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PREFACE 

Tun history of this Work may be told briefly. 

The Dictionary of the Economic Products of India, 

written by me and published 1885-94, having been out of 

print for some time, it was resolved by the Government 

of India that a corrected and abridged edition should 

be brought out. The instructions provided that the 

work should be limited to a single volume, the arrange- 

ment of which should follow that of the Dictionary ; 

that it should be confined to products which are of 

present or prospective industrial or commercial impor- 

tance; and that Sir W. T: Thiselton-Dyer, Director 

of the Royal Botanic Gardens, Kew, be requested to 

exercise supervision over the compilation of the work. 

In acceding to this request, Sir William recommended 

that a definite plan for the work should be settled 

before commencement by a small committee in com- 

munication with the author. This recommendation was 

adopted by the Right Hon. the Secretary of State for 

' India, the committee appointed being empowered to 

make recommendations on any other points of detail 

not sufficiently provided for in the instructions issued 

by the Government of India. The Committee were as 

follows :—Sir W. T. Thiselton-Dyer, K.C.M.G., C.I.E., 

F.R.8., Director of the Royal Botanic Gardens, Kew, 

Chairman; Mr. J. S. Gamble, C.1.E., F/R.S.; Professor 
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Wyndham R. Dunstan, F.R.S., LL.D., Director of the 

Imperial Institute; and Sir Thomas Holderness, K.C.S.I. 

Lieut.-Colonel D. Prain, C.I.E., F.R.S., was subsequently 

appointed a member of the Committee. The writing of 

the work was commenced in 1904 and completed in 1907. 

During its progress the manuscript of many articles was 

submitted to scientific experts who were good enough 

to allow me to consult them. Among these I may 

mention the generous help received from the members 
of the advisory committee, more especially Sir William 

Thiselton-Dyer, who, during his long and_ honourable 

connection with Kew, had gained a unique knowledge 

of the products of India, and was ever ready and 

willing to assist in forwarding the best interests of the 

work. Sir Thomas Holland, K.C.1.E., F.R.S., Director 

of the Geological Survey of India, kindly perused all 

the articles on “Metals and Minerals,’ and made 

numerous valuable suggestions. Mr. IT’. H. Middleton, 

M.A., Assistant Secretary, Board of Agriculture, per- 

mitted me to consult him regarding ‘‘ Live Stock.” 

Dr. Harold H. Mann contributed towards the article on 

“Tea’’?; Mr. H. M. Leake, M.A., .on “ Indigo’; Mr. 

C. A. Barber, M.A., on ‘‘ Pepper.” Mr. E. M. Holmes 
was good enough to read the proofs of certain passages 

on drugs; Professor A. H. Church, F.R.S8., very readily 

responded to my inquiries, and Dr. J. A. Voelcker 

advised me on doubtful points in agricultural chemistry. 

Mr. F. W. Thomas, Librarian India Office, rendered 

invaluable service regarding the origins of Indian © 

classical and vernacular names, Professor E. Rapson, of 

Cambridge, was similarly good enough to help me on 

several occasions with the Indian classic authors, Dr. 

G. A. Grierson, C.I.E., was most liberal in his responses, 

and Mr. W. Foster was ever ready to supply infor- 

mation regarding the Records of the India Office. 
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I may venture to explain that an effort has been 

made to render all trade statistics on the standards of 

English weights and measures, and while giving the 

rupee values to state now and again the equivalents in 

pounds sterling (1s. 4d. to the rupee). Unfortunately, 

by the time the press order had to be given, official 

returns later than 1905-6 were not as a rule available 

for all aspects of trade, so that while incidentally 

quoting such returns as were to hand of a later date, 

the main contentions of the work turn on the positions 

attained in 1905-6. | 
I cannot close these explanatory remarks without 

stating that the bulk of the work has been written 
from the material sent to me from India by Mr. I. H. 

Burkill, M.A., Reporter on Economic Products. In 

connection with the preparation of the Dictionary there 

had been established in that office what have come to be 

officially known as the “ Ledgers.’’ These consist of 

books of blank paper assorted within boxes according 

to the names of the products of India. Into the books 

had been pasted cuttings from numerous publications, 
official and otherwise, in sequence of date, passing on- 

ward to the Dictionary and subsequently to the present 

day. It thus became comparatively easy to ascertain all 

new particulars, and to verify the data and corr. ct the 

mistakes of the older work. In a similar manner, 

‘though perhaps not on so elaborate a scale, cuttings 

had been preserved for many years past both in the 

Revenue and Statistical Department of the India Office 

and in the Office of the Director of Kew. In addition, 

therefore, to the material amassed in India, I had placed 

at my disposal the papers brought together in England 

in the manner indicated, and the work as issued may, 

I trust, be found a useful digest, within the previously 

assigned limits, of all available information. Lastly, I 
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must take the opportunity to acknowledge my great 
indebtedness to the Librarians of the India Office and of 
the Kew Herbarium for the limitless facilities afforded 

me in consulting the numerous works, not recorded in the 

official ledgers, and for thus having greatly enhanced 

the value of the historic details. The primary objects 
kept in view have been to restrict observation to what 

concerns India, and to make the work of practical value 

to the Commerce and Industry of that country. 

GEORGE WATT. 

Kew Gardens, July 1908. 
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THE COMMERCIAL PRODUCTS 

OF INDIA 

A 

ABROMA AUGUSTA, Linn. ; Roxb., Trans. Soc. Arts, 1804, 
xxii., 382; 1806, xxiv., 151; Fl. Br. Ind., i., 375; Gamble, 
Man. Ind. Timbs., 1902, 104; Srercutracez. Perennial Indian Hemp 
or Devil’s Cotton, ulatkambal, kumal, olak-tambol, sanu-kapashi, ete. 
A large open bush, widely distributed throughout the hot moist tracts 
of India and readily propagated by cuttings. 

The bark affords a strong white bast Frere, first discovered by Roxburgh 
in 1801 (Substitutes for Hemp and Flax): it is easily separated by retting in 
water or by decortication. It may be made to yield annually two or three 
erops of shoots, from 4 to 8 feet long, but according to Gamble requires rich 
land and plenty of moisture. The root-bark is held in high esteem by Native 
ractitioners as a MepIcINE for dysmenorrhea, [C/. Cross, Chem. Exam. in Imp. 
yo Tech. Repts., 68; Pharmacog. Ind., i., 233; Kanny Lall Dey, Indig. Drugs 
Ind., 1896, 2; Agri. Ledg., 1896, 6; etc., ete.] 

ABRUS PRECATORIUS, Linn. ; Fl. Br. Ind.,ii., 175; Gamble, 
Man. Ind. Timbs., 1902, 240; Leeuminosa. Crab’s-eye, Jequirity, 
the so-called Indian Liquorice; a plant more or less sacred, and 
known by the following names—rati, gaungchi, gunjhd, quri-ginjd, 
ete., mostly traceable to gunjhd in the Sanskrit. A beautiful climbing 
shrub found throughout the plains of India and Burma, and on the Hima- 
laya and other hills up to altitudes of 3,000 feet—cosmopolitan in the 
tropics. 

The small shining red seeds are almost universally used by Indian gold- 
smiths as weights: they average 1°75 grains. The Koh-i-nur diamond was 
weighed with ratz seeds. The chief interest turns, however, on the criminal 
use to which they are put. Ground down to a paste with a little cold water, 
they are made up into small pointed cylinders (swis or sutaris), which if inserted 
below the skin of a bullock, or even of a human being, cause death in a few hours. 
There were, for example, 20 cases of abrus-poisoning in animals reported from 
the N.-W. and C. Provinces in 1897-9 ; from the Panjab (1897-1903) 16 cases 
of animal and one of human poisoning ; and from Bengal, 5 animal and 3 human 
cases. The lethal dose (according to Kobert) is only 0-00001 grm. per kilo of 
the animal’s weight. The Toxtc property is due to two proteids—a globulin 
and an albumose—and is thus closely analogous to the venom of snakes. When 
boiled, the seeds may be EATEN, since their poisonous property is then destroyed. 
The roots are sold as an indifferent substitute for liquorice. [The names of a 
few only of the more important writers need be quoted :—Warden, Waddell, 
Sidney Martin, Weir-Mitchell, Reichert, Klein, etc.; also Pharmacog. Ind., iii. 
(app.), 151-2; Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 98.] 
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i., 17-27. 

Babul. 

GENERIC PROPERTIES OF ACACIA 

ABUTILON AVICENNZA, Gerin.; Fl. Br. Ind., i., 326-7; 

Matvace&. The Indian Mallow or American Jute. A small bush met 
with in North-West India, Sind, Kashmir, etc. 

The bark yields a FIBRE, spoken of as superior to Jute (Dodge, Useful Fibre 
Plants of the World, 35). According to Duthie, the fibre is much valued in Kash- 
mir. A. indicum, Sweet, and A. asiaticum, @. Don—two species that from 
the industrial standpoint cannot be separated from each other. The former 
is distributed throughout India, in fact the tropics, and the latter is met with 
chiefly in Western India. They are often spoken of as Country Mallow, kanghi, 
jhampi, potari, ete., the seeds being balbij7. They yield beautiful white bast 
fibres, and the leaves, roots and seeds are rich in mucilage, hence used as 
demulcents, emollients, and diuretics, and prescribed in fevers as cooling 
MEDICINES. 

ACACIA, Wilid.; Fl. Br. Ind., ii., 292-8; Agri. Ledg., 1902, 
No. 2; Lzauminos#. A genus of spinose or prickly climbing shrubs 
or trees, which constitutes the most characteristic group of plants in 
the Sub-order Mimosna. There are in all 430 species, of which two- 
thirds are peculiar to Australia. India possesses only some 22, and 
these are distributed throughout the plains, two ascending to altitudes 
of nearly 5,000 feet. [C/. Prain, Some Additional Leguminose, Journ. 
As. Soc., Beng., 1897, lxvi., 506-11; Gamble, Man. Ind. Timbs., 
291-302 ; Brandis, Ind. Trees, 263-9; Duthie, Fl. Upp. Gang. Plain, 
i., 312-9 ; Cooke, Fl. Pres. Bomb., 1., 443-51.] 

It might almost be said that every Indian species is of some economic value. 
Three are of commercial importance, viz. Acacia arabica, A. Catechu, and 
A. Senegal, while the remainder are mainly of local interest. The bushy 
and arborescent forms, as a rule, afford astringent barks, leaves, or pods, and 
are appreciated as MEDICINES, as Tans or as Dyk AuxiniARIEs. Many of them 
afford useful Gums that are more or less soluble and edible, Interesting par- 
ticulars regarding the fungi that appear to be instrumental in the formation 
of these gums will be found in a paper written by Mr. J. B. Prebble, and 
published in the Pharmacographia Indica (i., 544-55). The barks of some 
species yield coarse cordage Fisrrs. ‘The majority of the trees are of the greatest 
value to the inhabitants of the tracts where they are at all prevalent, both as 
sources of TIMBER and FurLt. With regard to the timber, Mr. Gamble observes 
that the Indian species have sharp prominent medullary rays, which are short 
in A. Catechu, ferruginea, and modesta, but long in the others. As a rule 

they are not well marked in a radiai section, but A. leucophlea and arabica are 
exceptional in this respect, the former being beautifully marked. All the species 
of Acacia are recognised as of the utmost importance in AGRICULTURE, as for 
example in the reclamation of waste lands. Indeed, in certain arid regions, they 
are the chief trees and shrubs met with. And lastly, either as living hedges or as 
dead thorny fences their spinose property is much appreciated for the protection 
of cultivated lands, and the leaves beaten from the twigs afford a much-valued 
FoppeEr to the cattle of the regions in which they are plentiful. 

A few foreign species have become completely acclimatised in India, such 
as A. dealvbata—the Australian White or Silver Wattle; A. melanoxylon—the 
Australian Black Wattle; A. decurrens—the Common Wattle. These are fairly 
general in the warm temperate tracts of India, more especially in the Nilgiri 
hills, where they were introduced in 1840. [C/. Maiden, Gums and Resins of 
Australia, 172; Hooper, Agri. Ledg., 1902, No. 1; Imp. Inst. Tech. Repts., 
1903, 314-5.] ’ 

It may perhaps suffice to deal very briefly with the so-called unimportant 
species and to touch mainly on their special features of interest, leaving the 
above general observations as more or less applicable to them all. 

A. aribiea, Willd.; Fl. Br. Ind., ii., 293. This is the Indian 
Gum Arabic Tree, the babél or kikar, babola, gabur, bakar, ete. 
Dutt (Mat. Med. Hind., 160) gives it the Sanskrit name of vavvula, while 
babula is a word which according to Rice is only Sanskritised, and 
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CULTIVATION OF THE BABUL 

Sir Walter Elliot (Fl. Andh.) says it is the Barbéiramu of Sanskrit. 
In South India it is known as karé (or karwvelam), gobli, jali, téma, etc. 
 Habitat.—This is one of the most widely distributed and prevalent of small 
trees in India, but chiefly on village sites, borders of fields or waste lands, where 
it is usually seen to be gregarious. It prefers a dry to a moist climate and ac- 

y is, as a rule, absent from the coast tracts; it disappears gradually 
from , Behar and Oudh, on the Terai of these provinces being approached ; 
is absent from the warm moist tracts of Assam, Manipur and Burma; is most 

ent from the North-West Provinces, through the Central Provinces to 
, Central India, Bombay and Sind; and might be said to attain its 

itest development in lower and middle Sind, where it is probably truly 
ous. It does not appear to be a native of many parts of India, where 

it is nevertheless common, e.g. the Panjab, Oudh, Bengal and Madras. In 
the Panjib it is mainly grown on canal embankments, and in the United 
on by roadsides and on islands in the Ganges. [O/. Rept. Arboricult. in 

.» 1890-3, 6.] 
Varieties.—Some short time ago Sir Dietrich Brandis (Ind. For., Sept. 

1897, 23, 359) raised the question of the varieties of this species. He 
referred to the kaulia babul of Berar (the kowri, kaoria, and vedi—mad—of the 
Deccan) as a small tree with deeply cracked and exfoliated bark, broad marginate 
pods, and stouter spines than the ordinary form which in Akola is distinguished 
as telia babul (the godi (sweet) babul, according to Fagan, Shuttleworth, ete.). 
Another variety is the cylindrical babul known as ram-kanta (possibly the Kabul 
or cypress babul of certain writers. [C/. Panjab Gaz. (Sialkot), 1894, 11; 
Gamble, Man. Ind. Timbs., 292; Cooke, Fl. Pres. Bomb., i., 444.] The kaulia 
or kauria is a smaller tree, grows on poorer soil, and affords a much less valued 
timber than the ordinary or telia ul (Brandis, Ind. Trees, 264). It would 
seem that the well-known variability of Acacia arabica in merit of Yum tan 
and timber afforded, may to a large extent be dependent on this question of 
the varieties or {climatic conditions of the species, hence the subject is well 
worthy of careful consideration. 

Cultivation.—The babul is raised from seed, bears transplanting indifferently, 
and according to some writers may be propagated by cuttings. It can be sown by 
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Babil Ktkar. 
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Three Forms, 

Conclusion 
regarding 
Varieties. 

Cultivation 

Methods of 
drill or by being broadcasted, and in either case just before the rains or, say, in Sowing. 
June and July. The seeds germinate slowly, for they are exceedingly hard, and it 
is customary tosoften them by steeping for a day or so in water or in liquid cow- 
manure, The seed is generally gathered in April, and by the Native cultivator 
is often coated with cow-dung and kept in that condition till July, then sown 
on the spot where intended to be grown. Most writers affirm that germination 
is best effected by making goats or sheep first eat the seeds. This, however, 
would seem to be a mistake, for these animals will not eat shelled seeds and 
do not care much for ripe pods ; they prefer green pods with immature seeds. 
When mature the animals eject them from the mouth during rumination, 
and the seeds thus never actually pass through the alimentary system. If, 
however, they chance to be ptadned for some hours in the first stomach of a 
ruminant the seeds would no doubt be found to germinate freely. 

The plants have to be thinned out about the third year until the healthiest 
occupy distances of from 10 to 20 feet apart. In the third year they will flower 

Weeded out. 

Perfect 
Condition of and bear fruit; and according to the experts of the tanning industry in Cawnpore, pork 

the bark is in its most perfect condition when the trees are from 4 to 6 years 
old. Curiously enough, however, many Natives affirm that the older the trees 
are the stronger the tanning property. This does not appear to be the case, for 
according to European tanners the colouring principle develops but the tanning 
value decreases with age. If, therefore, babub plantations be raised with a view 
to returns from tanning-bark and fuel, the trees should be uprooted after from 
6 to 10 years, in order to secure the best financial results. At one time it was 
supposed that a system of pollarding plantations might be the most remunerative, 
but plants so treated have been observed to grow so very slowly afterwards 
that it has proved preferable to uproot and replant. The bark is sometimes 
stripped off the living plants, but the wounds heal so very badly that this is by 
no means an approved method of procedure. ([O/. Fagan, Ind. For., x., 393, 441 ; 
Lushington, Ind. For., xxi., 252.] 

Cost of Production and Profit.—Mr. Ozanne (Letter No. 607, dated July 1884, 
para. 16) furnishes returns given by a Parsi gentleman of Gujarat. Briefly 
these may be said to give the cost of cultivation and rent of land for 10 years 
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as Rs. 24, and the gross proceeds for grazing and fue] as Rs. 251, thus leaving 
a net profit of Rs. 227. Dr. Leather (Agri. Ledg., 1896, No. 18, 158) shows the 
working expenses for an acre of land in Agra under babul as Rs. 146 and the 
gross receipts Rs. 440, so that the net profit in 10 years came to Rs. 294, But 
in neither of these cases does allowance appear to have been made for the sale of 
bark, the plantations having been undertaken simply for fuel purposes.. In 
conclusion it may be observed that on good soil the tree is much less gregarious, 
is allowed to grow to a fairly large size, and is accordingly valued more as a 
timber tree than as a source of fuel. A tree is considered full-grown in from 
20 to 40 years, and may then fetch from Rs. 40 to Rs. 100 according to the size of _ 
the timber afforded. 

The variety (mentioned above) as kaulia or vedi is that usually grown in 
Berar and Western India, when fuel only is desired. The telia or godi is ordinarily 
allowed to run to timber. Success in cultivation would seem to depend upon 
several circumstances, such as the scarcity and consequent high price of fuel, 
a good market for the bark, the existence of suitable land at low rents, ete., ete. 
But it must never be forgotten that, to be successful, production of babul fuel 
and babul bark must be in close proximity to the markets, since neither product 
could bear heavy railway freights. 

Soil.—According to most observers the babul prefers a sandy light loam or 
black cotton soil to heavy clay, but appears to be somewhat indifferent to the 
presence of a fairly large percentage of réh or shor (efflorescent salts—see 
Alkalis, pp. 51-6), But it does not succeed either on rocky and hilly ground or on 
low-lying and submerged tracts, hence plantations to be made profitable must be on 
fairly good soils. The yield and quality of the gum, of the tanning bark and of 
the timber—its three chief products—greatly depend on the condition of the plant. 

Enemies,—The life of the tree is generally said to be about 20 to 30 years; 
at all events after that age it seems to become a ready victim to the ravages of 
various pests, among which the grubs of one or two longicorn beetles may be 
specially mentioned. Mr, Stebbing (Injurious Insects of Forest Trees, 67, 69) 
describes these as Cwlosterna spinator and Pachydissus holosericeus, Its 
greatest enemy, however (especially during the first 3 or 5 years of its existence), 
is probably the goat. 

The commercial products and utilisations of babul may be dealt with under 
the following headings :— ; : 

1. The Gum.—This exudes in March, April and May, according to 
the vast majority of reports, but in connection with Amritsar it is said 
to ooze from the trees in the months of October, November and December. 
A tree yields a maximum of about 2 lb. a year, but the average might be 
more safely put at a few ounces. In certain localities little or no gum 
is given by the trees, and seasonal variations in yield are also well known 
and are said to be dependent on abnormal climatic conditions. Tapping 
the trees is generally believed to accelerate the flow, but this is not often 
practised, and may be detected by the presence of long stalactiform masses. 

The gum occurs in the form of irregular and broken tears agglutinated, 
each tear being half an inch in size and of a pale straw-colour to red, 
brown or almost black, according to the age of the tree. The quantity 
yielded varies directly, but the lightness of colour and quality, inversely 
to the age of the tree. Such, at least, is the general opinion, although 
the Amritsar report states that old trees do not yield any gum at 
all. Long exposure to atmospheric influences, more especially to damp 
and rain, darkens the colour and lowers the value of the gum, 
besides making it astringent owing to the quantity of tannin (from the 
bark, doubtless) with which it becomes’ charged. [Cf. Vilbouchevitch, 
Journ. d Agri. Trop., 1901, i., 49.] Observers have also noted 
that gum exuding from gnarled stems or diseased portions is dark ; 
moreover, that it varies in colour and becomes brittle by exposure 
to the sun or artificial heat. [Cf. Goetze in Pharm. Zeit., 18,119 ; Journ. 
Chem. Indust., 1903, xxii., 429.] The purer and paler-coloured gums 
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USES OF BABUL GUM 

reduce Fehling’s solution only slightly, are darkened in colour by ferrie 
chloride and gelatinised by borax. The darker samples (highly charged ***4 
with tannin) are precipitated by basic acetate of lead, form inky colorations 
with ferric chloride, deep brown with bichromate of potash and red with 
molybdate of ammonia. They freely reduce Fehling’s solution. Moreover, 
the darker portions are much less soluble in water and leave a gelatinous 
portion undissolved. .[C/. Pharmacog. Ind., i., 551.) 

Uses.—Indian gum arabic is used in CaLico-PRINTING and in all other 
industries where a mucilage is necessary and in which the peculiar pro- 
perties of this particular gum are recognised as specially suitable. Amongst 
other minor purposes it is, for example, employed as an ingredient in 
whitewash and in paints used for wall-distempering. It is added to 
certain Morrars and to paints that are used for clay toys. Asa MEDICINE 
it is an indifferent substitute for the true gum arabic of European phar- 
macy. It is often used as a vehicle for castor oil, and has the merit of 
absorbing the offensive smell. One drachm of gum dissolved in } oz, of 
water will carry 1 oz. of castor oil. Its use in lozenge-form is diminished 
by the fact that it is less soluble than the true Gum Arabic. [C/. Taleef 
Shereef (Playfair, transl.), 1833, 142-3.] 

At one time the gum was said to form an important item of human 
Foop in times of scarcity, but recent inquiry has brought out a flat 
contradiction of that statement from almost every district in India. The 
gum at all seasons is several times as expensive as the grains eaten by the 
poor; preferably, therefore, they would purchase grain with it. It is 
nowhere so abundant as to become a famine food. It is, however, un- 
questionably edible, and fried with ghi, sugar and spices, is employed in 
the preparation of certain Native sweetmeats which are very generally 
eaten after child-birth. 
So far as they have proceeded, the investigations into the Indian 

gums suitable for the European confectionery trade have revealed several 
very surprising circumstances connected with this gum. There are, for 
example, great variations in quality, which are not alone to be explained 
by adulteration with inferior gums. Not only does the quality depend 
largely on the age and variety of tree, but on the locality of production. 
Thus two samples, one said to have been the best quality from Nagpur, 
the other from Cawnpore (both believed to have been authentic samples 
of Acacia arabica gum), were forwarded to Messrs. Rowntree & Co. 
for examination and report. The reply which came in due course was— 
“ They gave exceedingly dark solutions of medium strength, but both are 
quite useless to us on account of the colour.” A third consignment 
procured from the Panjéb was said to give ‘ ‘a pale solution, very thin 
and probably. of little value for any purpose.” The best Indian edible 
gum, from Messrs. Rowntree & Co.’s standpoint, would appear to be 
that referred to under A. Jacquemontii. It would thus seem that, 
far from Acacia arabica afiording the best edible gum arabic of India, 
it might almost be described as the least important of all the Indian 
edible gums. It seems, however, probable that babul gum from Sind 
may be of a much superior quality to that from other parts of India. 
As met with in trade this gum comes mainly from the Central Provinces 
and Berar and is known in Bombay as Umrawatti and Amrad. But 
attention may here be called to the circumstance often discussed (e.g. by 
Vilbouchevitch, /.c. 48), that all gum from the same species and even 
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from the same tree is not of equal quality. The variation is doubtless 
due to bacillic action, and ants have been spoken of as facilitating the 
ingress and dispersion of the bacilli. 

Price-—The information available regarding the price at which the 
gum can be procured is so conflicting as to render the returns practically 
worthless. They range from Rs. 12 to Rs. 50 per 100 Ib. 

2. The Tanning and Dyeing Bark.—Babul-bark is perhaps one of 
the most extensively used and most highly valued of the crude tanning - 
materials of India. It is in fact, with many of the Native tanners, 
the chief Tannine SuBsTaNceE in practically all provinces except South 
India, where its place is to a large extent taken by the tanner’s Cassia 
(Cassia awriculata). It is also very extensively employed by the 
dyers because of the rich colours it affords. In a work such as the present, 
space cannot be afforded to deal with the methods of dyeing and 
tanning pursued, nor to furnish the formule of the special preparations 
employed. The reader must consult the Dictionary and other such works 
for all details. 

Source.—The introductory paragraphs of the present article have already 
set forth some‘ of the practical considerations regarding production of babul- 
bark. . It is commonly obtained from trees felled for fuel, and the bark very 
often becomes the woodman’s wages. So again the observation has been made 
that the bark from old trees is not so valuable as that from trees 6 to 10 years 
of age. In order, however, to obtain perfectly trustworthy information on 
this point an extensive series of barks from a selected number of districts was 
procured from trees of various known ages and during certain fixed seasons of 
the year. [C/. Agri. Ledg., 1896, No. 9, 42, 54—-5.] Apparently no report 
has as yet been published of the results arrived at by the examination | 
of the barks, thus specially brought together for that purpose. Hooper, 
however, affirms that ‘‘the tanning content undoubtedly increases with the 
age of the tree” (Agri. Ledg., 1902, No. 1, 23), and he cites a report of 
Mr, J. Teil of date 1845 in support of that opinion which is exactly the opposite 
of the modern view held by the European tanners of India. Recent inquiry has, 
however, been prosecuted sufficiently far to reveal the circumstance that babul- 
bark is hardly likely to compete successfully with the tanning materials already 
procurable in Europe, and that very possibly it will never even pay to manu- 
facture for export a tanning extract from this bark or from the bark and pods 
combined. Much has been written on this theme, but it may be said that the 
chief claims of babul-bark turn on its cheapness and abundance. It is bulky 
and the percentage of tannin is small, hence it cannot be profitably carried for 
more than short distances. Accordingly the conclusion must be that babul-bark 
is a tanning material of great local value, but one that stands a poor chance of 
being exported to any appreciable extent. It contains 18°95 per cent. of catechol 
tannin, which takes a beautiful cream colour when precipitated with gelatin. 
Martin says that ?~ lb. of the bark suffices for each maund of hides.  [C/. 
Monographs, Tanning, and Working in Leather :—Walton, U. Prov., 23; Martin, 
Bomb., 7; Chatterton, Madras, 26; Rowland N. L. Chandra, Bengal, 11-2; 
CU. G. Chenevix Trench, C. Prov., 7.] 

Price and Supply.—Very little of a definite nature can be published 
on these subjects. It has been reported recently that the annual con- 
sumption in Cawnpore alone is over 200,000 maunds, valued at eight 
annas a maund. But Cawnpore is the great tanning centre of India, and, 
therefore, its transactions represent a very large slice of the total traffic 
inthe bark. Quotations have been obtained from Dumraon, Bandelkhand, 
the Central Provinces, Shahpura (in Rajputana), Delhi, Poona, etc., etc., 
which show that the bark fetches from 8 annas to as much as Rs. 2-4 
per 100 lb. These and such as these are the returns that have come to 
hand, and they afford very little trustworthy information other than 
that the bark is a local product which in point of price is, like most 
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BABUL PODS AS A TAN 
ACACIA 
ARABICA 

Tanning Materials 

other commodities, influenced very greatly by the laws of supply and 
demand. — 

Babul-bark is extensively employed in India as an astringent Meprcrne, 
and the ashes as a dentifrice. 

8. Tanning Pod.—Roxburgh (Trans. Soc. Arts, 1805, xxiii., 408-10) 
was apparently the first person to draw the attention of Europe to 
the large and valuable supply of these pods that might be procured 
from India. This subject did not, however, seem to attract much at- 
tention until 1884, when an absurdly high valuation as a Tanntne Ma- 
TERIAL was attributed to the pods. It was then affirmed that when 
crushed and freed from seed, they would fetch £40 a ton, or 50 per cent. 
more than was then being paid for oak-bark. This naturally led to 
numerous experiments to test the yield per acre, the cost of production 
and methods of crushing and baling the material. When the desired 
report finally came to hand from England, babul-pods ceased to attract 
attention ; they had been found to contain at most 94 per cent. of tannin, 
and could not bring more than £10 ton. All interest in the subject died * 
as quickly as it had arisen. A more hopeful result seems, however, 
to have been obtained by Mr. Chatterton. The Agricultural Ledger, 
(1896, No. 9, 46) may be consulted for further particulars. But crushed 
babul-pods impart a beautiful colour to leather, and mainly on that 
account enjoy a certain local reputation as a weak tanning and dyeing 
material, useful in conjunction with other substances. At the Cawnpore 
Tanneries the pods are employed almost exclusively for the purpose 
of removing the lime from skins and hides, before tanning the latter with 
babul-bark or other substances. The dyers of India often utilise babul- 
pods to obtain certain shades that are admired in calico printing. 

An extract may be prepared from the immature pods by inspissation. 
This was known to the Ancients, and through the Greeks reached the 
Arabs, to whom it was known as akakia. To this day a Drua comes to 
India under that name from Turkey and Persia, and is sold by most 
Muhammadan druggists. The unripe pods reduced to a powder are 
used as a domestic medicine in all cases where an astringent is indicated. 
They are employed in the manufacture of ToorH-powDER, and along 
with sulphate of iron in the preparation of ink. The tender young pods 
are eaten as a VEGETABLE, especially in times of scarcity. They are 
often pickled (achar) and viewed as a luxury, especially by the Marwaris. 
The green pods with their seeds are regularly given as FoppER to goats, 
sheep, cows, and camels. In Sind the green pods are much appreciated, 
and in the early part of the hot weather, during April and May, the sale 
of green pods forms an importantitem in the forest revenue of that 
Province. In the Annual Reports of the Forest Department for Bombay 
(including Sind) the amounts credited as realised on this heading average 
from Rs. 12,000 to Rs. 30,206. 

4. Tanning Leaves.—Most of the older writers speak of the leaves of this 
tree being also used as a Tan, but according to voluminous opinions recently 
to hand this would appear to be a mistake. They are sometimes employed in 
dyeing, and are also often utilised in the manufacture of ink, so that they do 

tannin but in such small quantity as to be useless as a tan. The chief 
value of the leaves is as FopprEr, especially in times of scarcity or famine. 
Beaten from the lopped and dried spinose branches, they are regularly given 
to cattle, Although the tree is never leafless, fresh foliage appears from February 
to April. The value of this source of fodder when rain fails cannot be over- 
stated, as the tree is thereby little, if at all, affected in the production of foliage. 
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THE INDIAN GUM ARABIC TREE 

The leaves constitute an ingredient in the intoxicating drug of Indian hem 
known as madak, and it is said that in a similar way they are also made up with 
opium. 

5. Minor Industrial and Agricultural. Uses. — One of the most widely 
known of the minor uses of the plant is for tooth-brushes. Short twigs are 
made up into small bundles of about 100 each and in that form are. exported 
as a regular article of trade from Karachi to Bombay and practically all over 
India. They are very extensively in demand by the Marwaris ; on being used the 
end is chewed until it forms a sort of brush. Very strong and durable baskets 
are also plaited of young green babul-twigs. In fact, this is the chief basket 
of the agricultural and industrial classes of many localities (see Basket and 
Wickerwork, etc., pp. 114-6). In some parts of the country fishing-traps aresimilarly 
constructed of the young shoots and the spines are occasionally employed as 
fishing-hooks or as pins to fasten together the leaves used as platters. Crude 
ropes are sometimes made of the bark fibre. 

In Sind (and to some extent also in the Panjab) babul is one of the important 
trees on which the Lac insect is reared. The reader will find full particulars 
on this subject in The Agricultural Ledger (1901, No. 9), To the Indian cultivator 
babul is of the greatest possible value. It does not afford much shade, and yet 
curiously enough very little except grass will grow underneath it. On this 
account it is rarely, if ever, allowed to get established in the middle of fields. 
For avenue purposes, where shade is required, it is not a desirable tree. But 
in the RecLtamMatTIon of waste lands babul is invaluable, especially where reh 
efflorescence gives cause for anxiety (see Alkalis and Alkaline Earths, p. 55). 
Grass rapidly becomes associated with it, so that grazing affords a distinct source 
of revenue in babul plantations. [C/. Ribbentrop, Ind. For., April 1900, xxvi. ; 
Moreland, Director of Agriculture in the United Provinces. Official Reports 
regarding the Abbuspur (Oudh) Experiments.| Sown thickly as a HEpGE, 
babul forms a great protection both against animals and the parching, dust- 
laden winds. As dead fences, the spiny boughs are universally employed to 
afford temporary protection to valued crops. For these and similar reasons 
extended cultivation of this tree should invariably be commended in all suitable — 
localities. 

6. The Timber.—This TimsBer is highly appreciated for all forms of agri- 
cultural implements, because of its hardness and durability. It is especially 
valued for cart-wheels. In Bengal, the United Provinces and the Central Pro- 
vinces the timber is rarely, if ever, employed in house construction or for furniture, 
as it is supposed to be very unlucky. But in the Panjab, Sind and Bombay no 
such superstition exists, and accordingly it is frequently utilised in house-building 
and is much appreciated where great strength is desired. In Bijapur it is in 
demand for the construction of the carts for which that town is famous. When 
used for furniture, especially wood-carving, the timber is previously carefully 
seasoned in water. Recently it has been suggested that babul-wood might be 
employed for wood-paving. A writer in Capital (March 5, 1903) believes 
that this would be found cheaper in the long run than the present method of 
metalling. The wood when seasoned is very durable and much easier to cut 
and shape than the timbers most largely used for paving-blocks. 

As a source of Furr or Cuarcoar babul justly holds a high position in popular 
favour. Its cultivation in the vicinity of all large towns would seem highly 
profitable. An average-sized tree will give 5 maunds of fuel, besides branches 
and bark that bring in additional returns, Some few years ago a scare was 
started by the Madras Railway that babul fuel injured the boilers. This point 
has been freely discussed since then. The practical result may be said to be the 
conclusion that, as compared with coal, all forms of wood fuel are injurious. 
Babul is not more injurious than other timbers, and moreover it has so high a 
calorific value that it is not only extensively used at the cotton and other mills 
and on the railways of Upper India, but would be even more extensively em- 
ployed were it procurable in sufficient abundance. 

A. Catechu, Willd.; Fl. Br. Ind., ii., 295; Heuzé, Les 
Pl. Indust., 1895, iv., 288-92; Prain, Some Additional Leguminose, 
Journ. As. Soc., Beng., 1897, \xvi., pt. ii., 508-9; Gamble, Man. 
Ind. Timbs., 296-8. This is the Cutch or Catechu tree, the khawr 
or katha. Prain has rendered valuable service by establishing the 

8 



VARIETIES OF THE SPECIES 

characteristics and respective areas of distribution of the three forms 
of this plant. These are briefly as follows :— 

Varieties of the Species: Var. (a) Catechu. Calyx, petals and rachis with 
ing hairs.—This is the most northern form, having been recorded as 

met with in Hazara, Kashmir, Simla, Kangra, Garhwal, Mussoorie, Central 
India, Bihar, and as far south as Ganjam. But it has never been found in the 
Eastern Himalaya nor in Assam, and it has been only once reported as met 
with in Burma. This is, therefore, the kath-yielding form of Kumaon—the pale 
cutch, as it is sometimes called, the khair, khoiru, ete. 
Var. (8) Catechuoides. Calyx and petals glabrous but the rachis puberulous.— 
This is mot with in Bengal from Monghyr and Patna to Sikkim, Assam and 
Burma. Though quite common in Pegu and Prome it has not as yet been 
collected in the shan hills nor in Upper Burma to the north of Ava. It 
is, therefore, the cutch-yielding plant of Burma, and ‘‘ Pegu Cutch ” is the chief 
commercial form of the extract. Its best names are khair, koir, sha, etc. 

Var. (y) Sundra. Calyx, petals and rachis, all glabrous.—This is the Southern 
and Western plant and affords the cutch of Madras and Bombay Presidencies, 
ag! very common from Coimbatore northwards to the Deccan, Kanara and 
the Konkan, and has been recorded so far to the north-west as in Kathiawar 
and Rajputana, and to the north-east in Burma, at Segain, Mandalay, and 
the Shan hills. It is the lal-khair (red Catechu), the nallasandra (or simply 
sandra, or, as Sir Walter Elliot renders it, chandra), also the kati, kute, kachu, 
kagli, kempu, shemi, karangalli, baga, banni, etc. [C/. Cooke, Fl. Pres. Bomb., 
i., 448; Hooper, Rept. Labor, Ind. Mus. 1903-4, 28.] 

Chief Products.—These three forms of var. 4. Catechu are said to 
be practically identical in their properties and uses. They all yield 
a Gum, an astringent Exrracr and a useful Trvser. 

The Gum is of a pale yellow colour and often occurs in tears one inch 
in diameter. It is sweet to the taste, soluble in water, forms a strong 
pale-coloured mucilage and is not precipitated by neutral acetate of lead, 
but gelatinises with basic acetate of lead, ferric chloride and borax. It 
freely reduces Fehling’s solution. It is a better substitute for the True 
Gum Arabic than is babul gum. Most of the superior qualities of INDIAN 
Gum Arasic, especially those of South India, are very possibly obtained 
from this species of Acacia. 

THe Trmper.—Sapwood yellowish-white, heartwood either dark or 
light red, extremely hard. It seasons well, takes a fine polish and is 
extremely durable. It is used for all kinds of agricultural implements, 
wheelwrights’ work, etc. In Burma it is employed for house posts and 
very largely as fuel for the steamers of the Irrawaddy Flotilla. The Fur. 
of dead khair is much valued by goldsmiths. In Northern India cutch 
wood is made into Cuarcoat, and is regarded as one of the best woods 
for that purpose. It has been pronounced good for railway sleepers. A 
cubic foot of variety (a) weighs from 50 to 60 Tb.; of (8) about 60 to 
70 Ib., and of (y) slightly more. But it is as the material from which 
Cvurox extract is prepared that the wood of this plant attains its greatest 
value. j 

‘ THE EXTRACT CUTCH OR CATECHU. 
It is not proposed to deal with this substance very elaborately in the 

present work. The article in the Dictionary, amplified as it has been 
by The Agricultural Ledger (1895, No. 1; 1896, Nos. 2, 35; 1902, 
Nos. 1, 2; 1906, No. 3) contains practically all that is known. 
The reader is referred to these publications, and the remarks that follow 
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must, therefore, be accepted as an abstract intended alone to set forth — 
the aspects of commercial interest :— 

Commercial Qualities of the Extract and Methods of Manufacture.—How far 
the peculiarities of the above-mentioned trees account for the different, properties 
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of the extract, appears never to have been ascertained. It may be mentioned 
as a curious circumstance, very possibly connected with A. Sundra, that one of 
the earliest European writers, Barbosa (1514 a.D.) speaks of cacho as exported 
from Cambay to Malacca. The name cacho would seem to be simply the 
Kanarese kachu, and very possibly gave origin to the modern Latin name 
Catechu. In 1574 Garcia de Orta (Coll., xxxi.) gave a complete account of the 
plant, and of the manufacture of the extract under its Tamil name of kati (cate), 
a word which by some authors gave the first half of the name Catechu, the second 
being derived from chuana, to distil. It is probable, however, that although 
the earliest European authors saw the extract being prepared from A. Sundra, 
the Pegu form is quite as ancient if not more so. It was not, however, until the 
seventeenth century that catechu attracted the attention of Europe. It was 
then supposed to be a natural earth, and as it reached Europe by way of Japan 
it received the name of TreRRA Japonica. About the same time GAMBIER also 
found its way to Europe, and was designated Terra Japonica indiscriminately 
with catechu. Cleger exploded the mineral notion of these substances, by 
republishing in 1685 Garcia de Orta’s account of the preparation of the extract. 
He affirmed that the best quality came from Pegu, other sorts from Surat, Mala- 
bar, Bengal and Ceylon. 

There are said to be three forms of this substance: (1) Dark CaTEcHU 
or Cutch, chiefly used for industrial purposes ; (2) Indian Patz CarecHu 
or kath—a crystalline substance eaten in pan or used medicinally ; and 
(3) Kerrsat (kirsal), a crystalline substance found embedded in the wood, 
much after the same fashion as Barus camphor. To obtain the cutch 
the trees have to be felled, but the destruction is conducted in so ruthless 
a fashion, and so widespread is the demand, that many officers affirm 
the total extinction of the tree is threatened [C/. Upper Burma Gaz. 
Shan States, 1900, i, pt. i, 314; For. Admin. Rept. Pegu Cure., 
1900-1, 10; Summary Settl. Operations, Lower Chindwin  Dist., 
1901-3, 3; Hooper, Rept. Labor. Ind. Mus., 1904-5, 26-7; 1906-7, 10.] 

The following particulars may be given regarding the manufacture of 
the two first-mentioned extracts :— 

1. Dark Catechu or Pegu Cutch.—Three men generally work to- 
gether : one cuts down the trees and drives the cattle that drag the logs 
to the site of the furnace; the second clears off the sapwood and cuts 
the heartwood up into the little chips required by the third man, who 
attends to the furnaces and boilers. The chips are packed into earthen 
pots holding three to four gallons of water, and the whole is boiled down 
to one-half ; the chips are then taken out, and the liquid of 20 to 25 pots 
is gradually poured into a large iron pan or cauldron, and again boiled 
and stirred and fresh liquid added from the earthen pots until the fluid 
attains the consistency of syrup. The cauldron is then taken off the fire 
and the contents stirred continuously with a wooden paddle for four 
hours or more, till the mass cools and can be handled. It is then taken 
out and spread on leaves arranged within a wooden frame, like a, brick 
mould. It is left over-night, and in the morning the extract is dry and 
ready to be cut up into pieces for the market. It might then be described 
as a brick of cutch weighing 36 to 44 lb. A picturesque and illustrated 
account of the work is given by a correspondent in The Empress (July 
1903). ; 

The chips are sometimes boiled down a second time, but as a rule very 
little is extracted by this further boiling. Much difference of opinion 

_ prevails as to the necessity of beating the liquid after the cauldron is 

Season of 
Working. 

taken off the fire. Some manufacturers are satisfied with half an hour, 

others give it as much as four or five hours. 
Cutch manufacture takes place from June 1 to March 31, but the 
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ACACIA 
CATECHU 

Pale Catechu 

months of December to March inclusive are those of most energetic opera- 
tions. The produce of each cauldron is approximately 36 to 44 lb. a day, 
but the total yield during the season cannot be accurately determined 
since much depends on the quality of the trees, their proximity to the 
boiling place and, above all, the working days of the season. The proceeds 
of one cauldron may be 2,000 Ib., or it may exceed 6,000 Ib. As to the 
yield of cutch per given weight of heartwood, it is believed that a ton of 
wood might be taken as yielding 250 to 300 Ib. of cutch. 
In the western and northern tracts of India, such as Kanara, Dharwar, 

Khandesh, Surat and Baroda, and to some extent Chota Nagpur in Bengal, 
Dehra Dun and Gonda in Oudh, dark-coloured cutch is also prepared by a 
process that only differs in minor details from that briefly described in con- 
nection with Pegu. The industry in these regions is on a much smaller 
scale and the appliances are correspondingly less perfect, but the principle 
involved isthe same. In Gujarat, as a rule, the trees are not felled, but the 
larger branches are simply lopped off, and these are cut and boiled down into 
eutch. The article from these localities as met with in the market differs, 
however, materially in external appearance and shape from Pegu cutch. 
It occurs in small cubes, flat cakes or rounded balls, and is of a redder 
colour and more opaque fracture. The influence of the method of manu- 
facture, more especially the use of iron cauldrons, will be discussed in a 
further paragraph. 

2. Pale Catechu or the crystalline substance known as Kath—This 
is the restricted name, given in Northern India’ to a ‘grey crystalline 
substance prepared from a concentrated decoction of A. Catechw wood 
by placing in it a few twigs and allowing the decoction to cool. The twigs 
are removed and the crystalline substance found adhering to them is 
collected and pressed into large irregular cubes. Whether the liquid is 
rejected or is afterwards boiled down to produce a poor quality of dark 
eatechu or cutch has curiously enough not been’ recorded. The cubes 
of grey crystalline substance are the kath, which is eaten by the Natives 
in their pan and which imparts with lime the red colour to the lips. It is, 
apparently, hardly ever exported to Europe, and the name kath, while 
chiefly applied to it, is in some parts of India unfortunately also given to 
cutch. Kath and cutch have by Europeans been mistaken for the same 
substance, but the former is much purer chemically than the latter, and 
it may be owing to the fact of cutch being the form exported to Kurope 
that catechu has lost the former position it held as an astringent MEDICINE. 
It seems probable that the preparation of kath may be a secondary process 
from the cutch, since its direct preparation from the original decoction 
has only been observed at Kumaon, although the substance is universally 
used in pan all over India. This subject deserves to be thoroughly in- 
vestigated, and the merits of kath and its process'of preparation made 
better known. In a further paragraph will be found an abstract of recent 
investigations that have a bearing on the issue here raised. ' [Cf. Madden, 
Journ. As. Soc. Beng., 1848, 565.) 

3. Kéersal or Khersal.—From the wood of Acacia Catechw is 
occasionally obtained a pale crystalline substance known as khersal. The 
woodmen, when cutting up the timber for fuel, sometimes come across this 
substance and carefully collect it, since it is much valued as a medicine 
by the Hindus, and fetches a high price. (Cf. Dymock, Mat. Med. Western 
Ind., 232; Bomb. Gaz., vi., 13.] 
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THE CUTCH TREE 

Improvements in Manufacture.—The Agricultural Ledger (1895, No. 1) 
records Dr. Warth’s experiments in the manufacture of cutch, with 
the results obtained and the correspondence that ensued on his recom- 
mendation for the establishment of central factories under Government 
control. Warth showed that the Native system was wasteful and 
destructive, more especially through the use of iron cauldrons. He 
explained that the active principle of cutch was the tannin known as 
Catechu-tannin. This forms a greenish-brown compound with ferric salts. 
There is also present, however, another substance known as Catechin, and 
this is the active principle in kath, or the edible form of cutch. Catechin 
is, however, easily changed into tannin. It is soluble in hot water but 
practically insoluble in cold water, while catechu-tannin is completely 
soluble in cold water. From this simple fact Warth proposed that catechin 
should be invariably separated from the catechu-tannin and sold by itself, 
but he showed that it was essential that this should be accomplished by 
a rapid process and in concentrated solutions. Etti had previously pointed 
out these peculiarities, but Warth gave them a practical value. The 
concentrated decoction is by him recommended to be set aside for five 
days, to allow of the formation of the crystalline catechin. Cold water is 
then added and the solution filtered, and the filtrate again boiled down 
to form cutch free from catechin. As already suggested, it seems probable 
that by some such process kath may be regularly manufactured by the 
drug dealers of India, since the Kumaon supply could hardly suffice to 
meet the Indian consumption. 

Warth then demonstrated the injurious action of iron on catechin, 
and urged that the cauldrons used should invariably be copper. His 
observation that wood spotted with white deposits is richest in catechin, 
and that such wood is more prevalent in Oudh than in Burma, confirms 
a widespread Native opinion, and probably points to something peculiar 
in the variety of plant grown in Oudh (var. a, Catechu, above), as compared 
with that of Burma (var. 8, Catechuoides),. 

The inquiry was next prosecuted by Dr. Leather, Agricultural Chemist 
to the Government of India. His assistant, Mr. Collins, furnished a most 
instructive table of analysis, in which he showed that commercial valua- 
tions rarely coincided with percentage of catechu-tannin and catechin (more 
especially of the latter), but were dependent mainly upon the appearance 
of the extract. So far as the tanner is concerned the complete absence 
of catechin might be said to be a recommendation. Leather dealt 
in a most interesting manner with the best methods of cutting up the 
timber, with the effect of different kinds of water, the quantity of water 

required, and the time which was essential to boil the wood. He showed 
that it would be more economical to reduce the wood to shavings by the 
carpenter's plane than to cut it into chips as at present. When reduced 
to shavings the yield of catechu-tannin and of catechin was much higher 
than with chips; the proportion of water to weight of wood could be 
reduced from 20 to 10 or even less; and the duration of boiling might 
be reduced from twelve hours to half an hour. All these circumstances 
indicate not only vast financial economies, but the production of a superior 
quality of extract, owing to the smaller amount of boiling that is necessary. 
The separation of white catechu (or catechin) from eutch (or catechu- 
tannin), might be made a commercial success if accomplished from an 
extract prepared in the manner indicated by Leather, ive 
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PRODUCTION AND TRADE 

In The Agricultural Ledger (1896, No. 35) will be found the results 
of Professor J. J. Hummel’s and Mr. Reginald B. Brown’s chemical 
investigations into the dyeing properties of catechu-tannin and catechin. 
Briefly, they have demonstrated that both these substances may under 
certain circumstances be used as dyes. [Cf. Journ. Soc. Chem. Indust., 
March 31, 1901, xx., 246.] The present purpose has been to con- 
vey the facts of commercial importance and the bearings of recent 
research (both botanical and chemical) on possible developments of the 
cutch industry, 

Production and Trade in Cutch.—Trustworthy returns are not 
available regarding the production of cutch in India. The trade is 
very largely in the hands of small manufacturers and dealers, As a 
tule the right to work the cutch forests belonging to Government is 
granted by license and sold by auction or tender. The period for 
which the licenses hold good is usually four months. Commercial 
Circular (1896, No. 11) gives certain particulars of interest regarding the 
Burma trade. It is calculated that. on the average 80 cutch trees are 
used per cauldron, and as the average price paid for the cauldrons 
comes to Rs. 225, the average price obtained per tree comes to Rs. 2-13. 
But each tree would yield about 25 cubic feet, say half a ton, so 
that the price obtained is equivalent to Rs. 5-10 per ton, or nearly as 
much as is usually got from the local traders for undersized teak logs. 

It would seem that the Burma production averages from 130,000 to 
150,000 cwt. a year ; the South Indian perhaps 1,000 cwt.; the Bombay 
perhaps half that quantity ; and it is probable that Bengal and the United 
Provinces yield between them about 20,000 ewt. This conception of the 
probable annual production is inferred very largely from the returns of 
Foreign, Coasting and Internal Trade, rather than from actual statistics, 
and consequently it ignores local consumption. Thus the total exports to 
foreign countries were 183,729 cwt., valued at Rs. 36,96,106, in 1895-6 ; 
122,082 cwt..in 1896-7 ; 97,187 cwt. in 1897-8; 61,669 ewt. in 1898-9 ; 
but they rose again to 127,815 cwt., valued at Rs. 24,70,422, in 1899-1900 ; 
sank to 101,995 ewt. in 1900-1; and further to 66,162 cwt. in the year 
following. In 1902-3 there was a slight improvement to 70,305 cwt., 
valued at Rs. 13,42,583, and a still further improvement in 1903-4, viz. 
to 112,936 cwt., valued at Rs. 19,71,896. In 1904-5, however, they 
again fell to 62,562 ewt., valued at Rs. 9,71,041, and in 1906-7 to 
97,269 cwt., valued at Rs, 15,92,561. The traffic thus fluctuates greatly, 
but would seem on the whole to be declining. Usually Burma contributes 
about 98 per cent. of the total. For example, taking the total export 
for 1906-7, Burma furnished 95,451 cwt., Bengal 1,687 cwt., Madras 124 
cwt., and Bombay, 7 cwt. The Bengal trade seems for some years to 
have declined and direct shipments from Burma to have increased. The 
United Kingdom is the country to which by far the largest consignments 
are usually made. The next in order are, as a rule, Egypt and either 
France, Germany or Holland. The trade with the Straits Settlements 
has steadily declined from 6,585 cwt. in 1898-9 to 1,796 cwt. in 1901-2, 
104 cwt. in 1905-6, but rose to 854 in 1906-7. The United Kingdom takes 
from 70 to 80 per cent. of the total annual supply. Of the coastwise 
traffic Bengal (Calcutta) is the most important receiving centre and Burma 
the most important exporting. In 1895-6, Bengal received 35,079 ewt., 
but that traffic seems to have declined seriously, and in 1902-3 was only 
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13,557 ewt., and in 1905-6, 10;678 cwt. The Rail and River-borne 
trade returns show Bengal as the most important receiving province, and 
mainly from the town of Calcutta, hence doubtless Burmese. The United 
Provinces might be called the most important exporting centre, the 
major portion ofthe supply going to Bombay town and Presidency. 

A. coneinna, DC. ; Fl. Br. Ind., ii., 296. A common prickly 
scandent bush met with in tropical jungles throughout India. 

Since the pods of this bush are extensively used as a detergent, they are > 
often confused with the Soap Nur (Sapindus Mukorossi), and, indeed, they 
bear, as a rule, the same vernacular names—viz. rita or ritha, but are some- 
times separately distinguished as the ban (wild), ritha, sikakai, ailah, ete. These 
detergent pods are largely employed in washing silk and woollen goods. Some 
of the best tinctorial results are believed to be obtained only with yarn washed 
with this form of soap previous to being dyed. They are extensively used in 
washing the hair, and with much advantage in cleansing tarnished silver plate. 
In Northern Bengal they are utilised in poisoning fish. The trade in detergent 
pods must be very considerable in India as a whole. Collective returns are, 
however, not available, but we read of from 10 to 135 tons being imported into 
Bombay annually, and mainly from South Kanara. The Madras Mail (Jan. 
1898) speaks of the local supply coming from Palghat and Vaniembaby, and 
urges that an effort should be made to place these pods on the European market. 

The bark of this bush is to some extent used as a Tan for fishing-lines, and 
is imported for this purpose into Bombay from Kanara. [C/. Gamble, Man. 
Ind. Timbs., 1902, 291; Cooke, Fl. Pres. Bomb., i., 450.] 

A. Farnesiana, Willd.; Fl. Br. Ind., ii., 292. A small tree 
best known in Europe as the Cassie Flower, and curiously enough is 
in India denoted by comparative or descriptive names such as wilayati 
(English) babul or kikar, pissi-babil, gi-kikar, kankar, vedda vala, gaya- 
babil, murki tumma, naga tumma, kusturi, 74, nanléngyaing, etc. It is 
indigenous in America and possibly cosmopolitan in the tropics, is culti- 
vated or naturalised all over India and Burma. 

It is largely grown in France on account of the rich PeERruME obtained from 
the flowers. Although it yields a Gum and other products similar to most 
species, the chief interest centres in its ‘‘ Cassie Flowers.” ‘The late Sir F. Abel, 
in a letter to the Government of India, dated July 16, 1894, gives certain 
interesting particulars regarding the success obtained by a tea-planter in Naini 
Tal, in producing Cassie Pomade. Although a good deal of attention has been 
given to this subject, little progress has as yet been made towards establishing 
a trade in the perfume. It is probable that in India a difficulty might be found 
to exist in preventing the lard or sweet oil, employed in the manufacture of the 
pomade, from becoming rancid. But in the lower hills or terai where this tree 
abounds, or might easily be cultivated, it seems possible that a useful auxiliary 
crop to tea, coffee or even indigo planting, might be found in Cassie Pomade. 
[Cf. J. C. Sawer, Odorography, 114-6.] 

A. Jacquemontii, Benth.; Fl. Br. Ind., ii., 293. A small 
handsome shrub with polished stems and thorns, and flowers sweetly 
scented. It is met with in the North-West. Himalaya up to 3,000 feet. 
In the Panjab plains, in Sind, in Rajputana and in North Gujarat it is 
often very abundant, especially within watercourses. 

Known in Afghanistan as the hanza, in the Panjéb it appears to bear, as a 
rule, the same vernacular names as A. arabica, but a sample recently received 
from Amritsar, by the Reporter on Economic Products, bore the vernacular 
names of dhakki and chota-kikar. In Rajputana it is called baonk or gulli bonli ; 
in Gujarat it is the rdta-bdéval ; in Baluchistan harbarbara; and in Sind khunbut. 
Captain M. A. Tighe, Political Agent, Southern Baluchistan, speaks of the gum 
of this tree as one of the spurious gum arabics which are known in that country 
as khorikhor. [C7. Rept., dated March 14, 1898.] re 

For some years past a considerable trade from Baluchistan and Sind has 
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THE DISTILLER’S ACACIA 

been done in the Gum of this species, exported from Karachi. Stokes ( 
of Sind many years ago) says that it is inferior to gum arabic, but is 
in medicine, calico-printing, and in paper-making. Captain Tighe has much 
to say as to the difference between this and the true gum arabie (the khor-ka- 
khor) which see under 4. senegal. But it may be added in conclusion that 
Messrs. Rowntree & Co., Ltd., of York, have pronounced the Amritsar samples 
mentioned above) as the best of the series of Indian gums examined by them, 

‘the confectioner’s requirements. ‘“* It is strongly mucilaginous and forms a 
thin jelly on standing with ten proportions of water. The solution is brownish, 
but fairly free from sediment, and the flavour is sweet.’’ It has been ascertained 
that about 35 ewt. of this are annually procurable in Amritsar. 

A. leucophlea, Willd.; Fl. Br. Ind., ii., 294; Gamble, 
Man. Ind. Timbs., 295 ; Brandis, Ind. Trees, 265. The safed kikar, arinj, 
rinj, rert, nimbar, goira, hewar, haribaval, vel-vellam, tella-tuma, tanaung. 
This large deciduous fast-growing tree is found in the plains of the Panjab 
and Rajputana, the forests of Central and South India and Burma. It 
prefers a low-lying situation, and in the Panjab its presence is regarded 
as significant of a rich soil. Its branches are often disfigured by large 
excrescences. 

' According to Mr. J. G. Prebble, it yields a Gum readily soluble in water, 
which forms a good thick pale-coloured mucilage, possessed of the somewhat 
peculiar property of being gelatinised by borax but unaffected by ether, neutral 
or basic acetate of lead or perchloride of iron. It seems probable that, owing 
to its close chemical affinity, this gum is often largely used to adulterate the 
better qualities of ‘‘Gum Ghati”’ (see p. 17) of commerce. According to Mr. Hooper 
(Agri. Ledg., 1902, No. 1, 26) a specimen of the bark sent from the Province 
of Mysore was found to contain 20°8 per cent. tannin, being equal to the best 
babul-bark ; but this seems to have been an exceptional case, as he adds that a 
sample examined at Dehra Dun yielded only 9°33 per cent. Its use as a Tan 
is therefore doubtful. The bark affords a strong Fisre said to be much valued 
for fishing-nets. Ground to a powder it is sometimes eaten with bajra, especially 
in times of scarcity. But it has obtained a considerable reputation as an 
astringent used in alcoholic Distmiation. On this account it is often called 
sharab-ki-kikar (spirit Acacia). The tannin precipitates the albuminous sub- 
stances present in the saccharine juices, and thus facilitates fermentation, but 
is also said to give a pleasant astringent flavour to the beverage. Inthe Southern 
Maratha country the trees are farmed out by Government, in consequence of 
the value of the bark. A distiller in South India recently informed me that 
he would use this bark more extensively than at present, were it possible to 
obtain a guarantee of quality. He held that while most Acacia barks might 
be employed in fermentation, that of the present species was so much superior 
to all others as to justify its being called “The Distiller’s Acacia.” [C/, Cooke, 
Fl. Pres. Bomb., i., 447.] 

A. modesta,*Wall,; Fl. Br. Ind., ii., 296; Gamble, Man. 
Ind. Timbs., 299; Brandis, Ind. Trees, 266. The phula, phuldi, bhamburi, 
kantostrayo, palosa. A moderate-sized tree found in the Suliman and 
Salt Ranges, the Sub-Himalaya—between the Indus and Sutlej—and is one 
of the characteristic trees of the Northern Panjab plains. It grows readily 
in poor sandy or rocky soils, but curiously enough is also found occasionally 
in very damp situations. It isa slow grower, and in consequence is not 
often planted, except as a fence, for which it is peculiarly suited. 
It yields sparingly a very useful Gum which occurs in small round tears or 

angular fragments, with a few vermiform pieces marked with waved transverse 
lines. Prebble says, “It is translucent and of a yellowish colour; very 
soluble in water, forming a good pale-coloured mucilage. With basic acetate of 
lead and ferric chloride it forms a jelly, but not with borax ; with neutral] acetate 
of lead a faint precipitate or cloudiness, and a slight reduction with Fehling’s 
solution.” The gum is sent to Bombay from Northern India, and is classed 
by the merchants as “ Amritsar Gum.” The Panjab supply comes mainly 
from the Rawa:pindi and Jhelum districts. In Northern India it is largely 
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employed in medicine. The tree affords also a very beautiful, strong and durable 
TimBER which is largely employed for cart-wheels, sugar-cane crushers, agri- 
cultural implements, ete. The soft delicate twigs are employed as tooth-brushes, 
especially in the Panjab. [C?. Pharmacog. Ind., i., 552.] 

A. pennata, Willd.; Fl. Br. Ind., ii., 297; Gamble, Man. 
Ind. Timbs., 300; Brandis, Ind. Trees, 269; Cooke, Fl. Pres. Bomb., 
i, 451. Biswul, arar, shemba, aila, undaru, gurwa, afla, awal, arfu, 
su-yit, etc. A large climbing shrub of the Sub-Himalaya, East Bengal, 
South India, and common all over Burma. 

The bark is an article of commerce, being exported from the Konkan, and 
employed in Bombay to Tan fishing-nets. Hooper (Agri. Ledg., 1902, No. 1, 
26) says that a sample from Bombay was found to possess only 8°8 per cent. of 
tannin. In the Annual Reports of the Forest Department, Bombay Southern 
Circle, an entry occurs of the amounts realised by the sale of shemba bark. 
These range from Rs. 25 to Rs. 394. In Bombay it fetches about Rs. 14 per 700 lb. 

A. Senegal, Willd.; Fl. Br, Ind., t., 295; Gamble, Man. 
Ind. Timbs., 299; Brandis, Ind. Trees, 266; Cooke, Fl. Pres. 
Bomb., i., 449. It yields the TRuE Gum Arasic of European commerce, 
and is the khor (Sind), khor-ka-khor (Lus Bela), kwmta (Rajputana). 
A low tree with grey bark and flexuose branches, met with, so far as 
India is concerned, on the dry, rocky hills of Sind and Rajputana, more 
particularly in the Lus Bela country. 

Commercial Qualities.—It seems desirable to bring together 
in this place a few of the more important facts regarding India’s 
participation in the world’s supply of Gum Arabic, There may be said 
to be three chief forms of the gum: Ist, TRuE Gum Arasic of HuROPEAN 
ComMERCE; 2nd, Tur East Inpia Gum Arasic; 3rd, THe Gum ARABIC 
of Inpra, often collectively called “‘ Gum Ghati.” The True Gum Arabic 
is obtained from A. senegal, Willd., and there may be said to be 
two or three grades of it :— 

1, (a) Gum SENEGAL, the verek of the Negroes.—This comes from the French 
Colony of Senegal (on the West Coast of Africa). 

(6) Korporan or TuRKEY GuM.—This is known in East Central Africa by 
the name hashab. It comes from the mountainous tracts of Kordofan on the 
Upper Nile and almost in the same latitude as Senegal, though across the vast 
continent of Africa from west to east. It occurs in round lumps, often as 
large as a walnut, or in irregular broken pieces, pure white, very much fissured, 
especially on the surface. This gum is most frequently used for medicinal 
purposes, and may, in fact, be regarded as the true officinal Gum Arabic of 
England, India and America. 

(c) Inferior qualities known in trade, such as Suakim Gum, SENNAAR, BLUE 
Nitz, BarBpary or Morocco and Mogapor Gums. ‘These are most probably 
mainly derived from A. arabica. Reference has already been made to the 
variability of gum due to climate, soil, seasons, etc., and to the part possibly 
played by baczlli (see above, p. 2), but physical changes also take place subse- 
quent to its collection, and these doubtless produce variations in quality. [C/. 
Journ. Soc. Chem. Indust., 1903, xxii., 429; Goetze, Pharm. Zeit., 18, 119; 
Pharm. Journ., 1903, 70, 417 ; Muriel, Ind. For., 1902, xxviii., 45—58.] 

Attention may now be directed to The East Inpia Gum ARABIC. 
This is imported into Bombay, in the first instance, from Aden and the 
Red Sea ports—no part of it being produced in India. There are two 
qualities, viz. maklac and maswai. The former exists in large round 
tears or vermicular pieces, white, yellow or reddish. It is much like Gum 
SENEGAL, but more fissured. It derives its name from Makalia, the port 
from which it is mainly shipped. The latter exists in angular fragments 
and vermicular pieces very similar to the former and obtains its name 
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EAST INDIA GUM ARABIC AND GUM GHATI 

from the port of Massowa. Both of these are good soluble gums, very 

little inferior to true Gum Arabic. They are picked and assorted, then 

re-exported from Bombay as East Inp1a Gum Arasio, the traffic being by 

no means unimportant. Within recent years, however, that traffic has 

given distinct evidence of decline, due very possibly to direct shipments 

to Europe in place of to Bombay—the historic emporium of distribution. 

Lastly, we come now to the Inpran Gum Arasic or Gum GHATI. 

It would seem that, in contradistinction to the gums that reach Bombay 

by sea, those that come by train, down the Ghats to Bombay, are col- 

lectively designated Gum Guatt. But it may be here mentioned that 
Clusius in 1605 speaks of Gummi Cutti as brought from China to Europe : 
hence it may be asked, is it the Malay getah? [Cf. Kew Mus. Guide, 

1907, 150.] Accepting the modern usage, “ Gum Ghati” would embrace 
very possibly a wide range of gums, and very often, it is feared, degrees 
of quality denote the extent of admixture rather than the nature of 
specific variation. Gum when detected is gathered casually by women 
and children, or by the shepherds, and sold in small quantity to the 
nearest shopkeeper. It is next conveyed to the dealers and so on through 
many hands until diversified gums, the produce of a wide area, get hope- 
lessly intermixed. Nowhere in India is gum systematically produced, 
and indeed hardly anywhere is arborescent vegetation so exclusively 
of one gum-yielding tree as to admit of a large uniform and constant 
supply of any particular gum. 

Prebble (in the paper to which reference has already been made) 
describes 27 gums as met with by him in Bombay. These include 
A, arabica, A, Catechu, A. Farnesiana, A, lewcophlea and 

A, modesta. Some short time ago Captain M. A. Tighe, Political 
Agent, Southern Baluchistan, was induced to give attention to this 
subject. In consequence he furnished admirable samples of the gums 
of Baluchistan, as also corresponding botanical specimens of the plants 
from which these had been procured. The two most important were 
thus definitely determined, namely, khor (or khor-ka-khor)—Acacia 
senegal, and harbarbara—A. Jacquemontii. Tighe’s description of 
the country, of the season of flow of gum, and the dependence on rain, 
will recall the conditions that prevail in the regions where the True 
Gum Arabic is produced. [Cf. Agri. Ledg., 1902, No. 2, for further 
particulars.] Far to the south, at Tuticorin, a modern trade in gum has 
been organised. Considerably different prices are being paid for the 
various grades of it, and at least one firm employs a staff of persons to 
hand-pick and assort the gums as procured. I was unable to ascertain 
all the species of plants that afford these South Indian gums, but the 
most important would doubtless be A. Swndra, which is the South 
Indian variety of A. Catechw and an abundant tree from Coimbatore 
northwards to the Deccan and Gujarat. [C/. Heuzé, Les Pl. Indust., 

- 1895, iv., 258-66.] 
TRADE IN GUM ARABIC.—As already stated, one of the features 

of this trade is the supply drawn by India from Africa, Arabia, etc., 
by sea, and from certain tracts of country by land routes across the 
frontier. There are thus exports from India in both Indian and foreign 
gums, the latter being usually designated re-exports. The following 
statement shows the total transactions under these headings :— 

(a) Impor?s by sua 1898-9, 2,841 cwt., Rs. 59,531 ; 1902-3, 1,146 
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cwt., Rs. 21,494; 1906-7, 10,127 cwt., Rs. 1,54,270: (b) by LAND 
1898-9, 18,093 cwt., Rs. 282,877; 1902-3, 12,800 cwt., Rs. 1,66,066 ; 
1906-7, 11,969 cwt., Rs. 1,56,932: (c) Rz-exPoRTS 1898-9, 7,297 cwt., 
Rs. 1,05,801 ; 1902-3, 10,704 cwt., Rs. 1,47,044; 1906-7, 2,684 cwt., 
Rs. 57,417: (d) ExPoRTS 1898-9, 41,469 cwt., Rs. 7,14,632; in 1902-3, 38,019 
ewt., Rs. 4,54,639 ; and in 1906-7, 35,202 cwt., Rs. 6,69,263. In 1895-6 the 
exports were less in quantity, but nearly twice the price of those in 1902-3. 
If there be any meaning in averages of declared official values in a traffic 
that for some years has been obviously changing its main characteristics, — 
it may be affirmed that a marked depreciation in price has taken place. 

The traffic in Indian-produced gum for 1906-7 may now be analysed 
thus—exports from Bombay 35,044 cwt. and from Sind 51 cwt. The 
re-exports take place almost entirely from Bombay, and they are far in 
excess of the recorded imports, both by sea and land routes. It is not 
known to what extent the Trans-frontier traffic could be accepted as being 
gum arabic, but the chief items of the “ gums and resins ”’ carried across 
the frontier, drain from Nepal and Lus Bela. The latter seems a modern 
trade, and doubtless mainly in the gum here dealt with. The discre- 
pancies between the returns of imports and of re-exports are seemingly 
due to the Trans-frontier land supply not being fully accounted for; 
to the varying extent to which stocks are drawn upon or withheld ; and 
lastly very possibly to admixture with Indian gum arabic. The re- 
export trade fluctuates both in quantity and value very considerably, 
having undoubtedly in the past been greatly disturbed through war and 
plague. But on this subject Wordehoff (Journ. d Agri. Trop., 1901, 1., 
46) affirms that the advance in price of the gum called “Soudan.” only 
lasted into 1892, and that since 1894 the price has been almost the same 
as in 1880. Vilbouchevitch believes that the only effect of the Soudan 
troubles has been to bring into notice, for subsidiary purposes, certain gums 
not previously known or indifferently appreciated. There seems no doubt, 
however, that so far as India is concerned, a decline has taken place in 
the imports from Red Sea ports, but an expansion of Indian supply, more 
especially through the organisation of the Sind and Madras contribution. 

The figures discussed above are mainly those given for Gum Arabic, 
not the ‘other Gums” nor the “ Resins.’ Moreover an error is ever 
present in that it is not always possible to isolate returns of gums from 
those of resins. The “other gums” may also be to some extent “ gum 
arabic,” and thus the figures quoted may not represent the total trade. 

A. Suma, Buch.-Ham.; Fl. Br. Ind., ii., 294; Gamble, Man. Ind. 
Timbs., 295; Brandis, Ind. Trees, 268. 

This medium-sized tree has a white bark (a circumstance that gives origin 
to most of its vernacular names); it is common in Bengal, Bihar, Assam and 
South India, from the Karnataék to Mysore. It is known as the sai-kanta, kumtia, 
dhaula (white) khejra, etc. Through being confused with var. Sundra (which 
see under A. Catechu, p. 9) it has by some writers been incorrectly spoken 
of as a cutch-yielding species. 

ACONITUM:; Fl. Br. Ind., i., 27-9; Agri. Ledg., 1896, No. 32; 
1898, No. 3; 1902, No. 3; Briihl, Ann. Roy. Bot. Gard. Calc., 1896, 
v., pt. il., 109-14; Stapf, Ann. Roy. Bot. Gard. Calc., 1905, x., pt. il., 
115-94; Monk’s-hood; RaNUNCULACE. 

There are in the world perhaps 150 species of Aconites, chiefly inhabitants 
of the north temperate regions, 24 being Indian. These were figured and 
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described by Briihl and more vrem> monographed and beautifully illustrated 
by O. Stapf of Kew. Simultaneo teense local investigations into the 
Indian production and utilisation of the Commercial Aconites have been 
conducted during the past ten years or so by the Director-General of Botanical 

and by the Reporter on Economic Products to the Government of 
India (ably supported by numerous correspondents and contributors). It 
was a fortunate circumstance also that the co-operation of Prof. W. R. 
Dunstan of the Imperial Institute, London, was at the same time secured. 
The researches which he and his collaborators have made, into the chemical 
composition of the various roots, supplied by the Indian authorities (as far 
as possible in a parallel series with the botanical samples sent to Kew), may 
be truly spoken of as having revolutionised our knowledge of the chemistry 
and medicinal properties of the Indian Aconites. [C/. Cash and Dunstan, 
Phil. Trans. Roy. Soc. Lond., 1898, exc., 239; exev., 39-97; also Proc., 1901, 
68, 384-9 ; Imp. Inst. Tech. Repts., 1903, pt. ii., 40-91; Dunstan and Andrews, 
howe Chem. Soc., 1905, 87, 1620-50; also Dunstan and Henry, lxxxvii., 
650-56. ] 

The area of Indian distribution may be described as extending from Afghani- 
stan, Baluchistan, Hazara, Kashmir, Kumaon, Nepal, Sikkim and Bhutan to 
the mountains of Assam, Manipur, and Burma. But on the mountains of 
Central, Western, and Southern India no representative of the genus occurs. 
While these interesting plants are thus confined to the lofty mountainous tracts 
that skirt the geographical frontier of India, few drugs are more frequently 
resent or more generally understood by the rural drug-dealers—so far as such 
owledge goes—than are certain forms of the genus Aconitum. In fact it 

might be said that the Aconites are very much more extensively used in India 
than in Europe and America. But perhaps the most poisonous forms are more 
largely employed in India as animal poisons—if one might not say as criminal 

isons—than in medical practice. This circumstance thus enhances the 
interest and value of the recent researches. For example, the Hemp Drugs 
Commission in their Report (1893-4, 157) mention that aconite is often mixed 
as an adulterant with Indian hemp in the preparation used as a beverage. 
The particular species so employed is not stated, and the circumstance is men- 
tioned as being of interest in cases of poisoning from bhang indulgence. For 
these and such-like reasons it has been recognised for some years past as an 
imperative necessity to be able readily and with certainty to distinguish at 
least the chief qualities of Indian aconites. In other words it has been thought 
that all that was needed to develop a regular and satisfactory trade in Indian 
aconite (and to be able to control and supervise such traffic if need be) was 
definite knowledge of the chief forms that exist and the regions from which 
these are severally derived. 

The inquiry recently conducted has resulted in the establishment of four 
forms, or rather groups of forms, of aconite, as being extensively traded in all 
over India, and to some extent regularly exported to foreign countries. But 
above all, the discovery that not one root but many constitute the Nepal Aconite 
of commerce is a conclusion of the greatest practical value, which is heightened 
in its significance when it is added that very possibly none of the roots sold as 
such are derived from the true A. ferowx, Wall., of botanists, which in works on 
Materia Medica has hitherto alone been spoken of as the Nepal Aconite plant. 
The four forms may be expressed commercially as follows :— 

I. Non-Poisonous forms, the active principles of which are 
either Atisine or Palmatisine. The Aconites that may be placed in this 
position are :— 

A. heterophyllum, Wall. ; Stapf, l.c. 151-4; Fl. Br. Ind., i., 29; 
Royle, Zl/ust. Him. Bot., 1834, 56, t. 13; The Bower Manuscript (Hoernle, 
transl.), many passages. A common plant on the sub-alpine and 
occasionally alpine Himalaya from the Indus to Kumaon. 

This is the atis, ativika, patis, etc. (Sanskrit ativisha, which might be rendered 
“‘ antidote”), but in the more eastern section of its area it receives the name 
nirbisi—a name more correctly indicative of A. palmatum, Atis root, if of 
good quality, should break with a short starchy fracture and present a uniform 
milky white surface. The fresh fully grown root is about 1 to 14 inches long, 
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Inert. 
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i, 98. 
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Jadvar. 

D.E.P., 
i., 96. 

and perhaps half an inch thick at its upper extremity. In structure it is of a 
uniform white farinaceous substance within ; transverse sections seem to consist 
of four, or sometimes five, isolated cambium strands, the vessels of which show 
prominently the radiating wedge-shaped formation. 

The discovery made by Dr. H. A. D. Jowett that the alkaloid exists in very 
small proportions, destroys any chance for the drug in the future; and the still 
more recent opinion that it is inert, has no antiperiodic virtue (arrived at 
by the expert Committee appointed by the Government to investigate the 
Indigenous Drugs of India), renders it necessary to remove the root from con- 
sideration as adrug, except as a mild bitter tonic. Several European and Native 
merchants and chemists furnished me with parcels of the roots of A. palmatum 
under the name atis, and others of the true atis largely adulterated with 
A. palmatum. These facts may be accepted as showing that in Indian phar- 
macy the two roots are regarded as similar, if not identical in properties. 
(Cf. Taleef Shereef (Playfair, transl.), 1833, 8.] 

A. palmatum, D. Don.; Stapf, l.c. 156-8; Fl. Br. Ind., 1., 28 
(excl. syn.) ; Agrr. Ledg., 1902, No. 3, 89. A species met with in the 
alpine Himalaya of Nepal, Sikkim, and South Tibet, at altitudes of from 
10,000 to 15,000 feet. 

This is best known by the names bikma, bishma, wakhma, vakhma, and nirbisi. 
In Sikkim (according to Mr. C. Gilbert Rogers) it is the seto-békhuma (or white 
bikhuma, the black bikhuma being 4. laciniatum). The word bikhwma or 
bikhma might be translated “‘ resembling-bikh,” but also has the meaning of 
non-poisonous bikh. So also nir-bish means free from poison (bish). It seems 
probable that while that is the meaning of nirvishi, the word often confused 
with it—nirvisha—denotes an antidote to poison. The nirvisha most quoted 
by writers is the substance separately designated jadvar. The late Dr. Moodeen 
Sheriff paid much attention to the subject of the jadvars of modern Indian 
pharmacy, and one at least of those he described would seem to be the root of 
A. palmatum. It has come to me from all parts of India broken into short 
lengths and often bearing the name jadvar. What the nirvisha or jadvar of the 
Ancients may have been is a subject beyond the scope of this work. 

As met with in commerce bikhma root is pale-brown ; it exists for the most 
part in long straight pieces, sometimes twisted together, but is never completely 
pyramidal. The fragments range from 1 to 3 inches in length and } to 4 inch 
thick. In structure they are almost pure white, are of a starchy consistence 
and, on tranverse section, show a double ring of large though inconspicuous 
cambium strands in the form of circular or horseshoe-shaped patches. It is 
perhaps the most easily recognised of all the Indian commercial aconite roots. 

The alkaloid present in this root has been found identical with that of A. 
heterophyllum, and it is thus impossible to put faith in its reputation as an 
antidote for poison. But according to Dutt, the Sanskrit name for A. hetero- 
phyllum is ativisha or ataicha, a circumstance if correct that would confirm the 
identical properties of atis and bikhma. 

_ A. potundifolium, Kar. et Kir. ; Stapf, l.c. 149-51; Fl. Br. Ind., 
1, 29; also A. violaceum, Jacqg.; Stapf, l.c. 144; A. multifidum, 
Royle, Illust. Him. Bot., 45, 56; A. dissectum, Madden, Journ. As. Soc., 
Beng., 1846, xv., 95 (non D. Don); A. Napellus, var. multifidum and 
also rigidum, Fl. Br. Ind., i. 29. 

These pretty little Alpine aconites are characteristic of the Western Hima- 
laya (along with A. kheterophyllum) between the area of the poisonous forms 
of the East and Central Himalaya and that of the poisonous forms which re- 
appear on the extreme West. They have no commercial value, though in the 
Panjab these roots are occasionally seen in the drug-shops, and appear to be 
known as tilia kachang or dudhia. They can with difficulty be distinguished 
from the roots of A. heterophyltlum. 

II. Poisonous Aconites that contain bikhaconitine (in one species) 
and pseudaconitine (in some at least of the others). These roots are in 
India traded in under the names “Nepal Aconite,” bish, bikh, ete. 
[C7. Herbert; Travels, 1677, 369.] They can very appropriately, therefore, 
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POISONOUS ACONITES CONTAINING BIKHACONITINE SPICATUM 

Nepal Aconite 

be collectively designated as the Kast Himalayan Aconites, for although 
one species exists in Kunawar and two in the mountains of Assam and 
Manipur, their headquarters commercially are Sikkim and Nepal. They 
are the Nepal Aconites of the shops of Calcutta. The important forms of 
the series are :— 

__A. Faleconeri, Stapf, l.c. 163-5; A. ferox, Royle, Illust. Him. Bot., 
47 a part); Fl. Br. Ind., i., 28 (in part). 
7 plant occurs in the sub-alpine and alpine Himalaya of Garhwal. and 
a well-marked variety of it (which Stapf calls latitobum) was collected by 
Mr. Minniken in Nagli, Bashahr, where it is known as kalamohra (or the very 
poisonous mohra). 

A. laciniatum, Stapf, l.c. 168-9; A. ferox, var. laciniata, Briihl, 
Le. v., pt. ii., 11 (in part); Agri. Ledg., 1902, No. 3, 96. 

is plant comes from the sub-alpine and alpine Sikkim, where it is 
called (so Rogers informs us) kalo-bikhuma—a name that doubtless would 
mean the poisonous bikhuma, in contrast with the non-poisonous bikhuma 
(A. palmaium above). This isolation of A. laciniatum from the true bikh is 
interesting and important. It shows that it is recognised locally as only a 
substitute or adulterant for the true root, and in fact it would seem to be ex- 
elusively so used. Apparently it is the kalabachnag of Moodeen Sheriff, and 
very possibly the kalakut of other writers. The root is if anything larger than 
the most prevalent “Nepal Aconite”’ of Sikkim (A. spicatum below) and 
has numerous circular scars, indicating fallen lateral roots, so abundant and 

ar as to resemble nodes or joints. In transverse section the tuber seems 
to differ from that of A. spicatum by the absence of the so-called inner ring of 
vascular strands enclosing the pith. 

A. lethale, Griffith ; Stapf, l.c. 175-6 (the Mishmi Aconite) ; and 
A. nagarum, Siapf, l.c. 176-7 (the Naga hills and Manipur Aconite). 
It is probably safe to regard these as the most eastern members of 
the series, 

Stapf views the aconite of the Akhas as being very possibly the true 
A. spicatum. ([C/. Lewin, Arrow-poisons, in Virchow, Archiv. Path. Anat. 
und Phys., 1894, 138, 289.] 

A. spicatum, Siap/, l.c. 165-8; A. feror, var. spicata, also var. 
erassicaulis, Briihl, l.c. v., pt. ii., 110; A. ferox, Fl. Br. Ind., i., 28 (in 
part); Agri. Ledg., 1902, No. 3, 94-6 (in part); and later by Dunstan 
and Andrews, Trans. Chem. ‘Soc., 1905, Ixxxviii., 1636-50. This is 
the most abundant, most robust, and most characteristic species of 
alpine Sikkim and Chumbi. 

The chief “ Nepal Aconite ’’ of Indian commerce, the bikh, bish, the ativasa 
(very poisonous bish) of Sir Walter Elliot ; the mitha-bish, sringi-bish, dagru, 
bachnag, or talia of Indian writers, and the singia jur or singia khar of Taleef 
Shereef (Playfair, transl.), 1833, 107. Its poisonous principle has been called 
bikhaconitine by Dunstan and Andrews, and described as closely related to 
pseudaconitine both in its chemical properties and physiological action. 

The roots are very large, and when fresh are soft, flexible and pale-coloured, 
but when quite dry they are hard, dark brown or black externally, and of a 
brownish-red internally. The half-dry root when cut resembles horn (hence 
the name singyi or singya-bis), but as it matures and dries it becomes hard and 
has darker-coloured portions developed as embedded irregular patches within 
the tissue. ‘These patches often appear like resin in consistence. In transverse 
section Stapf says the tubers are seen to possess cambium strands, continuous 
and forming a more or less sinuous ring. The secondary sieve-strands of the 
mother tubers are not encased in ilabantorande sheaths. The samples 
examined by me might perhaps be properly described as having the vascular 
strands in the form of an irregular sharply pointed star, enclosing a small central 
pith surrounded by a secondary ring of bundles. To protect the roots from 

21 

Sikkim Aconite. 

D.E.P., 
i., 87-91. 
Nepal 
Aconite. 



ACONITUM 
BALFOURII 

Mohra 
Method of 
Preservation. 

Bashahr 
Aconite. 

Poisonous 
Honey. 

Garhwal 
Aconite. 

White 
Aconite. 

THE INDIAN ACONITES 

being weevil-eaten they are often preserved in cow-urine. This may account 
for the dark colour of some parcels, and may perhaps explain the name kala 
(black) often given to these, though most writers seem to prefer to translate 
kala when given to an aconite as meaning deadly. This is the root exported 
from both Nepal and Sikkim to Calcutta. It has been pointed out that Nepalese 
traders have been in the habit of draining their supplies from the Sikkim as 
well as the Nepal side of the Singaleelah range, but that recently the facilities 
of the Himalayan Railway at Darjeeling have begun to make the Sikkim supply 
by far the most important. As indicative of the very poisonous nature of this 
plant, mention may be made of the fact that the sheep have often to be muzzled 
in the Sikkim Terai. [Cf. Kew Mus. Guide, 1907, 9.] 

III. Poisonous Aconites, one at least of which contains 
pseudaconitine; they are in Northern and Western India traded in 
as “‘ White Bikh,” safed-bikh, safed-bachnag or some derivative of the 
word mohra (a word which like bikh denotes a deadly poison). They also 
constitute grades of the so-called ‘‘ Nepal Aconite ” of Indian commerce, 
and are the Central Himalayan Aconites, those found in the shops of 
Upper and Western India. 

A. deinorrhizum, Stapf, l.c. 158-60; A. ferox, var. atrox, Wait, 

Agri. Ledg., 1902, No. 3, 97 (in part). 
This interesting plant was collected in Bashahr (Jani Kanda) by Mr. Minniken 

and said to bear the local name of mohra, but it is believed by Stapf to have 
been very possibly the maura bikh of Cleghorn, the mitha-didya of Aitchison 
(Trade Prod. Leh, 175), and the plant referred to by Madden (Journ. As. Soc. 
Beng., 1846, xv., 95). It is thus very possibly met with throughout the 
Central Himalaya from Kunawar to Nepal, and has been collected by Mr. Duthie 
in many partsof Kumaon. Moorcroft spoke of the abundance of aconite (possibly 
this species) in Kumaon, and supposed the stupefiant effects of the honey from 
certain localities to be due to the bees feeding on aconite. Dunstan and Andrews 
on the examination of fresh, more accurately determined roots, have arrived at 
the conclusion that the present species is that which should be regarded as 
affording the alkaloid pseudaconitine of previous reports. The existence of that 
alkaloid in certain forms of Indian aconite appears to have been first made 
known by Schott (1857), elaborated by Hiibschmann (1868), and worked out 
in every detail by Dunstan and Carr (Trans. Chem. Soc., 1897, reprinted in 
Agri. Ledg., 1897, No. 19; 1898, No. 3). These distinguished chemists 
give full particulars of the properties of the alkaloid and its decomposition 
products. It would appear that pseudaconitine may physiologically be regarded as 
identical with aconitine, though very much more active. The chief objection to 
its extended use is the difficulty of obtaining a continuous supply of the root 
of uniform quality. It seems, moreover, probable that this plant is not 
separately recognised by the collectors of and dealers in drugs, but is confused 
with the following :— 

A. Balfourii, Stapf, l.c. 160-3; A. ferow, Wall., Pl. As. Rar., 
i., 35 (in part); Balfour, in Edinb. New. Phil. Journ., 1849, xlvii., 
366, t. v. : 

This corresponds with a large portion of the A. ferox, var, atrox, Watt’ (Agri. 
Ledg., 1902, No. 3, 97-8), and includes also 4. ferow var. polyschiza, Brihl. It 
is met with in the sub-alpine and alpine Himalaya of Garhwal to Nepal, and 
seems to be known by the vernacular names gobriya and banwa or bhanwa. At 
present it is doubtful how far the following names belong to this species or to 
A, deinorrhizum: phatikia, kawriya, diliya, dhanla, dhumuriya, jhirina, ete. 
Mr. Duthie observes that every valley has its own names for its aconites, and 
even different names for the same plant when of a different shade of colour, 

The difference between the roots of A. deinorrhizum and A. Baljourii is not 
very great. The latter is shorter and thicker than the former, and has always 
hardened sharp rootlets attached. The former is that which comes most largely 
into the markets of India as White Aconite, safed-bikh, safed-bachnag. Ac- 
cording to Native opinion it is the most valuable and certainly the most ex- 
‘pensive form in the bazdrs. It was furnished to me under the name of 
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POISONOUS ACONITES CONTAINING INDACONITE CHASMANTHUM 
: Medicinal Aconite 

“ 4. Napettus, Linn.” but it would seem that north and west of Cawnpore 
this is the bikh of the Indian drug shops, whereas south and east bikh would be 
A, spteatum, The white-bikh root is easily recognised : when dry it is brittle and 
white in section, has a farinaceous structure in some respects like that of bikhma, 
but it is distinctly poisonous and must, therefore, be carefully distinguished. 
It is usually about 2 or 3 inches long, broadest at its immediate extremity, and 

y and uniformly tapered to a long sharp point below. It is nearly 
always perfectly straight and the cuticle is of a chestnut-brown colour, smooth, 
though at the same time irregularly contracted into exceptionally large folds. 
Tn transverse microscopic section its roots are seen to have an interrupted ring 
of large cambium strands. These are either irregularly horseshoe-s or 
elliptical and arranged round the pith, which frequently becomes cavernous. 
Occasionally also a few single cambium bundles are seen scattered throughout 
the fundamental tissue. 

I understand that Prof. Dunstan has found, on analysis of a sample of 
white-bikh from Dudatoli, that daughter tubers contain nearly 1 per cent. and 
the mother tubers 4 per cent. of pseudaconitine. 

The plant which Briihl named as var. polysehizva was supplied by Mr. J. 8. C. 
Davis of Almora. When received by me the samples bore the names phutkia Almora 
(fatkia), and gobaria—names which recall some of those reported by Duthie as Aconite. 
given in Garhwal. Recently Davis has obligingly furnished further material, 
as also a translation of a report which he had received from the political Peshkar 
at Garbyang. It would seem that at Garbyang, aconite root is designated 
mitha but that there are two forms, (a) fatkia and (b) gobaria. The former is 
a smaller and less poisonous plant than the latter. The roots furnished were 
found to have a white farinaceous structure with a single irregular ring of 
cambium strands. 

IV. Poisonous Aconites that contain indaconite. This may be 
accepted as a series that corresponds botanically with the most 
valuable medicinal aconite of Europe and America—viz. A. Napellus. 
Stapf has shown that the true A. Napellus nowhere exists in India. 
The world’s supply of medicinal aconite is, in fact, derived mainly . 
from the cultivated plant, and comes very largely from Germany. 
But there are one or possibly two indigenous aconites met with in the 
extreme western division of the Himalaya and adjacent hills of the 
Panjab that seem worthy of a place in this section :— 

i 

. 
j 

; 
| 

A. chasmanthum, Stap}, l.c. 142-4; A. Napellus, var. spicatum, 
Duthie, Rec. Bot. Surv. Ind., i., No. 3, 37 (in part); A. Napellus, 
Stewart, Pb. Pl., 1-2; Dunstan, Agri. Ledg., 1897, No. 19, 377; 
A. Napellus, var. hians, Goris, in Bull. Se. Pharm., 1901, iii., 112; 
A. hians, Watt, Agri. Ledg., 1902, No. 3, 101; also dissectum, Wait, 
lc. 100 (in part); Dunstan and Andrews, Contrib. to Knowledge of 
Aconite Alkaloids, Trans. Chem. Soc., 1905, 1620-36. 

This very beautiful species occurs on the sub-alpine and alpine Himalaya Kashmir and 
from Chitral to Kashmir, and also on the mountains of Hazara, between altitudes Hazara 
of 7,000 and 12,000 feet. Itis the mohri of Hazara; tilia, kachang, dudhia, piun ~°™s. 
of the Himalaya, and ban-bal-nag of Kashmir. According to Dunstan and Andrews 
its roots contain indaconitine, an alkaloid which represents a compound inter- 
mediate between aconitine and pseudaconitine, Cash and Dunstan (Proc. Roy. 
Soc., 1905, 468) have pointed out that its physiological action differs in degree 

_ only, and not in kind, from the two alkaloids just named. Samples have 
been furnished by Indian chemists and druggists as “True Aconitum 
Napellus.” One contributor sent it under the name of mitha zaher. Davies 
(Trade Report) alludes to 20 seers of mitha tilia as annually exported from 
Peshawar to Kabul. Moodeen Sheriff mentions the circumstance that a very 
small and highly poisonous root is sold in Northern India but never seen in tho 
south. It differs from that of 4. Napeltus by being smaller, shorter but com- 
paratively thicker. The tubers are seen in cross-section to have the cambium 
continuous, forming a more or less sinuous or star-shaped ring. The remains 
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THE SWEET-FLAG 

of the stem are nearly always found on its. upper extremity. It is not more 
than one inch or an inch and a quarter long. Is of a black colour; curved, 
densely coated with short sharp thorns (lateral rootlets), and is terminated 
by a short, hard, smooth and pointed beak. In the dry state it has a horny 
or cartilaginous fracture. 

A. soongaricum, Stapf, l.c. 141-2; found in Gilgit. 
Of all the Indian forms of the genus this comes nearest botanically to 

A. Napellus, Linn. The root does not appear to find its way to the bazars of 
India. This species has not as yet been chemically investigated, and it is just. 
possible that it may be found to contain aconitine, 

ACORUS CALAMUS, Linn,; Fl. Br. Ind., vi., 555; ARomiDEs. 
The Sweet-flag, bacha, shadgrantha, vashambu, etc. The imported Persian 
rhizome is known as bdl-vach or bdl-vekhand. The medical treatise which 
constitutes The Bower Manuscript (Hoernle, transl.) makes repeated 
mention of this drug. 

It is the Calamus aromaticus of medieval writers, and possibly the Acoron 
of the Greeks. It is a semi-aquatic herb occurring wild and sometimes culti- 
vated, from Kashmir to Assam, Manipur and Burma, and to the mountains of 
Central, Western and Southern India. It is most abundant between altitudes 
of 2,000 and 6,000 feet. An essential Om prepared from the leaves is used in 
England in the preparation of a hair-powder, and from 1-3 to 2°6 per cent. of a 
yellow neutral essential oil may be extracted from the rhizomes, which like the 
other parts of the plant owe their property to the glucoside acorin. Gilde- 
meister and Hoffmann (Volatile Oils (written under the auspices of Schimmel & 
Co.), 302) say that though the oil has been repeatedly examined no satisfactory 
insight into its chemical nature has been obtained. It is used in “ the manu- 
facture of liquors and of snuff,’’ but is less in demand than formerly for medicinal 
purposes. Native mEpicaL practitioners consider the rhizome in large doses 
an emetic, in small doses tonic or stomachic and carminative. It is prescribed 
in cases of fever, rheumatism and dyspepsia, as well as for flatulence, even in 

. infants. It is also a pleasant adjunct to tonic or purgative medicines, and as 

Flavouring. 

Trade. 

D.E.P., 
i., 107-8. 
RedSandal- 

wood, 

an aromatic stimulant is recommended for catarrh and distressing coughs. Dr. 
Childe, Second Physician to the Sir Jamsetji Jijibhai Hospital, Bombay, tried an 
authentic tincture for malaria, dyspepsia, dysentery and chronic bronchitis, 
and after careful experiment pronounced it inert. Linschoten, who studied 
the cultivation of sweet-flag in Gujarat and the Deccan (A.D. 1598), mentions a 
preparation called arata (a mixture of the rhizome of sweet-flag with garlic, 
cumin seeds, salt, sugar and butter) which was used as a strengthening medicine 
for horses. Nicholson. (Man. Coimbatore, 247) refers to its use in the treatment 
of foot and mouth disease. [C/. also T'aleef Sheree? (Playfair, transl.), 1833, 34.] 

It is generally stated that a considerable demand exists for sweet-flag spirit 
as a FLavourtne for gin, beer, etc., and that the supply is obtained from the 
Broads district in Norfolk. In India it is said to be similarly employed in the 
manufacture of aromatic vinegar. The rhizomes of the bazdrs come mostly 
from the lower hills of Northern and Eastern India, but the imported Persian 
root is the most expensive. As an illustration of local TRADE, it may be 
observed that Mr. Coldstream mentions an export duty charged on sweet-flag 
in Sarmor State, but the root can be purchased there at the rate of 12 seers 
per rupee. No particulars are available as to the total Indian trade or the 
foreign exports, if such exist, but a large supply is obtainable. Sir W. Lawrence 
(Valley of Kashmir, 72) speaks of it as an Bikindant wild plant in Kashmir, and 
the same is true of most if not all of the warm temperate tracts. [For Chemical 
and Medical opinions and results consult Thoms, Archiv. der Pharm., 1886, 465; 
Yearbook Pharm., 1886, 161; 1888, 131; Journ. Chem. Indust., 1901, xx., 833, 
1237; 1902, xxi., 1295; 1903, xxii, 317; Pharmacog. Ind., iii., 539; Kanny 
Lall Dey, Indig. Drugs, 9; H.H. Sir Bragvat Singhji, Hist. Aryan Med. Sc., 
52; ete.] 

ADENANTHERA PAVONINA, Linn.; Fl. Br. Ind., ii., 287 ; 

Gamble, Man. Ind. Timbs., 287; Cooke, Fl. Pres. Bomb., i, 438. 
LEGUMINOSA, 
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ADHATODA 

INSECTICIDE AND ANTISEPTIC 

Red-wood (occasionally called Red Sandal-wood or Coral Wood), the rukta 

kanchan, rakta kambal, ranjana, mandakaich, thorlagunj, val, bari-gumchi, etc., ete. 

Sometimes incorrectly called rakta-chandan (Pterocarpus santalinus). A large 

deciduous tree met with in the moist forests of Bengal, Assam, Bombay, Madras 

and Burma, and readily propagated by seed. A Gum (madatia) is said to be 

afforded by it. The wood is powdered and used as a Dyz, and is the red paste 

(tilak) with which the Brahmans colour their foreheads after bathing. Taylor 

(Topog. Stat, Dacca, 1840, 53) says a decoction of both the seeds and wood is used 

in pulmonary affections, and as an external application in chronic ophthalmia. 

The Trweer is much employed for house-building and cabinet-making. The 

seeds, which are sometimes eaten, are bright red and therefore used for 

rosaries and as weights (about 4 grains). Ground to a paste with borax they 
form a useful cement. 

ADHATODA VASICA, Nees; Fl. Br. Ind., iv., 540; Acan- 
THACER. The arusa, adulsa, bakas, vasa, basunti, rus, adhatodi, maya, ete. 
A sub-herbaceous bush, found throughout the warmer tracts of India up 
to altitudes of 4,000 feet, and usually very abundant on the Sub- 
Himalayan. tracts but much less common in Western and Southern 
than in Eastern India. Gregarious and found in large patches, but 
where it does not grow as a weed it is often semi-cultivated in hedgerows, 
and under these latter circumstances often attains the proportions of 
a large bush. 

Hooper (Handbook Imp. Inst., 1897, ser. No. 10) incorporates all the in- 
formation available up to that date and should be consulted. Subsequent 
investigation has mainly consisted in careful therapeutic tests, with the object 
of ascertaining the meDIcmNAL value of the plant. The results of the inquiries 
will be found in the Report of the Indigenous Drugs Committee of India (i., 38, 
68, 183,' 385-418, 497). It may be observed here that the verdicts of recent 
trials in Indian hospitals may be said to confirm belief in the plant as affording 
relief in chronic bronchitis and asthma, but to preclude acceptance of its reputed 
virtue in cases of phthisis. The medicinal properties of this plant are mentioned 
in The Bower Manuscript, recently translated by Dr. Hoernle. It is there 
called vrisha (85, etc.). 

The leaves are sometimes boiled with the sawdust of jack-wood to make a 
yellow Dvr. They seem to be most frequently employed, however, as or with 
ManuRE, being either put on to the fields just before the rains and ploughed 
in, or scattered over rice-fields recently flooded. It does not seem established 
whether this agricultural utilisation is as a preventive against noxious insects (see 
below), or in recognition of the quantity of potash which they contain. At all 
events it is one of the principal plants employed in India for the preparation of 
pearl-ash. It appears also to be used not infrequently for gunpowder CHARCOAL, 
and in Bengal the wood is turned into Braps. In the Naga hills the stems are 
used in a kind of augury. 

Considerable difference of opinion prevails regarding the use of Adhatoda as 
an insecticide and antiseptic. In The Journal of the Pharmaceutical Society 
(April 7, 1888), Hooper announced that he had discovered the active principle 
of the plant to be an alkaloid, which he called vasicine, but seven years later 
Prof. Giacosa of Turin (at the instance of Sir Lauder Brunton) threw some doubt 
on this discovery, by stating that though he had found the leaves rich in 
potassium nitrate (and therefore a valuable green manure), he had found no 
alkaloid. In 1897, however, Hooper’s discovery was fully confirmed by Dr. W. G. 
Boorsma of Java, who added interesting suggestions as to the use of vasicinc 
both as a drug and as an insecticide. Although the insecticide property would 
thus seem established, it has been found by practical experiment that vasicine 
cannot be used, as at present available. A tartrate is in the market, but cheaper 
and equally efficacious insecticides already exist. The use of the leaves, both 
as a green manure and as a poison to pests, especially on inundated ground 
(originally pointed out by me in 1887), might with advantage be further in- 
vestigated and recommended to cultivators in localities where the plant abounds. 
eet: Shereef (Playfair, transl.), 1833, 12; Voelcker, Improv. Ind. Agri., 
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MARMELOS THE BAEL TREE 

History. 

Varieties. 
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ZEGLE MARMELOS, Corr.; Fl. Br. Ind., i., 516; Cooke, Fl. 
Pres. Bomb., i., 192; Duthie, Fl. Upper Gang. Plain, 143; Prain, Beng. 
Plants, i., 305; Rept. Cent. Indig. Drugs Comm., i., 137-40; the Bael 
Fruit ; Rurace#. 

A small tree found here and there both wild and cultivated throughout 
India and Burma. It is sacred with the Hindus, the leaves being specially 
suited for the worship of Siva (Jones, As. Res., 1790, ii., 349-50). It is all 
but universally known by its Sanskrit name bilva, a word which appears in some 
form, such as bel or bael, in most modern languages. The fruit is generally 
called sriphal. By the early European writers it was called Cydonia Bengalensis 
or Bengal Quince, and by others was confused with Crateva religiosa (which 
see, p. 429). Garcia de Orta, followed by his reviewer Clusius (Arom. Hist., in 
Hist. Exot. Pl., 1605, 233) early in the 16th century, called it Marmelos de 
Bengala, and he and other writers make special mention of the value of the 
fruit in the treatment of dysentery. Jacobus Bontius (Hist. Nat. et Med. Ind. 
Or., 1629, in Piso, Ind. Utri. re Nat. et Med., 1658, 98) terms the fruit Malwm 
cydonium. Rheede (Hort. Mal., 1686, iii, t. 37) calls it covalam, but 
Rumphius, who wrote in 1750, makes no mention of it. Turning now to the 
Arab authors: Serapion describes three drugs under the names bel, fel and sel, 
but does not sufficiently distinguish these one from the other. Avicenna treats 
fel and bel as synonymous, and tells us that it is a drug with virtues very similar 
to the “ Apples of Mandragora.” [C/. Paulus Agineta (Adams, transl.), iii., 448.] 
The Makhzan-el-Adwiya describes the fruit as cardiac, tonic and astringent. 
In ancient Sanskrit poems this tree is frequently alluded to, and by Hindu 
physicians it is much extolled. [C/. The Bower Manuscript (Hoernle, transl.), 
14, ete. ; Pharmacog. Ind., i., 277.] 

There are believed to be several varieties, distinguished by the size and 
shape of the leaflets when taken in conjunction with the size, shape and texture 
of the fruit. The main distinction may be said to be into the wild state, with 
small, hard, round, very astringent and unpalatable fruits having numerous 
seeds, and the cultivated conditions with large, often oblong fruits, having 
frequently a comparatively soft rind, a richly flavoufed and copious pulp with 
only few seeds. It has been observed that whilst in Northern, Western and 
Central India the wild fruits are very intoxicating and are often used as a fish 
poison, no such character attaches to the cultivated fruit. This curious ob- 
servation deserves further inquiry. From the Panjab comes the statement 
that a form known as kagzi has a conically shaped fruit, while the cultivated 
plant generally met with is known as bil, andfurther that the wild condition (with 
small round fruits) is distinguished as the béllan—a name given in other pro- 
vinces of India to Feronia, [Cf. Joret, Les Pl. dans L’ Antig., 1904, ii., 285.] 

The bael is usually grown from seed, but in Burma advantage has been taken 
of the fact that it frequently sends up shoots from the roots, to propagate the 
approved races by root cuttings. It is generally stated that in from 5 to 8 years 
the plants will begin to fruit, and that when about 25 to 30 years old, the trees 
may be regarded as in full bearing. When grown for medicinal purposes only, 
a small round fruited form, much like the wild plant, is preferred, and it is main- 
tained by the Burmans that the best results are secured when that plant is 
grown on dry, open, rich soil. 

Bael takes ten months to ripen, and it may be said to come into season usually 
during March and April. In some cases it can be had in December, January 
and February, but in such instances the fruit has most probably been forced. 
On the other hand, fresh fruit may be procured as late as June, having been 
simply left on the trees until required. 

A reddish-brown Gum is sparingly obtained from the stem. A gummy 
or mucous substance is secreted within the cells of the fruit, and thus 
around the seeds. This is universally used as a CemENT, and if carefully 
mixed with lime will be found a clean and useful article that will set 
rapidly and firmly. It is reported to be obtained more copiously from 
the wild than the cultivated fruits. In Northern and Central India it 
is in special demand for the construction of wells, since it sets firmly, 
takes a fine polish, and is not affected by water. The pure mucus is 

spoken of as a valuable VARNisH for pictures and as a gum or glue of 
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PROPERTIES AND USES 

special merit, where extra security and, at the same time, neatness are 
desired. It is reported to give brilliancy when added to water-colour 
paints. In Burma it is commonly mixed with paint as a dryer and to 
give a glossy surface. But perhaps the most remarkable use of this 
substance is that recorded in connection with the Madras Presidency. 
In Madura it would appear that the yogis (Hindu devotees) employ the 
pulp of the fruit as a kalpam or substitute for oil. For this purpose a 
ripe fruit is placed on the hearth until it bursts. The pulp is then re- 
moved from the shell, and a little water worked up with it until a glutinous 
material has been produced. After being purified, the pulp is rubbed 
over the body. A bath is then taken, when the pulp acts as a detergent 
and imparts a refreshing and cooling sensation. Of South Arcot it is 
stated that the mucous fluid only is used for the above purpose, and that 
it is rubbed on the hair in place of oil by the poorer classes or is employed 
as Soap in washing garments. The Dutch in Ceylon used formerly to 
prepare an Essentiat Orn (or aitar) from the rind, known as Marmelle 
Oil (Journ. Agri.-Hort. Soc. Ind. (Proc.), 1857, ix., 134). A PERFUME 
is also distilled from the flowers. 

The Mepicrnat properties of bael fruit are so well known that they 
need hardly be detailed. The fresh ripe fruit is eaten as an article of 
Foon by the poorer classes only, more especially the aboriginal hill tribes. 
By others it is mainly consumed as pickles or preserves or as a refreshing 
and mildly laxative drink or sherbet. Most writers say that the half- 
ripe fruit is extensively employed in India as an astringent, digestive and 
stomachic, and is prescribed in diarrhcea and dysentery, and often proves 
effectual in chronic cases when all other remedies have failed. For these 
purposes, however, according to some writers, the wild fruit is preferable 
to the cultivated. It is certainly much more astringent, contains a larger 
amount of the gummy substance already mentioned, but has an objection- 
able quantity of seeds and only a very small amount of pulp. On the other 
hand, Colonel J. Parker (Medical Storekeeper to Government, Bombay 
Command) writes (Rept. Cent. Indig. Drugs Comm., l.c. 138), “‘ Natives 
do not use the unripe fruits for medicinal purposes, but the pickle prepared 
therefrom is considered to be admissible in illness when other forms of 
pickle are said to be contra-indicated. The half-ripe fruit is adopted by 
the British Pharmacopoeia, but the rind only of the ripe fruit is used at 
this Dep6t in the manufacture of Extractum Belae Liquidum.” Moodeen 
Sheriff recommends for medicinal use a syrup made of the pulp of the 
ripe fruit, as more especially serviceable for chronic affections, and a 
powder of the pulp of the half-ripe fruit for acute diseases. He says of 
the last preparation that it is specially useful in altering the nature of 
dysenteric motions rather than in reducing their frequency. 

The sun-dried slices of bael (generally known as belgiri) may be seen 
in every drug shop of India. They are not supposed to be injured by 
time, if kept perfectly dry, but in Europe the same beneficial results have 
not been attained with this drug as in India, a circumstance explained 
by European physicians by the theory that the dry slices deteriorate 
when kept for. more than one season. Dymock. says, “‘ The best pre- 
paration of bael-fruit is a MarmMaLapE made from the full-grown but 
still tender fruit, cut in thin slices; it keeps well, which is not the case 
with the conserve made from the pulp of the ripe fruit that is usually 
met with in the shops.” . 
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THE BAEL TREE 

In addition to the fruit, the root-bark is viewed as medicinal and 
employed in the treatment of intermittent fevers. The former is one 
of the chief ingredients in the much-talked-of dasamula of Hindu medicine 
—a, preparation from ten roots. The leaves when fresh are made into a 
PouLtice and used in ophthalmia and maggot-infested wounds. The 
JUICE expressed from the leaves is bitter and pungent. Diluted with 
water it is highly spoken of as a remedy in catarrh, fever and biliousness. 
It may be preserved by being boiled in oil. The leaves are eaten in order 
to destroy the desire for food, and are so employed by sadhus. Bael fruit 
is employed in the treatment of scum in vinegar manufacture (see p. 1110). 

The TimseEr, yellowish-white, mottled, close-grained, hard, has no heart- 
wood, is not very durable and is readily attacked by insects. It weighs from 
40 to 50 lb. per cubic foot. When freshly cut it has an aromatic smell. Ac- 
cording to certain Hindus it is sacrilege to cut this tree down, but chiefly when 
cultivated and more especially when near temples. In the wild state, or when 
the tree has been neglected or has been killed, it may be felled and the timber 
utilised even for fuel or charcoal. It is used in the construction of sugar and 
oil mills, carts, agricultural implements, and, according to some writers, in the 
construction of idols, combs, and beads for certain rosaries. In the Institutes of 
Manu (ii., 45) the wood is given as an alternative with that of Butea frondosa, 
whence the Brahman sticks may be made. 

Although there must be a very large local TRADE in bael, nothing in the way 
of actual returns can be quoted. The dry fruits sell at about Rs. 1 per 100 and 
the green fruits at less than half that figure. The dry pulp (belgiri) can be 
purchased at about Rs. 20 per cwt. Although several firms, such as the Great 
Eastern Hotel Company, Ltd., in Calcutta, regularly manufacture the mar- 
malade, the article does not appear to be exported to any appreciable extent. 
In the London “ price-current,” quotations are given of dried and sliced fruit 
fetching from ld. to 4d. per lb. It is often observed, however, that the market 
is neglected and the demand very limited. 

The dried fruits, with pulp excavated, are largely employed as boxes in © 
which to store medicines, sacred ashes, etc. Small ones are beautifully carved, 
and made into Snurr-Bsoxres. A considerable trade is done all over India in 
these ornate boxes, but it is feared that the majority may in reality be 
made from the small hard fruits of Ferenia, rather than of gle. In tho 
snufi-boxes made at Peshawar there is a considerable export to Kabul and 
Lower India. Ganjam, far to the south, is famed for its charmingly carved 
snuff-boxes—these show the 10 incarnations of Vishnu. Charged with gun- 
powder, the small dry fruits are also employed as bombs in FrrEwork exhibitions. 
Very young fruits (about half an inch in diameter) are used as BEADs and are 
arranged alternately in necklaces with the seeds of Eleocarpus Ganitrus 
(the rudrak). These are specially worn by religious men of the Siva sect. The 
wood ground down on a stone to a paste, with a little water, is often employed 
alone or in combination with sandal-wood to give the white transverse caste 
markings on the forehead of the Sivites. 

[The following works may be consulted, in addition to those indicated above 
or mentioned in the Dictionary :—Buchanan-Hamilton, Stat. Acc. Dinaj., 1833, 
153; Journ. As. Soc., 1819, vii., 264; Ainslie, Mat. Ind., 1826, ii., 188; Taleef 
Sheeref (Playfair, transl.), 1833, 42, 54; Journ. Agri.-Hort. Soc. Ind. (Proc.), 
1857, 133; 1859, x., 157; 1863, xii., 348; 1865, xiii., pt. ii., 61; 1869 (n.s.), i., 
pt. ii., 58; 1872, iii., pt. ii, 14-26; Basu, Agri. Lohardaga, 1890, i., 130; 
Moodeen Sheriff, Mat. Med. Mad., 1891, 84-7; Bull. Dept. Agrt., 1896, Nos. 2, 8; 
Innes, Jungle Prod., 1898, 8; Banerjei, Agri. Cuttack, 1893, 191; Woodrow, 
Gard. in Ind., 1899, 217; etc., etc.] 

ZESCHYNOMENE ASPERA, Linn.; Roxb., Trans. Soc. Arts, 
1806, xxiv., 156; Fl. Br. Ind., ii., 152; Gamble, Man. Ind. Timbs., 
1902, 237; Prain, Beng. Plants, i., 418; Duthie, Fl. Upper Gang. Plain, 
1903, 271; Lecuminosa#. The shola (Hind.), sola (Beng.)—a word 
corrupted into solar by English writers and manufacturers; is also 
atunete, benda, pani (water)-kuhila, kagdia, kagdia-dhendor, etc. The 
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MANUFACTURES OF SOLA PITH 

rs species is often designated in Bengal and Assam, bhat (white or rice- 
ike)-sola or phul (flower or soft)-sola, in order to distinguish it from— 

#®. indica, Linn.; the kat or kath (hard)-sola, kuhila, kathia- 
dhendor, etc. The chirmilli or sirmilli is Sesbania and not A’schy- 
nomene—a plant often used as a substitute for sola. 

The former species is a floating bush, with sensitive leaves, found on land 
annually inundated or within the margins of tanks or lakes throughout Bengal 
and the greater part of Assam; is frequent in Burma and also present in South 
India. The latter, a taller more bushy plant and much less aquatic in habit, 
represents the genus in the other provinces, is found in Bengal, Assam and 

a only above water-level, or on land temporarily flooded. Neither species 
is systematically cultivated, but in November and December the upper portions 
of ®. aspera bearing pods are severed and thrown on the water and the 
seeds thus become self-sown. ‘The roots also are perennial. By February— 
March the pods are ripe and the pith-yielding shoots over-ripe; the stem then 
becomes dry, shrunk and discoloured, whilst a large cavern forms along the 
centre. The plant usually grows in from 2 to 4 or 6 feet of water, and when 
found living above water-level it appears to be unhealthy. It is often seen 
in the corners of rice-fields, but as a rule is viewed as a pernicious weed, and 
accordingly uprooted. 

Roxburgh would appear to have been the first person to draw attention 
to this plant and its economic uses. He recommended its adoption as a sub- 
stitute for cork in the manufacture of swimming-jackets and lifeboats. But 
it is curious that he makes no mention of its use in the construction of hats 
(sola-topis). In Bengal and Assam the workers in Prrn usually belong to the 
Malakar or Mali caste of Hindus, who as a rule acquire the hereditary and 
exclusive privilege of manufacturing garlands for ceremonial use in certain 
districts, The thicker portions of the stems only are cut into lengths of 2-3 feet. 
These are tied into bundles and stored until dry, when the brown bark is re- 
moved and the pith cut up as required. If intended for the manufacture of 
hats, caps, or frames of puggries, it is split into thin sheets. For this purpose 
the stem is held in front of the operator and with a long thin, sharp knife 
is stripped spirally, the knife being made to travel round and round 
within the thickness until the whole stem is reduced to a sheet not 
much thicker than note-paper. Hats, etc., are worked up on wooden or clay 
moulds, and, if honestly made, are built up layer upon layer of sola sheets 
pasted one on the top of the other. By dishonest makers a large proportion 
of paper is intermixed with the pith, thus adding greatly to the weight of 
the hat and lessening very materially its insulating power (to the rays of the sun) 
igh lies the superiority of the pith hats (sola-topis) over all others used in 
the East. 

In the Roorki district the pith from #®. indiea is very largely used for 
sola-topis with a surface-dressing of Bengal pith. Owing to its hardness, this 
form of pith cannot be split into the very thin sheets needed for flower manu- 
facture. If pith be required for this purpose, or for weaving into mats, the 
debarked stalks of a2. aspera are drawn between bamboos fastened upright 
in the ground at various distances apart, or are flattened by means of smooth 
stones. By either of these methods the pith is compressed, and will retain the 
form thus given it until moistened, when it again expands. To make a flower, 
the strips of sola are compressed in such @ manner that in transverse section 
they are more or less triangular in shape, and along the surface, corresponding 
to the base of the triangle, parallel lines are cut. The strips are then sliced 
transversely with a sharp knife into very thin pieces. The pointed ends of the 
triangles are inserted into slits made on another stick of sola, intended as the 
stalk of the flower. When the required parts have been thus inserted into 
their places a brush, moistened in green-coloured water, is made to touch the 
outer whorl of triangles. These instantly expand and become the sepals of 
the rose or other flower. A brush, moistened in pink or other coloured water, 
next touches the inner whorls, and these, obeying the ician’s wand, expand 
into petals, and are bent while still flaccid into the detired poaiiidns, The slits 
cut lengthwise along the compressed sticks of sola are now seen to open out 
into petaloid teeth. Stamens are formed of thin strips of pith, upon the ex- 
tremities of which, particles of sugar (from a coloured saccharine fluid) have 
been made to crystallise, thus forming glistening anthers. Floral buds are 
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SOLA AND SOLA SUBSTITUTES 

constructed of stained grains of rice fastened within green leaflets of sola. [C}. 
Ind, Art at Delhi, 1903, 169.] 

The three great centres of this art may be said to be Dacca and Man- 
dalay for small and large flowers respectively, and Tanjore for models ; 
but the ceremonial craft of the Malakars is practised all over India. The 
introduction of matches has practically rendered obsolete the domestic 
use of sola as a tinder with flint, but the pith is now made into covers 
for water-bottles, stoppers for medicine-bottles, and plugs to widen ear- 
ring holes in the ears. _—It is also employed as a lining for the tops of — 
palanquins and for seats and cushions, as also for the ornate Muhammadan 
tazias used at the Muharram. The cheaper pith of 4%. indica is usually 
employed for fishing-floats, fishing-baskets, rafts and swimming-belts, as 
it is supposed to be specially durable in water. Where procurable in 
abundance it is said to be especially useful in firing pottery, and the 
charcoal made from it is highly prized in the manufacture of gunpowder. 

The soft sola (#2. aspera) is used in surgery for insertion into the opening 
of a sinus or abscess since it rapidly absorbs moisture, expands, and thus widens 
the opening. A long article on the Chemistry of Sola by Hanncock and Dahl 
will be found in The Chemical News (July 12, 1895). The leaves of the sola 
plant are sometimes used as a Pot-HERB, and an Oru is extracted from the seeds. 
[Cf. also Hanausek, Micro. T'ech. Prod. (Winton and Barber, transl.), 1907, 253-5.] 

There is practically only a local demand for sola-pith, and in its un- 
.manufactured condition it is hardly ever exported. The best quality is 
obtainable in Bengal, and is carried thence all over India. To this day 
the centre of the TRADE may be said to be in Calcutta, where the manu- 
facture of sola-topis appears to have originated. No information is avail- 
able as to the trade in the harder pith of Av. indica, but it may be . 
recognised by the circumstance that the stem is curiously striated on 
the thin bark and has wart-like formations along the striations. A 
central pith is always present in the form of a hollow surrounded by 
a slightly hardened layer. In 4. aspera the bark is not striated ; 
the stem unless over-ripe is quite solid, very soft and of a pure white 
colour. [Cf. Acosta, Zract. de las Drogas, 1578, 241; Journ. Soc. Chem. 
Indust., 1903, xxii., 198; Der Tropenpflanzer, v., 598.] 

Sola Substitutes.—The following are the chief substitutes :— 
Aralia armata. Pentapetes pheenicea. 
Cassia mimosoides. Sesbania paludosa. 
Cephalanthus occidentalis. Sonneratia acida. 
Heptapleurum hypoleucum. Trevesia palmata. 
Mimosa pudica. 

AGATHIS LORANTHIFOLIA, Salish. ; Gamble, Man. Ind. 
Timbs., 703; Contrera. A lofty tree met with in Burma and the 
Malay Peninsula and islands. 

It is in Burma known as theet-men and is generally spoken of as the Amboyna- 
or White Pine. It affords a large quantity of transparent resin known as 
Damar, which is used like that of the New Zealand cowdie or kauri dammar 
(Agathis australis, Salisb.) inthe manufacture of VARNISH similar to Copal and for 
waxing and polishing fabrics. [C/. Roxb., Trans. Soc. Arts, 1805, xxiii., 412-3.] 

AGAVE, Linn., Gen. Pl. n., 431 (ed. vi.), 1767, 171; Thurston, 
Extract. of Fibre, in Bull. Dept. Land Rec. and Agri. Mad., 1903, No. 
30; Drummond and Prain, Notes on Agave and Furcrea, in Bull. Dept. 
Land Rec. and Agri. Beng., 1905, No. 8; reprinted in Agri. Ledg., 1906, 
No. 7; Fl. Br. Ind., vi., 277; AMARYLLIDER. 
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ALOE AND SISAL FIBRE 

- Drummond and Prain, the most recent authors on the Indian Agaves, 
review the various botanical opinions that have been advanced, give a 
complete history of the useful species, and also furnish a record of publi- 
cations so exhaustive as to render further treatment in this work almost 
undesirable. The citation of publications below is intended therefore to 
amplify the enumeration given by these authors in so far as works, mainly 
of practical and commercial interest, are concerned. 

Distribution.—The species of Agave are indigenous to tropical South 
America, Mexico and the Southern States of North America. By cultiva- 
tion (chiefly during the 16th to 18th centuries) the forms of industrial and 
horticultural interest have been distributed throughout the greater part of 
the warm temperate and tropical regions of the globe. Several have even 
become acclimatised (or have run wild) in South Europe, Africa, India, 
the West Indies and some portions of the American Continent where they 
are believed not to have been indigenous. While completely naturalised 
in the warmer tracts of India, one of the species has become equally at 
home on the hills up to an altitude of 6,000 feet, provided the soil be dry 
and rocky, and the atmosphere not too moist. They are best known 
under the following names—American Aloe, Century Plant, Carata, Pita, 
Sisal Hemp, White Rope Fibre, and the like. 

History.—One of the earliest detailed accounts of the economic properties 
of these plants was that given by Gomara (Hist. Gen. de las Indias, 1554, 334). 
Writing of the Spanish West Indies including Mexico, he speaks of a plant known 
to the Natives as metl or maguey (= tree of wonders) and to the Spaniards as 
cardon (the thistle). He gives a statement of its use for textile purposes, and 
explains the name /il-y-agulla as referring to the use of the spine as a needle 
and the fibre as thread. Fragosus (Hist. Med. Ind., 1600, 88) mentions the 
wine obtained from the plant (paclire—the pulque of later writers). Dodonzeus 
(Purgantium, 1574, 115) publishes a plate borrowed from Clusius who had it 
prepared from a plant seen by him near Valentia (Rar. Stirp. Hist. Hisp. 
Obs., 1576, 442). The same plate did duty in some form with later writers 
for the next two hundred years, though it usually appeared side by side with 
the plate of Camerarius (Hort. Med., 1588, 10-11, t. v.). In 1727 Trew 
published an excellent monograph on the subject with a careful drawing 
of the flower. As regards India the first authentic reference would appear 
to be that of Roxburgh (Obs. on Substitutes for Hemp and Flax, 1801). In 
The Journal of the Society of Arts (1804, xxii.) he speaks of Agave as wild and 
beautiful, and in his Hortus Bengalensis (1814, 25) he mentions three species, 
A. Cantala, A. lurida, and A. tuberosa, The first he tells us had been in- 
troduced into the Royal Botanic Gardens, Calcutta, before 1794 (from India, 
locality not stated), and further he affirms that it possessed a Sanskrit name— 
kantala ; the second he speaks of as a native of America; and the third he says 
had been procured from Kew but turned out to be the plant called ‘‘ Yucca 
Superba ” of the Calcutta Gardens—a plant which had been procured direct from 
America in 1799. Subsequently Roxburgh (Fl. Ind., ii., 167) was induced to think 
it wild. But neither the name kantala (nor any other) has been accepted 
by other writers as being Sanskrit. Roxburgh doubtless obtained it from 
Sir W. Jones (As. Res., iv., 230). It is possibly a gloss on katevala, Rheede’s 
name for the medicinal aloe. The names that exist are mostly descriptive 
or comparative and thus modern, for example, banskeora (=the bamboo 
Pandanus) or bara kanvar (= the large aloe). From Vasco da Gama (1498) down 
to Hedges (1683) none of the Indian travellers seem to mention agave. It is 
not referred to in the Memoirs of Baber nor the Administration of Akbar (the 
Ain-i-Akbari), though the pine-apple appears in the latter work. It is perhaps 
referred to by Hove in 1787, and twenty years later Buchanan-Hamilton speaks 
of its being much planted as a hedge. There is reason to believe that it was 
introduced into Northern India by Rohillas from the south on purpose to be 
employed as an impenetrable hedge around forts. The name ketki (usually re- 

stricted to Pandanus) is the most general name for agave in Central India. But 
it is significant that Rheede should say nothing of agave in his account of the 
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AGAVE 

Acclimatisation SISAL HEMP IN INDIA 

plants of the West Coast of India (1678), while Rumphius (Herb. Amb., 1750, v., 273, 
pl. 94) should describe and figure a plant which is certainly agave and possibly 
A. Cantala. It seems then to have been a very recent discovery, and it 
probably reached India from America by the trade-route, viz the East Indian 
Archipelago. 

Brief History of the Efforts to acclimatise Sisal Fibre in India——The several 
Governments of the West Indies (more especially of the Bahamas) have 
made strenuous efforts to participate in the sisal hemp trade, and the Blue 
Books that have appeared from time to time contain much of great value. 
It is perhaps safe to say of India that by far the most important contribution 
to the existing knowledge of cultivated agaves has been the direct outcome 
of the great personal interest taken by the former Director of the Royal 

Action of the Gardens, Kew, Sir William Thiselton-Dyer. Live plants of all the more highly 
Director of Kew. approved species and races of agave were procured and the more interesting of 

these distributed to the Colonies and India. Reports have at the same time 
been obtained from the indigenous habitats of the various species as also 
from the regions of most successful production, and these have from time to 
time been published in the Kew Bulletin. Still later the information thus 
collected has most considerately been brought together and republished in one 
volume (Bull., add. ser., 1898), thus forming a convenient book of reference 
that gives full particulars of the results attained within recent times. The 
Director of Kew, at the suggestion of Sir George King, and subsequently of 
the Revenue and Agricultural Department of the Government of India, procured 
and forwarded to India three consignments of live plants of sisal hemp. The 
first reached India on July 9, 1890, but the plants were found to be dead 
on arrival at the Royal Botanic Gardens, Sibpur, Calcutta. The second consign- 
ment of 1,000 plants came to hand on October 29, 1891, and it was then found 

Three that 643 were alive. The third consignment of 4,900 plants reached Sibpur on 
Government October 14, 1892, and of these 2,984 were alive. Prior to these consignments, 
Consignments. however, the Botanic Gardens, Saharanpur, had received by post in 1886, direct 

from Florida, a few live suckers. One of these had been successfully grown and 
Acclimatisation had yielded many young plants, of which a limited distribution was made. Re- 
in India. cently a report was called for as to the success attained with the 1892 consignment 

of plants. The preparation of that report was entrusted to Lt.-Col. D. Prain, 
Official Action, at that time Curator of ‘the Caleutta Herbarium. ‘The recipients of the plants 

issued from the Royal Botanic Gardens were invited to furnish information on 
eleven separate subjects of inquiry, such as the nature of soil on which the 
plants had been grown; distance planted apart; percentage of deaths; the 
date on which they afforded suckers; date at which the plants were cut; the 
length of fibre obtained ; the method adopted in preparation of fibre, etc., ete. 
It may be here explained that the Agri.-Horticultural Society of India 
having received a supply of plants from the Superintendent of the Royal 
Botanic Gardens, Calcutta, issued these to the members of that Society, 
and the answers furnished to the series of questions were published in 
the Journal (1898, xi., n.s., 864-8). The replies received by Prain were 
incorporated in his report. This was republished in The Agricultural Ledger 
(1900, No. 6), and may therefore be regarded as a most important practical 
contribution to our knowledge of the sisal hemp fibre in India. It willbe there 
found that Prain concludes a letter to the Hon. Secretary of the Agri.- 
Horticultural Society of Madras as follows: “‘I may add, for your informa- 
tion, that since preparing my Note I have learned that two private importations 
from Florida of Sisal Hemp plants, one in the Tirhut (indigo) area, and one in 
Assam (tea) area, have taken place, the parties concerned having said nothing 

Private about these importations, and all that [ am able to say regarding them is 
Consignments, that the efforts of the various Indian Governments, detailed in my note on Sisal 

plus those of your Society and of the Government of Madras are, when put 
together, insignificant as compared with either of those private ventures.” Of 
Dauracherre, in South Sylhet (the Assam instance doubtless in the above 
quotation), it is said that 10,000 plants were imported from Florida in 1894. 
In 1901 most of the original stock were poling and each yielding 2,000 to 3,000 
bulbils. Mr. J. Cameron in his address to the United Planters’ Association of 
South India in 1900 stated that the Mysore Government had imported over 4,000 
plants direct from Florida about seven years previous. These had taken kindly 

Bacont to the climate and now afforded material for an extensive propagation. 
Publications. Carrying the Indian records to more recent dates, two exceedingly important 
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have appeared: (1) A Note on Agave and Furcrea by Druramond and 
and (2) Sisal Hemp Culture by Mann and Hunter. former tackles 

in an able manner the much disputed botanical origin of the commercial plants 
and the latter gives useful details of an Indian plantation. Before dealing with 
—— issues it may be advantageous to exhibit in this place the botanical 

ons. 
and Varieties.—The necessity for a complete revision of the species 

of this genus, more especially the cultivated forms, has long been felt as 
urgent. Much has been done by systematic botanists for the wild forms 

in native habitats, but much still requires to be accomplished before 
we possess the accurate knowledge essential to industrial progress. Cultivators 
have not always gone to botanists to secure their original supplies, There have 
in consequence been carried here and there throughout the tropics a multiplicity 
of forms, some at least of which in their new homes seem to have made confusion 
confounded by modifying the colour, shape and spinosity of their leaves until 
they have greatly obscured their botanical characteristics. And these have also 
brought with them incorrect or even quasi-scientific names that have passed 
unchallenged for many years. Hence it is no matter for surprise that the Agave 
lurida of one high authority is not the Agave lurida of “ certain practical 
men.” The blame for this state of affairs cannot, however, be cast at the one or 
the other: errors and misconceptions are unavoidable in the early stages of most 
discoveries. ‘The necessity for a common basis of knowledge is now, however, 
the more urgently demanded. Drummond and Prain (l.c. Agri. Ledg., 1906, 
No. 7) have taken a most valuable step in the direction of the elimination of 
ambiguity. They have reduced the Indian cultivated and acclimatised forms 
to some ten species, and of these five or six are of industrial merit. It would 
be presumptuous for any one who has not specially studied this perplexing 
genus to venture on a critical review of the conclusions arrived at by these dis- 
ingui botanists. I shall accordingly content myself with an effort to 

transcribe into one place what appears to me of special value to practical men, 
and in so doing endeavour to focus my abstract alphabetically under the 
scientific names given in the Notes for the chief forms :— 

Agave americana, Linn, Sp. Pl., 1753, i, 323.—This plant (to which alone th 
that trivial name should be restricted) exists in India as an ornamental 
garden plant only. It is extremely constant in its characteristics, and except 
as horticultural sports (in which the leaves become parti-coloured) it has no 
authentic varieties. Although a fibre can be and has been extracted from its 
leaves, this plant is of no value as a textile and does not exist anywhere in 
India in such abundance as to be of importance. The cultivated stock pro- 
bably originated in the West Indies. [C/. Drummond and Prain, lc. 84-5, 
121-2, 126, 136, 151.] 

A. Cantala, foxb.; A. vivipara, Dalz. & Gibs. (non Linn.), Fl. Bomb. (suppl.), 
1861, 93.—This would appear (as indicated above) to have been the species 
that first reached India. It had taken such a firm hold of the country by 
1804 that Roxburgh, when led to suppose that it had a Sanskrit name, was 
induced to regard the plant as indigenous. It is common in hedges and one of 
the two species most widely spread and most plentiful in India. Frequent near 
Bombay, in the northern portions of Madras Presidency, in Central India, 
and in the Gangetic plain generally, as far north as the sub-mountain districts 
of the provinces of Agra and the Panjab, ascending the hills to close on 6,000 
feet, but is absent from the arid strip between Gwalior and Delhi. Fibre is 
extracted from its leaves in considerable quantity, but opinions on its quality 
are conflicting. Itis the chief source of the Bombay Aloe Fibre of commerce. 
[Cf. Drummond and Prain, /.c. 87-8, 100, 105, 133-4, 135, 138-9, ete. ] 

A. sp. (? A, elongata, Jacob.).—Drummond and Prain (l.c. 88, 101, 105, etc.) 
show that the plant here indicated cannot be identified as 4. mexicana, Lamk. 
Further they observe that it approaches A. sisalana and is intermediate 
between that and A. Cantata. It seems very close to the species cultivated at 
Kew as A. rigida, var. elongata. It has been met with in the Upper Gangetic 
plain, as for instance at Dehra Dun and the Panjab Siwaliks; it is somewhat 
extensively planted along railways in N.W. India, and is the most prevalent 
form in the arid tract from Gwalior to Delhi, being there, as it were, obtruded 
into the area of A. Cantata. The fibre has not been sufficiently investigated, 
but it seems good and would probably be found valuable. The plant has been 
grown on a marketable scale in the dry tract between the Chambal and the Jumna, 
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THE SPECIES OF AGAVE 

A sisalana, Perrine.—The True Sisal Hemp Plant of India, Australia, the 
Pacific Islands, ete. This was introduced on various occasions between 1885 
and 1892. It is cultivated in Burma, Cachar, Sylhet, Assam, Bengal, N.W. 
India (as far as Lahore), Central India, Bombay, the Deccan (Poona), Mysore 
and Madras (Bellary). Original stock, obtained from cultivation in Yucatan, 
conveyed in 1834 to Florida and other parts of America, thence to the West 
Indies and finally to India. There are forms with the leaves having the margins 
spinose and others naked, but these conditions may be found on the same plant, 
so that they are not varietal in value. The seedlings and bulbils of both forms 
are spinose. There is but one form of sisal in all India. Mr. Cameron fixes 
its introduction into Mysore in the year 1892. He mentions that the Lal 
Bagh of Bangalore had recently sold from its stock 45,000 plants.  [C/. 
Drummond and Prain, l.c. 83, 89-90, 96, 99, 103, 117, 135, 143-7; also Proc. 
Agri.-Hort. Soc. Mad., 1903, 44-6.] 

A. Vera Cruz, Miller, Dict. Gard, (ed. 8), 1768, No. 7.—Possibly this plant 
came originally from Mexico. It is naturalised throughout Southern Europe, 
in most of the Mediterranean Islands and in N.W. Africa, but has not been 
recorded from §.E. Europe or the Orient, etc. This would seem to be the 
A. americana of Clusius, and of most writers prior to the time when Linnzus 
restricted that name to the special ornamental garden plant. It has been 
called A. lurida by some writers (but is not A. lurida, Jacquin). Intro- 
duced into India from the Chelsea Physic Garden by Lord Auckland during 
1836, and looked on by Wallich as doubtfully distinct from 4. “turida.” 
Recorded as met with here and there practically all over India, but more 
especially in the Eastern Peninsula. Is spoken of as frequent in the Gangetic 
plains north to Cawnpore, used for hedging and luxuriates in Calcutta 
gardens, but rapidly disappears from all localities subject to occasional frosts, 
It stands a moist atmosphere more successfully than do most other species. 
and has become naturalised in Mysore. The fibre has not been separately 
reported on, so that its special properties, if any, are not at present known. [C/, 
Drummond and Prain, l.c. 80, 83, 86-7, 99, 106, 121, 126, 131, 140, etc.]/ The 
above may be given as a conspectus of the opinions held regarding this species. 
Compiling from an extensive correspondence and comprehensive series of 
practical (not botanical) opinions, it would appear highly probable that the fibre 
of this plant has given origin to the low valuations of the so-called Aloe Fibre of 
India. 

A. Wightii, Prain; A. vivipara, Wight, Ic. Pl. Ind. Or., vi., n. 2024; Baker, 
Gard. Chron., n.s, 1877, viii., 780 (non Linn.). The Bastardi Aloe.—This 
is a well-known naturalised form in Southern, Central, Northern and Western 
India. It is wrongly regarded by some as being 4. Cantala, Roxb, and is 
often spoken of as desi or “‘ Native’ owing to its being self-sown. It is easily 
recognised by its round, compact rosette of pale-coloured rather stiff leaves. It 
is widely spread in the drier tracts of India from Mysore to the Panjab. It 
extends to the extreme south and to the east of Bengal and Assam, but does 
not thrive in damp countries. The fibre has been reported as good but 
shorter than A. sisalana, and on that account is not so much in demand as 
formerly. [Cf/. Drummond and Prain, l.c. 91, 101-3, 123, 139, ete. ; Greengrass, 
Letter in Madras Mail, 1903.] 

A. ? longisepala, Tod.—This is species (H.) of Drummond and Prain (/.c. 90). 
It is naturalised at Saharanpur, met with near Calcutta, and also in Southern 
India and N.E. Burma, though nowhere on a large scale. It is distinguished 
in Saharanpur as rambans keora, and is understood to be most probably the 
plant that furnished the fibre favourably reported on so many years ago. It has 
an acrid juice. 

[Cf. Martius, Fl. Brazil, 1842-71, iii., pt. i, 183-6; Terracciano, Monog. 
delle Agave, 1885; Kew Bull. (numerous articles), 1887-92; Dodge, Rept. Sisal 
Hemp Cult., U.S. Dept. Agri., 1891, No. 3; also Leaf Fibre of U.S., 1893; 
Morris, Comm. Fibres, Cantor Lect. in Journ. Soc. Arts, 1895; Pinart et Bourgeois, 
L’ Aloe Amer., 1896; Dodge, Useful Fibre Pl. of World,1897, 41-53 ; Teat. Journ. 
Ind., April 1899; Pioneer, Sept. 1899 ; Rogers, Ind. Gard., Nov. 1900 ; Ind. Agri., 
Feb. 1901; Colon. Repts. (Bahamas), 1900, No. 327; Jumelle, Les Cult. Colon. 
(Indust.), 1901, 61-6; Capital, June 1902; Wiesner, Die Rohst. des Pflanzenr., 
1903, ii., 375-89 ; Dunstan, Imp. Inst., Tech. Repts., 1903, 58-9; Dewey, Prin. 
Comm. Pl. Fibres, in U.S. Yearbook, 1903, 395 ; Philippine Bureau Agri., 1904, 
No. 10.] 
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Synopsis of the Properties and Uses. 
The Fibre.—The leaves yield a fibre, the ALoz Fisre, Sisan Hemp 

or VEGETABLE SILK, which in common with most fibres of this class is 
often designated Pita. 

Medicine.—The large, moist, fleshy leaves are sometimes used as a 
ea The expressed juice of the leaves is administered by American 
octors as a resolvent and alterative, especially in syphilis (Ponder 

and Hooper, Mat. Med. Ind., 165). The roots are diuretic and anti- 
syphilitic, and are said to find their way to Europe mixed with Sarsaparilla. 

escott (Hist. Mexico) says that when properly cooked, the root affords 
a “ palatable and nutritious food.” 

ood and Fodder.—In its young green state the stem is regularly used 
as an article of Foon, as for example during the famine of North Arcot 
(Lisboa, Useful Pl. Bomb., 205). In The Agricultural Ledger (1893, No. 
3) Mr. J. O. Miller gives the results of the experiments made in the 
United Provinces to test the value of these plants as articles of food, and 
the conclusion may be said to have been unfavourable. The leaves are 
occasionally utilised as Fopprr, especially for ostriches. [Cf. Agri. 
Journ., Dept. Agri. Cape Colony, July 1896, 252, 386.] 

The Sap.—If the central bud be lopped off at the flowering season, 
the cut stem discharges freely a sour-sweet liquid which ferments rapidly 
and forms the Pulque beer of the Spaniards, or by distillation a kind of 
brandy known as Mescal. The putrid odour of the pulque is said to be 
due to the vats in which it is fermented being made of hides (Century 
Dict., 1899, vi., 484). The species specially cultivated for pulque is 
probably A. Salmiana, Otto, never A. americana, Linn. [Cf. Journ. 
@ Agri. Trop., 1901, 42; Drummond and Prain, /.c. 98; Bull. Un. Agri. 
Caled., 1903, ix., 11.] Sugar and vinegar may also be prepared from 
the sap. 

Industrial—The juice may be used as a Susstirure for Soap. 
Wall-plaster impregnated with the expressed juice is said to be proof 
against the ravages of white ants. (This same statement of the use in 
Cement has, it will be found, been made under Aloe, p. 59) A writer in 
The Madras Mail (Oct. 1901) says that the juice rubbed on the hands 
and feet protects them from injury by fire, hence the “ fire-walking ” 
of the Saniyasis. The flowering stem, dried and cut into slices, may 
be employed as a natural razor-strop or as a substitute for cork. The 
pulp after removal of the fibre is a valuable manure for the land on 
which the plant has been cultivated. It is rich in lime, magnesia and 
otash. 

k Fibre.—If possible, it would seem the most useful course to refer the 
observations that follow to two sections: (I.) THz Propucrion or 
THE ALOE Fisres and (II.) THe Propuction or Sisat Hemp. 
The former practically means the fibre from stock acclimatised in 
India many years ago, and the latter the fibre of more recently 
introduced plants. There are, however, only two or three localities in 
India where Agaves are systematically cultivated, and in these planta- 
tions, both old and new stock doubtless exist. But so much ambiguity 
and lisappointment have resulted from not separately recognising the 
merits of the old stock that it seems desirable to endeavour to separate the 
Indian fibre into the two groups indicated, viz. American Aloe Fibre (old 
stock) and Sisal Hemp (new stock), (pp. 39-43). 
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Aloe fibres THE ALOE FIBRE PLANT 

I. ALOE FIBRES. 

From the remarks made under the paragraph above on the botany of 
these plants it may be learned that the Indian fibres of this kind are 
derived from A. Cantala, A. Vera Cruz, A. ? elongata and A, 
? longisepala, The assumption that the varying qualities of the Indian 
fibre were exclusively due to diversity in climate, season, age of collection, 
and methods of separation, etc., has been completely upset by Drummond 

and Prain’s recent paper (already briefly reviewed). We now know that 
there are several distinct species and that the A. americana proper is 
the most inferior and least important of all. 

The necessity for a full knowledge of the plant being or proposed to 
be cultivated in any locality cannot be disputed. Prain (Ann. Rept. Roy. 
Bot. Gard., Cale., 1903-4) says :—“‘ The Sisal Agave does not thrive 
equally well or give equally remunerative results in all parts of India, 
and in certain districts species of Agave other than sisalana, already so 
completely naturalised as to appear indigenous, thrive so much better 
than Sisal and yield fibres commercially so little inferior to the best 
Sisal fibre that their systematic cultivation offers a hopeful field for 
investment.’ ‘“‘It seems that, while, as a rule, more or less well- 
defined areas have particular species well established, the prevailing 
species in one area often differs from that most plentiful in another 
area. Moreover, it is found, when attempts are made to utilise the 
fibre of these local Agaves, that somewhat diverse results are obtained : 
at times the fibre extracted is reported to be nearly up to the 
standard of Sisal, at other times it proves too weak to be worth ex- 
tracting. The explanation of these facts appears to be that other species 
of Agave share with 4. sisalana the peculiarity of adapting themselves 
readily to certain localities and thriving less vigorously in others. The 
original object of the introduction of all the species was to provide secon- 
dary lines of defence round stockades, forts and strong villages; in more 
settled times they have been chiefly used as hedges bordering highways 
and lines of railway. Vigour of growth therefore has been the only quality 
considered in selecting plants within any particular area; the nature of 
the fibre has not till recently attracted attention.” In selecting stock 
there would seem to be every likelihood that it may be possible to discover 
two plants with equally (or nearly equally) good fibres, the one of which 

Polling Season, Would poll in seven to twelve years, the other not till much later, say 
twenty-five years. There would be an obvious advantage in the latter, 
namely the greater number of years before the estate would have to be 
completely renewed. 

Report on Indian Technical Reports on Indian Samples of Fibre.—Two samples of 

eee. Indian so-called American Aloe Fibre (or what were believed at the time 
to have been such) were in 1893 examined and reported on by the 
Director of the Imperial Institute, London. These had been procured 
in 1891 by the Government of India from Saharanpur in the United 
Provinces, and by Thurston (Off. Reporter on Economic Products) from 
Coimbatore in the Madras Presidency. [Cf. Agri. Bull., Mad., 1894, No. 30.] 
Mr. Collyer of Messrs. Ide & Christie (the expert consulted) reported very 
favourably on both samples, and in consequence a series of questions 
were asked by the home authorities which were circulated to persons 
known to be interested in Agave fibre. The late Mr. Gollan, among others, 
replied to the questions and thereby afforded more direct and personal 
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knowledge regarding the Saharanpur sample and the cultivation of the 
plant, than will be found in the other Indian reports which have as yet 
appeared. [C/. Agri. Ledg., 1894, No. 18.] Some doubt, however, may be 
admitted to overshadow most of the published statements regarding 
the so-called Agave americana of India from the exact species experi- 
mented with not having been accurately determined. But Mr. Gollan, 
who actually supplied the Saharanpur sample (along with his letter of Feb- 
ruary 3, 1891), wrote in reply to a special reference on this point, that 
at the time in question he furnished two consignments, one of the so-called 
A. americana (much of which very possibly should now be called 

AGAVE 
Cultivation 

Possible Errors. 

Source of 
Saharanpur A. ?longisepala), the other of A. vivipara (or rather A. Wightii) Fipre 

fibre, but none of A. sisalana, for the very good reason that 
no plants of the last-named species had reached Saharanpur until 
fully a year later, and no fibre from the Sisal plants had been cut until 
four years later. [Cf. Agri. Ledg., 1900, No. 6, 63.] The point is of 
importance chiefly in support of the contention that certain forms of 
Indian-grown Aloe fibre are little if at all inferior to the true Sisal of Com- 
merce. The fibre that Mr. Collyer viewed with so much favour was thus 
procured from two of the long-acclimatised plants prevalent in North 
India. Subsequently Mr. Gollan furnished samples of Sisal fibre grown 
at Saharanpur, and these were also sent to the Imperial Institute for 
opinion and valuation. [Cf. Agri. Ledg., 1896, No. 34; Imp. Inst. 
Tech. Repts., 1903, 81-5.] 

A sample of Agave fibre from Gwalior (possibly the plant indicated 
above as A. ? elongata) has been highly commended (Imp. Inst., l.c. 
84), and a sample from South Sylhet, said to have been that of 
A. sisalana, is in the same publication reported on most favourably. 
Coventry gives a brief account of the Agaves in the Panj4b. [Cf. Agri. 
Journ. Ind., 1906, i., pt. 3, 265.] 

CULTIVATION.—Indian-grown fibre has, however, been more fre- 
quently condemned than approved, but as already indicated this may 
have proceeded from the fibre of a worthless form having been supplied. 
It is true also that the condemnation may have arisen through the 
ignorance of the planters as to the best seasons and methods of prepara- 
tion. It follows accordingly that the abundance of a species of Agave in 
a particular locality is no proof of commercial possibilities. The experts 
have, however, usually reported that the inferiority of many of the 
samples examined may have been due to either of two causes: (1) The 
leaves having been too old, thus causing the fibre to become hard, coarse 
and brittle; (2) The very defective method of cleaning that seems in- 
variably practised by the Natives of India. The leaves while resting 
on a flat stone are crudely scraped by a knife and violently beaten every 
now and again in order to shake off adhering particles of cellular tissue. 
As a not unnatural result the fibres are broken, torn and cut short. But 
what is even still worse, before being scraped the leaves have often been 
retted for weeks, or the fibre after being separated has been soaked in 
water for days. Asa result fermentation has been set up and the fibre 
discoloured, deprived of its natural polish and rendered harsh. The 
leaves as they near maturity, but not later, should be simply scraped 
by hand or by machine, then sun-dried and baled. Retting is not 
necessary and is distinctly injurious, but washing in a stream of water 
during the process of scraping is often recommended as advantageous. 
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THE ALOE FIBRE PLANT 

In Bengal.—The late Mr. N. G. Mukerji (Handbook Ind. Agri., 
1901, 325-8) furnishes an abstract of the currently accepted views on 
Agave cultivation in Bengal. In the Dictionary will also be found 
a detailed report on the cultivation of this plant by Col. R. Cobb 
(at that time Superintendent of the Hazaribagh Jail), and since recent 
information regarding Bengal does not materially alter the conclusions 
there advanced, the original article should be consulted. 

It may in fact be said that the chief exception recent investigation would- 
suggest to Col. Cobb’s report, concerns the season when the fibre reaches ma- 
turity. Most writers affirm that when the pole has arisen from the middle of 
the rosette of leaves, the fibre is practically useless. It becomes too hard and 
brittle forsmanufacturing purposes. The fibre which has fetched the best prices 
would appear to have been obtained from fully grown leaves, but from plants 
that have shown no signs of producing the “ candelabra-like ” inflorescence. 
The plant grown at Hazaribagh seems to have been mainly A. Cantata, but 
the inferior samples of Bengal fibre have evidently been chiefly procured from 
A. Vera Cruz (the A. terida of some writers). 5 

In Bombay.—The Bombay Aloe Fibre has recently attained an 
assured position in commerce and is being pushed with much success. 
It is chiefly obtained from A. Cantala, and apparently to some 
extent also from A. Wightii and more recently from A. sisalang 
and Furcrea gigantea. 

On the heavy clay soils of Bengal and Assam, as also some portions 
of the Central Provinces and of Madras, A. Vera Cruz might be 
regarded as a fairly abundant species, but on sandy loams and stony 
laterite soils of some parts of Bengal, the United Provinces, Sind, Raj- 
putana, Central India and Bombay, 4. Cantala becomes the most char- 
acteristic form, and is indeed met with in a state of more or less complete 
acclimatisation. [C/. Madras Mail, Oct. 1904.] In the Panjab its place is 
taken by A. Wightii, of which Stewart makes the very observation 
regarding its prevalence in that province which Roxburgh made of 
A, Cantata in Bengal, viz. that it might be regarded as indigenous. 

One of the earliest descriptions of this fibre, as far as India is concerned, will 
be found in the Journal of the Agri-Horticultural Society of India for 1854 
(viii., 148 e¢ seg.) where Mr. A. R. C. Hamilton, then Resident at Indore, 
furnished a sample which was examined by Capt. A. Thomson at his rope-factory 
at Calcutta and found equal to the best Russian hemp. Capt. Thomson adds 
that a considerable quantity of a fibre exactly similar had lately been imported 
from the Malabar Coast and that he had had some made into rope which very 
much resembled Manila rope. Mr. Blackburn forwarded from Agra about the 
same time samples of fibre and rope made from ‘the Common Aloe,” and Dr. 
Falconer identified the plant from which these had been prepared as A. Cantata 
—a plant with which he had been familiar as common at Saharanpur. 

In 1889 the Bombay Government forwarded to the Secretary of State for 
India a report that had been drawn up by the Director of Land Records and 
Agriculture on “ the aloe fibre shipped under the name of ‘ hemp’ from Bombay.” 
This fibre, it is there stated, comes chiefly from the Bombay Karnaték and the 
Central Provinces. ‘‘ The plant grows wild but nowhere in abundance, nor is 
it anywhere cultivated specially for extracting fibre.” ‘‘ In the Bombay Karnatak 
it is the chief hedge plant along railway lines. For fencing it is planted one to 
three feet apart according to the quality of the soil.””. The Director then describes 
the crude method adopted to separate the fibre, namely by burying the leaves 
in running water or amongst the sand near streams where water percolates. 
When sufficiently decomposed the leaves are taken out and washed clean of the 
pulp by beating. 

Sir D. Morris, at that time Assistant Director of Kew, identified the 
specimens of plants that accompanied the Bombay report as confirming the 
fact that the “* Bombay aloe fibre” was prepared from the leaves of 4. vivipara. 
It would now seem that it was A. vivipara, Dalz. & Gibs. (non Linn), %.e. A. 
Cantata, Roxb., according to Drummond and Prain. Sir Daniel, after suggesting 
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that the quality of the fibre tighs be pogrores by cultivation and that it was 
possible A. sisatana might be introduced on a large scale on the waste lands 
of Bombay, added, ‘ The value of the machine-cleaned fibre ranges, according 
to length, from £25 to £30 per ton. The ordinary Bombay aloe fibre, cleaned 
by hand, is worth only from £5 to £12 per ton, These figures fully bear out the 
opinion offered in my letter of February 21, 1887, that the Bombay aloe fibre 
ind was capable of being greatly improved.” The subsequent history will 
be found in the Kew Bulletin. (add. ser., ii., 1898, 194-200). 

Plantations of Bombay.—The Englishman (June 10, 1899) gave a long 
and most instructive description of Dr. E. Suter’s endeavours to establish 
successfully the plantation owned by the Fibre Company of Powai. Another 
equally admirable account of the Powai plantation and factory will be 
found in The Textile Journal (Jan. 1901). We learn that Dr. Suter 
has obtained a 30 years’ lease of 3,000 acres of land, on a rent of Rs. 14 
an acre, and that he is in treaty for a further tract of land of some 20,000 
acres. He employs about 500 workmen for the greater part of the 
year. The plantation consists mainly of 4. Cantala, but he has put 
out a large number of A. Wightii, also of A. sisalana and 
Furerea gigantea, 

There are apparently two operations pursued in separating the fibre 
at his factory, during each of which a liberal supply of water is utilised. 
The sharp, thin extremity of each leaf is first dealt with, and when the fibre 
has been freed from the pulp, etc., it is washed before the lower half of the 
leaf is treated. The fibre of the apex of one leaf (or of several leaves 
treated at one and the same time) are then twisted round a small brass 
handle, by which means the operator is enabled to submit the lower and 
thicker ends of the leaves to be scraped without any risk of injury to 
himself. The fibre having been washed in the plentiful supply of water 
procured by the factory from the Powai lake, is then sun-dried. By the 
next process it is scutched or combed and thus turned into beautiful white 
threads which are assorted according to length into two qualities. Finally 
it is baled and is thus ready for the market. The men employed in the 
factory are dressed in woollen garments and gloves (supplied by the 
owners) in order to protect them against the acrid juice that would other- 
wise cause painful blisters on the skin. But Suter has also patented and 
is daily using a semi-automatic machine of which full particulars and 
photographic illustrations will be found in Mann and Hunter’s pamphlet 
on Sisal-Hemp Culture in India, published by the Indian Tea Association, 
1904 (22, pl. vi.). The fibre from Dr. Suter’s plantation is said to 
fetch £36 a ton. 

iH. SISAL HEMP. 

It was customary until quite recently to read of the Sisal hemp being 
botanically a form of the species known as A. rigida, Miller, and 
of there being two industrial forms of the species, viz. (1) var. longifolia, 
the Henequen Hemp of Yucatan, the Sacqui or Sacci (a name denoting 
light colour); this has the leaves spinose on the margin; (2) 
var, sisalana, the Sisal and Bahma Hemp, the Yashqui or 
Yaxqui (dark green) ; this has the margins of the leaves almost destitute 
of spines, but the apex ends in a conspicuous black spine. Mann and 
Hunter tell us that plants of the former introduced direct from Yucatan 
have not been very luxuriant in Sylhet, while the latter succeeds splendidly 
(l.c. 5). Drummond and Prain (/.c. 135) are of opinion that “there is one 
Sisal Hemp in this country and one only,” and they add, ‘“ Leaves with 
and without prickles may be found on the same individual.’’ That plant, 
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THE SISAL HEMP PLANT 

they are further of opinion, is 4. sisalana, Perrine, a good species 
and not a form of A. rigida, Miller. 

Mann and Hunter have dealt so fully and satisfactorily with its culti- 
vation as an associated crop with tea that it seems almost undesirable to 
attempt to set forth as a separate chapter their main conclusions. Persons 
interested in the subject of Sisal cultivation in India should most certainly 
procure the pamphlet mentioned. But as experience gained by others 
differs slightly from that in Sylhet, it may be useful to give a combined - 
review of the practical results hitherto attained in India as a whole. 

CULTIVATION.—In Sylthet.—It would seem fairly certain that 4. 
sisalana is an even more tropical form than most of the Agaves and will 
not live if liable to seasons of frost. It may be propagated (1) by seed, 
(2) by suckers from the base of the stem, or (3) by “pole plants or 
bulbils.” The last mentioned are produced from the flowering spike or 
“‘ pole,” and are buds formed within the bracts of the individual flower 
stalks. Suckers are preferred in America, and “pole plants” are largely 
used (if not preferred) in the Bahamas. From 1,500 to 4,000 are formed 
on each pole, and they do not fall to the ground until they are six inches 
or more in length. They root at once, and if left alone form a grass-like 
vegetation around the perishing parent-plant. Seeds are not so often 
resorted to, owing to the great delay. Morris seems to doubt the 
advisability of propagation from bulbils, and Mann and Hunter only 
recommend that course until such time as a continuous supply of suckers 
has been established on the estate. [C/. Sly, Agave Fibre in Assam, 
in Agri. Journ. Ind., 1906, i., pt. ii., 247-9.) 

Nursery and Plantation—The young plants, whichever way obtained, 
are first raised in a nursery until they attain a height of about 15 to 20 
inches —Mann and Hunter say 8 to 12 inches. Shade-trees in the nursery 
are injurious. According to the most generally approved plan in America 
the young plants are transplanted into the estate, in rows 12 feet apart, 
the individual plants being from 6 to 8 feet apart in the rows. This will 
give about 650 plants to the acre, but in some estates they are planted 
much closer, viz. 9 to 10x 4 to 6 feet, thus giving about 1,000 plants or 
more to the acre. The danger of close planting lies in the fact that during 
wind storms, the leaves may stab each other and thus injure the subsequent 
growth of the leaf and discolour the fibre. Fermentation, set up within 
the growing leaf or in the leaves after separation from the plant, will ruin 
the fibre by staining it a red colour. A writer in Capital (March 1901) 
would seem to think that the Dauracherra Estate in South Sylhet has 
‘‘ made no provision for a permanent crop. The plants have been planted 
8 feet between in the row and 10 feet between the rows. These distances 
have always been recommended hitherto. When the plants got to be 
about four years old a young sucker ought to have been planted in between, 
so that when a plant poles and dies, which they almost invariably do within 
ten years of planting, the plant placed between would be ready to take the 
other’s place and keep the constant supply of fibre going. But after 
seeing the Dauracherra plantation the writer is convinced that 8 feet 
by 10 feet is far too wide apart and would say 4 feet by 6 feet an ample 
distance.”” Mann and Hunter think that 5 feet between the plants and 
9 to 10 feet: between the rows are suitable distances for geheral use. Thus 
it may be said that overcrowding is condemned in most parts of the world 

Planting Season. where sisal planting prevails. The best time for planting is from February 
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to June, and it is essential that the plants be pitted (not dibbled in) and 
that they should not be buried in the ground above the base of the leaves. 
They lay great stress on the latter condition ; earth within the leaves, they 
say, causes them to rot. During the first two years the plantation re- 
quires to be hoed to such extent as found necessary to keep weeds in check. 

Diseases and Pests.—Protection from cows, deer, etc., is necessary, 
since if the central bud be injured the plant dies. By the third and fourth 
years the plants are able to defend themselves. I am informed by Mr. 
G. Massee that at least one fungus is known to kill the leaves, namely, 
Coniothyriwm concentricum, Sacc., and that this may often appear as 
discoloured patches without fructification. It would seem probable that 
“the discoloured spots on some of the older leaves of even very young 
plants ” alluded to by Mann and Hunter are due to the fungus named. 
[Butler, Sisal Hemp Disease, in Agri. Journ. Ind., 1906, i., pt. ii., 261.] 

Cropping Season.—Much depends on the size, age and vigour of the 
young plants when transplanted, but they attain as a rule the condition 
of being able to afford a first crop of leaves in the third year, and come into 
full bearing in the fourth or, it may be, only in the fifth year. Leaves as a 
rule are ripe when they extend at right angles to the stem. Mann and 
Hunter say that half a right angle to the stem will suffice but none before 
that should be cut. The plants continue to give an annual supply of 
leaves till about the twelfth year, when they show signs of forming the 
inflorescence or “ pole.” Having given their crop of seed or “‘ pole bulbils ” 
the parent plants die and should then be uprooted. If the outer large 
leaves be not systematically removed year by year the plants will 
attain maturity at a much earlier date, say about the sixth year. Ex- 
perience so far would seem to support belief that the plant will pole 
slightly earlier in Sylhet than in Yucatan. Mr. Woodrow reports 
that the sisal planted in Poona in 1892 began in 1898 to show 
signs of producing flowering-stems. On the other hand, it is recorded 
that under certain circumstances the plants may continue to yield 
for 15, 20 or even 25 years before the “pole” forms. In the Kew 
Bulletin (1898, add. ser., ii., 178) will be found a most interesting 
correspondence on the methods that might be adopted to retard polling. 
Sir D. Morris recommends the systematic removal of all suckers not 
required. It transpired (in the correspondence referred to) that the 
Bahamas hemp plant flowers earlier than the Yucatan hemp, a distinctly 
unfavourable circumstance if it be the case. As soon as the “pole” appears 
it has to be cut out, the remaining leaves harvested and the old plant re- 
moved. But it is customary long before this takes place to plant a 
seedling or sucker close by or within the interspace, so as to have 
a fresh plant nearing the bearing stage before the period of removal 
of the exhausted one has been reached. In Sylhet it has been 
found that the best time for cutting leaves is from October to June. 

is is mainly on account of the necessity for drying the fibre. 
The leaves are moreover less heavy at that season, an obvious 
advantage seeing that they have to be carried to the factory. This 
arrrangement fits in admirably with the associated tea industry, which 
calls for most labour from June to October. In laying out an estate Mann 
and Hunter say that owing to the enormous weight of the leaves the factory 
should be central and have good roads in every direction. On a small 
estate pack bullocks, and on a large one alight railway may be used. 
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THE SISAL HEMP PLANT 

In South India and Mysore.—It seems that an effort is being 
made to organise an Agave or Sisal fibre industry of South India. 
We read of the South Indian Fibre Company having taken this matter 
up energetically. Particulars of actual plantations, however, are not 
available, though Mr. Tytler seems to have made a start in Anantapur 
district. [Cf. Madras Mail, Dec. 1901; Ind. Planters’ Gaz., Feb. 1902.] 
Travancore is also mentioned as a locality where the plant is being culti- 
vated. Reference has been made to the large importation of sisal plants 
by the Mysore Government. Mr. J. Cameron and others (recent Proc. 
Agri.-Hort. Soc. Mad.) describe the progress accomplished. Mr. Cameron 
seems moreover confident that in Mysore there are many tracts of com- 
paratively useless jungle that possess the requisite soil for Sisal cultivation. 
He also tells us of having sold sufficient young plants to cover the cost 
of importation of the original stock. The experience gained he sum- 
marises thus :— 

1. Land of a gravelly soil and stony nature is most suitable. 
2. When it is planted, cultivation practically ceases for a period of 

four years or until the matured leaves are ready for cutting. 
3. On suitable land, failure of crop has never been heard of. 
4, The profit of a cropped acre is estimated at £4 to £5 per annum— 

that is, 60 to 70 rupees. 
On this subject Mann and Hunter observe that the Sisal does not 

require a rich soil. It must have a soil well drained, moderately light 
and not too rich since that leads to luxuriance but loss of fibre, nor too 

poor since the fibre will then become short. The presence of lime in the 
soil is advantageous. In a word, much of that culturable land in tea 
districts which is not suited for tea will do well enough for Sisal. But 
it would appear these authors may have been led into the expression of a 
too emphatic opinion as to Sisal being not only the best but the only 
species suited to the tea districts (Mann and Hunter, l.c.4, 9). It seems 
highly probable that the liability to frost, to which not a few tea districts 
are subject, might preclude the cultivation of Sisal and point to 4. Can- 
tala, for example, as preferable. Of course where it is found possible to 
grow A. sisalana that would be the best species, but there seems no 
doubt that for the whole of the tea districts, and still more so for the 
whole of India, one and the same species is not universally suited. [Cyf. 
Ann. Rept., Bot. Gard. Sibpur, 1903-4.] 

In Tirhut and Bombay.—Although a good deal has been written 
in a general way regarding the Tirhut and Bihar ventures, little 
definite knowledge is available such as to justify the formation of 
opinions regarding either the methods pursued or the success obtained. 
It is known that large shipments of plants have been secured, and it is 
understood that they have taken kindly to the climate and soil of 
Bihar. Frequent mention has also been made of Mr. Woodrow’s 
experiments and results and of his endeavours to establish planta- 
tions at Nasik and Nandgaon. In the prospectus of the Bombay Sisal 
Hemp Co., Ltd. (issued in April 1899), Mr. Woodrow says, “‘I intro- 
duced a few sisal hemp plants seven years ago; they have grown 
remarkably well and have given 10,000 young plants.” Further on he 
adds, “‘ One million aloe fibre plants are at hand, enough for 500 acres, 
and about 10 millions are procurable this year.” In the same way it 
is known that Dr. E. Suter is growing Sisal at Powai, near Bombay. 
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But as already shown, the plant cultivated on that estate is chiefly 
A, Cantala. 

While these brief references denote what might be called the more 
important centres of the new Indian Sisal hemp enterprise, particulars of 
small experimental plots are to hand from every province of India and 
Burma. The reader should consult Prain’s Report for additional par- 

ticulars (Agri, Ledg., 1900, No. 6). 
Yield of Fibre. —Of Yucatan it is said that from 1,000 to 1,500 lb. per acre of 

: fibre are obtained and that 50 to 70 lb. are derived from 1,000 leaves 
of <p This would come to an average of about 30 leaves yielded by 

plant, in order to give the amount of clean fibre stated; but most reports 
the uce at a much lower , namely from 10 to 20 leaves a year 

or each t. We read that in Lucknow, grown on a poor soil, the plants are 
said to have had 30 leaves; 50 in Saharanpur, Cachar, Tirhut; 60-70 in Port 
Blair; 72 in Assam; and 80 in Poona. oubtless these numbers have refer- 
ence to the total leaves on each plant, not to the number of mature leaves annu- 
ally available for fibre extraction. 

Harvest and \Fibre Extraction.—The leaves are cut off from the stem from 
below upwards by means of a heavy-bladed long knife, and the spine on the apex 
is also severed by a blow of the same before the leaves are thrown on the ground. 
In America and the West Indies the operators are paid as a rule by contract, 
but a day’s labour would be regarded as from 2,000 to 2,500 leaves. According 
to Indian experience the leaves are approximately 4 feet 6 inches long and 
5 inches wide with a weight of 2 1b. Some are recorded as only 2 feet long by 
3 inches and weight 5 ounces ; others 6 feet 6 inches long by 5 inches wide and 
2} Ib. in weight. The Sylhet experience would be about the mean of the figures 
given. ‘‘ True Sisal hemp, grown on suitable and not too rich land, should yield 
for instance, 3 per cent. of fibre (and often much more) on the weight of leaf : 
careful tests of the large blue Aloe in India have given 2} per cent. only of fibre. 
Furcrea gigantea (Mauritius hemp) gives a still less yield on the weight of 
leaf, the amount being in Sylhet from 1? to 2 per cent., but in this case the differ- 
ence is more than counterbalanced by the larger weight of leaf obtained per 
acre.” 

Machinery.—The most generally used fibre-cleaning machine in Yucatan 
is called the “‘ Raspador,” although others are employed, such as the “ Solis,” 
“ Preito,” ‘‘ Torruella ” [ef. photograph in Mann and Hunter, l.c. 24, pl. vii.] 
and “ Villamore.” The “ Raspador ’’ [c/. Mann and Hunter, l.c. 21, fig. 2] con- 
sists of a drum with brass knives fastened across the face. It is so ed as to 
revolve about 110 times a minute. The leaf is held by a clamp and crushed as 
it moves forward, while the pulp is scraped off by the knives as they dash across 
it. When little more than one-half the leaf has been reduced to pulp it is with- 
drawn and reverses so that the other half may be similarly cleaned. The fibre 
is then dried in the sun and baled for export. Though crude in construction the 
“Raspador ” has the advantages of cheapness and simplicity. It is typical 
of most of the modern machines that have been brought out, each with special 
claims to superiority over the others. With Furerea gigantea the ‘“ Gratte” 
machine is in a position of supreme favour. But in addition to the machines 
already mentioned, the following may be said to have been specially designed 
to deal with the aloe fibres :—the ‘ Death,” the “‘ Barraclough,” the “ Van 
Buren,” the “‘T. Abee Smith,” and the “‘ Weicher” machines. Then there is 
the “Silburn” machine of which so much has been said in the Indian Press 
recently, and lastly the ‘‘ Suter” machine, which makes 500 revolutions a minute. 
_ Properties and Uses of Sisal and Aloe Fibres.—I have not thought 
it necessary or desirable to devote space to the discussion of these 
subjects. Briefly the fibres are used for ropes and cordage; for 
carpets, mats and matting; for brush-making ; and the waste for paper- 
making. To a limited extent the shorter and finer fibres are carded, 
spun and woven. [Cf. Royle, Fibrous Pl., 1855, 41-50; Agri. Ledg., 
1896, No. 34; Dodge, Useful Fibre Pl. of the World, 1897 ; Stuhlmann, 
in Der Pflanzer, 1907, Nos. 15, 16, 229-43 ; Hanausek, Micro, Tech. Prod. 
(Winton and Barber, transl.), 1907, 96-8.] 
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THE SISAL HEMP PLANT 

TRADE IN HEMP.—Mann and Hunter give interesting particulars 
regarding the prospects of a Sisal Fibre Industry: the capital required, 
the world’s markets for the fibre, prices ruling, etc., etc.; their 
work should be consulted for such particulars. One of the earliest 
records of this fibre refers to the imports into England from Yucatan from 
1750 to 1780. Although high expectations were then raised, the fibre 
did not assume a position of importance until fully a century later, when 
the first plantation of some 50 acres was laid out. The exports from 
Yucatan were 243,968 bales in 1889 and 418,972 bales in 1898. It is said 
that in the latter year there were 1,200 plantations in Yucatan alone. 
It seems probable that in the Bahamas there are over 20,000 acres under 
the crop. According to Sir W. Robinson (lecture in March 1900 before 
the Royal Colonial Institute of London), so long as the fibre fetches even 
£20 to £25 a ton the prospects would be distinctly favourable for the 
investor in the West Indies. Were it not necessary to provide for heavy 
charges in supervision, for rent of land (as a rule too valuable for the 
crop), for freight charges in many instances over long distances to the 
seaboard, the cheap labour of India might be a factor of no small im- 
portance. But it cannot be denied that there are large tracts of India 
highly suited for this plant which are at present practically waste. As 
an auxiliary crop with tea and when grown on land near the seaboard, 
it is very probable that success would be attained. But the industrial 
developments possible for this fibre seem to be comparatively limited. 
Moreover, indications are not wanting that the increasing production is 
at a higher rate than the expansion of the demand. But that a limited 
Indian cultivation might be successful seems fully demonstrated by the 
results already attained. It may be of interest to add that the first 
public sales of Sylhet Sisal fibre show that it fetched £36 10s. per ton in 
London or approximately the same price as realised for the Bombay Aloe 
fibre, so that the difference in species grown does not appear materially 
to have affected the value of the fibre produced. [Cf. Ind. Plant. and 
Gard., Feb. 21, 1901.] 

To what extent production is meeting the existing Indian demand 
cannot at present be discovered, but there would seem to be no doubt that 
steadily the Indian supply will improve, and the most recent information 
goes to show that most encouraging results have been attained in Assam 
(Sylhet). It is known that there is a regular import trade in “ white 
fibre” to be used by the rope-makers in place of or in mixture with the 
more expensive Manila Hemp. Certain qualities of sisal or other aloe 
fibres are also used by the brush-makers. For brushes the larger, thicker, 
more elastic and more highly polished fibres are required, since these ap- 
proximate most nearly to pig’s-bristle. In the Calcutta market a specially 
selected fibre for the brush-making trade is reported to be sold under the 
name of rejw and to be imported from England. But here it may be 
added that the Iztle or Tampico fibre (Agave heteracantha) isa Mexican 
fibre which might be said to be specially produced for the brush-maker. 
How far this may be the reju fibre of India cannot at present be ascertained. 
Nor can definite returns of the Indian trade in sisal fibre be given, since 
both the import and export traffic is recorded under the collective heading 
of “Hemp.” Out of the total imports of “Raw Hemp” from foreign 
countries received by India in 1906-7 (viz. 22,513 cwt., valued at 
Rs. 6,94,623), China supplied 14,815 cwt., the Philippines 4,891 cwt., the 
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United States 1,635 cwt., New Zealand 758 ewt., and the United King- 
dom 209 cwt. The nature of the fibres classified as “Hemp” in these 
returns can be judged of only by the countries from whence derived. 
Thus the Philippine Hemp may in all probability have been Manila Hemp: 
the supply from that country was renewed in 1899-1900. Perhaps the 
most striking feature of these imports of hemp is the decline in the supply 
from the Straits, which in 1896-7 fell from 6,624 cwt., valued at Rs, 1,01,831, 
to 370 ecwt., valued at Rs. 10,796, in 1905-6, and in 1906-7 mil. 
The Exrorts from India are mainly, if not entirely, of “Sunn Hemp” 
and other allied fibres, and thus quite distinct from the ‘“‘ Sisal Hemp ” 
here dealt with, so that the returns of exports need not be further con- 
sidered. But it is believed that about 25 per cent. of the exports of Raw 
Hemp from Bombay are at the present time Aloe (Agave) fibre. In 1906-7 
Bombay exported 255,375 cwt. of Hemp, valued at Rs. 28,74,499. And a 
striking feature of theexports of raw hemp is the fact that the Bengal section 
appears to have given an indication of expansion, a consequence, doubtless, 
othe Sylhet production of Sisal. In 1899-1900 Calcutta exported 63,433 
ewt., valued at Rs, 4,66,503, in 1900-1 an expansion to double the 
quantity and three times the value was recorded, viz. 128,634 cwt., valued 
at Rs, 12,20,351, and in 1906-7 to 261,867 cwt., valued at Rs. 29,76,541. 

ALBIZZIA, Durazz.; Fl. Br. Ind., ii., 298-302 ; Gamble, Man. 
Ind. Timbs., 302-9 ; Cooke, Fl. Pres. Bomb., i., 452-5; Duthie, Fl. Upper 
Gang. Plain, i., 319-22; Brandis, Ind. Trees, 269-73; Prain, Journ. As. 
Soc., Beng., \xvi., pt. ii., 511-5 ; Leauminosz. 

There are in India 14 species of this genus, all trees except one. Lt.-Col. 
D. Prain in his revision of the genus has added four species not hitherto 
separately recognised and has removed much of the ambiguity that previously 
prevailed. He has shown that Indian authors have been in error in thinking 
that A. Julibrissin is met with in India: he has restored A. mollis, Boiv., 
to specific importance, and separated from A. Lebbek (under the name 
A. Gamblei) an important East Himalayan form. Generically the species of 
Albizzia bear the vernacular names of siris, sirisha, sirin, turanji, chirugu, baghi, 
vaghe, kokko, etc. A. Lebvek seems to be the true siris, a tree, according 
to Sir Monier Williams, that is sacred to the Buddhists. The other species are 
distinguished as the sweetly scented siris, the white siris, etc. 

They all afford Gum, more or less copiously, from wounds on the stem, and 
though little is known for certain of the specific differences of these gums, that of 
A. stipulata is reputed to be specially valued as a size in the manufacture of 
Nepal paper. The barks of most species are astringent and used as Dyzs, 
Tans and Mepicines. That of 4A. Lebbek is employed in Madras to tan fishing 
nets, and that of 4. myriophytia (kanta-siris) is utilised as a substitute for 
A. leucophiea in distillation, and those of A. stipulata and A. procera are said 
to be fish poisons. The leaves of most species are regarded as useful FoppErs 
and in some instances the trees are specially grown on that account, but according 
to Mr. Hartless the stipules and young leaves of A. stiputata are poisonous to 
cattle. The most curious discovery regarding the leaves of this genus may be 
said however to be the determination made by me of the so-called JyREE Tea, 
which consists of ordinary tea mixed with specially prepared leaves of 4. amara 
(the lalai or unjet). [Cf. Journ. Agri.-Hort. Soc. Ind., 1898, xi., 838-42; 1899, 
982-3; Kew Bull., 1899, 82.] Mr. Chandra Bhushan Bhaduri, Officiating 
Chemist to the Industrial Section, Indian Museum, analysed 4. amara leaves 
(hand-picked from a sample of jyree tea) and found that they possessed no special 
properties worthy of notice. [C/. Ann. Rept. Ind. Mus., 1899-1900, 52 ; Pharm. 
Journ, Gt. Brit., Dec. 16, 1905, 833.] 

The Trmper of these trees varies greatly, being very soft in 4. stipulate, hard 
in A. odoratissima, lucida and amara; sapwood large and white; the heart- 
wood light to dark-brown, streaked, shining; pores usually scanty and often 
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THE CHINESE WOOD OIL 

subdivided, showing up prominently as dark streaks on vertical section ; lastly 
the medullary rays are fine, short-distant and shallow. Recently 4. Lebbek 
has found its way to Europe under the name of “‘ East Indian Walnut,” being . 
exported mainly from the Andaman Islands. [Cf. Handbook Imp. Inst.] It 
grows rapidly, seasons, works and polishes well, and is fairly durable. It is said 
to be taxed in Burma at a higher rate than teak-wood, a circumstance that 
indicates the local value put on this timber. It is used for agricultural and 
industrial instruments and appliances, for furniture and picture frames, and 
cartwrights’ work, etc. The timber of 4. amara is very much like that of the 
Stris only that it is purplish-brown with concentric light and dark bands. [Cf. For. 
Admin. Rept. Mad., 1897-8, app. i., 31.] | The timber of 4. odoratissima turns 
almost black with age, is largely employed for cart-wheels, etc, Lisboa says 
that the wood of 4. procera has darker patches, but that it takes a fine polish 
and is recommended for furniture. [C/. Useful Pl. Bomb., 1884, 70, ete.]} 

As AVENUE and SHADE-TREES most of the species are much admired. 
A. lophantha is a rapid-growing tree, introduced from Australia and completely 
naturalised in the Nilgiri hills. A. moluccana is another introduced species, and 
one of the most stately and beautiful members of the genus. It was at one 
time much cultivated by the coffee-planters of South India, but has got into 
disfavour for that purpose because of the immense size it ultimately attains. 
A. procera has been specially commended for cultivation on saline soils. [C/. 
Ind. For., 1887, xiii., 339; 1888, xiv., 142; Ann. Rept. Dept. Land Rec. 
and Agri., Beng., 1891-2, 23.] It is the species that first appears on the sandy 
beds of rivers. But by far the greatest interest in the species of Albizzia centres 
in A. stipulata, which is now very extensively grown as a shade-tree for tea, 
both in Assam and Darjeeling. It is known as the sau in the former province 
and the kala-siris in the latter. Its chief value turns on the nitrating warts 
formed on its roots. [Cf. Watt and Mann, The Pests and Blights of the Tea 
Plant, 140; Der Tropenpflanzer, 1901, v., 244.] 

ALEURITES FORDII, Hemsl., Kew Bull., 1906, 117, 120; 
Hooker, Ic. Pl.,tt. 2801, 2802 (confused with A. cordata by most authors) ; 
EUPHORBIACEZ or SpurGEworts. A small tree, native of China but 
successfully acclimatised in the Southern Shan States (between 1,500 and 
3,000 feet in altitude) and to some extent also in Burma, Assam, Sikkim 
and Nepal. Frequently met with near Buddhist monasteries, though in 
some localities it appears to have escaped into the neighbouring jungles. 
A, cordata, R. Br. ex Steud., has a wrinkled fruit and is found in Formosa, 
Hainan and Tonkin and is cultivated in Japan. 

A, Fordii yields an Or known in commerce as Chinese Varnish or Tung Oil 
and in some books is spoken of as Chinese Wood Oil, the latter name referring to its 
special adaptability for varnishing wood (see p, 502). In fact the Chinese prefer to 
coat boats and other woodwork with this oil rather than to paint them. It dries in 
about four hours. It is chiefly prepared in the provinces of Ichang and Szechuen 
and is employed in lacquering, varnishing and waterproofing, etc. The drying 
property of the cold-expression oil exceeds that of any other known oil; in fact 
it would appear to be an exceedingly valuable substance, the properties of which 
have been but indifferently appreciated in Europe. Of Japan it is said that 
the tree flowers at the end of May or beginning of June. The fruit ripens in 
autumn. ‘Three to five seeds are contained in each fruit; they afford an oil to 
the extent of 374 per cent. which is pressed out, in ordinary practice cold, to the 
extent of two-thirds of the possible yield. This oil, known in Japan by the 
name of Dokuyenoabura, serves for filling the pores of wood before it is coated 
with lac, or it is used when desired to protect wood against moisture. In Japan 
it is also employed for lubricating machinery. 

A recent inquiry in India into the species that follows, led to information being 
procured from the Southern Shan States regarding the present plant. It would 
appear that in Kengtung the tree is fairly plentiful and the oil regularly pre- 
pared, although the demand is but limited. It has been estimated that the 
nuts of each tree might yield at least 50 ounces of oil. The kernels are first 
pounded, then steamed in a basket placed over the mouth of a pot in which 
water is boiled. The basket is next placed within a piece of bullock’s skin and 
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the whole deposited in the oil press and compressed. The oil escapes into a 
vessel placed below for its reception. It is much more highly appreciated than 
the oi] of the next species. Itis known in pengtung as , and near 
Fort Steedman as pio In the Kew Bulletin will be found particulars of 
the recent imports into Europe and America of this so-called wood-oil. 

It is specially valued for use, along with vermilion, in the preparation of the 
much admired paint (with its richly glossy surface) so frequently seen at the 
monasteries (wats) and pagodas of Burma. It is also employed as a VARNISH 
for uer-work (especially the finer trays, betel-nut boxes, etc). It is said that 
in the Southern Shan States the tree grows quickly and is readily propagated by 
seed. A tree 5 years old attains a height of about 16 feet, and when about 8 
to 10 years old it comes into full bearing. The fruits ripen in October, or about 
three months later than those of the next species. It is believed that were a re- 
munerative demand to arise, in a very few years the supply from these States 
might be practically limitless, and Prof. Warburg is of opinion that the oil 
should supersede linseed oil on the European market. [C/. Hosie, Three years in 
Western China, 1890, 18; Journ. Chem. Ind., 1896, xv., 284; Journ, Soc. Arts, 1897, 
45, 1184; British and Colon. Drugs, May 20, 1898, 654 ; Semler, Trop. Agrik., 1900, 
ii., 533-6; Jumelle, Les, Cult. Colon. (Indust.), 1901, 118-21; Chemist and 
Druggist, May, 1902.] 

A. triloba, Forst.; Hemsley, lc, 121; A. moluccana, Willd. ; 
Fl. Br. Ind., v., 384; Gamble, Man. Ind. Timbs., 613. The Indian or 
Belgaum Walnut, the Candle-nut ; the jangli-akrot, jaiphal, etc. It occurs 
practically throughout India and Burma, but nowhere plentifully except 
-perhaps in the Malay Peninsula. It has been stated to be wild in the 
Wynaad, because of its greater abundance in that country, but it is certainly 
not indigenous to India, and, in fact, usually exists as a garden or roadside 
curiosity, especially near towns or villages. On the eastern side of India 
the fruits ripen from June to August (Roxb., Kurz., etc.), and on the western 
side not until the cold season (Talbot). 

The nuts are commonly said to contain 50 per cent. or more of a sweet edible 
Om. (Cf. Dymock. Mat. Med. Western Ind., 713.] It is much appreciated for illu- 
minating purposes and is said to be largely exported from Polynesia and used 
in the candle trade of Europe. The kernels are sometimes strung on thin bamboos 
and burned as natural candles, a circumstance that has given origin to the name 
of the Candle-nut tree. Capt. Champion (Agri.-Hort. Soc. Ind., Corresp. and Select., 
1843, ii., 383 et seg.) described the preparation of the oil from these nuts as 
then practised in Ceylon, and tells us that it was being exported from that country 
under the name kekune. During the succeeding half century, the Journals of the 
above Society, as also the pages of the Indian press generally, have spasmodically 
urged the importance of this tree on the attention of the Indian people, but 
with very little practical results. 

The inquiry during the past decade has revealed the fact that the tree exists 
here and there all over the country, but nowhere in such abundance as to admit of 
any expectations of an immediate TRADE in the oil. In fact, with the exception 
of the Shan States, the oil does not appear to be expressed from the kernels 
anywhere in India. In some parts of Burma it is bhphoved as a VARNISH with 
lacquer-ware, but it is usually stated that for that purpose it possesses no special 
advantage over Sesame or Sarson oils. 

There are two directions of study that should engage attention in the future : 
(a) The method of preparation of the oil or oils of these trees, best calculated to 
bring out their special features of value. (b) The yield and profit, in connection 
with the regions that give indications of greatest success. 

ALKALIS, ALKALINE EARTHS, ALKALOIDS, ete.— 
It would be beyond the scope of this work to deal with the substances 
indicated by the heading given to this article with any pretence to com- 
pleteness, but they could not be omitted since it might almost be said that 
the industrial progress of a country can be ascertained by the extent to 
which it produces the Alkalis required by it own industries. 
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ALKALIES AND ALKALINE EARTHS 

Inits restricted sense the term Alkali might besaid to denote AMMONIA, 
PotasH, Sopa, Lirata—the alkalis proper. But in a wider signification 
it embraces the ALKALINE Earrus, viz. the hydrates of the metals Barium, 
Catcium and Strontium. These all possess to a certain extent the pro- 
perties usually attributed to the alkalis. In like manner the ALKALINE 
ASHES are very largely crude alkalis obtained by burning certain plants. 
Lastly the ALKAaLoIDs such as AconiTINE, MorpPHINE, QUININE, etc., 
have been described as the Organic ALKALIS, but of course have nothing 
alkaline about them. 

The distinctive features of the alkalis compounds may be said to be 
their solubility in water, their neutralisation of acids, their corrosion of 
animal and vegetable substances, and lastly their property of changing 
or inverting vegetable colours, such as litmus. 

In all fairness it may be said of India that it does not possess any 
industry (pursued on modern scientific methods) for the production or 
refinement of the alkalis, alkaline earths and their salts. Such manu- 
factures as do exist (if common salt be for the moment left out of con- 
sideration) are a century behind the times, and consist mainly in the 
production of saltpetre, pearl-ash, barilla and the like. 

It is intended in this place to deal more particularly with the collective 
aspects of the alkalis and alkaline earths and to discuss, in such detail as 
may be necessary, the minor products, but with those of commercial value, 
simply to indicate the positions where separate articles on these will be found. 

ALKALIS.—1, Ammonia and its Salts.—This alkali is in 
Europe and America very largely prepared from “ gas liquor” (see Coal, 
p- 344) or “ bone liquor” or from “volcanic salts.” It is not manufac- 
tured to any appreciable extent in India, for the simple reason that none 
of the crude materials named are to be had in sufficient abundance. 

The chief preparations and salts are (a) Liquor AMMONIA used as medicine, as 
a chemical and as a solvent for resins and for certain active vegetable principles, 
thus forming varnishes and ammoniated tinctures. Of the latter class may be 
mentioned the “ Essence of Ginger,” employed in the manufacture of gingerade 
and ginger beer; of the former the Hatters’ Varnish, which consists of shellac 
dissolved in ammonia and alcohol. 

The salts are (b) the CHnoRrIpE (narasdra or nausaddr), of importance as a 
material from which to manufacture other salts of ammonia, also essential in 
galvanising, in galvanic batteries and as an alkaline flux. (c) The SULPHATE, 
which is largely employed as a manure (see Coal and Coke, p. 346). [C/. Mollison, 
Textbook Ind. Agri. i., 117.] (d) The CAarBonaTE, SuLPHIDE, OXALATE, 
NirrRATE, PHOSPHATE and BROMIDE, all of which take important places in the arts 
and industries of every country and may be said to be entirely imported by India. 

2. Potassium or Potash and Carbonate of Potash.—J. H. 
Brough, Cantor Lectures in Journ. Soc. Arts., 1903, lii., 144. This is the 

chief source of Caustic Porasn, and the two compounds may, therefore, 
be dealt with collectively in this place. The carbonate in its crude 
form is often called Porasuus or Praru-asHEs and in Bengali sarjika, 
in Hindustani jon-khar or wwak-chér, and in Sanskrit Yavak-shdra. Of 
the other provincial names the following may be quoted :—jhar-ka-namak, 
jhadicha-mitha, mara-vuppu, manu-vuppu, bidide-vuppu, kdram, ete. 

Sources.—Formerly the European supply of the crude material from which 
this substance is manufactured was very largely the PEarL-AsH or Woop-AsH 
obtained from America, Canada and Russia, etc. While the production of pearl- 
ash has steadily declined with the advance of traffic in more scientific and less 
wasteful materials, the imports into Europe of pearl-ash have not been entirely 
discontinued. Caustic potash is usually manufactured from the carbonate, and 
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this is wred':—(a) From the ashes of plants. (b) From the soil (due to Manufacture. 
the ation of fels and other silicates and the ultimate combination 

bas ith carbonic acid), also numerous methods patented for the 
scomplishment of this same result artificially. (c) From the potassium 

sulph te, produced by the decomposition of the chloride through the agency of 
ilphuric acid followed by fusion of the resulting sulphates ‘with limestone and 

eharcoal, in other words a process almost identical with the Le Blane method of 
rea ing soda. (d) From suint or the wool of sheep impregnated with the sweat 
hat ¢ es from the bodies of the animals. (e) t-root vinasse. 

- Roxburgh’s statements regarding the production of pearl-ash are amusing Roxburgh’s 
and interesting (FU. Ind., ii., 62). I shall quote his own words. ‘Our extensive, V'ews- 
ar may also say impenetrable forests, which cover such large tracts of the best 

‘in India might’ by degrees be cleared and turned into potash, for the same 
and by the same means” as the saltworts of the coast might yield barilla. 

“Ce ly, labour is as cheap here as in Russia.”’ “In this hot climate we have 
many advantages, viz. immense tracts of wood of the most solid texture which 

little labour to prepare it for the fire, on account of the great drought and 
16at which prevail at the season this manufacture could be best carried on. The 
same heat and drought is fully sufficient to evaporate the ley without the least 
a of fire.””  ** Our extensive and impenetrable forests ” sounds remarkable Impenetrable 

‘it is borne in mind that one of the reasons assigned at the present day for Forests. 
the recent expansion of the area of carbonate of soda impregnated sterile soils 
is the absence of forest. |. We know as a matter of trade history that India never 
actually burned her forests in the production of pearl-ash. _Moreover; Roxburgh’s 
“impenetrable forests’? had very possibly no. reference to Northern India. 
Still his remarks ‘are significant since he was one of the best informed and most 
careful observers and at the same time one of the most accurate writers’ who ever 
lived in India. His words cannot, therefore, be placed on one side as unworthy 
of consideration. They doubtless denote that 100 years ago forest was very 
much more plentiful than at the present day and was possibly ruthlessly destroyed 
to make room for temporary cultivation. 

Of plants it may in general terms be said that herbaceous annuals contain’ Yield in Various 
more pearl-ash than woody arborescent plants, but even of the same plant the Plants. 
sueculent young growths are more highly charged than mature tissues. Of different 
species 1,000 parts of pine contain on an average only 0°45 parts of potash, oaks 
0°75, vine shoots 5°50, ordinary straw 5°8, ferns from 4°25 to. 6°26, Indian corn- 
stalks 17-5, nettles 25:03, wheat straws before earing 47:0, wormwood 73:0, and 
beet about the same amount. These facts naturally suggest the plants best 
suited for the preparation of ‘pearl-ash, and the immense development within Carbonate 
recent years of the beet-sugar industry at once awakened an interest in carbonate : P ——* 
of potash as a by-product that might supplement the returns of beet cultivation. p2cPyicar. 
This has. been actually turned to account. ; 

Indian Pearl-ash.—The following may be given as the principal plants em- Plants used in 
ployed in India for the preparation of pearl-ash :— _ 

Achyranthes aspera, — Holarrhena antidysenterica. 
--  Adhatoda Vasica, Hordeum vulgare. 

if Alstonia scholaris. Indigofera tinctoria. 
Amarantus spinosus. Luffa egyptiaca. 
Bamboo spp. Musa sapientum.. ' 
Borassus flabellifer,. , Nerium odorum, . 
Butea frondosa. sir Pennisetum typhoideum., 
apemsmny Sonenee lit -toagnem, 3 pens 
Calo . gigan ongamia glabra. 
Cassia Shorea robusta. 
Cedrus Deodara. Stereospermum suaveolens. 
Erythrina indica; ' Symplocos racemosa. 
Euphorbia neriifolia. — Terminalia belerica. 
Euphorbia Tirucalli. Vallaris Heynei. 
Gmelina arborea, Vitex Negundo. 

- The crude ashes obtained from the above and such-like plants are the chief Crude Indian. 
sources of the potash salts employed by the people of India in their arts, science Alkalis. _ 

' Uses.—In Europe carbonate of potash is largely in demand for the manufacture 
of certain soaps, after having been converted into the caustic. Itisalso essential Soap and Glass 
in the formation ‘of potash-glass and enters into many tinctorial and textile ‘Turkey-red 
processes, such as' the dyeing of Turkey red and of Arnotto (Bixa Orellana). Dyeing. 
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In Garhwal hemp-fibre is boiled before being bleached (see Cannabis sativa, 
Fibre, p. 255). In India it would be almost impossible to over-estimate the 
extent. to which a crude carbonate of potash is employed, A better selection 
of plants or improvements in the methods pursued for the production of pearl- 
ash are subjects, therefore, of no small importance. It may accordingly be 
remarked that it is surprising that while immense tracts of mountainous land 
are in India injuriously covered with various species of wormwood (Artemisia), 
except as a manure used locally the ashes of these plants are not apparently 
utilised by the people. From the high percentage of carbonate of potash. whic 
they contain, the preparation of pearl-ash from wormwood might be ¢on- 
fidently recommended to the poorer inhabitants of the temperate regions of 
India as a useful new industry. ei bee 

In Bombay, especially in the rainy tracts, the system prevails of rabing (as 
it is called) the seed-beds. This consists in burying brushwood, boughs of trees, 
cow-dung, etc., under a thin layer of soil, then firing the mass. In this way the 
soil becomes highly charged with wood-ashes, the most important constituent of 
which is doubtless potash. It is found that the finer qualities of rice can alone 
be grown when the seed has been previously germinated on rab-beds, and later 
on transplanted to the fields. It would be well, in connection with the subject 
of potash as a manure, for the reader to consult Leather’s admirable papers on 
Indian Manures. [Cf. Agri. Ledg., 1897, No. 8; also Indian Soils, 1898, No..2; 
Mollison, Textbook Ind. Agri., i., 83-5, 119-21.] 

3. Potassium nitrate (see Saltpetre, pp. 972-5). 
4. Sodium and its Compounds, Carbonate of Soda; Ball, 

Man.. Econ. Geol. Ind., 1881, 492-7; Holland, Rec. Geol. Surv. Ind., i., 
115. The term soda, strictly speaking, denotes the oxides of the metal,. 
but it is also used for the hydroxide and the carbonate. The last 

mentioned is not only the most important commercially, but it is the 
compound from which the majority of the other soda salts are made 
or can be made, and therefore it may be dealt with in greatest detail. 

CarBONATE OF Sopa is a valuable salt; it exists in nature and is, as arule, the 
most abundant and, from the point of view of the agriculturist, the most ob- 
jectionable ingredient of the soluble sodium salts found in the soil. This subject 
will be dealt with in a further paragraph under the heading of Réh deposits (see 
below). It may be here observed that from such deposits carbonate of soda can be 
isolated and purified commercially, or a crude mixed salt can be made that might’ 
be utilised in the manufacture of special alkalis or in the glass, soap and other 
trades. Sodium carbonate in an even purer state may be obtained from the 
brine of certain lakes, such as the Lonar in Berar, 

Manufacture from Kelp.—In Europe some few years ago a large trade used 
to exist in the separation of sodium carbonate from calcined sea-weeds—Kaxp, 
or salt-worts—Baritua. Indeed to this day it may be said that Satsona Sopa 
is still regularly produced both in France and Spain because of the large amount 
and fine quality of soda obtained from its ashes. And it was the loss of their 
regular supplies of barilla, during the wars with Spain, that compelled the French 
people to seek for new sources of the salt and finally led to Le Blanc taking out 
a patent in 1792 for the artificial manufacture of carbonate of soda from common 
salt. Le Blanc’s discoveries practically revolutionised the chemical works and 
industries of Europe (see pp. 50-1). The calcination of sea-weeds is pursued as 
a rule for the purpose of obtaining potash rather than soda, and at the present 
day “kelp ”’ is much more frequently spoken of as the source of IopinE than of 
either of the alkalis named. [For particulars regarding the, manufacture from 
Sea Salt the reader might consult Agri. Ledg., 1902, No. 5.] 

One of the greatest economies in the carbonate of soda industry was effected 
by the manufacture of SutpHuRic Acip from Pyrirss, in place of from the ex- 
pensive Sicilian SunpHuR. The extensive deposits of copper pyrites that exist 
in India, if utilised in the combined production of copper and sulphuric acid, 
should open a highly lucrative field of enterprise. So also the manufacture of the 
phosphatic deposits of India and adjacent countries into superphosphates should 
not be neglected, though so far as at present known the phosphatic deposits of 
India seem to contain too much iron and alumina to make really good super- 
phosphates. As an exemplification of such results it may be remarked that the 
production of sulphuric acid from iron pyrites was in Germany 358,149 tons in 
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1882, and 754,151 tons in 1898, and of that large quantity only 25,000 tons were 
the balance being used upin the exceedingly important German 

chemical industries which within the past three-quarters of a century have 
from being nominal to a valuation of £50,000,000,. The imports of 
acid taken by India have averaged from 1902-7 Rs. 6,58,488 in 

_ For the finer sorts of glass, and for many other minor purposes, a Rermvep 
Ave is required. This is obtained by re-dissolving the ash in hot 

water, settling, boiling down and_ re-furnacing—the result being |a purer 
of carbonate. Sopa CrysTats may be said to be a well-known special 

1 preston that contains 10 parts of water in combination with the carbonate. 
household purposes of cleaning, bleaching, etc., soda crystals are still sold. 

The other substances obtained from sodium carbonate that may be here men- 

eidentally mentioned, namely, Réh and Barilla, but to the former must be added 
the sources of natural carbonate derived from the waters of certain lakes, such 
as the Lonar in Berar. [C/. Oldham, Man. Econ. Geol. Ind., 19.] 

_ 5. Réh or Sajji-matti ; Ironside, Phil. Trans., 1774, lxiv., (ed. xiii.), 
506; Sleeman, Tour through Oudh, 1858; Agri. Ledg., 1893, Nos, 12, 
13; 1896, Nos. 1, 33; 1897, Nos. 5, 7, 13; 1901, Nos. 4, 13; 1902, 
No. 5, 117-24; Oldham, Man. Econ. Geol. Ind., 1893, 447;  Mollison, 
Textbook Ind. Agri., i., 77-80; Wedderburn, Drought-resisting’ Fodder 
Plants, in Ind. Famine Union Leaflet, Dec. 1901, No. 2; Jan. 1903, No. 8: 
Alkali Land and its Reclam., in Dept. Land Rec, and Agri. Mad., 1905. 

This is an efflorescence that occurs on the surface of the ground, in most 
provinces of India. It may be said to be a mixture of the following salts :— 
sodium carbonate (saj7z), sodium sulphate (khar?), and sodium chloride (com- 
mon salt or namak). In most localities the carbonate predominates but in 
others the sulphate, and in the latter case it is very often associated with 
potassium nitrate or even with calcium nitrate. Soils badly impregnated 
with soluble alkali salts are variously designated as usar, bhddi, réhdl, 
réhdr, réh, kalar (kalr), etc., though these terms are employed. occasionally 
to denote the presence of common salt, just as khdri usually indicates a 
soil containing the sulphate. But it may be here remarked that the earlier 
investigators of dsar lands speak of the sulphate as being the most abun- 
dant constituent. Hence apparently Yule and Burnell (Hobson-Jobson, 
Gloss. of Anglo-Ind. Words) defines réh as an efflorescent sulphate of soda 
mixed with chloride and occasionally carbonate. On the other hand, 
Voelcker advanced what is to-day the correct view (Improv. Ind. Agri., 37) 
when he said of réh, “‘ The salts are principally impure carbonate of soda, 
but sulphate of soda also occurs largely and with them are found common 
salt and salts of lime and magnesia.” An efflorescence of the nitrates of 
potash or soda would oftener be viewed as of value rather than of danger. 

Réh frequently occurs in such abundance as to give origin to large tracts 
of desert—and constantly increasing tracts—the surface being literally 
encrusted with a white, snow-like deposit (hence the name réh or réj 
= shining)—or the salt may be invisible and only present to an extent 
Sufficient to greatly lower fertility, or while still hardly visible, may yet 
render the soil more or less sterile for at least half the year. In passing 
it may be added that fuller’s-earth is a hydrous silicate of ‘alumina, but 
18 often called, though incorrectly, sajjt-mattt : it contains no soda. 

Formation of Usar.—The opinions advanced re ing alkali deposits vary in 
consequence of what might be called professional bias. Apparently the earliest 
mention of such deposits is made by Sleeman. His theory is in essentials not far 
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from being in accordance with modern views. | It is certainly strange that Royle 
(Prod. Res. Ind.,-1840—75) makes no mention of the phenomenon of réh efflor- 
escence, He remarks that Dr. Helenus Scott had sent from Bombay to England 
a sample of a “‘mineral alkali’’'as a substitute for barilla, and so closes his account. 
He was for some time resident in Saharanpur, and if the dsar tracts existed as they 
do to-day, it is curious that he should not have mentioned them. In 1864 was 
published (Select. Rec. Gov. Ind., No. xlii.) a correspondence which deals with the 
deterioration of village lands lying along the W. Jumna Canal and contends that 
the canal was not responsible for the existence of injurious salts, but that 
defective drainage in connection with it had led to the accumulation of salt to 
such an extent as to render cultivation impossible. The inquiry had no practical 
result. In 1876, however, a committee was appointed to investigate the matter 
in consequence of a planter’s complaint that his land had been spoilt the 
mismanagement of canal irrigation. This was the Réh Committee of 1877, of 
which Mr. H. B. Medlicott was a member. Medlicott (at one time Director 
of the Geological Survey) began the study of this subject early in the ’sixties. 
As a member of the committee, he wrote a masterly report which may be 
said to contain all we know regarding the formation and movement of the 
soluble alkali salts. within the soil. These, he tells us, are formed from 
normal soil-materials by the disintegration caused through the growth of plants 
and tillage. The silicates are broken up by the action of heat, air, water 
.and carbonic acid, ete., with thé maniféstation of the various alkalis that are 
formed or reformed during the several changes that ensue. During the pro- 
duction and ‘maintenance of fertile soils, carbonate of soda, for example, is as a 
rule a transitional compound and is destroyed with the elaboration of other and 
more essential constituents, especially in the presence of lime. In most fertile 
soils the percentage of that carbonate is accordingly remarkably low. In fact 
the total of soluble soda salts in good soils rarely exceeds 0°1, of which ordinarily 
one-half may be the carbonate. Crops, more especially cereals, may however 
be grown on soils that contain 0-1 per cent. of carbonate of soda, and 0-2 per 
cent. is sufficient to cause serious injury if it be not found fatal, except perhaps 
to the so-called saltworts or saltbush—plants that are actually found to luxuriate 
on briny soils or littoral swamps. At times, however, as already observed, the 
surface soil may become encrusted with soluble salts, as much as 2 to 6 per cent. 
or much more being often present. Normally these soluble alkalis are carried 
by the rain-water or irrigation to the subsoil, and a certain percentage are de- 
tained mechanically, the surplus being carried away by the drainage. Where 
subsoil drainage is defective, as a purely local and temporary measure surface wash’ 
may prove beneficial. For this purpose trenches or pits are dug, and the surface 
water dissolves the salts and carries these to the trenches, thereby leaving the 
higher ground less charged with alkali. _ But the evil consequence of even a tem- 
porary cessation of soil-permeation may be exaggerated under certain conditions 
such as (1) recurring periods of hot, parching winds ; (2) absence of soil-covering 
(i.e. wild herbage or crops and trees) ; and (3) defective tillage (i.e. superficial 
ploughing or puddling during flood). These are the very conditions that produce 
réh efflorescence, aided by (a) the chemical nature of the original soil-materials ; 
(b) the physical attributes (or texture, as it has been called) of the soil (7.e. abun- 
dance of clay and the conditions of the clay; abundance of sand or of lime, ete:) ; 
and (c) the accidental or irregular distribution of (a) and (6) brought about through 
countless ages of water action, both during the formation of the alluvial plains and 
subsequently. For particulars regarding the association of concretionary lime 
(kankar) with réh, the reader is referred to Lime, p. 711. 

Diffusion and Capillary Action.—Dr. Center (then Chemical Examiner to 
the Panjab Government) wrote in 1880 a most valuable Note on Réh or Alkali 
Soils and Saline Well Waters,in which he dealt in great detail with the movement 
of these salts within the soil and their temporary accumulation on the surface. 
They may be spoken of as first diffused, then carried to the surface by capillary 
action. Hilgard and Loughbridge, in connection with the Californian Experi- 
mental Station of Tulare, have carried these investigations to their final issue by 
tracing, in every detail, the actual movementof the salts in sterile soils, before and 
after irrigation, and have exhibited their results graphically, in direct corre- 
spondence with a most critical analysis of practically every inch of soil to a depth 
of 4 feet. They have also demonstrated beyond dispute that this movement to 
and from the surface is directly a result of imperfect drainage in conjunction with 
severe surface evaporation. : 
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. Manuriag and Tillage.—-Dr. Brown (then Chemical Examiner to the PanjAb) 
the use of lime salts as manures to, be employed in the treatment of 

vere and his views were published by Mr. Baden Powell (Pb. Prod, 1868, 149) Sa! 
as follows :-——‘‘ When the deleterious sulphates and carbonates are mixed with any 
soluble salt of lime, such as the nitrate of lime, decomposition occurs and nitrate of 
soda isformed while carbonate and sulphate of lime are produced. Carbonate of 
lime is insoluble in pure water and has no power of injuring plants, while nitrate of 
soda and sulphate of lime are beneficial in supplying them with nitrogen, the 
former by direct decomposition of its acid and the latter by PRT pect 
from the air. Nitrate of lime is formed whenever organic matter 
in contact with carbonate of lime.” Some years later Brown advocated the Man 
use of farm-yard manure and green manuring with such plants as Calotrepis 
gigantea on the ground of their supplying the nitrogen ich, in combination 
with the lime (naturally present in all kalr soils), would tend to reduce the carbonate 
of soda to.a harmless condition. Center wrote a long and highly instructive 
report on the chemistry of the dsar soils, and confirmed in the most striking way 
Brown’s recommendations for lime nitrate. He also gave an account of the 
operations in the Utah Basin and other parts of America, where heavy nitrating 
manures were employed as a remedial measure for alkali soils. Later on the 
sulphate of lime (Gypsum, see pp. 716-7) gained a well-deserved reputation as a 
chemical, substance that might be employed with great advantage in the neutrali- 
sation of the sodium carbonate in désar soils whenever that salt predominates. 
Where réh consists chiefly of sulphate of soda, gypsum, would very possibly do 
harm rather than good. 

The next most important step, therefore, in the study of the chemical treatment 
of Gisar soils may be said to be Leather’s various nes that have appeared in 
The Agricultural Ledger. ‘These give extensive yses of soils, waters, etc., 
from the entire alkali area of India. They contain the results of practical ex- 
periments to test the amount of soluble alkali salts that may exist in soils before 
these become poisonous to vegetation.. They indicate the plants that first show 
signs of succumbing to the influence of these salts, and the amount of each salt 
that proves fatal. By special pot cultures of various |plants, Leather proved 
that sodium carbonate is (as has always been upheld) infinitely more injurious 
to plant life than are any of the other soda salts. But perhaps the. most 
instructive part of his researches was, the ‘demonstration of the physical 
property (alluded to by Romanis, Wallace and) others) possessed by carbonate 
of soda, which greatly augments its injurious chemical influence on plants. While 
filtering soils in order to obtain their soluble; salts, Leather observed that 
certain soils could practically not be filtered. A little muddy water: percolated 
through at first, but very soon the surface of, the filter-cloth became coated with 
a perfectly impenetrable layer, and. further filtration was then impossible. The 
soils that manifested this peculiarity were those most highly charged. with 
carbonate of soda. To remedy this defect|he, experimented with gypsum 
and soon ascertained that its well-known merit. as a chemical manure in the 
reclamation of «sar soils, rested as much on the destruction of the impervious 
deposit as in the reduction of the “‘ white” to the “ black alkali.”” It would thus 
_appear that should climatic and soil conditions exist. sufficient to give origin to.a 
_réh, efflorescence containing carbonate of soda, there must sooner or later be 
produced (at a certain position or depth) an impenetrable layer through which 
surface percolation of water would, be impossible. This waterproof layer may 
not be sufficiently developed to be visible to the naked eye as a “ hard pan,’ but 
‘if carried near to the surface it will give origin to a crustof salt, A change in the 
physical condition of the soil is accordingly quite as urgent a necessity as in its 
actual chemical composition. It may thus be inferred that subsoil drai . 
‘below an impervious layer, would be next to useless unless the soil be chemically 
treated with some of the soluble lime salts, or be penetrated for tree cultivation 
by deep pits filled in with fresh soil. .It would indeed seem probable that. the 
surface vegetation that has been reported as accompanying successful tree culti- 
vation, may be due very largelyto the pits dug for trees having acted as openings 
through the impenetrable layer by which the soluble salts of the surface have been 
washed into the natural drainage. ils 

By way of concluding these observations regarding gypsum, it may be 
suggested that it is not necessary to assume that the exact amount of that salt 
which would be required chemically to neutralise the ascertained weight of 
‘carbonate present need be given as a manure before beneficial results may be 

53 

ALKALIS 
REH 

American 
Reclamation 
Methods, 

Gypsum. 

Extensive 
Chemical 
Investigations. 

Sodium 
Carbonate. 

Eaely pe! oO! 
Soils. oy, 

Value of 
Gypsum, 

Principles 
Involved. 

“ Hard pan.” 

Initial Action. 

Tree Cultivation. 

Is Complete 
Neu tion 
Essential ? 



, 

ALKALIS 
REH 

Important 
Factors. 

Soil-washing. 

American 
Results. 

American and 
Indian 
Experience. 

Reclamation 
easy. 

Soil-protection. 

Plants that grow 
on Saline Soils. 

Protection from 
Cattle. 

Soil-garment. 

Invading 
Grasses. 

Fodder a 
Necessity. 

Indigenous 
Saltworts. 

ALKALIS AND ALKALINE EARTHS 

looked for. Gypsum is useless without water and unnecessary where the car- 
bonate is absent. But its action is largely physical in allowing soil percolation. 
Unless, therefore, a free subsoil natural drainage exists it must be provided 
before any heavy expenditure is incurred for gypsum as a manure. At the 
same time land treated with gypsum should be planted with saltworts or other 
plants that have been found hitherto impossible of cultivation. If these can 
now be raised on the soil, it may be inferred that provision has been thereby 
made for the injurious salts being washed out of the soil, and that, too, long before 
it has been necessary to add, from a financial point of view, a prohibitive amount 
of gypsum. ne 

American Results.—This leads, therefore, very naturally to a brief reference 
to the admirable investigations and practical results that have been attained by 
Hilgard and Loughridge in the reclamation of alkali wastes in California (Agri. 
Ledg., 1896, No. 1), These officers performed an extensive series of experiments 
and analyses, with the result that they arrived emphatically at the same con- 
clusions as our Indian experts had done many years previously, namely, re- 
garding the history of the formation of the alkali salts, their movements in the 
soil, and lastly their treatment with drainage, chemical manures, and selected 
or special crops. ‘The difference between American and Indian experience in 
this matter may therefore be said to be that in the former country the scientific 
experts were at the same time the administrative staff who had to deal with 
the alkali wastes. Their observations were not treated as scientific theories, but 
were at once put to practical test, with this result, that alkali wastes are in 
America not only regarded as comparatively easy of reclamation but have 
actually been largely turned into some of the most profitable of lands. — 

Helpful Vegetation.—Medlicott urged that to protect the soil from the 
excessive heat of the summer months and consequent injurious capillary efflores- 
cence, it was most important to alleviate the serious Indian defect, viz. the 
almost total absence of arborescent vegetation from the agricultural tracts of the 
country. But there is an aspect of vegetation that seems to have entirely 
escaped Medlicott’s observation, namely, the employment of certain plants 
as direct agents in reclamation. It is well known that many plants not only 
can survive on soils that contain a proportion of alkali that would be fatal to 
others, but that they actually luxuriate under such soil conditions, Of this 
nature may be mentioned the Saltworts (see under Barilla, pp.113-—4). Long, there- 
fore, before reclamation could be carried to the extent of admitting of ordinary 
crops or even of arborescent cultivation, the soil might be protected from the 
sun by saltworts, and have at the same time large amounts of its poisonous salts 
removed by the temporary cultivation of such plants. 

This subject has not, however, been entirely neglected in India. It was 
believed that were alkali lands protected from cattle for a number of years, or 
even annually from the close of the rains through the hot months, the plants 
produced during the rains might be encouraged to survive and even others, 
including trees, gradually to invade such protected localities, until in a few years’ 
time the growth of a soil garment might ultimately prevent efflorescence. Such 
experiments have actually been conducted, and with considerable success. The 
plant found first to invade the protected barren lands was the grass known as 
khér tisara (Sporobolus arabicus), which from its vernacular name may be 
inferred to be a salt-loving species. Sporobolus coromandelianus (bhur- 
burot) also springs up readily enough, but only during the rains. It, however, 
affords useful fodder, although it does not protect the land from the summer’s 
heat. After partial reclamation the ddb (Hragrostis eynosuroides), the dib 
(Cynodon dactyton), the bat (Diplachne fusca), the janewa (Andropogon annulatus) 
and several other species readily appear. Since fodder is of necessity a 
pressing need in all parched lands, it is valuable to know the Indian grasses that 
should be first resorted to in reclamation operations, but it is unfortunate that the 
true saltworts have not hitherto been seriously investigated in India since they 
would appear more desirable preparatory plants to any of the grasses named. We 
read of a few desultory experiments having been put forth to acclimatise the 
Australian Saltbush, but it does not seem to have occurred to any of our Indian 
agricultural authorities that this country possesses perhaps a richer and more 
varied assortment of indigenous saltworts than is to be found in any other. 
In the Panjab and elsewhere a few of these have been (one might almost say) 
systematically cultivated for the production of barilla, but not one of them, so 
far as I can discover, has been seriously investigated as_a preparatory crop in 
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j tisar veclamation. Mollison makes no mention of the Indian saltworts, 
| though he refers to the Australian Saltbush. 
3 ore is a wide ri between the saltworts that may be grown on soils highly 

impregnated with al and the plants that refuse to grow on soils that contain 
a ¢le above what might be called normal soil-supply. But partiality or 

ty is not governed by botanical considerations, since within one the 
natural order of plants both dispositions may be met with. It would thus 

seem highly necessary that lists of coe should be framed, after searching tests 
have been performed indicative of the selection of saltworts, trees and useful 

_ erops that might be grown progressively on land under reclamation. Acacia Useful Trees. 
arabica, Butea frondosa and Dalbergia Sisseo have been spoken of as useful 
trees} but these belong to the Lecuminos™, a family which shows a stronger 
aversion to saline salts than almost any other that might be mentioned. They 
Ios! however, be good, but are they the best that could be chosen? If the 
‘most convenient and serviceable, at what stage should they be planted, and with 
what other plants preceded, associated or followed ? These are questions of the 
greatest possible moment to India, but to which at present no satisfactory answer 
can be given. The greatest fault, however, with all Indian endeavours, such as Immediate 

they have been, at reclamation and reforestation, has been the impecunious Returns. 
eraving and short-sighted policy of desiring immediate returns. 

__ Industrial Uses of Soda,—Incidentally this subject has already been dealt Industrial 
with. Throughout India soda soils are washed and more or less pure Uses. 
carbonate obtained. At one time a fairly large trade was done in this way in 
South India (Salem, Mysore, etc.) and expectations of a considerable develop- 
ment entertained. Licenses were granted in Bihar, the United Provinces and 
elsewhere for the manufacture of sajji and rasi (two qualities of carbonate of 
soda) from saline earths. The object in licensing the industry is to protect the 
revenue, since from the factories concerned fairly large quantities of common 
salt are obtained, especially at the factories and refineries for the production of 
saltpetre. (For method of manufacture, see Glauber’s Salt, p. 56.) 
_ Carbonate of soda of a very pure kind is regularly prepared at the Lonar Lake Lake Supplies. 
‘at Berar. Ball says (Man. Econ. Geol. Ind., 494), “ Blocks of mixed salts are 
obtained by divers in certain parts of the lake, but the waters of the lake, on 
evaporation, deposit salts among which the principal is carbonate of soda... . . 
The local names for these products are dalla, which consists of a close collection piserent 
of acicular crystals, between two compact surfaces ; kuppal, a thin kind of dalla, Qualities. 
principally of red colour ; papadi or papri, a white saline froth.” 

Whether obtained from soil efflorescence or from salt lakes by treatment with 
gyphnrie acid, the mixed salts (especially where the greater proportion is already 
the sulphate) may be reduced to a salt-cake (similar to that obtained in the first 
stage in the Le Blane process of manufacture), and by calcining with lime and 
coal that may be converted into soda-ash. At Awah, in the United Provinces, 
an attempt was made, in 1880, to utilise the réh efflorescence in the manufacture 
of glass and glass-beads. A complete set of tools was imported from Venice, but Glass-making. 
the following, among other conclusions, appear to have been arrived at regarding 
these and all such experiments at utilising the alkali deposits in glass-making : 

(a) The impurity of the alkali prevents the formation of good quality 
of colourless glass. 

(b) It is, therefore, necessary to organise chemical works to produce 

pure alkali. 
(c) Good beads could be made, but doubtfully at a lower price than 

.... they can be imported. 
(d) Improvement of glass manufacture in India would depend on the 

work being done on a large scale with skilled supervision. 
Wherever soda efflorescence is at all abundant, the Native industry of glass- Native 

making (such as it is) is more or less prevalent, especially that of glass bangles. Industries. 
But réh and sajji are put to an infinite variety of other uses by the Natives. They 
are employed for dissolving crude lac and kamela, preparatory to dyeing silk, Dyeing. 
also for extracting the crimson dye from safflower in cotton dyeing. They are 
used for bleaching silk, cotton and wool. Sajji is employed, in Farukhabad, in Bleaching. 
making country paper from hemp. Both salts,in conjunction with shell-lime, enter 

; into the composition of country soap. White réh sprinkled into boiling cane-juice 
is employed to neutralise the organic acids in the manufacture of sugar, a process 
very similar to that of the use of lime (p. 712), bariumcarbonate (p. 57), or strontium Tobacco 
carbonate (p. 58) in Europe; Réh is an adulterant of tobacco, and is added to Adulteration, 
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increase the. weight. In Native medicine these salts are supposed to be digestive 
and hepatic. The effort to utilise in the potter’s art the peculiar clays that are 
in association with, carbonate of soda has not as yet received the consideration 
that it deserves, although the ceramic art of India has been the subject of special 
study, As a historic fact, that has escaped the attention of most writers on this 
subject, it may be said that some 60 years ago Sir William O’Shaughnessy sub- 
mitted to the Government of India the results of an inquiry, which included 
extensive trials of Bengal clays, such as Kolgong khari, Saban miti, Rotas clays, 
Moulmein clays, Singapore clays, etc., as also numerous experiments in glazing 
the pottery turned out. [Cf. Beng. Dispen., app., 700-17.] ; 

6. Black Salt (kdla-nun, kdla-nimak) is an article of some impor- 
tance in the local markets of India. It is prepared in Upper India, 
chiefly at Bhiwani in Hissar. 

Common salt is heated with the chebulic and emblic myrobalans together 
with saji, until a sort of fusion takes place. The article so manufactured is used 
as a Mepicine. Dr. Warth favours me with a note on this subject from which 
he would appear to regard sodium sulphate as an indispensable ingredient. He 
writes : “‘ [have produced perfect specimens by fusing a, mixture of pure common 
salt with sodium sulphate, a little sodium carbonate and organic matter repre- 
sented by sugar. According as the proportion of anhydrous sodium sulphate 
varied from | to 3 per cent., a more or less strongly medicinal salt was produced 
varying from pink to a decided vermilion colour, whilst as much as 15 per cent. 
of the sulphate yielded a very dark purple-coloured salt. All these had the 
characteristic sulphuretted-hydrogen smell, and gave the same chemical reactions 
as the Native-made product. The jungle fruits which they add can ‘have no 
special influence on the salt because they are completely carbonised and serve 
only as reducing agents for the sulphate to sulphide, the characteristic material 
of the prepared medicinal (or black) salt.” 

7. Phuli.—tThis is believed to be a form of carbonate of soda. 
It is imported into Leh from Changthan, Rupshu and Nubra in Ladakh. It 

is said to be extensively used for mixing with tea to bring out its strength. It 
is exported to Kashmir and Kullu and into Lower India. The Bhotyas are said 
to use it for washing clothes and for dyeing wool. The average imports appear 
to be from 50 to 120 tons, and the average cost about Rs. 6-4-0 per maund. 

8. Barilla or Sajji-khar (see Barilla and The Indian Saltworts, 
pp. 112-4). 5 

9. Borax or Sodium bi-borate (see Borax, p. 171). 
10. Caustie Soda (= kshardé in Sanskrit).—So much space having 

been devoted to carbonate of soda and a further article to sodium bi- 
borate, the present salt must be disposed of \in: the briefest possible 
manner. At the present day it may be ‘said’ that India’s supply comes 
entirely from foreign countries. One of the Indian paper mills is 
believed, however, to have attempted the preparation of its own. supplies 
from the réh salts found in the neighbourhood, but it is not known whether 
its endeavours in that direction were successful. ' 

The greatest possible interest has been aroused ‘in Europe and America 
through the discovery of a method of direct decomposition of common salt into 
caustic soda and chlorine gas by means of electricity. With regard to Electro- 
ape the reader might consult The Mineral Industry (New York, 1900, 

The Indian press have hailed the discovery of the direct decomposition of 
salt as bringing a cheap supply of alkali'to the doors of our Indian soap-works, 
paper-works, etc,, owing to the possession of a limitless supply of sodium chloride. 
The great recommendation to India of this new method lies in the fact that 
sulphuric acid is not required. Without sulphuric acid Le Blanc’s manufacture 
of soda-ash could not be brought to bear on our supplies of common salt or of 
réh efflorescence—hence in all probability the backwardness of India in chemical 
‘enterprise. 

11. Sodium Chloride (see Salt, pp. 963-71). pete. 
_ 12, Sodium, Sulphate, or Glauber’s Salt.—This is generally 

known. in India. under the name khart or kharinun, ‘and as already ex- 
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plained (p. 51 et ot) it is met with as one of the efflorescent salts that 
constitute réh. It has been shown (p. 50) that the chief use of this salt 
might be regarded as in the preparation of carbonate of soda, Its pro- Pint Stage 
duction is at all events the first stage in the Le Blanc process. of soda Manufacture. 
manufacture, and where met with at all abundantly as a> surface 
‘efflorescence it might be viewed as the first stage accomplished without 
‘the expense of sulphuric acid having been incurred. 

This salt is in India derived from réh efflorescence, either by solar evaporation 
(abi) or by artificial heat (jaria), and by a method very similar to that pursued 
with saltpetre. The quality of the earth collected is of course different 
_ineach case, but the nature of the filters, boilers and pans employed is the same ; 
and for evaporation and condensation of the brine, boilers and chunam pans are 
both used, the former in Bihér and the latter in the United Provinces of Agra 
‘and Oudh, where prolonged dry, hot weather may be more confidently reckoned 
on than in Bihar. ; 

Industrial Uses.—Patna-khari (as the khari produced in Bihar is called) is Patna- 
used chiefly for preserving hides, and also as a cathartic for cattle; it sells khari. 
at from 8 to 12 annas a maund, and contains very little sodic chloride. Khari Preservative 
produced up-country, by solar evaporation, is also much employed as acathartic for Hides. — 
‘or cattle. It contains, however, a considerable percentage of common salt (20 Cattle Medicine. 

‘to 30 and sometimes even more); it realises from 12 annas to one rupee per maund. E ied 
‘Glauber’s Salt may be said to be better suited than common salt for the curing 
of hides, owing to the tendency, of the latter to absorb water and soften the 
hides, ‘The khari (or chamra-khari) of Bihar being as a rule purer than that 
‘of the United Provinces, is accordingly in greater demand. Buchanan- 
Hamilton in 1809 drew attention to this cireumstance by his having pointed out 
that the patna-khari was the best procurable in India. According to Dutt 
(Mat. Med. Hind., 1900, 90) it was known to the recent Sanskrit writers under 
the name of kshdri lévana, and was used medicinally in combination with other 
saline substances. As manufactured in India it is an impure salt. 

_ ALKALINE EARTHS. Having now discussed the true alkalis Atkaline warths. 
and their salts with as much detail as the available space will admit, it 
becomes necessary to record the chief facts known regarding the Alkaline 
‘Earths and their salts as met with in India. 

13. Barium and Bapryta; Ball, Man. Econ. Geol., Ind., 473-4. Baryta. 
The oxide of this metal (baryta).is an extremely caustic, poisonous and 

strongly alkaline substance that forms a hydrate with water. 
14. Barium Carbonate.—This is imported into India to a very limited Carbonate. 

: extent. It is highly poisonous. In Europe it is employed as an ingredient in sed in Pottery. 
eertain forms of pottery and glassware, and is the basis of certain delicate 

: colours. In France it is used in the defecation of beet-root sugar in place of 
‘lime. [ Of. Min. Indust., 1900, 5344.] 
P 15. Barium Nitrate.—This is obtained by decomposing the carbonate by Nitrate. 

-means of nitric acid. It is the chief salt employed in pyrotechny for the pro- Baryta Green. 
duction of green fires. It is also the tinctorial principle in BARyYTA GREEN—a 
— of ‘some value. Recently barium nitrate has been substituted fo 

| tpetre in the preparation of certain explosives. 
+16. Barium Sulphate.—This is the most important of the barium salts Sulphite. 

, -atidis known as BArires (BARyTES)or Heavy-Spar. ‘Itisfound in mineral lodes Barytes. 
and usually constitutes'a distinct portion of the gangue there present. In the 
Karnil District, Madras, it occurs along with galena, within the veins of quartz. 
Large quantities also occur with quartz, forming a network of veins, as for example 
near Alangayam, Salem district (Holland, Rec. Geol. Surv. Ind., 1897, xxx., pt. iv.). 
If ever worked, large supplies could be obtained from that locality. So, in the 
same way, barytes exists in the Central Provinces in association with copper 
such ag at Jabbalpur and in the Rewé State. . In Rajputana barytes has been 
reported by Dr. Irvine as occurring at the lead mines of Taragarh in Ajmir. In 

| the Panjab it has also been found in association with galena at Subéthu in the 
Simla district. While it would thus appear thatthe Indian sources of this ; 

. alkaline earth have not been worked, barium sulphate is nevertheless available Adulteration 
in every bazér and seems to be very largely sold as “ white lead,” or in adultera- with White Lead. 
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tion with that substance. ‘The reader will find an example of the extent to which 
this sulphate is employed in India by consulting the account given of the Afridi 
Wax-cloth industry under Carthamus Oxyacantha (pp. 276,282), Barytes is 
also used by the paper-makers, and to a limited extent as a cheap substitute for 
barium nitrate in certain forms of fireworks. — 

17. Caleium and its Salts (see Lime, pp. 709-19). 

18. Strontium and Strontia.—The oxide strontia does not 
exist in nature, but it may be produced by burning either the carbonate 
or the sulphate. 

CELESTITE, the sulphate of strontium, has been reported as met with in two 
localities in India, viz. in the Kirthar limestones of Sind and in the red clays of 
Surdag in the Salt Range. In the sugar refineries of the Continent of Europe the 
native carbonate (Strontianite) was formerly used in place of lime (Journ. Soc. 
Chem. Indust., Nov. 1901, 1092). But the metal is chiefly known in India in 
the form of the imported nitrate which is largely employed in the preparation of 
red-coloured flames in fireworks. 

ALKALOIDS (see Aconitum, Cinchona, Papaver, etc.). 

ALLIUM, Linn. ; Fl. Br. Ind., vi., 337-45; Littacra. A genus of 
bulbous herbs which embraces about 250 species, all indigenous to the 
temperate regions. In addition to the onion and the garlic (which are the 
most important species), the shallot and the leek (4. ascalonicum, 
Ininn., and A. Ampeloprasum, Inn.) are also cultivated in India, 
the latter being the part of Bengal and the kirdth or kirds of Arabia. 
In Western India, according to Woodrow, leeks succeed best at altitudes 
of 2,000 feet. 

A. Cepa, Linn.; Duthie, Field and Garden Crops, iii., 5, pl. Ixv.; Mollison, 
Textbook Ind. Agrt., iii., 211. 

The Onton is extensively cultivated in India, chiefly near large towns, and is 
known as piyaz, pdlandu, kanda, vella-vengdyam, vullu-gadalu, etc. There are 
two forms, a small silvery and a large red or yellow. Patna and Bombay (Jan- 
gira) are famous for their onions, and, speaking generally, the onions from the 
northern provinces are the largest and best. The size and quality would seem 
to be improved by transplantation, which is also a preventive against disease 
from fungi and insects. Seeds will not keep in India for more than one season, 
hence selected bulbs are planted for seed purposes at the beginning of the cold 
season. After careful preparation the seed-bed should be sown about Sep- 
tember and the seedlings transplanted in November or early in December. 
The crop may be lifted from March to May. In two test cases mentioned by 
Mollison the yield was about 35,000 lb. to the acre. Onions are extensively 
eaten in India by Muhammadans, much less frequently by the Hindus; they are 
occasionally given to milch cows and buffaloes. ‘There would appear to be a 
considerable export trade in the bulbs from Bombay to Zanzibar, Japan, etc. 
[Cf. Ain-i-Akbari, 1590, 63; Sen, Rept. Agri. Stat., Dacca, 1899, 25, 38, 
app. vi.—xii. ; Imp. Dept. Agri., West Ind., Pamphl. Nos. 16-21.] 

A. sativum, 4inn.; Duthie, lc. 34, pl. Ixvi.; Mollison, J.c. 214. The 
GARLIC, lasan, rastin, belloli, thim, sir, vallai-pindu, etc., is cultivated throughout 
India, the cloves (or small bulbs) being planted out in October and the cro 
gathered in the beginning of the hot weather. As showing the extent to whi 
the seasons of production vary, it is reported of Coimbatore district, South 
India, that planting commences in May-June and harvesting in September, being 
followed by a tobacco-crop, or if planted in December and gathered in March, it 
is followed by cholam. According to Mollison, a good crop will yield 8,000 to 10,000 
lb. per acre and be worth Rs. 250 to the cultivator. As a Foon, garlic is almost 
universally used in curries by the Natives, who also eat the bulbs almost daily. 
In MEDICINE it is regarded as a stimulant, expectorant, tonic, and employed as 
a remedy in bronchial affections and as an application for deafness. Dymock 
(Pharmacog. Ind., iii., 489) says that after intense fatigue a clove of garlic slowly 
chewed and swallowed acts as a very powerful restorative, The freshly ex- 
pressed juice makes an excellent Cement for glass-ware. The imported Muscat- 
garlic is much used for pickling, [C/,Zalee/ Shereef (Playfair, transl,), 1833, 147.] 
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“THE ALORS OF INDIAN COMMERCE 

' ALOE, Linn. ; Fl. Br. Ind., vi.; 264; Pharmacog. Ind.,iii., 467-76 ; 
Rept. Cent. Indig. Drugs Comm., i., 116, 126, 149, 158 ; Hamoporace . 

species of Atoz and diverse methods of extracting, drying and 
rving the juice result in the supply of the different known qualities 

.. The following species may be specially mentioned as. afford- 
ing the major portions of the aloes of Indian commerce :— | tank 
' A, abyssinica, Lam.; Baker, Journ. Linn. Soc., xviii, 174. Jaferabad 
and possibly also the bulk of the Moka aloes imported from the Red Sea 

_ This is prepared at the town of Jafera in Kathiawar by. persons 
stom to be of African descent. It is sold in the form of flat circular cakes 

‘t black in colour, has a glassy fracture and yields a yellowish a having 
‘a strong aloetic aroma. This, as also the imported Moka quality, constitutes 
‘the aloes most in demand in India. thyist 
A. Perryi, Baker, Bot. Mag., 6596. This is the Socotrine Aloes, and 

ibly also the Zanzibar Aloes of commerce, of which a fair amount is 
Rondrted into Bombay, and after being assorted is re-exported again to 
} amen (Cf. Mandelslo, Travels, 1639, 15.] 
A. vera, Linn.; the Common or Barbados Aloes ‘or Curacao  Aloes. 
Several forms of this species have become completely naturalised in India, and 

at too from the hot, dry outer valleys of the N.W. Himalaya throughout 
the central tableland to Cape Comorin. 
~ Both the aloe plant and aloe drug have Sanskrit and vernacular names 
attributed to them that would seem fairly ancient. The following may be 
specially quoted: For the Plant :—ghi-kunvar, ghirta-kunvar, kumdri, kora-kanda, 
‘kuvdra, kalabandu, lola-sara, ete. For the Drug :—ilva, eilya, elio, yalva, mo- 
shabbar, musumbra, kalabol, etc., etc. Sir William Jones calls it tarwni, saha, 
ciimdrt (As, Res., iv., 272). ) 
- Most scientific writers are agreed that although the aloe has been completely 
‘naturalised in India for a very long time it is not originally a native of the country. 
Of late, attempts have been made with comparative success to show that some 
‘at least of the species ea provide an efficient substitute for the imported 

ug. Indian aloes seem first to have been’ mentioned by Garcia de Orta (1563, 
Coll., ii.) as prepared particularly in Cambay and Bengal. He adds that though 
Pliny ‘and Dioscorides refer to the Indian aloes as the best, they were referring 
unconsciously to the re-export of the Socotrine product. Paulus Hgineta 
(Adams, transl, iii, 34) reviews the information possessed’ by the’ early 
Greeks, Romans and Arabians, and might be consulted, The early Indian travel- 
ers such as Linschoten, Tavernier, Hove, etc., afford useful particulars, but 
‘greater details may be learned from Ainslie, Royle, Warring, etc. Rumphius 
(Herb. Amb., 1750, v., 272) mentions the use of aloes on the Coromandel Coast 
in the preparation of cement. [C7. Acosta, Tract. de las Drogas, 1578, 191-211 ; 
Ligon, Hist. Barbados, 1657, 98 ; Rheede, Hort. Mal., xi., t. 3; Kanny Lall Dey, 
ea: Drugs. Ind., 19; Taleef Shereef (Playfair, transl.), 1833, 138 ; Tschirch, 

chweiz. Wochenschrift fiir Chem. und Pharm., 1902, No. 23 (attributes the aloes 
of the Cape to 4. ferox) ; Johannes Klaveness, Studien Natal Uganda-Aloe, 1901 ; 
White and Humphrey, Pharmacop., 1901, 51-2; Ponder and Hooper, Mat. 
Med. ; Bens, Southern Arabia, 1900, 381.] 

_The Indian Trapz in aloes is not a very large one.. The total imports 
come usually to something like 600 cwt. valued at a little under Rs. 20,000 
(501 cwt., valued at Rs. 7,994 in 1906-7), a quotation that would seem 
to be about one-third less than that of 20 years ago. The total exports 
(including re-exports) would appear to average very nearly the same 
in quantity and’ value as the imports. The Indian foreign supply, 
drawn mainly from Africa and Arabia, and the exports of Indian-grown 
aloes go mainly from Bombay and Madras. In fact, the most striking 
modern feature seems to be the growth of an export from Madras 
to the Straits Settlements. The re-exports (foreign aloes exported) 
are made almost exclusively from Bombay and go mainly to. the 
United Kingdom, the next largest. demand being made by the Straits 
Settlements) oo A . 
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THE GREATER AND LESSER GALANGALS 

ALPINIA, Linn.; Fl. Br. Ind., vi., 252; Scrraminpa. A 
genus that contains some 40 species inhabiting the tropical and sub- 
tropical regions of Asia, Australia, and the Pacific Islands. deel 

The two most important species are A. Galanga, Willd, and A. 
officinarum, Hance, which are considered separately below.. A. Allughas, 
Roxb.—taro or tartiko—a native of Bengal, Assam, Burma, Ceylon and the 
Konkan, has an aromatic rhizome which is used by the natives MEDICINALLY. 
It has been recently stated that the leaves and stem yield a FrnrEe which might 
possibly be useful in. paper-making, owing to its exceeding abundance. [C/. 
Hooper, Rept. Labor. Ind. Mus., 1904-5, 28.] A. khulanjan, a supposed new 
species described by the. late Dr. Moodeen Sheriff in 1869 {ef.. D.Z.P., i., 194], 
is believed to be the same as A. officinarum, but. owing to the continued 
uncertainty the latter species has been kept separate. A. Nutans, Roxb. the 
Light Galangal, is a native of the Eastern Archipelago, much cultivated 
in Indian gardens. The rhizome is used in place of the Greater or Java- 
Galangal, and is sometimes mixed with it or with ginger. wan 

A. Galanga, Willd.; the Greater or Java-Galangal, the barakulinjan, motha- 
kolanjan, pera-rattai, pera-ratta, padagoji, etc., is found throughout. India from 
the foot of the Himalaya to Ceylon and Burma: distributed to the Malay 
Islands and widely cultivated. “ 

It is mentioned by Marco Polo (A.p. 1290) as grown in Bengal, and by Var- 
théma (1510) as found in Cambay. Garcia de Orta (1563) and Linschoten (1598) 
say that there are two sorts, one Chinese called ‘‘ Lavandon,” the other Javan 
and there called ‘‘ Lanquas.’”’ The latter, they say, was sown in Indian gardens. 
The rhizome of both species are mentioned and figured by Clusius (Hist. Exot. 
Pl., 1605, 211). The rhizome and. the fruit (Galangal cardamom) are sold. in 

the bazaérs, and the former is said to be used, in the United Provinces in calico- 
printing. It seems probable that the Greater Galangal is only used MEDICINALLY 
asa substitute for the. Lesser or Chinese Galangal. [C/. Acosta, Tract. de las 
Drogas, 1578, 58; Kew Bull., 1891-5; 1892, 16-20; 1896, 233 ; _Pharmaceut. 
Journ., Jan. 31, 1891.] sto] 

A. officinarum, Hance; the Lesser Galangal, Alpinia chinensis of chemists, 
is commonly sold in the bazars as. kilinjdn or kolijéna. Also called chota-pan- 
ki-jar or choti-kulijan, shitta-rattai, khusro-daru, etc. 

It is a native of China from whence the rhizome is exported largely to India, 
and somewhat less than in former days to England. The principal demand for 
it is in Russia, though it is still an ingredient in certain old-fashioned English 
Mepicings, In India it is considered a nervine tonic and an aphrodisiac. __ 

It is not possible to distinguish between the Greater and Lesser Galangal in 
the Indian trade returns, but the collective imports have increased from 2,794 
ewt., valued at Rs. 21,525 in 1899-1900, to 5,202 cwt., valued at Rs. 39,731 in 
1902-3, though they have since declined to 3,918 ewt. in 1906-7, valued at 
Rs. 21,375. The collective exports also have fallen from 1,327 cwt., valued at 
Rs. 12,255, in 1899-1900 to 393 cwt., at Rs. 3,476, in 1902-3. Since then, however, 
the exports have shown an increase—viz. to 1,245 cwt., valued at Rs. 12,249 
in 1905-6. In 1906-7, however, they fell to 614 ewt. and Rs. 6,338. . By far 
the largest increase is in the trade from China (Hongkong)—viz. from 692. ewt. 
in 1899-1900 to 3,200 cwt. in 1904—5, and 2,104 cwt. in 1906-7. 

ALSTONIA SCHOLARIS, R. Br. ; Fl. Br.Ind.,iii.,642; Gamble, 

Man. Ind. Timbs., 483; Cooke, Fl. Pres. Bomb., i., 132; APOCYNACER. 
A tall evergreen tree of the moister regions of India, but nowhere very 
common, It affords the dita-bark of commerce, and is known in the 
vernacular as chatwan, chatiim, lation), satidna, pala, pala-garuda, rukat- 

tana, etc. 
The bark is used in MEDICINE as an astringent tonic, anthelmintic, alterative 

and antiperiodic. It is a remedy in cases of chronic diarrhoea and advanced 
dysentery, as also of catarrhal fever and stomachic debility. Externally the 
milky juice is applied to foul ulcers and is also used with oil in earache. Ditain, 
an uncrystallisable substance obtained from the bark, and also a tincture of 
Alstonia, appear to be useful in cases where quinine produces distressing 
secondary symptoms. The Report of the Indian Indigenous Drugs Committee (i., 
419-38) seems to show that the drug is useful in diarrhea and dysentery, | but 
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that its effect as a febrifuge is not lasting (Pharmacog. Ind., ii., 386). The 
Trimper, which is not durable but easily worked, is used for boxes, furniture, 
seabbards, coffins, ete,, for blackboards (dusted with sand) in Burma, whence 
the name schotaris, and, according to a correspondent of The Agricultural Bulletin 
of the Straits and Federated Malay States (1903, ii., 114), the young wood is 

‘in Borneo as a substitute for cork in bottle-stoppers (see Gutta- 
tha, p. 627). 

tf ALTINGIA EXCELSA, Noronha ; Fl. Br, Ind,, ii., 429; Gamble, 
’ 

Man.. Ind. Timbs., 332; Brandis, Ind. Trees, 302; HAMAMELIDACE. 
Burmese storax, rasamala, siléras, jutili, nantayok, etc. A lofty deciduous 
aromatic tree of Assam and Burma, Yunnan, Java, etc. 

“a This, liké the closely allied Liquidambar orientatis, Mill, of Asia Minor 
gh ae Storaxr), yields a fragrant balsam, known as nan-ta-yok in Burma, 

h is used in that country as a perfume, incense and medicine, The true 
na (Styrax Beneoin) is imported into Bombay, and is’ used all over 

‘as a Meprtcrne both by the Muhammadans and Hindus. The Burmese 
article to all intents and purposes is identical with the rasamala of Java, and is 
little: if at all inferior to the resin of Asia Minor. Hooper (Agri. Ledg., 1904, 
No. 9) reviews all available information on this subject, and concludes by say- 

ig that his chemical investigations confirm those of Prof. A. Tschirch and 
. L. van Itallie—viz. that while the Burmese storax (like the rasamala) differs 

in ‘some oo at from the true article, it might be pushed in trade as a good sub- 
stitute. _ (Cf. Pharmacog. Ind., i., 593-8; Archiv. der Pharm., Sept. 1901, 239, 
541-7; Journ. Chem. Soc. Indust., xx., 1122; Hooper, Rept. Labor. Ind. Mus., 
1900-1, 18; 1904-5, 24-5.] | 

ALUM and ALUMINIUM-ORE; Bauxite, Laterite, ‘ete. = 
Holland, Rev. Min. Prod. Ind., in Ree. Geol. Surv. Ind., 1905, xxxii., 
94; Oldham, Man. Econ. Geol. Ind., 303, 352; Ball, Man. Econ. Geol. 
Ind., 431-5; Journ. Soc. Arts, 1903-4, lii., 145; Brough, Cantor Lect. 
Alum, phitkari, phatkiri, sphatikari, shib, zék, patakri, kyankchin, etc., is 
prepared from alum-shale in several localities of Bihar, Kach and. the 
Panjab. It is also found, but not worked, in Upper Burma. 

- Alum appears at one time to have been very extensively imported into 
India from China, and the price on the Calcutta market in 1809-11 is quoted 
as 54-6 sicca rupees per maund (Milburn, Or. Comm., 1813, ii., 498),. 
but it is curious that there is no hint of any such trade in the KE. India 
Co.’s records, at the beginning of the 17th century, although we learn that 
it was then an article of extensive trade with Japan, “for they cannot 
dye with sapanwood without it” (Foster, #.I.C. Letters, v., 7). The 
Tndian production is very uncertain, probably not amounting in all to more 
than 1,000 tons yearly. Kalabagh on the banks of the Indus and Kotkil 
at the mouth of the Chichali pass, produce about 400 tons annually between 
them (Min. Rev., 1894-7, etc.). Mr. Holland says that the yield in 
1898 was 750 tons, valued at £3,150, but in 1901 it fell to 98 and in 1902 
was 1124 tons. No returns for 1903 were available. But the Indian 
alum is not so white as the imported mineral, being discoloured by impuri- 
ties. The alum imported into India during the six years 1898-1903 averaged 
69,296 cwt., valued at 3 lakhs of rupees. The actual figures for 1906-7 
were 72,344 cwt., Rs.3,19,407. The principal use is as a, mordant in 
Dyerne, but it is. also employed in Mepicing, photography, etc., and in 
the purification of vinegar (seep. 1110). 

Recently it has been discovered that many of the rusty-coloured laterite 
its which cover large areas in the Peninsula and Burma are identical 

with the substance known as bauxite, now the chief source of Anumintrom.’ | Like 
the original bauxite of Les Baux, these deposits were originally worked without 
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success as a source of iron. “It is difficult at present to fully estimate the 
value of this discovery, as a deposit. of laterite, which ordinarily would: be re- 
garded. as small and of, little consequence, contains enough alumina in some of 
the instances examined to completely swamp the market of bauxite, of which 
the world’s total production is at present little more than 110,000 tons @ year. 
Without any disturbance of present prices, the aluminous laterites would hardly 
pay, at the ordinary rate for first-class bauxites of 21 to 22 shillings a ton, to 
mine for export to Europe and America, and they must consequently be utilised 
for the extraction of alumina on the spot, either, for export as such, or for the 
manufacture of aluminium in the country. ‘To prepare the alumina from the 
bauxite (or laterite) would, according to the most recent processes, require the 
use of caustic soda, which is not at present made in the country. . But one of 
the latest successful processes for the manufacture of caustic soda involves 
the separation of chlorine (from which bleaching powder is prepared) by the 
electrolytic decomposition of dilute brine, and as both caustic soda and bleaching 
powder are now largely imported for use in paper-making, there would be a 
market for both, apart from the requirements of alumina manufacture.” 

Aluminium Manufactures.—It. is impossible to furnish actual statistical 
returns of the extent to which this metal has been introduced as an Indian in- 
dustrial. material. Mr. Chatterton, Principal of the Madras School of Arts, 
pioneered the new industry so very successfully that others were induced to 
engage in the trade and finally the school withdrew in favour of private enter- 
prise, viz. The Indian Aluminium Co. at Madras, which purchased the Govt. 
Aluminium Dept. in the school. The Company employed 150 persons in. 1901 
and 356in 1904. There are three other factories at Madras, but apparently of small 
importance. The impetus due to Chatterton’s success would seem, however, 
to have given South India a hold on the aluminium trade that she is not likely 
to forgo. The imports of aluminium-ware must also be very considerable 
judging from the extent aluminium cooking-pots, water-bottles and other articles 
of that nature are now met with throughout India. (See Corundum, p. 428.) 

: 

AMARANTUS, Linn.; Fl. Br. Ind., iy., 718-22 ; De Candolle, Orig. 
Cult. Plants, 100-1; Bretschneider, Hist. Europ. Bot. Disc. in China; 
179 ; AMARANTACEA. 

There may be said to be two or perhaps three distinct groupsof amaranths 
that are of economic value to the people of India. These are the species 
cultivated in gardens and mainly if not exclusively as Pot-HERBS : second, 
the wild species that are eaten as pot-herbs or Mepictnzs: and third the 
forms cultivated in fields and exclusively so as edible Grains. The last 
mentioned are by far the most valuable and hence may be taken up in 
greater detail than the others. But in passing it may be observed that the 
Indian species of this genus seem to be sadly wanting careful study and 
revision, , The limitations of scientific and vernacular names here adopted 
are given tentatively. Of the garden pot-herbs there are many varieties 
or recognisable races under each botanical species. These may be indi- 
cated as follows :— 

Section A, Pot-herbs. 
1, A. Blitum, Linn. var, oleraceus (sp Linn), 'a plant with small obtuse 

leaves cultivated mainly in sub-montane tracts. The leaves serve as a pot-herb 
and the seed as a grain (Rec. Bot. Surv. Ind., i., 169). This may be only a 
form of the following :— 

. 2. 4. gangetieus, Linn.; Agri. Ledg., 1904, No. 6, 63; Duthie and Fuller, 
Field and Garden Crops, iii., 17-8, pl. lxvii. ; lalsag, chaulaisdg, etc. The ver- 
nacular names apply equally to the foregoing species. Roxburgh differentiated 
A. gangeticus proper from oleraceus, polygamus and other forms mentioned 
below as varieties, by the fact that it gave only one crop and was pulled and’ 
sent to market with the roots. Some forms, such as A. bicolor are grown as 
ornamental plants. Of the many varieties Janceolatus is used in. curries, lividus 
as a/ pot-herb, and oleraceus (sp. Roxb.) as a substitute for asparagus. Then 
there may be mentioned polygamus (sp. Roxb, non Linn.) [cf. Long in Journ. 
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Agri.-Hort. Soc. Ind., 1859, x., 30] and tristis (sirru kirai) a vigorous plant 
esteemed by the Natives. 

3. A. potygamus, Linn.; chelu natia, etc., the smallest Indian species and 

a weed of gardens throughout India. It is regarded as a very wholesome pot- 
Lal aely suited for convalescents (Rec, Bot. Surv. Ind., ii., 187; Agri. 

n a sadve: Linn.; Pharmacog. Ind., iii., 138. The prickly amaranth, 
kante-math, ete., a weed of cultivation throughout India. Is used by 

the poor as a pot-herb, and in medicine is valued for its mucilaginous properties. 
(Rec. Bot. Surv. Ind., i., 207; Agri. Ledg., lc. 64, 72.) 

5. A. viridis, Linn.; choulaie, chaulai, etc., a weed of cotton soils, but 
oma nowhere cultivated. The tender tops are eaten (Rec. Bot. Surv. Ind., 
fi 3; Agri. Ledg., l.c. 65.) ) 

“) Section B. Grains. 
<A. ecaudatus, Linn. ; Fl. Br. Ind., iv., 719; Duthie, Field and Love-lies- 

Garden Crops, iii., 24, pl. lxviiia.; A. cruentus, Willd., in Roxb., Fl. Ind., bleeding. 
 iii., 610. Love-lies-bleeding ; the kedari chua, ramdana, etc, 
__ This is fairly plentifully cultivated throughout the plains of India as a 

; en ornamental plant (and to some extent as a pot-herb also) much after 
the same fashion as its near allies, the Prince’s Feather (A. hypochon- 
driacus); the Weeping-willow-leaved Amaranth (4. salicifolius) ; 
and the Cockscomb (Celosia cristata)—all great favourites. with the 
Native gardeners. But 4. cawdatus in India takes a further and more 
directly economic position since it is cultivated by the hill tribes as a 
regular field crop, on account of its Gratn, the ramdana. The seed is, Pood-grain : 
sown in May and June and the grain is harvested in October. In the “*"“"* 
plains of Northern, Western and Central India it is also occasionally seen 
as a cold-season crop being grown on the borders of fields. It is chiefly 
distinguished from the next species by the obtuse tips of the leaves and 
the long pendulous tails or spikes of the inflorescence, .\ 

A. paniculatus, Linn.; Fl. Br. Ind., iv., 718; Duthie, Field Anardana. 
and Garden Crops, iii., 23, pl. lxviii.; A. frumentaceus, Ham., in Roxb., TALG 
Fl. Ind., iii., 609; A. Anardana, Ham., in Wall., Cat. ; and A. farinaceus,: 
Roxb., Herb. This appears to be the anardana of the early writers but is 
best known as chia, chuko, ganhar, mdrsa, bdthu, etc. — 

Cultivated on the Himalaya from Kashmir to Sikkim between the 
altitudes of 3,000 and 10,000 feet ; also on the hills of Central and South 
India and Burma, and on the plains of Northern, Western and Central 
India, as a cold-season crop. It is one of the most important sources of Important 
Foon with the hill tribes of India, and there are both golden-yellow and **8" 
bright purple conditions. The former is more frequent and seems there- 
fore to be preferred ; most fields, however, contain a few red plants among 
the yellow. It isan exceedingly ornamental crop; the hillsides, on account 
of the fields of this plant, become in autumn literally golden-yellow and 
purple. It is sown in May and June and reaped in October-November, Seasons of 

| but in the plains it is not ripe until February to March. (Madden, Edinb. Respine. 
Bot, Soc. Trans., 1858, v., 118.) ' 

Tt is not possitle to furnish information as to the total production of 
this grain, It is grown as a rule for local consumption and is hardly 
if ever exported. The grain has been analysed. by Church (Food-, Food Value. 
Grains of Ind., 107-9) and the average of three samples gave the nutrient 
ratio at 1: 5°3 and the nutrient value90. It has been estimated that one 
Pint will produce 100,000 grains. Speaking of another sample, which 

urch attributed to A. gangeticus, but which may possibly have 
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been one of the many forms of the present species, he remarks : “ The 
analysis shows that we have in these seeds a food in which the propor- 
tions, not merely of albuminoids to total starch plus the starch-equivalent 
of the oil, but ‘also of the oil itself, are very nearly those of an ideal or 
standard ratio.” Visitors to the hills of India are inclined to smile at 
people who live very largely upon these minute grains, but they might 
with advantage to themselves use this extremely wholesome article of diet. 

) 

AMBER; Mason, Burma and lis People, 576; also ed. Theobald, 
i, 15; Ball, Man. Econ. Geol. Ind., 1881, 57; Holland, Rev. Min. Prod. 
Ind., 1898-1903, 95-7. A Fosstn Resin ; kahrub, ambeng, payen, etc. 

This substance to a small extent is still procured from the ancient mines of 
Upper Burma (in the Hukong Valley), but a fair amount of Baltic amber is regu- 
larly imported into India and Burma. It is used in Native Mepicrng, being often 
confused with ambergris, the word amber having been derived therefrom, In 
Europe it is boiled in oil (rape or linseed) until it becomes transparent and ductile, 
when it is moulded into beads, broaches, mouthpieces for pipes, ete. Certain 
qualities. are extensively made up as varnishes: In Upper Burma Dr. Anderson 
tells us (Mandalay to Momien, 1876, 202) that there were then only a few workers, 
and that the amber most prized is perfectly clear and of the colour of dark 
sherry. Amber is much in demand in Burma by the wealthier ladies, who wear 
cigar ear-holders of this material. Accurate returns for the production in. Upper 
Burma are not available, but an estimate made by the Deputy, Commissioner of, 
Myitkyina gives the average annual output at about 51 cwt., valued at about 
Rs, 5,000. The Burmese material differs chemically and physically from the 
Prussian amber, the chief difference being | the absence of succinic acid ; it is dis- 
tinguished by the special name.“ Burmite.” It is harder.and tougher than many 
other amber-like resins, and therefore more fit for carving and turning, [Cf. 
Barbosa, Coasts H. Africa and Malabar (ed. Hakl. Soc.), 165; Paulus Algineta 
(Adams, transl.), iii., 129; Marco Polo (ed. Yule), ii., 341; Milburn, Or. Comm., 
i., 61; Crawford, Tourn to Ava, 1834, ii., 206, ete. ] 

AMBERGRIS; a concretion formed in the intestine of the Sperm- 
whale (Physeter macrocephalus), It is a. substance often found 
floating in the sea on the coasts of India, Africa and Brazil, and the whales, 

are also hunted and killed to procure.it. Is met with in the Indian bazars. 
in the form of special preparations known as abr-i-amber, anber, or araba. 

It is a very light substance, highly inflammable, has a peculiar aromatic 
odour and almost completely volatilised by heat. It is used as a MEDICINE, 
the supply coming mainly from the Nicobar and other islands in the Indian 
Ocean. Though not of great value in modern ‘commerce this substance at 
one time attracted much attention. It was unknown to the Greeks and 
Romans, but according to Paulus Agineta (Adams, Comment., iii., 425-6) 
was made known to pharmacy by the Arabs. Marco Polo (Travels (ed. 
Yule), ii., 341-2) and Clusius on Garcia de Orta (in Hist. Exot. Pl., 1605, 
147-9), also Ball on Garcia (Coll., iii., in Proc. Roy. Ir. Acad., i. (3rd ser.),: 
390), Barbosa, etc., all allude; to| this substance, so that it has been 
associated with India for several centuries. Francis. Pyrard (Voy. EL. Ind., ete.,. 
1601 (ed. Hakl. Soc.), i., 229) states that in the Maldives the ambergris (called 
gomen, and when prepared mewuare) thrown up on the coast formed part of the 
King’s revenue. Jahangir (Memoirs (Price, transl.), 2-3) describes the way in 
which it was employed to perfume,the throne. In Europe some time ago it was 
used as a flavouring material with food. By Milton it is alluded to as grisamber 
(Par. Reg., ii., 337). [Cf. Blanford, Fa. Br. Ind. (Mammalia), 571; Ainslie, 
Mat. Ind., i., 15-7; Trans. Med. and Phys. Soc. Bomb., n.s.,°i., 149; xii., 172; 
Madras, Man. Admin.,i., 30; Baden Powell, Pb. Prod., i., 190 ; Hunter, Imp. Gaz. 
Nicobar, x., 297; Birdwood and Foster, H.I.C. First. Letter Book, 58, 81, 
119, 128, 245-6, 258, 299; Foster, English Factories, 1618-21 (ed, 1906), 58 ; 
Burma and tts People (ed. Theobald), 1882, i., 445; Journ. Chem. Indust., 1890, 
ix., 429; etc., etec.] 
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ANACARDIUM 
THE ELEPHANT’S FOOT—OL OCCIDENTALE 

Cashew-nut 

AMOMUM SUBULATUM, Rowb. ; Fl. Br. Ind.,vi.,240; Madden, p xp, 
Edinb. Bot. Soc. Trans., 1858, v., 120; King, Journ. Linn. Soc., 1880, i., 222-38. 
xvii., 3; Duthie and Fuller, Field and Garden Crops, iii., 35 ; Pharmacog. phere 
Ind., iii., 436; Scrrammyzm. The Bengal or Nepal or winged Cardamom, “**°#™0™ 
sometimes also called Greater Cardamom, bari-ilachi, elcho, moté-veldodé, 
kdttu-yelak-kdy, etc. Is most readily obtained in Calcutta but may be 
had at Bombay, and perhaps in the bazdrs of most large towns. A 
herbaceous plant, native of Nepal. 

The seeds yield a Mepicrxe in the shape of an ble stimulating oil with Medicine. 
an prometio camphoraceous taste, It is conside carminative and stomachic, 

but this so Greater Cardamom is medicinally only a cheap substitute for 
the common or Malabar Cardamom (Elettaria Cardamomum, of which there 
is both a large and a small kind, see pp. 511-2). The seeds are also much used 
in the preparation of SweermeEaTs owing to their cheapness (Rs. 12 per maund Sweetmeats, 

_ of 374 Ib., Pharmacog. Ind., l.c.). The present Cardamom is also used in 
- the > sala of bhang-massdla (see Cannabis sativa, p. 258, and Ind. Hemp 
Drugs Rept., 1894, iv., 50, 152, ete.). The seeds of A. wanthioides, Wall. 
(ildyechi-dané), are imported from Siam and Singapore and sold in the Indian 
bazdrs. The smell and taste are said to be stronger than those of BHlet- 
taria Cardamomum but not so pleasant. [C/. Sonnerat, Voy. aux Ind. Or. 
Planch., pl. 137. For A. aromaticum, Roxb., cf. Kew Rept., 1877, 27.) 

AMORPHOPHALLUS CAMPANULATUS, Blume; Fl. Br. D.E.P., 

Ind., vi., 513; Pharmacog. Ind., iii., 546; Mollison, Textbook Ind. Agri., i» 225-7. 
iii., 189-91; Arorpex. Elephant’s Foot, zamin-kand, ol, surana, jangli- Ol. 
suran, karunai-kizhangu, kanda-godda, wa, etc. A tuberous rooted herb 
found on the plains of India from the Panjab to Bengal, the Deccan and 
Ceylon, cultivated in rich moist soils. 

Synantherias sylvatica, Schott., an allied plant met with in the Deccan, abled Plants. 
is regarded by the Hindus as a kind of wild surana, and Sauromatum gutta- 
tum, Schott., a species of the plains of Upper India and the Konkan, ascending 
the Himalaya to 5,000 feet in altitude, has similiar medicinal cnaracteristics, 
but these are too unimportant to justify independent positions in this work, 
In Mepictne the corms and also the seeds of Amorphophatius are used as Medicine. 
external irritants to relieve rheumatic swellings. Confections of the tubers 
(corms) with treacle, aromatics and Plumbago-root are given in cases of piles 
and dyspepsia. One of the Sanskrit names of the plant is arsogna—* destroyer 
f piles.” The wild tubers peeled, cut into segments and dried by being strung, 

constitute the madan-mast of the shops. The cultivated corms are cooked and Madan-mast. 
form a common article of Foop with the poor. They are boiled like potatoes, food, 
cooked in curries and pickled or preserved, 

Mollison says the crop is important chiefly in the Gujarat and Baroda territory. Production. 
He gives the accumulated cost of cultivation in the fourth year (Surat district) as 
Rs. 484 per acre and observes that the cultivation can accordingly be undertaken 
only by well-to-do persons. In Bengal the average crop under favourable cir- 
cumstances is about 200-400 maunds per acre and the price about Rs. 24 per maund, 
and Duthie and Fuller (Field and Garden Crops, iii., 6, pl. 69) say the bazar price 
at Saharanpur is 2 annas per seer (Rs. 5 per maund). The tubers are usually 
planted out in May to June, and in 12 months they are fit to be dug up. If 

perly cultivated each tuber will weigh from 2 to 10 tb., or as much as 40 Ib. 
Cj. Ann. Rept. Govt. Exper. Farm, Poona, Bomb., 1896, 15.] 

ANACARDIUM OCCIDENTALE, Linn. ; Fl. Br. Ind., ii.,20; DEP. 
Gamble, Man. Ind. Timbs., 214; Pharmacog. Ind., i., 385 and 548 ; Cooke, i. 231-8. 
Fl. Pres. Bomb., i., 274; Agri. Ledg., 1899, No. 12, 146; Awacarpia- Cashew- 
cEx. The Cashew-nut, kdti, hijli; bddam, mundiri, kottai, jidi-mémidi ™™* 
vittu, jtdi vdte, etc. A tree, originally introduced from South America, 
but now established in the coast forests of India, especially in sandy places, 
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where it is often gregarious. In South India it is important in coast-dune 
reclamation. 

The bark yields a Gum which is obnoxious to insects. The juice which issues 
from incisions in the bark is used as an indelible marking-ink. The bark and 
the pericarp yield an Om (called dik), which is occasionally employed to tan 
fishing-nets. Two Orns are obtainable from this plant: (1) a light-yellow from 
the pressed kernels, of which the finest quality is equal to almond oil; and (2) 
** Cardole,’”’ obtained from the shell of the nut—an acrid and powerful fluid 
efficacious for preserving carved wood, books, etc., against white ants. It is 
used as.a rubefacient and vesicant Mrepicrnr. The spirit distilled from the 
juice of the fruit and sold when redistilled at about Rs. 14 per gallon, is a useful 
stimulant and the fruit itself has antiscorbutic properties. The seeds, known 
as Cashew-nuts, are usually eaten roasted and are made into confectionery with 
sugar. The fruit-pedicels are also eaten. The TIMBER (weight 30 to 38 Ib. 
per cubic foot) is used for packing-cases and for boat-building and charcoal. 
Cashew-nuts are imported into Bombay from Goa in very considerable quantities. 
The kernels are valued at about Rs. 18 per ewt. [C/. Garcia de Orta, 1563, Coll., 
v.; Acosta, Tract. de las Drogas, 1578, 232; Linschoten, Voy. H. Ind. (ed. Hakl. 
Soc.), 1598, ii., 127; Acosta, 1598, in Clusius, Hwot. Pl., 1605, 272; Garcia de Orta 
in Clusius, Hzot. Pl., 1605, 198; Boym, Fl. Sin., 1656, C.; Milburn, Or. 
Comm., 1813, i., 273; ete., etc.] 

ANANAS SATIVA, Schult. ; BrRoMELIACEz. 
Shortly after the discovery of America the Pine-apple appears to have 

been dispersed rapidly over the world and acclimatised im most tropical 
countries. The Spaniards called it Ponas because of its resemblance to 
the pine-cone, but the Portuguese adapted to their own tongue its Brazilian 
name Nanas and called it Ananas, a word which in some form or other has 
accompanied the plant throughout the world. In most of the languages 
of India it bears names clearly derived from the Brazilian, such as andnas, 
andnash, andras, andshappazham, na-ndt, andsa, etc. Or it is Called 
Foreign Screwpine, European Jack Fruit, etc.—all modern names. There 
are no names for it in any of the classic languages of Europe, Asia, Arabia 
or Egypt. 

History.—Oviedo (Hist. de las Ind., 1548 (ed. 1853), iii., 280-4) described 
the plant as grown in the West Indies and on the American mainland, and 
Christopher Acosta (in Clusius, Hist. Exot. Pl., 1605, 284) speaks of it as plentiful 
in India. He mentions a wild form in the Deccan called quewra, which suggests 
a confusion with Pandanus odoratissimus, and it is curious that Abul Fazl 
(Ain-i-Akbari (Blochmann, transl.), 83) should contrast the leaves of the kewrah 
(Pandanus) with the maize—a plant then only recently introduced into India. 
Marcgraf (in Piso, Ind. Utri re Nat. et Med., 1658) mentions the pine-apple 
in Brazil, and Hernandez (1651) in Haiti and Mexico. It is figured and described 
by most botanists of the 16th to 18th centuries, e.g. J. Bauhin (1651), Boym 
(Fl. Sin., 1656), Ligon (Hist. Barbados, 1657), Bontius (in Piso, l.c. 1658), 
Rheede (Hort. Mal., 1692, xi. tt. 1-2), Merian (Insect. Surinam, 1705, tt. 1-2), 
Rumphius (Herb. Amb., 1750, v.,_228), etce., ete. Boym speaks of it as brought 
from India to China. Rheede (confirming Acosta) declares it to have been intro- 
duced by the Portuguese, but less than a century later it had become so common 
as to be considered indigenous by Rumphius. Marco Polo naturally says nothing 
of it, and the reference usually given to Garcia de Orta is properly a note by 
Clusius contrasting Garcia’s description of the Mango with Oviedo’s description 
of the pine-apple. It is mentioned prominently by Linschoten, Pyrard, Bernier, 
Herbert and other travellers, and Jahangir (Memoirs (Price, transl.), 13-4) alludes 
to its introduction, but the Emperor Baber (1519) does not include it in his list 
of the fruits of Hindustan. Finally in 1800, Buchanan-Hamilton wrote that it was 
regarded as the fourth most important fruit in Dinajpur. [C/. Herbert, Travels, 
1677, 334; Turner, Acc. Emb. Tibet, 1800, 13-5; Taleef Shereef (Playfair, transl.), 
1833, 17; As. Journ., 1819, vii., 264; Watson, Journ. As. Soc., Beng., 1834, iii., 
27; Bennett, Wanderings N.-S. Wales, 1834, ii., 208-9; Logan, Pina Cloth, Journ. 
Ind. Archi., 1848, 528 ; De Candolle, Orig. Cult. Plants, 1884, 311-2 ; Blechynden, 
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‘ibre Invest. Rept., 1893, No. 5; Pine-apple Growing, Farmer's Bull., 1901, 
. 140; Produce World (ser. of art.), 1896-7; Agri. Ledg., 1898, No. 11; 

Settl. , Bassein (Burma), 1899, 19-20; Kew Bull. (add. ser. ii.), 1898, 109 ; 
a ine-apple Cult, in Antigua, West Ind. Bull., ii., 113-21; N.G. Mukerji, 

Journ, sAgries Hot. Soc. Ind., 1889, viii., n.s., pt. iii., 351-68; Barber, Notes on 

dirs ine, 1892-3 ; Nicholls, Textbook Trop, Agri, 1892, 174-7; U.S. Dept. 

0. 

20k si ect 330-2 ; Pine-apple Cult., in Agri, Bull. Straits and Malay 
, iii., Nos. 1, 2. 

_ Cultivation ft Fruit.—The English hot-house pine-apples are often 
of as much superior in flavour to those grown in tropical countries. 

fruit appears to have been first cultivated in Europe at Leyden in 
» and the first pine-apple grown in England was raised in the 

: iess of Cleveland’s hot-house at Downey Court and presented by her 
gardener (Mr. John Rose) to King Charles the Second some time before 

the date at which Rose became the Royal gardener. [C/. Murray, 
Hist. Roy. Hort. Soc., 1863, 4 and pl.] With the modern facilities of rapid 
transport to Europe and America, large supplies of the fruit have 
recently reached these continents from the West Indies, from Madeira 

and from the Canary Islands. This has led to a decline in hot-house 
tivation, to an immensely increased supply and consequent great 

reduction in price, and has given birth to a highly lucrative new 
planting industry in all tropical countries situate within practical access 
of the European and American markets. 

Much attention has recently been given to the study of the varieties 
and races of pine-apple, as also to the methods of cultivation and markets 
of supply and demand. In India, while the plant is extremely abundant 
as a fruit grown in gardens and in some localities has even become com- 
Seige acclimatised, little or no effort has been put forth either to improve 

e quality or to develop, on a commercial basis, the industry of pine- 
apple growing, which it would appear might be originated with advantage 
to India and profit to those concerned. 

Climates and Localities. —The pine-apple was first introduced on the West 
coast of India, but rapidly crossed the country and attained its greatest 

fection in the Eastern Peninsula. From Calcutta through Eastern and Zas 
Northern Bengal to Assam and Burma may be said to be its best Indian 
habitat, though it also occurs here and there throughout India, and is very 
abundant on the Western Ghats, especially on their southern extremity. 
Speaking of Bengal, Thevenot (Zravels, Levant, Indostan, etc,, 1687, pt. 
iii., 68) mentions the pine-apple growing as large as a melon. In Assam 
(more particularly the Khasia hills) it might also be said to exist as a 
wild plant and yields a profusion of most delicious fruit. In Tenasserim 
it has become so completely acclimatised and is so abundant that, as 
observed by Dr. Helfer many years ago, a boat-load of fruit might be 
purchased in June or July for one rupee. Itis thus not by any means 
exclusively on the littoral tracts, nor within the inundated areas of 
India, that the pine-apple has attained its greatest perfection, but rather 
considerably inland and on the dry, sandy loams of the lower hills and 
terai, though in tracts of country subject to a high annual rainfall. A 
warm, moist atmosphere and a well-drained sandy loam would appear, 
therefore, to be the essentials for success with pine-apple. 

Varieties.—Indian writers allude to only one or two recognisable 
varieties. Firminger, for example, speaks of the Sylhet or koomlah pine— 
a small fruit with very few but exceptionally large eyes ; and the Dacca— 
a remarkably smooth pine with white eyes. He then discusses imported 
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THE PINE-APPLE 

pines, such as the Ceylon, Penang and several English hot-house forms, 
occasionally met with in the fruit gardens of Europeans. Practically, 
therefore, little or nothing has been published as to the cultivated races of 
the plant met with in India. 

Soils, Manures, ete.—Nicholls says the best soil is a sandy loam 
with good drainage, and next come the free sands and gravels. Clay of 
all kinds and badly drained lands are unsuited. A good proportion of 
lime is advantageous, but animal manure, unless perfectly rotted, should 
not be put near the plants as it is inimical to their growth. Speede, one 
of the earliest of Indian practical writers, on the other hand, affirms that 
no soil can be too rich and no manure too strong for pine-apples. Woodrow 
recommends dried salt-fish as a manure, and urges that during the first 
opportunity of dry weather in the monsoons the manure should be dug 
into the soil. But as opposed to such views, and in support. of the West 
Indian experience, Firminger tells us that he found the plants to rot 
and perish from an oversupply of manure. Further that a soil tho- 
roughly lightened with leaf-mould, well-decayed cow-dung and sand, may 
be mentioned as that on which pine-apples will thrive to perfection. He 
then urges that shade of any kind is to be avoided, as it will increase the 
size of the fruit but greatly injure its flavour. Repeated watering, as the 
fruit forms, is essential. Firminger further urges, as of great importance, 
that the plants should be removed after comparatively short intervals to 
new soils. On this subject Nicholls remarks that after three or four years 
the plants show signs of exhaustion, and they must in that case be up- 
rooted and the land prepared for fresh stock. 

Propagation and Seasons.—When the fruit has formed, numerous 

suckers will be found around the parent stem. These are preferably 
selected for propagation, though of course plants may be raised from the 
crown of leaves taken from the fruit, and even from the black seeds often 
found within the fruit itself. In the West Indies it is stated that in lining 
an estate the distances apart at which the suckers are to be planted should 
not be less than 3 feet, which would give nearly 5,000 plants to the acre. 
Nicholls adds, however, that ‘“‘ a better plan would be to line out the land 
in rows 6 feet apart, and to plant. the suckers at a distance of 3 feet in 
the rows—this would allow nearly 2,500 plants to theacre; and after the 
first crop a few of the suckers, say four to each plant, could be left, and 
then this would give nearly 10,000 fruits for the second crop.’ It is most 
important to have fairly large spaces between the rows, since the plants 
being spiny the necessary room for working the land has to be provided. 
Moreover, after uprooting and preparing the land for re-lining it is possible 
to set the new plants on the interspaces not occupied by the former 
crop, and thus to continue cultivation on the same land very nearly 
indefinitely. 

The fruit comes into season in the West Indies in from eight to nine 
months from the time of planting. Firminger says that for the Lower 
Provinces of India the proper season for planting out pine-apple is in 
August. The plant flowers in February and March and ripens its fruits 
in July to August, after which, in September and October, it makes its 
perfect growth. It sometimes happens, however, that it breaks into 
flower during the latter months and produces fruit in the cold season— 
most undesirable condition, since without heat the fruit cannot ripen and 
is accordingly acid and uneatable, On the other hand, Woodrow, writing 
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PRODUCTION OF FIBRE PANICULATA 
The Creat 

of the Bombay Presidency, says that strong suckers may be planted 
between January and March and watered until roots are formed. 

Packing.—The fruit should be cut off with a sharp knife through the Produce. 
middle of the stalk and a little before it is fully ripe. In dispatehing to a 

distance each fruit should be wrapped in straw or paper, and deposited if 
possible in a separate compartment made for itself, or at most a compart- 
ment for two or three fruits. When either bruised or over-ripe, fermenta- Fermentation 

tion takes place and the entire consignment may be ruined through the ¢,frubet yr 
of one fermenting fruit. 

Production of Fibre.—The leaves afford a. superior fibre, which in Fibre. 
the Philippines is woven into a beautiful fabric called pina (or pigna = 
Spanish for a cone) or batiste d’ananas, a fabric resembling the finest pniippine Pina 
muslin. In the Rangpur district, Northern Bengal, the fibre is in 
considerable demand for the string said to be used by the shoemakers. string, 
It is also employed for necklaces in the Southern Maratha country (Goa). Necklaces. 

enkins drew attention to the Khasia pine-apple fibre in 1836 (Z'rans. Agri.- 
Soc., 1867, iii., 137), and Wallich purchased, on the Khasia hills in rhasia Bags. 

that year, a bag made of the fibre. Royle speaks of supplies of the fibre 
obtained from Madras. It will thus be seen that the fibre is by no means 
unknown in India, though little or no progress has been attained in the 
establishment of a commercial supply. In 1887 Mr. Weynton read a 
paper before the East Indian Association on the commercial prospects Of Prospects of 
Assam, in which he made special reference to Sylhet as a country in which 4s°™ 
ppd fruit, fibre and alcohol might be produced. Recently Sir 

. Buckingham, then of. Amguri, Assam, furnished the Reporter on 
Economic. Products with a sample of the fibre. This was forwarded to the 
Imperial Institute, London, for opinion and valuation. The late Sir 
F. A. Abel furnished in reply a most encouraging report, whieh will 
be found in The Agricultural Ledger (1898, No. 11). The fibre was found 
to be fully up to the quality of any hitherto seen in London, and it was 
thought would probably fetch £20 to £25 per ton. 
~ For ‘particulars. regarding the method of separation of fibre, the Methods ot 

_ machinery employed and the yield obtained in America and other,coun- ‘Prion. 
___ tries, the reader must consult the publications enumerated. Though much 
_ advantage might be expected to accrue to India from the organisation of 
_ @ pine-apple fruit and fibre industry, the fact that so little interest is taken 
in the subject. precludes more detailed treatment in this work. 
Minor Uses.—In. conclusion it may be added that the minor uses of the Medicine. 

pine-apple, such as its reputed Mmprcrnat properties, the prospects of an 
industry in the manufacture of alcoholic or other beverages from the Alcohol and 

juice, also vinegar (see p. 1109), as well as the industrial utilisation of the : 
_ plant, have been purposely excluded from consideration. 

ANDROGRAPHIS PANICULATA, Nees; Fl. Br. Ind., iv., DEP. 

501; Pharmacog. Ind., iii., 46; AcanrHacEa. . The Creat, kirydt, kalmeg, i., 240-1. 
olen-kitaita, shirat-kuchchi, nela-vemu, nila-veppa, néla-bevinagida, kiryato, Creat. 
etc. An annual bitter shrub common throughout the plains of India, 
from Lucknow to Assam and Ceylon, also cultivated in gardens. 

‘This forms the principal ingredient of a household Meprcrve called aluf, Medicine. 
which is extensively used in Bengal. The expressed juice of the leaves with 
certain spices, such as cardamoms, etc., dried in the sun, is made into little 
obules and given to infants to relieve griping, etc. The roots and leaves are 
brifuge, stomachic, tonic, alterative and anthelmintic. The drug has been 
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SYNONYMY OF THE GRASS-OILS 

advertised in England under the name Halwviva (perhaps a corruption of alut), 
as a substitute for quinine. [Cf. Brit. Med. Journ., March 7, 1891; Proc. Agri.- 
Hort. Soc. Ind., 1892, cexv. ; Rept. Cent. Indig. Drugs Comm., 1901, i., 148, 157, 327. 

ANDROPOGON, Linn.; Fl. Br. Ind., vii., 164-210. <A genus: 
of Grasses (GRAMINE) by botanical writers usually referred to several 
sub-genera. Sir J. D. Hooker (Fl. Br. Ind.) has, for example, accepted 
eleven, but Dr. Alfred Barton Rendle, in the Catalogue of Welwitsch’s 
African Plants, gives only six (which practically correspond to as many in 
the Flora of British India), while he restores Cymbopogon, Heteropogon, 
Sorghum and Vetiveria to independent positions. 

In point of botanical structure there is perhaps little justification for 
the separation of these four genera, but as a matter of expediency (more 
especially from the standpoint of economic botany) it is most desirable 
that Andropogon should be broken up into a few independent groups or 
genera. This view was taken when the original edition of the Dictionary 
was penned, and it is believed the majority of botanists, including 
Hooker himself, would not seriously oppose the four genera named being 
treated as distinct from Andropogon. He has in fact (Handbook 
Fl. Ceylon, pt. v., 228) admitted that some such view will have to “be 
eventually adopted.” I have, accordingly, resolved to assort the available: 
economic information regarding these plants as follows :— 

1, Andropogon citratus, DC., as in Watt, D.E.P., 242-3; see under Cyimbo-. 
pogon Nardus, var. eitratus (p. 459). [Cf. Stapf, Kew Bull. 1906, 357-8.] 

2. Andropogon contortus, Linn., and Heteropogon hirtus, Pers, = H. contortus,. 

Beauv. 

3. Andropogon halepensis, Brot. ; see Sorghwm halepense, Pers, (p. 1031). 
4, Andropogon Jwarancusa, Jones; A. laniger, Duthie = Cymbopogon. 

Jwaraneusa, Schult (see p. 461). [Cf. Stapf, U.c. 354.] 
5. Andropogon laniger, Desf,; A. Schoenanthus, Linn., Sp. Pl.; A. Iwaran- 

cusa, subsp. laniger, Hook., f. = Cymbopogon Schoenanthus, Spreng. (see p. 461). 
[Cf. Stapf, l.c. 352-3.] 

6. Andropogon Martini, Roxb.; 4. Schoenanthus, Fluck. & Hanb. ; A. Schoenan-: 

thus, var. Martini, Hook., f. = Cymbopogon Martini, Stapf, l.c. 359-60 (see p. 451). 

7. Andropogon muricatus, Retz.; A. squarrosus, Linn., bi and Anatherum. 

muricatum, Beauv. = Vetiveria zizanioides, Stapf (see p. 1106). 

8. Andropogon Nardus, Linn.; see Cymbopogon Nardus, Rendle (p. 455). 

[Cf. Stapf, l.c. 354-5.) 
9, Andropogon odoratus, Lisb., in Journ. Bomb. Nat. Hist. Soc, 1889, iv., 

123 and t.; 1891, vi., |68, 203; also Bomb. Grasses, 1896, 70; Fl. Br. Ind., 
vii., 177; Stapf, l.c. 363. This sweetly scented grass, Mrs. Lisboa says, bears 
the following vernacular names—vaidia-gavat, usad hana, bhos, tambrut. It 
is common at Lanowli, Poona, etc., and at the end of the rains gives a purple 
colour to the countryside. The authors of the Pharmacographia Indica (iii., 
570-1) observe: “‘ We have distilled the grass and obtained from it an essential 
oil, having at first an odour recalling that of cassia and rosemary, but afterwards. 
a strong persistent odour of oil of cassia. Messrs. Schimmel & Co. noticed the odour 
of pine-needle oil in this sample, and found the sp. gr. to be 0°945.”".. . . “The 
yield of oil from the grass was equal to that obtained from A. Schoenanthus ; it 
had a deep sherry colour, asp. gr. of 0°931 compared to an equal volume of 
water at 84°F.” [Cf. Gildemeister and Hoffmann, Volatile Oils, 299.] 

10. Andropogon Schoenanthus, Linn, Sp. Pl.; A. laniger, Desf.; and A: 

Jwarancusa, subsp. laniger, Hook. f.= Cymbopogon Schoenanthus, Spreng (see 

p. 461). [Cf. Stapf, lc. 252.] 

ANILINE AND ALIZARINE (see Coal Tar, p. 344). 

ANOGEISSUS LATIFOLIA, Wall.; Fl. Br. Ind., ii., 450; 
Gamble, Man. Ind. Timbs., 346; ComBretacez. The dhaura, dhduri, 
dhavada, hesel, békli, arma, vellay naga, chiriman, etc. A large deciduous 
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tree of the Sub-Himalayan tracts from the Ravi eastward to Central and 
Southern India. Ascends to 3,000 feet in altitude. 

Dhaura Gum is used in calico-printing and has been suggested as likely to be 
useful to dyers in England (Journ. Chem. Soc. Indust., Dec., 31, 1887, 79). It is 
largely exported, and constitutes the bulk of the Gum Ghati sold in Bombay (see 
Acacia, pp. 15,17). [O/. Hooper, Edible Gum, Rept. Labor. Ind. Mus., 1904-5, 23.) 

he leaves yield a Sg fg and a Tan. Hummel ras Ree. ant {ndn 
1888-9, 93) valued the leaves for tanning purposes at 4s. . per ewt. (abou 
one-third mo the relative value of divi-divi). A tanning extract has been prepared 

a the bark by Hooper, containing 43°8 per cent. of tannin. The Trmser is 
ng and tough, but splits in seasoning and will not stand damp. It is used for 

idles, axles, etc., also in furniture-making and ship-building, and has been 
5 recommended for railway sleepers. It gives a good fuel and charcoal. The 
white-wax insect (Ceroplastes ceriferus) has been reported as found on this 
tree. Other two species of economic interest are—A. acuminata, Wall., chakwa, 
Fre met with in Bengal, South India and Burma, which yields a poor 

; A. pendula, Wall, , dhaukra, ete., a small gregarious tree of the 
forests of Rajputana and Bandelkhand, which coppices well and yields a 

timber much like that of 4. latifolia. 

 ANONA SQUAMOSA, Linn., and A. RETICULATA, Linn. ; 

Fl. Br. Ind., i., 78; Pharmacog. Ind., i., 44; ANONACE2. 
‘The former is the CustarpD-aPPLeof Anglo-Indians, SWEET-SOP or SUGAR-APPLE 
(West Indies and America), sharifah, sitaphal, dta, lina, sitd-palam, sité-punda, 
auza, duranji, etc. A small tree native of tropical America but much cultivated 
in India. In Central and Western India it oceurs wild and so abundantly as 
almost to constitute forests. The latter is the Bullock’s Heart, or ramphal, 
ramsita, which yields an inferior fruit sometimes eaten. 

The bark affords an inferior F1rpre and the fruit, bark, leaves and roots are 
used in Mepictnp, the latter being considered a drastic purgative. The crushed 
leaves are applied to the nostrils of women in hysterical or fainting fits. Dymock 
informs us that the seeds yield an Or and three Resins; the latter appear to be 
the acrid principles and are useful as InsrcticipEs. The same quality is ascribed 
to the leaves and immature fruits. The Frurrs are eaten by both Natives and 
Europeans, and in the West Indies a kind of cider is made from them. The 
fruits of the wild plant have proved useful in famine. The cultivation is said 
to be simple. The seeds, obtained fresh from the fruit, are sown in pots about the 
middle of February. The seedlings are transplanted into holes 3 feet deep by 
3 feet diameter, which have been filled with cow-manure, old mortar and garden 
soil in equal parts. The trees should be pruned and re-manured every March 
or April and well watered until the rains set in (J. H. Dieves, Ind. Gard., 
Feb. 23, 1899). The Custard-apple is in season in Bengal during the greater part 
of the rainy and cold months (Firminger), and constitutes one of the chief fruits 
of that season. Another species, the Chirimoya of Peru (A. Cherimolia, Miller), 
is cultivated in parts of Burma for the fruit, and it appears to do well 
[Cf. Land Rec. Admin. Rept., Rangoon, 1904, 18.] 

ANTIARIS TOXICARIA, Lesch.; Fl. Br. Ind., v., 537 ; Gamble, 
Man. Ind. Timbs., 651; Urticacem. The Upas Tree, jastind, karwat, 
alli, jazigri, aranjili, hmyaseik, etc. A gigantic tree of the evergreen 
forests in Burma, the Western Ghats and Ceylon. 

Very full accounts of the legendary attributes of this tree and of the investi- 
— into the subject may be found in the above-named works, and also in the 
harmacographia Indica (iii., 348-55), Yule and Burnell (Anglo-Ind. Gloss., 

Hobson-Jobson, 952-9), and the Kew Bulletins for February, October and 
November, 1891. The tree exudes a white Resrn used for poisoning arrows. 
(Cr. Lewin, Die Pfeilgifte, 1894, pt. iii., 301, ete.] The inner bark gives a 

BRE which makes strong cordage. The Natives strip the bark into large 
pieces, soak them in water and beat them to obtain the white fibre. In Western 

dia the tree is known as the “‘ Sacking-tree,”” because the tough bark is stripped 
off whole from branches or young trees to form rice-sacks, a section of the stem 
being left to serve as a bottom to each sack. The seeds are said to be used in 
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MEDICINE as a febrifuge and anti-dysenteric. [C/. Horsfield, Plante Javanice 
rariores, 1852, 52-62.] 

ANTIMONIUM or ANTIMONY ; Ball, Man. Econ. Geol. Ind., 
163-7; Holland, Rec. Geol. Surv. Ind., xxxii., 97. The surmd, surmah-t- 
Isfahani, anjan, anjanak-kallu, anjanam, ismad, etc. A black ore of 

antimony or tersulphide. 
Antimony-sulphide (stibnite) occurs at Shigri in Lahoul, also in the Jhelum 

district of the Panjab, and in Tenasserim of Burma. Large quantities of the ore, 
containing gold, have also been discovered in the Amherst district of Burma. 
Natives do not seem to utilise this metal as an alloy. Its chief use is in the 
manufacture of type-metal. It is employed by the ladies as a cosmetic, but 
much of the antimony sold for that purpose is really galona imported from Kabul 
and Bokhara, which is often confused with antimony. 

APIUM GRAVEOLENS, Linn. ; Fl. Br. Ind., ii., 679 ; UMBEL1I- 
FER. Celery, ajmid, chan, ajwan-kaputa, karafs, etc. ; commonly called 
salert in Indian bazars. 

A glabrous herb native of England and other parts of Europe, and widely 
distributed—e.g. to North Africa and the shores of New Zealand. It is cultivated 
in different parts of India during the cold weather, chiefly in gardens near towns 
for the use of the European population. It is also cultivated in Bengal for its ~ 
seed and in the Panjab for its root. In Mrepictne the officinal root is considered 
alterative and diuretic, and the seeds are given as stimulant and cordial. Cooked 
celery is said to be useful in rheumatism. The seed is eaten as a Spice by the 
Natives, and the blanched stems and leaf-stalks by Europeans. In the wild state 
itis, to a certain degree, poisonous... [Cf. Forster, Pl. Esc., 1786, 67; Paulus 
Aigineta (Adams, Comment. _), iii., 106; Pharmacog. Ind., ii, 122-4; Queensland Agri. 
Journ., 1903, xiii., 257; U.S. Dept. Agri., Farmer's Bull., 1902, No. 148.] 

AQUILARIA AGALLOCHA, Rowb. ; Fl. Br. Ind., v., 199-200; 

Gamble, Man. Ind. Timbs., 579; Pharmacog. Ind., iii., 217; Brandis, 
Ind. Trees, 546; THyYMELZACEH. Calambac, Aloe- or Eagle-wood, the Aloes 
or Lignum Aloes of the Scriptures, agar, ugur, ugal, uid, sasi, akyau, kayu, 
garu, etc. The Sanskrit agaru (a privative, and garw heavyy—a name 
given to it from the circumstance that it does not float on water) is the 
root from which most of its vernacular names have been derived. Laghu 
or lauha, another Sanskrit and Pali synonym, is supposed by some to 
be the origin of the expression Aloes-wood—and might therefore be 
accepted as denoting a light form that would float.on water. 

It is a large evergreen tree of the Bhutan Himalaya, Assam, Khasia 
hills, Eastern Bengal and Martaban hills (Burma). It attains a height of 
60 or 70 or 100 feet and a girth of 5 to 8 feet. It is fit to be cut down 
for agar collecting at 20 years, but some authors consider it is not mature 
until 50 or 60 years. Another species, A. malaccensis, Lamk., is 
supposed to be the Eagle-wood of Malacca and of Tenasserim. 

A review of the recent information collected by the Reporter on Economie 
Products (written by Hooper) will be found in The Agricultural Ledger (1904, 
No.1). The wood inits ordinary state is not of much value, being paleincolour, light 
andinodorous. But under certain conditions a change takes place in both trunk 
and branches, the wood becoming gorged with a dark resinous, aromatic juice, 
which gives it a greater specific gravity. The portions thus impregnated are 
collected and constitute the drug called agar, whichis esteemed in proportion 
as it abounds in resinous matter. In no other part of the tree is this fragrant 
resin deposited. There is no external mark by which to recognise good from 
bad trees ; they have to be cut down to discover the resin, which is only richin 
one out of twelve. The average yield of a mature tree is 6 to 8 lb., and an 
exceptionally good tree may afford as much as Rs. 300 worth of agar. It is 

72 

ae - ye AAR. om Sr lie ai ee ee i 

"e<'y Aula Gets ao 

“ae 



AQUILARIA 
NATURAL PAPER AGALLOCHA 

difficult to decide what is the predisposing cause of the secretion of this oleo- 
resin, but the majority of forest officers are of opinion that it is usually, if not 

found where some former injury has been received, The old tradition 
in the Ain-i-Akbari (Blochmann, transl., 80), that the branches were 

off and buried in the ground in order to cause the formation of the resin, 
has been completely exploded by modern research. 

_. The Drvue occurs in pieces of extremely irregular shape and size. The 
' as eely exceeds a pound in weight, while some of excellent quality is met 

as chips or splinters. The lighter portion of wood called doom is the 
cheapest and is sold for Rs. | to Rs. 3 a seer, the black or brownish-black is the 
true agar of commerce and is called ghurkee ; it is worth from Rs. 16 to Rs. 20 
— The Ain-i-Akbari (l.c. 81) gives full directions for the distillate called. 

used in perfumery. 
_. From ancient times agar has been used all over the East on account of its per- 

_ fume and its supposed mepicrn at qualities. Itis alluded to repeatedly in The Bower 
anuscript as aguru (Hoernle, transl., 21, 23, 104), which may be described 
a medical treatise which dates from the 5th century. It is to-day employed 

largely in China, and utilised as incense and in the manufacture of joss-sticks. It 
is met with in most Eastern bazdrs, including those in Syria, where Hanbury 
found it for sale. In Sylhet a certain quantity is collected each year for the sake 
of extracting from it a sort of essential oil (agar-attar), which is considered as 
costly as attar of roses. In Bombay agar-batis or agar-lights are made of various 
1 lling substances of which aloes-wood is the chief ingredient. These 
sticks are burned as incense or are used to perfume apartments. Marco Polo, 
Garcia de Orta, Varthéma, Barbosa, Linschoten, Herbert and many other of the 
early European visitors to India allude to Eagle- or Calambac-wood, although in 
Some cases it may be questionable whether it is the present plant. They one 
and all attribute, however, the finest quality to Cambodia, or to some part of the 
Malay Peninsula or Archipelago. Prebble, speaking of the present traffic, says 
the best quality, impo into Bombay, comes from Bankok. He mentions two 
well-known trade qualities, the gagali (4. Ayallocha) and the mawardi (A. 
mataccensis). Do these correspond to the gharki and mandali of the early 
writers? To 4. malaccensis has very possibly to be referred the jangli agar 
and the Singapore agar of the Bombay market. But the Sylhet agar holds an 
honourable position. Various qualities are mentioned by most of the early writers 
such as Abul Fazl (in the Ain-i-Akbari, l.c.). Roxburgh wrote a long and highly 
sata article on A. Agaliocha, which was followed by an article by 
Henry Thomas Colebrook. These two papers give practically all that is known 
of the Indian Agar-wood (Trans. Linn. Soc., 1855, xxi., 199-206, pl. 21). Rumphius 
some time previously described two kinds of true and two kinds of false aloes-wood. 
The first of the true forms he says was the kilam of the Chinese and calambas of 
the Malays, and was obtained from Cambodia; the second true form was the garo 
or garu (a word that may be accepted as the Malayan variant of agaru)—both are 
possibly varieties of 4. mataccensis. According to the authors of the Pharma- 
cographia Indica the best MEDICINAL quality is the gharki vid from Sylhet. 

. 6 ‘aulus Agineta (Adams, transl.), iii,, 18; Pyrard, Voy. EZ. Ind., 1601 (ed. 
-_ 3 . Soc.), i., 335; ii., 360; Clusius, Hist. Exot. Pl., 1605, 172 ; Barbosa, Coasts 
___ &. Africa and Malabar (ed. Hak. Soc.), 204 ; Herbert, Travels, 1677, 333; Milburn, 

_ Or. Comm., 1813, ii., 312-3; Birdwood and Foster, H.I.C. First Letter Book, 
337, 340, 406, 410, 427-8; Buchanan-Hamilton, Comment. on Herb. Amb., 
in Mem. Wern. Soc., 1832, vi. 276; Taylor, Topog. Stat. Dacca, 250 ; Hooker, 
Him. Journ. (ed. 1854), ii., 328; Moeller, in Pharm. Post., 1896, 1898 ; Holmes, 
Mus. Rept., Pharm. Soc. Gt. Brit., 1895-1902, 39-45]. The last-mentioned 
work is an exceedingly instructive review of Moeller’s results, and republishes 
his illustrations of microscopic sections of the various forms of the wood, etc., etc. 

Mr. E. A. Gait, who was director of Land Records and Agriculture, Assam, 
in 1894, drew attention to the fact that the bark of Aquilaria Agaltocha afiords 
a Naturat Paper that appears to have been used for ages by the aboriginal 
agi Assam, like the birch bark of the Aryans. The information then col- 

i willbe found in a paper on the Abstract of Contents of one of the Ahum 
Puthis (Journ. As. Soc., Beng., 1894, lxiii., pt. i., No. 2), from which the 
following may be given: “ Although the bark was widely used as a writing- 
material throughout Assam, prior to the introduction of paper, its employment 
as such seems to have escaped notice. Brahmins and Goshais in the habit of 
performing religious ceremonies in the houses of their disciples or in the presence 
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of the gods in the temple, consider it impure to have their mantras written on 
mill-made paper and, therefore, retain the custom of writing their sacred books 
on the prepared bark of the sachi tree.” Loureiro says that the common paper 
of the Cochin-Chinese is made of the bark of A. mataccensis. Besides forming 
the leaves of books the bark is sometimes used as covers for binding books. The 
Nagas and other hill tribes prepare strips of the bark by which they hang their 
baskets on the forehead. The Firpre is employed for making ropes, but it is 
not very lasting. 

Taggar Wood, according to Holmes, is a dark-brown timber exported from 
Madagascar to Zanzibar, and thence to Bombay, but Colebrook so long ago as 
1851 spoke of it as a wood sold in Bengal to the unwary as a substitute for agar. 
Dick, in a letter to Roxburgh, gave tuggur as the Bengali name for a wood found 
in the hills near Sylhet, a geographical reference that might suggest Exewearia 
Agattocha, a plant known by various Indian names such as thilla, tilai, and. tayaw 
kayaw in Burma, and tala kiriya in Ceylon. So far as Roxburgh was aware, 
however, it did not afford any form of agar-wood. Mason speaks of it as Blinding 
Aloes, and by others it is called the Tiger’s Milk Tree. 

ARACHIS HYPOGAA, Linn. ; Fl. Br. Ind., ii., 161; Cooke, 
Fl. Pres. Bomb., i., 408; De Candolle, Orig. Cult. Plants (Engl. ed.), 411; 
Mollison, Textbook Ind. Agri., iii., 102; Agri. Ledg., 1893, No. 15; 1899, 
No. 12, 147; 1900, No. 1; Burkill, Kew Bull., 1901, 175-200; Leev- 
minos&. The Ground-nut, Earth-nut, Pea-nut, Monkey-nut, Pindar, 
Katjang, Pistache de terre, Manila-nut, Chinese-nut, and in the 
vernaculars of India (which for the most part are translations of one 
or other of the names mentioned), mung-phali, bhui-mung, bhus-singh, 
bhui-chana, villdéyoti-(bilat) mung, chini-badam, Manila-kotai, veru sangalu, 
myeleh, mibe, etc. There are thus no Indian names that would imply an 
ancient knowledge of the plant. 

This is undoubtedly, therefore, another of the very long list of plants 
introduced into India in comparatively recent times. There would seem 
little room for doubt that though nowadays extensively cultivated in all 
tropical countries it is originally a native of Brazil. But there would 
appear to have been successive and possibly independent efforts to intro- 
duce it into India. It may have come from China to Bengal (hence the 
name Chini-badam) ; from Manila to. South India -(Manila-kotai), and 
from Africa and very possibly direct from Brazil as well, to Western India. 

History.—It does not seem necessary to quote all the passages that support 
these conclusions. Perhaps one of the earliest direct references to this plant, as 
grown in India, occurs in Buchanan-Hamilton’s Travels through Mysore, etc., 
published originally in 1800. In the Report of South Arcot (1850-1) mention is 
made of 4,000 acres being under the crop. The nut made its appearance in 
Europe as a commercial product about the year 1840. The Indian modern 
trade may be said to date from a Resolution of the Government of India pub- 
lished in November 1877, and a subsequent Resolution of August 1879. In 
consequence of the replies to the latter, J. E. O’Conor wrote a report on The 
Cultivation of Ground-nut in India (Journ. Agri.-Hort. Soc. Ind., 1879, n.s., Vi., 
87-98). After detailing the facts ascertained regarding the extent of cultivation 
and other useful and interesting particulars, he drew attention tersely to the 
present position and future prospects of the Indian foreign trade in the nut. 
The exports were in 1878-9, 25,472 cwt., “or little more than 1 per cent. of 
the imports into France. The question now is, whether India should be content 
to leave France to draw all her supplies of this valuable food-stuff and com- 
mercial product from Africa or whether she should not enter actively into 
competition for at any rate a substantial portion of the trade ”’ (l.c. 97). 

Space cannot be afforded in this work to deal very fully with the 
subject of the ground-nut. It may, however, be useful to enumerate, in 
sequence of date, some of the more important publications in addition to 
those mentioned in the Dictionary. [Cf. Dymock, Mat. Med. Western Ind., 
1884, 674; Church, Food-Grains of India, 1886, 127; Pharmacog. Ind., 1890, 
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_ 494-6; Voelcker, Journ. Roy. Agri. Soc., 3rd ser., 1892, iii., 727-30; Sabba Rao, 
The Ground- Earth- or Pea-nut, Mad. Agri. Dept. Bull., 1893, No. 28; Robertson, 
Handy, Pe Agri. Soc., 3rd ser., 1893, iv., 648-51; Imp. Inst. Handbook, 1893 ; 

, Pea-nuts, their Culture and Uses, U.S. Dept. Agri. Farmer's Bull., 1895, 
No. 25; Batten, Queensland Journ. Agri. Dept., 1899; Trop. Agrist., June 1, 

1900; Barber, The Ground-Nut Crops near Panruti, S. Arcot, Mad. Agri. 
ull., 1900, No. 38; Leather and Benson, The Grownd-Nut Crop, Rept. 

m Certain Anal. and Exper., Mad. Agri. Dept. Bull., 1900, No. 41; Leather, 
Land Rec. and Agri. Mad., 1900; Imp. Inst. Tech. Repts., 1903, 126, 130 ; 

Ann. General Memo. Earth-Nut Crop Ind. (issued by the Director-General 
of Statistics), 1899-1904; Freeman, Ground-Nuts W. Ind., Imp. Dept. 
= phl. ser., No. 25; Rept. Disease of Ground-Nuts, Mad. Board 
oe “i y 1904, No. 615; Barber, Sc. Rept. Dept. Agri. Mad., 1905-6; 
ett) 

_ CULTIVATION.—Although grown here and there all over India as a 
garden and even an occasional field crop, it is only in Madras and Bombay 

_ that the pea-nut is produced on a commercial scale. The remarks that 
follow will, therefore, be restricted very largely to an abstract of the 
available particulars regarding these two Presidencies. 

Area.—In most provinces the area under the crop is not returned 
‘separately from other pulses or other oil-seeds, so that a complete statement 

cannot be furnished. O’Conor tells us that in 1879 there were in all 
India 112,000 acres under the erop, of which 70,350 acres were in Bombay 
and 34,630 acres in Madras. Ten years later (1889-90) Madras alone was 
returned as having had 279,355 acres, of which 185,876 were in South Arcot, 
the chief seat of South Indian production. From that date the popularity 
of the crop steadily declined up to 1897-8, from which date it improved. 
Omitting the last three figures, the areas in Madras were as follows :— 
258 in 1890-1; 201 in 1891-2; 226 in 1892-3; 247 in 1893-4; 226 in 
1894-5 ; 243 in 1895-6; 157 in 1896-7; 94 in 1897-8; 116 in 1898-9 ; 
102 in 1899-1900 ; 229 in 1900-1 ; 337 in 1901-2; 421 in 1902-3; 384 in 
1903-4 ; 366 in 1904-5; 393 in 1905-6, and the estimate for 1906-7 shows 

_ the Madras area as 507,600 acres, while that of Bombay is only 93,800 
_ acres. The explanation of this decline and subsequent expansion will be 

found below—viz. the improvement rapidly accomplished by the intro- 
duction of a new stock. The experience of Bombay (including its Native 

_ States, mainly Kolhapur) has been somewhat similar, except that pro- 
duction has not recovered. The acreage under the crop in 1891-2 stood 
at 145,468, and in the succeeding years, expressed in hundreds, was as 
follows :—142 in 1892-3 ; 184 in 1893-4; 159 in 1894-5 ; 164 in 1895-6; 

148 in 1896-7; 120 in 1897-8; 101 in 1898-9; 71 in 1899-1900; 64 in 
_ 1900-1; 96 in 1901-2; 69 in 1902-3; 89 in 1903-4; 93 in 1904-5; and 

_ 95 in 1905-6. Bombay cultivation may be said to be confined to the 
Deccan and the Karndtak with Sholapur and Satara as the most 
important districts. 

Varieties and Races, also Deterioration of Stock.—From the early 
imported stock there had gradually developed certain races of the plant 
that within the past few years came to be spoken of collectively as 
the “Indigenous Variety.” Some of the so-called indigenous races 
are grown purely and simply on garden soil and eaten as nuts, 
others are speially adapted for field cultivation and vary greatly in 
the amount of oil they contain. Although doubtless inferior, India 
thus possesses a series of races that correspond to the large edible 
forms produced in perfection in America, and to the special smaller oil- 
yielding nuts of Africa. In the Madras Bulletin (No. 37) mention is made 
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of a communication from the Madras Chamber of Commerce attributing the 
decline in the production of the nut to a deterioration in the quality of the 
Indian stock. In reference to that opinion, Sir William Thiselton-Dyer, 
then Director of the Royal Gardens, Kew, addressed the Under-Secretary 

of State for India on February 23, 1899. The following passages may here 
be given from that letter: ““I may say at once that deterioration of 
seed is a facile theory which is continually advanced when the produce 
of a crop is disappointing. It is one in which I have very little belief. 
The real explanation of the falling off is to be found usually in the ex- 
haustion of some constituent of the soil. Madras ground-nuts have long 
been known to be poorest in quality of any to'be found in commerce. 
The percentage of oil in shelled kernels is given in the United States Con- 
sular Report (April 1, 1894, 683-9) as follows :—Senegal, 51; Hast African, 
49; American, 42; Madras, 43. From these figures it does not appear 
that any advantage would arise from introducing American seed. As to 
Japan ground-nuts I have no information. The oil from the American 
seed again appears to command an inferior price to that of Africa.” 

“The problem is one which should be taken up on an experimental 
farm. It is not improbable that want of potash is the cause of this dimin- 
ished yield, if the diminution be a fact. _Manuring with wood-ashes would 
be a simple means of testing this.” “‘ Formerly the cake or residue after 
the expression of the oil was only used for cattle food. It is now converted 
into various palatable forms of human food, the use of which has been 
tried with success in the German army.” 

The reference to American and Japanese seed was doubtless in 
consequence of the proposal to import such seed having been made 
in the Madras Government Proceedings. The above letter caused a 
searching and highly beneficial inquiry to be instituted in both Madras 
and Bombay. Opinions were called for from the District Officers of 

No Deterioration 
in Bombay. 

New Seed 
Imported. 

Revolution in 
Production. 

Madras Presidency, but the replies may be said to have manifested a re- 
markable agreement in favour of the theory of a deterioration of the Indian 
stock having actually taken place. Mollison, on the other hand, wrote : 
“ ¥ donot think that any positive deterioration in the seed of the Bombay 
crop can be proved. There is, however, perhaps good reason to join issue 
with the Madras Agricultural Department and test on Government Farms 
whether imported seed of the better varieties give better results than the 
indigenous seed. I should, however, do this in the first instance on a 
small scale.’ It has been shown by the areas of production, that quite 
as serious a decline, however, took place in Bombay as in Madras. It is 
probable, therefore, that the shrinkage in both Presidencies may have 

been due to the same causes, whatever these may have been. 
Acting on the opinion of its local officers, the Madras Government 

imported various reputed races of seed, and private individuals seem to 
have done the same. The result was that the indigenous varieties were 
rapidly displaced, and it is believed at the present moment they hardly 
anywhere exist in the Madras area of field cultivation. Barber in his 
report (published 1890) says: “‘ Two or three years ago something like a 
revolution had occurred in the introduction of a new variety called the 
Mauritius ground-nut. The suddenness and completeness of this change 
is worth considering.” Barber accordingly gives particulars of the 
crops found by him on certain fields. He only came across four little 
pieces of land containing the indigenous plant, and these he did not think 
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collectively could equal an acre in extent. He then continues: “ The 
4 of this neighbourhood have, therefore, changed their seed, and I 
believe that they have obtained a good variety and have thus greatly 

_ improved their position.” In another passage Barber again returns to 
the subject: ‘ There has recently,” he says, “ been a change of seed— 
a fact which is of undoubted importance in the checking of disease, if of 
no further advantage.” | 
Benson (Bull. No. 41) gives the results of the Madras Govern- 

_ ment experiments, as also of the French Government experiments at 
Pondicherry. These showed splendid results in Madras with the Haut 
Saloum variety from East Africa, and in Pondicherry with the Senegal. 
The returns of the Saidapet Farm were as follows :—Country, 271 Ib. ; 

_ Mauritius, 425 lb.; Japan, 427 Ib.; Ruffisqul, 598 Ib.; Sine, 884 Ib. ; 

Gambie, 1,021 Ib.; Haut Saloum, 1,379 Ib.; American large, 303 Ib. ; 
and small, 436 lb. per acre. The figures of the Pondicherry experiment 
from equal plots were as follows :—yield, 21 lb. from Bombay seed ; 
1 Tb. from local seed; and 652 lb. from Senegal seed. Benson then 
oncludes by explaining that the so-called Mauritius, now largely being 

in the Presidency, came in reality from Mozambique, though 
rought to India by a passenger from Mauritius. “ That variety,” he 

adds, “has given results on a par with the Senegal, but the seed contains 
a resino-gommeuse substance which, as it remains in suspension in the 
_ oil, delays the settling and gives a very pronounced taste of the ground- 
nut to the oil.” Mollison (Teztbook, l.c. 104) says: “A good crop on 
suitable land liberally managed will, on an average, yield from 3,200 to 

_ to 3,500 Ib. of unhusked nuts per acre. These figures apply only to good 
land. The proportion by weight of unhusked nuts to those with husk 

_ removed is as 4 to 3.” “* They are usually sold unhusked, and are worth 
_ from 30 to 45 Ib. per rupee according to locality and season.” 
____ In response to the reputation of an inferior yield of oil from the Indian 

_ nut, Leather made an extensive series of analyses, the result being the dis- 
covery that the yield in the indigenous seed averages from 40 to 44 per cent. 
_and that of the so-called Mauritius from 44 to 49 per cent. It would thus 

appear that India has not only secured a more prolific plant but one richer 
_ in oil by the importation of the Mozambique seed. As already indicated, an 

be the direct expression of the renewed popular favour of the crop. Of 
Indian agriculture, however, it would not be far from correct to affirm 

_ that the selfish systems pursued very often result in an unconscious 
_ retrograde selection, so that it'may be believed degeneration of imported 
_ stock is an exceedingly frequent result. But it goes without saying that 
the continuous cultivation of the same plant with little manure and an 
imperfect rotation must produce a poverty of soil and a corresponding 

_ decline in the value of produce. Fresh supplies of seed or seed brought 
_ from a distance to the country or locality of cultivation, is in all branches 
| of agriculture an admitted advantage. It remains to be seen how long 

__ the new seed will retain its superiority on the Indian soil and under Indian 
_ methods of cultivation. By way of concluding this paragraph, therefore, it 
_ may be added that there is little or nothing to prove that a decline in the 
_ oil-yielding property of the Indian stock had actually taken place. It 
_ Was grown originally as an edible nut, and it is probable that no effort was 
_ made to improve the stock into an oil-yielding form, so that it was, doubt- 
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less, always inferior as an oil plant, just as the American plant is so, com- 
pared with the special oil forms of East Africa. Mr. E. Solly reported 
to the Royal Asiatic Society (Committee of Commerce and Agriculture) 
in 1838, that he found the Indian ground-nut to contain 45°5 per cent. of 
oil. O’Conor tells us that in 1878-9 the husked seed yielded from 33 
to 50 per cent. of oil. It thus seems highly probable that the present 
average, ascertained by Leather, may have prevailed ever since India 
participated in the world’s supply of the nut. But within recent years the 
Indian plant has been subject to several diseases, and may have become 
in consequence less profitable to the cultivators than was formerly the 
case. 

Diseases and Pestss—In The Agricultural Journal of India (i., pt. ii., 
170-1) there will be found a short note by C. A. Barber on this subject. 
‘*The pests attacking ground-nut are comparatively few, the principal ones 
being * Surul’ or ‘ Mudupuchi’ and ‘ Tikka.’ The latter is a fungoid disease 
which is not at present very serious in this part of India and apparently prevails 
in damp, close weather. Surul on the other hand is universally present and does 
great damage: The word ‘ Surul’ means a ‘curling,’ and is dependent on the 
habit of the insect of burrowing inside the tissues of the leaves, which curl up and 
get distorted. The chrysalis is formed in a fold of the leaf. The insect is a 
minute dark moth (Anacampsis nextoria, Meyr.) of very active habits and is — 
probably nocturnal, On walking over the fields a constant shower of disturbed 
insects may be seen that quickly seek shelter under the neighbouring leaves. The 
walls of bungalows in the neighbourhood are sometimes blackened at night by 
millions of the moths attracted by the bright lights. 

“The Surul puchi appears to prefer laying one egg in each leaflet, which 
speedily turns brown and withers. In a bad attack the whole field assumes a 
blackened or blasted appearance. As is the case with most pests of this 
class, showers of rain are most beneficial, while hot sun and dry air lead to rapid 
increase, whether in dry or irrigated crops. ; 

** From the internal working of the caterpillar it is doubtful whether spraying 
will be of much use, but, on the other hand, it seems probable that light traps 
may help in destroying the moths at night.” 

Soils.—The ground-nut requires a sandy loam, light and porous, with 
plenty of lime, free subsoil drainage and a liberal supply of water. In Madras, 
according to C. K. Sabba Rao, the best soil is ash-coloured, absorptive and 
fairly retentive of moisture. The nut, however, is most generally grown on the 
more prevalent red sandy loams, but the opinion prevails that the darker the 
soil the darker the nut and the less desirable for seed purposes. Mr. Handy 
urges this same fact, namely that a light-coloured soil gives a light-coloured pod 
and thus improvesthe selling value as anarticle of food, though, he adds, “ equally 
sound and well-flavoured nuts may be produced on other soils.” Sabba Rao 
further observes that salt soils are unsuited, though stony soils rich in sand (if 
well manured) may yield a highly profitable return, while clayey soils are quite 
unsuited. In South Arcot, he tells us that the ground-nut had displaced indigo, 
since it is more profitable ; on the soil on which the one crop flourishes the other 
may be equally successfully grown. Mollison, speaking of Bombay, observes 
that. although raised on black land it delights in a good loam. But he adds that 
a heavy crop cannot be got without manuring and careful tillage. 

Rotation of Crops.—Sabba Rao remarks that the raiyats are unanimously 
of opinion that ground-nut is an exhausting crop and that it cannot be culti- 
vated uninterruptedly without the liberal use of manure. The rotation, which 
they observe, is with the second crop off the same field within the year, a 
rest being given every fourth or fifth year. ‘“‘ In the majority of cases, in South 
Arcot, the crop is sown amongst a standing crop of kambu (Pennisetum typhoi- 
deum), rdgi (Eleusine Coracana) or other crop when the latter is being hand- 
hoed. In/places where the crop has been recently introduced and plenty of good 
manure is available, it is cultivated either year after year on the same land, or 
only with an intervening crop at intervals of 4 or 5 years, whilst in some villages 
of the Shiyali taluk it is cultivated without intermission. In the neighbourhood 
of Panruti ... . the crop is changed once in 4 or 5 years.” Sabba Rao next 
gives particulars of the various crops with which ground-nut may be rotated and 
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reasons for and against each, and adds that the most popular rotation is 
Bite cereal varagu (Panicum miliacewm). Barber recently re-investigated 

n of rotation of ground-nuts with other crops and came to the con- 
that the charge of continuous cropping was well-founded. The answer 

to general inquiries on the subject was that a rest of one year was 
4or 5.’ “‘ The fields may be said to have little rest. Several 

are ae taken off in the year, of which ground-nuts form one.” “ Of 
Mea it may safely be asserted, as re, ground-nuts, there is none, 

n the 2 pee of rest allowed to the land shows that the ryot is aware of 
Barber thus views rotation from a different standpoint to 

1 cultivator, and by most persons his views would be upheld. 
allison, cao ie of the rotation pent in Bombay, says the roduc- 

¢ und-nut is undertaken by well-to-do cultivators, and is an indication 
ity and easy circumstances. It is often rotated with sugar-cane 

Piiiie s, and is occasionally taken where potatoes, onions, and brinjals (sota- 
Meltongena) are grown. In the gerden land of Surat, where chiclo (a sedge) 

is a troublesome weed, the growth of ground-nut nee to suppress it, and the 
horough digging which the soil gets in removing the nut is very beneficial. 

x garden crops ground-nut occupies the important position which gram 
is among dry crops. 

_ Manure.—Sabba Rao observes that the best manure appears to be the silt 
posit of tanks, and so highly is this valued that the cultivators carry silt 

n great distances and even pay high prices for the privilege of removing 
‘In South Arcot the fields are so manured once in 4 years with from 50 to 

100 cartloads per acre. The silt from the Perumal tank (that most in use in 
- $outh Arcot) has been found to contain about 22 per cent. of lime and nearly 

cent. of sand, Lime is fully recognised as a valuable manure for the crop. 
_ {Cf. Saidapet Farm Manual.| Ashes are also reckoned as very good manure for 

# d-nut, more especially on poor, sandy soils. So important is this that ashes 
also are carried great distances, even by rail, to the ground-nut area. Ashes are 

fact applied every year, sometimes at the rate of 30 cart-loads an acre. 
With regard to Thiselton-Dyer’ 8 recommendation to test the value of 
ok as a manure, it may be remarked that Leather made a special 

tion of certain soils in South Arcot, commonly under ground-nut. He 
found them all very deficient in lime. Four contained too little phosphate ; 

_ five were low in nitrogen, and only one showed a defect in potash. Mollison 
' remarks on the subject of manures for ground-nuts that sheep or goat manure, 
“sikable, bt by F iaae Bred cyan flock on the field or otherwise, is considered specially 

le, but, failing t farm-yard manure ‘should be applied in 
ble quantity. Deep i poms and thorough pulverisation of the soil 

_ before sowing help the crop materially. 
i) Preparation of Land and Seasons of Sowing and Reaping.—After 

_ the remarks already made on soils, rotation, etc., it is hardly necessary 
_ to do more than observe that ordinary methods of tillage usually 

suffice. About 90 lb. of seed per acre will be sufficient for sowings made up 
os the middle of August, but later on about 112 lb. are required since the 

t does not grow so luxuriantly. The crop is sown thickly since the 
of the pods are borne within a few inches around the central stem. 

The crop is generally hand-hoed twice, about fifteen men per acre being 
A: "required each time.. The bullock hoe is not used owing to the injury done 
by it to the crop. In normal seasons.ground-nuts, sown under irrigation, 
are watered twice a week during the last two months. While being 

_ Watered it is customary to weed the plots, and in some cases the plants 
, are lightly trodden under foot. with the object of bringing them into 
4 contact with the soil. On unirrigated land the crop is sown any 

- time between the middle of June and the middle of August ; on irrigated 
land from the middle of August to the middle of September. . The latest 

_ possible sowings are from September 30 to October 15, viz. in Chingle- 
a out and North Arcot. There would thus appear to be two areas or con- 

_ ditions—an early and a late. The normal dates of sowing for the former 
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would appear to be from July 15 to August 15, and for the latter from 
August 1 to September 15. 

The duration of the crop in the soil seems to vary considerably. The 
crop sown on irrigated land in South Arcot normally on July 10 comes into 
season about October 10, having occupied the soil for only three months. 
Again, the crops sown normally on June 15 in the Bhavani and Cauvery 
valleys are not mature until January 15, and have thus occupied the soil 
for seven months. Usually the crop occupies the soil a little over five 
months, and thus for the early districts (such as South Arcot) it comes 
into market from J anuary 15 to February 15 and for the later districts 
(Chingleput and North Arcot) from February 1 to March 15. As a rule, 
however, in the districts of late sowing the crop occupies the soil for a 
slightly shorter period, and thus comes into market approximately at the 
same time as the other sowings. 

Of Bombay Mollison observes that the ground-nut is usually a kharif 
(rain) crop, sown as soon as the previously prepared soil has been 
sufficiently moistened by the first fall of rain in June; but in the Deccan 
it is also grown as a rabi (winter) irrigated crop. The monsoon crop 
occupies the soil six to seven months, and in the absence of rain the land 
must be kept moist artificially. It is usual to give two to four waterings 
during the last two or three months. The seed is ordinarily sown between 
monsoon showers, when the land is dry enough to be worked by a plough. 
The crop should be weeded at least twice. As soon as it shades the ground, 
no further attention, except watering, is required.. The crop is harvested 
likes potatoes, sometimes with a plough, but more often the field is dug 
over by hand with a Native pick. A cultivator collects a regular army 
of workers, and usually pays in kind. In order to expedite the digging 
the haulms or vines are previously reaped and removed. These form an 
esteemed fodder. 

The returns of sowing and reaping furnished by the authorities regard- 
ing the Bombay Presidency show the crop to be slightly earlier in Bombay 
than in Madras. The earliest sowings take place on June 1 and the latest 
on July 31. Of the Bombay districts Poona and Sholapur sow, as a 
rule, about fifteen days later than the other districts. The period of 
occupancy of soil varies considerably ; the maximum duration is eight 
months in Belgaum, where the crop is normally sown on June 10 and 
reaped usually about February 10. In Ahmednagar it is reaped a month 
sooner, having occupied the soil for seven months. The shortest duration 
is four and a half months in Poona, where the crop, sown on June 15 
(normally) is reaped on November 1. In other districts the crop oceu- 
pies the soil a little over five months, and as Satara and Sholapur are 
the most important producing districts it may be added that the Bombay 
crop comes into season in November, and thus on an average six weeks 
before the chief Madras crop. This is therefore a fact of considerable 
importance which the foreign buyers of Indian nuts should bear in mind. 

TRADE.—Foreign Trade.—It has already been fully demonstrated that 
the area of production in India has been vastly extended and the condi- 
tion and location of the trade exactly reversed since O’Conor’s report of 
1879. The greatest area of production is now in South India, and more- 
over there has grown up in Madras a considerable traffic in the manufacture 
and export of the oil. In other words, an increased local consumption 
would seem to be gradually lessening the amount available for foreign 
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transactions. It would thus seem that to some extent at least this may 
account for the outery regarding a decline in the Madras traffic. It is 
] ‘than probable, however, that the prevalence of disease in the crop 
aa the exceptionally unfavourable seasons of 1897-8 and 1899 (during 
which the rains failed at the sowing season and the prices of foodstuffs rose 

on account of famine) directly decreased the available area of production. 
‘This state of affairs was not peculiar to the earth-nut but marked the 
traffic in all other oil-seeds. Such a condition might easily enough be 

sed to accentuate the knowledge, if such existed, of the inferiority 
he Indian as compared with certain other well-known commercial oil- 

yielding stocks, until the opinion might have been formed that a deterio- 
ration of the Indian nut had occurred. While such deterioration may have 
been taking place, it is a matter.of history that the increasing imports 
into Europe of improved cotton-seed oil from the United States and 
India gradually displaced ground-nut and other oils from some of their 

‘kets and thus tended to lower the prices offered for them. Be the ex- 
planation what it may, the new seed, presently being eagerly sought after 

by the Indian cultivators, has aready given tokens of being much superior 
to the old stock, and, as a possible result of this as also a consequence of the 
return of more prosperous seasons, the area of production has greatly 

_ Exports.—The following figures may here be given in manifestation 
_of the past and present Foreign Exports of Ground-nuts from India :—In 
1894-5 the total exports were 2,267,222 cwt., of which Bombay contri- 
buted 1,598,387 cwt. Taking the subsequent years and for convenience 
omitting the last three figures, the corresponding trade returns were for 

_ 1895-6, total 1,118 cwt. and Bombay’s share 796 cwt.; for 1896-7 they 
stood at 486 and 238 cwt.; for 1897-8 at 44 and 19 éwt.; for 1898-9 
at 87 and 76 ewt. ; for 1899-1900 at 155 and 23 cwt.; for 1900-1 at 232 

- and 29 ewt.; for 1901-2 at 1,085 and 98 cwt.; 1902-3 at 1,035 and 52 
 ewt.; 1903-4 at 1,921 and 91 cwt.; 1904-5 at 1,674 and 42 ewt. ; 1905-6 

at 1,374 and 149 cwt.; and 1906-7 at 1,725 and 130 ewt. It will thus 
be observed that a serious drop in the trade took place in 1896-7 and 
became accentuated in 1897-8, since which date a revival has gradually 

_ set in, but mainly in the Madras supply, the Bombay exports being now 
nly a small proportion of the former magnitude. In 1906-7, however, the 

Madras supply decreased to 1,350,096 cwt. from 1,827,243 cwt. (in 1903-4), 
_ while the Bombay supply increased from 42,408 cwt. to 130,356 cwt, 
Internal Traftic.—The returns of the traffic by rail and river show 

_ that the chief movement is from the Presidency of Madras into its port 
towns and thus to meet the foreign exports. Of the total amount carried 

_ by these routes in 1906-7 (viz. 1,733,123 cwt.) Madras ports alone took 
_ 1,476,198 ewt. 
___ _Trade in Oil and Cake.—The oil may be obtained by cold expression 
_ or by moderate heat. The former process affords the best oil but in 
‘ quantity than the latter. The cold-pressed oil is almost 

colourless, has an agreeably faint odour and a taste not unlike that 
| of olive oil. That obtained by the hot process is dark yellow and has 

_& more or less disagreeable taste and smell. Although the oil does 
ot turn rancid so quickly as most Indian oils, on exposure it slowly 
kens and then becomes rancid. It is a non-drying oil, the best 
ties of which have a sp. gr. of about 0-918 at 15° O. when fresh, and 
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0:920 when old. It becomes turbid at 3°C., concretes at 3° C., and hardens 

at —7°C. As an illuminating oil it is now recognised as having buta feeble 
power, and its chief use is therefore in soap-making and as a lubricant. 
It is also much employed by perfumers in the preparation of pomades, 
cold creams, etc. The finer qualities are, however, used both in Mepr1cing 

and as an article of Foon, and there can be little doubt that large quantities 
are annually passed off as Olive oil and are made into a form of butter 
employed in cookery. The chief centre of this oil industry may be said to 
be at Marseilles, though it is also produced at London, Hamburg, Berlin, ete. 

Yormerly the seat of the Indian ground-nut oil trade was Pondicherry. 
In 1894, however, a change took place and the traffic migrated to Madras 
ports, more especially the port of Cuddalore. In 1890-1 the total ex- 
ports (coastwise and Foreign) from Pondicherry are said to have been 
762,195 gallons and from Madras ports 41,275 gallons. In 1893-4 the 
corresponding figures were 860,800 gallons and 8,717 gallons, but in 1894-5 
they stood at 165,858 gallons from Pondicherry and 567,375 gallons from 
Madras ports, while in 1895-6 the coastwise exports from Madras were 
690,134 gallons, mostly consigned to Burma. Steadily this change con- 
tinued until the exports from the French port had been entirely dis- 
continued. A similar migration of the trade in ground-nuts from Pondi- 
cherry also took place. 

Turning now to consider the total traffic of India in this oil, the 
total foreign exports for the last eight years were 1898-9, 27,859 
gallons; 1899-1900, 53,261 gallons; 1900-1, 40,357 gallons; 1901-2, 
73,079 gallons ; 1902-3, 84,785 gallons; 1903-4, 50,603 gallons; 1904-5, 
48,582 gallons; 1905-6, 7,814 gallons; and 1906-7, 16,608 gallons. The 

total coastwise exports from India (not Madras alone as above reviewed) 
during the corresponding periods were in 1898-9, 544,572 gallons; in 
1899-1900, 761,584 gallons; in 1900-1, 1,585,964 gallons; in 1901-2, 
2,159,843 gallons; in 1902-3, 1,610.975 gallons; in 1903-4, 1,761,898 
gallons ; in 1904-5, 1,469,769 gallons ; and in 1905-6, 2,472,334 gallons. 
Of these amounts on an average 70 to 80 per cent. go from Madras to 
Burma, while the foreign exports in the oil go mainly from Madras and 
Bengal and are consigned to Mauritius, Natal and the Straits Settlements. 

Oi Mills.—It is significant that the bulk of the Indian manufacture 
of this oil should be in the hands of the owners of ordinary Native pestle- 
and-mortar-pattern rotary mills. At Valavapur there are said to be 700 
such mills, at Panruti 200 mills, and at Pondicherry there were formerly 
200 mills. Mills of the European pattern were tried both at Pondicherry and 
Cuddalore, but it was found they could not compete successfully with the 
Native mills. The cake from the European mills was too dry, powdery and 
wanting in oil, hence everywhere rejected. This is all the more significant 
since so very economically are the oil mills worked at Marseilles that 
ground-nut oil is cheaper in France than in India—a circumstance perhaps 
to some extent due to the fact that African seed is very much richer than 
Indian. It is commonly estimated, moreover, that 1 cwt. of dry kernels 
will yield about 5 gallons of oil. The seed produced on unirrigated is more 
oily than that raised on irrigated land. Formerly it was customary to read 
of the seed of Tanjore and Shiyoli being richer in oil than that of any of 
the other districts of Madras. It remains to be seen if the same will be 
true of the Mozambique seed now being cultivated or if the new seed will 
preserve a uniform quality throughout the Presidency. 
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Recently mills have been ent in Calcutta and elsewhere in Bengal 
_ for the manufacture of this oil. Already these new mills have had the 
effect of checking the imports of the oil that formerly came from Pondi- 

and Madras, and they have given birth instead to a large import 
traffic in the nuts. One of the chief markets for the South Indian ground- 
— nut oil has been the supply required by Burma. From recent corre- 

oat 

ndence hope is entertained of the Shan States being able to meet the 
jurma demand. For information regarding the Cuemisrry of the oil and 

yf the oilcake and their values as articles of food, as also the medicinal 
and industrial uses of these and other products of the ground-nut, the 
reader is referred to The Agricultural Ledger (1893, No. 15) and to the 
Kew Bulletin (1901, 194), more especially the particulars given regarding 

the pea-nut flour and biscuits. It seems probable that as an article of 
: food during military operations, special preparations of the pea-nut may 

havea great future. For microscopic examination of pea-nut cake consult 
Hanausek (Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 387-91). 

 ARECA CATECHU, Linn.; Fl. Br. Ind., vi., 405-6; Gamble, 
~ Man. Ind. Timbs., 726 ; Talbot, List. Trees, etc., 1902, 339 ; Rec. Bot. Surv. 
Ind., ii., 347 ; Agri. Ledg., 1900, No. 4; 1901, No. 8; Mollison, Texthook 
Ind. Agri., iii., 256-62 ; Mukerji, Handbook Ind. Agri., 433-5 ; Parma. 
_ -Habitat—So much might be written ing this nut that it is difficult 
to make a selection of the particulars likely to prove of greatest value 
from the commercial and industrial standpoint. It is cultivated exclusively 
within the moist tropical tracts that fringe the coast of India and practically 

within a belt of land that does not extend inland for more than 200 miles. It 
_ -varely ascends to altitudes of 3,000 feet and gradually disappears, even from the 
littoral area, as localities are entered where the duration of the dry hot months 

_ equals or exceeds the monsoons. Usually it is seen as a garden plant, two or three 
or a dozen palms at most being found around the huts of the more prosperous and 
industrious. But occasionally, and in certain localities, especially of Southern 
and Western India (Malabar) and of Burma, where the soil and climate may be 

exceptionally favourable, it is grown in special gardens along with cocoa-nut, 
yplantain, o , mango, ete., and either with or without the pdn—piper betle 
—climbing onan palm-stems. Lastly in Eastern and Northern Bengal and some 
portions of Assam its cultivation has assumed still greater dimensions. In 

tain districts of these provinces regular plantations of 5 to 20 or even 100 
res in extent occur (exclusively of betel-nuts) and at such frequent intervals 

om they might almost be said to constitute a distinct agricultural feature scarcely 
less important than the combined crops raised on the intervening portions of the 
country. 

2 it 
4 ‘ 

‘le 
y 

.—This cultivated palm is met with throughout the hot damp regions 
and the Malay Islands, It is a masticatory of great antiquity with all 

_ Asiatic races, best known as Betel-nut, suvaka, puga, kramuka (Sansk.), fufal 
_ {Arab.), a corruption of pupal (Pers.), a word cognate with kubara (Sansk.). By 

these and other names was originally meant Piper Betle leaf—the Pén—though 
subsequently these and many other names were appropriated to the nut or to tho 
special preparation of leaf, nut, lime and spices ready to be chewn. This was 
first designated bira (vira) viti in Sanskrit but ultimately became pdn, the 
pawn or pan-sapari of modern writers. The nut is symbolical of festivity ; it is 

_ accordingly a fit offering for the gods, and is an essential at the betrothal 
"ceremony 

From the most ancient times the presentation of pdn has been the polite ter- 
mination of ceremonial visits, hence the expression bira-dena—the dismissal. 
‘The name Betel or Betle is Malayan in origin and simply means “a leaf,’ and 
came to English through the Portuguese Betre. The best-known vernacular 

“names for the nut are—suwpdri, hopdri, gua, gaya, kasaile, mari, tambul, poka- 
_ waka, oka, kamugu, adike, kunsi, ete. 
__ It would seem that the earliest historic reference by a European to the habit 

_ +0f chewing betel-nut occurs in the writings of Marco Polo (1298 a.p.). ‘‘ All the 
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people,” he wrote, “ have the habit of keeping in the mouth a certain leaf called 
tembul.’? Subsequently Vasco da Gama (in 1498), Varthéma (in 1510), 
Barbosa (in 1516), Garcia de Orta (in 1563), Acosta (1578, 94), Abul Fazl (in 
1590), Linschoten (in 1598), Francois Pyrard (1601), Roe (in 1615), Jacobus 
Bontius (1629), Bernier (1656-68), Boym (1656), Vincenzo Maria (1672), Taver- 
nier (1676), and Catchpoole (1703) [ef. Yule, Diary of William Hedges, ii., 
331], all give similar accounts. Adams in his translation of Paulus Afgineta 
refers to the betel-nut as introduced to Materia Medica by the Arabs. He quotes 
amongst others the passages referring to it from Avicenna, Haly-Abbas, Ebn 
Baithar, Elmasudi, Serapion and others. Ebn Baithar says that it is the fruit 
of a palm, and observes that it is a gentle purgative, makes the breath fragrant, 
is a cordial and strengthens the gums and teeth. Linschoten remarks that 
“The Indians goe continually in the streets and waies with Bettele or Bettre and 
other mixtures in their hands, chawing, especially when they go to speake with 
any man, or come before a great lord.” Abul Fazl apparently never saw 
the palm growing, since he likens it to a cypress tree that in the wind sways 
till it touches the ground. This circumstance may be accepted as showing that 
from very ancient times, as at the present day, the nut has been carried to regions 
remote from the areas of its production. Numerous publications have appeared 
within the past century that deal with the betel-nut, as met with in India. 
The following selection in amplification of the references in the Dictionary, may 
be mentioned by way of concluding this very brief historic sketch :—Valentia, 
Voy. and Travels Ind., 1802-6, i., 101; Buchanan-Hamilton, Journ. through 
Mysore and Coorg, etc., 1807; also Stat. Acc. Dinaj., 1809, 150; As. Journ., 
1819; Roxburgh, Fl. Ind., 1832 ; Taylor, Topog. Stat. Dacca, 1840 ; Honigberger, 
Thirty-five Years in the East, 1852; Elliot, Fl. Andh., 1859; Mason, Burma 
and Its People, 1860; Baden Powell, Pb. Prod., 1868; Jackson, Notes on the 
Areca Palm, Pharm. Journ., 1874, 3rd ser., iv., 689; De Candolle, Orig. Cult. 
Plants, 1884, 427; Pharmacog. Ind., 1893, iii., 522-32; Cameron, For. Trees 
Mysore and Coorg, 1894; Duovuri Balakrishna Murti, Lecture Cult. Areca-nut in. 
Godavari Dist., Ind. Agri., Feb. 1899; Collins, Cult. Betel-nut in Toungoo 
Dist., Burma, 1900; Journ. Soc. Chem. Indust., 1901; Joret, Les Pl. dans 
DL’ Antiq., 1904, ii., 298; Cunningham, Plagues and Pleasures of Life, Beng., 1907, 
335-51; etc., etc. 

CULTIVATION.—Propagation in Bengal.—In my report on A 

Plague in the Betel-nut Palms of Bengal (Agri, Ledg., l.c.) much useful 
information will be found on these subjects. In the districts of Backer- 
ganj and Noakhali the Areca palms are planted in groves of mandar 
(Erythrina indica). These enrich the soil, afford shade from the intense 
heat and protection from sudden wind storms. Branches of the mandar, 
some 6 feet in length, are planted in rows, 12 to 15 feet apart each 
way. The planting is done in February to April, and from 2 to 6 years 
later these plantations are ready for the seedling palms. The betel- 
nuts are sown in October or November, the seeds being deposited 4 to 5 
inches apart, and the nurseries are either close to the homesteads in shady 
places, or, if conveniently situated, they are made in the mandar groves 
themselves. The transplanting is usually done after 2 years, sometimes 
3 or 4 years. For high lands the seedlings are transplanted in July, for 
low lands in February or April. In the first transplanting the betel-nuts 
are placed equi-distant from the mandar trees and thus 12 to 15 feet apart. 
But a second regular transplanting takes place when the first have come 
‘into bearing. Before this is done the mandar trees are cut down or only 
a fringe left around the circumference of the grove. The betel-nuts in a 
fully planted grove are thus about 6 to 7 feet apart each way. A certain 
amount of irregular planting takes place, however, as vacancies occur, 
and in selfishly conducted plantations the trees may be found here and 
there not more than 2 or 3 feet apart. It is probable that there is a certain 
amount of self-sowing, as it is not usual to find two or three trees growing 
in a clump so close to each other that they could not be healthy. In most 
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plantations also a distinct eects. a of cocoa-nuts are interplanted 
among the betel-nuts, so that an old plantation in many cases has lost all 
its original regularity and becomes a dense jungle of palms with only a 
winding footpath leading to the owner’s house. This generally stands on 
the bank of a tank and near the middle of the holding. 
_ The seasons of flowering and fruiting may be said to be distributed 
throughout the year. The flowers that form in January will ripen fruit 
in October; the flowers formed in March will fruit in December and 
January. The harvesting period is from October to the beginning or 
niddle of January, but occasionally the new flowers may begin to form 

in December or January on trees’ from which last year’s fruits have not 
been collected. 
_ Ifa few trees are planted near villages, but not in regular groves, the 
betel-nut may fruit when itis only 6 or7 years of age. In plantations they 
rarely fruit before the tenth or twelfth year. The trees subsequently put 

it in the plantation (just as the first set begins to flower) do not come into 
§ ing for 20 years. There is no third planting except, as already stated, 
to fill up vacancies. Land formerly covered with betel-nuts, if re-planted 

_ with them, even after a rest of several years, in the form of mandar groves, 
- does not, as a rule, yield until the palms are 20 years old. It will thus 
be seen that it takes at least 30 years before a betel-nut plantation 

- eomes into full bearing. The fruiting life of a tree may be put at from 
30 to 50 or 60 years after maturity, and the total life of the tree might 

_ thus be stated at from 60 to 100 years. . 
The soil of the Bengal plantations is the ordinary grey sandy loam on 
which rice is grown. Occasionally the plantations are surrounded by a ditch 

and wall made of the soil thrown up from the ditch, but this appears to be 
_ more intended for protection than drainage. More inland, in the districts 
of Tippera, Dacca, Sylhet, Goalpara and Rangpur, the palm is grown on 
considerably higher land, and usually as special gardens or avenues in 

ens, or along the high banks of the streams. In Northern Bengal and 
_ Assam the pdn leaf is very often trained to grow on the Areca palm stems, 

_ so that the two industries are combined, while in the great nut-producing 
_ districts of the Sundribans the betel-leafis never or very rarely grown in 
the nut plantations. In the lower portions of Sylhet and Cachar, on the 
_ other hand, betel-palm groves and pepper betel-leaf houses are very char- 
acteristic features of the river-banks. Taylor informs us that the average 
number of trees to a bigha in the Dacca district (two-thirds of an acre ap- 
proximately) would be about 700, but he adds the palmis usually planted 

_ around gardens and huts and not in solid clumps. 
_ Bombay Presidency.—The betel-nut may be said to be chiefly grown 
along the coast from Kolaba, Thana and Kanara to Goa. Interesting 

_ particulars will be found in the Gazetteers of these districts and more 
recently in Mollison’s special Report on the Betel-nut, Pepper and Car- 

_ damom Gardens of Kanara, as also in his Textbook of Agriculture (l.c. 257-8). 
_ He there tells us that the Areca is cultivated chiefly by Haviks—a race of 
_ ¢ultivators supposed to have come originally from Mysore. “‘ It does not 

_ matter much,” he writes, ‘‘ whether the soil is naturally fertile or not, 
because the yield of the crops grown is mostly affected by the quantity and 

_ quality of manure directly applied. ... In many gardens irrigation is 
not required even in the hot weather. At this time a trickling stream, fed 

_ from natural springs, may be seen running along the main channels or a 
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perennial ndla passes by the main channels through the garden. The 
Nurseries. soil is thus kept continuously moist.” “‘ The palms are raised in seed- 

beds and are once transplanted before they are planted out permanently. 
The first seed-bed is carefully prepared, the soil is dug, broken fine and 

Selection of Seed. mixed with leaf-mould. Fully matured nuts from old trees are specially 
selected for planting. These are planted about 9 inches apart in April. 
The seed-bed should be kept thoroughly moist. The shoots appear in 

Planting Season. June. The seedlings are transplanted in October into any moist place in 
the garden or along the watercourses about two feet apart and remain until 
permanently transplanted. This permanent transplantation is usually 
done towards the end of the rains. In the following March the trees are 

Manure, manured with leaf manure and the manure is covered with fresh-cut 
branchwood which is partially withered but which retains the leaves. 
The object of placing a layer of small branches above the manure is to 
break the force of heavy rain.” 

“The betel trees are manured as described every second year and 
Bearing Period. Come into bearing in ten years or so. The plantains are maintained 

for some years after the betel-palms are permanently planted, but in time 
are removed and cardamoms planted between the palms, and on the stems 
of the latter pepper-vines are trained. Betel trees are known to fruit 
freely for 30 or 40 years, and there is a popular belief that they are 

Yield. sometimes profitable much longer. On an average each tree has two 
bunches of fruit, sometimes three or four. But two good bunches yield 
as much as three or four inferior ones. The size of the bunch depends upon 
the manure used and upon the rainfall. A good bunch gives 200 to 300 
nuts and a specially good one about 400. With unfavourable rain or cloudy 
weather in April or May many of the young nuts fall off and a smaller 
number of nuts on each bunch reach maturity. The trees produce flowers 
in March and April and the nuts are ripe in November or December, but to 
some extent the trees produce flowers and fruit out of season” (l.c. 259). 

Artificial Hoods. The flower spathes and leaf-sheaths are ‘“‘ valuable products in the 
garden economy. They are used to provide hoods for protecting the 
branches of betel-nuts from the rain. If unprotected the nuts rot. Two 
sheaths are used to make one hood. The hoods are made and tied on by 
professionals who come from Mysore territory and below the Ghats. A 
good workman can make 250 hoods per day and is paid Rs. 2 per 1,000. 
This operation and tying them on costs at contract rates Rs. 10 to 12 per 

Pass from Tree 1000 bunches and two meals perday. Themen do not ascend and descend 
j each tree. When once they have climbed up, by means of slight exertion 

they swing the tree and deftly catch hold of another and rarely descend to 
the ground for hours. These expert climbers also gather the fruit by 
cutting the bunches from the stem, getting Rs.4 per 1,000 bunches and 
three meals per day ” (I.c. 260). 

South South India.—A good deal has been written on the subject of the 
India. : eh ae : 
Mysore. special cultivation pursued in Mysore. Cameron (For. Trees, lids 
Cultivation in 324-6) practically reprints the account given in The Mysore Gazetteer 
eee when he says :—“ Areca-nut gardens are a profitable source of income 
Revenue. both to the cultivator and the State, the latter deriving a large revenue 

from a halut or custom duty levied upon the nut. The finest betel 
Best Gardens in gardens are situated on the confines of the Malnad where there is a 
pane. rich soil and plenty of water.” “It is necessary, during the rainy 

season, however, to drain off superfluous water by means of open 
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ditches placed at intervals between the rows of trees, for although the 
areca requires a nnial supply of moisture at no great depth in the 
_ subsoil, it is keenly susceptible of being waterlogged.” ‘“‘ In topes exclu- 
ey eee te to the areca-nut, the planting is mostly too close ; 1,200 

> trees being allotted to the acre, exclusive of the banana trees.” 
“A full-grown tree is calculated to produce 250 to 300 nuts annually.” 
Mr. D. B. Murti, in his Lecture on the Cultivation of Betel-nut in the 
Godavari district, says a man owning a plantation of 3 acres is considered 
ich. The plantations contain mangoes, plantains, cocoa-nuts, jack- 
ruit, oranges, pomegranates, and these form a fringe around and also 

lines within, but areca-nuts are planted 10 to 12 years after the rows of 
other fruit trees have been established. Seed-nuts are selected specially 
from trees over 50 years of age because these form few but exceptionally 
large nuts. It is believed that such nuts ensure timely sprouting and 

dy growth of the future tree. The details of the nursery, of the trans- 
planting, etc., followed in Godavari are similar to those already fully 
discussed. The harvest season is generally in the months of August, 
September and the first half of October. 
_ Burma.—Mr. G. G. Collins has recently published the following brief 

t of the cultivation of Betel-nuts in Toungoo :—“* The Toungoo 
listrict is noted for its cultivation of and trade in the betel-palm. This 

_ is confined almost entirely to the Karen tracts lying in the Kanni (Leitho), 
Tantabin, Kyaukkyi and Shwegyin townships east of the Sittang river.” 
_ “he gardens are formed particularly on the lower slopes of the hills 
which form the eastern boundary of the district and from which run the 

- numerous streams that drain to the Sittang. The cultivated area covers 
_ at intervals a course of some 200 miles from North to South. The produce 
of the trees varies with the locality; a fair average may be 100 per tree, 
but as many as 400 to 600 nuts have been obtained from one palm.” 
“The cultivators of the betel-palm also grow oranges, many to a large 
extent, and the trade in both products in this district is very large. The 
Be of the betel-nut at the gardens after drying varies from Rs. 80 to 
Rs, 100, and at the market town from Rs. 100 to Rs. 140 per 100 viss 

; Viss = 3°65 Ib.). 

‘Diseases and Pests.—It may have been inferred that in the chief Indian 
area of production, viz. the Gangetic delta, the plant is cultivated on flat inter- 
fluvial tracts very little raised above inundation level, and has practically no 
labour bestowed on it during the half century or more that it continues to yield 
fruit. In other parts of India the palm is grown under a high state of cultivation 
with much attention and money devoted to it. These two extremes—utter neglect 
and careful treatment—should manifest, and perhaps naturally, widely different 
conditions of disease. Butler, in a paper on Some Diseases of Palms (Agri. 
Journ. Ind., i., pt. iv., 299-310), observes that fungus diseases are fortunately 
rare though a few have appeared in recent years, each apparently confined 
toa ular part of the country. He then gives details of the diseases 

q on the betel-nut palms of the Malnad district of Mysore and of Sylhet in 
Eastern panel: It would appear that in the former locality a fungal disease 
is known as kole roga or black rot, but that “‘ up to the present it has not been 
found elsewhere and, as it does not appear to have extended much during the 
time it has been observed, it is probably favoured by the special climatic con- 
ditions of the locality where it occurs.” Butler is of opinion that the disease 
in question is caused by a fungus of the genus Phytophthora. The reader should 

_ consult the original paper for all necessary details. The practical aspects may 
be here summarised. The sporangia require to fall into water to ensure their 
full propagation, and hence the spread of the disease is closely dependent on con- 

_ ditions of moisture and rainfall. The disease originates on the flowering and 
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THE BETEL-NUT PALM 

fruiting inflorescence, and for its growth it is necessary that moisture should 
exist at that period. He accordingly recommends steps being taken to secure 
a change in the period of harvest. The late crop of former years he regards as 
having been beneficial, and may be obtained by departures in the method of 
cultivation. So also improvements in the nature of the covers presently used 
to protect the inflorescence, he views as very desirable. Covers that leak, he 
adds, are likely to be more injurious than none at all. 

Speaking of the Sylhet disease, he says that the general symptoms are the 
same as those in Mysore kole roga, namely, the dropping of the nuts before 
maturity. Gradually the swollen green part below the leaves is seen to diminish 
in size. Withering of the outer leaves then follows, and finally the whole head 
dies and falls off. ‘‘ The conditions resemble those which would be caused by 
drought or some general disturbances and not by a local disease at the crown of 
the palm. No trace of any parasitic fungus can be found in the earlier stages 
at the top of the tree. The stem is generally healthy. Below ground, however, 
matters are different. Here there is invariably a rot, either of the rodts or of the 
below-ground part of the stem even in very early cases.” Reasoning from 
analogy with other root fungi, Butler recommends the surrounding of affected 
portions by trenches. But to be effective, trenching must be undertaken as 
soon as the first disease appears in the garden. The trench should be two feet 
deep, about a foot broad, and drained so as to prevent water accumulating in 
it. It should entirely surround and cut off the first affected palm or palms, 
[C/. Pests and Blights of the Tea Plant, 1903, 413.] 

Of Godavari, it has been said that white-ants often injure the palm materially - 
by eating the rootlets. Of Bombay, Mollison (/.c. 262) observes, ‘‘ Betel-palms 
are not much affected with disease. A borer does considerable damage. It 
cuts a tunnel from the root upwards and in time reaches to the growing top. 
The damage there done is so considerable that the top withers and when wind 
blows breaks off and falls to the ground.” 

The investigations conducted by me in the great betel-nut area of Bengal 
left the impression on my mind that there was less to be surprised at in the 
severity of the plague that devastates the plantations than in the infrequency 
of its occurrence. It is next to impossible to imagine any industry existing at 
all under the conditions of abject neglect that prevail in the Bengal betel-nut 
districts. All that the owner of a plantation does is to lay the estate out on the 
principle of the greatest number of trees on the least space, and at the lowest 
labour and expense possible. He then builds his house, and he and his sons and 
grandsons settle down to a life of family disputes that not infrequently lead to 
lawlessness. He hires out his plantation to contractors who collect the fruits in 
any way they think fit, the owner all the while sitting by in a state of complete 
indifference and indolence. He neither drains, manures, nor cultivates his 
plantation in any form worthy of the name but lives in opulence until plea 
appears, when, if his property chances to be devastated, he gathers together 
his movable goods and leaves the district inorder to escape payment of the revenue 
or rent during the twenty years of renovation that may have to be faced. 

After the most careful examination of numerous plantations (or rather 
jungles) of betel-nut palms in Eastern Bengal I failed to find any serious insect 
or fungal blight on the trees that were nevertheless seen to be dead and dying in 
every direction. The crown of leaves withered and was blown off, leaving a 
dead stump behind, until what was once a plantation looked like a harbour with 
thousands of masts. The destruction was not confined to particular plantations 
but had spread over the country like a great wave of infection in such a manner as 
to justify the name of ‘‘ Plague” that had been given to it. On microscopic 
examination, the tissue of the dead and dying palms was found to be permeated 
with an organic agent of destruction in which it might be said that the funda- 
mental tissue had invaded and devoured the fibrovascular. The condition, in 
other words, was very similar to that described under the name “ Z'yloses.”” As 
seen in Europe on the vine, the cucumber and other plants, that constitutional 
disease is believed to be induced when an undue amount of moisture is given to 
the roots, while the leaves are at the same time exposed to an abnormally dry, 
hot atmosphere or the reverse conditions. The cultivators in Bengal admit that 

’ plague follows when the soil becomes abnormally dried up, through failure 
of the customary showers in January, more especially if the hot months are 
ushered in by a cyclone. The remedy lies in more generous spacing, when laying 
out the plantation ; more careful cultivation, in which drainage, irrigation and 
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THE NUT AND EXTRACT 

betel-nut cultivation with that of other fruit trees. The cultivation of surface 
erops such as vegetables, , tobaceo, pepper-betel, etc., would also no 
doubt prove not only profitable but beneficial to the palms. They would retain 

_ moisture in the soil and preserve a healthy balance inits food materials. But in 
6 country where betel-nuts are grown on a large scale and with the class of people 

who engage in that remarkable branch of agriculture, such preventive measures 
woul d perhaps be next to impossible, unless they could be made compulsory. 

_ MANUFACTURE.—Preparation of the Nut.—It would take many pages 
to il the various methods of preparation pursued in Bengal, Assam, 
Manipur, Burma, Madras, Mysore and Bombay. In some cases the shelled 
nuts are boiled, in others not ; occasionally the nuts either before or after 
boiling are sliced or cut up into variously shaped pieces; lastly certain 
qualities of the nut are recognised according to region of production and 
variety of plant or degree of maturity at which collected. On this subject 
‘the authors of the Pharmacographia Indica (l.c. 532) say: “ The varieties of 
the nut met with in trade are numerous; they may be classed as natural 
and artificial : the first class includes different varieties of ripe betel-nut 
produced by cultivation which have not undergone any preparation ; the 
second class, all nuts, ripe or unripe, which have been treated by boiling or 
other process before being offered for sale.’’ Mollison observes that in 
Kanara the nuts after being boiled are dried in the sun and sorted into three 
_ kinds, viz. chikni, betta, and gotu. The first and the best quality sells at 
_ Rs. 6 to 7, the second at Rs.3 to 4, and the third at Rs.2 to 24. Taylor 
describes the Bengal method of shelling and cleaning the nuts before being 
sent to market. Briefly it may be said the fruits are cut off the branches, 
"collected in baskets and spread out to dry, most frequently on the roofs of 
_ the houses. _ They are never boiled, but are simply cut open and. assorted 
according to size. 
_ The Extract.—-Mollison says—‘‘ The scraped nuts are boiled for about 
two hours in fairly large copper pois. A handful of lime or of the 
ash of the bark of matti (LTerminalia tomentosa) is added to the 

_ water. . The presence of lime causes. the water to become red or red- 
brown in colour as the boiling proceeds. The water also becomes thick 

_ with a resinous extract from the nuts. The boiling is continued until the 
eye-bud or germ of growth from each nut comes out or becomes absorbed 
in the extract. The nuts are removed by a long-handled ladle (zéra). 

_ The ladle has perforations in its bowl which allow the extract to drain 
_ from the nuts back into the pot. The extract is again and again used for 
boiling fresh supplies of nuts, pure water as required being added from 
time to time to prevent the decoction becoming too thick and concen- 
trated. The extract after being used for boiling repeatedly becomes deep 
ted-brown and thick. It is then emptied into another broad-mouthed 
vessel which is placed under full exposure to the sun. The mass by 
_ evaporation thickens and Areca Catechu or kossa is the product.” Several 
other writers allude to this extract. In the Dictionary passages from The 
_Phana Gazetteer, and from Baden Powell’s Panjéb Products will be found. 
Very little of a definite nature is known regarding it, however, further 
than that it is always prepared when the nuts are boiled and is used to 
flavour and colour inferior nuts. But no particulars are available as to 
the existence of a separate trade in the extract kossa itself. 

. Properties and Chemical Composition.—The reader is referred to 
the Pharmacographia Indica for full particulars under: these headings. 
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THE BETEL-NUT PALM 

Briefly it may be said that the chief use of the betel-nut is as an as- 
tringent and stimulating masticatory. To some extent it is employed in 
MepIcine, the unripe fruitsare in India viewed as laxative and carminative, 
and a paste of the powder of the dry or burnt nut is used as a dentifrice. 
In Europe the ripe fruits have been employed as an anthelmintic and as- 
tringent. Most writers affirm that occasionally the nuts (especially when 
eaten fresh) are found to possess intoxicating and poisonous properties. 
This is believed to be an accidental peculiarity of certain trees which 
thus show a reversion to what may be the wild condition. This poisonous 
property has been ascertained to be destroyed by boiling, and hence 
no doubt has come into existence the system mentioned above of 
preparing the nuts for market by various methods of cooking. It 
has been ascertained that the active and poisonous principle present 
in areca-nut is an alkaloid Arecoline. The antidote to this, as recom- 

mended by Rumphius (in 1741 4.D.), is said to be salt, lime-juice or 
acid pickles. 

TRADE,.—Betel-nuts are not only very largely produced in India but 
are imported from Ceylon, the Straits Settlements, Sumatra and China. 
In 1895-6, the year before the effects of the Bengal betel-nut plague 
became serious, the foreign imports stood at 58} million lb., valued at 
363 lakhs of rupees. Steadily these imports improved until in 1899-1900 
they stood approximately at 90 million lb., valued at 622 lakhs of 
rupees. These figures may be accepted as representing a loss to the Indian 
producer of 26 lakhs of rupees. This opinion may be confirmed in various 
ways. In my report on the ravages of the betel-nut plague it will-be found 
that I have stated that in many plantations visited there was a loss of 
from 50 to 90 per cent. of the trees. The returns of the river traffic from 
the betel-nut area into Calcutta, showed for 1895-6 a decrease of 8 million 
Ib., as compared with that of the three previous years. The trade 
still further declined for the two following years but revived very greatly 
subsequently, and has now been more thanrestored to itsformer magnitude. 
It will thus be seen that during the disturbed years above indicated pro- 
duction in Bengal decreased by the exact amount that the foreign im- 
ports increased, involving a loss during these years of some £200,000 per 
annum to the betel-nut growers of the province. But since 1900 the 
foreign imports have continued to increase, till in 1906-7 they reached 
119,732,410 lb., valued at Rs. 1,15,35,030. The foreign exports were 
280,782 lb. in 1896-7, and for the five years ending 1906-7 they were 
375,050, 341,937, 320,176, 343,526, and 289,770 lb. To these amounts 
would have to be added the re-exports, which in recent years have varied 
from some 20 to 40 thousand lb. 

The magnitude and importance of the Indian production of betel- 
nuts may, however, be judged of by the extent of the coasting trade. 
During the three years ending 1905-6 the inter-provincial exchanges 
have ranged from 57 to almost 64 million lb. of Indian-grown nuts valued 
at from 82 to 89 lakhs of rupees. Of that amount Bengal has exported 
from 32 to 37 million lb. Burma is the largest importing province, and 
has taken from 29 to 34 million lb. Of the internal trade mention may 
be made of Assam. It produces these nuts chiefly in Sylhet and Gauhati, 
but the large number of Indian coolies concerned in tea-planting are 
dependent on the supplies drawn from Bengal. Madras is supplied very 
largely by the Malabar Coast, and the exports of South India go mainly 
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to the Straits while Bengal exports to Burma. Judgin ging ‘by the coast- 
wise trade alone, the chief areas of production are Bengal, Bombay, Madras 
and Goa, mentioned in the sequence of their importance. A certain 

}: n of the quantities recorded as carried by rail and ne 
appear in the sea-borne traffic (the coastwise and foreign pg 
or they have been derived from the foreign imports, but allowing for all 

f necessary corrections, the transactions by land routes ri be 
accepted as greatly augmenting any estimate that might be framed as to 
the total quantity and value of the Indian production. But over and 
bove all published returns there is still a source of error (and in this case 

_ important error) in the local or village cultivation and consumption 
which escapes registration entirely. As a deduction from the estimate 
‘that might be arrived at from the study of foreign supply plus Indian 
production, the Foreign Exports would have to be accounted for, say 250 
to 50 thousand Ib. These go mainly from Bombay ports and are derived 
chiefly from the coastwise imports from the other parts of that Presidency 

ith a smaller supply from Goa and Madras. Madras is the next most 
mportant ig sets province. Bengal, the chief producing province, 

rts very little to foreign countries. The Trans-frontier (land) traffic 
from India to Kashmir, Nepal, Bhutan, Manipur, the Shan States, etc., 
has during the three years ending 1906-7 been 53, 46, and 64 thousand lb. 

_ From the published returns of foreign imports and Indian production, 
y indicated, it would seem safe to affirm that the annual consumption 

of betel-nuts in India itself cannot be far short of a valuation of Rs. 225 
lakhs, or say £1,500,000. The price adopted in making that calculation 

s been obtained from the mean of the declaration value in the foreign 
ei rts and internal traffic for a period of five years. But if the foreign 
2 rts alone be considered, the price would seem to be from Rs. 5-78 in 

to Rs.7°87 in 1898-9 and Rs. 6-98 subsequently per 100 lb. 
eee These figures correspond sufficiently nearly with those given by 

"Conor, viz. Rs. 6-5-8 per maund, risen recently to Rs. 7-8-0. The 
‘tw price may therefore be expressed at 24 to 3 annas per lb. The 

wing quotations from the Bombay market price list of different trade 
lities may be regarded as amplifying the above average calculations :— 

Betel-nuts.—Goa, Rs. 8 to 10 per cwt. ; Mangalore, Rs, 14 to 22 per 
-ewt. ; Rupasi, Rs. 12 to 16 per cwt. ; Calcutta, Rs. 12 to 13 per cwt. ; 

Rs. 12 to 14 per cwt. ; Kanaiese; Rs. 16 to 20 per cwt. ; and 
| Severdani, Rs. 18 to 19 per cwt. Red Betel-nuts. —Malabari, Rs. 14 to 16 
per cwt.; Kumpta, Rs. 12 to 18 per cwt.; Marorkhudi, Rs. 16 to 17 per 
ewt. ; Goa, Rs. 24 to 32 percwt. ; Wasai, Rs. 20 per cwt. ; Malwa, Rs. 12 
to 13 per cwt. ; Vingorla, Rs. 12 to 13 per cwt.; and Calcutta, Rs. 10 to 
‘12percwt. It would appear that the poorer classes use various substitutes 
for the betel-nut, for example the seeds of Calamus erectus, Roxb. 

_ _ ARENGA SACCHARIFERA, Labili. ; : Fl. Br. Ind., vi., 421; 
- Roxb., Trans. Soc. Aris, 1804, xxii., 366-8 ; 1806, xxiv., 155 ; Gamble, 
Man. Ind. Timbs., 728 ; Dodge, Useful Fibre Plants of the World, 66; 
Paimex. The Sago- palm of Malacca and the Malaya, taung-ong, eju, 
_gumiti, etc. ; very commonly cultivated in India and wild in the forests 

_ of Burma and Assam. It flowers about the tenth year. 
__ At the base of the petiole is found a beautiful black horsehair-like Frere 
Bitticwn as the jt or Gomuta Fibre. Within the sheaths is a layer of reticulated 
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fibres said to be in great demand in China for caulking boats. It is also used for 
kindling fires and in Manipur to filter water. It has been recommended for ropes 
intended for use under water and even as covering for submarine telegra h. 
cables. The coarsest fibre is only fit for brush-making. For this purpose the 
leaves are first washed and then soaked in an alkaline solution (Morris, Cantor 
Lect., Journ. Soc, Arts., Oct. 18, 1895, 931). Sandals are made from the leaf- 
sheath. [C/. also Roxb., Obs. on Substitutes for Hemp and Flax, 1809—a paper 
which gives some results of a comparative test with ez fibre.]_ The sago from 
the interior of the stem, although inferior to that obtained from the true sago 
palm (Metroxylon Sagu, Rottb.), is nevertheless an article of Foop. It is the 
source of the Java Sago, which is of considerable importance throughout the 
Malaya, although the palm is chiefly cultivated for its sap from which palm-wine 
(toddy), spirit (arak), sugar and vinegar are prepared (see Malt Liquors, p. 760). 
A long and interesting account of the process of extraction of t e ‘sap 
(Simmonds, Trop. Agri., 248) will be found in the Dictionary (i., 303), and 
Tschirch (Indische Heil und Nutz-Pflanzen, 159-161, pl. 97) deseribes the uses 
and appearance of the palm in Java. The latter observes that it is not worth 
while to grow the palm for sugar because its production per acre is insufficient. 
He gives the yield for Java as about 8,000 lb. per hectare (say 2} acres). The 
estimate quoted by Simmonds is about 6,600 lb. to the acre. Jumelle (Les 
Cult. Colon. Pl. (Aliment.), 27) says that about 400 trees can. be planted to the 
acre and from each tree can be had 154 lb. of sago, giving the enormous total of 
61,600 lb. to the acre. 
good sago-meal. The palm will grow on soils where the cultivation of cereals 
could not succeed. ‘‘ The palm dies after ripening its whole crop of fruit, and 
the stems, which speedily become hollow, are then useful for troughs and water- 
channels, lasting well underground ” (Gamble, /.c. 728). _[C/. Milburn, Or. Comm., 
1813, ii., 310; Der Tropenpflanzer, iii., 498-500; v., 364—5.] 

A. Wightii, “oriff. : Talbot, List Trees, etc., 1902, 340. This is the dadsel, @ palm 
which according to the excise reports is often tapped for toddy. 

ARSENIC (Oxide), including Orpiment and Realgar; Ball, 
Man. Econ. Geol. Ind., 1881, 162, 592, 606 ; Holland, Rec. Geol. Surv. Ind., 
xxxu., 97. This metal is met with commercially in India in either of the 
three forms :—the Oxide, commonly called White Arsenic or Arsenious 
Acid, safed sambul, somal, etc. ; the Sulphides, known as Orpiment, Yellow 
Arsenic, haritala, hsae-dan, etc. ; and Realgar, Red Arsenic, mansil, etc. — 

White Arsenic is purely a manufactured article obtained by sublimation in 
the smelting of arsenical pyrites. The sulphides are natural minerals, though 
they can be artificially produced. Of orpiment there are two qualities, (1) the 
_medicinal and criminal form, consisting of smooth shining scales, which is chiefly 
imported into Bombay from the Persian Gulf ports, and (2) the coarser and 
less poisonous form, which occurs in opaque masses. The sulphides of arsenic 
are regularly drawn from Munsiari in Kumaon, from Chitral and from Upper 
Burma and Yunnan. An interesting account of the orpiment mines of Chitral 
will be found in The Pioneer (Sept. 9, 1898). That from Munsiari is brought by 
the Bhutias to the Bagesar fair. Orpiment is also carried from the Swat country 
and Kashgar to Peshawar, and from Herat to Kandahar. All three forms of 
arsenic have always been imported from Burma and China, and although white 
arsenic is now mainly brought by sea, the sulphides still form a valuable transit- 
trade from Western China through Upper Burma. There has been some trade, 
both export and import, in arsenic. The average export of Indian arsenic (ex- 
cluding orpiment) from 1897 to 1903 was about 334 cwt., valued at £525, 
whilst the average import was 2,346 cwt., valued at £3,110. In 1906-7 the 
exports were 106 cwt., valued at Rs. 2,233, and the imports 1,925 cwt., valued at 
Rs. 44,196. The imports of orpiment into Burma from Western China averaged 
in 1897-1903, 9,551 cwt., valued at £11,470. The tendency seems to be for the 
trade to increase whilst prices fall. 

It may be mentioned of white arsenic, that of all poisons it is the most fre- 
quently resorted to, especially in the Panjab, which has about 50 per cent. of the 
recorded cases of such poisoning. In the Annual Report for 1902 the Chemical 
Examiner, Panjab, observed that 64 per cent. of the cases of human poisoning 
in that year were with arsenic. However, by the Poisons Act of 1904 very wide 
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ARTEMISIA 
INDIAN WORMWOOD _. ABSINTHIUM 

Wormwood 
discretionary powers were granted to the local Governments, subject to the 
© of the Governor-General in Council. Special restrictions are placed upon 

e traffic in white arsenic. Orpiment, besides being a Pigment and a Dye, Pigment and 
un essential ingredient in the manufacture of shellac, lac toys, Afridi wax- PY* 

ete. [C/. Taleef Sheree eleven, transl.), 1833, 99, 156, 173; Watt, 
. Art at Delhi, 1903, 211, 221-2, 231; Hooper, Rept. Labor. Ind. Mus., 

36.] 1 

_ ARTEMISIA, Linn.; Fl. Br. Ind,, iii., 321-30; Comrosira. DEP, 
A. absinthium, Linn. ; Heuzé, Les Pl. Indust., 1895, iv., 343-9. The Absinthe, i., 323-8. 

Wormwood, afsanthin, viléyati-afsantin. An aromatic herb met with in Kashmir worm- 
at altitudes of 5,000 to 7,000 feet ; distributed to North Asia, Afghanistan, and wood. 

d to the Atlantic. 
his wormwood yields by distillation a dark green or yellow Om having @ oii. 

| poison. In Meprcrve the whole herb is considered an aromatic tonic and Medicine. 
anthelmintic, but in Europe is now relegated to the position of a domestic 

| medicine. A liqueur consisting of an alcoholic solution of oil of wormwood with 
) a lavouring i ients forms the Absinthe so largely consumed in France. Foster 

x gl. Factories Ind., 1618-21, 338) alludes to ‘‘wormwood wine” among the 
articles provided for the Company’s ships. 
A. maritima, Linn; Pharmacog. Ind., ii., 288. Wormseed, Santonin, shih, Santonin. 

| hi kirmdri-owa (or kirmdéni ova), etc. A very variable plant found in the 
Western Himalaya from Kashmir to Kumaon, altitude 7,000 to 9,000 feet, and 
abundant in Western Tibet on salt-plains between 9,000 and 14,000 feet. The 
Levant wormseed of European commerce comes from Persia, Asia Minor, etc., 
whilst the Barbary wormseed comes from Palestine and Arabia. 
_ The flower-heads are largely used for their anthelmintic, deobstruent, and Medicine. 

_ stomachic-tonic qualities. Santonin is now well known to the Natives of India 
‘and is largely imported from Germany, but according to Dr. von Schroeder it is 

,  sectigedie to ascarides as was formerly thought, but merely drives them into 
the ‘ ge intestine whence they'can be removed. Wormseed is brought from 

_ Russia and also from Afghanistan and Persia, its value being about Rs, 2} to 

_ ponies are fed upon this plant with relish, and he adds tha “other species Fodder. 

Percentage composition of Artemisia maritima :— 
a Water... ‘f es 1s by as Pr cer 20 
oa Oil, resin, wax, etc. .. te ia oh 4-0 

on Starch, sugar, gum, etc. (by difference) 34:2 
Albuminoids (true) apart Fe 6-0 

om Ash (includes 2-7 of sand and mica) .. ae ‘ sy eS Ree 
Church remarks that the plant contains rather less albuminoids, less digestible 
earbohydrates, and more fibre than the average hay of mixed grasses. It is, 
however, thrice as rich in albuminoids as the straw of European cereals. The 

woody texture of the plant and its sickly odour would not commend its 
e as the chief ingredient in horse-fodder ; but to any animals not deterred by 

; factors it might prove of considerable value under such special circum- 
stances as obtain in barren tracts of the Western Himalaya. A. parviflora 
is also browsed by sheep and goats. [C/. List of Himalayan Fodder Plants (ex- 

cluding grasses), D.H.P., iii., 427.] 
A. vulgaris, Linn.; Indian Wormwood, Flea-bane, ndgdoun, ndgdoni, tataur, Worm- 

_ gurband, ete. A gregarious shrub found throughout the mountainous district wood. 
of India and distributed to temperate Europe, Siam, Java, etc. 

ae One or two of the forms of this species, along with A. Absinthium, con- 
a ‘stitute the officinal wormwood, but by itself 4. vulgaris is not an article of 
_ commerce. In MepiciNe it is held to have stomachic and tonic properties, and Medicine. 
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ASBESTOS 

D.E.P., 
i., 329-33. 
Jack-fruit. 

Beverage. 

D.E.P., 
i, 338. 

THE JACK-FRUIT TREE 

the modern Hindus regard it as deobstruent and emmenagogue. It may be used 
as an inferior substitute for cinchona in intermittent fevers, and is probably one 
of the sources of the remedy known to the Muhammadans by the generic title of 
afsantin. Said to be used in China in the preparation of an external application 
(moxa) employed in relieving pain (Bretschneider, Hist. Europ. Bot. Disc. in 
China, 1898, 234). [C/. Hartless, Note, April 9, 1897; see Alkalis, etc., p. 50.] 

ARTOCARPUS INTEGRIFOLIA, Linn. ; Fl. Br. Ind., v., 541; 

Gamble, Man. Ind. Timbs., 652; Urricacem. The Jack-fruit tree; 
kdénthal kdntdl, kdthdl, panasa, phala, kantaka, etc. A large evergreen 
tree cultivated in the warmer parts of India and Burma and occurring 
wild on the Eastern and Western Ghats up to altitudes of 4,000 feet. The 
dense mass of dark foliage and the huge fruits make this tree a prominent 
feature of most Indian villages. 

Of the 40 odd species of Artecarpus indigenous to tropical Asia and the 
Pacific, only five are of economic importance in India. The four besides A. in- 
tegrifolia are:—(l) A. Chaplasha, Roxb.; chaplash, sam, cham, pani, ete., met 
with in Eastern Bengal, Assam, Burma and the Andamans; (2) A. hirsuta, 
Lamk.; the pat-phanas, anjalli, ayni, hebalsu, etc., which occurs in the Western 
Ghats up to 4,000 feet; (3) A. incisa, Linn.; the Bread-fruit, divy-halasa (divy- 
jack), rata-del, etc., an introduced South Sea species cultivated in §. and W. India, 
Ceylon and Burma, but unable to hold out against the Bengal winter; (4) 4. 
Lakoocha, Roxb.; the lakucha, dhea-phal, lovi, kamma-regu, myouk-lok, etce., 
found in Kumaon, Eastern Bengal, South India and Burma. 

The bark yields a true Gum and the juice forms a useful Cement. CaouTcHOUC 
is obtained from all the above-named species, but the amount is very small 
(Hooper, Rept. Labor. Ind. Mus., 1905-6, 26); that of 4. ineisa is employed as 
a glue in caulking canoes. A yellow Dy or PIGMENT is obtained by boiling the 
wood and sawdust (especially from the root of A. Lakoocha), and this is 
employed in Burma, Madras, and elsewhere in dyeing the garments of priests 
(Agri. Ledg., 1896, No. 4), but it is said not to dye with mordants (Text. Mer- 
cury, Jan. 25, 1896), The Lac insect is in Assam often obtained from A. Chap- 
lasha. The bark yields a Fire, that of 4. ineisa, being used apparently for 
clothing in Otaheite and other islands (Royle, Fibrous Plants, 341). The juice, 
leaves and root are employed in MrepicinE. The FRurts of all the above species 
are eaten occasionally, but that of A. integrifelia is of course most sought 
after. It is mentioned by almost all the early European writers, and in the 
Ain-i-Akbari, 1590 (Blochmann, transl., 66, 70). The name Jack-fruit was given 
by the Portuguese from the Malayalam tsjaka. Kircher gives it the Chinese 

' name of po-lo-mi. Varthéma (Travels, 1510 (ed. Hak], Soc.), 159) calls it etecara. 
The fruit is seldom eaten by Europeans owing to the smell of the ripe pulp, but 
the Natives regard it as one of the best fruits of the country. - It is, as a rule, 
from 12 to 18 inches long, by 6 to 8 inches in diameter, and should be called a 
frutescence. If the component flakes be fermented and distilled they yield an 
alcoholic beverage, and the roasted seeds taste not unlike chestnuts. The TimBer 
of all the species seasons well, and is considered valuable, being used for canoes, 
doors, frames, etc. That of A. hirsuta is the anjeli-wood of commerce, and 
that of A. integrifolia is exported to Europe for cabinet-work, turnery and 
brush-backs. [C?. Vertomannus, Travels, in Hakl. Voy., 1811, iv., 585; Barber, 
Memoirs, 1519 (Leyden and Erskine, transl., 325); Garcia de Orta, 1563, 
Coll., xxviii.; Linschoten, Voy. HE. Ind., 1598 (ed. Hakl. Soc.), ii., 20; Pyrard, 
Voy. E. Ind., 1619 (ed. Hakl. Soc.), ii., 366; Clusius, Hist. Exot. Pl., 1605, 281; 
Boym, Fl. Sin., 1656, L; Kircher, China Iilust., 1667, 186 and pl.; John 
Ellis, The Mangostan and Bread-fruit, 1770; Taleef Shereef (Playfair, transl.), 
1833, 116; Joret, Les Pl. dans L’ Antig., 1904, ii., 296; etc., etc.] 

ASBESTOS; Ball, Man. Econ. Geol. Ind., 518-9, 631; Holland, Rec. 
Geol. Surv. Ind., xxxii., 99. A fibrous variety of amphibole which in 
Bombay has been called shank-ha-palita (wick made of shells). It is 
reported to occur in Afghanistan, the Panjab, Garhwal, Bhopawar (in 
Central India), Chota Nagpur, and Mysore. 
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ATROPA 
TRAGACANTH AND HOG-GUMS BELLADONNA 

. ‘The a recorded yearly production in India would seem to be insig- 
t, Brat abou about 5 to 6 cwt., valued at Rs. 40 to 48, but the great increase 

S n the demand for fireproof materials has resulted in efforts mide to dis- 
| . new and more profitable sources of supply (Min. Rev., 7). Recent 
. 7 sries in Central India and Rajputana seem likely ‘ee ni of value. 

ber 1899 two samples of i tore found in the Jobat State, Central 
Agency, were sent to the Imperial Institute, London, for analysis and 

The Director replied that both samples consisted of soft friable asbestos 
of very short staple. They were of inferior colour, even the so-called 

d variety being grey andimpure. A commercial expert was of opinion that 
Saonld not pay to bring it to Europe, but that it might be found useful 

ho 350-6 “ay roof packing, decorative work, ete. [C/. Yates, T'ex. Antigq., 
184 extile Mercury, April 11, 1896; Hanausek, Micro. Tech. Prod. 
(Winton cs. Bebe, transl.), 1907, 156-7. } 

ASTRAGALUS HERATENSIS, Bunge; Pharmacog. Ind., i., 
@: ); Aitchison, Trans. Linn. Soc. (Bot. ser. 2), 1888, iii., 49, pl. vi.; Edinb. 

Trans. Bot. Soc., 1891, xviii., 17; Heuzé, Les. Pl. Indust., 1895, iv., 267-8 ; 
sUMINOSZ. Indian Tragacanth, katira, gabina, kom, kon, kum, ete. 

| { Persian shrub, very common in the stony soil of the Harirud valley and 
Khorasan, at an altitude of 3,000 feet. 

From this and perhaps several other species is obtained a Gum called katira 
ter gabina which exudes from fissures in the bark. This is known in Indian com- 

paeprce as Tragacanth. It is further said that on the stem being cut across, the 
gummy substance shoots out of the medullary cavity in the form of pipe-Tra- 
gacanth. Aitchison observes: “ This is collected in large quantities near Bezd 

in Khorasan for exportation in all directions to India, Persia and Turkestan 
to be chiefly employed in the stiffening, glazing, and facing of local fabrics. 
M of the gum sold in India as katira is this and not the product of any 

ian plant. Possibly another species (A. Sareocolla, Dymock ; anzerut, anzrud, 
_ giijar, gizhad, etc.) is the drug which was known as sarcocolla to Pliny, Dios- 
cori Avicenna, ete. It is hardly, if ever, met with in Europe at the present 
dey, © although still used in the East. The gum is imported into India, and is one 

: cipal ingredients in the lép (plaster) employed by Parsis to set frac- 
— tured een, ete. The average value is said to be about Rs. 3 per maund of 
374 lb. Aitchison is of opinion that without further knowledge of the plant 
f was derived from finding the fruit of an Astragalus amongst the gum and 
eon an experiment with the seed, it would have been better not to identify 
this as a new species, since in all probability it will be found to be a form 
already samnibed ube: Bunge. The drug consists of pale-yellow irregular grains 
not unlike crushed resin, and is said to be collected by being shaken on the 
tree on toa psi Eaten by ladies tc improve their appearance and to give the 
skin a gloss. 

us (Tragacanth) Substitutes: the Bassora or Hog-gums of India,— 
“This is a group of gums resembling Tragacanth, but much inferior, the colour 
being most objectionable. The collective name in commerce is BAssoRA 

given because the gum of this class which first attracted attention is 
pots to have been exported from Bassora. In India these gums are 
collectively known as katira, though Aitchison observes that most of the katira 
tone are non-Indian in origin. Chemically Tragacanthin and Bassorin are probably 

tical. The Indian Bassoras or Hog-gums are as follows :— 

he 

Ailanthus excelsa, Prunus Amygdalus. 
Bombax malabaricum. Saccopetalum tomentosum. 
Cochlospermum Gossypium. Sterculia urens. 

Me Moringa pterygosperma. Stereospermum suaveolens. 

- ATROPA BELLADONNA, Linn. ; Fl. Br. Ind., iv., 241; Soua- 
‘Nace®. Deadly Nightshade, sangangir, angtir-shéfa, stich, girbudts, 
ustrung, yebraj, luckmuna. A coarse glabrous herb native of the Western 

Bierce from Simla to Kashmir at altitudes of 6,000 to 12,000 feet ; 
_ distributed to Europe and North Persia. 
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SATIVA 

Medicine. 

D.E.P., 

i. 354-9. 

Oats. 

Porridge. 

Fodder. 

Early Indian 
Records, 

OATS 

The officinal parts of the plant are its leaves and the dried roots, which are 
powerfully sedative, anodyne and antispasmodic. The properties of the 
are so well known that it is unnecessary to detail them here. It appears that 
although the Himalaya might supply the world with belladonna, its cultivation 
has been but indifferently investigated. [Cf. Leake, Agr?. Journ. Ind., 1907, ii., 
pt. ii, 210-11; Paulus Agineta (Adams, Comment., iii., 240), etc., ete.; Phar- 
macog. Ind., ii., 572; Fluckiger and Hanbury, Pharmacog., 455-9; Rept. Ind. 
Hemp. Drugs Comm., 1894, i., 172; etc., ete.] 

AVENA SATIVA, Linn. ; Fl. Br. Ind., vii., 275; Duthie, Field 
and Garden Crops, pt. i., 13, pl. iii. ; also Grasses N.W. Ind., 1883, 31; and 
Fodd. Grass., 1888, 51; Mukerji, Handbook Ind. Agri., 247-8 ; Mollison, 
Textbook Ind. Agrt., iii., 49-51; Graminz. The Oats and Oat Grass. 

Habitat.—There are some 13 species, in addition to the cultivated one met 
with in India. Of the wild forms all occur on the Himalaya, their area extend- 
ing from Baluchistan and Afghanistan in the west, through Kashmir, Kumaon 
and Nepal to the extreme east in Sikkim. The species A. aspera, Munro, 
in addition to its Himalayan habitat, occurs on the Khasia hills, the 
Nilgiri hills and the mountains of Ceylon, Nowhere are the wild Avenas found 
abundantly ; a few plants here and there is their usual condition, though 
several (such as A. fatue, Linn, A. pratensis, Linn, and A. subspicata, Clairv.) 
are widely dispersed, being met with very nearly throughout the temperate” 
Himalaya. 

History.— None of the truly indigenous species are ever cultivated in India. 
And in fact it would seem that the Natives do not recognise them as worthy of 
distinctive names, hence they do not separately distinguish the species, and the 
following namesmay very possibly denote any Avena including the cultivated 
A. sativa :—jai, jawi, jei, javi, gandal, ganer, ganhel, gozang, jandel, etc. There 
would appear to be no well-authenticated classic names for either the plants or the 
grains in India, Africa, Arabia, Egypt, Persia, China or Japan. The bromos of the 
Greeks and the avena of the Latins were names given to wild species, but there is 
no satisfactory evidence that either the Greeks or the Romans cultivated the Oats. 
Paulus Aligineta (Adams, Comment., iii., 78) says that the chapter in Dioscorides 
on this subject is spurious, and that A‘gineta simply translated Galen. The plant 
seems, however, to have been known in Asia Minor during fairly ancient times. 
Caspar Bauhin (Theat. Bot., 1658, 470-1) describes and figures two forms, viz. 
alba and muda; and of the former he says that according to Serapion it is called 
churtal by the Arabs. A similar reference is made by the Hortus Sanitatis 
(1491) to Serapion, but I have not been able to verify the passage in question. 
The reference in Pliny to the Germans who lived on oatmeal porridge, would 
seem to imply that that was curious and interesting news to the Romans. 
The ancient Slav ovisu is connected with the Latin ovis, so that the word 
avena would therefore mean ‘‘ sheep-weed.”” [C/. Hehn, Kulturpfl. und Haust., 
1894, 539.] De Candolle (Orig. Cult. Plants (Engl. ed.), 373-6) gives the 
derivation of oats as from the Anglo-Saxon ata or ate. He then concludes his 
very interesting and instructive account of this plant as follows :—“ As all 
the varieties of oats are cultivated, and none have been discovered in a truly 
wild state, it is very probable that they are all derived from a single prehistoric 
form, a native of eastern temperate Europe and of Tartary.” 

One or two popular writers in India affirm that oats were carried 
there in the wake of Chungiz Khan, and that they were well known to 

the Mughal Emperors. In the Aim-1-Akbarz, 1590 (Blochmann, transl., 135), 
mention is made of oats in the chapter on Fodder. It has also been 
said that Warren Hastings, when Resident at the Court of Moorshedabad, 
experimented with oats on the grounds of the Mothu Jheel. Be that 
statement as it may, the cultivation of oats in India certainly dates 
from at least the beginning of the 19th century, and though still un- 
important has been extended all over the country, especially in the vicinity 
of large towns and stud farms, The grain does not appear to fill sufficiently 
to justify the attempt being made to introduce it as an article of human 

, 96 

— 7* 

Se ee ee 



AVERRHOA 
CULTIVATION AND TRADE OF OATS BILIMBI 

ai moreover its liability to fall from the ears on its ri , in- 
being harvested when still green. In India, acco 5 it is 

oa for feeding horses. If harvested late, the grains are shed 
1 the straw loses much in feeding value. The crop is, however, of con- 
erable value since the straw is recognised as being very much more 

nutritious than that of either rice or wheat. 
a Cultivation.—This is similar to that of barley. Duthie and Fuller Cultiva- 

that with a copious supply of water, oats will give as many as three tion. 
itt fir meh of green fodder, and thereafter make sufficient growth to bear a 

of grain. A lar pe Probe of the Hissar oats area is treated 
n as a green fodder crop. An acre, Mr, Mukerji says, should viela, 

1 20 maunds of grain and 30 of straw. Mr. Mollison observes that 
nest quality of grain is produced on the lower slopes of the Himalaya. 
crop is grown to a considerable extent in Delhi, Hissar and Meerut 
ricts and to « less extent in Poona, Ahmednagar, Satara and Ahme- 

dabad. All the acclimatised forms grown. on the plains of India produce 
jong thin grain with much husk, and the weight per bushel does not 
eutally exceed 35 to 37 lb. 
___In the plains oats are sown in September to October, or as soon as the seasons. 
rains oy subsided. Mollison, for example, says of Bombay that oats 
eeenly grown as a rabi season crop, and always under irrigation. They 

row best on well-drained friable soils of a fair depth. Very light sand 
‘and dense clay are not suitable. In fact, adds Mollison, ‘oats are 

_ grown on the same kinds of soil and under the same conditions as irrigated 
at and barley.” The seed should be broadcasted, and about 100 lb. 

to the. acre will be required. The crop comes to maturity in 3} to 4 months. 
aI grain can be threshed out on a board or trampled underfoot by bul- crushea. 
i. eke. Mr. Mollison says that a fair outturn on good soil would be 1,800 

to 2,200 Ib. grain and 25 ewt. straw per acre. Oats as given to horses 
in India are invariably crushed and mixed with other food substances. 

| (Ci. Butler, Formaline Treat. of Oat Smut, in Agri. Journ. Ind., 1906, i., 
pb. iii., 257-9. ] 
i Trade.—The imports are small and come for the most part in ships Trade. 

that bring horses. Oatmeal i is also to a certain extent imported under 
» heading of “ provisions,” but as it is not separately declared, no 

particulars can be furnished. But the exports are more considerable than 
‘ould at first sight be anticipated. During the past 20 years or so they 
lave fluctuated from 50,000 to 80,000 cwt., valued at from 14 to 4 lakhs 
rupees. In 1906~7 the actual figures were 55,518 cwt., valued at 

ia Re 2,26,022. The traffic is not, however, progressive. It goes very nearly 
rely from Bengal and to Mauritius. 

 AVERRHOA BILIMBI, Linn.; Fl. Br. Ind., 439; Gamble, D.E.P., 
is ‘Man. Ind. Timbs., 119 ; Pharmacog. Ind., i., 248; Coals, "Fl. Pres. Bomb., i., 859-60. 
i, 168; Duthie, Fi. Upper Gang. Plain, i., 132; GeRantacex. The Bilimbi 

 MeRbibi, Bindi: Satara, pulich-chakkay, pulusu-kdvd-lu, vilimbi, hainojom, POe a ota. 
kala-zoun-si, etc. A. Carambola, Linn. ; the karmaranga, khamrak, 
kamarangé, kamrangd, tamarak, kamarakha, tamarta, etc, This and the 

_ preceding are commonly cultivated in gardens, 
_ These small trees, called, according to Garcia de Orta, 1563 (Coll., xii.), balimba 

_ in Malaya and carambolas in Malabar, are fairly extensively grown for the sake of 
their fruits. It is customary to read of their having been introduced by the 
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BAMBOOS 
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Wi. Dts ds, 
351. 

Bamboos. 
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Classification. 

THE WHITE MANGROVE 

Portuguese from America. The kermerick is not only mentioned in the Memoirs 
of Baber (Leyden and Erskine, transl., 325), of a date approximately 1519 a.p., or 
about 27 years after the discovery of "America, but it is described in such terms 
as to leave no doubt whatever as to its identity. Baber gives his account of 
this fruit in a list of “‘ Vegetable Products Peculiar to Hindustan,” and makes 
no sort of suggestion of its having been only recently introduced. These facts, 
when taken in conjunction with the existence of a Sanskrit name, may be regarded 
as throwing grave doubts on the supposed American origin of the karmaranga. The 
fruits of the Béilimbi ripen about the middle of summer and are used in pickles and 
curries. The flowers also are sometimes preserved. Of the Carambota, the 
leaves, roots and fruits, having antiscorbutic properties, are used as cooling 
Mepicrnes. The fruits ripen about January, and when stewed are very palat- 
able. The Natives sometimes eat them raw. When unripe they are astringent 
and are used as an acid in dyeing, or to remove iron-mould, owing to their 
containing much potassium-oxalate. The TrmBeEr is said to be ‘employed i in the 
Sundribans for building purposes and for furniture. [C/. Linschoten, Voy. EB. 
Ind. (ed. Hakl. Soc.), ii., 33; Acosta in Clusius, Hist. Hxot. Pl., 1605, 286 ; eee 
Bontius in Piso, Ind. Utri re Nat. et Med., vi., 102; Rheede, Hort. Mal., iii., tt. 43-4 
Buchanan-Hamilton, Stat. Acc. Dinaj., 162; Taylor, Topog. Stat. Dacea, , 50} 
Moodeen. Sheriff, Mat. Med. Mad., 7 5-6; ete., ete. ] 

{ fat 

AVICENNIA OFFICINALIS, Linn.; Fl. Br. Ind., iv.,; 604; 
Gamble, Man. Ind. Timbs., 546; Pharmacog. Ind., iii., 82 ; VERBENACEA, 
The White Mangrove, bina (bani), mada, venkandan, karungandan, tivar, 
oepata, thame, lameb, etc., etc. A small tree or shrub of the salt marshes 
and tidal forests of india and Burma; found also in the Andaman and; 
Nicobar Islands and the Malaya. 

The Bark of this tree is astringent and used by tanners (Agrt. Ledg., 1902, No. 
17, 48). The ashes of the wood are used to wash cloth. The green fruit mixed 
with butter and boiled is made into a plaster for softening and maturing humours. 
and to heal smallpox ulceration. The TrmseEr is brittle and auglteel only for. 
firewood; it is reported as used in the Andamans in the construction of 
oil-mills, ete. 

BAMBOOS (the Bambusez of botanists); Fl. Br. Ind, 
vii., 375-420 ; 8. Kurz, Bamboo and Its Uses, Ind. For., 1876, i., 219-69, 
335-62 ; Gamble, Bamboos of Brit. Ind., Ann. Roy. Bot. Gard. Cale., 
1896, vii. ; also Man. Ind. T'vmbs., 1902, 746-57 ;, Hoey, Monog. Trade and 
Manuf. N. Ind., 1880, 67; Brandis, Biological Notes on Ind. Bamboos, 
Ind. For., 1899, xxv., 1-25; Remarks on Structure of Bamboo Leaves, Trans. 
Tinn. Soe., 1907, vii., 69-92; also Ind. Trees, 1906, 664-85; Freeman- 
Mitford, Bamboo Garden, 1896. To economise space these works will not: 
again be cited, though freely consulted in preparing the review that follows 
of the various economic bamboos of India ; 

It is proposed to treat the Bamboos from the practical rahi 
than the scientific standpoint, and accordingly to deal with them collec- 
tively instead of under their separate genera. 
for which bamboos are utilised are met also by the Canes (Calamus, p. 202), 

But many of the purposes’ 

GRAMINE. 7 

by the Reeds, and other basket and wicker-work materials (Baskets, n AB é 

The Canes proper are climbing palms, and the Reeds are species of grasses 
which, from the industrial point of view, are very nearly identical wi 
the smaller bamboos. The Reeds proper are the species of Phragmites, 
as also certain species of Arundinaria, Andropogon, Arundo, 
Ischamum, Saccharum and Typha. But many basket-materials 
ate not grasses, and the link is thus given that carries the attempt 
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BAMBOOS 
GENERA AND SPECIES BAMBUSA 

ARUNDINACEA 

to classify these industrial substances away completely from the Bamboo 
and its associates into Mats, until it becomes logically impossible to 

te Cotton, Silk and Wool—the chief matting AF ate tron the 
00s, the Canes and the Reeds. 
following are the chief Indian genera and species of the Bambusew 

by botanists, together with the more valuable special pro- 
fies of each :-— 

“Arundinaria aristata, Gamble; bhébham, babain, rato nigdla, East Himalaya, D.E.P., 
000 to 11,000 feet. 4. densifolia, Munro; the smallest of Indian bam- j., 335-6, 

os, met with in South India and Ceylon, 4 elegans, Kurz; a common 371, 
ea roche tsteibnted. to the, Nage hills and Assam, alt. 5,000 to 7,500 Reed 

» jilli bamboo of Assam, Gat it is used in house-construction. Bamboos. 
ata, Nees; the Himalayan Bamboo—from the Ravi to Nepal, alt. smattest 
» 8,000 feet. Ta the ringdl, nirgal, nagre, narri, garri, gorwa, spikso, ningdlo, Bamboo. 

; eter tibet (naicha), fishing cath a aenay nag SOE? catagen worked up into hoo tu naicha), ~ for roofs of houses, yan 
r “i asket-work, eto, The neat little basketa, used by the hillmen to hold Bambo 

ool and distaff with which they beguile leisure hours is made of the ringdl Uses. 
hs Ind. For., 1886, xii., 414; xiv., 309; Gee, Monog. Fibrous Manuf. 

Munro; khnap or wu-spar, a thorny shrub of the Khasia 
_Jaintia hills, employed to tie thatoh. [Cf. Ind. ae 1888, xiv., 309.] 
Teeterione, Munro; ® cxespitose species of the Eastern Himalaya—the 

prong, etc. ; affords an edible seed. (Cf. Ind. For., 1888, xiv., 310-4; Edible Seed. 
. Adm. Rept., 1903, 9.] A. intermedia, Munro; the nigala, tité nigala, 

iok, prong nok, etc. An East-Himalayan species, alt. 7,000 feet. Is 
excellent hedge plant, the culms of which are strong and used for fishing- Fishing-rods, 

baskets, mats, etc. Is largely exported from Darjeeling to the plains. Baskets, etc. 
; Khasiana, Munro; the namlang (or u-kadac namlang), a species of the 

asia hills, alt. 5,000 to 6,000 feet. Lacotten, epecially.caltiyated and used 
‘wattle-and-dab walls, A. Prainii, Gamble; and. Jaintia hills. 

. ul climbing plant which has six stamens a is known as sampit, 
, ete. It is in basket-work and in hut-building, etc. A. Manni, Hut-building. 

, another climbing species, may also be mentioned. It occurs in the 
cult hills and is known as beneng. Is used split as a binding material. in 

at-buil 
A. racemosa, Munro; the maling, phyeum, miknu, mheem, pheong, pat- 

ow ete. A Darjeeling gregarious species extensively employed in mat- Mats, ete. 
and for roofs of Native houses, fences, garden supports, etc. Largely 

in. Darjeeling as fodder for ponies (Ind. For., 1888, xiv., 308-9). 
useethitors, Trin.; the high-level ringal, garu, deo ningal, etc., of the N.W. 

ya (from the mg alt. 7,000 to $. 006 feet. Is the common under- 
of deodar and pine, Often flowers gregariously. A. Wrightiana, South India. 

the chevari—a shrubby of the hills of Southern and Western 
~My smi abundant on a ed Nilgiris. i papi oe yt mats,, Dashes Mats. 

-sti etc. ; e to Bombay an over a e yo ots w. - 
eaten an and had Sa hoe RO of much value. toe piece 

Willd. Spiny Bamboo or kanta. bans, behor, D.EP 
i ae : 4 

, vedru, penti-vedru (hollow bamboo), mtngil, kyakatwa, etc. This Spiny 
te Srectal bamboo is both wild and. cultivated all over. India and Bum bie 

3urma, except in the Himalaya and Sub-Himalaya and the valleys of the Ganges . 
: ye It is scarce in the Central He earch ut not uncommon in Gujarat. Habitat. 

frequent in Orissa and the Karnétak, bo as a small and as a large 
y, and abundant in the Konkan and on the Western Ghat ranges. In the 
nit occurs in the valleys (as it also does throughout South India), ascending 

he. Ni giris to alt. 3,000 feet. Scarce in Northern and Eastern Bengal and 
m, but becomes common in Burma from Pegu and Martaban to Tenasserim. 

Gamble tells us that it flowers about every thirty years and is reproduced 
4 aged Par several writers in the Indian press say only twice in a century. A 

fo ey fet cuit oh is transformed into one of desolation and death, 
as on * rolle 

“9 a 

oy 

ear D 

te . 1801, 13 

ay 

until the charred stems, dust and ashes are all that 
main. But otis would appear to take place in sections. A writer in the Seeding. 
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THE INDIAN BAMBOOS 

Gardeners’ Chronicle describes the manifestation of 1862 as having commenced 
in Travancore, extended to Malabar in the following season, and in the next 
year to Coorg and Mysore. 

The seeds, which somewhat resemble wheat, are EDIBLE, and have in certain 
years proved of great value in supplementing food-supplies, more especially 
since flowering very frequently accompanies seasons of famine or scarcity. 
Speaking, probably of this grain, Church (Food-Grains of Ind., 102) gives the 
nutrient value as 87. He then remarks: ‘‘ The food value of bamboo grain, 
after the removal of the husk, is high ; its defects are due to the low proportion 
of oil and mineral matter.” The analysis, he says, shows 73°7 per cent. of 
starch, 11°8 albuminoids, 11:0 water, 1:7 fibre, 1:2 ash and 0°6 oil. The young 
shoots (kalla bdns) are greedily eaten and somewhat resemble asparagus; they 
appear above ground in August. The leaves are very largely employed as fodder, 
more especially for buffaloes and elephants. The leaves and tender twigs are 
also used MEDICINALLY, being supposed to possess emmenagogue properties. 
The silicious deposit within the joints, known as T'abdshir, though found in most, 
if not all bamboos, was first observed in connection with this species. 

The Cutms, which attain a height of 80 to 100 feet, and are 6 to 7 inches 
in diameter, are very largely employed (although this is by no means one of 
the best bamboos), but they are rather crooked and often knotty. At the 
same time the densely interlacing thorny branchlets make it difficult to extract 
the felled culms, hence it is not a species that would be cultivated in the 
commercial supply of bamboos. But as a hedge it has often proved of great. 
value, and as Mr. Gamble says, except explosives nothing would have much 
effect against it. It is often badly attacked by a small hemipterous insect, an 
aphis which has been described under the name of Oregma bambuse (Stebbing, 
Injurious Insects, 20-2). This attacks the leaves in such multitudes that it 
causes a sort of Manna to form. [C/. Taylor, Topog. Stat. Dacca, 1840, 61; 
Pharmacog. Ind., 1893, iii., 586-92; Jasper Nicholls, Journ. Bomb. Nat. "Hist, 
Soc., 1893, viii., 298 ; also Ind. For., 1895, xxi., 90-5.] - 

B. Baleooa, Roxb. The balku bane, balkua, bhaluka, boro-béns, sil 
baria, telt baria, wamnah, beru, betwa, etc. This well-marked and most useful 
bamboo is a native of the plains on the eastern side of India. The culms are 50 
to 70 feet high and 3 to 6 inches in diameter ; nodes swollen with a whitish ring 
above and hairy below. It is probably the best and strongest species for buildi 
purposes and is greatly esteemed in Calcutta, but it is not a handsome plant an 
would hardly be chosen for ornamental purposes. It is much used for scaffolding 
and is very durable if well seasoned by immersion in water, a process said to 
protect it from subsequent attack by Bostriehus beetles (Working Plans, For. 
Jalpai, 1898, 22.) 

B. nutans, Wall. The pichle, bidhuli, nal bans, mukial, makal, mahlu, 
mahl, paoshi-ding-ying, jotia, deobans, wa-malang, sering-jai, etc. A moderate- 
sized graceful species, found on the lower Himalaya from the Jumna to Assam 
and Eastern Bengal, doubtfully wild anywhere west of Sarada but common 
near villages and along roads and canalsin Dehra Dun. In Sikkim it is met with 
up to alt. 5,000 feet. Culms 20 to 40 feet high, 14 to 3 inches in diameter, and 
having the internodes 15 to 18 inches long. Strong, straight, hard, good and 
much esteemed, and since they rise from the ground well apart, plantations of 
this species can be easily and profitably worked (Kanjilal, For. Fl. School 
Cire. U. Prov., 1901, 367). 

B. polymorpha, Munro. A common species in the upper mixed 
forests of the Pegu Yomah and Martaban, often associated with teak and dis- 
tributed westward to Assam and Eastern Bengal. The culms, which are found 
in dense clumps, are 50 to 60 feet high and 3 to 6 inches in thickness, much 
branched above and curving downwards. The species is known in Burma as 
kyathaungwa (kya-thon-wa), in Assam as betud, and in Bengal as jdma betud; 
is considered one of the best bamboos for walls, floors, roofs of houses, ete. 
(Cf. Ind. For., 1876, i., 22; 1896, xxii., 70; 1897, xxiii., 131, 263; 1903, xxix. 
(flowering of), "244-5, 513-6; Alpin, Rept. Bap. Shan States, 1887-8; Ind. and 
Hast Engineer, 1897, 166, ete.] 

B. Tulda, foxb. The Common Bamboo of Bengal, tulda, jowa, dyowa 
bans, mak, makor, kiranti, matela, peka, mirtenga, mitenga, wati, wamuna, wagt, 
nal-bdns, deo-bans, bijuli, jati, jao, ghora, theiwa, thaikwa, etc. This occurs in 
Central and Eastern Bengal, Assam and Burma, also on the hills of the Northern 
Cirears and probably in Orissa. It is cultivated throughout Eastern Bengal 
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and is perhaps the most common bamboo in the rice country of 
‘and Assam. It is, however, somewhat difficult to distinguish from B. 

ns, and the two plants are consequently often much confused and the same 
ular names given to either indiscriminately. It flowers iously over 

onsiderable areas, but single flowering clumps are not unusual. The 
ven, streaked with yellow; they attain a height of from 20 to 70 feet and 2 to 

8 in thickness. ‘They are ed as strong, but not so much so as those 
Bateooa. Roxburgh says that if seasoned in water they become fairly 

ible, o ise they are soon devoured by a small Bostrichus beetle. The 
as are used for building purposes, roofing, scaffolding, making mats and 

ets, fans, window-blinds, ete., and when young are pickled and eaten. 
; vulgaris, Schrad. In Bengal this is the bdsiné or bdnsini, that is “ Female 
boo ”’—a name which in South India is also given to B. arundinacea. 

xr parts of the country it is the Golden or Yellow Bamboo, baridla, sun- 
_kulluk, or kallak, or vansa-kulaka, kulna, una, wanet, etc. This cosmo- 

olitan species is cultivated and runs wild over the warmer parts of India and 
na; its original country is uncertain, but it is found in Java, Mauritius, 

dagascar, Algeria, the West Indies, Mexico and Central and South America, 
ete., etc. The culms are bright green or striped green and yellow, polished, 

They attain a height of from 20 to 50 feet with a diameter of from 2 to 
The nodes are hardly raised but have a ring of brown hairs. ‘The species 

used chiefly in basket-making and to some extent in house-construction. 
Lisboa, Bomb. Grasses, 1896, 140; Talbot, List Trees, etc., 1902, 347 ; Firmin- 

ger, Man. Gard. Ind. (ed. Cameron), 1904, 321.] 
_ Cephalostachyum capitatum, Munro. The gobia, gope, payong, sillea, 

_ gullea, etc. A shrubby semi-scandent bamboo found in the North-East 
_ Himalaya and in the Khasia, Jaintia and Naga hills. Is a graceful plant 
which often forms dense thickets. The wood is used by the Lepchas in pre- 
‘ to that of any other kind (for making bows and arrows), and is also 
_ regarded as good for baskets. The joints of the culms are often 2} feet long. 

‘The leaves are employed as FoppEr and the seeds are eaten in times of scarcity. 
Is known as latang, madang, tinwa, kengwa, etc. 

A deciduous arborescent bamboo common in Burma, and after Dendro- 
calamus strictus is there, perhaps, the most abundant of all species. It 
occurs also in Chota Nagpur and m and is being cultivated experimentally 
in South India. The culms are largely used for building purposes, floating 
timber and mat-making. In Burma the joints are employed for boiling the 
kauknyin or glutinous rice, the effect being to produce a long mould of boiled 

_ rice which can be carried about and eaten on journeys. In Manipur I observed 
| my coolies invariably cooked their food in joints of green bamboo. The fact of 

their being green and the presence of the fluid within, seemed to render th 
_ fire incapable of burning these wooden cooking-pots. 

- Dendrocalamus Brandisii, «urz. This is sometimes confused with 
D. giganteus, and, like it, is often called wabo. Its proper names are kyelowa, 

wakay, waklu, etc. Mr. Alpin (Rept. on the Shan States, 1887-8) 
kyello bamboo. It is a lofty tufted evergreen ies with ashy-grey 

culms from 60 to 120 feet in length and 5 to 8 inches in dtninates: It is found 
_ in the tropical forests of Pegu and of Martaban up to alt. 4,000 feet, chiefly on 
__ aleareous rocks. It is said to flower sporadically and not to die off after flower- 

ing. Nisbet (Burma under Brit. Rule and Before, 1901, i., 381) says the culms are 
employed for boat masts. 

_D. giganteus, Munro. This truly gigantic grass is a native of the Malay 
_ Peninsula but much cultivated in Burma, where it is known as wabo and in 
Assam as worra. It is used in Burma for posts and rafters in house-building, 

_ for carts, etc., and the joints for pails, boxes, flower-pots, etc. The large culms 
(often 120 feet long and 25 to 30 inches in circumference) are said to fetch 
Rs. 2-4 each, or in quantity, Rs. 150 to Rs. 180 per hundred. At the Colonial 
and Indian Exhibition, London, I had extra fine culms cut into short lengths 
2 maa umbrella stands, when they readily fetched 5s. to 10s. each, accord- 

to . [Of. Varthéma, Travels, 1510 (ed. Hakl. Soc.), 218-9.] 
- D. Hamiltonii, ees & Arn. In the lower North-West hills this is 

called chye; in Darjeeling tama, pao, and pa-shing ; in Assam and Burma 
at 
| 
__ bamboo that flowers sporadically and also gregari i 
_ East Himalaya, Assam, Khasia hills, Sylhet and Upper Burma, and is distri- 

kokwa or kakua, wah, pecha, fonay, wanoke, wabo-myetsangye, etc. It is al 
iously. It occurs in the North- 

101 

Uses, 

D.E.P., 
i., 394, 
Female 
Bamboo. 

Habitat, 

Basket-making. 

D.E.P 
ii, 252-8, 
North- 
eastern 
Species. 
Bows and 
Arrows. 
Fodder. 

D.E.P., 
ii., 253. 
Burmese 
Species. 

Cooking-pots. 

D.E.P., 
iii., 71. 
Kyello 
Bamboo. 



BAMBOOS 
DENDROCALAMUS 
STRICTUS 

Baskets of 
Darjeeling and 
Assam. 

Edible Shoots. 

Cigarette 
Wrappers. 

‘Tea-shade, 

D.E.P., 
iii., 72. 
Water-pail 
Bamboo. 

SR a SA 
lii., 72. 
Stinging 
Bamboo. 

Sikkim 
Milk-pail 
Bamboo. 

Churns, 

Poison. 

D.E.P., 
iii., 72-80. 
Male 
Bamboo. 

Habitat. 

Many Uses. 

Charcoal. 

Fodder. 

Food-grain. 

Shoots Edible. 

THE INDIAN BAMBOOS 

buted westward to the Sutlej, though beyond Nepal it is doubtfully indigenous, 
The culms run from 40 to as much as 80 feet in height and from 4 to 6 inches 
in diameter; the nodes are marked with root-scars, the internodes are 12 to 20 
inches in length, and the walls half an inch thick. It is the common bamboo of 
Darjeeling, the Duars and Assam, and is universally employed for all kinds of basket 
and mat work. For building purposes it isnot much esteemed. The young shoots 
are eaten as a vegetable, and in Assam a specially prepared substance known 
as gass-tenga is eaten as a luxury (Hooper, Rept. Labor. Ind. Mus., 1905-6, 37). 
The inner layer of the culm-sheath is utilised for covering Burmese cigarettes. 

Referring to its straggling habit, Mr. Oliver says: ‘‘ When they have no trees 
to support them, the main stems bend over, forming impenetrable thickets, and 
the lateral branches ascend vertically, often forming shoots nearly as long as the 
main stems.”? Mr. Manson alludes to the value of this species to the tea-planters 
of Darjeeling district in shading their plantations from hot and violent winds. 
[Cf. Agri. Ledg., 1896, No. 27, 245, 260; Kanjilal, For. School Cire. U. Prov., ty 
369 ; For. Admin. Rept. Assam, 1896-7, 14.] 

D. Hookeri, Munro. The seiat, ussey, sejsai, sijong, denga, ukotang, att, 
tili, kawa ule. A large bamboo with long curving branches, met with in 
the Khasia and Jaintia hills, alt. 2,000 to 5,000 feet, in the Daphla hills, also 
Sikkim, and is distributed to Bhamo in Upper Burma. The culms are from 50 to 
60 feet ‘high and 4 to 6 inches in diameter, walls about linch thick and internodes 
18 to 20inches long. The culms are used in making water and milk pails (chungas). 

D. longispathus, Kurz. A large and handsome bamboo of East Bengal 
and Burma, chiefly near streams. 
and talagu. Wa-ya in Burmese means “ Stinging Bamboo,’’ a name given in 
allusion to the irritating hairs on the sheath. The culms reach to 60 feet high ; 
internodes 10 to 24 inches long and 3 to 4 inches in diameter, with the walls 
half an inch thick. It often roots at the nodes, and the culm sheaths are papery 
and more or less persistent. It is not much appreciated as a building materi 
though used when better kinds are not available. [C/. Madras Admin. Rept. 
(numerous passages), 1888-9 to 1898.] 

D. sikkimensis, Gamble. The pugriany of Darjeeling, wadah of the Garo 
hills and the tiria, vola in Nepal. <A large bamboo, with cespitose stems and 
few culms, but these 50 to 60 feet or more high and 5 to 7 inches in diameter. 
It occurs on the hills of the North-East Himalaya—Sikkim and Bhutan—at 
altitudes of 4,000 to 6,000 feet, also at Tura in the Garo hills, and is cultivated 
in several localities. It is the largest and perhaps the most beautiful species in 
Sikkim, where its thick culms are preferred for making the chungas (or pails) 
in which water and milk are carried and butter churned. But the leaves have 
the evil reputation of being poisonous to cattle and horses. 

D. strietus, Nees. This is the most common, most widespread and 
most universally used of all Indian bamboos. It is the ‘“‘Male Bamboo,” the 
bans, bans kaban, bans khird, karatl, mathan, mat, birt mat, salia bans, halpa, 
vadir, bhiru, kark, kal mungil, kibi bidaru, sadhanapa-vedru, kauka, myinwa, 
etc. Is deciduous, densely tufted, gregarious, has strong often solid culms, 
which average from 30 to 50 feet high and 1 to 3 inches in diameter. It occurs 
on all moderately dry hills throughout India and Burma, except in Northern and 
Eastern Bengal and Assam, In South India and Burma it reaches a large size 
and has hollow culms, while in the drier Deccan hills and the Siwaliks it is smaller 
but has nearly solid culms. Flowering is usually gregarious: the flowers appear 
in the cold season, the seed ripens in June and is shed, but the husk remains. 
After flowering, the plants die and are replaced by seedlings. 

Col. Doveton (Ind. For., ix., 529) gives an account of the Indian uses of this 
bamboo in connection with the Central Provinces, that might be consulted as itis 
characteristic of the species wherever found. Amongst other uses, he mentions 
rafters and battens, spear and lance-shafts, walking-sticks, whip-handles, the 
manufacture of mats, roofing, sieves, hand-punkahs, umbrellas, chairs, vessels 
for holding grease and oil, bows, arrows, and cordage, etc., etc. When converted 
into charcoal is in request for the finer smiths’ work. The dry stems are also 
used for torches and the production of fire by friction. The leaves are much 
sought after as food for buffaloes and even for horses. The seed is used in times 
of famine as a food-grain, and the young and tender shoots are also largely eaten 
as vegetables (Rec. Bot. Surv. Ind., 1903-4, ii., 29, 156, 196). In another 
paragraph particulars will be found of the recent and highly interesting discovery 
of manna (saccharon) seen on this species. [O/. Agri. Ledg., 1900, No. 17.] 
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GENERA AND SPECIES 

One of the chief European uses for this bamboo is the manufacture of lance- 
shafts. For this p solid stems of uniform thickness are essential. But 
‘apparently they are only here and there completely solid. Thus the supply is 

unequal to the demand. Split up and again united they are made into fishing- 
rods. For bamboo furniture the hollow stems are now largely utilised. In 
dia it fetches from 8 annas to Rs. 1-8 per hundred in the forests, but the 
ransport coma to the coast are the chief items of expense. Gamble estimates 

the total annual production at possibly 100 million culms. [C/. For. Admin. Rept. 
©. Prov., 1892-3, 13-4; Lisboa, Bomb. Grasses, 1896, 141-4; Lovegrove, Ind. 

, 1900, xxvi., 433-42 ; Smythies, Ind. For., 1901, xxvii., 126; Kanjilal, For. 
School Cire. U. Prov., 1901, 369; Church, Food-Grains of Ind., suppl., 1901, 7; 

nite, Ind. For., 1902, xxviii., 233; Muriel, Ind. For., xxix., 507—8.] 
wntochloa macrostachya, Kurz. The tekserah, madi, madaywa, wanet, 

dbray, etc. An evergreen bamboo with striped culms from 30 to 50 
long and 2} to 4 inches thick. Native of Assam, Chittagong and Burma. 

. verticitiata is the beautiful striped species often cultivated in India but 
ntroduced from the Malay. Gamble suspects @. awrieulata, Kurz. the kalia of 

Bengal and talaguwa of Burma, may have to be placed under Oxrytenanthera. 
Melocalamus compactiflorus, senth., Hook, f This arborescent, tufted and 

andent evergreen occurs in Eastern Bengal and Burma, viz. from Sylhet 
and Chit ng down to Martaban, but is frequent only between alt. 4,000 
und 6,000 feet. It is in Burma known as wa-nwe, in the Kachin country as 
nachinwa, in Chittagong as lota, and in Sylhet as daral. The culms are 
argely used for basket-work, and when split in the green state may be reduced 
» such fine and pliable strands that they may be woven. It is the material 

yed in the construction of the shoes worn by the Kachin, Shan and Chinese 
rs seen in Bhamo, and in the characteristic lacquered ware of Upper Burma. 

16 seed is large, edible and mealy, soméwhat resembling the chestnut. [C/. 
d. For., 1902, xxviii., 432; Ind. Art at Delhi, 1903, 223.] 

- Melocanna bambusoides, 7rin. This is sometimes called the berry-bearing 
4 boo and is known by the following vernacular names—mili, metunga, 

taria, wati, artem, turiah, watrai, kuyaungwa, pagu-tulla, kayinwa, etc. 
often called the Terai bamboo. An arborescent evergreen, with distant 

18, arising from the ramifications of an underground rhizome. Met with 
throughout Eastern Bengal and Burma. In Chittagong it is perhaps the most 

lent species, and is universally employed for building purposes and mat- 
It is very largely exported to Lower Bengal, and according to the 

; ‘est returns about 16 million culms are yearly required in the Gangetic Delta. 
__ It is, in fact, from the Indian standpoint, one of the most valuable of bamboos. 
_ hough thin-walled is strong and durable and has the great advantage of 

sil 

_ paia and aworja bamboo referred to by Lewin, who observes that white-ants 
will not attack it. Gregson says the young shoots are often killed by a beetle— 

_ -€yrtotrachelus longipes (Ind. For., xxv., 420). The fruit is large, edible 
hs Lae occasionally germinates and makes as much as 6 inches growth before it 
_— ps from the stem (Stapf, Trans. Linn. Soc., 1901-5, vi., 409-23). Tabdshir 
_ is often very abundant in the stems (Roxb, Fl. Ind., ii., 197). 
 Ochlandra travancorica, Benth., ex Gamble; irakalli (Brandis), ilta, iri, 

bai” Bourdillon). A shrubby gregarious reed or bamboo, met with on the moun- 
_ tains and plains of South India (in Tinnevelly and Travancore districts), up 
to alt. 3,000 to 5,000 feet. It has exceptionally large flowers and fruits and 
_ @§ many as 120 stamens in one spikelet, united more or less into a tube. The 
culms attain a height of 20 feet, and the internodes are sometimes 5 feet in length. 

_ ‘T, F. Bourdillon, Conservator of Forests, Travancore State, has furnished much 
i information regarding this species. It flowers, he says, gregariously 

30 to 40 years, then dies down. The shoots when 6 to 9 months old 
constitute a splendid paper material. For some five years or so a paper-mill 
‘was run in Travancore which used this material almost exclusively. The fibre 

mt me berm pronounced superior to esparto but the expense of chemicals killed 
i industry, as it seems a larger quantity was required than with other paper 
if ‘materials. (C/. Ind. For., 1899, xxv., 152.] 

— os nigrociliata, Munro: podah (And.) ‘washut (Garo), bolangi 
A tufted evergreen species found in Orissa, Chittagong, Burma, 

_ the Andaman Islands and Malay Peninsula, _ Used in house-building and 
___ for basket-work. 

i 
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BAMBOOS 
THYRSOSTACHYS THE INDIAN BAMBOOS 
SIAMENSIS 

D.E.P., O. Stocksii, Munro, The koda, ur sheme, etc., a slender bamboo of the 
v.,6786. Konkan. Talbot (List Trees, etc., 1902, 348) says it is commonly cultivated 
Konkan along the coast but is rare in the Ghat forests. It is a strong bamboo, used for 
Bamboo. punting-poles, Native umbrellas and baskets. a3 
Umbrellas. Pseudostachyum polymorphum, Munro; filing, purphiok, paphok, . wachall, 
D.E.P., bajal, tolli, ndl, bawa, ete. Large shrubby or semi-arborescent, bamboo, has 
iv., pt. i. culms arising singly from a long, creeping, jointed rhizome. Tall and branched 
351. at the top only, thus often taking support from neighbouring trees. Young 
Creeping shoots come away freely and are very straight. This species oceurs in the 
Bamboo. Eastern Himalaya, Assam and Upper Burma and ascends the hills (to alt, 5,000 
Best Sikkim feet), but is most abundant and prolific in moist valleys or under the shade of 
Basket Bamboo. trees. It is a very valuable bamboo, and in Sikkim is considered the best 

sort for the basket-work used on the tea estates, ete. The culms are easily 
Mats. split and the laths flexible and durable. It is also largely utilised in the manu- 

facture of mats and for tying the rafters of huts. 
D.EP., Teinostachyum Dullooa, Gamble. A  moderate-sized tufted bamboo, 
i, 372. tending to become scandent. Occurs throughout Northern and Eastern 
Semiscandent Bengal and from Bhutan through Assam, Sylhet and Chittagong to Upper Burma. 
Bamboo. There are two forms (possibly two species), a large and a small. follow- 

ing vernacular names have been recorded for these: the larger form—dolu, 
dullooa, paksdlu, pogslo, wadroo, gyawa; and the smaller—silloh, bajatl, thatk- 

Water-pails, waba, etc. The culms are used as water-pails and in the manufacture of umbrellas, 
Umbrellas. also for basket and mat-work, and in the manufacture of the small boxes used 
Mar Gentes: to carry pén. It is also employed locally for building purposes. Lewin: (Hii 

Tracts of Chittagong, 1869, 130) speaks of the large kind as much employed for 
Mats. making the mats used in loading vessels with cargo. 
D.E.LP., T. Wightii, 8ed¢. The huda, wontenulgi, etc., is a tall semi-scandent 
1, 872. bamboo found on the slopes of the Western Ghats from North Kanara to 
The Umbrella’ | Cape Comorin (alt. 3,000 to 5,000 feet). In North Kanara, according to Talbot 
handled Bamboo, (Tout Trees, etc., 1894, 206), it is much used in the construction of temporary 

ridges. 
Thyrsostachys siamensis, Gamble. This is called “The Umbrella-handle 

Bamboo,” or the ‘‘ Monastery Bamboo” (== kyaung-wa) because of its son. 
commonly cultivated in the monastery gardens, especially in Kyaukse an 
Meiktila. One of the most elegant of bamboos because of the regularity of 
its nodes. It is cxspitose and deciduous; the culms become 25 to 40 feet 
high and 1} to 2 inches in diameter; are straight and not branched till high 
up but are covered with the persistent old sheaths. It is found in Burma 
from Mandalay to Tenasserim; also in Siam. It is largely exported from 

Umbrellas. Moulmein and used for umbrella handles, for which it is well qualified, being 
light, strong and straight. [O/. Mason, Burma and Its People (ed. Theobald), ii., 
99; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 321.] 

GENERAL STATEMENT OF THE PROPERTIES AND USES OF 
BAMBOOS. 

Uses. Few plants are more valuable to man, especially to the inhabitants of 

All Bamboos of 
Economic Value. 

“The Bamboo.” 

tropical countries, than the various species of the arborescent grasses 
collectively denominated the Bamboos.. The Flora of British India 
describes 117 species as met with in India, and refers these to 15 genera. 

All bamboos may be viewed as of economic and industrial value, but the 
majority do not differ very materially from one another. It accordingly 
follows that a general statement of the properties and uses of the bamboos 
collectively may be of value, especially when taken in conjunction with 
the fairly detailed enumeration of the specific peculiarities of the better- 
known forms already furnished. 

The Culm or Stem.—It may be said that under most of the genera 
indicated one or more species of gigantic or even arborescent grasses have 
been described by botanists, each of which might popularly be called a 
“Bamboo.” Many authors, however, speak of Bambusa arundinacea 
as “the Bamboo,” an expression which is quite incorrect, since the Spiny 
Bamboo of South and West India and Burma is by no means either the 
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BAMBOOS 
THE MALE BAMBOO The Culm 

eet useful or the most abundant species in India as a whole. It is quite “The 
‘customary also to read of Bambusa vulgaris rendered as “ The Common ome, 

’ whereas in India, at least, that cosmopolitan cultivated species sapesnrs 
is hardly a common plant. In the rice-producing areas it might in fact 
be more correct to speak of Bambusa Tulda as ‘‘ the Common Bamboo,” 

nd as far as Bengal is concerned that certainly is the most abundant ‘The most Useful 
species, although B. Batcooc is nearly as plentiful and ever so much more *?** 

On these grounds the balku bdns would be pronounced “ The 
“Bamboo” by the people of India. The term “Male Bamboo” is given ‘The Male 
_ to any solid (or nearly solid) bamboo used for spear or lance staves and — 
for walking-sticks, though it is more particularly applicable to Dendro- 

: mus strictus. Arundinaria Prainii and Oxytenanthera 
Stocksii have also, however, more or less solid culms. 
The home of the giant forms of bamboo is the tropical and extra- climatic 

opical forests; in the temperate zones they dwindle down to mere ™*™*°* 
nder-shrubs, until they become scarcely distinguishable from other 

sses. Arundinaria densiflora might be described as the smallest 
_ Dendrocalamus giganteus (or D. Brandisii) the tallest of 
boos. Some species have their stems of nearly one thickness through- 

: “out, and possess at the same time very long joints; such are specially umbrella 
_ designated as umbrella bamboos because suitable for umbrella handles. ®*™e 
a Of nature may be mentioned Arundinaria Wightiana, Oxyten- 

i anthera Stocksii, Phyllostachys bambusoides, and Thyrsostachys 
_ siamensis. In this connection it may be observed that a Calcutta firm, 
_ who manufacture umbrellas ona large scale, have to import from China 
nA canes they use as handles because India does not appear able to compete 

quality and price with the imported article. Other species form long 
thin tubes suchas Arwndinaria falcata,and are,inconsequence, described 
_as huka- -tube or fishing-rod bamboos (Ind. For., 1889, xv., 92,141). While Fishing-rods. 
“still others have very thin and uniform shells with large cavities, and are 
in consequence readily adaptable for water-pails, milk-churns, drinking- Water-pail 

_ jugs,and thelike. Of this nature may be mentioned Bambusa pallida, B*™°* 
Dendrocalamus sikkimensis and Teinostachyuwm Dullooa. Of 
a very different kind are those specially valued because of the ease 
with which they can be worked up into mats and baskets, as, for Matting 
example, the various species of Arundinaria, Bambusa vulgaris, °°™°* 
Cephalostachyum capitatum, Dendrocalamus Hamiltonii, Melo- 

 ¢dlamus compactifiorus and Pseudostachyum polymorphum. 
* Burmese lacquer-ware consists very largely of neatly made boxes, trays, etc., Basket-ware 
of bamboo wicker-work coated and polished with the thitsi varnish (Ind. 
Art at Delhi, 1903, 218-24). Lastly, certain bamboos are prized in house House- 
_ and boat construction or for scaffolding, because of their great strength. $osiructin 

These are Bambusa Balcooa, B. nutans, B. Tulda, Dendrocalamus 

e giganteus, D. strictus and Melocanna bambusoides.. Mr. Hannan 
_ (Teatile Fibres of Comm., 145) says : “‘ The stems of Bamboo when spliced 
"are known in the brush trade as the Bamboo fibre. The fibres used are Brush-making 
_ about an eighth of an inch in width and 6 to 7 inches in length. _ They have pa 

a good elastic bending property.... This material is also known to 
_ the trade as ‘ Patent Bass.’” 

The bamboo stem, as in grasses generally, consists of a more or r leas Peculiarities of 
hollow culm, with transverse solid joints called nodes. The thickness of ™*° 

_ the woody shell and the length of the internodes varies exceedingly in 
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the different species. One peculiarity is preserved by all bamboos, namely, 
the rapid growth of the young shoots. This is a most important provision, 
for a branched shoot could never penetrate through the crowded mass 
of mature culms. Having in about a month reached its full height and 
thickness, the shoot commences to produce its branches and branchlets, 
and thus weighted, it curves into the graceful plume which is the 
elegant and familiar feature of most species. 

As a rule the bamboo is gregarious, establishing itself so thoroughly 
over certain portions of wild forest tracts that it very nearly exterminates 
all other forms of vegetation. Seen from a height, nothing could be more 
lovely, but, to the traveller who for days together may have to clear a 
path for himself, the interminable monotony, the twilight shade and death- 
like stillness, broken only by the sighing of the grating culms, make the 
bamboo jungle dreary in the extreme. In mixed forests, an occasional 
clump has a most pleasing effect. It supplies the traveller, moreover, 
with some of his most essential materials of equipment. Indeed, where 
bamboos are plentiful tents may be dispensed with, for, through the expert 
handling of that: material, the camp followers, armed with large knives, 
can in a remarkably short time erect a comfortable hut and furnish it 
with beds, tables and chairs, all constructed from the bamboo. Sir J. D. 
Hooker (Him. Journ.) observes that it took “ the Leptchas about twenty 
minutes to construct a table and two bedsteads within our tent.” Lewin 
(Wild Races of South-Eastern India, 1870, 28-30) says: “ The hillman 
would die without the bamboo, and the thing he finds hardest of credence 
ig that in other countries the bamboo does not grow, and that men live in 
ignorance of it.” A writer in The Pall Mall Gazette published in 1893 a 
charmingly told story of bamboo and its uses. He said the Orient was 
wreathed in bamboo; it was the one characteristic common to all the 

East,—bamboo was in fact symbolic of the East. Mason (Burma and 
Its People (ed. Theobald), 1883, ii., 102-3) gives a brief sketch of the 
varied uses of the bamboo, in which the methods of procuring fire from 
that material may be found specially interesting. 

Popularly, bamboos may be divided into those which grow in separate 
clusters or clumps, and those which send up their shoots singly from an 
underground root-stock, and thus form continuous patches of perhaps 
many miles in extent. The former are characteristic of the tropical, and 
the latter of the extra-tropical or temperate forests. Each clump bears 
from 30 to 100 culms, which attain a height of from 30 to 100, or even 
130 feet. The creeping bamboos are often exceedingly valuable. Of this 
class may be mentioned’ Pseudostachyum polymorphum—an. East 
Himalayan and Burmese form—and Melocanna bambusoides, one of 
the most valuable species and one which is extensively exported from 
Chittagong. Of this kind may also be mentioned Bambusa nutans— 
a Darjeeling bamboo. The distance apart of the culms is a feature of 
commercial value, since the difficulty of removal of ripe culms from dense 
clumps is a serious disadvantage in some bamboos. A few are climbers 
(such as Arundinaria Prainii, Cephalostachyum capitatum and 
Melocalamus compactifiorus), their festoons and pendulous boughs 
passing gracefully from tree to tree. 

For about two-thirds of its lower portion, the culm of most bamboos 
is unbranched, or possesses only very short and inconspicuous branches. 
On escaping from the ground the shoot attains very rapidly its full dia- 
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FLOWERING OF THE BAMBOO 

er and appears like a great scaly cone, clad in large embracing sheaths. 
Solid-stemmed bamboos are, as a rule, much smaller than hollow ones, 

but bamboo culms may be said to range from the thickness of a goose’s 
yuill to more than a foot in diameter. Until the branches have been 

ly developed the culm is not mature. The branches are produced from 
belov s, and with their appearance the stem gradually matures. 
A good deal has been written as to the rate of growth of the shoot, but 
up to the present exact and definite figures, even for the important species, 

nnot be obtained. It is probable that an average of three inches per day 
would not overstate the growth of the young shoots of the more important 
mboos. This seems also, in the majority of species, to take place chiefly 

at night and to continue for a month pretty uniformly, being increased if 
anything by fine clear days, and retarded apparently by damp and cloudy 
weather. The period of sprouting is generally about the beginning of the 
rains. Repeated cutting of bamboo-shoots considerably weakens the 

sk, while the cutting of full-grown haulms does no more injury than 
‘mowing does to grass. Indeed it is believed that too much cutting of 
shoots results in early flowering of the stock, and in most cases death to the 
plant. This fact has an important bearing upon the question of the 
application of the bamboo for the manufacture of paper, since young and 
“not mature culms are necessary for that purpose. ‘The number of shoots 
produced yearly from each clump varies according ‘to the vigour of the 

“individual and the peculiarities of the species. It is believed that the 
larger species produce 12 to 20 and the smaller 30 to 50. If we assume 10 
a year, that would mean 300 culms in 30 years, which is the mean age of 
most species. The greatest possible variability exists in the colour and 

_ markings of bamboo culms. Some are pale-coloured, others dark-green, 
‘some bluish, others yellow, or again others are variegated. Solidified buds 
are sometimes developed into formidable recurved spines, or below the 
sheath a whorl of rootlets are produced which harden into spinescent 
bodies. These are popularly called the spiny bamboos. For the purpose 
of live fences the spiny bamboos are specially valuable, such as B. arun- 
-dinacea and B. Blumeana. The last mentioned is split and made 
into mats and sugar sacks in Java. Most bamboos show a tendency to 
flatten above the nodes ; especially is this the case with Phyllostachys, 

_ the genus that affords the “square” bamboo of China. The Whangee 
¢anes are obtained from P. nigra. [Cf. Or. .Comm., 1813, ii., 545; 

_ Hobson-Jobson (ed. Crooke), 1903, 969; Kew Mus. Guide, No. 2, 78.] 
_ Durability of the bamboo depends, in the first instance, upon the culms 

ing cut when mature. Specific peculiarities render some culms more 
durable than others, as, for example, the thickness of the woody shell, and 
the amount of silicious matter deposited within the tissue. In this latter 
Tespect bamboos vary exceedingly. Long immersion in water greatly 

_ enhances the durability, rendering the stem less liable to the attacks of 
__ insects, owing to the sap, which they are fond of, being quickly extracted. 
__ Flowering of the Bamboo.—A great deal has been written regarding 

this exceedingly curious and interesting subject. All the species com- 
 mence to flower when in full leaf, but as the inflorescence expands the 
| leaves as a rule fall off, until when in complete flower the clump or certain 

_ portions of it are leafless. In some cases special flowering culms are 
produced, at other times every culm flowers, the flowering portion of the 

__ entire clump dying off after the seed has been matured. Ina few instances 
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the plant continues to flower as a perennial, while some bamboos are 
entirely annual, flowering and dying down to the ground every year. 
With all the larger species the flowering stage is reached after a prolonged 
period of vegetation, variously stated at from 25 to 50 years, and is almost 
regularly followed by the death of the whole stock. But the most curious 
circumstance in the flowering of bamboos may be said to be that while 
certain species are sporadic, others are gregarious. That is to say, a few 
plants here and there flower in the one instance, and all the plants of the 
same species flower simultaneously in the other. In the alphabetical 
enumeration above the reader will find occasional mention of this feature. 
According to some writers the gregarious flowering is due to specific 
maturity being attained at a certain age, when flowering ensues on all the 
plants derived from the same stock. According to others, flowering is 
directly a result of climatic conditions. Both opinions may be true, and 
this is probably the wiser solution of the phenomenon—in other words, a 
bamboo may not flower before it has attained a certain age, but its flowering 

may be retarded or accelerated by climatic influences. It is an undoubted 
fact that the flowering of the bamboo is decidedly influenced by the causes 
which bring about famine, for the providential supply of food from this 
source has saved the lives of thousands of persons during several of the 
great famines of India. Sleeman (in 1836) suggested that it might save 
the complete destruction of the bamboos of a district to introduce seedlings 
obtained from the same species found in remote localities. Whether or 
not this would have the desired result cannot as yet be stated. But it 
appears certain that it is immaterial whether cuttings are taken a few years 
or many years before the flowering; the parent as well as plants raised 
from it by cuttings, will flower and die simultaneously. Indeed it has 
been shown that cuttings taken a year or so before the flowering, if unable 
to produce flowers, nevertheless die with the rest. [Cf. Brandis, Ind. For., 
1900, xxv., 10-25; Bean, Kew Bulb., 1907, 228-33.] 

Propagation of the Bamboo.—This may be effected :—1. By Seed.— 
The slowest but most satisfactory process. Some species germinate while 
the seed is still attached to the plant, the young seedlings dropping from 
the parent when about 6 inches in size. Nothing is known as to the 
period of vitality of the bamboo seeds, but if carefully collected and 
matured in the usual way, they may be sent from one part of India to the 
other in good condition. But this, of course, applies only to those which 
fall from the plant before germinating. Seedlings, however, require 10 to 
20 years to attain a growth sufficient to admit of full cropping, the period 
varying slightly according to the species grown and the locality of 
production. 

2. By Cuttings.—This is the process most frequently adopted in 
artificial production. The lower part, say 3 feet in length, of a growing 
half mature stem is placed in the ground shortly after the commencement 
of the rains. | This is most frequently cut off so as to leave, if possible, a 
portion. of the rhizome attached. The cutting should be made a little 
below one of the nodes and buried so as to include two nodes. Sometimes 
the cuttings are laid lengthwise along the ground on a specially prepared 
soil, and the sproutings at each node with their rootlets are siterena 
severed and transplanted to their final positions. 

Fibre as a Paper Material.— Of all the fibre-yielding plants iceionwae 
to botanical science, there is not one so well calculated to meet the 
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PAPER MATERIAL 

ig requirements of the paper trade as * Bamboo,’ both as regards 
y and economy of production, as well as the quality of the ‘ paper- 

can be manufactured therefrom ; grown under favourable 
s of climate and soil, there is no plant which will give so heavy 

) iat available fibre'to the acre, no plant which requires so little care 
i ia cultivation and continuous production.” These are the Mt 

of Mr. Routledge’s most useful and interesting pamphlet on 
n0 as a Paper-Making Material, published in 1875 (also Bamboo and 

, 1879). Thad the pleasure of meeting Mr. Routledge during 
isit to India. There seemed then a possibility of doing something 

with adi He spared no pains to test his theories and expectations. 
Unfortunately he died shortly after having learned that there were prac- 
t il as well as physical and chemical difficulties that seriously opposed 
the growth of a trade in this new paper material. These may be briefly 
summarised as follows :— 
s 1.—The young shoots only being serviceable for paper-making, three 
‘serious difficulties arise :—(a) the bamboo shoots appear from June to 
7 al ily and are in condition during August and September, but by the end of 

tober are too old; (b) the stock suffers severely from the removal of the 
(c) each clump can yield only about three or four shoots a year. 

palo is Experiment seems to have failed to induce the bamboo to 
: 5 oduce a continuous supply of shoots throughout the year. 
ee''8 A large percentage of the old stems requires to be left on the stools, 
otherwise the plants are killed, and this same danger exists in complete 

removal of the young shoots. ‘Hence methodical working of the jungles 
_ becomes essential, thus considerably increasing the charges of collection 
| transport. Sir George King demonstrated that if all the shoots be 
esata for three successive years the plant is killed. This danger may 

ver, be averted for a time by systematic working of the clumps, 
it appears to be ultimately certain to ensue. 

| bolt, .-—During the months in which the bamboo shoots appear, the climate 
| of the most important bamboo tracts is such that labour could not be 

_ obtained. In fact, bamboo forests occupy, as a rule, uninhabited districts 
the labour question, apart from the dangers to human life, one 

~ of the most serious difficulties. 
__ 6.—The freight and transport charges incidental to all raw products 
"which have to be conveyed for long distances are very considerable. 

n fact, owing to the scattered nature of the clumps which form bamboo 
es, human labour would be the only means of collecting the material 

centres from which it could be conveyed to the factory. 
_ 6.—A most unexpected difficulty, which in itself almost renders the 

‘ cmc: unsuitable for paper-making, exists also in the hard adpressed hairs 
__ which cover the scales and young stems. It has been found impossible to 
_ Temove these, and they are not only dangerous to the men employed, but 
injure the paper seriously. [In passing it may be added that in Java 
¥ _ these hairs are reputed to be used as a criminal poison. Gamble points 
_ out, however, that the difficulty in the hairs does not exist in Melocanna.] 
|. _ 7.—As demonstrated in Travancore with perhaps the most likely 
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__ bamboo (Ochlandra travancorica), the amount of chemicals required ™ 
is prohibitive. 

f a Mr. M. Hill (Ann. Rept. Board Scien. Adv. Ind., 1905-6, 92-3) gives a 
more hopeful view of the prospects of bamboo as a paper ‘material. He 
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there observes, “‘ It is considered that the manufacture of paper pulp would 
be practicable from a commercial point of view; the prospects of an ex- 
port trade for unbleached bamboo pulp appear to be favourable, having 
regard to the excellent quality of the pulp prepared under favourable 
conditions. It is estimated that a ton of unbleaehed bamboo pulp could 
be produced for £5 10s. including manufacturing costs, interest and 
miscellaneous charges. This cost, supplemented by the freight to England 
and sundry dues, would be increased to £7 10s. as the price delivered. to 
London or Liverpool. Considering the quality of the pulp, a profit should 
be realised, since wood pulp is valued at £8 to £9a ton. The manufacture 
of bleached bamboo pulp for export does not, however, appear to be 
promising chiefly in consequence of the high cost of importing bleaching 
powder and the deterioration of this chemical in a warm climate. The 
value of the pulp for local use in a paper mill in Burma is considered un- 
doubted, and the manufacture of paper from bamboo offers favourable 
possibilities as a new industry for Burma.” 

Wiesner (Denkscht. Akad. Wiss. Wien. Math.-Nat., 1902, xxii., 7, 8), 
quoting Karabacek (Das Arabische Papier, 29), also Giles, says that the 
modern Chinese paper “is made from bamboo fibre, the bark of the 
Broussonetia papyrifera and ricestraw.” The late Sir Dietrich 
Brandis (l.c. 25) seemed, moreover, to think that in spite of all the 
disadvantages, ‘‘ Bamboo paper has a future in India.” He urged the 
necessity for a thorough inquiry into whether or not, by special culti- 
vation, the plant could be induced to afford shoots more freely and for 
a longer period, without injury to the rhizome, and whether it would not 
be possible for mature culms to be used in paper-making. [Cy. Journ. 
Soc. Chem. Indust., 1904, xxili., 265.] 

Medicine.—Tabashir.—In the interior of the hollow. stems of most 
bamboos, chiefly Bambusa arundinacea, a silicious and colloidal 
substance is found, known in the bdzars of India as Tabdshir; Bénsa 
rochana or Tavak-kshira in Sanskrit. This has erroneously been called 
Bamboo Manna by some writers, thereby obscuring the circumstance 
recently established that certain species produce a true manna on the 
outer surface of their culms. The following may be given as the chief 
vernacular names for the substance found within the stems :—Tabdshir, 
bans-léchan, bans-kapir, thstoriyd, banasa-mitha, vds-numitha, munga-luppu, 
veduruppu, moleuppa, bidaruppu, tavakshird, vachhd, vathegd-kiyo, vathe- 
gasd, vasan. In the Dictionary will be found a brief sketch of the history 
of tabdshir. This has since been amplified by Dymock in his Materia 
Medica of Western India; by Sir D. Brandis in the Indian Forester of 
1887 ; by the authors of the Pharmacographia Indica and by many corre- 
spondents in the Indian press. There are two kinds of tabdshir known in 
the bazdrs, viz. kabudi, blue; and safed, white; the former is only 
pale blue. It, is largely, used by Hindus and Muhammadans, and is 
considered cooling; tonic, aphrodisiac and pectoral. It is an ingredient 
in many compound medicines which are given in different lung diseases, 
but. from its chemical, composition it must be quite inert.. Cohn 
(Beitrage sur Biolog. der Pflanz., 1887, 365-406) may be said to regard 
it as the residuum, of the water which fills the young joints.. Sir David 
Brewster, in 1819, supported the opinion that the deposit within the stems 
was a consequence of disease set up by aninsect.. Brandis views (though 
incorrectly) the deposition as a natural, process in the metabolism of 
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growth. [C/. Garcia de Orta, 1563, Coll., li.; Acosta (1578) in Clusius, 
Bee P1., 259; Linschoten, Voy., 1598, ii., 56; Piso, Mant. Arom., 
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Utri, re Nat. et Med., 185-7; Mandelslo, Trav., Ind., 1639, 149.} 
| _ Edible Leaves, Seeds and Shoots.—In the brief abstract of infor- Edible 
mation given above as an alphabetical enumeration of the more important St™uctures. 
species of Indian bamboos, mention will be found of those that are specially 
alued as Fopprr. Some are highly prized (especially for horses), others ¥odder. 

viewed as very indifferent fodders, and still others (such as B. nana) used 
ainly as cattle Mepicrnes. It has already been stated that in times of Medicine. 

sity bamboo Grain has saved the lives of thousands of human beings. Grain. 
ny instances are on record of the providential flowering of the bamboo 

n times of famine. The grain is pounded in the ordinary way in order 
o remove the husk, then milled until reduced to a coarse meal or flour. 
that form, either by itself or after being mixed with rice or juér, it is 

aked into cakes (chapatts) and thus eaten. The young SHoots constitute shoots. 
ost important article of food all over India, nearly every bamboo 

ug eaten in this stage; but the larger species are most generally 
ed. Freed from the sheaths and hairs, they are cut up into small pieces 

‘and eaten in curries. They are also pickled or boiled into preserves. The pickies. 
y shoots of the smaller species if boiled in water with a little salt 
resemble an inferior quality of asparagus. [C/. Nisbet, Ind. For., 1895, 
xxi., 98-100; also Wallinger, xxvii., 226-8.] 
_ Chemical Composition.—The most complete analysis yet published Chemistry. 
of bamboo grain is that given by Prof. A. H. Church (Food-Grains Ind., 
§ ., 1901, 6), which shows in 100 parts: water 13:5, albuminoids 10°8, 
starch 71°6, oil 0°6, fibre 2:1, and ash 1:4. “The above-stated per- 
eentage of albuminoids, calculated from the total nitrogen present in 

6 grain, gives us the nutrient ratio 1:67, the nutrient value being 
' ’ This was the result obtained from the examination of a sample of 

B. Tulda. Church adds that the grains were much larger than those 
of B. arundinacea though similar in chemical composition. | Prof. 
T. Thomson of Glasgow found the ash of bamboo grain to consist of silica 
90°50 per cent., potash 1:10 per cent., peroxide of iron 0:90 per cent., 
umina 0°40 per cent., moisture 4°87 per cent., loss 2°23 per cent. 

__ Manna.—In March 1900, Mr. A. E. Lowrie, Forest Divisional Officer, Manna. 
Chanda, sent me a sample of bamboo manna, This was chemically 
analysed at my request by Mr. D. Hooper and his results published in The 
Agricultural Ledger (1900, No. 17). Mr. Lowrie wrote as follows :—*‘ About 
‘tl e middle of last month I went through the area of Dendrocalamus 

trictus seeded forests and found that, though most of the bamboo 
clumps were far advanced in seed, small stretches were still flowering, 

nd strange to say, in the drier portions of the forest on poor soil, very 
stony and chiefly laterite. It was while passing through one of these 
tach that I noticed the culms in the clumps streaked all the way down 
with what appeared to me to be a white brittle gum, similar to what one 

_ sees exuding from Odina Wodier. On asking some of the Gonds (local 
men) who were with me, what it was, they could not tell me and had Never seen 

_ heyer seen it before. I at once collected some, and on. tasting it, found 
_ that it was perfectly sweet. The men then began collecting it by handfuls. 
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have it. On reaching camp I got hold of a number of the villagers, both 
Gonds and others, and on inquiry they told me they had never seen or heard 
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of this gum. I passed through a number of similar stretches in which the 
bamboos were covered with the gum. This sugary deposit only extended for 
about five feet.along the culms and was entirely absent towards the tops ; 
it was found both at the nodes of the bamboo as well as on the stems 
between the nodes. I am sure this has nothing to do with any insect 
deposit, nor has it been caused through the aid of insect punctures in 
the stem of the bamboo, as I made a careful examination of a number of 
culms, The culms also were old ones, one, two and three years old.” 
Mr. Stebbing, however, reports that he had found the leaves of Bambusa 
arundinacea so attacked by an Aphis as to cause a manna to fall 
in drops on the stems. Hooper found that the manna furnished by 
Mr. Lowrie consisted of a saccharose related to, if not identical with 
cane-sugar. [Cf. with Hobson-Jobson (ed. Crooke), 863.] 

Timber.—Bamboos form the most important portion of the minor 
forest produce of all forest divisions, and one that increases in value 
every year. Gamble estimates that the Indian annual consumption 
of bamboos must be something like 150 millions per annum. ‘The forest 
administration Annual Reports issued by the various provinces of India 
afford useful particulars as to the supply drawn from their respective 
producing areas. It would occupy a volume to enumerate even by name 
all the uses to which the mature bamboo stems are put. To the inhabitants 
of the regions where the bamboo luxuriates, it affords all the materials 
required for the erection and furnishing of ordinary dwelling-houses. 
Certain species are more serviceable for posts, others for matting and 
basket-work, etc., etc., but if one or two species be used every requirement 
in house construction and furnishing may be met. Perhaps one of the 
most curious is the employment of specially prepared slips of bamboo 
for the purpose of letter-writing. M. Chavannes (Les Livres Chinois, etc.) 
has shown that in ancient times (or prior to the discovery of the art of 
paper-making in 105 a.p.) the stationery of China was mainly of this 
nature. Stein (Ancient Khotan, 1907, 358) has moreover shown that the 
oldest manuscripts discovered by him (3rd century) were written on spe- 
cially prepared pieces of wood made up on the pattern of the older bamboo 
slips (see under Leather, p. 636; also Paper and Paper Materials, 
p- 862). The reader had better also consult the account of the 
economic uses of the Bamboo as given in the Dictionary. 

BARILLA, or SAJJi KHAR;; Ball, Man. Econ. Geol. Ind., 1881, 
492-5; Kew Bull., 1890, 56-62; Agri. Ledg., 1902, No. 5,126; Holland, 
Rec. Geol. Surv. Ind., xxxii., 115. 

A century ago the manufacture of carbonate of soda from the ashes of certain 
saltworts was an important industry. Attention was accordingly early directed 
to India as a source of supply for Great Britain to supplement that obtained from 
Spain. Roxburgh, Royle, Baden-Powell and many other writers in succession — 
described the existing trade and discussed its possible developments. Rox- 
burgh (F!. Ind., ii., 61) practically speaks of the future of the Indian barilla trade 
as being of national importance. He explains that one species of Salicornia, 
one of Arthroenemum and one of Salsela, which are extremely abundant 
plants on the Coromandel Coast, might be made to yield barilla sufficient to 
make Soap and Guass for the whole world, since labour is cheap and popula- 
tion abundant. That opinion was written before the date of the famine 
that removed fully half the labouring classes of Coromandel (1791-3). It 
need hardly be said, however, that the discovery of Le Blanc’s method of pre- 
paring sodium carbonate chemically from common salt not only destroyed 
these and all other similar expectations of a remunerative trade in barilla, but 
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SALTWORTS 

revolutionised the world’s necessities and demands for the salt. At the present 
moment were the available lands not only of Coromandel but of all similar 

a e tracts in India to be devoted exclusively to the production of barilla, 
a ly could not supply a tithe of the present demands for sodium car- 

_ Baden-Powell (Pb. Prod., 1868, i., 86) gives an instructive account of the Panjab 
‘illa industry of the ee et Very little of importance has since been written Produc- 

on this subject and the following sbehidot may, therefore, be taken from that tion. 
= (:—‘* The process by which this substance is prepared is carried on during 

nonth of Optober and three following months. The plant after ans 
n is allowed to dry. The next step is to dig a pit of a hemispheri 
»0ut 6 feet in circumference and 3 feet deep. One or more vessels with 

perforated are inverted and placed in the bottom of the pit, the holes being 
closed until the alkali begins to flow, when they are opened by a stick previously 

arranged for that purpose. e dry plants are gradually burnt, and during the pro- 
cess a liquid substance is found to run down into the inverted vessels. After this 
he ‘taken place, the residue is stirred up by means of a flat piece of wood and kept 
‘covered over for three or four days till it cools. Care must be taken not to allow 
‘water to get to the molten liquid, otherwise the whole mass would blow up. 
In the inverted vessels will be found a pure form of khdr sajjt (sometimes called Kahdr Sajji. 
lota ot) sajjt) and in the bottom of the pit an impure form containing a mixture 

meee 

foe 

_ In the Dictionary more recent papers are reviewed. The Deputy Commis- 
‘sioner of Multén says that in that district the plants are collected in January Multan. 
and February. He then observes that the land on which barilla-yielding plants 

ow was in 1883-4 leased for Rs. 7,907. The Settlement Report of Shahpur 
eontains an interesting account of the barilla industry in which it is 

z ited that the farming of the monopoly fetches upwards ot Rs. 8,000 a year. 
The quantity of sajjt manufactured is said to be about 10,000 maunds. In 
ye et and Jhang the khdr (or. khangan khdr) plant is Matoxylon reeurvum, Montgomery 
and this is su to yield the finest quality of sajji; the inferior qualities and Jhang. 
are believed to be made from the various species of land, of which the gora land 

is the best (Satsola fetiaa). 
x In Sind the plant that. yields the best sajji is said to be known as lani. This ging, 

wild all over the province and springs up spontaneously after a copious 
of rain. The process of manufacture pursued in Sind differs from that 
bed in connection with the Panjab in the circumstance that earthen pots 

) are not employed. The industry flourishes most at Kutchi in Khelat, Extent of Trade. 
where over 5,000 maunds are annually prepared. In Shikérpur a like quantity 
is made, and in Thar and Parkar about 3,000 maunds are annually turned out. 

____ There seems also to exist a fairly extensive manufacture of sodium carbonate Aden. 
at Aden from the so-called Aden Balsam (? Sueda nudiftora), , 
_ The publication of the article “ Barilla”’ (in the first volume of the Dictionary) 

led to a on the subject of a possible extension of the industry. 
_ In 1888 the Madras Government asked the assistance of the Director of Agricul- 
_ ture in the Panjab. The result was that Mr. J. R. Drummond, then Deputy 
_ Commissioner of Karnél, was invited to draw up a report on the Panjab salt- 
_ worts actually in use in the manufacture of barilla, and this was furnished to 
_ the Madras Government. After considering the information procured from 
_ various sources, the conclusions: arrived at by the Government may be put 

_ 1. It was cheaper and more convenient to obtain sodium carbonate from Madras Opinion. 
alkali its in the soil (such as the well-known dhobi’s earths of various parts of 
the | ) than to burn saltworts and manufacture barilla. 

_ 2. The imported pure salt could be had at such a low price that it was 
doubtful whether either method was likely in the future to compete suc- 

iy 

" 

SE Indian Saltworts. 
The following may be given (in continuation of the observations under List of Chief 
__ Alkali Soiis—Réh, p. 51) as an alphabetical enumeration of the better known Plants. 
i saltworts of India, in which all those that might be successfully tried in reclama- 
fe tion of réh efflorescence have been shown, as well as those actually employed in 
_ the manufacture of barilla. 
_____ Arthroenemum indicum, oy. ‘The jadw palang, machola, ghuri, chil, wmari, koia- D.E.P., 
_ Pipail—a native of the salt marshes of Bengal, Madras and Bombay. i., 328. 
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MATERIALS INDIAN SALTWORTS 

DEP., 
i, 349-51. 

D.ELP., 
iv., 199. 

D.E.P., 
iv., 567. 

D.E.P., 
Wiis eDts dies 
387. 

D.E.P., 
Wi;, pt. iL, 
392. 

D.E.P., 
vi., pt. iii., 
386. 

D.E.P., 
i., 404-5. 

Baskets. 

Atriplex repens, foth, A shrubby plant found on the coast of) South 
India and the Deccan. Experimented with unsuccessfully in Madras.as a 
souree of barilla. A. Stoeksii, Boiss., a shrubby species (jurt) common in, the 
salt ta at Karachi and fairly common in Gujarat. [Cf. Agri. Journ. Ante 
c. 

Halocharis violacea, 8unge. A small diffuse annual common in the Peshawar 
Valley, Western Panjab, Salt Range, and Baluchistan, 

Haloxylon reeurvum, Bunge. The khdér, khéri-lant, ete.—a straggling bush, 
plentiful in the C. and W. Panjab plains and Salt Range, also found :in Sind, 
Deccan (Coimbatore) and Burma, ‘This is the most important barilla-yielding 
Species, HM. multifiorum, Bunge, and H. salicornicum, Bunge ; ‘the former occurs 
in the Panjab and the latter in Sind. They seem to be used as adulterants or 
substitutes for WM. reewrvum. [Cf. Agri. Journ. Ind., lic.) 

Kochia indica, Wight. Bui, kaura ro—a herbaceous plant which oceurs from | 
Delhi to the Indus and also in the Deccan (Coimbatore). [O/. Agri. Journ. 
Ind., ii., 167.) 

Salicornia brachiata, foxb. The quotlu, wmari-kirai—a small shrub found « on 
' most salt marshes in Bengal, South India (Tanjore), etc. 

Salsola feetida, De’, The land, shora (shorga), lanan, ella-kura, etc.—a dali 
much valued as fodder for camels and employed in the Hari-rid in the Panjah 
from Peshawar Valley south-westwards. 

Sueda fruticosa, forsk. The lunak, choti-lani, limch, ushak lani—a sub-erect 
shrub of N.W. India throughout the Panjéb. Used mainly as an adulterant 
in barilla. S. monoica, Forsi—a shrubby species met with on the coast 
of the 8S. Deccan. Ss. nudifiora, Mog.—morasa, khdari-lani, geria, kiray, rava kada, 
a shrub met with on the coasts of Bengal, Bombay and 8. India, 8. maritima, 
Dumort.—lani, khdri-lani, land, yella kiray, ila or ella-kura, A herbaceous species 
(occasionally shrubby) met with in. the Upper Gangetic plains from Delhi to 
the sea-coasts of Bengal, Bombay and the Deccan. The leaves are eaten, 
especially in times of famine. Drummond says that most references by 
= to S. nudifiora should be taken as denoting this plant. [C/. Kew, Bella 

891, 96-7.] 
For information regarding exotic drought-resisting plants in India confer with; 

paper by Sly in The Agricultural Journal of India (ii., pt. ii., 161-70). . 

BASKET AND WICKER-WORK, also Braiding, Hat 
and Fan Manufacture; Mukharji, Art. Manuf. Ind., 1888, 
307-14; Ind. Art at Delhi, 1903, 220; Gee, Monog. Fibrous 'M. ane 
Pb., 13-4, 

The above heading embraces several distinct crafts, but since the materials em- 
ployed are often identical, collective treatmentmay perhapsbe themostsatisfactory. 
The opening paragraph of the article Bamboos has already set forth some of ‘the: 
leading ideas that prevail, such as the separation of the Bamboos (Bambusee) 
from the Canes (Catamus) and from the Reeds. But there remains the even) 
more difficult task of designing a classification for the basket materials that are 
neither reeds nor canes, and for the matting materials that are often grasses, reeds, 
canes or even bamboos. It is proposed to get over this difficulty by furnishing in 
this work several articles that conjointly may embrace the whole of these some- 
what diversified crafts and materials. These will be (a) Bamboos: (b) Calamus : 
(c) Basket and Wicker-work—the reeds for the most part: (d) Cyperus or Grass- 
Matting: and (e) Mats and Matting. But over and above these collective: 
articles, certain substances that have other and more important) uses than as 
materials for baskets and mats will be discussed in their own alphabetical posi-. 
tions, and references to these are accordingly given in the collective articles so: 
that the reader may have little difficulty in discovering the products eases 
to complete special enumerations. 

Throughout India basket-making in some form is practised, and very lingel 
so by the gipsy class. In the rural districts it is of the crudest possible kind, 
the baskets produced being intended purely and simply for agricultural purposes. 
Here and there, however, basket-making, as a consequence of special materials 
and facilities, attains a fairly high position, and in one or two instances, even 
becomes artistic and ornamental. The following may be mentioned as the chief. 
materials used and the centres of their utilisation, taken up in. the alphebptionty 
sequence of the scientific names of the plants concerned :—| orlyae 

Acacia arabica—Agricultural baskets (see p. 8). 
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| BASKET MATERIALS MATERIALS 

Alnus nitida.—The alder or shrol, udish, etc., arith used in tying loads, in ae 
Ginanaers rope-bridges and of eee baskets 175-7. 
mi spp. (see Bamboos, p. 99). 

_.  Bambusa, etc. (see Bamboos, Pp. 9 F99-101 et es Along the foot of the Hima- 
: sy wre ‘east to west, bamboo basket-ma’ ce is an important industry. The 
-combirn nd hat and umbrella of the Assam and Burmese cultivators, as ay the 

y artistic hats of the Shans, are made of bamboo. In Bengal, matilott and 
en neat constructed fish-traps and bird-cages are also constructed of bamboo. 

these articles is by no means insignificant. 
Me 4 | flabellifer.— Fancy baskets, etc. (see p. 170). 

§ indicus, Agricultural baskets (see p. 200). 
Cala (see pp. 201-4.) Cane baskets bi Sead via are largely 

d in Bengal, as for example in Patna, Pubna, etc ese are fo of 
itire re, wound round and round and held in position by tie-bands, Fancy 

f ‘eane- ° en ety produced in Poona, Ratnagiri, Kanara, etc. In Bengal a 
ce) amen are engaged in the production of cane-chairs, baskets, 

i, Shimnoya in es and in several localities in Coorg cane-work of 
te is turned out. 

‘ota urens (see p. 286). 
rypha umbraculifera (see p. 429). 

_ Dendrocalamus (see Bamboos, p. 102). 
Indigofera atropurpurea.— The bankati, sakuan, and J. Gerardiana, the kati, D.EP., 

mti, etc., are yea extensively employed by the hillmen to tie loads and iv., 8384-5. 
i baske ate, ete 

~ Melocalamus compaetiflorus,-—The bamboo most highly prized for lacquered 
boxes and trays (see p. 103). 
” gt ant Jacquemontiana.—The psher or pishor, killar, spilecha, etc., of the D.E.P., 

aya, is a most useful shrub, the twigs of which are extensively vi., pt. i, 
mpl loyed in binding loads, making strong (though not very durable) baskets 111. 

d in constructing the so “called rope-bridges (jhulas) which are thrown across 
the mountain torrents. Occasionally twigs of Cotoneaster, Indigofera, Olea, 

Salix are mixed with Parrotia, an ana i in other parts of the Himalaya 
2 tla al um is mainly used for these bridges. 

nix (see pp. are Beautiful cigar-cases are plaited in Madras Cigar-cases. 
Fronts ap ght ake of the leaves of this palm. © leaves, which are 
wn as bhutra or are also woven or plaited into fans, ts and 

opes, etc. The teat seating (chhari) make excellent walking-sticks, and split up 
y furnish a material which is woven into exceedingly strong crates and Crates. 
ets. W. H. Gee (lc. 15) says that in the Panjab the manufacture of 

. from the date-palm is universal, and that there is a fair export in 
’ 2 articles from Peshawar. Fans are made largely in Rohtak and Karnal. fans, 
Delhi also there are two factories for date-palm fans. The leaf is soaked in 

water for a short time and some of the leaflets cut off and plaited in with those 
q at remain, thus forming the fan. They are then stained according to certain 
peters. A man can make about twelve such fans a day. In most parts of the 

antry where one or other of the date-palms is plentiful the leaves are largely 
‘employed in the construction of baskets, as a rae in the bee-hive shape. These Baskets. 

» produced in the Madras and Bombay Presidencies and in the Panjab, Sind, 
‘rR Bi uchistan and Afghanistan. In the eastern parts of Bengal, matting used in Matting. 

uses is almost always of khajir (Phenix) and is sold at about Rs. 6 per 100 
eivatda. [C/. Gee, Lc. 6, 14.] 

(see Mats and Matting, p. 777). . 
y sudostachyum (see Ranipoas Py 104). 
Rh us ‘Cotinus.— The Elm-leaved Sumach or tinga, phan, etc.; shoots D.E.P., 

dloyed in coarse basket-making. vi., pt. i., 
_ Saecharum arundinaceum igre Munj, pp. 929-30). 496. 
_Salix.—Several species of Willow. There does not appear to be in D,.E.P., 

In neg any generic name like osier which denotes the specially grown shoots yi,, pt. ii. 
in basket-making, but bed or bent are very general names, and others 387-91. 

oh as bin, bis, bisa, bhesh, baish, bhains, bes, etc., all denote willows. 
nough never so successfully worked up as in Europe, the willows of India 
of the greatest possible value to the people. The kiltas or load-baskets Kilas. 
tied on the back by the hillmen are very generally made of willow, and 
“ees used in conveying apples and pears from Kull. 

to the plains are well known. The kilta is a pointed basket so 
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BASSIA 
LATIFOLIA 

Mahua 

Chaits. 

D.E.P., 
vi., pt. iii., 
402. 

D.E.P., 
Wiz, pt., Lii., 
409-13. 

Wattle. 

D.E.P., 
vi., pt. iv., 
88-202. 

Straw Baskets. 

D.E.P., 
i., 405-6: 

Butter 
Tree. 

D.E.P., 
i., 406-15. 

Mahua. 

BASKET AND WICKER-WORK 

designed as to throw the chief weight on the shoulders. In some of the 
jails and asylums of India admirable willow baskets and chairs are now pro- 
duced, but this is apparently a modern industry. Willow twigs, when pro- 
curable, are largely used in all rural parts of the country for wattles, weirs, 
dams and fences. ‘The bark is often stripped off the twigs and used in place of 
string, the twigs being then converted into charcoal, which is viewed as of 
special merit. 

Tacca pinnatifida—The dhai, dwa, periya, kanda, kanli-kund, totes 
etc. An investigation recently conducted at the Imperial Institute into the 
possibility of this plant being used as a braiding material, resulted negatively. 
But the tubers are fairly extensively eaten by the hill tribes of Chota, Nagpur 
and the Central Provinces. [Cf. Forster, Pl, Hsc., 1786, 59; Rumphius, eb. 
Amb., v., t. 114; Nicholls, Excise Rept. C. Prov., 1878-9, app. D.] 

Tamarix. —The jau affords long flexible twigs that are very. generally 
employed in the manufacture of baskets, brooms and wattles, especially in 
South Panjab. Stein (Ancient Khotan, 1907, 332 et seq.) makes repeated refer- 
ence to the tamarisk as seen in the ruins of Khotan, the specimens being 
found in association with other objects of date 3rd to 8th centuries. Wattle 
mattings of tamarisk plastered over were one of the chief methods of forming 
partitions in house-construction. The pens used by these ancient peoples were 
also made of tamarisk wood. 

Triticum, also Oryza and other straws are worked up _ into fancy 
baskets, as for example in Hazara and Nepal. W. H. Gee (i.c. 14) observes 
that the wheat-straw baskets of Hazara are of two kinds, viz. mandhas 
and parotas. “‘ The former cylindrical and narrow at the base, the latter with 
straight sides; both are often worked in coloured designs and cost from Rs. 0-4-0 
to Rs. 1.” Collins (Arts and Manuf. Beng., 1890, 6) says that “in the Patna 
and Bhagalpore Divisions fancy baskets of coloured grasses are made by high- 
caste ladies. . . . Fancy straw baskets are made in Purneah district. Heahons 
hats are made of the straw of spelt wheat (see p. 1084). 

Typha (see Mats and Matting, p. 777). 
Vetiveria zizanioides.—The khas-khas (see p. 1106). : 

[The following special works may be consulted in amplification of the particu- 
lars here given regarding basket-ware :—Hoey, Monog. Trade and Manuf. N. Ind., 
1880, 72-5 ; Kipling, Ind. Pb., in Journ. Ind. Arts, 1885, i., 80 ; Lawrence, Ve 
of Kashmir, 1895, 250, 372; Stuart, Man. S. Kanara, 1895, ii., 149; Kew B 
1899, 200 ; James, Basket Makers of California, 1901; O. T. Mason, ‘Smithsonian 
Inst. Ann. Rept., 1902, 185-548 (plates 10 to 248) ; ete., etc.] 

BASSIA BUTYRACEA, Rowb., As. Res., 1805, viii. 17286 
with coloured plate; also Fl. Ind., ii., 527; Traill, Proc. Roy. As. 
Soc., 1838, 115-7; Gamble, Man. Ind. Timbs., 448; Fl. Br. Ind.,. iii, 
546; Saporaceam. The Indian Butter Tree, phulwérd, chiura, chéra, 
cheuli, chiri, yel, etc. The butter is called chiura-ke-pina, phalel or phulwa. 
A large deciduous tree of the Sub- -Himalayan tracts from the Ganges 9 
Bhutan, ascending to altitudes of 15,000 feet. | 

—" 

~ be 

B. latifolia, Rowb., Pl. Coro. Coast, i., 20, t. 19; also Fl. 
Ind., ii., 526; Chas. Hamilton, As. Res., 1788, i., 300-19 ; Jones, 
As. Res., 1795, iv., 285; Taleef Shereef ( (Playfair, transl.), 1833; 161; _— 
Elliot, Fil. Andh., 1859, 70; Gibson, Hooker’s (Kew) Journ. Bot., 1853, 
90; Dymock, Mat. Med. W. Ind. (2nd. ed.), 476-9 ; Campbell, ” Econ. 
Prod. Chota N agpur, No. 8401; Pharmacog. Ind., 1891, li., 354-62 ; 
Forsyth, Highlands of Central India, etc. (2nd ed.), 75; G. M. Ryan, ; 
Comm. Value of alouts Seeds, in Ind. For., 1903, xxix., 543-9 ; Cooke, 
Fl. Pres, Bomb., ii., 92; Rec. Bot. Surv. Ind., i, 115; Fi. Br. Ind., iii., 
544; Agri. Ledg., os No. 12. The Mahua, Mahwa’or Mowha 
Tree, mahta, moha, mhova, matkom, mohul, mahu, moho, irpt, irhu, + 
yeppa, illwpet (illupai), hinge, punam, hanzaw, etc., etc. A large deciduous 
tree of the forests of the central tracts of India from Western Bengal, — : 
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adh and Kumaon to Gujarat, Kanara and Burma. It ascends the 
hills to altitudes of close on 4,000 feet and is often cultivated. 

' 3. longifolia, Linn. ; Gaertner, Fruct. et Sem. Pl., ii., t. 104; 
Lamk., Illust., t. 398; Roxb., Fl. Ind., ii., 523; Wight, Ilust.. Ind. 

ii., t. 147; Rec. Bot. Surv. Ind., ii., 183 ; Gamble, Man. Ind. Timbs., 
448 ; Cooke, Fl. Pres. Bomb., ii., 92; Fl. Br. Ind., iii., 544. This ever- 
green tree is met with from the Konkan southwards and replaces 
B. latifolia in South India. It is most a -meiguc met with in cultiva- 

tion. The Tamil, Telegu and other South Indian names mentioned above 
nore especially refer to it, such as ippa, yeppa, pinna, ilipi, ippi, hippe, 
mi, meze, etc, : 

| # B. malabarica, Bedd., Forester’s, Manual, 140; Talbot, List 
| Trees, etc. (2nd ed.), 207; Woodrow, in Journ. Bomb. Nat. Hist. Soc., 
1898, v., 163; Cooke, Fl. Pres. Bomb., ii., 93... A tall tree of the Western 
7 thats from Kanara to Travancore and the Anaimalais, ascending to 

titudes of 4,000 feet. It is best known by the names att-tlluper, 
du, etc. 
_ Habitat.—The mahua, though met with in a purely wild state in many parts of 

India, is of the greatest possible value to the inhabitants of large tracts of country 
here it exists in a state of semi-cultivation. It prefers dry sandy and even 

_ rocky soil to rich low-lying and inundated lands. Apparently it is self-sown, 
he seedlings being in some parts of the country protected for a few years (Ind. 

_ For., 1880, v., 468). But by the casual visitor, it would appear, seedlings are not 
padily detected. Hamilton in 1788 (l.c. 305) says that neither he nor any of his 

friends had ever seen an infant plant. Several writers have recorded the same 
observation. Mr. Sly (Commissioner of Settlements and Agriculture in the 
Central Provinces) does so in his Annual Report for 1902-3, and adds that in 
Ios most, of re uction it is only a question of time for many villages to 

mths: 

® 

lose a most valuable addition to their food supplies. Numerous writers deplore 
erence of the tree from regions where it formerly grew. Others 

‘a and with much force, that every effort should be made to extend rather than 
_ to contract its cultivation. As a protection against famine few schemes are 
\ + the more highly commended (for many parts of India) than systematic cultiva- 

of mahua where suitable lands are available. 
History of Mahua.—It seems highly probable that the economic information 
published from time to time re ing the mahua tree is fully applicable to all the 

_ above-mentioned species, each in its own area being the mahua or illupei of 
_ popular writers. From the industrial standpoint there is in fact no very sufficient 
reason for their different values. The most remarkable fact regarding the 

_ mahua is that it appears to have escaped the notice of all the early European 
_ travellers—Marco Polo, Vasco da Gama, Garcia de Orta, Varthéma, Linschoten, 

lavernier, Rheede and Rumphius are silent regarding this most valuable tree. 
_ It was, however, well known to the classic authors of India. Its best-known 
_ Sanskrit name is madhuka. Susruta describes the spirit obtained by the distil- 
_ lation of the flowers, and the oil from the seed is mentioned by Chadradatta. 
_ Ibn Batuta, who travelled in India in 1332, calls it mahwa and remarks that the 

_ sun-dried flowers taste like (Dymock). In the Memoirs of the Emperor 
Baber, written from 1494 to 1529 (Leyden and Erskine, transl., 1826, 325), the 

_ mehweh or gal-chekan is said to be a wide-spreading tree of whose timbers the 
houses of the Natives of Hindustan are chiefly constructed. Mention is also 

_ made of the spirit extracted from the flowers, of the dried flowers eaten like 
_ faisins, and of an oil extracted from the kernel. Thevenot (T7'ravels Levant, 
_ Indostan, etc. (Engl. transl.), 1687, iii., 94), pening of Golconda, tells us that 
clumps of a tree called ‘“‘ Mahoua” were placed along the boundary of the 
_ territory of the “‘ Mogul.”” The Ain-i-Akbari, 1590 (Blochmann, transl., 70), refers 
| to it as yielding a fruit known as gilaundah, which Abul Fazl adds is employed 
in the preparation of an intoxicant. The botanical and other writers mentioned 
_ above in connection with each species, carry the history of the products of these 

. ones to the most recent dates, and it may be added that only the more im- 
1 t, and especially those not mentioned in the Dictionary, have been quoted. 
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Tilupei 

D.E.P., 

i, 415-6, 
South 
Indian 
Mahua. 

D.E.P., 
i, 416. 
Western 
Ghats 
Mahua. 

Wild, also 
Semi- 
cultivated. 

Paucity of 
Seedlings. 

Disappearance. 

Extended 
Production 
Desirable, 

History. 

Akbar. 



BASSIA 
Mahua 
Flowers 
Food. 

Gum, 

Dye. 

Medicine. 

Timber. 

Flowers. 

Seasons. 

Yield. 

Preparation. 

Method of 
Cooking. 

Sugar prepared 
from. 

Consumption to 
Population. 

Price. 

THE MAHUA TREE 

Economic Value—It may be said that there are two great products of the 
tree, (a) the EprstE Frowerrs and (b) the O1t-yielding seeds. The Dictionary 
should be consulted for the minor uses, and these may therefore be disposed of 
here very briefly. A Gum or gutta (the milky sap hardened) flows from incisions 
or abrasions on the stem (see p. 627). [Of. Pharmacog. Ind., ii., 358-60 and 361 
for its chemical properties and uses.] In some parts of the country ringing 
of the stems is practised just on the setting of the fruits. When this is don 
the gum may be obtained in abundance. The bark is employed as a Dyz. The 
flowers, the oil, the spirit distilled from the flowers, and the bark are all used 
MEDICINALLY. Lastly the TrmperR has some merit, but the trees are, as a rule, 
too valuable to allow of their being killed for this purpose. 

The Flowers.—The mahua shows its leaves from February to April. 
The cream-coloured flowers appear as great clusters (of 30 to 50) near the 
ends of the branches, from March to April, and are soon followed by the 
young leaves. Preparatory to the harvest of flowers the people clear 
the ground below the trees by burning the weeds and smoothing the soil. 
About March the flowers begin to come to maturity, and every morning 
just after sunrise the succulent corolla-tubes fall in showers to the ground. 
This continues till the end of April, each tree yielding from 2 to 4 maunds 
of flowers, but usually the fall from a single tree is complete in about 7 
to 10 days. Mukerji (Handbook Ind. Agri., 291) says the yield of each 
tree is from 5 to 8 maunds. A drying-floor is prepared in a position 
central to a selected batch of trees. The ground is smoothed and beaten, 
etc. ; on this the flowers as collected day by day are spread out to dry in 
the sun. In a few days they shrink in size, change in colour to a reddish- 
brown, and their peculiar sweet smell becomes more concentrated and its 
resemblance to-that of mice more intense. But the mahua that is intended. 
for sale is not dried to the same extent as that set apart for home con- 
sumption, and naturally so since the loss in weight is considerable. But. 
mahua is eaten extensively while fresh—in the dried form it is cooked and. 
eaten along with rice and other grains or food materials. Before being 
eaten the dry corolla tubes are beaten with a stick to expel the stamens 
(jili) ; the quantity required is then boiled for six hours or so and left to 
simmer until the water has been entirely evaporated and the mahua : 
produced in a soft juicy condition. Tamarind or sd/ seeds and gram are 
frequently eaten along with mahua. By the better classes it is fried with 
ghi (butter) or with mahua oil. It is extremely sweet, but the power to 
eat and digest this form of food is an acquired one, so that few Europeans 
are able to consume more than one flower without having disagreeable 
after effects. Sometimes the mahua is dried completely, reduced to a 
owder, and mixed with other articles of food. In that condition it is 

often baked into cakes. Sugar may also be prepared from the flowers or 
they may be distilled and a wholesome spirit prepared, the chief objection 
to which is its peculiar penetrating smell of mice Nicholls estimated 
that in the Central Provinces 1,400,000 persons use mahua as a regular 
article of food, each person consuming one maund per annum—an amount 
that would set free about 14 maunds of grain or about 30 per cent. of the 
food necessities of the people in question. 
comes to one quarter of a million pounds sterling which the tree presents 
annually to these provinces. It would serve no purpose to speculate as 
to the corresponding total supply for all India; the above illustration 

This at the lowest estimate — 

of one province exemplifies its extreme value. whe 
Mahua, in times of abundance, may be purchased at a very small figure, i 

but normally it costs about 12 annas a maund, As a rule the. surplus 
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FLOWERS AND SPIRIT 

over local necessities is sold. The chief purchasers are the distillers, and 
the additional revenue thus derived greatly enhances the value of the 

| tree. Some few years ago the experiment was attempted in Bombay of 
| the Forest Department becoming the vendors of the available surplus 

and selling to the trade. The object in view was the protection of the 
and ignorant people, who it was’ believed often got but a fraction 

of the actual value of their produce. At that time also there was a 
fairly brisk new export trade in mahuwa, which went apparently to Europe 

be used for distillation. It is generally believed that the action of 
the French Government in closing their ports to mahua ruined. the 

foreign traffic and accordingly the exports shrank to small proportions, 
the article being at present exclusively used in Europe to feed pigs—a 
Pa es recommended originally by E. Lockwood (Journ. Linn. Soc., 

cvil., 89). 
_ Mahua Spirit.—As already indicated, the art of distilling these 

is a very ancient one in India. Susruta mentions mahua spirit. 
The Ain-i-Akbari alludes to it. Hove (who travelled in Bombay in 1787, 
142) tells us that the mawra (as he calls it) affords when distilled a pure and 
_yery pleasant but remarkably strong spirit. This he observes is often 
poi with Datura, and accordingly he concludes, “I would advise the 

: pany to send out orders to their Settlements to inspect the common 
liquors more minutely and they would not lose half the troops which they 
commonly do on this side. of India.” Williamson (Hast Ind. Vade Mecum, 
ii:| 153) tells us that in 1810 the number of shops for the sale of mahua and 
other spirits was “absolutely incalculable.” Thus India had little to 
learn from Europe either in the art of distillation or in the habit. of 
alcoholic consumption. The registration and supervision of the traffic 
which had been inherited by the Company and by the Crown became a 
necessaryevil, =. 
One of the best accounts of mahua spirit is that by Archibald 
Keir (As. Res., 1788, i., 309-19). That article was written in Chatra in 
Ramgar after a most careful personal study of the subject. Dr. Gibson 

_ (Hooker's (Kew) Journ. Bot., 1853, v., 90) tells us that in Gujarat and 
Rajputana every village has its spirit-shop, and he adds that the 
Government duty on the spirit distilled at Caranja, opposite Bombay, 
came to something like £80,000. He then observes that the spirit 
prepared was something like Irish whisky but had a strong smoky and 

_ rather foetid flavour. . 
__ The aroma is the chief disadvantage to the spirit, but it is understood 

_ that a gentleman who experimented in Monghyr very extensively with this 
‘issue, succeeded in producing a spirit quite free from the objectionable 

smell. Lockwood tells us that he had ascertained that six gallons of 
_ spirit could in Europe be produced from one hundredweight of mahua. 
? fore recently it has Weed found that as much as 7°6 gallons per cwt. can 
_ be produced, the yield from molasses being only 54 gallons, and much 
4 lone from barley, potatoes, etc. [C/. Manson, Journ. Agri.-Hort. Soc. 

7 nd., 1886, vii., 83-5.] He tells us that the spirit is called daru and 
_ much resembles Hollands both in appearance and taste, but unfortunately 
| it retains the sickening flavour of the flowers: ‘The method of dis- 
_| fillation is similar to that pursued in all other countries, save that in 
India it is less scientific. and correspondingly more wasteful (see Eleusine, 
__ ps 521). For preparation of vinegar from mahua flowers, see p. 1109, 
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THE MAHUA TREE 

The Seed, Oil and Butter.—From the remotest antiquity it has 
been known that the seeds of this plant contain a large quantity of an 
exceedingly good edible oil, which owing to the ease with which it solidifies 
is often called Manuva Burrer. The oil from B. butyracea is gene- 
rally upheld as more valuable than that of the other three species, chiefly 
because it solidifies almost immediately after being expressed from’ the 
seeds. Roxburgh (As. Res., viii., 477-85) has given a full account not 
only of the butter of B. butyracea but of the oil of B. longifolia, 

the last mentioned being from the pen of the Rev. Dr. John. In the 
Journals of the Agri. Horticultural Society of India numerous papers have 
appeared urging the desirability of an extended production and use of 
these oils (1848, vi., 219-22, also app. lxix, exiv.; 1861, xii., 345, n.s.; 
1869, i., 394-7 ; 1886, vii., 76-92; etc). Instructive and useful are also 
the articles by Lockwood in the Journal Linnean Society (1878, xvii., 
89); in the Dictionary (1885, i.) ; in The Agricultural Ledger (1899, No. 12) ; 
and in Mukerji’s Handbook of Indian Agriculture (1901, 290-1), which carry 
the subject up to the most recent and very admirable paper by G. M. Ryan 
(Ind. For., 1903, xxix., 543-9). This, among other features of interest, 
sets forth particulars of a new trade that seems of growing value to India. 
The seeds (nuts), he observes, are commonly known as mohoti, and are 
collected about the end of May to beginning of June. There is a con- 
siderable local demand for them all over the country, but apparently a 
practical margin for export is annually available. Ryan puts the 
price of the seeds at Rs. 4} per cwt., which shows a net profit to the 
trader of 13 annas. During the past five or six years the foreign traffic 
has rapidly expanded, and stands now at about 500,000 cwt. It would 
seem that these nuts are consigned to Hamburg and Antwerp, and the 
supplies are drawn from Bombay, Rajputana, Central India, Central 
Provinces and even the United Provinces. A difficulty would appear, 
however, to exist in Europe in the disposal of the cake, which in India is 
used as a manure. [Cf. Leather, Agri. Ledg., 1897, No. 8, 23.] 

The oil of the mahua proper (not mahua butter) is greenish-yellow, 
and is largely eaten all over India, and in addition is used to adulterate 
ght. It is sometimes called dolé oil. In South India the solid form is 
called alipi butter. Here and there a fair quantity of soap is made 
from this oil. The oil is also largely burned by the hill tribes, who 
express it crudely from the seeds. Apparently the only limitation to 
the uses of the oil is the want of enterprise in its extended production. 

BAUHINIA, Linn. ; Fl. Br. Ind., ii., 275-84; Gamble, Man. Ind. 
Timbs., 280-5 ; Pharmacog. Ind., i., 536-7, 549; Cooke, Fl. Pres. Bomb., 
1,, 430-4; Duthie, Fl. Upper Gang. Plain, 1., 297-301; Leauminosa. A 
genus of arborescent or scandent plants diffused throughout the tropics. 
Out of 130 species which have been described, 30 are Indian; those 
enumerated below are, therefore, the species of economic importance. 

B. anguina, Roxb. The nag-piit, naiwilli, suhatingrnugrik—a climber of N. and 
E. Bengal, Sikkim, Chittagong, Martaban, Burma and South India, etc. 

B. macrostachya, Wall. The gunda-gilla—an extensive climber found in the 
forests of Sylhet and Assam. 

B. malabarica, Roxb. The amli, karmai, gourubati, laba, amli-taki, kattra, chep- 
pura, korala, kundapula, etc —a bushy tree met with in the Sub-Himalayan 
tract, from the Ganges to Assam, and in Bengal, Burma, and South India. 

B, purpurea, Linn. The koiral, kolidr, etc.—amoderate-sized deciduous tree of 

120 

a 

AO gal mn a ee hn 



the. eeeeelene tract from the Indus eastward, also ot Central and South 
India 
_. B, racemosa, lam. The kachndl, banraj, kaimu, katmanlki, areka, ari, asotri, awpta, 

etc. small crooked tree met with in the Sub-Himalayan tract from 
Ravi eastwards, in Oudh, Burma, and Central and South India. 

ror retusa, Ham, The kurdl, , laba, ete.—a moderate-sized deciduous tree 
of the N.W. Himalaya from the Beas eastward, to Simla, Garhwal, Kumaon 
and Central India. 
 B, tomentosa, tinn. The kachndr, asundro, chamal, ete.—an erect shrub met with 
in the U. Provinces, and throughout India ‘to Ceylon and Penang. 
_ B, Vahili, w.24. The malghdn, chehur, sihdr, borla, sungung rik, jom, lama, 
shioli, maulan, etc.—one of the most useful of Indian climbing Bauhinias. 
‘It is found all along the lower Himalaya from the Chenab eastward, in N, and 

India and Tenasserim. [C/. Hooper, Rept. Labor. Ind. Mus., 1904-5, 28.]. 
heres Linn, The kachnar, koliar, rakta kénchan, kurmang, singya, kundol, 

taki, kovidara, bwéchin, etc.—a moderate-sized deciduous tree found in the Sub- 
‘Himalayan tract from the Indus eastward and throughout the forests of India 
owe Burma. It is largely cultivated in the plains as an ornamental tree, 

Most of the species yield a Gum which seems to be known by a generic name, 
génd. It is as a rule too little soluble in water to be of great value, 

from B. retusa (semla génd) is very like gum arabic. It is eaten by the 
rer classes and is used to waterproof terraced roofs, and also medicinally 

as. an external. application to sores. By some Native practitioners it is re- 
; eres as emm gue and diuretic. In the report by Dunstan, republished 

Agricultural r (1900, No. 12), it is pointed out that the gum absorbs 
more than twice itsown weight of water, and that a 10 per cent. solution yielded 
a thick mucilage which could not be manipulated. Several firms of brokers were 

bon amepor’ on the . The estimated value was from 10s. to 208. per ewt. 
gee consider the gum of any commercial importance. It must, there- 

as mainly of local interest. The export. from Dehra Dan 
a to about 2,500 maunds per annum, and the local valuation is about 

1-8 to Rs. 2-8 per maund, 
_ Several species are reported to yield Orns, e.g. B. acuminata, B. tomentosa, 

_ ete., but information as to their economic use (if-any) is wanting. The bark 
of B. purpurea is used in Dynrine and TANNING and that of B. racemosa 
in dyeing. The latter produces at first a dirty red colour, but the dyed 

article having been worked up in mud for some hours subsequently appears 
¢ black or nearly black (Note by Conservator For., E. Circ. Burma, 1896). 
_ Bauhinia is, however, principally noted for the FIBRES afforded by one or two 
Species. A cordage, strong but not durable in water, is made from the inner 
bark of B. racemosa. According to Dodge, this being very tough has been 
= in India in the construction of certain bridges across the Jumna, The 
eng are usually cut in July or August. Concerning the strong cordage prepared 
ie bark of B. Vahtii a full account is given in the Dictionary ies 424) 

eee not be A i here. It is a very important article with the hill 
a ‘The malu fibre is one of the few that will stand to be dyed, bleached 
and ked up along with wool (Watt, Res. of Brit. Ind., 1894, 15). In certain 
is districts ropes are made from it in two ways. Hither real fibres of the branclies 
5 | Ra ae and twisted into ropes or the branches are simply split up and 
_ used as natural ropes. ‘They are known in the Panjab as uddla and are ex- 
L eee, employed for tying slates and thatch on to ‘roofs (Gee, Monog. Fibrous 

anuj. Pb., 1889-90, 5). The shoots are said to grow as much as 50 "ieot long 
n one year. 
Whilst it may be said that most of the species enumerated above are used 

Dix! some way in Native Mrpicrne, almost every of B. variegata is 80 
_ used. The bark, flowers, and root are triturated in rice-water for use as a 

A decoction of the root is given in d psia, the flowers are taken 
with sugar as a laxative, and the bark is wht ei ed as tonic and anthelmintic. 
The medicinal use of the gum of B. retusa has already been mentioned. 
'B. tomentosa js said to be antidysenteric and to be useful in liver-complaints. 

The leaves of B. Vahtii are demulcent and the seeds tonic and aphrodisiac. 
The acrid leaves of B. matabarica are used as Foop in Burma and Bombay, 

and elsewhere the young shoots are eaten as a vegetable. The flowers 
of B. purpurea are used in curries as a pot-herb or are pickled. The leaves 
form @ cattle-Fopprr. The buds and seeds of B. racemosa are eaten by 
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BEADS 

Natives and the leaves are relished by buffaloes in N. India. ‘The seeds of 
B. Vahlii are eaten raw or fried, and the young pods of this species and 
also of B. variegata are cooked and eaten by some of the hill tribes: ‘The 
TIMBER of B. purpurea is used for agricultural implements, but of the other 
trees of this genus the wood is mainly useful for burning. The leaves of 
B. variegata and B. racemosa are made into cigarette-covers (bidis)—those 
of the former are said to be exported to Sind and Persia, while the latter 
in the Thana district alone bring a revenue of Rs. 1,500 a year. Those of 
B. Vahlii are made into cups, platters, etc., and the bark of this climber, as of 
B. macrostachya, is used for matchlocks. Finally, the leaves of B. racemosa 
are worshipped at the Dasara festival. ; 

BEADS.—These may be referred to three groups :— oe 
(1) Mineral, including glass and stone-beads, alabaster and» metal 

ornaments, etc. pe fis 
(2) Animal, including bones, corals, pearls, shells, etc. 
(3) Vegetable, including flowers, fruits, seeds, etc. lect 
(1) In the Mryrrat group there is @ large import trade, especially from Italy, 

in glass beads. The value of the trade in 1902-3 was Rs. 16,51,325, representing 
14,437 cwt. of goods, and in 1906-7, 22,520 cwt. or Rs. 24,02,442 (see Glass, — 
p- 563). A considerable internal trade is also done in the cheaper kind of stones 
which are collected on the mountains of India and Burma, as also brought 
across the northern land frontier (see Gem Stones, p. 560). Small beads made 
of various metals are also common, the more elegant being gold beads mixed 
with precious stones or coral. is 

(2) Personal ornaments derived from the AnimAL kingdom are chiefly Cowrie 
and Conch shells (see Shells, p. 989), feathers of birds, skins, furs, horns, bones, the 
smaller pearls, etc. Such information on these subjects as can be here given will 
be found under the fespective articles, Birds’ Skins and Feathers (see under Birds, 
pp- 138-42; Bones, p. 169; Hides, p. 639; Horns, p. 645; and Pearls, p: 557). 

(3) In the Dictionary (i., 430-3) will be found a complete enumeration of the 
various plants of which certain parts are used for beads, rosaries, garlands, etc. 
In the more important instances the domestic uses will be found under the plant- 
names in their proper alphabetical positions—Adhatoda, Zgle, Coix, etc., ete. [Of. 
Vieux, Agri. Ledg., 1906, No. 6.] 

4 

1 

BECHE-DE-MER: Sea-slug; Tripang; Suala, Swalloe, — 
or Swallow, etc., names given to various forms or qualities of the 
Kdible Holothurian; Thurston, Mar. Fa. Rameswaram, Mad. Cent. Mus., 
sc. ser., 1887, No. 1, 15, etc. 

Habitat.—These edible Sea-slugs are found on the coast of the Mediterranean, 
the Eastern Archipelago, Australia, Mauritius, Ceylon and Zanzibar, whence they 
are occasionally brought to Bombay for re-export to China. Several species are 
found on the shores of the Andaman and Laccadive Islands and on the Burmese 
coast, particularly that of the Mergui Archipelago, where they are collected from 
the Nicobar Islands, the Maldives, the Gulf of Manar, etc., cured and sent to 
China via. Burma and Madras ports. It is, however, mainly from New Caledonia, 
Tahiti and the Fiji Islands that China is supplied. Yu 

Preparation.—Very little of a satisfactory nature is known regarding t 
Indian and Burmese species and qualities ; the methods of collection, curing an 
drying ; system of packing and exporting ; chief towns concerned in the trade; 
seasons of collection, prices, etc., of these edible products. In fact very little of a 
practical nature has been contributed since Capt. Andrew Cheyne wrote his account 
—an. abstract of which will be found in the Dictionary. Mr. Thurston tells us that 
‘“* The Tripangs are collected by Natives, as they lie on the mud at low water, and 
placed in a cauldron which is heated by a charcoal fire. As the temperatu 
rises: in. the cauldron, the still living animals commit suicide by ejecting their 
digestive apparatus, etc., and become reduced to empty membranous. sacs, 
which, by loss of water consequent on the temperature to which they are exposed, 
shrivel up considerably. At the end of twenty minutes or half an hour the 
boiling process is stopped, and then the same process is repeated for a similar 
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A nt tripang is gy esteemed as an article of food by) the Chinese 
anese down it is made into a thick us BOUp, 

me from Ce stig the Straits Settlements and Hongkong, and were consigned 
Wiras and Burma. In 1906-7 the actual imports, were 6,744 lb.,. valued 

s, 2,796. Formerly, of the cg ty of Indian Béche-de-Mer an average 
‘about 100,000 Ib., valued at Rs, 24,000 a year, went from Burma and Madras 
c “the Straits Settlements. But within recent years the trade seems to have 

| the exports in 1903 having been approximately 32,000 Ib., 
ued at Rs. 6,000. Since then, however, they have fluctuated greatly, and 

 in1906-7 were 44,468 Ib., valued at Rs, 14,343. TOp. Barbosa, Coasts EZ. Africa 
ant — (ed. Hakl. Soc.), 165; Forrest, Voy.. Mergui, 1783, .83 ; Milburn, 

. Comm., 1813, ii., 305; Rafiles, Hist. . Java, 1817, i., 203-8 ; Royle, 
_ Prod , 1842, 54; Crawfurd, Dict. Ind. Isl.. and Adj. Count., 1856, 440 ; 
Gollingwood, Rambles of a Nat., 1868, 150; Mason, Burma and. Its People, 393, 

“also (ed. Theobald) i., 20; Hunter, Imp. Gaz., x., 295 (Expt. from 

eobars).] 
Ba: BEES’'-WAX, BEES-DAMMAR AND BEES’- 
-HONEY.—It has to be admitted that in India Bee-culture takes a 
remarkably subordinate position. Whilst met with occasionally,on the 

ls, it is a completely neglected industry on the plains as a whole. 
circumstance is doubtless an expression of the influences, whatever 
» may have been, that consigned horticultural and dairy operations 

‘ to village artificers rather than to farmers or agriculturists proper. 
The religious sentiment against taking life may doubtless have had 
4 t) restricting power, and perhaps the climate and the seasons of flowering, 
e; er with the nature of tropical vegetation, may have been ascer- 

ed to be unfavourable, and thus have acted prejudicially against the 
blishment of regular bee-culture. But while there is no organised 

i ustry, bees exist plentifully here and there all over India and Burma, 
_ in a wild or semi-domesticated condition, and supplies of both honey 

if and wax are plentiful and of fair quality, It seems to be generally 
d in India that bee-culture is impossible in regions where species 

0 Strobilanthes do not abound. 
| The following may be given as the chief honey and wax-yielding bees 

and the products derived from them, together with the references to 
_ standard works regarding the same :— 
L _» I. BEES; Horne, Trans. Zool. Soc., vii., 181-4: Gale, Bees, and 
How to Manage Them, Agri. Gaz. N.-S. Wales, ‘1898, ix., 791-5, 1286-8, 
1397-1401 ; also Pender, Prod. Honey, 796-802, 899-907 ; Hooper, 
7 “Agri. Ledg., 1904, No. 7, 73-80; also Rept. Labor. Ind. Mus., 1903-4, 
25-6. 

(a) Apis dorsata, Faor.; Bingham, Fa. Br. Ind. (Hymenoptera), i., wit The 
We > ag i or Rock Bex of India: the vowra, khago, konegi or konge, dangara, 
sarang, bhammar, mahal, mahuk, bhavra, lywai, aghya, age, togri, tagara, bhaga- 
moh, , peria-them, perai-tenai-egalu, malai-teni, pya-gyt, etc. 

 Habitat.— Found throughout India and Burma, but rarely ascending the hills 
* altitudes above 2,000 feet. It would seem to be most prevalent in localities 
where species of Strebitanthes abound, and is reputed to move from one 

_ locality to another with the somewhat spasmodic flowering of, the ts on 
_which it seeks for its supply of honey, etc. Bingham remarks, “ far as 
my | observation goes, Apis dorsata, Fabr., the is of the three species, in 
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BEES =o ne 
APIS INDICA ; THE INDIAN BEES 
Tree Bee 

its wild state builds its combs exclusively more or less. in the open—that is 
to say, on the undersides of the branches of large trees, in caves or under over- 

Combs. hanging rocks, in cee nea etc.” The combs are three to five feet long, and 
two feet or more deep: they consist of cells that are 4} to the inch. Only oc- 
casionally is a second comb built, side by side with the first. Some of these 
combs weigh as much as a maund, and an average one gives from 10 to 20 Ib. of 
honey and from 2 to 3 Ib. of wax. Mr. J. D. Douglas’s note in the Dictionary (L.c. 435) 
furnished the following reasons against the systematic cultivation of this species :— 
1. It builds naturally in the open. 2. It makes as a rule but one comb, so 
that honey cannot be removed without destroying the brood. 3. Its comb though 
large is not so great in cubic capacity as the combs of the ordinary domestic 
bee of Europe (A. mellifera). 4. It is only met with in tropical countries. It 
may be added that it is a vicious, intractable insect. 

Indian (6) A. indica, Fabr.; Bingham (l.c. 558); the Indian Szmi-DomesTicaTED 
Semi- — Brr: the Hitt Bre; the Tree Bre of Indian writers, or sathpuria, satha, 
Domesti- satert, satpada, mohury, mohri, aira, ngap, yung, manchtilr, doar, doyer sadhi, 
cated saide, kol, tudir-jen, aduku theni, thord egalu, pya aung, ete. 
Species. Habitat.—Found throughout India and Burma and ascending the hills to 

9,000 feet. In the high altitudes of its area, such as Bhutan, Hazara, Kashmir, 
Khasia hills and Simla, the insect seems to become larger than when met with 
in the plains and lower hills. Unlike 4. dorsata it does not as a rule live 
in the open, but chooses hollow trees, overhanging eaves, crevices in walls, etc., 
and shows a preference for proximity to human dwellings rather than for the 

Combs. hearts of forests or the faces of inaccessible rocks. There are several combs, one 
above the other, hence the name sathpuria or seven-layered. | The cells are about 

Yield. 5} to 6 to the inch. The yield of honey from a fair-sized hive would. be from 
10 to 40 Ib., and of wax oli 2 to 10 Ib. 

Domestication Mr. G. Minniken, in a report published in the Dictionary (iv., 268), gives 
in ‘Temperate an interesting account of the degree of domestication practised on th 

Kashmir Bee. 

Smallest 
Indian Bee. 

Semi-tropical 
Species. 

Combs. 

Himalaya, and that may be here epitomised since it is fairly representative 
of the bee-culture of India. In Beshahr, he says, houses—one, two or three 
stories high—are often specially kept for rearing bees. In these, small recesses 
are made in the walls, two feet apart and closed on the outside by a wooden 
panel in which an entrance hole is made. A man is usually in charge of each 
such bee-house, whose duty it is to prevent over-swarming. This is effected 
by saltiey thge colony ample room, and sometimes by clipping the wings of the 
queen. © has also to keep the apiary well stocked with early swarms, and 
to guard it against the rapacity of bears, martens, hornets, caterpillars, etc. 
Stocking is most generally effected by capturing wild swarms and bringing 
these to the apiary. But where bee-culture on a large scale is not contemplated, 
it is customary for the hill people to provide one or two recesses in the walls of 
the ordinary dwelling-houses in which a few swarms may be reared. In the 
Simla district it is believed the best honey is procured in localities where 
Plectranthus rugosus (the pekh) abounds. 

The Bashahr system is followed in Chamba, Hazara, Jhelum, Kangra and 
Kullu. Swarms are looked for in the jungles, and carried off to the zamindar’s 
house. In Kashmir, a honey-bee—manchtilr—is almost completely domesticated, 
and seems to be a variety of 4. indica hardly separable from A. mellifera. ‘In 
the Khasia hills a somewhat similar semi-domestication exists, the swarms 
captured in the jungles and kept in small boxes under the eaves of the houses: | 

(c) A. florea, Fabr.; Bingham (J.c. 559). This is the smallest of the three 
Indian bees, but with A. indica is much more closely allied to the European 
honey-bee (A. mellifera) than to the Indian rock bee (A. dorsata), 

Habitat.—It has been collected in Bengal, Assam, Burma, Madras, Malabal 
Central Provinces, Central India, the United Provinces and on the Himalaya 
from Kumaon and Sikkim. It might in fact be viewed as a slightly more 
tropical species which displaces to a large extent. the western and northern A. 
indica. It has been called FLOWER BEE by some writers, and appears to be the 
kdtydl, lamai, tudbi, zinya, kol-jen, kom-buthem, thodi-pera, pullu-egalu or pulla- 
tenai-egalu, yin-pya, etc., etc. Its combs consist of cells that are nine to the inch. 
It would appear frequently to build in the open a single comb suspended from 
branches of trees or rather thorny bushes, especially near river-banks, but 
sometimes it selects cavities in walls or hollow trees, or builds under the cornices 
or other protecting parts of houses. It is a comparatively harmless, insect, 
and about the size of the domestic fly. It is probable that the mohri or 
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BEES’-WAX APIS FLOREA 
Flower Bee 

of Khandesh, found on bushes in the vicinity of aga, expense of Khandesh Bee. 
hee, i8 bat om of the many varities of this 

oney it affords is but small in qasniery, and when found on trees is 
ren It appears to improve w roduced within large combs 

d hives. In Burma (Kachin Ben arly sort of domestication has Burmese Bee- 
been a apted apparently with this species, though with little success, .Ac- culture. 
- gording Brace writers its honey is superior to that of the other two ies. 

7 rma as a whole, however, A. dorsata is regarded as the most valuable 
hough it is never domesticated in any way. 
following additional works may be consulted :—Linschoten, Voy. |Z. 

Z “1598 Le 21, 67, 130 ; Ain-i-Akbari (Gladwin, transl,), ii., 37, 80, 95 ; Hoff- 
ae v. in Ceylon. and Cont. Ind., 1848 (Engl. transl. 339 ; Adams, 
W “and "Mans ye, is Cy Lewin, Wild Races S.E. Ind,, 1870, 80; Hoey, Monog. 
Trade Ind., 40; Douglas, Handbook Bee-keeping Ind., 1884; 

_ Journ. say te Nat, Hist. Soc., 1888, iii., 183; Cunningham, "Plagues 
of Life in Beng., 1907, 34-9, etc. ] 

| BEES'-WAX. —This substance is best. known by the following D.E.P., 
, sinth, mena, min, mozhukin, mainam, mezhuka, lelin, phayoni, iv., 263-71. 

1 in the co vtarentctenie eto, stktha, shama, etc. Wax. 
he “observations already made regarding the species of bees met 

with in India afford incidentally certain particulars regarding wax. 
x, t ney, however, be useful to disregard the individual insects and to 

y together provincially the particulars available regarding the centres 
a supply. The season for making wax would appear to be the hotter Season of 

months, viz. April to June. The separation of the honey from the wax meee: 
is usually done in the crudest manner possible by the persons who collect 

combs. Refinement is rarely practised, but adulteration is not 
val td although under the Indian sun it might be readily bleached, Bleached. 

wax is rarely so treated, but on the contrary is purposely coloured cotourea. 
om turmeric. It is made up in balls, rolls, cakes or blocks, sometimes 
a and at times even as much as 2 feet in diameter and 6 to 9 inches 

ond Ph A 

oe bias 

y ae paper (/.c. 82-100) should be consulted for fuller details, but the 
eee abstract may be useful :— 
¥ pomesen Supplies are drawn by Calcutta from the Sundribans, Chota Regions of 

, Chittagong, Darjeeling, Bhutan and Nepal. It would appear that Supply. 
: Ne 2 qualities realise ae Rs. 53. to as much as Rs.75 a maund.,. It is Calcutta. 
‘e" ~ “eonsigned to Singapore and the Straits Settlements. 
es “Assam.—The dealers in wax reside in Sylhet, and they derive their syihet. 
supplies from the Khasia hills and wild tracts beyond the frontier. _ Naga wax 

iit usually ee, in rolls cast. in. bamboo moulds, Assam wax is of inferior 
_ quality as a rule. 
sat United Provinces.—The right of collecting honey and wax is leased, 

‘but a decline in the supply has recently taken place. It is drawn from 
_ the Eastern Dun oxtste,| i hari; etc. The trade is chiefly in the hands. of 
See resident in Saharanpur. It fetches about 11 annas a pound, the im- Saharanpur. 
ported foreign bleached wax realising about 9 annas. 
|e Central Provinces.—It has been stated that ‘the { forests of these provinces 
aude al of yielding 500 maunds of honey and 100 maunds of wax 

y- In Chadgarh bees are so lentiful that it is im mists beat 
the forests for big game. Ratgarh has been deseribe “hive of Ratgarh. 

_ The following are the chief localities of s uppl ist Aa habetical 
iy 3 

x of names—Betul, Chanda, Chhindwara, Damoh, gabéa, Jabbal- 
_ pur, Mardla, Nimar, Raipur, Sambalpur and Wardha. Wax fetches locally, 
i to quality and season, from 3 annas to 12 annas pound. There Seasons. 
\f said to be two seasons for collecting—April to May, again November 
" © December. 

‘Panjab.—Bee-culture and the collection of honey and wax from wild 
7% seems to be confined to the hilly country. The districts most famed are Supplies of the 

| _ /‘Bashahr, Chamba, Hazara, Jhelum, Kangra, Kashmir, Kullu, Simla, ete. Certain is. 
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Rampur. 

THE INDIAN BEES 

particulars have already been given of these localities that need not be répeated. 
The Bashahr supply comes usually to about 20,000 lb. of wax that is sold at the 
annual fair of Rampur. In Hazara, bee-keeping i is practised for the sake of the 
honey, and the wax obtained appears to be largely used up locally. In Kangra 

' itis said 2 to 3 maunds of the annual productions are employed by the brass and 

Seasons. 

Afghanistan. 

Khandesh. 

Prices. 

Madras. 

Low Acid 
Value. 

Uniformity. 

No Adulteration. 

coppersmiths in moulding their wares. In Hazara the honey is collected in 
November, in Kullu during July and again’ in October, while in Chamba the 
seasons are May to June and September to October, and in Kashmir it is gath ered. 
from September to October. The hives contain from 20 to 40 Ib. of honey 
and 2.to 4 lb. of wax. 

‘Kuram Valley and Afghanistan.—Bees are believed to be extensively kept 
by the hill people, and the produce is to some extent exported to India. 

Rajputana.—Honey and wax are collected at Ammer, Baojari, Dewari, 
Mandla, and Todgarh, but the supply of wax is very small, 

Bombay.—The honey and wax of this Presidency’ are drawn 
from Khandesh (Satptra mountains largely) and the Deccan. The chief Hn 
are Belgaum 1,500 lb.; Dharwar, 1,500 lb.; Kanara, 3,000 lb.; Panch Mahals, 
4,000 | Ib. ; Ratnagiri, Satpuras, 500 Ib.; Satara, 560° Ib. 3 Salsette, ete. 
The figures denote the approximate annual. supply. Locally it fetches from 
4 to 10 annas a seer (2 lb.) ; the Bombay maund in some returns is 28 lb., and the 
price of wax per such maunds is quoted at Rs. 14 to 20 ; in other cases the maund 
is 40 lb. and the price returned as Rs. 25 to 30. The wax is said to be usually 
about one quarter the value of the honey. The exports from the Pipetite? 
go mainly to the towns of Bombay and Goa. 

Berar.—The districts most noted are Ellichpur, Mangrul, Melghat, and 
Wun. The supply is not large, and the local price is about 4 annas a pound. 

Madras.—Bees are met with on all the mountains and low hills of the 
Madras Presidency, but the following are the chief centres of supply in alphabeti- 
eal sequence of their names :—Bellary, 800 lb.; Coimbatore, 8,000 Ib. ; Cudda- 
pah, 3,500 Ib.;. Ganjam, 1,600 lb.; Godavari, Kistna, Karnul, 6, 000 Ib. ; 
Madura, Malabar, 200 Ib. ; Nellore, 500 lb.; Nilgiri, North Arcot, South Kanara, 
Trichinopoly, and Vizagapatam, 700 Ib. ‘The figures give the annual supp ly 
of each of the places named. The Madras maund is 25 lb. and wax is sai 
sell at from Rs. 10 to Rs. 20 a maund, but it is often to be had at 4 annas (say 
Rs. 5 a maund) or it may fetch.as much as 12 annas a pound. 

Burma.—Following the system pursued with the provinces of India, 
the following may be mentioned as the centres of Burmese supply :—Bhamo, 
Chindwin, Katha, Mandalay, Minbu, Pyinmana, and Tenasserim.. In the Upper 
Chindwin there seems to be a prosperous trade in honey and wax. It is brought 
for sale in the Kabaw valley. In the lower Chindwin, Mankadaw is the mart. 
It is probable that the total supply from the Chindwin comes ‘to something like 
4,000 to 6,000 viss (viss = 3°65 Ib.). The rate at which it is sold comes to about 
10 annas a pound, but in the towns a much higher figure is quoted. _ In Tenas- 
serim it averages from 9 annas to Rs. 1-5 a pound. It is impossible to give even 

eee ee a 
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an approximate estimate of the Burmese total production, but wax is largely | 
imported, so that there cannot be a margin for export. 

Chemical Investigations.—Hooper, concluding his report on the 
extensive series of samples that had been placed in his. hands for 
chemical examination, says: “In studying the tables of analyses” 
—drawn up as the result of the investigations conducted in the — 
Indian Museum—‘“ two very interesting facts will be revealed. The first 
is the lower acid value of Indian bees’-wax ;, this indicates a different 
ratio between the cerotic acid and myricitin compared with that of 
waxes from other parts of the world, and the second is the uniformity 
in composition of the secretion of the three kinds of Indian bees 
representing the Apis family. The appearance of the wax from the 
three species gives.no clue to the origin, and although there are two or 
three somewhat abnormal deviations from the average on account of the 
high saponification value and the wide range of the iodine value, there is 
very little, if any, suspicion of adulteration. The wax from the combs of — 
Apis dorsata, A. indica, and A. florea is, therefore, practically 
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BEES’-DAMMAR > 

mposition, and a combination of the wax of one species with 
cannot be regarded as a fraudulent admixture. It must 

be admitted, however, that the Apis dorsata, because of the much 
larger comb it manufactures, is the chief source of the bees’-wax of 
the 2“ It is satisfactory to record that out of 64 samples 
collected from different parts of India only 3 were really adulterated, 
or less than 5 per cent. of the total, and there is no evidence that the 
sophisticated wax was a native product or was manufactured in the 

4g cal in co 

copies 
LOVILE 

country.” 

; Uses ‘of Wax.—It is perhaps hardly necessary to mention the ‘uses 
fax. ‘The introduction of paraffin and other composition candles has 

d, to a large extent, the demand for wax to be used as votive 
flerings at the temples and churches. Jahangir (Memoirs (Price, transl.), 3) 
Iiudes to camphorated wax lights used in the palace. It is, however, 
squired by the silver and goldsmiths, also by brass and copper foundry- 
an, to give finishing touches to their moulds and to be subsequently 

liquefied and dispelled by the molten metal poured into the matrix. 
‘There is a considerable demand in Burma for it, accordingly, in 
the workshops that turn out the brass idols of Buddha. Wax is 
also fairly extensively employed as a resist in certain stages and 
methods of calico-printing (Ind. Art at Delhi, 1903, 229-30, 259-67). 

i 

Lastly, it is largely used by the shoemakers of India. In MxEpicine 
_ wax is extensively employed in the preparation of oimtments and 

Re cently some interest has. been observed in a substance called 
opolisine,” derived from the propolis of bees (see below) by dry dis- 

 fillation. It is said to destroy all known bacteria without danger to 
r human beings. , ; . wee 

__ Wax Trade of India and Burma.—\uring the past twenty years the 
_ exports of wax have practically remained stationary. The highest figures 
— occur in 1905-6—viz. 8,593 cwt., valued at Rs, 7,31,320, and in 1894-5, 
thamely 7,487 cwt., valued at Rs. 7,05,247 the lowest in 1896-7—viz. 

_ 3,142 cwt., valued at Rs. 2,76,190. In 1906-7 they were 8,162 ewt., 
‘Rs. 5,96,009. The major portion of these exports go from Bengal, 
and the chief receiving countries in 1905-6 were Germany, 2,854; 

_ United States, 408; France, 406; all other countries making up the 
balance of 8,593 cwt., the exports for the year. [Cf. Milburn, Or. 
Comm., ii., 315.] 

Il. BEES-DAMMAR.— Bingham, Fa. Br. Ind. (Hymenoptera), 
1, 559-64; Cooke, Gums, Resins, etc., 1874, 95-7 ;| Hooper, Agri. Ledg., 

— 1904 , No. 7,79 et seg. The Dammar Bess, as the little insects that afford 
b is substance are called, belong to the genus Melipona, or, as it has been 
alled, Trigona. A resinous substance employed by several species of this 

_ genus in forming their nests, is an article of commerce. It has been said 
_to be chemically allied to propolis, the substance used by the domestic bees 

epair injuries to their hives or to stop up useless and objectionable 
| . These very minute and stingless bees are met with all over India 
ts urma. Among the collections recently brought together some 40 
Samples of wax, honey, etc., were identified, through the insects that aceom- 
panied them, as being the product of species of Melipona. These came 
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from the following localities, the figures denoting the number of separate 
samples to hand : Almora (2), Basin, Belgaum (2), Betul (3), Chhindwara, 
Coimbatore (4), Damoh, Dehra Dun (4), Dharwar (2), Kanara (2), Khandesh 
(3), Madura, Nellore, Nilgiris (2), Panch Mahals, Raipur (2), Ratnagiri (3), 
Rawalpindi, Sambalpur, Singbhum, South Kanara (2), Tenasserim and 
Tinnevelly (2). It will thus be seen that these insects are practically 
distributed all over India and Burma, and perhaps to a greater extent 
than was known to Bingham when he wrote his Hymenoptera. That dis- 
tinguished author describes twelve species, of which Melipona leeviceps 
of Tenasserim is the most interesting, since it affords (or at all events, is the 
chief source of) the resinous substance known as Pwé-nyet. The follow- 
ing are the vernacular names for the specimens of Melipona recently 
procured :—kunti, kote, kuntali, poye, nasari, bhinkwa, bankua, misri, nasra- 
jen, kosuttent, kulliada, musuruteniga, moye byah, etc., etc. t eshte 

PWE-NYET.—The insects referred to are said to build nests in hollows within 
trees, crevices among rocks, and sometimes in holes in stone walls, etc. The interior 
surfaces of the nests are lined with a resinous substance, and the entrance is 
often formed into a beautiful projecting funnel also composed of a resinous sub- 
stance—the product for which these insects are valued. When the nests are l 
the resinous substance (or bees’-dammar) is not collected, but in the case of dA. 
leeviceps “‘ the trumpet-shaped structure of resinous wax which very often forms 
the entrance to the nests ” projects from the hole in the tree for a foot or more. 
“Horne gives an interesting account of the finding of the nest of M. ruficornis, 
and states that the hollow in which it was built was coated all over with a layer 
of black wax, and that the cells, containing a dark honey of excellent flavour, 
were globular in shape, pendent side by side from. the roof.” ™. ruficornia 
is apparently the only Indian species that has been systematically described. 
Whether the forty odd samples indicated above are one and all derived from this 
or from several species has not as yet been ascertained. Horne’s description of 
the resinous lining and the comb is most valuable. Mr. Parish is careful to advise 
us that he had not seen the interior of a hive of the pwé-nyet, but he suggests 
that the external trumpet-shaped structure may be constructed by the bees from 
the resin of Mepea odorata and other trees mixed with the oil of Diptero- 
carpus levis. Hooper (Rept. Labor. Ind. Mus., 1904-5, 23-4) furnishes a report — 
on two samples examined by him. It is, he says, a peculiar compound of various 
resins and gum-resins. In a fresh state it may be moulded to any shape. Its — 
constants were determined as well as its solubility in alcohol and ether. ' He 
promises a full report in the future, but for the purpose of comparison has specially 
studied the resins and oleo-resins of Hopea, Vateria, Canarium, and Diptero- 
carpus, So far, therefore, Hooper seems to confirm the popular opinion that 
pwé-nyet is composed of certain gums and resins collected by the insects from — 
trees. Speaking apparently of the wax of the combs, Hooper further observes : 
“* The wax of the species of Melipona has quite a different character and com- — a: 
position compared with that of the true bees. The blackish colour, sticky — 
consistence and higher melting point, acid and iodine values readily distingui 
it.” According to Greshoff and Sach (Pharm. Weekblad., 47, 933), the substance : 
consisted of a mixture of 84 parts resin, 12 parts wax with 4 parts of an impurity 
insoluble in alcohol. The resin melted at 60° and the wax at 66°. But it is not — 
quite certain whether they had examined the true wax or the pwé-nyet. ° 

Uses of Pwe-nyet.—‘‘ The resinous product collected and used by the 
bees in making their nests is called ‘ pwé-nyet’ by the Burmese, and after 
boiling in water and mixing with earth-oil or petroleum, it is largely used for the 
caulking of boats. The right of collecting ‘ pwé-nyet’ is sold by the Local ee: 

Government in Burma and Tenasserim yearly, and forms one of the sources of | 
revenue under Minor Forest Products’ (Bingham, /.c. 560). | as 

IV. BEES-HONEY.—The best names for honey are shahad, madh, 
madhu, sahut, saht, polée, tén, jenu, piya-ye, etc. The honey-bee would be 
shahd-ki-makhi. 

It is not necessary to deal with this subject in detail after the treatment 
already given to Bees and Wax. The regions of production of the latter are — 
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necessarily those of the former. Occasionally, however, the wax is ected 
‘aneerengnd \ production and sale of the honey becomes the important aspect. eer 
: ay tiful wild product over the greater part of India, and is obtained also 

pi a state of semi-domestication, chiefly in the hills of the Panjab. It 
preciated as an article of food by the inhabitants of many parts of 

ily, appreciated also employed to preserve fruits, and in the Khasia hills, apparently, 
we es are sometimes temporarily preserved in it. At certain seasons, 
ae e siibtlees to the flowers visited by the bees, or possibly to the species of 

t, the honey has intoxicating and even poisonous properties, The honey 
f the various jes of Indian bees, mentioned above, at all events varies 
onsiderab y: e most abundant is that of 4. dorsata, which provides the 
eater bior wy the honeys of the United Provinces, the Central Provinces, 

ombay, Madras and Burma, This is the insect of the Kundahs, the 
of which i is collected in March and again in September. The March crop 

ekes Mr. A. Mervyn Smith published in the Statesman in 1895 a most 
, a active account of the Honey dott Wax collection of the Kundah country. 

s this is representative of the o oe ursued in the Nilgiri hills, in the 
ynaad, in the Sattyamangalam d elsewhere, a fairly extensive passage 
na abstracted :— 
. &a strong stake was driven into the ground 15 or 20 feet away from the edge 
J precipice, as a purchase for the rope, as it was being lowered down the face 

® precipice. One end of the cane-rope had a double loop, in which a Koo- 
ber seated himself, his feet being supported by a short stirrup of bark. A 

, reed-like bamboo, 20 feet long, armed with a reaping-hook at the end, 
d to cut the combs from the rocks. A small landing-net below the sickle 

d the combs as cut. A light cord, running through a loop about 10 feet 
ve the head of the gatherer, and fastened to the sickle-end of the rod, enables 

to use the rod as a derrick, which he can raise, lower, and swing to 
ny position, without being inconvenienced with the weight of the combs in the 
i the net is full, he empties the contents into a large close-framed 

b lined with leaves, which is suspended from a separate eord; and this 
bis drawn up when filled. The occupation of gatherer is extremely danger- 

and requires steady nerves. In many cases the men are suspended 400 feet 
rom the top of the cliff, with many hundreds of feet below them to the bottom 
6 tg These cane-ropes ‘are immensely strong and stand more rough 

one made of fibre, and they are also extremely light. The suspending 
rope is shifted about from place to place in answer to signals with the hand from 
below. Immediately the bees are disturbed, they crowd round the gatherers in 

s. The men are literally covered with a coating of bees from head to foot 
ete a most curious appearance, just as if they were covered with rusty 
aoe each link of which is in motion. The pungent smell of the wood- 
ogetyen the bodies of the gatherers has a kind of paralysing effect on bees 

events them stinging. The flight of bees thus disturbed could be dis- 
stly seen from where’ we were, half a mile off, and resembled a flight of locusts. 

We could even hear the humming noise made by the irritated insects. In about 
> hours wall the combs within reach had been collected and the ropes were 

id ‘The next most important honey is that of 4. indica, an insect found here 
there all over India, but semi-domesticated in the Khasia hills and the 

jountains of the United Provinces, of the Panjéb and of N.W. Frontier Pro- 
oh is accordingly the chief source of the honeys of Assam and the 

ssibly also of Bengal. The third form is hardly a commercial 
ES found in sheltered positions it is said to be remarkably good. 
serine of A. florea. This is met with in the Central Provinces, Bom- 
Berar, Madras and Burma. Lastly, some of the species of Melipona afford 

he -'This' is incidentally alluded’ to by Hooper all through his review of 
th information recently collected by the Reporter on Economic Products. He 
tells us that it is often tainted with a peculiar odour, and has a bitterish and 
acid taste. It has, however, a considerable reputation in many parts of India 
a its medicinal properties. In some parts of the country (Nellore) the honey 

dammar-bee is said to be intoxicating, and in Kanara it is reported that 
insect is semi-domesticated. [C/. Institutes of Manu, iii., 119; v., 41; viii., 131, 

ete. ; Barbosa, Coasts E. Africa and Malabar (ed. Hak). Soe. ), 167; Lawrence; 
of Kashmir, 1895, 366; Journ. Board Agri., 1898, 335-9; Bee-keeping, 

. Dept. Agri., West Ind., 1901. ] 
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‘RUSOT AND MAMIRAS 

BENINCASA CERIFERA, Savi.; Fl. Br. Ind., ii., 616; 

CucurBitacE2. The White Gourd Melon, péthd, kumhra, etc., an ex- 
tensive climber cultivated in India; native of Japan and Java. 

Sown at the beginning of the rains or in the hot weather, it continues fruiting 
until the close of the rainy season. The fruit excretes a waxy bloom which it is 
said can be made into candles. The seeds yield a mild, pale Om. The fruit 
possesses alterative and styptic properties, and is popularly known as a valuable 
antimercurial. It is also used as a vegetable and in curries or is made into 
a kind of candied fruit called heshmi or heshim, sold at about 3 lb. to the rupee. 

BERBERIS, Linn.; Fl. Br. Ind., 1., 108-2; Gamble, Man. 
Ind. Timbs., 28-30; Pharmacog. Ind., i., 64-8; Duthie, Fl. Upper Gang. 
Plain, i., 31-2; Hooper, Rusot, in Journ. As. Soc., lxxiii., pt. ii., 176; 
Brandis, Ind. Trees, 28-30; BERBERIDE. 

There are twelve species of Barberry mentioned in the Flora of British India. 
They are not easily distinguishable, and the vernacular names are therefore 
probably indiscriminate. The products are common to five or six Himalayan 
species and may be dealt with collectively. The chief are the following :— 

B. aristata, 0C.; chitra, siimli, kasmal, tsema. 
B. asiatica, Roxb.; kilmora, maté-kissi, chitra, etc. 
B. Lycium, foyle; kashmal, chotra, ambar-baris, etc. 
B. vulgaris, Linn.; kashmal, bedana, ambarbdris, ete. h 
Habitat.—The entire Himalayan districts between 6,000 and 10,000 feet; 

also the Nilgiris, Ceylon, etc., etc. The bushes often constitute thickets many 
miles in extent. 

A Dye is obtained from the roots and stems, which is sometimes used in 
tanning and colouring leather. It would seem that the colour exists chiefly in 
the bark and in the young wood immediately below the bark. In the older wood 
there is less though better quality of dye. Barberry is perhaps one of the best 
yellow dyes in India, and the supply is inexhaustible. The seeds yield an Om. 
The principal use of the barberry is, however, in Mrepicrnz, the parts employed 
being the stem, ddrhalad, the fruit, zarishk or zirishk, and the root-bark. 
A watery extract is prepared from the stem and root, called rusot or rasout (Taleef 
Shereef (Playfair, transl.), 1833, 87). It is worthy of notice that this extract has 
the same beneficial effects in the treatment of ophthalmia which have been 
ascribed by certain Greek and other early writers to mamiras. The plants now 
known in India as mdmirdn seem, however, to be Coptis Teeta, Wall., Corydalis 
Govaniana, Wall, and Geranium Watllichianum, Sweet 

are still used as applications to the eye, and two of them, at least, contain 
berberine. In later times the barberry appears to have been extensively 
sought by European oculists, and it seems to have been the origin of the 
Lycium, whereof the empty pots were found in Herculaneum and Pompeii. 
[Cf. Fluckiger and Hanbury, Pharmacog., 33-5.] Berberis-sticks, 1 inch thick 
and 12 to 18 inches long, are fairly extensively exported from Kangra and thence 
carried all over India (see Coptis, p. 405). 

Trade.— Various preparations of the barberry are used in fevers, the advantage 
claimed over quinine being that repeated doses of berberine do not cause depres- 
sion and deafness. The fruit is given as a cooling laxative to children, and the 
stems are said to be diaphoretic and laxative in rheumatism. The berries are — 

ae a ee 

The juices of these — 

— 

ah taal | 

te aati ati 

dried like‘‘ currants,” and thus brought down to the plains. The TRapgE value of — 
dérhalad is stated by Dymock (Mat. Med. W. Ind., 28) to be Rs. 3} permaund ~ 
of 374 lb. ; of rusot, Rs. 8 to 9 ; of zirishk, Rs. } per lb. Moodeen Sheriff (/.c. 15), _ 
however, quotes the wholesale price of rusot as Rs. 35 per maund, and the retail — 
price as Rs. 2} per lb. He says that the fruit (zirishk) may be had at Rs. 6 per — 
maund (wholesale), or 6 annas per Ib, (retail). Kanny Lall Dey gives the , 
price of the extract (rusot) as 8 annas per lb. 

(Cf. Paulus Afgineta (Adams, transl.), iii., 239; Birdwood and Foster, H.I.C. ; 
First Letterbook, 201, 480; Clusius, Arom. Hist., in Hist. Exot. Pi., 1605, 163-4; — 
Moodeen. Sheriff, Mat. Med. Mad., 1891, 13-5; Lawrence, Valley of Kashmir, 1895, 
74-6; Kanny Lall Dey, Indig. Drugs Ind., 1896, 46-7 ; Rept. Cent. Indig. Drugs — 
Comm., i., 13; Journ. Linn. Soc., 1891, xxviii., 311-2; Pharm. Journ., 1901, 
321, 402-3, 262; Bhaduri, Rept. Labor. Ind. Mus., 1902-3, 28-9; Hanausek, — 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 250; ete., etc.] 
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BIRCH BARK 

- BETULA UTILIS, Don. ; Fl. Br. Ind., v.,599; Gamble, Man. Ind. 
, 668; Pharmacog. Ind., iii., 359; Cupuuirerx. The Indian 
Birch, bhijpattra or bhuj- patar, bir), shak, takpa, phuspat, bhir- 
ete., etc. A moderate-sized deciduous tree forming the upper 

pepenvercetent vegetation in the Himalaya (14,000 feet). 
some of the hill tribes the bark is regarded as more durable than 
is well known as the material upon which the ancient Sanskrit MSS. of 

rthern India were written. It is widely used for writing medicinal charms “a 
said to be found in every t’s shop. Its uses are, however, varied ; for 
rapp z up parcels, for surrounding hookah-stems, for umbrellas, for water-ti ht 
of -li and apparently sometimes also for clothing. Minute strips are used in 

in forms of tie-dyeing. [C/. Ind. Art at Delhi, 1903, 256.) The younger 
he are plaited into twig brid It has also certain aromatic and antiseptic 

lopped for cattle-FoppER, and the timber is exten- 
vely used i in the inner arid Hi malaya for building, since it is elastic, seasons well 

| and do not warp. [C/. Talee/ Shereef (Playfair, transl.), 1833, 48 ; Lawrence, 
c alley 0. Kashmir, 1895, 68-9, 79 ; Journ. Soc. Chem. Indust., 1900, xix., 1141.] 

her species, B. alnoides, Hames puiya udish, shdéul, shakshin, etc., of the outer 
the Khasia hills and Burma, has a bark which constitutes an important 

e of Foop with the Lahtpas in the mountain-tracks of N.E. Manipur. 
the upper tracts of Kullu, where earthenware vessels are procurable with 
vulty, outer bark is peeled off in long strips and bound around water-pots 

‘a protection. The Timer is valued in Nepal for strength and durability. 

Paper. 

leaves are Fodder. 

eee Tis is the padzahr or pazahr of the early Persian Bezoar. 
rs, a name which usually denotes an antidote or alexipharmic. The 

x ‘ord comes into English through the Arabs, who wrote it bazahr. The 
e bezoar is a stone or concretion found within the bodies of certain | 

Stems $, more especially the Persian Wild Goat (Capra aegagrus) | 
(B anford, Fa. Br. Ind. (Mammalia), 503) (see p. 743). | 

—Moodeen Sheriff (Ind. Pharm., suppl., 68-70) says there are many 
3; or qualities, according to the animal from which procured, such as Goat-, 
sl, fish-, snake-bezoar, etc. The last mentioned is generally called SNAKE- 

But there is no foundation for the very general belief that snake-stone is snake-stone. | 
»cured from the head of the snake (see p. 141). Some writers classify the | 
oars into animal and mineral, the last being a fossil form and possibly often a | 
oprolite. So also numerous references are made by writers on this subject to 

: or artificially prepared bezoars, fabricated apparently from calcined bone. 
© n towns are famed for their bezoars, such as Diu and Golconda. 

ig ae Examination.—Dr. Davy was apparently the earliest author to ex- 
» these stones chemically, and his description of them has been drawn upon 

y the majority of subsequent writers. Taylor formed nine groups, three being 
phates (of lime, magnesium, or of ammonium and magnesium), one oxalate 

ar | lime, and the five others mostly mechanical or obstructive accumulations 
such as hair, vegetable-fibre, ambergris, ete. Milburn observes that the genuine 

ntal bezoar is commonly of an oval form and between the size of a hazel nut 
and a walnut; the larger it is, the more valuable. It is externally smooth and 

_ glossy, and is " composed of several layers. The colour most prized is a shining 
olive green. It has a peculiar smell but no taste. Can be scratched easily by 

e, and when applied to the tongue or any moist surface adheres firmly 
= absorbs the moisture. The supposed virtue as alexipharmics depends upon 

of absorption, but in Europe it has been proved that they have no 
“spec chemi or mechanical merit in support of their varied reputation. [C7/. 
‘Watts, Dict. Chem., 1883, i., 584.] 

Indian 
Bezoars. 

aos 

Milburn’s 
Men ie Description. y 

ae 

Power of 
Absorption. 

~ . 

_ BIRDS; Blanford and Oates, Fa. Br. Ind, (4 vols. on Birds) ; Jerdon, 
_ Birds Ind., 1862-4; Henderson and Hume, Lahore to Yarkand, 1873, 
170-304 ; Hume, Serap Book; also Nests and Eggs ; Oates, Birds of Bur- 
mah ; Barnes, Birds of Bombay. 
From the standpoint of atility the study of the birds of India might 
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be referred to several sections, of which the following, taken up in alpha- 
betical sequence, may serve to exemplify the chief facts and products 
of value :— q 

1. Birds associated with Agricultural and Horticultural | 
operations, either beneficially or injuriously. W. L. Sclater (Ind. 
Mus. Notes, ii., 119) gives the following as the chief insectivorous or 
helpful birds :— 

Accentorine, the Hedge Sparrows; Brachypterygine, Ground Babblers ; 
Caprimutgide, Goatsuckers; Certhiide, Creepers; Coraciide, Rellers ; 
Crateropodine, Babbling Thrushes; Cueulide, Cuckoos; Cypselide, Swifts ; 
Dicruride, Drongos or King Crows; Hirundinide, Swallows; Laniide, — 
Shrikes and Minivets; Liotrichinew, Ioras and Green Bulbuls; Meropide, 
Bee-eaters ; Motacillide, Wagtails and Pipits; Muscicapide, Fly-catchers; 
Paradoxornithine, Crowtits ; Picide, Woodpeckers ; Pittide, Ground Thrushes ; 
Ruticilline, Red-starts and Robins; Saxicoline, Chats; Sylvidw, Warblers ; 
Timeliine, Solitary Babblers ; Trogoniae, Trogons ; and Upupide, the Hoopoes. — 

In addition to these the following partake of a mixed diet, and are partly — 
insectivorous and partly fruit and grain feeders: — Alaudide, Larks; 
Brachypodine, Bulbuls; Dicwide, Flowerpickers; Fringillide, Finches ; 
Gruide, Cranes; Limicote, Waders of all sorts; Nectarinide, ‘Sun-birds ; ; 
Oriolide, Orioles ; Otidide, Bustards ; Parine, Tits; Phasianide, Pheasants ; 
Rallide, Rails; Sibiine Sibias, White-eyes, etc.; Sittide, Nuthatches ; i 
Sturnide, Starlings and Mynas; Tetraonide, Partridges ; Turdide, Thrushes ; — 
and Turnicide, Button Quails. 

It is highly important that the majority of the above-enumerated families of — 
birds should be protected against ruthless destruction. The conditions and 
necessities of India are, however, so very different from those of Europe that — 
legislation, easy of application in the latter, often becomes next to impossible in 
the former, where the customs of the people, their complex vested interests, their 
immense numbers and the vastness of the territory they occupy, are facts of 
supreme moment in the enforcement of even urgently needed legislation, To 
Surgeon-General George Bidie, C.I.E., is due much of the credit for bringing about 
the existing Indian legislation for the protection of birds. In 1887, however, the — 
Government of India brought into force a law for the “* Protection of Wild Birds 
and Game” (Act xx. of 1887): this allowed Local Governments to define 
Wild Birds and to fix the required close season within which it became illegal 
to possess or sell certain birds. But as its operations were more or less restricted — 
to Cantonment and Municipal limits it exercised little repression on the most 
objectionable aspects of the traffic, namely, the slaughter of plumage birds in — 
the rural tracts. Accordingly first the Madras, then the Bombay and finally i 
the Panjab Government sought permission to extend the provisions of that — 
Act. Philanthropic institutions and individuals also continued to press on 
the attention of the Government of India the desirability of amending the é 
Act. After a full consideration of all the circumstances and evidence His 
Excellency Lord Curzon in Council issued a Notification (Sept. 19, 1902) which 
prohibited the taking by sea or by land out of British India skins and feathers 
_of all birds other than domestic except (a) feathers of ostriches and (b) skins i 
and feathers exported as bona fide specimens illustrative of natural history. — 
Thus an effectual check has been given to the reprehensible and destructive 
traffic, for since no foreign market is now open to the fowler, the trade is prac- 
tically destroyed. [C/. Journ. Bomb. Nat. Hist. Soc., iv., 124.] “—- 

But fortunately few of the purely insectivorous birds are either attractive t 
in plumage or in demand as edible birds. The exceptions are all the more — 
regrettable, viz. (a) The Blue Jay or Indian Roller, Coracias indica, the — 
nilkant, sabzak, tas, padli pitta, kattu kadei, ete.—one of the most abundant — 
and typical of Indian birds. It is sacred to Siva and a constant associate of — 
the homestead and village lands. Its brilliantly coloured blue plumage led to its 
wholesale destruction, many thousands of skins being annually sernit to Europe. — 
(6) The Purple Sun-bird or Honey-sucker, the shakar khora, jugi jugi, than Be 

n 
ete. ; recently a deplorable trade had been organised in exporting the skins of © 
this beautiful and most useful bird. Happily the roller and the sun-bird will 
longer be trapped and snared, for the loss of the foreign market practically 
means the discontinuance of the demand. 
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CAGE BIRDS 

With regard to the second group it is probable that some of them do more 
™ than good to the crops amongst which they are to be found. Their pro- 

stion is not, therefore, so necessary, and those of them that are utilised econo- 
maior lly or industrially will be dealt with in further paragraphs. 

ml Ow? 

_ 2. Birds often Reared in Cages, ete.—F. Finn (Cage-Birds 
of Caleutta, in Journ. Bomb. Nat. Hist. Soc. (reprinted from The 
Tbis), xiv., 564-78) furnishes full particulars on this subject, and to 

hat valuable paper the reader is accordingly referred. 
he following alphabetical enumeration gives the names of the birds most 

atly seen in confinement in India, as also the reference (within brackets) 
d, where a full account of each species will be found :— 

, the Indian Linnet (ii., 228). 
tristis, the Common. Myna (i., 537). Baber, Emperor of 

(Memoirs, 1519-25, 319), and Abul Fazl in the Ain-i-Akbari (Jarrett, 
nal., iii., 121) call this the shdrak, and the latter characterises it as an astonishing 

tal (Of. E. H. A., Times of India, March 25, 1899.] 
- Caccabis chucar, the chukor or Himalayan Partridge (iv., 131). 
_ Carpodacus erythrinus, the Indian or Rose Finch (ii., 219). 

- Coturnix communis, the Rain or Grey Quail (iv., 114). 
aurifrons, the Aurriba or Gold-fronted Green Bulbul (i., 234). 
macrura, the shama (ii., 118). 

¢ rufa, the age Tree-pie (i., 30). al 
_ Dissemurus paradiseus, the bhimraj or Larger Racket-tailed ngo (i., 325). 

__ Dryonastes chinensis, the Black-throated Laughing-thrush (i., 74). 
__ Eudynamis honorata, the Indian Koel (iii., 228). The Ain-i-Akbari (l.c. 121) 

_ observes, “ Romance sings of its loves as of those of the bulbul.’”? The Emperor 
_ Baber (/.c. 323) describes it as the nightingale of India. 

_ Eulabes intermedia, the Nepal or Talking Myna, The Indian Grackle (i., 511). 
This seems to be the pinddweli or meina in Baber’s Memoirs, and which in 

_ the Ain-i-Akbari is said to imitate the human voice and to speak with great 
tinctness. [C/. Thevenot, Travels in Levant, Indostan, etc., 1687, iii., 68.] 

_ _ Francolinus pondicerianus, the titar or Grey Partridge (iv., 139). 
___ Galerita cristata, the chendul or Crested Lark (ii., 337). 
_ Garrulax leucolophus, the White-crested Laughing-thrush (i., 77). 

yx varius, the Brain-fever Bird, The Common Hawk-cuckoo or _ Hierococe o (iii., 213). 
Mel: bimaculata, the Calandra Lark (ii., 323). 
f _ Molpastes bengalensis, the Red-vented Bulbul (i, 271). [Of. E. H. A., lc. 
Dee. 7, 1898.] ,, 

___ Palwornis cyanocephalus, the Blossom-headed Paroquet (iii., 251). 
- P. nepalensis, the Large Indian Paroquet, chandana (iii., 248). 
__ P. torquatus, the Rose-ring Paroquet, tofa (iii, 250). Baber (/.c.) alludes to 

_ Pomatorhinus schisticeps, the Scimitar Babbler (i., 116). 
_ Turtur communis, the Turtle-dove (iv., 42). 

___. risorius, the Indian Ring-dove (iv., 46). 
___ Of the imported birds a long list might be given, but it is only necessary to 

_ say that a fairly large trade exists in canaries brought from the Straits and China : 
_ the Java Sparrow (ania oryzivera) has become acclimatised and the Malayan 
tg t isextremely popular. It would appear that Cockatoos were imported into 
_ India as long ago as in the time of Jahangir, for Mr. Finn tells us he has seen 
8 re of that period depicting a yellow-crested species. The same observer 
_ points to the significant fact that there is a larger percentage of insectivorous 

‘ ivorous birds reared by Indian bird-fanciers than in Europe, a circum- 
ta t has led to the creation, as a village craft, of the practice of collecting 

and selling live insects, white-ants, etc., for these birds. Some years ago it was 
Suggested that one solution of the periodic plague of locusts that here and there 
annually invades India would be to collect, dry and export these insects as 
food for the cage-birds of Europe. No one would seem, however, to have acted 
on that suggestion. [C/. Agri. Ledg., 1893, No. 2.] 

Falcons, Falconry and Hawking.—The bird that was formerly (and 
_to some extent is still) most prized for hawking is Faleo peregrinator, 
the shdhin Falcon, the male of which is called kohila and the female kohi. In 
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the South of India it is known as jawolum and wallur. To a less extent 
Falco peregrinus, or bhyri, dega or British Falcon is also valued. A few 
other species are occasionally seen trained to strike, such as F. jugger, the 
Laggar Falcon, and F. eherrug, the Saker Falcon. 

Nikitin (a Russian who travelled in India from 1468-74) mentions the fact. 
that the Grand Duke Iwan III. sent a present of falcons to the Shah of Shirvan. 
The Ain-i-Akbari (Blochmann, transl., 293-4) gives many particulars of interest- 
In fact a very extensive series of authors might be quoted in support of the 
antiquity in India both of the training of and hunting with hawks. Jerdon 
gives a most interesting account of the Indian methods. As this is reproduced 
in Blanford’s Fauna of British India (iii., 416-7) it can be consulted by those 
interested. Montgomery Martin (Hist. Topog. and Stat. E. Ind., ii., 148; 
iii., 189, 579) speaks of the falconer as the mirshekart. In the Kangra Gazetteer 
(1897, 99) we read of Hindu traders called paprdlas, who come from’ Amballa 
and Patiala to purchase hawks, which they teach and then sell at a profit in 
the plains. The Madras Mail (July 5, 1898) gives many details (derived 
chiefly from Oates) regarding the catching and rearing of hawks in South India. 
[Cf. Thevenot, Travels in Levant, Indostan, etc., 1687, iii., 38; Taleef Shereef 
(Playfair, transl.), 1833, 140.] alt ad 

3. Birds, Edible.—This is necessarily a very large and important 
aspect of the study of Indian economic birds. It is readily referable 
to two sections, viz. domesticated and wild. The former embraces the 
varied assortment of birds usually classed as “ poultry” and the latter 
corresponds to the “lesser game.” In the Dictionary the edible birds. 
have been discussed under the following groups :— ne 

(a) Ducks, Teal, Geese and Swans.—This corresponds to the 
Anseres or Natatores. Blanford, l.c. iv., 411-71; E..C. Stuart- 
Baker, Journ. Bomb. Nat. Hist. Soc., xi. to xv. The domestic duck and 
goose are the most important birds of this assemblage, but. the common 
wild teal, Nettiwm crecca (Blanford, l.c. iv., 443) is universally eaten, 

and sometimes reared (or fed up) in a state of semi-domesticity. In 
Madras Presidency immense flocks of domestic ducks are herded on 
the flooded fields, their eggs being an important article of export to 
Burma. [Cf. Ainslie, Mat. Ind., 1826, i., 441; Campbell, A Successful 
Duck Farm, in Agri. Gaz. N.-S. Wales, 1898, ix., 1377-82; .Monier- 
Williams, Buddhism, 525.] 

(b) Game Birds; Hume and Marshal, Game-Birds of Ind.; W. hie 
Sclater, l.c. i., 117-21. This includes examples drawn from many families. 
such as the Bustards, Cranes, Ducks, Pheasants, Pigeons, Plovers, Quails, 
Rails, and Snipe. 

Sclater gives the following as the birds commonly eaten or brought to 
market:—Calandretla brachydactyta,the baghaira Ortolan; Charadrius fulous, 
the Golden Plover; Chautlelasmus streperus, the Gadwall; Ciconia teuco- 
cephala, the manikjor or Beefsteak Bird ; Columba intermedia; the kabutar 
or Black Rock Pigeon; Coturnix communis, the Batter or Gray Quail ; 
Crocopus phenicopterus, the hurrial or Green Pigeon; Dafila acuta, the 
Pintail; Eupodotis edwardsii, the tokdar sohan or Bustard ; Francolinus pictus, 
the Painted Partridge; Francolinus vulgaris, kalatitur or Black Partridge ; 
Fuligula nyroca, the White-eye ; Fuliguta rujina, the Red-crested Pochard 
Gallinago gallinaria, the Common Snipe; Gallinago strenura, the Pin-tailed 
Snipe; Galloperdix spadiceus, the Red Spur-fowl; Gallus ferrugineus, the 

jungli-murgi or Jungle Fowl] ; Gattus sonnerati, the Gray-fowl ; Grus antigone, 
the sarus or sarus-Crane; HMoubara Macqueeni, the Houbara Bustard ; 
Hydrophasianus chirugus, the Pheasant-tailed Jacana; Nettapus coroman- 
delianus, the Cotton-teal ; Ortygornis gularis, the bantitar or Kyal Partridge ; 
Pavo cristatus, mor or Peacock (Taleef Shereef, l.c. 158); Pterocles exustus, 
kuhar or Sandgrouse ; Querqueduta cireia, the Blue-winged or Garganey Teal ; 
Sypheotis bengalensis, the charas or Florican; Totanus calidris, the Red 
shanks or Snippet; and Totanus glareola, the Spotted Sandpiper or Snippet. 
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lies, the above enumeration is 
ve of the traffic throughout For iculars consult the 

sections given below concerning the Edible Birds. 

olans.—The true Ortolan (Emberiza hortulana) occurs only 
y in India, but the substitutes for it are the bargel—Social 

: toed Lark (Calandrella brachydactyla), the duri Ash-coloured 
sh-lark (Pyrrhulauda grisea) and other allied species abundantly 
with on the plains of India. Buchanan-Hamilton (Hist, Ant. and 
“Beng. (ed. Montgomery Martin), 1807-13, i., 226; ii., 148, 506; iii., 

te 36) makes frequent mention of the ortolan. 
i d) Pheasants, Partridges, Jungle-fowl, etc.—The Galline : Taleef 

‘Shere ef (Playfair, transl.), 1833, 145; Blanford, /.c. iv., 64-146; Hume 
shall, Game-Birds, 183 et seqg.; Journ. Bomb. Nat. Hist. Soc., 

ei, 228; xii., 573-7; xiii. 521; Ball, Jungle Life Ind.; 538; Sander- 
son, Thirteen Years Among Wild Beasts, 147; Forsyth, Highlands Cent. 
Tnd., 130-1; Finn, Ind. Pheasants, etc., in Ind. For., 1902, xxviii., 
2 8, 277, etc.; 1903, xxix., 116, 205, etc., etc. (long and valuable articles). 

uding the poultry from present consideration, there are something like 
ies of wild pheasants, partridges, etc., which are systematically shot and 
The majority inhabit the hills, and are, therefore, but rarely seen in 

of the larger towns. of the plains. In Simla, for example, there is 
supply of the chir, kdlij, and mondl pheasants; of partridges the 

indal, and last but by no means least, the chakor. The horned 
t—jewar or argus—as it is sometimes called, is also occasionally seen. 

1ese and many others are included by the Sanskrit authors under the category 
of vishkira or birds which scatter their food. The Ain-i-Akbari (Gladwin, transl., 

i, 267; ii., 136; also Blochmann, transl., i., 63) mentions several forms and alludes 
to the practice of catching them by means of call-birds, a method pursued to 
the present day. One or two are favourite cage birds, especially the quail, and 
are reared for the purpose of fighting (Ainslie, Mat. Ind., 1826, i., 288). Others 

much prized on account of their plumage (e.g. mondl and argus). No informa- 
exists as to the extent of the traffic in these birds, but it may be affirmed 

+ 

that the huge annual slaughter has for many years called urgently for the pro- 
tective game-laws which have only just come into operation. [The following 

:—Pangas: Settl. Repts. Hazara, 1868; Bannu, 1879; Ludhiana, 
os te blications, assorted provincially, will be found to contain useful local par- 

_ 1878-84. Game-birds, pheasants, etc., are frequently mentioned in the Memoirs 
of Baber, written about 1519, and the lujeh, to which he makes special reference 
pe appears to be the mondl. Crenrrat Inp1A: Forsyth, lc. 1889, 54-7. 

: Lawrence, l.c. 118. Unrrep Provinces: Gaz., iv., 243. Bom- 
BAY: Gazetteers Kaira, Panch Mahals, Ahmedabad, Ratnagiri, Thana, Kanara, 

_ Belgaum, Dharwar, Satara. Mysore: Rice, Gaz., i., 155.) 

___ (¢) Pigeons and Doves; Blyth, Ann. and Mag. Nat. Hist., 1847, 
_xix:, 104; Darwin, Animals and Pl. under Domes., 1868, i., 131-224 ; 
Rice, Squab Raising, in Farmer’s Bull., U.S. Dept. Agri., 1903, No. 177 ; 
 Blanford, I.c. iv., 1-52. 
_ this subject very fully. There are some 40 wild species known and 

It does not seem necessary to deal with 

valued, and in domestication practically all the breeds met with in Europe 
are to be found in India, and a few seem even to have originated in that 

ms are closely connected with certain traditions of the Muhammadan 
faith, the birds are often protected in certain localities, such as at Mecca. 
eae been reared for pleasure from the earliest times of the Moslem nobility 
of ia. Baber (Memoirs, 7) tells the story of the death of Omer-Sheik 

_ Mirza in 1494, through having been precipitated from his pigeon-house. In 
‘the Ain-i-Akbari (1590) full details are given of the methods adopted for rearing 

and ‘pigeons. Tumblers, carriers, pouters, etc., are mentioned, but it training 
‘seems doubtful if the lwekeh or lugqiin of the Ain, identified by Blyth as having 
been the fantail, was so or not, though that name is commonly given to them 
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at the presént day. The kokah pigeon, the voice of which sounds like the call 
to prayer, and the baghah, which utters a peculiar sound in the early morning, 
as also the yahu-yahu, may have been trumpeters and laughers. The lotan was 
doubtless a ground tumbler. One. of the special and much-prized. features of 
Indian pigeons is the remarkable way they return to the dovecote on a certain 
signal being given. ; 

In some Hindu towns, such as Jaipur in Rajputana, pigeons exist in a semi- 
wild condition. A race of the blue rock has simply been allowed to breed un- 
disturbed for countless ages. This bird seems to differ from the English stock 
in having the lower part of the back ashy, instead of pure white, hence its separa- 
tion as Columba intermedia. Baber speaks of the Indian aed Sve as 
being smaller and more slender than the Central Asiatic bird, and as ing a 
sharper cry. 

Pigeons are much valued by many classes of people as Foon, and the traffic 
in them all over India must be exceedingly great. They are usually brought to 
market alive, and fed from day to day by the traders. In Caleutta they are 
stored in large flat baskets, the owner feeding them by squirting from his own 
mouth into the gullets of the birds, one by one, a small quantity of grain and 
water. [C/. Settl. Rept. Jhelum, 1883, 20; E, H. A., in Times of India, May 1899.] 

({) Poultry and Eggs.—This may be accepted as embracing the 
Domestic or Common Fowl, the Guinea-fowl, the Turkey, Ducks, se, 
Pigeons, etc. Since some of these birds are discussed in this article under 
their respective names, the present remarks may be restricted to the Fowt. 
It is fairly generally accepted that all the Domestic Fowls of the world 
have been derived from Gallus ferrugineus, a bird met with in its 
wild condition throughout the lower Himalaya from Kashmir to Assam, 
and from the mountains of Burma to the Malay Peninsula, Sumatra, 
Siam and Cochin-China. It would seem probable that it was first domesti- 
cated in the Malay and introduced into India in that condition. . It is 
mentioned in the Institutes of Manu, and appears to have reached Europe 
about 600 B.c. The wild bird, it has been observed, when reared in 
captivity or when crossed with the domestic fowl, is more fertile when 
procured from the east than from the west of the Bay of Bengal. A 
few special breeds may have originated in India, such as the Chittagong 
and the Sooty Fowl. Examples of the Frizzled Fowl (a bird with the 
feathers curled backwards) and of Jumpers are not uncommon, the 

latter more especially in Burma. ' 
Considering the importance of the subject, remarkably little of a trustworthy 

nature has been published regarding the Indian domestic fowls. Ibn Batuta, 
Marco Polo, Varthéma, Linschoten, Dampier and many other early travellers 
make special reference to the quality, size, and abundance of Indian fowls. 
Hove (Yours in Gujarat, etc., 1787, 80) says: ‘‘In this country fowls are 
prodigiously large, and are called by the Europeans Colomb fowls. They breed 
them now about Surat in abundance. . . . Some of them are so large that they 
are often mistaken by strangers for turkeys.” It is difficult to conceive why the 
early travellers in India so uniformly speak of the fowls seen by them as “ large.” 
The ordinary fowl of India to-day is a very small and very inferior representative 
of the fowl of Europe. : 

Mention has been made of Chittagong fowls, and it may be added that it 
is customary to read of them as a peculiar and valuable race, characteristic of 
Eastern Bengal. In the Bengal Administration Report (1901-2), for example, 
the observation occurs that ‘the best poultry comes from Chittagong and the 
hill tracts, and are short-legged, large-bodied birds, much resembling English 
fowls.” The “ jumper ”’ of Burma is an exceptionally short-legged bird, derived 
doubtless direct from the Chittagong breed. Further to the east, the Cochin- 
China breed would appear to have originated. Game-cocks have from time 
immemorial been specially reared in many districts of India, and in some 
localities cock-fighting has, from the most ancient times, been a favourite 
pastime. Sonnerat (Voy. aux Ind. Or., 1782, v., 113) says he thinks the birds 
specially reared for cock-fighting are derived from the indigenous wild species, 
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thus is led to believe that the domestic fowls of the world may have come 
a Ind: The special association of Chittagong, however, with the game- 
eocks of India has little more to justify it than the early association of the turkey 
with Calicut. Montgomery Martin, compiling from Buchanan-Hamilton, speaks 
‘of the people of Assam as keeping game-cocks (H. Ind., iii., 671). Lawrence 
‘tells us that in Kashmir capons are specially reared for the table, but in India 

whole little or no attention appears to be given to special methods of breed- 
ding, ete., of fowls for the table as distinct from those reared for the 
of eggs. Bernier (Travels, 1656-68 (Constable, Or. Misc.), 1891, i., 

butes this to “the people being tender-hearted toward animals of 
eription, men only excepted.’’ “The markets are amply supplied 

tolerably good and cheap. Among others there is a ie: hen, 
te and tender, which I call Ethiopian, the skin being quite black.” 

mspired possibly by Marco Polo, Linschoten (who was by no means as 
wocurate an observer as Bernier) affirms that the flesh of the so-called Ethiopian 

Iso the bones are black. [C/. also Thevenot, Travels in Levant, Indostan, etc., 
7, iii., 51.] Tegetmeier (Poultry Book, 265-8) gives full particulars of these 

o-called “ Nigger-fowls ” (the Sooty Fowls of some writers), and it need only 
be added that they are by no means common in India. John Leo (Africanus) 
(Geog. Hist. Africa (Pory, transl.), 1600, 314) describes the incubators in use in 
Egypt during the 16th century. 
bs, Ar the more populous: parts of India (Bengal especially) fowls, like many 
othe articles of food, have risen in price considerably within the past 20 to 30 

years. At the beginning of that period four large or eight small fowls could 
have been purchased for one rupee, while at present they cost 4 to 12 annas 
Fr even one rupee each. [C/. Scott, Dom. Poult. known to the Jews, Mem. Wern. 
Soc. 1830, vi., 391-401; Wilson, Orig. Dom. Poult., 402-16; Low, Hist. 
‘Te asserim, Journ. Roy. As. Soc., ii., 272; Anderson, Mandalay to Momien, 

; Hoey, Monog. Trade and Manuf. N. Ind., 152; Voelcker, Improv. Ind. 
Ag i., 405; Lawrence, Valley of Kashmir, 365-6; Collett, A.B.C. Guide to 
Rearing Poultry, Ind.; Isa Tweed, Poult. Keeping in Ind.; My Poult., by 
“The Indian Henwife ’’ ; Mackenzie, Popular Poult. Keeping ; Wright, The Book of 
Poult. ; Numerous writers in Indian public press such as in Bomb. Gazette, Aug. 
(1895; Madras Mail, Feb. 1896 (report on the Dudar Poult. Farm); Ind. Agrist., 
Feb. 1898 ; McCue and Bradshaw, Poult., in Agri. Gaz. N.-S. Wales, 1898, ix., 894-7, 
1161-80; Planters’ Gaz., Oct. and Nov. 1899; Pioneer, article by “ Camellia,” 

Feb. 1900; Ind. Agrist., May 1900 (a report on Poult. Rearing in Beng. at the 
3 odel Farm of Pakur); Poult. in. West Ind., in Imp. Dept. Agri., Pamphl. 

Yo. 23, ete., etc. ] } 

_ TRADE IN EGGS.—Mention has already been made of the production of Ducks’ 
@ggsin Madras Presidency for the Burmese market. Though all large towns have 
regular — of eggs, nothing can be learned as to the sources on which they 
depend t would thus seem as if every great centre produced its own fowls and 
eggs, within its immediate neighbourhood. In the official publication Prices and 
Wages in India, certain particulars are furnished régarding eggs in the Western 
Presidency. A risein price has on the whole taken place, but in Bombay town 
this is not material, as eggs sell at 4 to 5 annas a dozen. Taking the years 1871- 
‘7 as being 100, they sold in 1901 at 107, in 1902 at 100, and in 1903 at 103 ; 
in Sind at 127; and in Central India and Rajputana at 118, The traffic in Egg 

lbumen is important. An article in The Indian Agriculturist (Feb. 1898) re- 
iews an account that a SHS in a Burma paper of the Chin-hiang China 

trade in that substance. cks abound in the neighbourhood, flocks of 4,000 
to 5,000 being not uncommon. The eggs are broken and the white separated 
from the yolk. The white or albumen is used in dyeing, being largely exported 
for that purpose to Europe, and the yolk, used in the dressing of certain leather, 

2 _ much demand in Europe. The Diplomatic and Consular Report (1901, 
_ No. 2601, 10) gives the returns of the Chinese traffic in egg-yolk. It rose from 
13,788 to 22,533 cwt. 
_ [O}/. Ainslie, Mat. Ind., 1826, 117, 288; O’Shaughnessy, Beng. Disp., 686-7 ; 

_ Royle, Prod. Isinglass, 5; Honigherger, Thirty-five Years in East, ii., 320; Waring, 
"harm. Ind., 281 ; Simmonds, Waste Prod., 1876, 118; Hoey, Monog. Trade and 

_ Man 7. N. Ind., 1880, 152; Hendley, Med. Top. Jeypore, 1895, 67; Lawrence, Valley 
fj Kashmir, 1895, 366; Ind. Agrist., Feb. 1, 1898; Journ. Board of Trade, Sept. 
899, vi., 149-56; Dec., 362; many newspaper articles on preservation of eggs, 

on the testing their freshness, etc., have appeared in the Indian press, mostly 
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reprinted from European, American and Australian publications. No writer 
has, so far as I can discover, given particulars of the Indian markets or of Indian 
experience. ] ako 

(g) Quail, Snipe, Plovers, Florican, etc.—When speaking of the plains 
of India the quail and snipe are by far the most important of the game. birds. 
The former are often captured in great quantities and sent alive all over 
India, and the latter are both trapped and shot. As a protective measure, 
it may be added that some of the railways refuse to carry live snipe, since 
the birds do not eat after being captured, and are often handled most cruelly ; 
for example, to prevent them fighting or escaping, they are blinded or otherwise 
disfigured. It is to be hoped, therefore, that very shortly, under the new Act, 
measures may be enforced even more stringent than the humane action of the 
railway companies. The florican is valued as much for its rarity as for the 
delicacy of its flesh. [C/. Ainslie, l.c. i, 392; Hunter, Imp. Gaz. Ind., vi., 
1886; John Burke in Field (reprinted in Times of Ind.), Nov. 28, 1899; 
Snipe-Shooting in Ind., Englishman, Feb. 10, 1902; E. H. A. in Times of Ind., 
July and Aug. 1899.] e 

4. Birds: Edible Nests (Collocalia francica and C. fuciphaga)s 
Blanford, Fa. Br. Ind., iii., 175-9; Jacobus Bontius, 1629, in Piso, 
Ind. Utri. re Nat. et Med., 1658, 66; Forrest, Voy. New Guinea, 1780, 28; 
Milburn, Or. Comm., 1813, ii., 306 ; Crawfurd, Journ. to Ava, 1834, ii., 178 ; 
Royle, Prod. Isinglass, 1842, 53; Griggs, Man. Nilgiri Dist., 159 ; 
Carpenter, Rec. Geol. Surv. Ind., 1888, xxi., pt. i.; Hickson, Nat. N. 
Celebes, 1889, 49-50; Portman, Journ. Photo. Soc. Ind., 1892 ; H. Waring- 
ton Smyth, The Wide World Mag., 1898, 288-93; Foreman, Philippine 
Islands, 1899, 366. Edible nests are known in Hindustani as ababil-ka- 
ghoslah, in Nicobar as hikai, and in Burma as gnathiet. 

A fairly detailed account of this curiously interesting edible product will 
be found in the Dictionary. That article was compiled very largely from 4. 
report by Mr. Portman regarding the Andaman, and one by Mr. de Roepstorft 
on the Nicobar supplies. Blanford tells us that ©. franeiea, the Little 
Grey-rumped Swift, affords the purest quality of edible nests. It is met with 
on the coasts of Tenasserim and Arakan, as also on the rocks in the Andaman 
and Nicobar Islands. The breeding season is in March. The nests produced 
by ©. fuciphaga (= C. nidifica) are found in Ceylon, the Malabar Coast, 
the Nilgiri and Anaimalai hills, ete. 
The former bird gives nests quite free from grass, moss or feathers, the latter 
is much adulterated with the substances named, which are simply cemented 
together by the inspissated saliva. Jacobus Bontius was perhaps the first 
European writer who described the edible swallow’s nest. He gives an excellent 
picture, and says the nests are sold in great quantity throughout India. He 
regarded them as made from the foam of the sea. Mandelslo (Travels Ind., 
1639, 134), speaking of the Malay, says that the swallows’ nests were found 
“on rocks by the seaside, and are of such esteem in China that they sell them 
for 3 or 4 crowns the lb.” It is probable that Volkamer (Nurnb. Hesper., 1714, 
ii., 236) is also alluding to this substance when he speaks of the chickens that 
spin fibre out of their mouths. Milburn says edible nests are found in caves on 
the sea-coast of Sumatra, Java and many of the Eastern Islands. “ The cleanest 
and best are almost as white as writing paper and as transparent as isinglass.” 
“They should be perfectly dry; if so crisp as to break, it is the better.” 

The merchants who trade in this substance are Chinamen resident in Rangoon. 
The nests are assorted into three classes and then exported to China. The finest 
qualities go to Pekin. The Japanese do not use these nests, but they are said 
to fabricate an artificial nest from seaweed which is sent to China. The trade 
seems to be declining, as shown by the steady diminution of the sum paid in 
Burma for the right to work the supplies (see Manures, p. 769; Isinglass, p. 695). 

5. Birds: Industrial.—The materials that fall under this position 
are briefly—Bird-skins, Feathers, Guano and Quills. 
taken collectively and the third will be found under Manures (see p. 769). 

(a) Bird-skins and Feathers.—It is customary to discuss feathers 
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SKINS AND FEATHERS 

:—Common Fearuers used for upholstery ; Down used for Quilts ; 
‘AMENTAL Fraraers and Quitrs. In India the feathers of the 

- damest fowl are almost universally destroyed through the. habit 
ee them after immersion in hot water. Were an effort 

to remedy this defect, India might supply a large quantity of 
y feathers. The same remark is applicable to the supply of 

r easiantal feathers are usually referred to three classes :— 
) those like the ostrich plumes whose barbules are long and loose, giving 
‘ uty of form ; (6) those in which the plumes are decomposed, as in the 

fesein 

Sina 
ts ; and (c) ‘those that manifest great beauty and brilliancy of colour 

see w under Plumage). Balfour (Cyclop. of India) appears to be the 
writer who has so far afforded particulars of the feather industry— 

fortunately an industry of historic but not of great future intrinsic value. 
H ‘ells us that “the Madras dealers in birds’ feathers used to carry on 
their trade on an extensive scale. One dealer had nearly 100 sets of 
hun ters, each composed of four or five shikaris and one cook ; most of 

these people are korawas (basket-makers) who live in and about Madras. 
Ea ‘ch a set has its head man, who is responsible for the others. The sets 
F sent out once a year, each receiving from Rs. 20 to Rs. 100 together 

vith a number of nets, a knife, etc. They traverse all India, collecting 
e feathers of kingfishers, etc.” “They bring back from 1,000 to 6,000 

skins which are exported to Europe, Burma, Penang, Singapore ‘and 
Malacca.” The blue jay feathers are much in demand in China. 
es (6) Ostrich.—Some few years ago an effort was made to establish ostrich 

in India (near Agra) but with little or no success. Mention has 
Tece ently been made of Mysore as a favourable locality, a suggestion in- 

by the great success of the Australian farms. [C/. Madras Weekly 
Mail Aug. 1899; Pioneer, Sept. 1903: for Food to be given to Ostriches, 

- see Agave, p. 35.] 
_(¢) Plumage-Birds.—The following, it may be added, are the chief birds 

 iitled in India on account of their plumage, the particulars given being 
abstracted very largely from Blanford. A certain amount of grouping 
has been attempted in order to save space; thus all the paroquets are 
" ought together, all the bustards together, etc., etc., the assortment 

eing otherwise alphabetical according to the scientific names of the birds 
r groups of birds :— 

Ardea cinerea (Fa. Br. Ind. (Birds), iv. 382. et seq), the Common or 
Blue Heron, the nari, anjan, sain, etc.; Ardeola grayi, the Pond Heron or 
r. khonch-bogla, kokku, ete. A common and familiar bird of rice-fields and 
™ village tanks—often called the _Paddy-bird ; also Bubulews coromandus, the 
Cattle Egret or surkhia-bagla, gai bogla, huni koku, etc. This egret is a constant 
attendant on cattle and feeds on the insects that are attracted to them. 

_ Selater groups these three herons together as birds that produce feathers which 
are sold in large quantities, but which do not fetch such high prices as the egrets 

mp varia (/.c. iii, 119), the Indian Pied Kingfisher, the koryala- 
f _kilkila or karikata; Haleyon smyrnensis (l.c. iii., 132), the White-breasted 

i er or kilkila, khandu, machranga, etc.; Pelargopsis gurial (l.c. 
; iii, 129), the Brown-headed Kingfisher, gurial, badami, ete. These and several 
other ers, such as Aleedo ispida, chota kilkila, A. grandis, the 
_ Great Indian Kingfisher, and Ceyx tridaetyta, the Three-toed Purple King- 
| eer. are all extensively slaughtered for their skins. Hunter (Stat. Acc. Beng.) 
makes special mention of the traffic in the skins of kingfishers from Tippera 

~ and Chi PeePNeGDS to Burma and China. Mr. C. M. Inglis says that in Darbhanga 
_ there is a village of 16 houses, all concerned in the bird-skin trade, One man 
_ told him that on an average he snared at least 100 kingfishers during the season, 
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the skins fetching Rs. 15 to Rs. 20. This for the entire village would make a 
destruction of thousands a year. Decoys are used, namely, live birds with their 
eyes sewn up. 

Coracias indica (/.c. iii, 103), the Indian Roller, the Blue Jay of 
Europeans or nilkant, sabzak, tas, pala pitta, kattu kadei. As already men- 
tioned, this is perhaps the most extensively killed for its beautiful plumage of 
all the Indian birds, and as it is helpful to the cultivators, its destruction is to 
be greatly deplored. 

Eupodotis edwardsii (l.c. iv., 192 et seqg.), the Great Indian Bustard, 
the sohun, hukna, hum, tokdar, tugdar, bat-meka, kanal-myle, etc. Met with 
throughout India except in Bihar, Chota Nagpur, Orissa, Bengal. It is usually 
found singly or in twos or threes, and keeps chiefly to the open dry country, especi- 
ally wastes covered with low grass and scattered cultivation. It feeds on insects, 
especially grasshoppers, small reptiles, fruit, grain, shoots of grass, ete. In 
the Ain-i-Akbart mention is made of the okar feathers of Kashmir, Baden- 
Powell gives the name onkar to the feathers used in making kalgi, the plumes 
of the khod or helmet. These were probably the black feathers of a Bustard, or 
of the Snake-bird (see below). Moubara Macqueeni, the Houbara bustard or 
hobdra, tilur, talur, etc. A cold-weather visitor to North-Western India, Panjab, 
Sind, Rajputana, Kach and Northern Gujarat. Otis tetrax, the Little Bustard 
or chota tilur, met with in the Panj4b. Lastly, Sypheotis aurita, the Lesser 
Florican or likh, chota charat, charas, barsdti, ker mor, tan-mor, chini-mor, niala 
nimili, ete. Also S. bengalensis, the Bengal Florican. These birds are found at 
times throughout India from the Himalaya to Cape Comorin, but the former 
chiefly inhabits the Peninsula south of the Godavari in winter, and breeds in the 
Deccan, Western and Central Provinces, Central India, Rajputana, ete. The 
latter occurs in the country from the foot of the Himalaya and the Ganges to 
the plains of Assam. Blanford observes of the former that the numbers are 
being greatly reduced by the unsportsmanlike practice of shooting during the 
breeding season. And of the latter he remarks that it is one of the most delicious 
of game birds. 

ee et eee re 

But it may be said that most of the above-mentioned birds are or rather ~~ 
have been killed on account of their plumage as well as for their flesh. Bustard 
feathers constantly appear in the Madras trade reports. 

Gallus ferrugineus (/.c. iv., 75), the Red Jungle-fowl or jangai-murgh 
(male), jangli-murghi (female) ; common throughout the Lower Himalaya from 
Assam to ir. Also G. sonnerati, the Grey Jungle-fowl or komri, koli, 
etc., of South, West and Central India. 

The wild fowls, though killed mainly for food,. afford skins that are as a 
rule preserved and sold. The wild fowl of South India is specially valued for 
making artificial fishing-flies; its golden or ferruginous spotted feathers are 
unsurpassed for certain purposes, and fetch higher prices than do most other 
feathers met with in the market. 

Herodias alba (/.c. iv., 385), the Large Egret, mallang-bagla, tar-bagla, 
bara-bagla, pedda-tella-konga, mala-konga, vella-koku, etc. Found throughout 
India and Burma ; often seen solitary but in association with either of the next 
two species. In North India and Burma it breeds in July and August, 
and in the Karnétak in December to February. Also M. garzetta—the 
Little Egret or kilchia, nella-nucha-konga. Common throughout India and 
Burma. Lastly HM. intermedia, the Smaller Egret, patokha bagla, patangkha, 
ete. Met with throughout India and Northern Burma. The breeding season 
is the same as that of the large egret. These pure white, slim herons 
develop temporarily during the breeding season a dorsal train of feathers, which 
elongates and becomes ‘‘ decomposed,” as it is expressed, that is to say, the 
barbs are separate and distant from each other, thus forming the ornamental 
plume or aigrette for which these birds are much sought after and ruthlessly 
destroyed. 

The present trade in Egret and Bustard feathers seems to be chiefly in the 
hands of Madras traders. Some time ago Commercolly in Bengal was famed 
for its egret feathers, and these were used for head-dresses, tippets, boas and 
muffs. Although this trade still exists in Darbhanga, Purneah and Maldah, 
the birds are becoming very scarce. It would seem that at the present day the 
chief Indian supply is from Madras. 

Leptoptilus dubius (J.c. iv., 373), the Adjutant, or hargild, garur, chaniari 
dhauk,.dusta, pinigala-konga, don-zat, pir-e-dang, etc. A useful scavenger that 
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used ly to frequent Calcutta and is still met with at the Salt Lakes and 
thas been found in immense herds in Burma. The down of the young ad- 
_jutant bird is (or rather was formerly) made into ladies’ boas and victorines. 

; tail coverts are collected and sold in considerable quantity. They 
are known in trade as Marabout or Commercolly feathers, and seem to be pro- 
cured at t mainly from Tirchoor and Malabar, though formerly the traffic 
‘was chiefly from Commercolly and Nadiya to Calcutta. It is described by 
ABlian (A.D. 250); Baber (Memoirs, 1519-25, 321) and Ball (Jungle Life, 82) both 
refer to the snake-stone said to be found in the head of this bird. 
_ Lophophorus refulgens (/.c. iv., 96), the mondl, nil, lont (male), karari, 
ham (female), nil-mor, nilgur, datiya, etc. An extremely beautiful and large 
pheasant found throughout the Himalaya, from Chitral and Kashmir to 
Bhutan, at altitudes of from 9,000 to 15,000 feet, except in the winter, 

it may be found at 5,000 feet. Skins of the cock birds are extensively 
a in all over India, and a fairly large number are annually exported, 
Sage a received at Calcutta coming mainly from Bhutan and Nepal. 

us that he has seen as many as 1,000 skins offered for sale at 
one time. 

Palwornis cyanocephalus (l.c. iii, 251-9), the Western Blossom-headed 
Pa t, the tuia-tota, faraida, kir, etc. A fairly plentiful bird in the 

of the lower Himalaya and Peninsula of India. P. fasciatus, the Red- 
4 Paroquet, the madna, kdjla, gour-tota, etc. Himalaya up to 5,000 feet 

c from Kumaon to Assam, Manipur, Burma, Cambodia, Cochin-China,. etc. 
i inhabitant of well-wooded tracts, but visitant of the intervening fields. 

. nepalensis, the Large Indian Paroquet or chandana, a bird met with 
nag in Northern and Central India, the lower Himalaya, the Northern 

gra and Mount Abu to Bengal. P. resa, the Eastern Blossom- 
headed Paroquet, the kyay-ta-ma of Burma. Lastly, P. terquatus, the 
Rose-ringed Paroquet or tota, lybur tota, tiya tota, ragu, chilluka, killi, kyay- 

ete. This is by far the most plentiful paroquet of India, and abounds 
near towns and houses and prefers open cultivated lands to forest tracts. It 

_,. often does much damage to field and garden crops. It is very frequently kept 
_ &8 a pet, and is a very docile and loquacious bird. Baber (Memoirs, 319) gives 
_ along account of the various birds of this kind that were taught to speak by the 

people of India in his day (early in the 16th century). 
> ost of the above species of paroquets are extensively killed on account 
_ of their skins, but since they are very, abundant and often very destructive, 
_ little regret need be expressed at their being annually killed off to a certain 

extent. Paroquet skins are largely exported from Hill Tippera. 
- Pavo cristatus (/.c. iv., 68), the Common Peafowl, the mor, mahr, manja 

(male), manir (female), myl, nimili, nowl, etc.  Plentiful throughout all the 
drier tracts of India. It ascends the Himalaya to 2,000 feet. im altitude. 
Abounds in Gujarat (a fact specially mentioned by Thevenot in 1687), Kach, 
and Rajputana, and being protected, since regarded by certain Hindus as sacred, 
it frequently does much damage to the fields. The males moult their 

| trains after the breeding season, about September, and the feathers are 
_ collected by the villagers and sold, but in many parts of the country large 

numbers are killed, and their feathers and complete tails sold to the dealers. 
In Indian Art at Delhi (1903, 198-9) particulars will be found of the artistic 

use of peacock feathers. They are largely employed in ornamental work, 
such as the manufacture of fans, morchals, chauris, braids, etc. Some few 

_ years ago a large trade was done in peacock-feather braids, which were used in 
_ trimming dresses and for other such purposes. The chief centres of manu- 
facture are Agra, Aurangabad, Benares, Jhansi, Mysore, Nepal and Savantvadi. 
Peacock feathers seem to be exported mainly from Bombay. [C/. Baber, 

_ te. 318; Ainslie, Mat. Ind., 1826, i., 290.] 
¥ melanogaster (/.c. iv., 344), the Indian Darter or Snake-bird, the 
_ banwa, pan dubbi, goyar, etc. This bird exists throughout India and Burma, 
__ wherever fairly extensive lakes, marches, etc., of fresh water or large rivers with 
__ slow currents occur, According to Jerdon the lengthened scapular feathers are 
_ looked on as a badge of royalty by the Khasias, and were once the badge of 
_ One of the Bengal regiments of Irregular Cavalry. The birds are killed on 

account of these feathers, which formerly were fairly extensively exported. 
' Tragopan melanocephalus (/.c. iv., 100), the Western or Simla Horned 

Pheasant, jewar, jaghi, sing-monal, jigurana (male), bodal (female), falgur, etc. 

141 

Monals. 

Paroquets. 

Speaking Birds. 

Peafowl. 

Moulting Season.. 

Peacock 
Feathers. 

Braids. 

Snake-birds. 

The Argus 
Pheasants. 



BIXA 
ORELLANA 

Arnotto 

Hoopoe. 

Trade, 

Legislation. 

D.E.P., 
Wass: Tbs. 15 
387. 

D.E.P., 
i., 454-7. 

Arnotto 
Dye. 

Introduction 
into India. 

Two Forms. 

THE ECONOMIC BIRDS OF INDIA 

North-West Himalaya from Garhwal to Hazara. JT. satyra, the Crimson 
Horned Pheasant, the lungi, omo, bap, tar-rhyak, etc. Eastern Himalaya 
from Garhwal to Bhutan. These two pheasants are sometimes called the 
Argus by European sportsmen, and their skins are generally sold under that 
name—the true Argus occurs in the Malay Peninsula. 

Upupa epops (/.c. iii., 159), the European Hoopoe and JW. indiea, the 
Indian Hoopoe or hudhud, sutar, kondeh pitta, chaval kuruvi, toun-bee-sote, ete. 
The former is met with in the Himalaya and on the plains of Northern and 
Central India, and the latter throughout India and Burma, except Sind and 
the Western Panjab. Both birds are extensively slaughtered on account of 
their plumage. [C/. E. H. A. in Times of India, Sept. 29, 1899.] ; 

Trade in Birds, Skins, etc. 

(d) Feathers.—The above are the chief birds killed for their brilliant 
feathers, but all birds with bright-coloured plumage may be and _ ocea- 
sionally are killed for that purpose, such as the honey-suckers, bitterns, 
jays, water-hens, bee-eaters, orioles, shrikes, bulbuls, grebes and horn- 
bills. The trade in these and such-like is a very ancient one. Varthéma 
(Travels, 1510 (ed. Hakl. Soc.), 200), speaking of Tenasserim, alludes to 
the sword-hilts made of the helmet-hornbill. The modern trade in feathers 
of all kinds fluctuates greatly. In 1880-1 the exports were valued at 
Rs, 2,69,447; in 1884-5 at Rs. 6,33,017; in 1887-8 at Rs. 5,70,495; 
in 1895-6 at Rs. 5,55,185, since which date it appears to have declined 
materially ; in 1900-1 it stood at Rs. 1,35,440; in 1901-2 at Rs.1,79,618 ; 

in 1902-3 at Rs. 88,691; in 1903-4 at Rs. 5,093; in 1904-5 at Rs. 880; 
in 1905-6 at Rs. 4,416; in 1906-7 at Rs. 1,437. In former years the 
major portion of these exports went usually to the United Kingdom, 
which took in 1895-6, Rs. 4,18,006; in 1902-3, Rs. 60,000; and in 
1906-7, nil. More recently to’ China (Hongkong), which took in 1895-6, 
Rs, 58,562; in 1902-3, Rs. 23,387; and in 1906-7, Rs. 1,350. Practically 
the balance on these valuations of the total for the years in question goes 
to the Straits. The imports of feathers are unimportant. As a natural 
consequence of recent legislation the portions of this traffic concerned in 
the foreign supply will be discontinued. 

(e) Quills.—The traffic in bird-quills is unimportant. Peacock 
quills are used in embroidering leather, as for example in the small boxes 
made at Bilaspur and Anandpur in the Panjab, etc. Porcupine quills are to 
a small extent employed in South India, mainly in veneering fancy boxes. 

BIXA ORELLANA, Linn. ; Fl. Br. Ind., i., 190; Pomet, Hist 
Drugs. (Engl. ed.), 1712, 224; Gamble, Man. Ind. Timbs., 38; Cooke, Fi. 
Pres. Bomb.; i., 53; Duthie, Fl. Upper Gang. Plain, i., 58; Burkill, Agri. 
Ledg., 1904, No, 12; Bixinem. The Annatto or Arnotto, rowcou, 
urucu (Brazil), latkan, koug kuombi, jarat, kisri, jafra, kuragté-mangjal, 
rangamali, thi-din. 

A shrub originally a native of America and now largely cultivated in India 
for the dye afforded by its seeds.. It is very common in S. India, and believed 
to be there almost completely naturalised. Hove speaks of its cultivation in 
Bombay in 1787, and Buchanan-Hamilton (Stat. Acc., Dinaj., 1833, 155) mentions 
that “the Bixa, an American plant, is now rapidly spreading over Bengal.” 
Occasionally planted for ornament, especially in Ceylon; the least touch of 

* frost is fatal, but it will grow almost anywhere within the tropics where the 
rainfall is 50-60 inches. The plants make a good hedge or wind-break. 

There are two forms, one having white flowers and greenish capsules, 
the other pink flowers and red capsules. The pink-flowered form is viewed as 
most desirable though it is not always the most easily grown, although one or 
other exists throughout tropical India. Fuller particulars of the distribution 
and cultivation will be found in Mr. Burkill’s Review of Existing Knowledge 
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China-grass 
ves an admirable drawing showing the plant and a roucou factory. 

; surrounding the seeds gives a beautiful flesh-coloured Dye Dye. 
used for silks. In combination with the red powder of Maltlotus 

nsis, a bright orange-red colour is obtained. The dye is exported 
from the West Indies to be used in colouring cheese, chocolate, etc. Cheese- 

y be extracted from the seeds direct, or the pulpy matter may be luring. 
d by boiling and made into cakes—the usual commercial form in 
The cakes are wrapped in the leaves of the banana and known as 

f atto. The West Indians are said to rub the pulp off in their hands, and 
by adding lemon-juice and gum make crimson paint for their bodies. The 

jordant cong ba with arnotto is usually crude pearl-ash: the alkali facilitates 
solution but affects the colour. The dye is fleeting and is chiefly used for silk, 
but to some extent also for cotton-cloths, e.g. in Cachar. The Ménipuris are said 

to avail themselves of the fruits of Gareinia peduneutata to deepen the colour 
the silk after dyeing with arnotto and also to fix it. The latter suggestion 

need ion, since the dye is not as a rule considered fast. The bark yields 
od Fisre used for cordage in the West Indies. In MeEpicrve the seeds are Fibre. 

ied as astringent and febrifuge. The friction of two pieces of the wood is re- Medicine. 
‘ted to produce fire very easily, and for this purpose is used by the West Indians. 

_ The best Cayenne (‘‘ cake”’) arnotto fetches in France about 200 francs Prices of 
r 100 kilos, and in Germany about 80 marks per 100 kilos. Its use has Dye-cake. 

been ousted from India to a great extent by the introduction of aniline dyes, 
i the demand is perhaps too small to encourage export. In the Toronto Ex- 

hib leaflet (1902) it is stated that the value of the exports from Jamaica in 
q! amounted to £5,800. From the London market reports for 1903 (in 

and Col. Drug.; or Chem. and Drug.) it would appear that from 24d. to 4d. 
lb. is obtainable for best Madras seed, but that the demand is very limited. 

It may be mentioned that the average production per acre is about 6} to 7} 
-maunds of seed yielding some 26 to 30 seers or rather under | cwt. of dye. [C/. 

r, Topog. Stat. Dacca, 1840, 143; De Candolle, Orig. Cult. Plants (Engl. ed.), 
, 401; Lawson, Pharm. Journ. and Trans., 1885-6, 645; Watt, Select. 

Ree. Govt. Ind., 1888-9, i., 55; Pharmacog. Ind., i., 149; Kew. Bull., 1890, 
‘No. 48; Ferguson, All about Aloe and Ramie, 1890, 54 ; Moodeen Sheriff, Mat. 
Med. Mad., 1891, 38-9; Kanny Lall Dey, Indig. Drugs Ind., 1896, 47; 
Thorpe, Dict. Appl. Chem., 1898, i., 173; Cat. des Pl. Econ. Colon., “‘ L’ Hort. 
Colon.,”” Brussels, 1900, 44; Jackson, Pharmaceut. Journ., April 4, 1903; Bull. 

_ Union Agri. Caled., 1903, ix., No. 75, 6-7.] 

? 

BCOAMERIA NIVEA, Gaudich; B. nivea, var.tenacissima, D.E.P. 
_ Miquel ; Fl. Br. Ind., v., 576; Buch.-Ham., Stat. Acc., Dinaj., 194; Watt, i. 461-84; 

Rhea and Allied Rhea Fibres, in Select. Rec. Govt. Ind., 1888-9, i., pt. ii., 283; Vi» Pt. i, 
- Rein, Indust. Japan, 1889, 167-8 ; Michotte, Traité de la Ramie, 1891; 

ie, Three Years in W. China, 1890, 73-4; Watt, Bahmeria nivea— grass. 
Rhea and China Grass, Agri. Ledg., 1898, No. 15; Bretschneider, Hist. 

_ Burop. Bot. Disc. China, 1898, 42, 99, 133,495-6, 770; Wray, Ramie Cult. 
in Perak, Mus. Notes, 1898, ii., 103-24; Barraclough, Ramie, Rhea, China- 
Syl etc., in Text. Merc., (a series of articles), May 26 to June 16, 1900; 

Der Tropenpflanzer, 1902, vi., 185-90 ; Frank Birdwood, Journ. Soc. Arts, 
1904 ; Ramie, Dipl. and Cons. Rept., 1904, No. 3280, 54 ; Bothier, also Bigle 

_ de Cardo, La Ramie, in L’ Agri. Prat. des Pays Chauds, 1902;3, ii., 176-97 ; 
1904, iv., 335-54; 1905, v., 56-67; Coventry, Rhea Exper. in India, Agri. 
_ Journ. Ind., 1907, ii., pt. i, 1-14; Kew Bull. (numerous passages) ; 
_ Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 90-1. 
It seems doubtful if the two forms indicated by the above-mentioned 
_ hames can be botanically regarded as anything more than climatic or 

_ geographical races of one species. The practical value of their separate 
| fecognition may however be accepted as at once demonstrated by the 
| tireumstance that the one—the China plant—has been grown in the 
_— Open air in England and regularly sown as a field crop in the south of 
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Europe, while the other—the Malaya plant—can only be raised under 
glass, so far as Europe is concerned. The distinction ought therefore to 
prove of considerable value to Indian prospective cultivators. In fact 
it seems possible that some share of past failures may be due to Indian 
experimentalists having forced the cultivation of the tropical plant in 
temperate areas, That being so, it may be useful to set forth the two 
forms separately, but the reader should consult The Agricultural Ledger 
(above mentioned) for the botanical synonyms of the plants in question :— 

a Var. nivea proper; Watt, J.c. 8, t. 1. The China-grass or Rhea of. com- 
merce bears the following local and vernacular names :—chu-ma in China; 
cay-gat, pa-ma in Cochin-China ; kankura (rarely kund or kurkund), in Bengal ; 
reeha (riha) or risa in Assam; pan in the Shan States, and gun, gwon in Burma 
(ma, see Cannabis, p. 251). 

It will be seen by a comparison with the Malayan names recorded as more 
especially applicable to the second variety below, that very possibly the only 
truly indigenous Indian names in the above enumeration are kankira and riha. 
Further, the latter name is perhaps only a modern translation from one plant 
to another of the word risa, the Naga name for a fibre-yielding plant which 
has recently come to be spoken of as the ban-riha or wild-riha of Assam 
(see Villebrunea, p. 164). In part support of this idea it may be added that 
the people who. use the ban-riha fibre grow the true rtha plant, but only as 
an article of export—they never use that fibre themselves, so that it seems 
fair to suppose that the plant which they use is their own riha or risa. In 
none of the classic books of India is there the slightest mention of kankira or 
riha. In fact there are no references to any fibre that could for a moment 
supposed to be rhea. There is a curious passage, however, in the accoun 
of the Voyage to the Bast Indies, written by Linschoten (1598, i., 96), which de- 
scribes a fibre under the name of “ Hearbe Bengalen,” that might be (and has 
been) supposed to be rhea, though it was more probably Calotropis gigantea 
floss, perhaps the grass-cloth fibre of the early English writers (see pp. 207-8). 
Turning now to China, Marco Polo, speaking of Kweichan, mentions the bark 
fibre from which ‘‘ they manufacture very fine summer clothing.” Many subse- 
quent writers allude to the hiapu or sia-pu or the summer cloths of Kweichan, 
which being to-day made of China-grass, it is assumed were so made in Marco 
Polo’s time ; and there is probably little doubt that they were. One of the earliest 
European travellers to describe the China-grass (of China) was Cunningham, who — 
in the beginning of the 18th century sent Chinese plants to his English friends 
Sloan, Petiver and Plukenet. Among these was the textile plant ma, which he 
called Urtica racemifera maxima Sinarum (Pluk. Amalth., 212, t. 49, f. 2), a” 
plant which Linnzus identified (Sp. Pl., 1764, 1398) with his Urtica nivea. 

8 Var. tenacissima (sp. Roxb.); Watt, lc. 20, t. 2. This is the true rami 
or ramie, which by some writers has been incorrectly called rhea while 
they have assigned China-grass as distinctive of the variety nivea. The first © 
record of its introduction into India brought the Sumatran name calie (kaliie) 
caloce or caluse to that country ; throughout the Malay it is rami, rame, ramien 
or gunn ; inan in Bonoa; gambe in Celebes; moumineram in Java; kiparoy, 
kapieriet, haramay, lalakie, in Sunda ; kloei in Sokojan, etc., etc. Prain (Sketch of 
Life of Francis Hamilton (once Buchanan), 1905, 24) gives a letter of Hamilton’s 
dated 1814, in which he refuses to believe that the caloce differs from B. nivea 
and further that he considered it groundless to expect the fibre to turn out of © 
general use. Roxburgh (Trans. Soc. Arts, 1806, xxiv., 148) tells us that in 
1804 the plant® grown in the Botanic Gardens, Calcutta, from Malay seed had 
flowered and that he had sent a drawing of the same to the Court of Directors. 

Races of Plant Grown.—During repeated investigations, through the 
Indian rhea districts, a large percentage of the known plots of cultivation — 
in Bengal, Assam and Kangra were systematically visited. With prac- 
tically only one exception the stock was that indicated above as var. — 
nivea, and the one exception that of a tea-planter’s vegetable garden in 
Assam, where a few recently imported roots of var. tenacissima were 
found. In several instances, however, plants which might be regarded 
as local developments, if not crosses between the two varieties, were 
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met with, thus possibly pointing to a cultivation of tenacissima, since 
ab , or to tenacissima being only a sport from nivea. Re- 

_ cently I have heard from Tirhut that a sport had spontaneously appeared 
there, in an experimental plantation, which was very hardy, although 
apparently an inferior fibre-yielder. There seems little doubt that careful 
‘study and selection would do much to improve the crop. But in no 
instance were plants grown in India seen to possess anything like the 

arent luxuriance of a series of botanical specimens procured direct 
m Wenchow in China. Some of the most vigorous plants collected 
me in India were found in North Lakhimpur, Assam, while the 

ealthiest looking were those in the Ram Bagh plantation in Kangra 
the survivals of the original six plants imported in 1863 by Mr. 
es Montgomery, India’s pioneer rhea-planter. His widow, a very 

1 lady, was alive at the time of my visit, and I had the extreme 
pleasure of being conducted by her over the plantation, and was much 
fascinated by the undying faith which she manifested in the ultimate 
uccess of her husband’s life-work. One plot, she told me, had neither 
en transplanted nor manured for sixteen years, and yet the plants were 
fairly vigorous-looking. It was annually inundated and richly manured 

by the rise of the river. When I inquired if any of the European tea- 
_ planters in the district or Native zamindars had followed her example and 
laid out plots of land with rhea, Mrs. Montgomery replied that it was 
perhaps fortunate for her that they had long since abandoned all 
thought of rhea, because the produce of her little plantation was more 
than sufficient for the local demand. 

RHEA CULTIVATION IN INDIA. 
y Future Prospects.—Indian Rhea cultivation and manufacture was dealt with 

_ very exhaustively in The Agricultural Ledger (1898, No. 15). That paper was the 
_ result of a special tour of inspection, conducted under orders of the Government 
_ of India, to each and every district where the plant was known to be cultivated 

or reputed to be found. With the details thus readily accessible, it may be the 
_ most useful course to make the present review amplify or correct the opinions 
_ already set forth, rather than to repeat in abstract the established facts. At 

_the same time opportunity may be taken to answer the objections and difficulties 
that have been raised without becoming controversial. My previous writings 
have been affirmed to discourage endeavour, and as that was not my intention 

_ I would explain that my attitude has proceeded from mature conviction that a 
_ hea industry is not likely to be established in India until certain misleading 

_ statements and misconceptions have been effectually removed. Of these I 
et mention the following :— 

__ 1. The affirmation repeatedly made, that rhea is a wild plant, found over 
_ large portions of India, and that it has only to be cut in order to be turned into 
_— In my report of 1898 IT have shown that this is not only an error but that 

¥. nowhere exists in India even as anescape from cultivation. That it is purely 
‘ an exotic and is rapidly exterminated from land when neglected or abandoned. 
_ §till further, that the most valuable of the so-called ae snes (ban-rhea) of 
_ Assam is an entirely different plant, though one which affords a fibre for which 
__ there might be a market apart aitogether from the possibility or not of organising 
_ an Indian rhea trade. 
P 2. The statement that it can be grown anywhere in India and with a purely 

_ hominal amount of cultivation and care. Far from this being so, it is a plant that 
requires a particular class of soil, a large supply of manure annually, and definite 
climatic conditions. It must thus receive high cultivation and be protected 

_ from animals. If the price paid for the produce will not suffice to cover these 
expenditures then the industry will not pay. 

3. The Aceh ae of my report may, therefore, be said to be that the experimental 
cultivation in India by Europeans has hitherto been in the most unlikely regions 
and that the price offered-for the produce has rendered essential methods and 
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materials of cultivation prohibitive. This last statement might be compared with 
the final experience of Mr. Cyril E, Baxendale of Selangor. That gentleman 
seems to have been most unfortunate to say the least of it, for he tells us that his 
correspondence with “‘ ramie spinners would fill a massive tome.’”’ He could not 
apparently dispose of some of his produce, and had to direct it to be burned in 
order to save demurrage charges at Liverpool. As a not unnatural consequence 
he adds, ‘“‘ We now leave the ramie to the cows. They like it.”’ [Of. Capital, 
Aug. 11, 1904; Agri. Bull. Straits and Fed. Malay States, 1903, 359, 362-6; 
and compare with Ind. Gard. and Plant., Dec. 15, 1898.] 

4. I have endeavoured to point out that the most satisfactory regular cultiva- 
tion and the most promising experiments seen by me, have been those within 
approximately the self-same latitudes as the successful production in China. In 
other words, the southerly extremities of Rangpur and Bogra in Eastern 
Bengal would be approximately in the latitude of Canton and Formosa, and 
the most northerly Indian area (Kangra) in that of Nanking. Thus the Indian 
area of successful production so far as ascertained by me corresponds fairly 
closely with that of China, and I have urged that in dealing with the Chinese 
form of the plant, at all events, it would be well in the future to concentrate 
attention on the region indicated. And I may add that within the more southerly 
limits of that) area I found the plant by no means so vigorous as on the most 
northerly, so that a northern rather than a southern extension would seem 
most full of promise, 
tracts, it would appear likely, however, that good results might be obtained with 
the Ramie or Malayan plant. : 

Conditions of Cultivation.—During my tour of inspection through 
the Indian rhea districts I had frequent occasion to comment on the 
singular uniformity that prevailed in the name given for the plant, the 
character of the stock grown, the location of the plots of land under the 
crop, the class of cultivators concerned, the method of cultivation 
pursued, the system of separation of fibre employed, and the purpose 
to which the fibre was put. These and many. other points seemed 
significant and highly exceptional in Indian agriculture as a whole, 
where much diversity of opinion is usually manifested. In Bengal and 
Assam the plant had to be grown in order to secure fibre wherewith 
to make or repair fishing appliances, and there the matter began 
and ended, Usually the Indian agriculturist shows interest in the 
produce of his fields ; rhea is not an agricultural crop, it is a plant grown 
by or for the fishermen ! 
district (Kurigaon), and even there in connection with but one or two 
villages, was it found as a field crop in the hands of the regular cultivators 
(rajbunsis). . Everywhere else it was exclusively a garden plant found 
on the homesteads of the fishing classes. On an average the plots would 
not exceed 20 square feet in size, and were as a rule beds of pure manure 
sometimes 2 feet in thickness, raised above the level of the surrounding 
land, and closely fenced in to protect the plants from cattle which other- 
wise would completely devour the crop. In China it is practically grown 
on poudrette. A writer in The South Indian Observer (March 1902), who 
professes to have a practical knowledge of rhea-growing both in India and 
China, says that no part of India is in any sense a favourable field for 
the introduction of the rhea-planting industry. [Cf with the reprint in Jnd. 
Plant. and Gard., June 1902, and compare also with Plant. Gaz., Dec. 1898.1] 

A Garden, not Field Crop.—In the whole province of Bengal it would 
be difficult. to find a better soil or a more enlightened class of cultivators 
than in Rangpur, and yet few, if any, have taken to rhea, in spite of 
the fact that the fibre fetches locally from £50 to £180 a ton and 
even more fabulous prices. They have witnessed the plant being 
grown by the fishermen for at least a, century. Buchanan-Hamilton’s 
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description of its cultivation in 1807 might be given as an account 
of the rhea-production of to-day, and yet the cultivators gave 

_ almost invariably one answer to the inquiry made by me why they 
did not take to rhea. “‘Why should we?” they asked. ‘We have 
other Pa pay quite as well and give infinitely less trouble.” 
To that I had no very definite answer to offer. It would have been 
useless to have made the assurance that if they were prepared to risk 
a little, a large export might be developed and machinery invented that 
would perhaps render rhea-fibre production both profitable and easy. 
The Indian cultivator is neither willing nor able to undertake risks, still 
less to purchase machinery. Tobacco and ginger in Bengal and tea in 
‘Assam are consequently likely to continue to occupy the land best suited 
for rhea, until European capital and enterprise come to the aid of local 
resources. Dr. Buchanan-Hamilton drew the attention of the Indian 
sultivators to rhea as a valuable fibre and expressed the hope that jute 
(which he also found in the same districts with rhea), a fibre then quite 
unknown in Europe, would. not attract. attention until san-hemp had 
been given a fair trial. What has been the result of the hundred years that 
have come and gone? Both rhea and san-hemp are in the identical 
positions to-day that they were when Buchanan-Hamilton wrote ; in fact 
if anything they have gone backward, while jute has expanded into one 
of the most important crops of present-day Bengal agriculture. It cannot, 
therefore, be said that in the region of rhea cultivation the farmers are op- 
posed to such new crops as trade may detiand, so long as they are profit- 
able, The undoubted answer to the present state of affairs must be that 
jute has paid handsomely and rhea has hitherto offered no inducement 
to extended production. 
- Indian System of Cultivation. 

It may perhaps be as well to bring into prominence the admission 
it is impossible to furnish a definite statement. of the cost of 

P oduction ‘and possible margin of profit in rhea cultivation. Though 
many writers have loudly condemned unfavourable opinions about the 
r future of rhea and have given their personal assurance of ultimate 
success, no one has been either able or willing to furnish actual data that 

ould be accepted as representative. It may perhaps be the more convenient 
course, therefore, if I arrange province by province such material as exists 
tegarding the methods of cultivation and experience gained generally. 
_ Bengal: Eastern and Northern.—Soil and Rotation.—At Joyganj, in the 

istrict of Dinajpur, the late Rajah Syama Sankar Roy, Bahadur, ex- 
i F erimented with rhea. He laid out several plots of high land that 

ontained a rich loamy soil and aggregated 600 acres. He placed the 
plantation thus formed under the charge of a European manager. The 

_ plants grew remarkably well and gave three (sometimes four) cuttings 
a year. The experiment had to be discontinued, however, since the 
, Pe offered for the produce was not equal to actual cost of production. 
The land was simply abandoned, and fourteen years later (the date of my 

visit) not a plant of rhea was to be found, though much of the land 
| had never subsequently been cultivated. In Rangpur district rhea 
is fairly extensively grown, but with one or two exceptions not 
as a field crop. It flourishes exclusively within the tobacco-growing 

_ portions of the district, and most successfully where the finer qualities 
wf tobacco are produced. It demands the best soil; the land must be 
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above height of prolonged inundation, but possessed of free subsoil moisture 
(which in Rangpur is about 3 feet below the surface); the fields have, 
moreover, to be manured and carefully tended. In Rangpur wherever 
soil of a rich sandy loam’ occurs, there kankura cultivation may be 
expected, and wherever heavy clay soils appear there it disappears. In 
other words, wherever a ‘situation and soil suitable for tobacco is met 
with, there rhea may be found, and when grown on fields it is rotated with 
tobacco and ginger. Of Bogra the same remarks may be made, viz. 
that tobacco and rhea occur on sandy loam, rotating with chillies and 
sweet. potatoes. but that the absence of all these is universal with the 
appearance of red-clay soils. 

It is hardly necessary to repeat similar observations regarding the other 
districts of Northern and North-Eastern Bengal. The plant is not grown in 
every district, nor in all parts of the same districts where it is met with. In 
Dinajpur, for example, it is confined to the northern tracts ; in Rangpur, Bogra, 
Jalpaiguri and Kuch Behar, similar isolations exist.. In other words, there are 
conditions that seem to have arbitrarily restricted production in the past and 
which are admitted freely by the cultivators as favourable or unfavourable 
to the crop to-day. One instance may be given at once. 
as a field crop nor even as a profitable garden plant to the south of Bogra 
the rice and jute clay lands. But much more obscure though doubtless A gp oul 
value are the botanical facts I have endeavoured to deal with in my report. 
comparative absence of leguminous plants, both as wild species or as field and 
garden crops, is a most significant feature of the rhea country. So again im- 
portance must, I believe, be attributed to the appearance of certain peculiar 
garden crops, not met with outside the area in question. Of these I would 
specially mention—Malwa verticillata, Chrysanthemum coronariwm, Brassica 
cuneifolia (a plant closely allied to Chinese cabbage) and Rumesx vesicarius, 
which, with the green tops and flowering shoots of rhea itself, are all ex- : 
tensively eaten as vegetables and take the place very largely of the peas 
and beans of other parts of India. So again Corchorus capsularis is very 
possibly a native of China and that plant is common in Eastern and Northern 
Bengal and Assam, while ©. olitorius is the jute of the other districts of 
Bengal and of India generally. These are striking coincidences if that be the 
view taken of them. 
the conclusion that there are climatic and other physical conditions intimately 
associated with the restriction of the area of what might be called the Indian 
commercial (or rather, successful) production of rhea to the tract of country 

Rhea will not ae 
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In my opinion they have a far higher value, and justify — 

indicated—a country that might be said more closely to resemble the rhea area — 
of China than of any part of India. 

Methods of Cultivation.—In Bengal rhea is propagated by root ocithbagies 
though the system of burying stem-cuttings horizontally is sometimes pursued, 
more especially to fill up vacancies and to increase the number of plants in the 
field. The cuttings are usually 6 to 9 inches in length and planted under 3 to 4 
inches of soil. They are placed from | to 3 feet apart each way. There are said — 
to be two seasons for transplanting, the first in April to May (before the commence- — 
ment of the rains), and the second in September to October (at the close of — 
the rains). The majority of cultivators favour the former season.. The 
fields are weeded and hoed after each cutting and heavily manured every year 
during the cold season. Unless so treated, and liberally, the plants should be 
removed into new plots of land after two, three, or at most four years, according — 
to the fertility of the soil. 

Number of Cuttings.—The shoots are cut down when the bottom portion 
of the stem begins to turn a brown colour. At this stage the leaves, low down 
on the stem, also begin to fall off. Two to four or even five cuttings are obtained 
a year, the shoots being 4 to 5 feet in height. The majority of cultivators mention 
three cuttings as a good average crop. Two cuttings they regard as indicative 
of neglectful cultivation, and five or six, they hold, can only be obtained from very 
small plots, shaded, heavily manured and freely watered. 
plot is cut down at one and the same time, but occasionally the more intelligent 
cultivators select the stems when ripe, and thus practically cut only small bry 
ties at a time, but throughout the year. ing 
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From September-transplanted plots the following were given as the seasons 
>, : Ist cutting in May (the worst); 2nd in June (the best); 3rd in 

4th in August, But many cultivators prefer to reject the May 
and to use it for green-manuring the plot, thus having only three 

If transplantation takes place in April to May, there are usually only 
cuttings already indicated. A cutting made later than August is 

d as affording a very inferior fibre. Many cultivators, nevertheless, cut 
m the ts once or twice during the cold season, but with a view to cause 

vigorous simultaneous shooting for the June cutting. 
_ Oattarn.—The information preeens by me on this subject was so unsatis- 

y that I hesitate to publish it. So far as I can learn, the average yield of 
1ighly cultivated homestead lands, worked out to the acre, would not exceed 

) Ib. (say 5 to 7 maunds) per annum of roughly cleaned and dry fibre. As 
apared with this it may be stated that the average yield of jute might be hae 

to 20 maunds. It been urged by some writers that since it gives 2, 3 
or even 4 cuttings a year, the yield of rhea is bound to be higher than the one 

uutting afforded by jute. But jute occupies the land for, say, only a few months, 
to say it is not a perennial but an annual crop; it can be raised on much 

heaper and more abundant land than rhea; it demands little or no cultivation, 
usually no manure; and lastly the fibre is easily separated. With these 

antages, let alone the facts that it produces more stems to the acre and these 
grow to a length equal to the combined length of all the cuttings obtained from 
thea, it is not to be wondered at that jute is both more popular and more profitable 

ian rhea at the prices at present offered by Europe. 

Tndian expansion may be said to lie within its present area in North 
Bengal. ‘The overflow might then be looked for to pass east and north- 

 @ast into the valley of Assam rather than to go to the southern and 
_ south-western or south-eastern districts of Bengal. In fact, it would 
_ almost appear as if there had been a migration north-east since the date 
of Buchanan-Hamilton’s explorations in 1807. Its suitability to the 
_ Rangpur and Jalpaiguri districts and to the Duars, would point, however, 
toa possible expansion westward towards Tirhut. In other words, it 
would almost seem as if the Indian rhea of cultivation might become 

_ distributed within the belt of districts which, starting in the extreme 
_ ¢ast-north-east in Lakhimpur and passing through Sibsagar, Nowgong, 
_ Kamrup, Goalpara, Kuch Behar, Rangpur, Jalpaiguri and the northern 
_ extremity of Dinajpur, would pass still west to Purneah, Bhagalpur, 

Durbhanga, Muzaffarpur, Champaran, and possibly also to Saran. The 
sub-montane character of this tract of country, skirting as it does the foot 
of the Bhutan, Sikkim and Nepal Himalaya, may be at once admitted as 

__ very possibly possessing many physical and meteorological characters in 
_ ¢ommon. It may be said to lie between 25° 30’ and 27° north latitude. 
_ How fara western expansion may be possible the future alone can reveal, 
_ but it may be added that recent experiments in Tirhut and those pro- 
_ posed in Purneah seem encouraging. No climatic difficulty would appear 
_ at all events to exist in the way of an eastern distribution. Rangpur lies 
_ tight in the centre of the region indicated, but, as already stated, the crop 

was found to attain its greatest perfection in the north and the north- 
eastern divisions of that district—the portions that may be said to face 
eastward towards the Brahmaputra valley. 
_ By way of concluding these brief observations on the Bengal rhea 

industry, it may be added that Sir D. M. Hamilton, of Messrs. Mackinnon 
Mackenzie & Co., is believed to have prosecuted with fair success the 
experimental cultivation of Bahmeria nivea for some few years in 
the immediate neighbourhood of Calcutta. It may, therefore, be said 
that the Indian people are looking to him to prove or disprove the com- 
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mercial possibilities of this fibre. Capital and personal enthusiasm are 
the essential elements of success, and it seems, therefore, likely to be 
established whether Lower Bengal is or is not the most hopeful centre. 
And as having a direct bearing on this issue it may be added that 
a writer in The Englishman (Dec. 6, 1900), who signed himself “* D. M. H.,”” 
made the pertinent observation, “ Until we know the cost of growing the : 
article it is not much use discussing the cleaning and manufacture.” 
That is the cruw of the whole controversy ;. will it pay 2 ma 

Assam.—It is perhaps hardly necessary to repeat all the conditions 
and circumstances of rhea cultivation in this province, since in most 

syst? 

essentials these are identical with what have just been stated regarding 
Bengal. One or two important differences may, however, be set forth. 
Assam, having been a poorly populated country prior to the advent of — 
tea, much of the fertile sandy loams that in Northern Bengal have for — 
centuries been under crops were available for European enterprise. 
rapidly became tea- -gardens, instead of rice, wheat, tobacco, ginger and. 
rhea farms. Any expansion of rhea plantation in this province would, 
accordingly, have to contend with tea, for available waste land, and with , 
European planters instead of. Native landholders. Another feature, an an 
one of even greater importance, may here. be. stated, namely that, the 
valleys of the Brahmaputra and Surma carry culturable flat and undulat- 
ing lands far to the north of the districts discussed in connection with — 
Bengal. According to my observations.this northern trend is distinetly 
advantageous. Moreover, Assam possesses in a remarkable degree the 
features of vegetation already discussed in connection with Northern and 
North-Eastern Bengal. As I take it, therefore, Assam is| pre-eminently 
the rhea province of India, though doubtless. to this category must, be 
added the northern tracts of Burma, which are practically an. extension 

eastward of the rhea area, until it becomes conterminous with that of — 
China, Cochin-China and the Malay Peninsula. In fact it might be said 
that the districts of Northern and North-Eastern Bengal, discussed above, — 
are collectively the most western section of the great Rhea, Chins:raae 
and Ramie area of the world. 

Two other peculiarities of Assam may now be vecattiondd—ba highly 
favourable, the other unfavourable. There is a climatic feature of the 
rhea area that in Assam becomes greatly developed, namely the winter — 
rains and humidity. The cold season instead of checking growth carries 
it forward, so that the growing season extends almost right up to the hot 
season. In other parts of India the dryness of the atmosphere during the 
winter months is such that growth is checked at the close of the rains. 
The untoward aspect is that the immense natural fertility of the soil has 
rendered the Assam people the least industrious of all the races of India. 
As a rule a man need not work more than half the week in order to ensure 
not merely the necessities of life, but, the comforts that he and his family 
desire. That. being so, nothing in the world will induce the ordinary 
Assamese cultivator to do more work than he pleases. 
accordingly, to look to the people of the country to engage in-a new and 
arduous piece of work, however remunerative it might be. . If rhea is to 
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_ Seasons.—The pioneer investigator of rhea in India was apparently Col. 
sé een In 1850 that Sadlofotigable iculturist ublished rt of his 
experimen tation, and described the Native methods and results in lan- 
‘guage that left little to discover for those who followed. He obtained 6 maunds 

_ of clean fibre, but was of opinion that a higher yield with more accurate methods 
: _migh ‘be obtained. Mr. Monahan (while Director of Land Records and Agri- 
_ culture) wrote a bulletin on rhea cultivation in this province. As that paper 

is easily procurable, and has been largely drawn upon in my detailed report, I 
© not consider it desirable to reproduce it further. Briefly, it may be said that 

just as in Bengal so in Assam, the finest sandy loams are required for the culti- 
: on of this plant—a circumstance that of necessity e ces the cost of 
wroduction. It is usually planted out in April and May, or in October and 

November. After two years the soil becomes exhausted and the rhea stems 
weal sand thin; the roots are then taken up, divided, and replanted in a plot of 
oar, prepared for their reception. With frequent manuring the plant 
, however, be continuously grown on the same land for many years. hea 

anted about the end of the rainy season, say October to November, will yield 
first cutting about the end of March or beginning of April, and will continue 

to give cuttings every month or six weeks in the rainy season and every two or 
‘three months in the cold weather. It would thus seem that in Assam four or 
five cuttings a year may be d ded on, say in May, June, July, August and 
Yovember, or even as late as ember: One cultivator whom I questioned 

__ person said that he could make his plot give cuttings every 15 or 20 days; 
yield, in his opinion, was purely a question of manure and moisture. He held 

that the quality of the fibre depended upon the rapidity of growth; the older 
_ the stems the coarser the fibre, and hence high manuring paid, and when moisture 
was deficient irrigation would also be fitable. A sudden interruption to 
growth, he thought, ruined the fibre... 1 believe upon the whole he was very 

i neatly right, and his remarks have a special bearing on the rhea produced outside 
.% area I have indicated, more especially in the warm dry tracts of Northern 

‘India, which have a short term of annual humidity followed by many months 
___ of extreme heat and an absolutely dry atmosphere and soil. 
_ ¥ield.—This has been variously stated. According to Mr. Monahan, 
_ anything between 76 lb. and 605 lb. of cleaned fibre may be obtained per acre 
according to the care and attention bestowed on the crop. An estimate, based 
_ onthe results obtained at the Nowgong Jail, came, however, to 911 1b. Mr. (now 

_ Sir James) Buckingham, who has given the subject of rhea cultivation in Assam 
_ considerable attention, thinks that 640 lb. (8 maunds) would be a safe average. 
___ According to another experiment in Nowgong, reported on by Mr. L. J. Kershaw, 
the outturn was: July cutting, 48 Ib. ; September, 169 Ib. ; and October, 116 
Ib. ; three | er a ere and a total of 333 lb. per acre. But from an or a 
‘experiment, ormed by purchasing a plot of wing rhea and reaping the 
_ ¢erop, Mr. Kershaw showed the buidtionn! tio be $00. lb. per acre, although the 
_ owner stated that his last year’s experience was 600 lb. in three cuttings. 
i. Doubtless the labour question, as already observed, is the first and foremost 
_ consideration in Assam, while in Bengal the chief difficulty may possibly be to 
“ suitable land for the crop. — 
_+Burma.—So little is known regarding the rhea cultivation of this 
__ province that no good would be served by reviewing in detail the informa- 
tion that actually exists. Mr. Copeland, Deputy Conservator of Forests, 
__teported of Nanlan that small plots were to be found attached to several 
houses in all the villages on the plateau. His account of the method of 
_ cultivation, process of separating, and uses of the fibre, ete., is precisely 

_ that already narrated in connection with Bengal and Assam, except 
that Mr. Copeland is of opinion that the Shans would very possibly 

__ extend their cultivation if a remunerative price were offered for the fibre. 
“From Maymyo was received a sample of what was spoken of as “ wild- 
thea,” and known to the Natives as hpetye: This proved, like the 
Assam wild-rhea, to be an entirely different plant and not rhea at all. 

_ The Burmese so-called wild-rhea was the stinging-nettle—Girardinia 
_ heterophylla, (see p. 161), which thoroughout the mountains of India 

. 161 

BCE HMERIA 
NIVEA 

Cultivation 

Col, Hannay’s 
Results. 

Soil Required. 

Yield. 

Burma. 

Identical 
Conditions. 

Nilgiri Nettle. 



BO@HMERIA 
NIVEA CHINA-GRASS AND RAMIE 
United Provinces 

Shoemakers’ 
Thread. 

Panjab. 

No Native 
Oultivation. 

Special 
Cultivation 

Estimated Yield 
972 lb. 

United 
Provinces. 
Experiment. 

Yield of Green 
Stems. 

Expensive 
Cultivation. 

is now and again employed by the hill tribes as a source of fibre, and 
is best known to commerce by the name of Nilgiri Nettle. Amongst the 
Shans the true rhea is, however, fairly extensively grown, and under the 
name of gun. The fibre is separated by scraping off the cuticle, then break- 
ing out the core of wood. It is twisted into thread and woven into small 
bags, or employed in sewing leather sandals, etc., on account of its great 
strength. A modern European use of rhea is the manufacture of shoe- 
makers’ thread. The Shan bags are similar to the Naga bags made of 
wild riha or Villebrunea integrifolia (see p. 164). 

Panjab.—Far away to the north-west, in the mountainous district 

of Kangra in the Panjab, the first European investigator (following 
on the path of Col. Hannay on the north-eastern frontier) was Mr. 
J. Montgomery, to whom reference has already been made. In pur- 
suance of India’s sporadic policy of research Montgomery was 
allowed to import direct from China, at a great cost and after much 
loss of time, six China-grass plants. A reference to Col. Hannay, 
in Upper Assam, would have procured not only a large supply of the 
self-same plant (at a comparatively nominal cost), but would have 
secured at the same time full details of the methods of cultivation, 
as also the experience gained by him. There is no local rhea 
cultivation in these provinces similar to that described in Bengal, Assam 
and Burma. I have already admitted, however, that I consider Kangra 
well suited for rhea cultivation, though it is by no means so favourably 
placed as Upper Assam or Northern Burma. It hardly seems necessary, 
therefore, to review Montgomery’s results further than has been 
already briefly indicated. His plantation was an exceedingly small one, 
on rich, loamy soil, annually enriched by river silt. The plants grew 
vigorously, were remarkably healthy, and the estimate of yield framed on 
the results obtained from a selected number of stems (1,000) was originally 
750 lb. to the acre, but five years later a fresh estimate raised the outturn 
to 972 lb. It has since been admitted on all hands that estimates based 
on a selected number of stems, or even on small plots of garden land, are — 
utterly untrustworthy. 

United Provinces.—In. these provinces numerous experiments have 
been performed, and moreover the trials of fibre-extracting machines, 
conducted under the auspices of the Government of India, were held 
at Saharanpur. According to Col. Hyde’s report, the results obtained 
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might be thus expressed: two cuttings a year were all that could — 
be expected, though if liberally manured and watered, three might be 
obtained. The green stems yielded from 14 acres came to 34 tons, 
but 480 lb. of useless stems had to be rejected, reducing the produce 
to 7,360 lb. of stems or 3°28 tons, which yielded by Mr. Greig’s 
machine 207 lb. of fibre. Adding the second and a possible third cutting, 

the annual total yield would have been considerably under 300 Ib. filasse 
or clean fibre per acre. Sir George King, while Superintendent of the 
Botanical Gardens, Saharanpur, discussed in 1869 the results obtained at 
Dehra Dun. He very properly observed that being “on the.ground all 
the year round, both rabi and kharif land rents must be debited against 
the crop, and also water rent, where irrigation is necessary. Besides this, 
allowance must be made for more manure than the Native cultivator 
usually puts on hisland.”’ But if well manured and watered, Sir Ceol 
thought three cuttings might be obtained. 
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The late Mr. Gollan (then Superintendent of the Botanical Gardens) 
as of opinion that at Saharanpur three or even four cuttings might be 

secured, the second or monsoon crop being the best and yielding about one 
ton of green wands, stripped of leaves, per acre. He was very correct 

indeed when he observed that “rhea will grow, or to be precise, exist in 
nearly all classes of cultivable soils with a minimum of attention, but in 
order to make it produce long straight wands of good fibre-yielding quality, 
it requires a warm, humid, equable climate, a rich friable loamy soil, which 
f further enriched with liberal dressings of fertilising manures, such as 
ow and horse dung, bazdr refuse, etc., so much the better.” Mr. Gollan 
would appear to have given the total yield at, say, 2 tons green stems, 
yielding at 4 per cent. under 200 lb. of fibre per acre a year. But he 
astened to add: ‘‘I do not look upon rhea as a crop that can be grown 

vith prof in the United Provinces or anywhere in Upper India, at the 
rice being offered for the ribbons.” “I, therefore, take this opportunity 
f warning the Upper Indian planter, to make sure of his ground, by 
xperiments on a small scale, before he largely sinks his capital in rhea 
sultiv ation.” 

_ South India.—It may suffice to give but one illustration of the 
sults and experience of South India, since there is no Native industry 

ad it is believed that all European experiments have been practically 
abandoned. The Glenrock Company, Ltd., laid out a plantation of 400 

es at Pandalur in South-East Wynaad, and 100 acres at Kuilar, some 
) miles from Mettapollium. These were worked for five years from 1884 

1889, and ultimately abandoned because “ the fibre obtained at the 
price ruling, did not pay for the cost of production.” In one year 8 tons 

of green stems were cut from a measured acre, or 128,000 stems, but that 
Was an experimental case. Mr. Minchin shows that the range of quantity 

_ f water in the green stems is very great—namely, from 75 to 90 per cent. 
of the total weight, and that it depends on the humidity of the locality 
or of the season of production. At his plantations the ribbons 

‘were stripped both by the Death and Ellwood machines and by the Fremy 
8) tem, but during the rains “ great difficulty was experienced in drying 
the ribbons.” Three good cuttings were normally obtained in the Wynaad 
and with irrigation as much as six, but there is always very little rain for 

four or five months of the year. Commenting on this feature Mr. Minchin 
(late Manager of the Glenrock) observes : ‘It may be that a more equable 

_ distribution of rain might give a fourth cutting.” In another part of 
his report he says: “I consider that Dr. Forbes Watson’s estimate 

_ 0f750 lb. of ribbons per acre is the utmost that can be obtained per annum 
from rhea, and that quantity only under very high cultivation. These 

) Ib. of ribbons should give after degumming about 500 Ib. of clean 
filasse.” ‘‘ Unless the market is prepared to give up to £70 per ton for 

_ Thea ribbons I do not think there is any inducement to undertake the 
“et tivation.” Let it be clearly observed Mr. Minchin means ribbons, and 

_ the market quotation for these seems to be anything from £15 to £30, or a 
_ little less than half the price necessary to make rhea cultivation profitable 
- in South India. 
__ Mz. Minchin’s experience and opinions are likely to be admitted as 
sf only ones with which the public have as yet been favoured, that are 

. 

| entitled to be accepted as something more than speculations and esti- 
i, tes: It will be seen that the Glenrock had to close their plantations, 
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and lose their capital, because a yield of 750 lb. of ribbons or 500 Ib. of 
filasse (the so-called cleaned fibre of Bengal and Assam) would not pay 
working expenses. It will be for the practical planter to consider whether 
indications of a trustworthy nature have been adduced for Bengal and 
Assam in support of a higher and a more profitable yield than obtained 
in the Wynaad (with its abundant cheap labour), and whether that differ- 
ence will make the profit. ot Obes 

Conclusion. 1D 
By way of bringing these observations to a close, it may be remarked 

in passing that the disappointing Indian results can be contrasted with — 
Mr. Frank Birdwood’s opinions (Journ. Soc. Arts, 1904, 401). “ What. — 
remains to be proved,” he says, “is, can it be grown in India, and 
be prepared for the market at a profit? Many questions have to be: 
considered ; chiefly cultivation. It is impossible to lay down hard ~ 
and fast hypothetical rules; the planters in India are busying them-_ 
selves in the matter and their experience is worth all the textbooks. 
ever written.” Naturally, but perhaps Indian planters may ask them- 
selves how many failures and heavy losses such as those of Mr. Mont- 
gomery in the Panjab, of the Rajah 8. 8. Roy in Joyganj, Bengal, and 
of the Glenrock Company in South India, to say nothing of Mr. Baxendale 
of Selangor, may be necessary to establish the conviction that India at 
least, more especially outside the area indicated by me, is not the most. 
promising of rhea-growing countries. In Tirhut, recent endeavours seem 
to have given some promise of a possible future success, and Mr. Bernard — 
Coventry has recently furnished full particulars of the results obtained 
(see the passage below, p. 157). In Assam the plant grows-freely, but — 
with exception of the Jokai experiment, cultivation has not hitherto: 
been seriously entertained by planters. The Jokai plantation had been 
abandoned some time previous to the date of my personal inspection of - 
the rhea cultivation of India, and the Company’s Managér could only 
show me a few miserable shoots not eighteen inches high, as all that: 
survived. I could discover no trace of Col. Hannay’s experimental 
plot, thus once again proving that when abandoned the plant cannot: 
hold its own against indigenous vegetation, and has, therefore, not become 
acclimatised even in Assam. Perhaps the most hopeful country of all, 
Upper Burma, remains to be commercially exploited. But the real 
issue, I venture to suggest, is not “Can India grow rhea?” but “Can 
the purchaser afford to pay a price that will leave a margin of profit 
to the Indian producer?” And this will meet its solution in the further 
question, “‘ Can and do other countries (China more especially) produce 
it profitably at a lower price than India is able todo?” Hence if there 
is a manufacturer’s side that requires expert knowledge for its full com- 
prehension, there is also an agricultural aspect that demands careful 
consideration. Both issues must go hand in hand, and perhaps” the 
most hopeful solution would be found in the owners of patent machinery - 
and of spinning and weaving factories undertaking , for a time at 
least, the production of the plant and the fibre they require. This 
would save the disappointment of finding no market for the fibre 
when produced. "ies 

SEPARATION AND MANUFACTURE OF THE FIBRE.) ~ 
As already observed, Dr. Buchanan-Hamilton has the honour 

having first published an account of rhea fibre in Bengal. Of » 
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ion of the fibre prevalent during his time, he says, ‘ The fresh 
iat cut, and steeped in water to procure the fibres of the bark.” 
ie that was the system pursued in 1807, it has since changed com- 

. Ihave only come across one or two persons who have spoken 
of s of water in the separation of the fibre. Col. H. H. Stansfield, 

; speaki ig of Bhagalpur, described’ a process of slow boiling, simmering 
ad beating in water. 

$a)) | mattt), the stems being boiled in this-for 1} to 2 hours. The shoots 
temps taken out and beaten on a board in contact with running 
- They were next returned to the boiler and simmered for another 

beaten again in running water till the bark and gum were 
entirel ly removed. The ribbons were then drawn through a rough carding 
ae to remove all adhering woody tissues. It is said that a maund 
100 ‘could be thus easily worked per hour, and yield 2} per cent. 
eer for spinning. Mr. Montgomery tells us that he had tried 
on the green and dried stems as well as on the green and. dried 

ee 1, n running water and in stagnant, both cold and hot. The results 

7 

, shortly to be described) are the only passages with which I 
m familiar where a process of retting or of boiling are spoken of as 

been actually tried or used in India. It has, however, been 
ently announced that the Algerian method of retting in sea-water 

ys 7 Deered an unqualified success, If that be so, a great difficulty—the 
_ removal of the —has been once more satisfactorily overcome. Mr. 
* . Hooper (Curator Industrial Museum, Calcutta) performed recently 

mn experiment with artificially prepared sea-water and reported his 
_ results: His observations have been reproduced in many Indian news- 
ppepe s [ef. Capital ; Indian Planting and Gardening, etc.], and unfavour- 
a ‘eriticised in the Anglo-Indian Review. ‘The Madras Mail, com- 

menting on this reawakening of interest, observes that “ hope lives 
ernal in the human breast, and there is no inherent reason why in this 

‘icular case hope should tell but a flattering tale.” 
ee "Remunerative Market.—Many writers including myself hinve for 

Py i s past urged, however, that it is not a machine nor a process that 
if ted but a remunerative market. The Chinese method is perhaps 
ve nearly perfect as attainable with the people and the conditions 

soncerned. It is unapproached by any European invention or Indian 
"indigenous process [cf. Letter in South Ind. Observ., March 1902]. More- 
_ Over the Chinese production is on a large scale which leaves apparently 
a sufficient margin to meet present European demands. 
“Boyt As witnessed by me in Bengal and Assam the fibre is obtained purely and 
t¢ by hand scraping. Ribbons are never prepared by the Natives, since 
i » bark is removed before the fibre is stripped from the twigs. The following 

from my original report gives an account applicable, I believe, to the 
whole of Assam at Bengal at the present day :—*t The stems are required to 
oe a process of drying, hence rainy weather or even cloudy days d 

‘ drying stage are sparen to injure the fibre. The shoots are at once eine 
of their leaves, and the leaves are very generally returned to'the field as manure. 
The shoots are then carried to the dwellings of the cultivators, and by means of 
a bamboo knife or scraper are deprived of the bark and the green succulent 
outer-tissue around the fibre. It is regarded as essential that all the plants 
should be scraped or decorticated within 24 hours after being cut. The stalks 
‘are then laid out on the ground in some dry situation and exposed to the sun 

day and removed within doors at night to avoid the dews, and this 
Miethod of drying is continued for some 4 to 10 days. The stems are thus com- 
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pletely dried and the adhering fibre more or less bleached. They are then — 
each broken across, a little below the middle. The finger or scraper is inserted 
underneath and run upwards and downwards until the whole of the fibre is — 
removed. For this purpose the central stem may have to be broken more tha: 
once. This stripping stage is considered the most troublesome of all. After — 
being removed from the stem, the fibre is drawn rapidly once or twice between _ 
the scraper and the flat surface of the forefinger, in order to free it from any _ 
adhering particles of the stem or bark. The after cleaning of the fibre, pre- 
paratory to its being spun into thread, is done for the most part by the women ~ 
and children, and consists entirely in splitting up the cords by means of the — 
fingers. Sometimes, however, it is dipped for a few minutes into a boili 
solution of haldi (turmeric), from the idea that it is thereby softened and ren a 
more easily separable into its finest bands of fibre. In one instance, while in 
Bogra, I was told that the partially cleaned fibre was boiled for a very short — 
time in the water obtained after cooking rice. This was also said to soften the 
fibre. It is probable that both with haldi and rice-water the advantage secured — 
might have been obtained through boiling in water only, but it is perhaps 
desirable that this question should be chemically investigated.” | . aa 

Ribbons.—It is customary to find (in reports published in Europe) the state- 
ment that rhea ribbons are exported from India. I cannot say definitely that 
that is not so, but I should think it highly probable that the supply must have — 
been derived exclusively from European experimental plantations (the Glenrock, — 
for example) or that it was prepared to order. The Bengal cultivator invariably 
scrapes off the bark before separating the fibre from the stem, and thus offers — 
for sale what may be a crudely cleaned fibre (or China-grass) but is certainly 
not the much condemned “‘ Indian rhea ribbons’ that have given an evil name — 
to, and greatly lowered the value of, the Indian fibre. The Bengal cultivator, — 
strictly speaking, decorticates first, then strips the fibre, and it seems to me his — 
process is a more rational one than that followed by each and every one of the 
inventors of the so-called decorticating machines hitherto placed on the market. — 
These either strip off the bark with its adhering fibre or smash up the contained — 
stem (scutching) and liberate the bark and fibre in that way. No doubt by % ¥ 
subsequent action some of them get rid very largely of the adhering bark, but 
they fall far short of the operation of complete removal of the bark and of the — 
green pulpy external tissue which is immediately effected by the cultivator on 
the stems being cut. Whether his subsequent process of drying the e dd 
fibre before separating it from the stem is advantageous or not I have had no ~ 
opportunity of testing, but long acquaintance with the Indian cultivator has — 
prejudiced me in favour of the view that he rarely does much within his own 
sphere of life that is useless, and he certainly never imposes on himself j : 
considerable additional labour to no purpose. 

According to the description given by Col. Hannay in 1850, the se 
strip the bark and fibre into ribbons as the first operation. The ribbons are then — 
steeped in water for a couple of hours, and thereafter scraped to remove the 
bark and gum. He then adds that this is quite different from the — 
method pursued by the Dooms in Assam, and observes, “‘ A cheaper method — 
of preparation, and one which is best suited for separation on a large scale, 
to subject the strips of fibre, after being taken from the stalks, to the seaming 
process in boxes, tubes or cylinders. The steaming will soon carry off t 
sap and its bad qualities, and the bundles well dried will then, I think, be quite 
in a marketable state.’””’ Here we have what may be regarded as the principle, — 
if not also the actual manipulation, of the process patented many years after- 
wards as the Fremy system. Speaking of the Wynaad experiments, Mr. Minchin — 
says, “‘ Small portable boilers on wheels were used, which followed the coolies — 
who were cutting the stems along roads through the cultivation. The steam — 
was turned into closed wooden boxes into which the stems were placed. The — 
skinning by hand was a slow process, but the ribbon was saved.”’ ae 

Machinery and Processes.—So much has been written for and against the — 
various machines and processes that have been invented and patented for — 
stripping the bark into ribbons, for degumming the fibre, or for producing filasse — 
direct from the stems, either by chemical or mechanical contrivances, ete., ete., — 
that it seems undesirable to venture further, in this very brief sketch of the 
existing Indian rhea industry, on so very controversial a subject, and one which 7 
has hardly assumed practical importance in India. It may, however, be said — 
that by one set of writers it has been upheld that the proper way is to treat — 

156 



PREPARATION OF FIBRE NIVEA 

green stems and  paagy oe direct what might be called a green filasse; by Green Pilasse. 
Sr ahad, since the bre from such a process has still to an elaborate 
ical treatment before being fit for the spinner, there is nothing gained by 
ng out filasse on the spot. All that is required is the production of wey Ribbons or Dry 

en or even dry stems. By still another set of writers it has been upheld Stems. 
at the. paronntage of fibre to bark varies so very greatly that it would. be 

organise a future trade on such a basis. The prices offered for 
¢ t bark would have to be very low, in order to safeguard against an 

» yield of fibre—thus ruinous to the grower of good isthe It has 
ling) pheon contended that success can alone be obtained if the clean fibre, Finally 

very nearly, if not aa g opt fit for the spinner, be produced by the leaned Fibre. 
or, tho at central factories adjacent to the areas of cultivation. 

In the Kew Bulletin (add. ser., ii., 1898), the reader will find full particulars 
the various methods of cleaning the fibre, and of all the machinery 

» then in use. 
.. Bernard Coventry’s highly interesti rin The Agricultural Journal 
e190, ii., pt. i., 1-14) reached my after the above observations 

d | bee to the i It has thus been only possible for me to. make 
1 for a brief Latics. e would seem to lay more stress on the machinery used 

1 on the climatic and soil conditions of the countries of production or the 
: t grown. In that he may possibly in the future find himself mis- 

aken. any case the yield of 2} per cent. of clean fibre is practically that 
1entioned by not a few of the past investigators, from y, Stans- 

ete., downwards. But Mr. Coventry narrates the circumstances under Tirhut 
thea fibre cultivation had been undertaken in Tirhut. These, it would Experience. 
were precisely those recommended by me some years ago (Agri. Ledg., 
No. 15, 466-7). And briefly as follows:—A company of Calcutta 

m erchants (the Bengal Rhea Syndicate, Ltd.) undertook to supply the Faure Bengal 
lachines for the decortication of the plant, and to ship and sell the produce. Syndicate. 
apne plantations were to grow the t and prepare the fibre, “ the hee 

realisations in connection with the whole enterprise being brought 
a joint account.” ‘‘ The area cater by these contracts aggregated 

45000 acres. As the planting and cultivation progressed it was found, 
‘ver, that many localities which had been scletted were unsuited to the 

h of rhea, so that ultimately the area actually put down did not exceed 2,000 
es” (Coventry, /.c, 4), In a further passage Coventry mentions incidentally 

he area in Dalsing Sarai as having been 500 acres. Speaking of the subject of 
yield, he says, “‘ The stems in well-established plants should be as tall as possible, 

_| from 4 to 6 feet, but never less than 3 feet. Four good cuttings should be secured 
_ per annum if it is to pay, and the total weight of these four cuttings of green stems 
Should not be less t 30,000 lb. per acre, or say 15 tons. The yield of dry Yield. 
"fibre from these stems should not be less than 2} per cent., making 750 lb. per 

per annum. This amount will vary with the efficiency of the decorticating 
chine. The possible amount of fibre to be obtained from the stems is be- 
ved to be 5 per cent., but owing to the large amount which is broken and 

t away in the rough process of decortication, only 2} per cent. can be relied Rough 
m for an average yield with existing machinery, and this is given by the Faure Decortication. 
machine.” It is thus not quite clear whether these are the results actually 
ibtained at the Research Institute, Pusa, or only indicate iti rt per- 

opinions and expectations. It is all the more disa 83 ting, therefore, 
; this uncertainty has to be concluded by the opinion that “if the spinners 
pew truly desirous of developing this important industry they must encourage 

growers and offer a price more commensurate with the intrinsic value of 
he product.” What is doubtless wanted is a remunerative demand. [Cf. Agri. 

., 1898, No. 15, 466; Kew Bull., 1907, 4-8.] 
_ Indian Industrial Uses.—1 came across no Natives of India who were Use of Fibre. 
ware that the fibre could be spun into such fine yarn that it might be woven 

o fabrics. In the case of Bhagalpur it is stated that it had been used some 
years ago in admixture with silk. Whether it is still so employed I 

unable to discover, but throughout Bengal and Assam it is spun 
coarse thread, three strands of which are again spun together to make 
-lines and the cord of which the kai jalas or fishing-nets are made. _ While 

v in Dinajpur and RangpurI heard of one or two markets or annual Markets where 
at which the fibre, the cord, or the nets of rhea were said to be regularly Fibre may be 

for sale, such as the Bora ‘Daroga mela and fair at Kaunia. = : 
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FINANCIAL ASPECTS OF RHEA. 

Yield in Other Countries.—The foregoing remarks have been thrown 
together with a view to represent all that is actually known regarding 
the cultivation and manufacture of rhea in India. I have quoted 
figures of yield and prices obtained for bark and fibre, but I have not 
attempted to give actual estimates of the cost of production nor of the 
practical results obtained, because so far as I am aware these can hardly 
be said to exist in connection with India. It would seem, however (to 
judge by the yield of bark and of fibre reported from other parts of the 
world, where rhea cultivation has been conducted on business lines), that 

we have to suppose that the plant is infinitely less productive in India ; 
in other words, that India is not well suited for rhea production ; or that 
the plant has degenerated to a stock very much inferior to that which 
exists in China, Japan, the Malaya, and America; or that our system 
of cultivation is altogether defective and deficient: or that the Indian 
results have been much under-stated ; or, lastly, that the returns from 
other parts of the world have been greatly over-stated. I cannot, there- 
fore, attempt more than to allude briefly to some of the figures that have 
been published outside the limits of India. 
Wray, jun., the results of the Perak Government cultivation are given 
for five experiments. These varied in yield from 1,280 lb. to 2,508 Ib. 
of ribbons per acre, or a mean of 1,656 lb., which gave 1,173 lb. of cleaned 
fibre. With so splendid a result (very nearly double the usual figures 
recorded for India) one would have expected the experiment to have been 
announced as a financial success, but Mr. Wray tells us that with ribbons 
at £7 a ton in London, a net loss of $18.30 per acre was sustained. Of 

Wenchow in China it has been found that one cutting of 80,000 stems 
yielded 3124 lb. of fibre per acre. It is thus possible that, adding the 
other cuttings, the total return would have been 900 to 1,000 lb. of China- 
grass. 

Mr. E. Mathieu of Singapore has published a highly satisfactory 
account of rhea cultivation in the form of a review of the results obtained 
by the Director of the Botanic Gardens of Java. Mr. Mathieu supports 
his views by reference to parallel results obtained in America and 
Algeria. .He believes that. after three or four years’ growth a 
Malayan plantation should yield in four cuttings 20 tons of stems 
per acre, and that these ought to give 3°75 per cent. of clean dry 
fibre or 1,680 lb. per acre, worth in London £24 a ton, which would 
yield_a net, profit over working expenses of. $102.30 per acre. If this 
estimate be accepted, the Malay plantations would yield fully double 
the average outturn mentioned in connection with India. But even such 
a splendid production falls far short of others that have to be recorded. 
According to certain returns. published in connection with the Keru 
valley, California, four cuttings are said to have been obtained a year, 
making a total of 50,400 lb. of green stems, or a little more than double 
Mr. Mathieu’s estimate for Malayan production and perhaps five times 
the mean of all the figures given above in connection with Indian 
experience. Mr, Charles Richard Dodge (Useful Fibre Plants of the 
World, 89) gives 25 tons of green stems with leaves as a fair average for 
California, and Hilgard mentions a yield at the Californian Experimental 
Station (Bull., Nos. 90, 91) of 1,935 Ib. of fibre per acre. From the experi- 
mental cultivation of a small plot. of B. nivea at Kew, it was calculated 
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that the yield would be 29,000 lb. (say 13 tons) of green stems after the 
Yeaves had been removed. At Algiers (according to the late Director of the Algerian Yel, 
— Bota Gardens—Mr. Hardy) the yield was 48,000 Ib. of green stems tye 
with their leaves, or 27,600 Ib. of stems : this amount on drying is reduced 
to 4,900 Ib. and affords 1,400 Ib. of fibrous thongs. But two such crops 
may be obtained a year,so that the total of ribbons would be 2,800 lb. 
At , according to M. Goncet de Mas, 26,300 lb. per acre were ob- 

tained in the second year, and 32,360 Ib. per acre of stems without leaves 
‘in the third year of the plantation. The last quotation worked out at 
1,280 Ib. of raw fibre. Lastly, M. Favier gives 1,285 lb. of fibre per acre 

the approximate average annual yield. 
uropean Industrial Uses.—I do not attempt to express a Uses of 

definite opinion on this aspect of the rhea question, though essentially China- 
“necessary to any full comprehension of the financial issues of production 8*#5*: 
in which India is at present concerned. The fibre would appear to be used 
for sacking, sailcloth, belting, table-cloths, sheeting, shirting, dress cloths, Textiles. 

aces, nets, thread, string, cordage, ropes, fishing-lines and paper. Wiesner 
Denkschr. Akad. Wiss. Wien. Math.-Nat., 1902, Ixxii., 7, 22, 28) makes 

“many references to the Chinese use of this fibre in the manufacture of 
paper. On the authority of Karabacek (Das Arabische Papier, 28-9) he 

ites, for example, that it was used in ancient times in China for the pro- 
uction of the best document papers. But the applications of rhea are more chinese Paper. 

_ yaried and diversified than those of almost any other known fibre. Still, 
_ its progress in popular favour has been remarkably slow. It is employed 
__ at present very largely for giving strength to other textiles, and has rdly 
as an independent or recognised position of its own. It might 
_ be said that its disadvantages are its abnormal strength and lasting pro- objections to 

_ perties under all vicissitudes; its stiffness and glossiness; its want of ®° 
- tustle ; its peculiar lustre (which has not caught popular fancy) ; and its 
imperfections in dyeing (especially black shades)—these are the sort of 
4 ections often urged against rhea. But it seems possible that they would 

_ all disappear if two further adverse circumstances could be overcome, viz., 
first the necessity for special and expensive machinery, and second the Special 
_ very high cost of production. The difficulty that long obstructed rhea, 
_ namely the discovery of a good decorticating and degumming machine 
_ or process may, however, be said to have disappeared, and the chief 

_ objection now advanced by the growers is that the price offered is not cost of 
_ Temunerative, and by the manufacturers that more ‘cannot be paid until a *"°t™ 
- speci Sy ae has been secured for the fibre in the markets of the world. 

_ In The Agricultural Ledger (1898, No. 15) are given 34 pages of references to 
_ reports, books, newspapers, etc., in which information regarding Rhea will be 
_ found. [Many of the additional sources of information consulted while writing the 
_ ‘present article have already been cited, but the following enumeration in sequence 
__0f dates may be added :—Schulte im Hofe, Die Ramiefaser, 1898; Sadebeck, Die 

. der Deut. Kolon., 1899, 293; Times of Ind., Jan. 7, 1899; Ramie, 
ratte Settl., in Ind. Text. Journ., April 1900; Ramie, in Proc. Inter.’ Cong., 

ne 28-30, Oct.1-11, 1900; Schanz, Die Boehmeriakultur, China, in Der Tropen- 
r, 1901, v., 126-36 ; Jumelle, Les Cult. Colon. (Indust.), 1901, 27 ; Greshoft, 

umie, Dutch. E. Ind., in Indische Mercuur, Jan. 6, 1903; Van Maanem, 
a Cult. de la Ramie, in Rev. des Cult. Colon., 1903, xiii. 82; Wiesner, Die Rohst. 

! 9 a 1903, ii., 319; Birdwood, Anglo-Ind. Rev., Jan. and Feb. 1903 ; 
, Feb. and Aug. 1903; Van Maanem, Ramie and Ramie-Union, in 

8 Mercuur, April 19, 1904; Edwards-Radclyffe, series of articles in Ind 
Pl Gaz., conel., June 11, 1904; Barraclough in Capital, April 21, 1904; 

_ Ganpenter in Trop. Agrist., May, 1904; Ind. Text. Journ., Jan. and Feb., etc., 1904.] 
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BCEHMERIA OR RHEA SUBSTITUTES. 
Practically every fibre obtained from the Natural Order UrticacE& or 

the Nettles might be mentioned as a possible Roza SusstiruTE. These are, 
however, referred by botanists to two sub-tribes, viz. the S77NGING and the 
STINGLESS NETTLES. Of the former may be mentioned Girardinia, — 
Laportea and Urtica, and of the latter Bahmeria, Debregeasia, — 
Maoutia, Sarcochlamys and Villebrunea. These and a few other 
allied genera are well known to afford strong and beautiful fibres. There i Is, 
however, an objection to the former group that applies in nearly equal force 
to all the species, namely that the poison of the stinging hairs renders it 
difficult to collect the plants ; and indeed in some instances the poison is 
absorbed and retained by the fibre during the process of preparation.. The — 
stinging nettles are consequently an intractable group of plants, no single 
member of which has assumed or seems likely to assume commercial im- 
portance in the modern commerce of any part of the world, even although 
the fibres they afford are strong and exceedingly beautiful. The other group — 
—the stingless nettles—in addition to the China-grass or Rhea contains = 
several plants that are much appreciated in the countries where met: 
plentifully, and mainly as sources of useful fibre. Several of these are als 
capable of extended utilisation, should the necessities of commerce. 
for new and diversified fibres. Each possesses special features of its ow 
and the chief difficulty that stands in their way is that which has retarde¢ 
thea itself, namely that the necessity for their recognition has scarcely 4 
arisen. By far the most promising fibre of-this series is Villebrunea 
integrifolia. a 

In the remarks that follow I shall deal as briefly as may be possible 3 
with each of the more hopeful rhea substitutes, and, as customary, in the @ 
alphabetical sequence of their scientific names :— : 

Debregeasia hypoleuca, Wedd.—This large shrub is met. with f 
plentifully on the margins of fields, by roadsides and watercourses, 
near houses, in the western temperate Himalaya, at altitudes of 3,000 
to 6,000 feet. It is best known by the following vernacular names :— 
piruni, tashiare (tushiyara), sidru, tashdri-sidr, sihdéri, sanddri, sanséri, q 
amrer, thand, pincho, prin, etc. 4 

It is freely ‘pollarded in October, and forms long, straight, willow-like shoei . 
which yield a fair percentage of bark-fibre; the shoots are also made into ce 
crude baskets for local use. The fibre is very generally extracted by the hill 
people and employed for ropes and cordage. Various methods of separating 
and cleaning the fibre have been reported. Baden-Powell observes that and 
shoots are not steeped in water but are dried, and when brittle are beaten an 
the fibre collected. The fibre is reported to be exceptionally strong. ue 
special value for fishing-nets, because of its resisting the action of water. ; 
cordage and rope it is employed for all agricultural and domestic purposes by a 
the hill people, but I have never heard of its being spun and woven nor have ~ 
I come across any account of a systematic production or even of a scientific P. 
investigation of the fibre. a 

The closely allied species D. velutina, Gaud., perhaps hardly deserves to 
be treated as distinct. It is a tall shrub of the sub- -tropical Himalaya (especially © 
Eastern) and of the mountains of Western and Southern India and Burma— 
common in evergreen forests. The following are its better-known names :— 
Tashiart, kamhyem, kapsi, kurgul and putchaw. It takes the place very largely, 
in the mountains of Western and Southern India, of the previous species on the — 
Himalaya, It is also used by the Himalayan people, more especially on the : 
eastern extremity, but is less plentiful to the west than the former, In “ 
Madras Manual of Administration it is spoken of as one of the chief fibres ¢ 
that Presidency. It is fairly extensively used in the Nilgiri hills, and a consi 
ment was sent to Europe by the Glenrock Company which was valued at £70 
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- aton! Mr. Cameron refers to it as one of the commonest and most conspicuous 
T of the Wynaad and Nilgiri hills. . Its fibre he tells us is used for bow- pow-strings, 

“ would appear to require to be better known to be much pp pre: 
* In Ceylon it is used for cordage and string especially suitable for 

wi Girardinia heterophylla, Dene.—In commerce this is known D.E.P., 
as Nizerrr Nerrie. There are three fairly well recognised varieties, viz. til. 408- 

(a) heterophylla proper, the condition met with on the temperate and wigini 
tropical Himalaya from Marri eastward to Nepal, Sikkim, Bhutan, Nettle. 

‘Assam and Burma ; (8) paimata, the special form on the Nilgiri hills 
and Ceylon ; and (y) zeylanica, the variety met with on the mountains 

of Rajputana, Central India, the Central Provinces, and the Deccan, 
south to Travancore, It is commonly stated that palmata yields a fibre 
‘superior to either of the others. It would be more correct to say that 
palmata had been systematically studied and reported on in 1862 by the special 

Mr. McIvor, Superintendentof the HorticulturalGardens, Ootacamund, “’*#*# 
. the other forms, though known to be fairly extensively used by the 
tribes, had not. been separately investigated, Under these circum- 
ces it seems likely to serve the purpose of the present work if all three 

be treated conjointly. © The following ‘are the vernacular names best 
known :—bichiia, alli, awa, bhdbar, keri, sanoli, hori-surat, pha-pat, vernacular 
tukak, serpa, herpa, ullo, kawu, shish-wna, kubra, jurkanddli, kunddli, Se™**- 
moti khajati (or moti-kajoti), agia, agarra, awah, ana, schorigenain, hpetye, 
betya, bekshd, etc. [Cf. Agri. Ledg., 1898, 78-9.] 
_ Production.—In the. North-West Himalaya Girardinia takes the place of Himalayan 

bregeasia in the higher and more interior or northern tracts ; it occurs between Supply. 
000 and 7,000 feet in altitude, and thus practically above the altitude of 
Debregeasia, It is a tall, stout, much-branched plant that grows to a height of 
to 10 feet and usually in the form of dense clumps which, owing to the very 

_ poisonous nature of the stinging hairs, are left severely alone both by men and 
animals. The plant is, however, fairly extensively utilised by the hill tribes, 

pecially on the Himalaya, as a source of strong and durable fibre. The long 
ight shoots are cut down in the cold season (August to October), stripped Season of 

_ Of their leaves and buds at once, so as to remove as far as possible the stinging Cutting. 
: bristles ; they are then washed for three or four days in water, and the fibrous 
bark thereafter drawn, off as with hemp. Capt. Rainey, speaking of the 
_ present plant, not Debregeasia, says the shoots after being cut are exposed 

the open air for one night ; then stripped of their leaves and sun-dried ; next 
d in vessels and boiled with wood-ashes for twenty-four hours. The fibre Boiled with 

thus found to separate easily and is removed, washed and sprinkled with the Wood-ashes. 
ur of the grain kodra, and left to dry, when it is ready to be spun, Campbell 
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«four ot that in Nepal this fibre is used in making an exceptionally strong cloth cloth made of 
_ called. (Agri.. and Rural Econ. Nepal), and Gamble and others use for the Fibre. 

that cloth (as met with in Sikkim) the name gunny or gunnia; in Burma 
J a is called gun. These names are doubtless derived from bhanga (which origin of Name 
_ ‘Signifies to break) and ganja—two words that, at the present time, are restricted @unny. 

_ to the sexiosting, RFORemY, of hemp. The term gunny in modern commerce 
__ is applied to a sacking made of jute. 

t has already been mentioned that McIvor cultivated the form palmata Nilgiri 

Experi- "as are found in ravines. . He sowed the plant in rows 1 inches-apart and cut ment. 

f 

i 

i 
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doing so he left 6 inches of stem as the stool for future shoots. After each 
cutting the earth between the rows was dug to a depth of 8 inchesand manure Method of 

- From the crop of July an average produce of 450 to 500 Ib. of clean Cultivation. 
! may be expected. Of this 120 lb. will be superior quality, in other words Yield. 
the produce of the very young and tender shoots, which should be assorted by 
themselves at the time of cutting. The January crop will yield on an average 
600 to 700 lb. per acre. This fibre is, however, inferior owing to the shoots 
being mature. Were fine fibre only desired, MeIvor was of opinion it would 
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Mixed with 
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Special Features 
of Interest. 

Flax 
Substitute. 

D.E.P., 
iv., 587. 
Devil 
Nettle. 

Most 
Poisonous of 
Nettles. 

be necessary to reap the shoots at an earlier time, 
than stated. ; 

The inner bark abounds in fibre, that of the young shoots being the finest 
and strongest. and peculiarly silky and at the same time woolly. ‘The shoots 
when cut were allowed in McIvor’s experiment to remain as they fell for two 
or three days, by which time they had largely lost their stinging property but 
were pliable enough to allow the bark being peeled off and separated from the 
leaves. The bark was then tied in small bundles and dried in the sun., When 
quite dry the ribbons were beaten with a wooden mallet, which caused the outer 
bark to fall off and leave the fibre comparatively clean, The fibrous part 
was then wrapped up in small bundles and boiled for about an hour in 
water with wood-ashes. The fibre was thus removed and washed as rapidly 
as pa in clear running water, after which it was bleached as with flax 
or hemp. cnn 

Nothing further is known of the above experiment, but it may be inferred 
that the result was not considered a financial success since the endeavour to 
grow the plant and sell the fibre appears never to have been repeated in any 
part of India. i y stv lyVeg 

By way of concluding it may be said that, in connection with the inary 
into rhea fibre in Burma, information was received of what was called Wild-rhea— 
a plant fairly extensively used as a source of fibre by the Shans. On a botanical 
specimen being furnished this’ was found to be Girardinia heterophylla, 
called by the Shans hpetye. Mr. Carr, Deputy Conservator of Forests, Mandalay, 
wrote that the fibre was not considered so good as gun (rhea) and was not used 
much by the Burmans. The Palungs, however, were said to mix it with gun. It 
is somewhat curious that the Jabako and Angami Nagas also employ Girardinia 
fibre mixed with their ban-riha (Villebrunea) or with cotton, and in Europe the 
opinion formerly prevailed that the special feature of Nilgiri Nettle fibre was 
the ease with which it could be mixed with wool, a property not possessed by 
rhea, and due to the woolly nature of Girardinia, . 

Properties.—Recently, however, as a consequence of inquiries made at the 
Industrial Museum, Calcutta, a sample of the fibre was sent to the Tmperial 
Institute for report. Dunstan furnished a reply which has been issued by the 
Reporter on Economic Products as a Commercial Circular (1905, No. 1). The 
following abstract may be here given :— c 

It is evident that these results confirm those of Cross and Bevan, but 
indicate that the present sample is less susceptible to the prolonged action 
of alkali (as shown by the b-hydrolysis) and contains a larger percentage of 
cellulose. The fibre of Girardinia heterophylia is remarkable for its : ility 
to withstand the action of alkali, its richness in cellulose, and the length of its 
ultimate fibre. ‘There can be no doubt that the product is of excellent eee 
and it seems highly probable that, if it could be prepared on a commerci. | scale, 
it might take a high position among textile fibres. ras 

Mr. B. J. Rose, of the Indian Trade Enquiry Office, 73, Basinghall Street, 
London, E.C., obtained a commercial valuation of the fibre which was as follow: ta 

“The small sample of the prepared fibre of the Nilgiri Nettle (Girardinia — 
heterophylta) received from the Reporter on Economic Products was sub- 
mitted to a fibre broker, who reports as follows ;—‘ We have examined the sample 
of vegetable fibre, and beg to report on same: microscopical examination eae 
similar structure to flax, appearing, however, to be ineffectively retted; soft 
and more open than flax, also of a more downy nature. Length and fineness 
similar to flax and slightly more silky. In our opinion this fibre is more likely 
to be employed under similar conditions to the flax fibre than as a wool substi- 
tute. We value the fibre at £20 per ton.’”’ [See also p. 151.) aes 

Laportea crenulata, Gaud.; the Fever or Devin Nerrie. An 
evergreen shrub met with in the tropical Himalaya from Sikkim eastward 
to Assam, Burma, Ceylon, Perak, Java, etc. Is known by the following ae 
Surat, chorpatia, moringi, sir-nat, mealumma, pheytakyee, etc. Sale 

This curious plant may be described as the most poisonous of all the nettles 
of India, although compared with the preceding it is harmless looking. Its 
stinging hairs cause excessive burning pains, which last for days, augmented on 
the part being washed ; at the same time it produces violent sneezing and copious 
running at the nose and contraction of the jaw with severe swelling of the par 
affected. J, D. Hooker (Him. Journ., 1852, ii., 188); Masters (Prod. Angami 
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Beddome (F1. Ayis, ii., 306), and many other writers allude to the saboncne 

. of ghie 

og cane hen ge staple BA a Rapala «yao 
of which measure 8-16 mm.,, but its great loss on hydrolysis, together 

a poisonous ag aie Beige perty, stamp it as unlikely ever to become of commercial 
dian plant is closely allied to . canadensis, the fibre of 

at oe ie was of importance in Europe and which recently has been 
i for cultivation in France as a substitute for rhea. 

outia Puya, Wedd: ; Agri. Ledg., 1898, No. 15, 120-6, and pl. DEP. 
1 as pua- mga 7 Nepal Hem mp, and by some writers as Witt 
ni, pua, puya, yenki, kyinki or kienki, puttanti, sat-sa or sat-sha Pua 
a,etc. Ashru yi 2 we or even 8 feet in height, fairly plentiful 

$a 

it dal ¢ lamp forests at the foot of the Himalaya from arhwal eastwards | 
rough Nepal and Sikkim to the Khasia hills-and the mountains of sitkim 

Burma, at altitudes of from 1,000 to 4,000 feet. hia and 
Pe is B pire urely a wild plant and is nowhere cultivated. It does not grow in 

e fore t frequents glades and open sp overrunning abandoned fields, 
shed es leaves in winter, comes into fresh foliage about May, and flowers 

and fruits in August and September; the shoots intended for fibre must. be 
‘out | sfore the fruit matures. 
fibre erties.—Mr, G. A. Gammie described (in 1890) the preparation of the 

at Mungpoo in Darjeeling, his description coinciding in almost every 
alar with Dr. Campbell’s account written in 1847: “The bark is peeled Ribbons of 
stems in ons set ; boiled in water, thickened with common wood- Bark boiled in 

Soma it is then as much as possible of the adhering bark is W00d-ashes. 
parated from the fi sd py alternately beating with a wooden mallet and wash- 

in cold water. After-this the water is rinsed out, and each bundle of fibre is 
ly covered with a paste of micaceous clay, and dried. . When thoroughly Clayed. 
th and the remaining bark are easily shaken off, leaying the fibre in 

i state fit for use. If fibre is required free from dust, it is repeatedly rinsed 
intil the water runs clear, and then re-dried. The white or b uish-white clay 

found here and there, near streams, is preferred as it gives the fibre a good 
! ny If its appearance is of no consequence, yellow clay is said to be 
a effective, I do not know whether the action of the clay is altogether 

hanical or not, A few samples which were prepared by treatment with 
me and chalk were coarse in appearance and rough to the touch ; those treated Use of Lime, 
y clay, on the other hand, were soft and silky.” It need only "pe added that : 

n says ‘ pua is chiefly used for fishing nets and lines. I am told that 
erly vthe Lepehas. made cloth from it, but the contraction and expansion 
dily y caused in it by atmospheric changes made it uncomfortable and un- 

uble for wearing apparel.” 

hlamys pulcherrima, Gaud.—A large shrub in Assam, D.E.P., 
 Khasia hills, Sylhet, Chittagong and Burma, and. distributed to wer ii., 

ow tra. It bears the following names mergnhate jam, dogal or ddggdl, Daggal 

, tsatya, shap-sha-pen. Fibre. 
bark gives a good rope fibre, and the inavel and twigs in’ Gonuinstibn 

: the bark of Albvizeia are used in Assam in the production of a -madder- 

% rk 

fa Utica dioica, Linn., also U. parviflora, Rozb. One or both D.EP., 
f these lants are met with plentifully near human dwellings on the Vi. pt. iv., Pp 215-6 Hime aya (up to 12,000 feet) from Kashmir eastward to Assam and bis 

Burma ; also on the mountains of Central, Western and Southern India, ee 
altitudes of from 3,000 to 5,000 feet. They, are eve, the same names 

L aeten: 
wren young tops and the h phied: shoots teiinions through the 
parasitic action of an aecidial fungus) are. y eaten on the Himalaya. Nettle 

» was the textile of certain purposes in primitive E (Hehn), and»still is Edible Parts, 
_ The word Net is derived from the same root as Nettle. A knowledge 

heir fibres prevails in India, but it can hardly be said they are manufactured. 
s doubtless was alluding to Urtiea parviflora when he said that the 
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Semi-cultivated. 

Natural 
Habitat. 

Various 
Wild-rheas. 

plant is cut in October and sun-dried ; when brittle it is beaten and the fibre 
separated. “Seeing it stated that there was considerable labour required in 
cleaning the fibre, I made particular inquiries on this head; as far as I could 
learn, there is no greater trouble in cleaning the fibre of the Utica, when merely 
dried, than is experienced with the hemp of the hills which is not retted in 
water.” The fibre is said to be employed for making ropes. [C/. Hanausek, 
Micro. Tech. Prod.'(Winton and Barber, transl.), 1907, 88—9.] 

Villebrunea integrifolia, Gaud.; Agri. Ledg., 1898, No. 15, 
108-19, and pl.; Risa Frsre. This small tree er bush is met with on 
the Eastern Himalaya to Assam, the Khasia hills, Sylhet, Manipur, 
Chittagong, and right across to the other side of India; on the Deccan 
Peninsula from the Konkan southwards;and lastly in the Andaman Islands, 
It is the bon (wild) riha of Assam, also ritza, risa or ree, jutta, bon-kotkora, 
likoi or likoikhun, lipic or lipiah, kaphitki. Mee 

History —It affords both the red and the white fibre made known 
by Hannay in 1850 under the, name of. mesakhi. In fact Dalton 
affirmed years ago that Hannay’s: mesakhi was the same as his bon 
riha. Royle suspected Dalton to be correct and I have little or no 
hesitation in saying that he was so, though it is curious that none 
of my correspondents in Assam or on the eastern frontier anywhere 
have sent me either the plant or the fibre under the name mesakhi, 
nor was that name mentioned to me during any of my numerous 
explorations on the Assam frontier. Although fairly plentiful in the 
Deccan it does not seem to have a vernacular name, nor apparently is 
it known to afford a useful fibre by the people of Western India. During 
a brief tour in Coorg and the Wynaad some short time ago I personally 
endeavoured. to learn something about this plant. It was found plentiful 
in the lower damp valleys near the cardamom plantations, but no one 
seemed aware of its being of any value. Debregeasia velutina was 
pointed out as the only known wild fibre plant. Subsequently one 
writer, in response to my account of Villebrunea (Agrv. Ledg., L.c.), 
affirmed that wild-rhea was plentiful in Salsette and the fibre regularly 
exported up the Persian Gulf, but on being asked for a sample, sent a 
plant which was neither rhea nor any of the rhea-substitutes, thus once 
more demonstrating to what extent the bugbear ban- (wild) rhea has 
obstructed the natural development of India’s fibre resources. 

A botanical 2 owe of the present plant was sent from’ Assam to the 
Herbarium, Royal Botanic Gardens, Calcutta, by Jenkins early in the ‘fifties. 
On the label of that specimen is recorded the following—‘ This is the ban- 
rheea from which the China-grass cloth fibres are prepared.” I mention this 
circumstance as of historic value since it proves that the so-called wild-rhea of 
the early Assam investigators and the bon (ban) rhea pointed out to me on numer- 
ous occasions, during explorations in Assam and across the north-eastern 
frontier into the country of the Mikirs, Nagas, Singphos, Jabakas, Manipuris 
and other tribes, is the self-same plant of which so much had been said fully half 
a century ago. In the country indicated the plant is indigenous, but so far as 
I could discover, is nowhere systematically cultivated though doubtless en- 
couraged to grow and even planted along embankments, roadsides and other 
suitable situations with a view. to affording a ready supply of fibre. In its 
purely wild habitat it frequents damp glades near streams, though with its 
roots well above water-level. Because of its being an indigenous plant and 
called ban- (wild) rhea there arose the very mistaken notion that it was the source 
of the cultivated rhea, and still more perniciously the idea that rhea fibre could 
be procured in India from a wild source for little more than the cost of collection, 
and further that all that was necessary to secure a never-failing supply was to 
plant out waste lands with the wild rhea. I have already fully disposed of these 
absurd notions and need hardly repeat that the wild-rhea of Burma is Girardinia, 
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the wild-rhea of Sikkim ™aeutia, and the wild-rhea of Assam the present species 
—t! jlants that are as remote from rhea proper and from each other as 

the; ould well be. They are all nettles it is true, but there the resemblance 
| begins and ends. ‘They are different botanically, chemically, industrially and 
| agriculturally. To continue to think of them as wild forms of rhea is the 

blindfold acceptance of a name at the probable expense of a future trade. To 
place this wonderful fibre—wild-rhea of Assam-—on the markets of Europe as 
? in price, merit and industrial application with the wild-rhea of Burma, 
would in all probability be to condemn. it to complete neglect. It has merits 
‘and properties of its own as different from rhea itself and from all other wild- 

‘as from flax. It would, therefore, be of t advantage were some en- 
‘ name accepted and recognised in Europe as the commercial name 

fibre, such, for example, as that which I have ventured to assign to it 
‘namely its Naga name Ris. 
dit of Cultivation.—According to the opie hitherto published, it 

| may be pro ted by root-cuttings, by slips, or by seed, and its cultivation 
a id eted oO 

> ise 

Yynnse 
. 
ogee # 

n the same lines as with the willow in Europe, It is said to be grown 
wgely by the hill tribes on the north-west of Yunnan, and by the Singphos and 

Dhoanneas of the Assam north-east frontier to a small extent only ( y). 
The tree when left unmolested attains a girth of about 2 feet and a height of 
rom 30 to 40 feet. It is abundant within the valleys bordering on the ia 

i Garo hills. It is only found in mixed evergreen forests, and is not gre- 
-garious. It thrives principally in shady damp ple on the sides of streams, 
but does not grow at all on the plains or in places exposed to the sun. The 
tree flowers in March, and the seeds ripen in April (Lloyd). I collected the plant 
repeatedly on the plains of Assam proper, for example on the embankment of 
the Rajghur in Sibsagar, and at Nahor Rani in Tezpur. It is very plentiful at 
Tingali, at the foot of the Jabaka Naga hills, growing on loose soil with plenty 
of water. It could be grown on the sloping banks of most of the depressions or 

| hullahs within tea estates—lands which a present are not only waste, but often 
‘8 source of positive danger to the tea plant. 

. Be Palettior and Separation of Fibro The trees are pollarded during the 
_ months of November to February, and the young shoots become available in 
June and through the rains. The fibre is extracted from the branches in exactly 

_ the same manner as from Behmeria nivea, only the fibre is longer, One 
-man preparing risa can get as much fibre in the same time as three men pre- 

paring the cultivated rhea fibre (Lloyd). The young shoots begin to appear 
_ in May, and these alone are used for fibre. The Naga way of preparing the 

ribbons is quite different from the Assamese. The cuttings are Brea 
from May to October, during the rainy season. The shoots are carried to the 

‘ vil ges, where the outside green skin or bark and alittle slimy matter are scraped 
_ off. Then the ribbons of partly cleaned fibre are stripped from the shoots. 

__ The inside of these ribbons is next scraped with a knife so placed in the hand as 
| to allow the edge to rest against the forefinger. The strips are drawn through 

Tepeatedly in order to remove the slimy and gummy substances from the inner 
face. After being cleaned in this way, the ribbons are left to dry in the shade. 
When fully dried they are next steeped in water and wood-ashes for about 

nty-four hours, and then boiled in rice water for four hours. The fibre will 
then found to be quite free from gum, and may be separated into: fine 

threads. This is, however, a tedious process and is mostly carried on by the 
old people of the villages. The Assamese, on the other hand, take off the 

ibbons when the shoots are in a half-dry state and do not first scrape off 
the outer bark and gum. They also leave the inner face coated with the 
slimy substance. They purify it in a coarse way by rpming 2 lime and then 

__ twist it into twine, or simply divide up the ribbons and without any prepara- 
ion twist these into twine. This is employed in making the nets used to catch 

_ deer (Severin). ; : 
Yield and Utilisation.—Col. L. A. M. Lumsden, C.B. (of Lumsden’s 

Horse) was good enough to supply the thongs of bark that were furnished for 
examination and report. These were stripped from wild plants that had not 

been cultivated nor pollarded to produce special fibre-yielding shoots. The 
_ consignment was, therefore, very mixed and an allowance has to be made for this 

circumstance. The following facts are instructive. The green branches stripped 
came to 36 maunds 32 seers; the green ribbons of bark obtained from these 
weighed 3 maunds 30 seers ; and the dry ribbons, without any preparation other 
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than drying in the shade, came to 1 maund 30 seers (Lumsden). The fibreis’ — 
used in the manufacture of a coarse cloth, but chiefly for fishing-nets (Hannay). _ 
In the Garo hills the fibre is only prepared in small quantities and for home _ 
consumption. The people use it in making nets, and in certain cases for ae 
with silk in making cloth (Lloyd). In the Jabaka Naga country it is valued 
because of its great strength. It is coarsely woven into the bags that are carried’ 
over the shoulder. These are often beautifully ornamented, being embroidered — 
with dyed thread of the same fibre (Phillips). The Nagas believe that the harder 
the thread is spun the stronger it becomes (Severin). crv 

Properties of the Fibre.—In 1853 Capt. Thomson reported’ that 
for canvas or lines the fibre required only to be known to be gener- & 
ally used for these purposes. Royle published the results of a com- 
parative study of the fibre supplied by Hannay as follows :—Petersburg 
clean hemp, broken with a weight of 160 lb.; Jabbalpur hemp, with — 
190 Ib.; China-grass, with 250 Ib, ; rhea with 320 lb.; and wild-rhea with - 
340 lb. These were the results obtained half a century ago, but still no ~ 
progress has been made with this fibre. In March 1897 I collected person- 
ally a supply of bark in the Sibsagar district, and submitted the same — 
for examination to Mr, Melrose Arnot, at that time Chemist of the Bally | 3 
Paper Mills. He reported that the fibres separated from the bark were — 
beautifully white and of a fine silky lustre and measured 25 to 30mm. — 
long and 0013 mm. in diameter. They were cylindrical or nearly so, 
and tapered at both ends; they had a small central canal and thick — 
striated walls; a pecto-cellulose very similar to flax, but much em s 
while being equally long. Arnot then added, ‘As compared with 
the fibre of Bahmeria nivea this is exceedingly fine, indeed it is 
one of the finest fibres I have ever measured, and although not . 
anything like so fine in the individual fibre, the filaments are long and 
strong, and I have no doubt that in every respect the material would ~ 
prove more easily workable on textile machinery, and it wouid un: 
doubtedly produce very much finer textures than Bawhmeria nivea,” — 
“The colouring matter contained in the bark appears to be well worth t 
serious study.” Vis 

These results were only just what might have been snipes 
no one can scrape the bark off a young shoot and procure a sample of — 
the fibre without realising that it must be very valuable. But in order — 
to have an independent opinion I desired Col. Lumsden to procure me 
the supply of ribbons alluded to above, and these were forwarded to the — 
late Sir F. A. Abel, Director of the Imperial Institute, London, with the ‘. 
suggestion that Prof. W. R. Dunstan might be invited to examine and 
report on the fibre. tie 

On April 28, 1898, I forwarded the fibre along with a letter in which the 
following occurs :—“‘ During my explorations in Assam I gave special — 
consideration. to the ban-rhea. I found, as I had suggested in the — 
Dictionary, that while related no doubt to Baehmeria nivea it was a 
perfectly distinct plant, namely Villebrunea integrifolia. Tt can be 
grown on all waste lands ; it has little or no gum, will give a high return 
where Rhea fails ; is a very fine fibre, and perhaps as strong, if not stronger, — 
than China-grass. On these considerations I contemplate making an 
effort'to bring this fibre to the attention of commerce, and I shall be — 
very grateful if you can see your way to secure the co-operation of the 
Officers of the Research Department. I desire to have the fibre ex- — 
amined both chemically and industrially. For the latter purpose I 
shall be glad to send a larger consignment on hearing from you. The — 

166 



BEHMERIA 
WILD RHEA OF ASSAM VILLEBRUNEA 

INTEGRIFOLIA 
‘ribbons have been simply stripped off the stems. They have not 

gt een leaned in any way, and the loss no doubt will be found serious. 
"The plant produces shoots 20 feet long; the bark strips off easily, but 
no doubt machinery could be readily designed to produce a cleaned 
‘and partly bleached raw fibre. Perhaps the most important point in 
‘conn as this fibre is that it could be produced at a third the 

in " qatober of the same year I had the pleasure to receive Dunstan’s 
rt _and the following passage sets forth his results and conclusions :— 
nfortunately the untreated bark-fibre was sent for examination, con- 
fing of the bark peeled from the plant—containing the bark-fibres in 

‘strips from 3 to 5 feet in length. The only course to adopt was to imitate Stems Retted. 
us nearly as possible the retting process adopted on an industrial scale, 

which the almost complete absence of gum rendered possible. Two 
samples of fibre were received. A small quantity of each was placed in 
dishes covered with water and allowed to stand for about three weeks, 
after which time one of the samples was sufficiently soft for the fibre to 
be removed. ‘This was carefully combed and picked, and by this means 
about 10 grams of a nearly clean brown fibre in long silky threads were 
ah ed.” The fibre thus treated was then submitted to the usual 

chemical examination, and commenting on the same, Dunstan adds :— 
__ “It is interesting to compare these numbers with those obtained in the Report. 
_ examination of the fibre of Bahmeria nivea made by Messrs. Cross 
| and Bevan. Watt has pointed, out that these two fibres, are certainly 
_ distinct ; the Ban-Rhea may be the more important of the two, owing to 
__ its growing’ wild on waste land, to its containing little or no'gum,; and also 
_ because it furnishes a silky fibre at least as strong as China-grass.” “A 
- comparison of the results of the examination. of these two fibres clearly 
_ brings out the superiority of the Ban-Rhea, especially in regard to its superiority of 
- Bey er loss by hydrolysis and its higher nitration number. At the same a 

time it must be remembered that the process adopted+in treating this fibre 
in the laboratory only very roughly approximates to that which would be 
_ used ona large scale. Portions of the original samples have been submitted 
to a fibre expert, who reports that they can be readily treated bya special Readily 

_and simple process which has recently been devised. Further informa- “**“* 
_ tion as to this process can be supplied if this aspect of the matter is thought 
_ to be of importance.” 
___ Ineed only add to the above that I purposely sent the “ untreated 
bark fibre ” from. the belief that perhaps Dunstan might like to 
have the opportunity of. seeing everything contained in, the bark. and 

_ thus learning its good as well as its bad points. The fact that it lent 
Sua simple retting is a point of infinite’value which might not simple 
have been discovered. so soon, nor told us with such force, but for **“"* 
_ the happy accident of my having imposed on Dunstan the necessity 

of having to separate the fibre for himself. Comment seems almost 
 superfluous.. The report demonstrates the superiority of risa fibre 

| over ordinary rhea in regard to strength, texture and composition. The 
Tes cannot. but be considered as most important, and should com- 
| Mend this new fibre to the favourable attention of all persons interested 
i ‘rhea, rami and the allied rhea-fibres. As a catch crop to the tea in- Catch Orop 

. . risa. has perhaps no rival, certainly no equal. The fact that this 
fibre may be cleaned by simply retting the ribbons of bark (after the 

167 

wish) 

| 

| 



BOMBAX 

pact abated eee hg THE SILK-COTTON TREE 
emul 

fashion of jute) is perhaps of even more interest than its exception- 
Expensive ally high merit as a textile. Expensive decorticating and degumming 
Unnecessary, Machinery and methods are thereby rendered unnecessary. It is thus 

possible that the fibre could be turned out at a price that would not only 
undersell rhea, but for certain purposes compete with flax, if not with 
jute itself. At all events the cultivation and separation of a crudely 
cleaned fibre of great merit might easily enough be accomplished by 
even the poorest agriculturist. While rhea must of necessity command 

Peasant capital and enterprise, risa can be developed by the peasant. Tndian and 
Industry. English newspapers and periodicals have meantime been flooded with 

the usual quinquennial dose of the will-o’-the-wisp controversy on the 
favourable or unfavourable aspects of.rhea cultivation in India. Hardly 
a word has been said in commendation of this interesting fibre, which 
thus seems destined once more to lapse into oblivion. | <r 

D.EP., BOMBAX MALABARICUM, DC.; Fl. Br. Ind.,i., 349; Gamble, 
i, 487-02. Man. Ind, Timbs.,90; Pharmacog. Ind., i., 215; Cooke, Fl, Pres. Bomb., 
Silk-cotton 
Tree. 

Gum. 

Fibre Floss. 

Silk- 
cottons. 

Food. 

Medicine. 

i., 120; Duthie, Fl. Upper Gang. Plain, i., 98; Matvacra. The Red 
Silk-cotton Tree, semul, pagun, rokto-simul, simbal, bouro, semar, sdur, 
sévara, mundla biraga-chetti, puld, burla, sdlmali,letpan, ete:, etc. A 
large deciduous tree common throughout the hotter forests of India, 
Burma and Ceylon. . 

The tree yields a dark-brown Gum which is sold in the bazdrs under the 
name mdécha-ras. Another vernacular name for the gum is swpdri-ka-phul, 
“produce of the betel-palm,” the name supdri being said to be given to the 
blunt thorns of ‘Bombax by children who masticate them instéad of the fruits 
of Areca Catechu (the true supdri). The gum only exudes from portions of the 
bark which have been injured by decay or insects, for incisions in the health 
bark do not cause it to flow. It is collected from March to June, and is used 
as a katira or hog-gum. Moodeen Sheriff (Mat. Med. Mad., 1891, 61) says there 
are three market qualities of sémul gum, of which the first fetches Rs. 12 per 
maund, and the third Rs. 8. The gum is used in medicine, It is very astringent 
and is used by both Hindus and Muhammadans in diarrhoea, dysentery and 
menorrhagia. ‘Y 

The inner bark of the tree yields a good Frere suitable for cordage, and 
the seeds afford the so-called red silk-cotton or semul-cotton, a fibre too short 
and too soft to be spun, but useful in stuffing pillows, etc. It has also been 
talked of as a paper-fibre. The smoothness of the floss is believed to prevent 
its felting, and hence in the textile industries it could only be employed to mix 
with other fibres in order to impart a silky gloss. Its only important utilisa- 
tion, however, is in upholstery. But it should be observed that Buchanan- 
Hamilton and other writers have considered it as apt to deteriorate and become 
lumpy, distinct defects in upholstery. There are four plants which may be sai 
to be the silk-cotton plants of India, viz:—(1) Eriodendron anfractuoswm, DC.; 
(2) Bombax matabaricum, DC.; (3) Cochlospermum Gossypium, DC. ; (4) 

Calotropis gigantea, R. Br. [For further information see Calotropis, pp. 207-8.] 
The flower-buds of Bombax constitute an article of Foop, being eaten as a 

pot-herb. Some years ago it was reported that the estimated amount annually 
consumed in the Central Provinces was 5,000 maunds (Nicholl, Hac. Rept., 
1878-9). The root of the young tree (semul-misla) is said to be a MEDICINE 
and used as an alterative; it is made into a confection with sugar and ghi and 
administered as an aphrodisiac or as a restorative in phthisis. The young fruits 
(mardti-moggu) are stimulant, diuretic, tonic, and expectorant. The wholesale 
price is quoted for Madras as about Rs.3 per maund. The TimBER is not very 
durable, except under water. It is’ used for planking, packing-cases, toys, 
fishing-floats, coffins, the lining of wells, etc. It is also sometimes made into 
canoes and water-troughs. The tree is called the yama-druma or tree of the 
infernal regions or of the god of death, because it makes a great show of flow 
and produces no fruit fit to eat. The cotton is made into tinder, and the Ph 
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BORASSUS 
BONES AND BONE-MANURES FLABELLIFER 

Tal Palm 

used, in the Ahmedabad match factory. Of all readily available timbers it is 
the most suitable for that purpose. [C/. Jones, Select. Ind, Pl, As. 

1796, iv., 296; also Hardwicke, 1799, vi., 367; Taleef Shereef (Playfair, 
1833, 28, 103, 157; Lisboa, Useful Pi. Bomb., 1884, 17; Monier-Williams, 

n, 516; Ind. Med. Gaz., March 1888 ; Morris, Cantor Lect., Journ, Soc. 
rte., Sey 27, 1895, 897; Biscoe, List Hyderabad Trees, 1895, 3; "Kanny Lall 
=~ , Drugs Ind., 1896, 48-9; Ind, For., Nov. 1896, 22, app., 60; Kew 

1896, 205; Innes, Jungle Prod., 1896-7 ; Mukerji, Handbook Ind. ” Agri., 
901 ‘ie » Text. Fibres Comm., 1902, 70-9 ; Cunningham, Plagues 
ind res of Life "én Beng., 1907, 182, 303-7 ; "Hanausek, Micro. Tech. Prod. 

1 and Barber, transl.), 1907, 68, 368. 

BONES AND BONE-CRUSHING MILLS: BONE- DEP., 
i URES, ete.; Voelcker, Improv. Ind. Agri., 113-8; Basu, Use of v., 171-2. 
nd Trade in Bones, Beng.; Fuller, Use of Bones in Cent. Prov.; O’Conor, Bones. 

ade Ind., 1901-2, 29-30 ; Leather, Manures and Manuring, Agri. 
Ledg., , 1897, No. 8, 163-71 : also Util. Bone-dust Pb. , Rept. Dept. Land Rec, 

r pai U. Prov., 1891-2, No. 15, 45-8 ; Mollison, Textbook Ind. Agri., i., 
}, 110-3. 

r some time the einer of bones and bone-manures from India was much Value of some 
ored by writers on Indian economy. The majority of the scientific in- Murs... 
gators whose publications have been enumerated above have, however, 

rinted pont, first, that the Indian soils as a whole are not deficient in phosphates 
of lime ; second, that bones contain, in view of their cost, too small a proportion 

ogen to justify their use; third, that cereals are not so much benefited 
pect manures as by nitrogenous manures; and fourth, that it is the roots 

are not grown as field-crops in India that are most immediately and 
sessfully treated with bone. For these and many other reasons it has 
; ‘eontended that to the Indian cultivator, as matters stand at present, 

nis pe more profitable to sell the bones found on his fields than 
m as manure. Mollison, however, observes that ‘‘The rayat 

if ‘he took the trouble, collect in some districts quantities of bones, the 
ua which would be cartage and his own labour. He could grind the bones 

: . . . and by simple process of fermentation make the bones more Bone-meal. 
and, therefore, more quickly acting than in their natural condition.” If 

these operations were conducted in the rayat’s spare time and the value of his 
labour more or less discounted, I have no doubt that the bone-manure would 
b ptound as cheap as any other manure procurable. ‘‘ Bone-meal has been 
0 pw aed useful with sugar-cane, and to some extent is used with both tea 

, ment 

<6 

a! 

whic 

" 

| Mills.—In all districts tapped by railways or navigable canals and rivers, bones Trade in 
e systematically collected and conveyed to important centres, more especially ®°"*- 
seaport towns, where bone-crushing mills and bone-manure factories have been 

ished. In 1891 there were 13 such works that gave employment to 491 
0 Steadily these increased, and in 1900 there were 18 works employing 

b1 persons, These are distributed as follows :—Seven in Madras, 6 in Bombay, 
ane 2 in Bengal, and 1 in the United Provinces. Thus bone-meal and 

verphosphate are regularly manufactured and on a fairly large scale in India, 
the local demand is limited the produce is mainly exported. It is not 

possible, however, to furnish separate returns for the traffic in raw bones as 
i from the prepared. bone-manures. In 1884-5 the exports were 18,383 tons, Exports. 

fom that quantity they have steadily increased. Apparently they attained 
t magnitude in 1900-1, when they stood at 112,051 tons, valued 

1,916. For the years 1902-7 the figures were: 1902-3, 100,391 
. Rs. 54,97,967; 1903-4, 74,788 tons, Rs. 41,57,119; 1904-5, 68,203 tons, 
37,51,480; 1905-6, 87,552 tons, Rs. 49,78,778; 1906-7, 93,760 tons, 

Rs. 55,45,241. | 
} wis 

BORASSUS FLABELLIFER, Linn.; Fl. Br. Ind., vi., 482; DEP. 
| Gamble, Man. Ind. Timbs., 737 ; Pharmacog. Ind., iii., 519 ; Agri. "Tedg., i., 495-504. 

4, No. 20; Brandis, Ind. Trees, 1906, 657 ; Patmex, The Palmyra Palmyra. 
| » Brab- tree, tdl, dd, dral, panai-maram, pand, pané-mara, darakhte- 
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. a single thread or fibro-vascular bundle being used ; the method of preparatic p! 

_ fresh as a beverage or allowed to ferment, which it will do after sunrise, thus foi 

tari, tanbin, ete., etc. The name “ brab, ‘i commonly used in Bombay, is 
derived from the Portuguese brava, ‘ ‘wild palm.” — 

It is now known that the Talipot Palm of the older writers was not Borassus 
but Corypha umbraculifera. B. flabellifer is an erect graceful palm, diceciousy ‘ 
with terminal crown of fan-shaped leaves. It is believed not to be in 
to India, but is now cultivated and run wild throughout the plains of Inc 
Burma and Ceylon... Symonds speaks of the “‘ Palmyra forests’ of Tinneve , 
It is probably a native of Africa, although its present African congener, 
B, Xthiopum, is slightiy different. Sadebeck (Die Kulturgew. der Deut. Kolon., 
313) says that B. Aabellifer, var. ethiopwm, Mart., does not yield the Piassaba- — 
fibre. Wiesner (Die Rohst. des Pflanzenr., ii., 454-5) details a careful micro- — 
scopical examination of the differences between the fibres. of Conupbe ganna 
Borassus, A distinguishing feature of the two palms is the swelling the | 
upper stem of the African form. A common supposition is that the Af ical 
plant became extinct owing to the tearing off of the young leaves for a S) 
and ‘the same fate was once said to threaten the palm in Ceylon. It — 
readily if protected from cattle, etc., and is a valuable tree for checking #6 } 
drift. But E, J. Butler (Agri. Journ. Ind., 1905, i., pt. iv., 304-10) deser be : 
a fungal disease that threatens to prove very destructive. : 

Properties and Uses.—Every part of the Palmyra is turned to account in 
some way or other, and a Tamil poem enumerates 800 uses of it. There 
are, for example, five Frsres :—A loose fibre which surrounds the base pk th 
leaf-stalk ; a fibre which may be separated from the leaf-stalk; a fibre ¢ 
td. which may be prepared from the interior of the stem; a fibre or c0il 7 
derived from the pericarp ; and the fibrous material of the leaves. ~ —_ | 
leaf-fibre is utilised in the manufacture of the basket-ware of Madras, pro= 
duced at Pulikat in Chingleput, Kimedi in Ganjam, and Bezwada in Godav: 
ete. Fine strips of the leaves specially prepared and dyed are plaited i 
braids and worked up into fancy boxes in nests, cigar-cases and the like. At 
Diamond ‘Harbour near Calcutta, hats have for many years been made of t 
material and sold to the European sailors who visit Calcutta. A recent inqui 
into the braiding materials of India revealed the fact that after Boras 
Corypha, Nipa, Phenix, and Clinogyne were the most hopeful. [Cf R.E 
Ann. Rept. and Prog., 1897-8, 22.]. A few years ago investigations we 
instituted in India with a view to determining the extent to which the core 
like fibres might be employed in brush-making, as substitutes for the Amer 1 
piassaba fibre and -the Ceylon kittul (Caryota urens), So far indicat ons 
have not been obtained of a very great demand for these special Indian fibres. 
The stem or tdr fibre is prepared in some special way by the fishermen so — i 
becomes pliable and can be plaited into fish-traps. It is neither spun nor tv ; 

adopted by the fishermen has not as yet been made ‘public. [See also Brushes and 
Brush-Making, p. 187, also Caryota urens, p. 286.] The export trade in tal coir 
(or ‘‘ Palm Fibre,”’ as it is often called) centres largely in Tuticorin (Ann. FE 
Ind Mus., Calc., 1899-1900, 15).. The leaves themselves are found service 
for fans and in thatching. They were formerly prepared as a writing parchm 
being so used by the Dutch Government. In Bengal and elsewhere long s 
of the leaf are employed by school-children as washable “ slates.” te ri 

In Meptcrv the juice of this plant is used as a stimulant and anti-phlegmatie. 
The root is considered cooling and restorative, as also the gelatinous conter 
the unripe seeds. The ash of the spathe is given for enlarged spleen, and the s 
substance on the young petioles of the leaves is utilised as a styptic. The Trt 
splits easily but will support a very severe cross-strain, and when old is: 
for rafters. It is also hollowed out into water-pipes, channels and gutters, 
is made into canoes. It is to some small extent exported and used in m 
walking-sticks, rulers, umbrella-handles, etc. The juice is used in the prepe 
of cements. me 

By far the most important aspect of the Palmyra palm is as a source of FooD. 
On tapping the flower-stalk a juice (ras) is obtained, which is either consumed whil iy 

ing an intoxicating liquor (¢dri or toddy). If the toddy be distilled the result is 
wine (arak), and by destructive distillation a good quality of vinegar | is prod 
(see p. 1111). The rasis also boiled down into a kind of sugar called gir or ja 
(see p. 928). Small round cakes used formerly and to some extent still pi 
as currency in Tinnevelly district. [C/. Yule and Burnell, Hobson-Jobson, 1903, 
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TODDY (TARI) PALM 

‘TH, 446.) ‘The tapping for ras does not injure the wood, as in the ease of the 
date m, since it is only necessary to bruise the flower-stalk and to crush the 
young flower or fruit within, and with this object slices of the spathe are made 

for si vere days in succession. An earthern pot, into which the sap runs, is tied 
to | he nd of the stump, and if the juice is to be drunk fresh the pot is coated with 

me in side in order to prevent fermentation. The Palmyra continues to yield sap 
at th ra te of three or four quarts a day for four or five months. It to 
yie di hen about fifteen to twenty years old and goes on for about fifty years, 

it once in three years the operation must be discontinued or the tree would 
d . Th » female tree yields about half as much sap again as the male. The juice 

is richer in sugar than that of most other palms ; if is said that three quarts of 
6 will make one pound of jaggery, which (from canes or palms) is the sugar 

7 Use by the poor people of India. The sweetness of Burmese bread seems 
end on the use of toddy-juice to raise it, 
» extent to which the spirituous liquor is employed may be judged 

the fact that at one time the Bombay Government became so alarmed 
® excessive co tion of arak in Surat that they ordered large numbers 
is useful palm to destroyed. In this connection it is interesting to 

observe that er, who visited Surat in 1673, mentions that on drawing near 
the roadstead they saw groves of Brab-trees, from which the Parsis made a 
“wine akin to Toddy.” is wine the sailors drank, and the result was perpetual 

urbances of the peace. The plentifulness of the toddy resulted in the 
strict being tage by “soldiers and seamen of the Moors.” The tree 

flow in March; the young fruits are formed in April and May and matured 
in July and August. Within the shell of the young fruit there is a jelly-like 
fluid which is eventually transformed and deposited as a hard albumen. The 
jelly and soft albuminous layers are often eaten fresh in April-May, or cut 
into small pieces and flavoured with sugar and rose-water. The seed within 
the albumen is also eaten, being sold in Bengal under the name falsans, In 
July and August the ripe fruits are gathered and the succulent mesocarp is 
seraped off to be made into small flat cakes called pdidli. The nuts within are 
found to be solid and pee Sohne but after being buried for ‘ro hig three 

_ months they germinate, and the yo seedlings are eaten as a vegetable or are 
pickled. In The Agricultural Ledger will be found an account of the way in 

which these shoots (dantalés) are regularly grown as a vegetablecrop. The nuts 
are planted as close together as possible, being laid on the surface of a prepared 
seed-bed in June-July. Thecrop is dug about four months later. About 50 fruits 
are planted to the square yard, and these may produce 100 or more dantalds. In 

_ acheap year the gross value of a crop per acre at, ordinary market rates would be 
about Rs. 1,800, rising in a dearer season to Rs. 3,000. The vegetable, which is 
_ Wasted before being sold, is eaten chiefly by Kolis and low-class people. The 

nut itself is usually broken open and the embryo cooked or eaten dry or after it 
has been converted into a flour—not unlike tapioea. [C/. Paulus Aigineta (Adams, 
transl. and Comment.), iii., 439; Baber, Memoirs (Leyden and Erskine, transl.), 

; Ain-i-Akbari, 1590, 70; P. della Valle, Trav. Ind. (ed. Hakl. Soc.), ii., 291; 
Fryer, Voy. HE. Ind., 1693, 76; Rheede, Hort. Mal., 1686, i., tt. 9, 10; Jones, As. 

_ Res., 1795, iv., 311; F n, The Palmyra Palm, Colombo, 1850; Taylor, Topog. 
_ Stat. Dacca, 1840, 61; Hoey, Monog. Trade and Manuf. N. Ind., 1880, 190; Bidie, 
Cale. Bxh. Cat., 1884; Nicholson, Man. Coimbatore Dist., 1887, 39, 40, 240 ; Fer- 
guson, All about Aloe and Ramie Fibre, 1890, 79; Trop. Agri., Nov. 1892; 

monds, Agri. Bull. Madrds, 1892, No. 25; Morris, Cantor Lect., Journ. Soc. 
é 18, 1895, 930; Kanny Lall Dey, Indig. Drugs Ind., 1896, 49-50; Planter, 

_ April 24, 1897 ; Symonds, Ind. Agri., July 1, 1898, 217 ; Kew Bull. (add. ser., ii.), 
1898, 238 ; Sadebeck, Die Kulturgew der Deut. Kolon., 1899, 7, 20-3, 313; Rept. 

on Settl. Myingyan Dist., Burma, 1899-1901, 38-40; Nisbet, Burma Under Brit. 
fd and Before, 1901, i., 366; Rev. des Oult. Colon., 1901, ix., 231; Imp. Inst. 
Har wb ok, 1903, No. 12; Joret, Les Pl. dans L’ Antig., 1904, ii., 298-9.] 

| Ind., 1881, pt. iii,, 498-9 ; Agri. Ledg., 1902, No. 5, 132-4; Min. Indust., 
| 1900, 57-9 ; Holland, Rec. Geol. Surv. Ind., 1905, xxxii.; 99-101... This salt 
_ is known in India under an extensive series of vernacular names such as 
_ sohdgd, tinkdl, annabédi, kuddia khar, tankankhar, venkaram, velligaram, 
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BORAX 

billhigdri, lakhiya, vavut, tan-kana, tinkar or tankar, etc. In some parts of 
the Panjab frontier and Tibet it is taslé or sal (shal) (one variety being: chi 
tsalé or water-borax, the other tasle mentog or piper tie ‘cial 

in which he says it is known to the seta by its Arabic name of tincor.. ; S 
mentioned by Abul Fazl in the Ain-i-Akbari (Blochmann, transl,, 1590, i., 26), and 
is called tangar. Hove (Tours in Gujarat, etc., 129), who visited India in. 17 of PS 
describes the salt as refined in Kathidwar. "Ainslie (Mat. Ind,, 1826) gives a 
good account of it as a drug and says that the process by which tinkal was re 
into borax was kept a secret by the Dutch. Royle (Prod. Res. Ind, 419) 
a brief notice of the substance, but by far the most complete statement hi rf 
published may be said to be that given by Baden-Powell in his Panjab Pro ducts = 
(1868, 90-4). This reviewed the reports of Cunningham, Hay, Edgew orth, 
Marcadieu and others. “a 

Sources.—Borax proper is a native borate of sodium found, alon 2 
with common salt, on the shores of certain lakes in Tibet and pour 
beyond in Persia and China, and is deposited with sulphur by hot springs 
in the Puga valley of Ladakh, Kashmir. The Indian area may chu - 
said to commence in Puga valley of Ladékh and to pass east to the 
of Rudokh. To the south of Lhasa, at the Yamdokcho, borax is als 
obtained. Holes are dug in the ground in many parts of the deserts 0 
Tartary, and within these tinkal is said to collect. 

The Western supply (from Puga) enters India by Kullu and is refined a 
Sultanpur, before being consigned wd Mandi and Bhaji to Simla, or 7 
Rampur in Bashahr to Jagédhri and thence to the plains. Small 
quantities from this same source also find their way through Chamba 
Nurpur or to Kashmir and Lahore. Tibetan borax enters India across t 

frontier of the United Provinces. Atkinson furnishes an_ interesti 
account of this traffic. The borax, he says, is collected in June to Septembe er 
and sold at certain markets. It is brought by Bhotia traders and p ar 
chased by the merchants at Ramnagar, where it is refined. i fetal 

Economic. and Industrial Uses.—Borax is employed extensively as a 
MorpDAnT in dyeing and calico-printing. MEDICINALLY it is viewed as a tonic 
useful in loss of appetite and painful dyspepsia, and also as an exceedingl 
valuable detergent in affections of the skin. The antiseptic and disinfee 
property of borax, although fully known, might, as it seems, be much more e: — 
tensively taken advantage of than appears to be the case. For household purposes” 
its uses are practically limitless. As a substitute for soap and soda crystals, 
it may be regarded as cleaning without destroying colour, and a little added t 
the starch gives a pleasing gloss to collars, table-linen, etc. As a preserva 
for meat it is invaluable, and it is probable that as an insecticide (especially i 
the. tea-garden) it would be found unrivalled. Its most important. use may h 
said, however, to be for glazing pottery and as a simple and convenient enamel for fe 
metallic surfaces, such as the dials of watches and clocks or domestic enam: led Le 
metal wares. It acts asa flux in the formation of a glass which has a low meltiz 
point and thus affords a material that may be employed even in the ornament 
tion of the surface of glass or glass vessels, since it can be fused and fixed « 
temperature lower than what would re-melt the glass on which it has bee! 
painted. But ornamentations produced by borax are generally held to be un- 
stable because of the fact that borax is rendered anhydrous by fusion. In time 
they gradually absorb moisture and become hydrated and efflorescent, when 
glaze splits and crumbles to pieces. Sir William O° Shaughnessy was instr 
by the Government of India in 1839 to investigate the question of the Beis 
in India of glazed pottery sufficient for use at Indian hospitals. His report 
be found in the Appendix to the Bengal Dispensatory, and on pages 710 endl 
he also gives a most instructive description of the lime-borate that he employe 
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BOSWELLIA 
USES AND TRADE SERRATA 

Frankincense 
_ Borax may be said to be invaluable in welding, and is employed by black- Metal-welding. 
‘ aeiahiouedend and electroplaters. It is largely constaid in the manu- 

a of glass beads, imitation precious stones, certain qualities and descriptions 
of cements (see Glass Beads, p. 563). It is, in fact, fairly extensively utilised Gass Beads. 

by the Indian jewellers in the manufacture of artificial gems, and with shellac it 
‘forms a most valuable varnish. In soldering oxidisable metals its action is to Varnish. 

Jean the surface by fusing away the oxides into a borax bead. Similarly it is Soldering. 
mployed by the Indian jewellers to cleanse gold and silver ornaments. Plum- 

»ots are found to last very much better if after being annealed in the oven 
» painted with a solution of borax. Lastly borax is employed as an 

lient in certain toilet soaps and cosmetics, and one of its most curious and 
ting uses is that of its at bee in the production of a self-trimming 

a, ncandles. For this purpose the wick is saturated with borax,then made Candle Wicks. 
into a candle. When ignited an incandescent bead is formed that greatly im- 
pre the light-giving pro y of the flame, while at the same time the wick, 
b ing weighted by the , turns over to one side and thus protrudes sideways 
out of the flame. In that position the wick readily oxidises and is consumed, 
thus dis g with the necessity of snuffers. [C/. Paulus Mgineta (Adams, 
‘transl. and Comment. ), iii., 418, 476; Garcia de Orta, Coll., xviii. ; also Comment. 
by Ball in Proc. Roy. Ir. Acad., i., 404; Birdwood and Foster, H.I.C. First Letter 

look, 1600, 568; Mandelslo, Travels Ind., 1639, 84; Tavernier, Travels (ed. Ball), 
), ii, 19; Milburn, Or. Comm., 1813, ii, 207; Watts, Dict. Chem., 1883, i., 

646-50; Madras Mail, June 14, 1889; Produce World, Aug. 28, 1896; Journ. Soc. 
Arts, 1897, xlv., 1173-4; U.S. Yearbook Dept. Agri., 1900, 555; Rept. Cent. Indig. 
Drugs Comm., 1901, i., 117; Watt, Ind. Art. at Delhi, 1903, 22, 29, 86; ete., ete. ] 

_ Trade.—For some years past the foreign demand for Indian borax Tradein . 
has been steadily declining, in consequence of the Italian manufacture Borax. 

- from boracic acid and sodium carbonate, as also in consequence of the 
discovery in California and Nevada of limitless supplies. So recently as 

_ 1886-7 the foreign exports of borax were 24,273 cwt., valued at Rs. 5,80,637. uxports. 
_ During the five years ending 1906-7 they have increased from 5,002 cwt., 
_ yalued at Rs. 1,13,003 in 1902-3, to 5,613 cwt. and Rs. 1,15,300 in 1906-7. 
_ The internal consumption has not, however, declined materially. In 
_ 1897-8 the imports across the land frontier to India were 15,273 cwt. ; in tmports by 
| -9, 16,564 cwt.; in 1899-1900, 20,315 cwt.; in 1901-2, 31,085 cwt., 2+ 
_ valued at Rs. 3,61,446 ; so again in 1902-3 they were 29,874 cwt., valued 
at Rs. 3,52,231; in 1904-5, 19,025 ewt., Rs. 2,24,589; and in 1906-7, 
21 506 ewt., Rs. 2,60,864. It will thus be seen that borax is an article of 
_ considerable importance in the industries of India, and it is satisfactory 
_ to know that the local supplies have proved sufficient to check materially 
imports from Europe and America. There are, however, signs of a slight tports by 
renewal of ‘the imports from Great Britain. In 1895-6 these were only °™ 

_ Bewt.; they rose steadily to 597 cwt., valued at Rs. 9,050.in 1901-2; were 
463 cwt. and Rs..6,792 in 1902-3; 848 cwt. and Rs. 10,840 in 1903-4; 

_ 1,500 cwt. and Rs. 18,139 in 1904-5; 1,700 cwt. and Rs. 20,389 in 
1905-6; and 2,798 cwt. and Rs. 37,039 in 1906-7. 

167 
a 

eevee: Roxb. ; Fl. Br. Ind., i., 527-8; Colebrook, As. D.E.P., 
es., 1807, ix., 377-82; Birdwood, Trans. Linn. Soc., 1871, xxvii., 111- i. 511-7. 

_ 48, tt. 29-32; Gamble, Man. Ind. Timbs., 1902, 137-8; Pharmacog. Frenkin- 
nd, i., 295-303 ; Cooke, Fl. Pres. Bomb., i., 198; Duthie, Fl. Upper °°™8* 

_ Gang. Plain, i., 147; Agri. Ledg., 1900, No. 10; Brandis, Ind, Trees, 1906, 
" 129-30; Burseraces. 

) 2 It is probable that several species yield the trué Frankincense or Olibanum african: 
| of commerce, and of these perhaps the most important is B. Carterit, These Imported. 
 bals. erous trees inhabit the Somali coast of Africa to Cape Guardafui and 
also, the south coast of Arabia. The African or Arabian frankincense has long 
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THE INDIAN OLIBANUM TREE 

been regularly imported into India, and bears the following names :—kundur, 
lubdn, thus, visesh, esesh, parangi-sham-birdm, kunurakkam-pishin, ete., ete. 
Muhammadan writers distinguish several kinds of the imported olibanum, 
viz. kundur zakar, male frankincense, which is the best quality and consists of 
deep yellow tears; kundur unsa, female frankincense, kundur madharaj, the 
exudation artificially made into tears; kishdr kundur or kashfa, the dhiip of the 
Bombay market, consisting of the bark of the tree coated with the exudation ; 
and dukdk kundar, the dust of the olibanum and substance reserved .for the 
Indian and Chinese market, whilst the finer qualities (such as. the kundur zakar) 
are assorted and exported from Bombay to Europe. Frankincense is thus an 
article imported and subsequently re-exported, and is not strictly speaking an 
Indian product, though it is largely traded in by Indian merchants. | It may 
be useful to furnish, therefore, a few details of the TRADE of which Bombay 
is the centre and draws 90 per cent. of the imports and has, moreover, a mono- 
poly in the re-exports. During the five years 1898-9 to 1902-3 the imports 
expanded from 20,487 cwt., valued at Rs. 2,12,423, to 28,582 cwt., valued at Rs. 
3,79,279, and have since (1906-7) increased to 32,582 ewt., valued at Rs, 4,12,082. 
Similarly the re-exports amounted in 1898-9 to 20,218 cwt., valued at Rs. 3,63, 168, 
in 1902-3 to Rs. 5,27,827, and in 1906-7 to Rs. 6,40,540, and. were sent, chiefly to 
the United Kingdom, Austria-Hungary, China (Hongkong), and recently to: Ger- 
many and Russia. [Cf. Paulus A’gineta (Adams, transl.), iii., 217 ; Garciade Orta, 
Coll., lv., also Comment. by Ball in Proc. Roy. Ir. Acad., i: (3rd ser.), 677; 
Linschoten, Voy. #. Ind. (ed. Hakl. Soc.), 1598, ii., 99-100; -Birdwood and 
Foster, #.I.C. First Letter Book, 337, 340, 406, 410; Celsius, Hierobot., 1745, i., 
23; ii, 22, 29; Milburn, Or. Comm., 1813, i., 139; White and senate. 
Pharmacop., 1901, 496; ete., etc.] 

B. serrata, Roxb., ex. Colebr. (l.c. t. 377).—This is sometimes called 
Olibanum Tree, and (more especially the gum) is known as salhe, sdlat, Jodie 
lubd, anduku, giiggar, guggula, dhiip, chittu, bastaj, etc., etc. There are said to 
be two varieties :—(a) ser:ata proper, a moderate-sized gregarious tree of the 
intermediate northern and southern dry zones; and (8) glabra, a native of 
N.W. India. It is often met with in tracks of country where few other t trees 
exist, and on that account is valuable. 

The Gum (resin) (sdlai-gugul) occurs as a transparent golden-yellow semi-fluid 
substance which slowly hardens, It exudes only on injury to the tree and in 
the Panjab is collected twice a year, in March from an incision made in, the 
previous October, and in June from an incision made in March. It is. computed 
that each tree yields annually about 2 1b. It is, however, probable that n ail 
all that has been written about its MEDICINAL properties refers to the impo. 
olibanum, from which it must be carefully distinguished. The Sanskrit. word 
kunduru is probably wrongly applied to it, and conversely, although it, wore 
appear to be the guggulu of Sanskrit authors, gum-gugul of the present aay 
Indian bdellium (Commiphora Mukut). It is pungent, slightly aromatic, 
a balsamic-resinous odour, is consumed almost entirely i in Central and Northern 
India and hardly if at all exported. As a result of various inquiries some samples 
were sent to Dunstan, who reported that Indian olibanum “ closely Teena 
Frankincense in its chemical properties. There is little demand for such a 
duct in England, but it might find a market on the Continent as an ingredien t 
for incense.” It is employed in rheumatism and nervous diseases and is an 
ingredient in certain ointments. In Gujarat it is burnt as incense in religious 
ceremonies. The TimBer, which is rough and moderately hard, is recommended 
for tea-boxes. 
extent in the manufacture of doors, shutters, bowls, dishes, etc. Fernandez (Man. 
Ind. Sylv,, 99 (quoted by Gamble) ) observes that the tree enjoys a considerable 
immunity from being browsed or lopped for fodder owing to its resinous a Z 
and moreover has a great capability for withstanding forest-fires. It is th 
valuable in the reclothing of dry hills. [Of. Taleef Shereef (Playfair, transl.), 183 
146 ;\ Moodeen. Sheriff, Mat. Med. Mad., 1891, 96-9; Biscoe, List Hyderabad 
Trees, 1895, 3; Kanny Lall Dey, Indig. Drugs Ind., 1896, 50; etc., ete:] oie 

BRASSICA, Linn. ; Fl. Br. Ind., i., 155-7; Prain, Agri. Ledg., 
1898, No. 1;. CRUCIFERZ, 

This genus contains some of the most useful of esculent plants, sich 
as the Broccoli, Brussels Sprouts, Cabbage, Cauliflower, Colewort, Colza, 
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CABBAGE, CAULIFLOWER, ETC. 

Kol Rabi, Mustard, Rape, Savoy Cabbage, Turnip, etc... There are 
y nearly 100 species, a good many of which are cultivated, with 

iider these perhaps as many more races or special forms recognised b 
_ the farmers and gardeners of the world. They are all natives of the nort 

emy » zones, but pass into the tropics as cold-season crops. There 
vould appear to have been three great centres of production—a European, 

an Ori ental and a Chinese, The present review of Indian. information 
‘intend ed to set forth the leading commercial facts regarding the more 
portant _ plants, viz. the Mustards and Rapes, and can, therefore, only 
eid entally indicate the other species. 
Tr Mictionary (1884) it was urged that from an agricultural point of view 

Asiatic forms may be referred to three important sections: (a) Sarson, 
) Te ia, and (c) Rai. The information given in that work was essentially a 

compilation, and in no sense a report of personal investigations. Since that date, 
#.-Col. D. Prain while Curator of the Herbarium, Royal Botanic Gardens, Cal- 

fa, was able to devote much attention to the study of the Bengal cultivated 
m le had sent to him seeds of the mustards, ete., grown in practically every 

3 | that province. These he specially cultivated at Sibpur, and was thus 
nabled to study the plants critically, from germination to harvest. As a result 
@ published a very comprehensive report of his investigations, illustrated by 
welve plates and two maps. [C/. Agri. Ledg., 1898, No. 1.) By a comparison 
th L uthie and Fuller’s account of the species met with in the Upper Provinces 

i and Garden Crops) and other such publications, it would seem that what 
said of Bengal is, in the main, applicable to the whole of India. But 

‘ing up Prain’s studies, Dr. W. Kinzel, of the Agricultural Station at 
me, has furnished the results of microscopic and chemical studies of authenti- 

ted seeds supplied tohim by Prain. [Of. Die Landwirtsch. Versuchs-Stationen, 
i., 169-93, transl. and republished in Agri. Ledg., 1901, No. 7.] It has thus been 
endered possible, through the combined labours of Prain and Kinzel, to identify 

Indian rapes and mustards with a degree of assurance not hitherto admissible. 

9parl 

‘at that numerous ambiguities, due to, faith having been too implicitly placed 
i v ernacular names, should have disfigured the literature of the subject. 

or the sarson of a third. ‘‘ Although often, perhaps indeed usually, rigidly 
1ough applied within a given district, Native names are worse than useless 

when they are depended on to yield information regarding another group of 
districts.” This is doubtless true, but is perhaps due more to the ignorance or 
arelessness of the contributors of samples than to the cultivators of the plants. 
‘he writer is fortunate who, like Prain, may be able to analyse Native opinion 
2 the light of authentic specimens. It is most satisfactory, therefore, that 
he literature of this hitherto very obscure subject has been placed on a rational 
aasis. “* Practically,” says Prain, “ there are but three mustards cultivated in 
sihar and gal. These three constitute the familiar Rai, Sarson, and Tori 
‘Ops. one of the three varies within its own limits to a greater or less 

: none of them shows the slightest tendency to pass from one to another. 

‘the nature of a form intermediate between Rai and Sarson, Rai and Tori, or 
éven between the more closely allied Sarson and Tori, is wholly i inary.” 
Many of the errors that have been made by botanists would seem to have arisen 

| from greater faith having been put on the study of dried herbarium specimens 
than on arin knowledge and experience of the living plants. So also the 
associa of the Indian with the European forms has led to confusion: Prain 
ccordingly concludes his most admirable paper as follows: “As regards the 

. relat onship that our three staple mustard-oil crops bear to the corresponding 
rops in Europe, it may be tentatively held : | 
“*()) That Rai (Brassica juncea) is a crop not grown in Europe, at an 

ate on a commercial scale, but that it takes the place here of B. nigra an 
wea, which in turn are not grown in India; — 

died @ That Sarson (B. campestris, var. Sarson) is a crop not grown largely, 

i 

1 

> 

| in Europe, but that in India it takes the place both of B. campestris. 
i va, and B. rapa, var. oleifera, which in turn are hardly ever met with 

y> 
“th 
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‘expressly tells us that the rai of one district may be the tori of another, 

, at least, as the Lower Provinces are concerned, the existence of anything F 

; _ Until such personal investigations had been made it was not to be wondered y, 
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(3) That Tori (B. Napus, var, diehotoma) seems to be the same’ plant as 
B. precox (Summer-rape), or if not the same is at least very like and very — 
near it, and is undoubtedly the plant that in India takes the place of B. precox — 
and of B. Napus, var. oleifera”’ (Prain, /.c. 78). } 

With these introductory and explanatory observations it may now be de- ' 
sirable to discuss the chief Indian forms in alphabetical sequence of their Mimi 
names :— 

B. alba, H., f., & T.3; Duthie and Fuller, Field and Garden bone 
pt. ii., 34; Prain, Jc. 9-10. White Mustard; also B. nigra, Koch, — 
Black or True Mustard. These two species, if met with at all in India, — 
occur in gardens only within the temperate areas or in Upper India during ~ 
the winter months. They are nowhere field crops, nor do they contribute 
in any way to the Indian supplies of Mustard or Oil. (om 

> 

I. INDIAN FORMS OF SARSON AND RAPE. tay 

B. campestris, Linn.; Prain, /.c. 22-44, 46. 
From the standpoint of commerce it is & matter of pe oe indiffe 

whether campestris, Napus, and rapa be treated as separate cies or 
species of one and the same species. The European cultivated races of th 
assemblage may be grouped as follows: oleifera, the Colza; Napo-brassica,— 
the Swedish Turnip and Rutabaga; Napus the Rape, and Rapa the True 
Turnip. The turnip or shalgham is extensively cultivated in India as & cold- — 
season crop. The Brahmans and Baniyas are said to have a prejudice agai st 
it. In no part of India are either the Swedish or True Turnips grown as fie 
crops intended to feed cattle. Prain had sent to him from Chittagong, 
seed of a mustard that proved on cultivation to be almost identical with the — 
European Colza. From Sikkim and Bhutan he procured seed of a plant - 
turned out to be B. Napus, var. esculenta, DC., the Sweet Navet. + 

The following are the chief varieties and races :— 

Indian Colza or Sarson; Sinapis glauca, Roxb., Fl. Inds, ii, 
118, also S. trilocularis, Roxb., Ic. 121; B. campestris ‘subsp. Napus 
Fi. Br, Ind., i., 156 (in part); B. campestris, subsp. Napus, var. tno 
also quadrivalvis, Duthie and Fuller, Field and Garden Crops, pt. ii., 28-9; 
B. campestris, subsp. Napus, var. glauca; Watt, l.c.; B. campestris, Linn 

subsp. campestris, var. Sarson, Prain, l.c. 24-35, 46, 77-8. a 
Prain (l.c. 77) says the plant thus briefly indicated “occurs in eve 

province of Bengal except Chittagong, where it is replaced by a different mus 
It is easily distinguished from Rai by its stem-clasping leaves, and from rok 
by the greater amount of ‘‘ bloom”’ on its foliage, by its taller stature, its mae 
rigid habit, and its thicker, plumper pods. When reaped the seeds are disti 
guished ,by their usually white colour; when brown the seeds are disti 
readily from those of Raz by the larger size and the smooth seed-coat ; pees 
those of Tort by their being of a lighter brown, and by not having a paler spot 
at the base of the seed.” 

‘“‘There are two races—one with erect pods, the Natwa Sarson or Sarson 
proper, and one with pendent pods, the Ul# or Téré Sarson, Each race has” 
two distinct subraces—one with 2-valved, the other with 3-4-valved pods.” — 

“The forms with hanging pods are not common except in North . 
and East Tirhut (Purnea), the subrace with 2-valved pods being almost con- 
fined to this area. But the 4-valved kind extends sparingly through Western 
Tirhut, and crossing the Ganges spreads southwards through South- West ae 
and Western Chota Nagpur.’ 

“The forms with erect pods practically occur everywhere : the 2-v; yed 
subrace, however, is little known in Bihar, though it is grown both in 8 d 
to the south-west and Monghyr to the south-east. It extends over the w 
of Chota Nagpur and over Orissa and West, Central and East Bengal. 
4-valved subrace occupies West Tirhut and West Bihar, extending thence spari 
through South-East Bihar and along the dry parts of West Bengal, as far sow 
as Midnapore. It also occupies North Bengal and the northern part of 
Bengal (Mymensingh), to the exclusion of the 2-valved subrace, Ro 
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» Sw: herefore, the 2-valved erect subrace is characteristic of Chota N 
‘est, Ceritral and East Bengal; the 4-valved erect subrace is 

 geteristic of the western half of Bihar, and again of North Bengal,’ while the 
t subraces occupy the region between the areas to the north of the Ganges 

Vy ~ i by the erect 4-valved subrace.” 
~" name, Sarson prevails in Chota N: vegpur in Bihar, and in extreme North 
Boat Tm Bengal proper this is the mustard known as Sweti Sarisha, or simply 

Tn Orissa it is a toria,” 
_Kinzel says, ‘‘ It is so easy to recognise this species as such, that perhaps 
a little more experience it may become possible to distinguish micro- 

y the seeds of the various races of sarson, In brown-seeded sarson the 
of the testa lis very uniform, ‘and is almost equally so in the white- 

“seeded and yellow-seeded kinds. The mucous opideerial layer has been found 
Beet mptoteched in every one of the races.” In The Agricultural Ledger (1901, 

1], pl. i, ff. 1+3);are shown the’ form and structure of the ‘seed-testa 
us “qualities of .sarson.. This, it. will be seen, is composed, like that of 
species of Brassica, of a soft parenchyma below, a layer of glutinous 

acc of colouring matter, a layer of palisade tissue (the cells of which 
elongated and acute, the ahispe and size varying with each form of 

mustard), and lastly an epidermal layer. ‘To appreciate the value of the relative 
developments of these structures in the various species and races, it is necessary 
ae Dr. Kinzel’s plates.. Concluding his account of sarson, he observes 

the quality, of mustard-oil varies from 0°564 to 0°875 per cent., and shows 
rmity in some of the races. _ In nine sorts examined the mustard- 

nee 0:708 ‘cent. The quantity present was lowest in the race with 
_ longest seeds, ( ka Tora, the large-brown race).”” Wiesner (Die Rohst. des 

, 1903, ii,, 726) reviews Kinzel’s paper and. thus indirectly accepts 
of Brain’ 8; main conclusions regarding ding this andthe other special Indian 
of Rape and Mustard. ‘The Taleef Shereef (Playfair, transl, 1833, 92, 94) 

sepiians eareon nace, the Ramee nedarthand sr kun 
_ Cultivation and Area.—N. G. Mukerji (Handbook. Ind. Agri., 271), 
‘endorsing previous published opinions, says that tori (latni, 'sarisha, 

_ shorshé) and also sarson’ (shweti shorshé) are usually sown with wheat 
or barley, or in gardens with carrots, amaranth, etc., while rai is 
peer by itself...They are sown in September,' ae. six weeks to two 
months before the regular rabi sowings. He then observes that when 

“gown as mises crops 1} Ib. of seed to the acre are required, the yield 
g 14 to 2 maunds. When sown.as pure crops 4 to.6 lb. of seed are 

necessary and the produce 4,to\6 maunds. With rat the. seed. shale be 
q 8 Ib. and the crop’3 to 4 maunds. 

__ The greatest possible difficulty exists in dennaihiigs definite particulars 
_ regarding the area of production and methods of cultivation of sarson, in 
“India as a whole. Duthie and. Fuller’s account of the United Provinces 
of Agra and Oudh may very possibly be admissible as indicative of-the 

_ main features of interest, when taken in conjunction with such particulars 
as may be derived from Prain’s account of the. mustards, etc., of 

From the Field and Garden Crops we learn that sarson is a 
. Pit brow crop, grown usually mixed with wheat or barley. It is sown 

t broadcast or in parallel lines running across the fields. It, is cut 
y after, the fatvesk of of the associated crop. But. it, is difficult, either 

Mediz the actual area under. it, or to ascertain the yield. The districts 
___ of the middle and lower Dodb are specially well suited to it, and in these 
ead a wheat or barley field’ can be seen in which some portion is not 

voted to sarson. The extent of that cultivation may be inferred from 
fact. that in 1901-2 while only 125,585 acres were returned as pure 

-“sarson, rape or mustard,” 8,267,844 acres were shown as mixed crops 
} t these oil-seeds along with wheat, barley, ete, If, however, we accept 

yield in the mixed crop to, have been approximately in the same ratio 
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as that of the pure crops, the net area (worked back from the published 
production) would have been 14 million acres (calculated as pure crops) 
yielding 467,450 tons of “ Rape and Mustard.” That calculation repre- 
sents a yield of, say, 5 cwt. an acre. Sarson is, however, an extremely 
precarious crop, being very liable to pests and blights as also to climatic 
vicissitudes. For example, it is peculiarly subject to the ravages of 
an aphid that sucks the sap of the young shoots to such an extent that 
they fail to produce seed. It is, however, exceedingly profitable, and 
whenever possible the cultivators put at least some portion of their lands 
under it. | 

Indian Rape or Tori, Lutni or Maghi; Sinapis dichotoma, 
Roawb., Fl. Ind., iti., 117 ; S. campestris, subsp. Napus, Fl. Br. Ind., i., 156 
(in part); Brassica campestris, subsp. Napus, var. dichotoma also Toria, 
Duthie & Fuller, Field and Garden Crops, pt. ii,, 29; B. campestris 
subsp. campestris, var. dichotoma also Toria, Waitt, l.c.; B. campestris, 
Linn., subsp. Napus, var. dichotoma, Prain, l.c. 36-40, 46, 76-7. 

Prain (lc. 76) says that after rai this is the most important of Indian 
grades of mustard. It is a cold-season crop on the plains of India and a spring ~ 
crop on the Himalaya. It was sent for cultivation and study from all the 
districts of Bengal except Saran and Shahabad. “It is easily distinguished 
from Rai by its stem-clasping leaves and its small size; when reaped the seed 
is recognised as being larger, though of the same colour, and by having a ka 
spot at the base of the seed ; the seed-coat, too, is only slightly rough. 
Sarson or Indian Colza it is easily distinguished by its smaller size and by its 
leaves, though stem-clasping, as in Sarson, being less lobed and having much 
less bloom. The seeds are of much the same size in Tori and in i 
Sarson, but as a rule the seeds of Sarson in Bengal are white. When Sarson 
seeds are brown they are of an amber colour, and have no paler spot. The 
seed-coat, too, is smooth. The seeds of Sarson are sometimes considerably 
larger than those of Tori. When this is the case, the two are easily distinguished.” 

“*There are two kinds of Jori—a taller, rather later, and a shorter, very 
early kind. Both kinds, however, ripen well ahead of any Rai or any Sarson. 
The earlier kind of Tori does not appear to occur in North-West Tirhut; the 
later kind is unknown in East Bengal or in Chittagong; elsewhere both sorts 
prevail throughout the Lower Provinces.” 

“This mustard is known as Yori in Bihar and the northern districts of 
North Bengal, Lutni in Chota Nagpur and the drier parts of West Bengal, 
Sarisha in Orissa, West Bengal, Central Bengal and the south-western districts 
of North Bengal, Maghi in the south-eastern districts of North Bengal and 
throughout East Bengal. The Bengal name Sarisha recurs in Chittagong.” 

Kinzel (/.c. 108) informs us that “‘as compared with European Rape and 
Colza, the amount of mustard-oil the seeds contain appears very variable. As 
compared with other species, the testa of the seeds has remarkably narrow, very 
distinctly circular markings. The only species with circular markings almost 
as small is B. rugosa, Prain, which is at once diagnosed by its detachable 
epidermal layer. All the samples dealt with here have in transverse sections 
an undetached epidermal layer with narrow lumen.’’ ‘“‘ The transverse sections 
of the samples examined were, moreover, very uniform. As compared with 
the other species, the cells of the palisade-tissue have a very thin wall, and 
consequently a clearly defined wide lumen, exactly as in B. Napus, Linn., the 
European Rape, In transverse section they appear very blunt at the apex. The 
layer with colouring matter is very loose; the viscid cells are often in two 
layers; the thin-walled parenchyma is disposed in three to four layers.” 
Kinzel gives the range of mustard-oil as from 0°239 to 0°848 per cent. 

Cultivation and Area.—It has not been found possible to isolate 
some of the facts regarding this plant from those of sarson. The fore- 
going observations have, therefore, to be read in connection with 
the special particulars that have been elucidated regarding tori—the 
present plant. Duthie and Fuller urge that so far as the United Pro- 
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‘are concerned, the present plant is mainly grown as a pure crop, 
sarson and rai are almost entirely produced as mixed crops. It 

| therefore that the area in these provinces shown as “ pure” can 
taken as tori (lutni, lahi) or rape. According to the Agricultural 
i i of India (1901-2 to 1905-6), compiled by the Director-General 

20 tons; in 1903-4, 131,926 acres yielding 29,643 tons; in 1904-5, 
100 acres yielding 18,800 tons; in 1905-6, 154,700 acres yielding 
0 tons; and in 1906-7, 153,400 acres yielding 30,000 tons. But 

ea of mixed crops, that is to say of mustard and rape, grown along 
n othe crops was much greater, namely, in 1901-2, 1,461,000 acres 
430,617 tons of seed ; in 1903-4, 2,429,000 acres and 542,000 tons of 
'; in 1904-5, 2,509,000 acres and 336,000 tons of seed ; in 1905-6, 
,000 acres and 398, 000 tons of seed ; ‘and in 1906-7, 2, 210, 000 acres 

000 tons of seed. Rape is “ produced in greatest abundance 
niet which border on the Himalayan Terai, and is cultivated 

er the hills up to altitudes of 11,000 feet set” (Atkinson). It is very 
le grown in the districts of the Ganges-J umna Doab, where it generally 

‘as a subordinate crop in vegetable gardens. Concluding their 
ount of this product these authors say, “The export of rape is one 

th ee features in the commerce of these Provinces, and centres at 

ape Seed” is an important article of export trade from the Panjab 
| it is grown in Kashmir and Afghanistan. Unfortunately no Panjab 
is has as yet studied the mustards botanically, and it is not, therefore, 

e to discover to what extent the reports that have appeared should 
acc oan as rape or be assigned to colza or even to mustard. These 

ps are largely grown in Ferozepore, Hissar, Jhelum, Rawalpindi, Dera 
nail Shien, Lahore, Gujrat, Dera Ghazi Khan, Jhang and Karnal 

iets, in the order of importance named. Fully three-fourths of the 
> is eine on unirrigated land, a fact that must commend it very 
KS the cultivators. The traffic centres very largely in Ferozepore “"™? 

exports go mainly to Karachi. The year 1900-1 was one that 
it be described as having been abnormally favourable to rape-seed 
vation in the Panj4b. The area under the crop became more than 

ie the average of the preceding years, and was returned at 1,699,700 
mes. The yield was also remarkably fine, so that it was described as 
‘per cent. above normal, and the total yield became 260,167 tons. 
e 1900-1 both area and yield have somewhat declined, though i in 

b-6 the area ‘was again recorded as 1,699,700 acres, but. the yield 
ly 194,900 tons. 
bidet of any value can be learned regarding the rape, sarson and 

cultivation in the Central Provinces, Berdr, Rajputana, Central 
‘Sind and Bombay. Mollison (Textbook Ind. Agri.) does not refer 

© these crops. “Gujarat Rape” of the Bombay and Karachi trade 
eturns would appear to be mainly a special and superior quality of the 

ent plant. But the total area under the crop in the province of 
‘at is not great, being usually about 500 acres, so that the expression 

at Rape” denotes a quality of seed not necessarily procured from 
: ovinee indicated (see p. 183). However, the total area returned 
‘Sind and Bombay (including their Native States) as devoted to rape 

179 

~ 

ties, there were in the United Provinces during 1901-2, 120,436 ¥ 
ee 36,841 tons of pure rape; in 1902-3, 140,296 acres yielding 
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and mustard is’ well under 200,000 acres, or less than the acreage of these 
crops in the Ferozepore district alone. So far, therefore, as can be learned 
the sub-mountain tracts of the United Provinces and the greater, portico 
of the Panjab may be taken as the Indian region of rape production. 

Bengal province is mainly concerned in the sarson and rat trade. Bu 
it may be pointed out that in official statistics the acreage of pure: mua 
crops in the United Provinces is that which is alone accepted. Hen 
as already indicated, the sarson and rai, which are always mixed | crops. 
are excluded: from consideration, whereas in Bengal and the Panjab 
they are included. In consequence of this arbitrary treatment) th 
“Rape and Mustard” cultivation of the United Provinces is shown 
very much smaller than that of the Panjéb, while as a matter of fact 
it is quite as large and possibly larger. If, therefore, a correction’ be 
made of, say; 1,500,000 acres, added tothe total area of India under Rag 
Colza and Indian Mustard, the result would be 5 to 52 million aer 
instead of a little over 4 million acres as presently accepted. If th 
conclusion be upheld by future inquiry, Bengal. would still head’ the lis 
of Indian provinces with about 2 ‘million acres, and would be followe 
by the United Provinces with very probably 14 to 23 million acres, an 
by the Panjéb with 14 million acres, while all the other provinces a 
Native States) put together would conclude the enumeration) with, les 
than half a million acres between them. ty 

Brassica Substitute—Eruca sativa, Lam.; . Br. In 
1, 158; Brassica Eruca, Iinn.; B. erucoides, Roxb., el: Ind., 
117; Duthie and Fuller, Field and Garden Crops, ii., 26, pl. 36; Dioscorid ies 
Codex Anicice Juli, 512 sv. , pt.i., pl. 118; Paulus Egineta (Adams, transl.), 
iii., 118, gives the key to classic and Arabic literature. This i is known in 
Europe as the Rocket and in India as the tara-mira, tara-moni, duan, dua, 
jambho, jamba, usan, shwan, chara, ete. According to Prain, the name 
shets sarisha given by Roxburgh to this plant is nowadays restricted 1 
sarson. pe 

The tara-mira is a native of S. Europe and N. Africa, and is extensi\ el 
cultivated as a cold-season crop in Upper India, ascending the Himalaya t 
altitudes of 10,000 feet. It is fully dealt with by Duthie and Fuller, but is oni 
incidentally mentioned by Prain, a circumstance that may be acce ted a 
denoting its comparative absence from Bengal. However, all the stan 
authors on Upper and Western India (such as Stocks, Stewart, Baden-Powe 
Atkinson, etc.) describe the plant and the methods pursued in its cultivation 
It is most commonly grown mixed with grain or barley, taking with these ero 
the place which rape fills in wheat-fields. It is also met with very largely 
association with cotton. It is sometimes grown alone, but only on ei eye al ; 
dry fields. It may be sown at any time between the beginning of Septemb 
and the end of November, and it ripens about the same time ‘asi the rabi crops. 
The yield is said to be from 4 to 12 maunds an acre. Usan is very lacey a 
as green fodder, especially when grown with gram or peas, and the oileak 
is much appreciated for feeding cattle. The plant is grown as a substitute fc 
sarson orrape, and the oil is used mainly for burning, but to some extent for food. 

The trade in this seed seems mainly within India and as a: sii ‘ 
sarson, while for foreign countries apparently as agrade of rape. It appears u 
the name of jamba very frequently in the export manifests from anne 
supply being apparently drawn from Sind, Rajputana and the Panjab. 

Ul. INDIAN' MUSTARD: sia . 
B. juneea, H., 7., & T.; Sinapis juncea, Linn; 8, ramosa, 8. patens 

Rozb., Fl. Ind., iii., 119, 124; Duthie and Fuller, Field. and Garde 
Crops, ii., 33; Praing Lec. 16-22, “AT , 76; Indian Mustard, rai, aslsaie te 
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PRODUCTION OF INDIAN MUSTARD 

(Le. 76) concludes his admirable account of this species with the 
wrief statement of the main facts brought to light by recent in 

ne or Indian-mustard is the most important of the three species of 
ansiea grown in Bengal. “inks oat etl wr thga ei tenine a —~ ach r 

rh it ig practically unknown, though it seems to be cul 
gma! pre eee i gt 1 Apatiges Ba Ah 

ic vw 

an oe netly rugose, and being eaatibiee ira all over. From Sarson, 

ts ere are i tice subraces, a tall, late kind, end two shorter earlier kinds, 
j E theep latter roughish with bristly. hairs, the other smooth with darker 

ured ster The taller subrace is quite absent from Chota Nagpur, and 
» Tippera and Chittagong. The shorter subraces are quite absent from 
By ee. ei male from North Bengal, except Dinajpur, and from East 

oxce digo 
, occasionally Lahi or Li, once also Mai, occurs, everywhere 

p ne Mis Oriseo, w where this mustard is termed Chota Sarisha (chota = “small,” 
lerence to its seeds)... In various districts other names are locally applied, 

Paieas. or as alternative names for Rat.”” 
Kinzel (lc. 113) in describing the seeds of | ‘Indian mustard furnished 
him by Prain, says that the testa examined under the microscope in sur- 

eparations Atlee ey with sul ag acid and Spare pede shave 
peculiar circ ar mar very y disti m those of any 

‘opean Brassica except B. Besseriana (Sarepta Mustard), which, however, 
in haying a separable mucous epidermis, It may be noticed in passing 

b a6.0 rule it is not necessary to make transyerse sections in order to demon- 
this separability, because among a large number of surface preparations 

ame fragments, that lie transyersely are always to be met with when looked 
x. Th nelons of the testa of Raz is on the whole clearer than that of Euro 
‘ and Colza. The lumina of the cells of the palisade tissue, as inde the 

testa, show in section characteristic features that in practice impress 
sana the memory, though they could hardly be reproduced except 

y:” “The quantity of mustard-oil present in Rai varies from 
per cent., and gives an average in six kinds examined of 0-814 

Cultivation and Area.—This mustard is cultivated ‘here and there 
ighout India, and.is met with (or closely allied forms are) west- 
1 to Egypt and Europe, and eastward to China. It enters directly 

0 competition with Russian mustard (B. Besseriana) a plant. ex- 
ely cultivated in South and South-East Russia (the Sarepta Mustard). 
h the cultivation in India is fairly extensive, it is extremely difficult 

pr rocure satisfactory information regarding the extent. of production 
q oe various provinces. As aiveaidye fully exemplified, the returns of 

» and Mustard”’ are given conjointly along with those of colza 
ay but it would seem certain that Bengal and Assam are the most 

ant provinces and South India the least important. In..Upper 
Ave United Provinces, Panjéb, Rajputana ‘and Sind) the rape 

somes more important than the mustard. Duthie and Fuller, 
st ing of the United rovinces, say that this species varies very much 
“height, some of the kinds attaining 5 feet or more. It also varies in 

@ shape of the pod, which, usually cylindrical, sometimes becomes stout, 
erally compressed and less torulose than in typical kinds. They further 
serve that this mustard is rarely grown alone (except in Benares), 
it is subordinate to wheat, barley and peas. It is not nearly so ex- 
sively cultivated as rape and is usually restricted to the borders of fields. 

‘Yields less oil than rape (one-fourth instead of one-third) to the weight 
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MUSTARD AND RAPE -— 

of seed ; moreover the oil is less esteemed as an article of food. The seed 

is very generally used in India as a spice to give flavour to vegetable 
and sometimes also.as a medicine. Mustard-flour is not consumed by th 
people of India, and the traffic for that purpose is therefore entirely foreign, 
It would seem, however, that both the Indian and the Russian seed ai 
largely used as one of the ingredients in some of the modern preparatior 
of mustard-flour sold in Europe. The plant is very often (like rape) cut 
green in January and given to cattle, and in some localities the young 
leaves are eaten asa vegetable. (For further particulars see the parag uph 

below on Oil and Oilcake). . 

B. oleracea, Linn. The Cabbage, Cauliflower, etc., etc. 
It will serve the purpose of this work to indicate very briefly the chief et 

tivated plants of this species met with in India. In all the forms the leay 

are glaucous or green and destitute of hairs: the leaves of the inflore 

only are stem-clasping. The chief forms are :—var. acephata, which incluc 

the Kale, Borecole, Cow-cabbage, etc. ; var. bullata, best known through 

Savoy Cabbage and Brussels Sprout ; var. Botrytis, the Cauliflower and Broee *) 

var, eapitata, all forms and colours of Cabbage proper; var. caulorapa, t 
Siam Cabbage or kohl-rabi; lastly, var. ehinensis, the “ Leaf-beet” or Chi 

Cabbage. [C/. Kew Bull., 1888, 137-8; 1893, 344.] < 

The cabbage (kobi), cauliflower (phul-kobi), and the turnip-rooted cabba 

(knol-khol or kohl-rabi) have recently become established vegetables and @ 

grown by the market gardeners in the suburbs of all large towns. Except 

with the Native gentlemen, however, they are not grown in the average village 

arden, and are not as yet eaten by the mass of the population. A large coarse 

orm of cabbage is extensively cultivated and has become perfectly acclimatis 

the early cabbages met with in the markets are the young heads of that plant 

The knol-khol is relatively more extensively grown in India than in rhe) 

seems to succeed admirably in the cold season, if liberally watered for the fi 

fortnight of its growth, There are two kinds commonly seen, a purple and 

green, and both are much appreciated: they come into season before alm 

any other European vegetable. The Chinese cabbage is a rainy-season vegetak 

but notwithstanding its being procurable when few other vegetables are to be hi 

it is not popular in India. [Of. Engler and Prantl., Pflanzenfam., iii. (2), 177-8.) 

B. rugosa, Prain., l.c. 11-6, 47; Sinapis rugosa, Rowb., Fl. Ind.; 
iii., 122; B. chinensis, Duthie & Fuller (non Linn.), Field and Garden 

Crops, pt. ii:, 34. The Cabbage-leaved Mustard, pasat or pahari-rai, 
Although this plant is closely allied to B. juncea it is quite distinct. None 

of. the leaves are exactly lyrately lobed, and the radical ones are persis 

It is a cold-weather crop of the Western, Central and Eastern Hir 

especially in Nepal and Kumaon. It possesses a very short stock till it se 

flower. The permanent radical leaves form a loose cabbage-like head | 

mistaken for China Cabbage. Prain believes this plant came to India from China 

like B. juncea, but in its present form. He, however, recognises as a wil 

condition of the same stock the Manipur plant discovered and named by m@ 

provisionally as B. dentata. i. 

Kinzel (Jc. 115-7) remarks, “As this is the only Indian species (so far 

at least, as the material at the writer’s disposal has gone) which possess S 

cellular separable mucous epidermis, the identification of these fragments of testi 

in Indian oil-seed with B. rugosa is, at all events, a fairly probable one o 

to the further similarity of their structure in surface preparations.” he ful 

description and also the plates given by Kinzel should be consulted by thos 

who may have occasion to identify this or other Indian mustards by the a a1 

ance of the seeds. The sample of B. rugosa examined by him came fro 

Kalimpong, and was found to contain 0°826 of mustard-oil. 

B. rugosa, var: cuneifolia, Prain, l.c. 14; Sinapis cuneif Li 

Roab., Fl. Ind., iii., 121. y, 
This plant is extensively cultivated in Northern Bengal and sae a 

sage or pot-herb. In my article on Behmeria nivea (Agri. Ledg., 1898, No. 1. 
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BRASSICA 
OILS AND OILCAKE Gujarat Rape 

518) I have referred to it as one of the rather remarkable tables prevalent 
and hardly met with outside, the rhea-fibre area of t occurs, 

d for example, in Dinajpur, Bogra, Rangpur, Kuch Bihér, and throughout the 
3 valley of Assam. In nearly every peasant garden a row or two of this plant A Vegetable 
_—may be seen. It has a rosette of ground-leaves generally of a dark bluish-green *¢en in 
___ colour and with very broad yellow mid-ribs and leaf-stalks, When young it ““*™ 
. looks like a cabbage, but in time it shoots up a much-branched inflorescence to 
» ae of four to six feet. This becomes clothed with numerous sessile leaves. 
All 

‘Dland or fixed oil in addition to a volatile or essential oil (Gildemeister 
and Hoffmann, Volatile Oils (Engl. transl.), 1900, 182, 409-17). The 
essential oil is practically not known to the people of India, so that 
when mustard, rape or sarson oils are mentioned (by popular writers) it 
should invariably be accepted that they are alluding to the fixed or 
fatty oils. The peculiar properties of the essential oil are those on which 
the merit of a mustard seed mainly depends. It is on this account, 
therefore, that the researches of Kinzel are of such special interest 
to India. The passages already quoted from his report give an estimate 
of the percentage of mustard-oil (a term used in Europe to denote the Percentage of 
essential oil only) present in the samples examined by him. Previous M™*#"?-cil. 
reports on the presence of this oil, in the various qualities of Indian 
rape and mustard, haye been unsatisfactory because not definite ; they 
have accordingly retarded foreign exports. Schimmel & Co. give the 
following as the percentage of mustard-oil in the samples examined by pPaungency. 
them :—Russian seed, 0°4 to 0°5; Dutch, 0°7 to 0°8; Italian, 0°6 to 0°7 ; 
East Indian, 0°6 to 0°7; German, 0°7. Kinzel gives the average yield 
of tort seed as 0°549, raz seed 0°814, and sarson 0°708 per cent. 
(Agri. Ledg,, 1901, 104.) The pungency of the Indian is thus not so 
very different from the corresponding European seeds. 

The karwa-tel (= bitter oil) is the fatty oil obtained from Indian cooking-oi. 
mustard and rape seed, and inferior qualities from sarson. It is the 
chief oil used in Indian cookery, and is accordingly very important to 
the people. Rape (and sometimes also sarson) is in India largely used 
to anoint the body. The practice seems to be fairly ancient, since it is 
alluded to by Terry (Voy. East Ind. (ed. Havers), 1665, 377) as follows :— 
“The better sort anoint themselves very much with sweet oyls, which 
makes their company very savory.” Rape and sarson (colza) are names 
which unfortunately have come to be used almost synonymously by 
Indian commercial men, and are so treated in official statistics. Never- 
theless the fatty oils derived from them are even more distinct from 
each other than are those from the corresponding European plants. In «Gujarat 
the Kew Report (1877, 34; Kew Bull., 1894, 96-7) we read that the Indian ®*P*”" 
seed known as “ Gujarat Rape,” largely crushed at Dantzic, is found to Rape and 
yield 34 per cent. more oil than the European seed, and leaves a cake ““S**? Ol% 

183 

. 

; 9 

a; — are eaten, more especially the young flowering shoots with their 
delicate leaves. It is one of the most significant of vegetables, and there are 
A bably several easily recognised forms. It is known, throughout the area 

Indicated, as lai-hak or mustard-vegetable. This, with the previous species, 
7 would appear to be the only cabbage-like vegetable that existed in India prior 
to the introduction of the cabbage and cauliflower. 

‘THE OILS AND OILCAKES OF MUSTARD AND RAPE. 

at yh: In the foregoing observations mention has been made of the Oms D.EP., 
; obtained from the various species of Brassica and Eruca. It seems i» 525-33; 
, desirable to, bring into a separate paragraph a few of the more striking 470-2. 
 . cteristics of these oils and their oilcakes. All the species afford a oaeeee 
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richer in fatty matter and albuminoids. That information was derived 
from a paper by Dr. Wittmack of Berlin. But the presence of a percentage 
of the essential oil of mustard in rape-cake has been said to render such 
injurious to cattle, Roxburgh regarded Indian mustard-oil (fatty oil) as 
inferior to rape-oil. Duthie and Fuller hold the same opinion. Speaking 
of mustard-oil, they say it is less esteemed as an article of food than that 
of rape. Most other writers affirm, however, that although the yield from 
mustard is less, the quality of the ‘oil is superior to that of either rape or 
sarson. Thusit seems probable that the qualities of rape and mustard vary 
considerably. Sarson is, as a rule, spoken of as an oil that rapidly turns 
rancid and even for burning purposes has to be purified before it'can be 
used. The mustard-oil of the bazdrs of India has a pungent odour and 
bitter taste, due to the presence of a certain amount of the essential oil. 
This is occasioned through the habit of watering the cake before pressing it 
a second time in order to abstract the residuary oil. It is often largely 
adulterated with poppy-seed and other oils. Dunstan in his paper on 
Indian Edible Oils (Agri. Ledg., 1899, No. 12) , unfortunately dffords | no 
information on the comparative values of the Indian mustards and. rapes. 
He furnishes, however, most useful particulars as to their specific gravity, 
acid value, saponification, viscosity, etc., etc., and classes them as semi- 
drying oils. Leather in a paper on Food-Grains and Fodders of India 
(Agri. Ledg., 1903, No, 7) gives further details of the chemical composi- 
tions of these oils. Lastly the Pharmacographia Indica furnishes all 
necessary information on the medicinal merits of four qualities. These 
appear to be Indian mustard, rape, sarson and jamba (Eruca sativa). — 

The adulteration of linseed with certain qualities of mustard or rape seed 
has been reported to prove very injurious to cattle fed on such cakes. This 
subject has been dealt with very fully in the Dictionary, and the article 
in that work on Oils and Oilcakes should therefore be consulted. [Cf. 
Leather, Agri. Ledg., 1897, No. 8, 158 ; also see Linum, p. 731, and Manures, 
p. 770.] . 

PRODUCTION OF AND TRADE IN MUSTARD AND RAPE. 

Acreage.—It has been shown that owing to. many of the crops 
indicated above being grown in conjunction with other plants, it is 
difficult if not impossible, in our present state of knowledge, to give 
any very satisfactory statement of the area that they annually occupy. 
The suggestion has been hazarded that the total (expressed, as pure 
crops) cannot be far short of 5 or 6 million acres. But according to 
the Agricultural Statistics published by the Government of India, both 
the area and the yield vary considerably, especially in the Panjab, 
Rajputana and Sind, in response to the amount and. seasonableness 
of the rains. For example, the Panjéb acreage of these crops, i a 
in the official statistics of area and yield, was in 1899-1900, 397,500 ; 
the following year, 1,638,400; in the next year, 665,800 ; and again in 
1903-4, 1,038,900, since when it has remained fairly stationary. 

Yield.—Turning now to the estimated production, it would seem that 
during the ten years ending 1901 there were two periods of abnormal 
yield, namely 1897-8 and 1900-1. If. these be disregarded, the -traffic 
fluctuated from a little over half a million to.close on one million tons of 
seed, during the decade mentioned, and production has shown on the whole 
a tendency to expand. This view is in strict accord with the constantly 
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PRODUCTION AND TRADE 

te tements of popular writers that the trade in these oil-seeds 
y increasing, and is now one of the staples of Indian 

{ Mustard Seed: Rail-borne and Coastwise Traftic.—The returns 
aed Mustard carried by rail and river show the exporting 

be the United Provinces, Bengal, the Panj4b, Assam and 
bay, in the order named. But as illustrative of the fluctuating nature 
a ®», it may be mentioned that in 1897-8 Bengal exported a little 
er 2 million cwt., the United Provinces close on 1} million, Assam 

' folbe million, and. the Panjab } a million ewt. of these seeds, 
follo win z year the figures were—United Provinces 2} million, the 

million, Bengal 1} million, and Assam a little over } million ewt. 
§-7 a complete change had taken place—the United Provinces 

rte 2 million cwt., the Panjab 1 million, Bengal ? of a million, and 
m under } million ewt, Calcutta usually heads the list of import- 
towns, but Bombay and Karachi take the lead in years of high pro- 
on in the Panjab. The importance of Karachi as a distributing centre 

blished for many years past, and, although extreme fluctua- 
e been experienced, it can be said to bei improving. The following 

iticn ‘supplies conveyed to the chief. seaports in 1906-7 :—Calcutta 
lior owt. , Bombay 14 million, and Karachi }a million. The coastwise 
ns sh OW Bengal as the most important province. But for some years 
Ben ga supply seems to have been falling off, and that of Sind corre- 
ndingly expanding. But here again the ‘trade seems to fluctuate so 
ntly that no reliance can be placed on comparisons of short periods. 

Bxports.—The foreign exports of Rape. from India in 1891-2 were 
793 tons, valued at Rs. 1,70, 89,524; in, 1893-4, 365,954 tons or 
,73,45,133 ; in 1895-6, 112,489 tons or Rs. 1,40,09,294 ; but they 

in 1900-1 to 86,368 tons or Rs, 1,23,57,451; recovered in 1901-2, 
ig 46,244 tons or Rs. 4,45,56,044 ; and fell again in 1902-3 to 196, 345 
sor'R 2,47,11,358. Since then the values of the exports have been 

4, Rs. 2,53,41 3010; 1904-5, Rs. 2,73,37,732 ; 1906-7, Rs, 2,46,70,617. 
me ports the chief receiving countries are Belgium, France, Germany 

id the United Kingdom. 
“The Mustard traffic is much smaller than that in Rape. In 1891-2 
. ports were 2,640 tons, valued at Rs. 3,86,818; in 1894-5, 7,809 

r Rs. 11,27,605 ; in 1900-1 they fell to 1, 721 tons or Rs. 3,25,589 ; 
01-2 they were 3,232 tons or Rs. 5,61, 895; and in 1902-3 stood 
613 tons valued at Rs. 4,93,342. Since. then the annual values have 
n- ~1903-4, Rs. 4,22,123; 1904-5, Rs. 6,19,004; 1905-6, Rs. 8,94,558 ; 
i Rs, 5,65, 000. Of these exports by far the most important 
velvi ¢ countries in recent years are France, followed by Belgi um, 

y, Ceylon, Mauritius and the United Kingdom, sid names eing 
‘in n sequence ‘of importance. 

Mustard and Rape Oil.—'The traffic in Mustard and Rave Oil shows 
more steady expansion than that of the seed. In 1899-1900 the 

‘stood at 259,661 gallons, valued at, Rs. 3,52,962'; im 1900-1 at 
0 gallons, valued at Rs. 4,70,161 ; in 1901-2 at: 286,169. gallons, 

‘at Rs. 4,74,028; in "1902-3 at 314,792. gallons, valued at 
Wi. 4,79,649 ; in 1903-4 at 346,174 gallons, valued at Rs. 4,84,835; in 
104-5 at 432, 752 gallons, valued at Rs. 5,58,762 ; in 1906-7 at 273, 684 
illons, valued at Rs. 4,90,893. The bulk in exported from Calcutta. 
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BRUSHES 
AND BRUSH- THE PAPER-MULBERRY 
MAKING 

Consigned to. 

D.E.P., 
i. 588-41; 
Vi, Dtets, 
107. 
Paper- 
Mulberry. 

Fibre. 

Paper 
Material. 

Cultivation, 

Yield. 

D.E.P., 
iii., 341-2. 
Brushes. 

Out of the last. year’s total (1906-7), 257,282 gallons went from Beng , 
14,244 gallonsfrom Sind; and 2,158 gallons from Bombay. The receiving 
countries were Mauritius, 113,068 gallons; Natal, 93,787 gallons ; nit ec 
Kingdom, 19,892 gallons ; Australia, 22,581 gallons ; Straits ebtia ents 
10,159 gallons : and British Guiana, 3, BT4 gallons. 

BROUSSONETIA PAPYRIFERA, Vent.; Fl. Br. Ind.,4 
490; Gamble, Man. Ind. Timbs., 633 ; Brandis: Ind. Trees, 613 ; Eng 
and Prantl. Pflanzenfam., 1889, ae? pt. i., 76; Urticacra. The Pape 
mulberry or Tapa-cloth, malaing, thale, kodzo, kaji, etc. A small tj 
or bush, native of China and said to be wild on the hills of Upper Bur 
and Martaban. Frequently cultivated in India, largely so in the Southe 
Shan States (Craddock), and distributed to Siam, Japan, etc., We ri 
China, Ichang and Yunnan, etc. According to Wiesner (quoted i in Ste 
Ancient Khotan) it is the paper material of Eastern Turkestan; it Was 
introduced into Southern Europe and parts of Germany about 1 
Brandis remarks that it is a marvellous instance of a plant that F 
be sown both in temperate and tropical countries. ho 

From the bark of this tree is obtained a Fisre which perhaps dese 
to be carefully investigated. From it is made the falsely named Chines 
“*leather-paper,” the Japanese kodzo-paper, the curious papier-maché s 
slates of the Burmese (parabaik), the tapa-cloth of the South-Sea Islands anc 
the mulberry paper cloth of the Karens, It is an excellent paper-fibre, oe ; 
according to some authorities the stock is a little difficult to prepare of good 
colour. The silkworm can be fed upon the leaves, and the annual prun 
of twigs to obtain a fresh flush for the silkworm might be made to giy 
profitable return as a paper-fibre. The plant produces suckers in prof 
coppices well and grows fast. It has been most successfully cultivated at Dehr: 
Dun, but the district is too far from the paper-factories to allow of profitab 
production. It will not survive on jungle-land or on dry soils, nor can it | * 
severe cold ; but it might pay on waste land near the coasts of Bengal, Burm: 
Malabar, ete., whence transport would be cheap. The usual Japanese mee th : dc 
propagating is by slips. Kempfer, followed by Rein, says that every a 
after the leaves have fallen the young shoots near the "ground are cut off, ¢ 
this way,after three or four years, bushes with from four to seven one-year shoot 
obtained. It is estimated that 2 cwt. of raw Broussonetia bark will yield ak 
34 qrs. of white bast—about 45 per cent. Craddock describes the manu 
pursued in the southern Shan States. It closely resembles the des 
quoted in the Dictionary from Royle (Fibrous Pl. Ind., 1855, 341-2). Rein (Ind 
Japan, 1889, 165, 393-5, 401, 403) gives an interesting’ account of them 
and furnishes an illustration printed on kodzo-paper. (See Daphne, pp. 
Paper and Paper Materials, pp. 862-4.) . 

[Cf. Stein, Ancient Khotan, 1907, 185; Kempfer, Hist. Imp. Jap. (app. 
21-7; Mason, Burma and Its People, 1860, 522, 775; Fortune, Y ee 
Pekin, 1863, 122; Baden-Powell, in Journ. Soc. Arts, 1886, 709; Hosie, 7 
Years in W. China, 1890, 153 ; Corean Paper-making, in Ind. For., 1808, 3 
199; Morris, Cantor Lect., Journ. Soc. Arts, 1895, 938; R.E.P., Comm. 
1895, No. 7; Dodge, Useful Fibre Plants of the World, 1897, 98-101; 
schneider, Europ. Bot. Disc. China, 1898, 4, 54, 495, 763, 770, 773, 993; Dipl. ar 
Cons. Repts. (ann. ser.), 1900, v., No. 2511, 7-9; Craddock, in Ind. For., 1] 
1900, xxvi., 613; Nisbet, Burma Under Brit. Rule and Before, 1901, i, d B6 
Wiesner, Die Rohst. des Pflanzenr., 1903, ii., 445-7; Hanausek, Micro. 4 
Prod. (Winton and Barber, transl.), 1907, 92—4.] y 

BRUSHES AND BROOMS, Brush-making Mater 1a 
ete. ; Spons’ Encycl., 1880, ii., 543-57; Jackson, Comm. Bot., ete., 1890 
Thurston, Imp. Inst. Handbook, 1893, No. 12; Morris, Comm. Fib 
Cantor Lect. 1895; Hannan, Tezt. Fibres of Comum., 1902, 141-65. 

Brooms are made all over India from a wide assortment 5 

ia 

2 
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; BRUSHES 
§ BRUSHES AND BROOMS MATERIALS 

yoverned by the supply available and the necessities of the people. 
a (Ancient Khotan, 1907, 333) figures and describes what is very 

ibly the most ancient specimen in existence. This was found at 
dén-Uiliq (a city abandoned in the 8th century). The lower por- 

tions of some grass were seen to have been plaited into a continuous 
strip, then rolled round and secured firmly by a string, thus forming 
a broom, which in every detail agrees with the corresponding article 
of modern India. 
t _Indian-made brushes are principally of the baz4r-type and are, therefore, 
mainly of local interest. Two firms, the “ Pioneer Army Brush Co.” of 
Cawnpore, and ‘“ Messrs. P. Thompson” of Coonoor, Madras, manufacture 
brushes of the European pattern. Both firms gave some prominence a 
few years ago to the use of kittul-fibre (Caryota wrens) in place of bristles, 
from the belief that the sowars or Native cavalry would prefer vegetable 
fibre to animal bristles. Although Indian-made brushes may now be 
seen all over India, particulars are not available of the actual extent of 
manufacture. There is moreover a very considerable import by India 
from Europe of brushes, but complete statistics are not available. We 
read, for example, that from the United Kingdom there were received in 
1903, 2,891 dozen brushes valued at £8,910. 
___Materials.—Turning now to the materials used. It would be undesirable 
to attempt a complete enumeration of all the substances which in India 
are employed, or which might be so, for brushes or brooms. Even in 
Europe the variety and diversity are extraordinary—e.g. bristles, hittul, 
broom, rattan, whalebone, wood, rushes, wire, spun-glass (specially 
serviceable for contact with acids), etc., etc. India at the same time 
exports a very considerable quantity of brush-making materials including 
both. vegetable fibres and bristles, and the trade would appear to be 
improving. Thus in 1899-1900 the total exports were 54,388 cwt., valued uxxporis. 
at Rs. 11,49,998; whereas in 1903-4 they were 83,258 cwt., valued at 
Rs. 20,76,331; and in 1906-7, 88,158 ewt., valued at Rs. 17,68,930. _Al- 
though in point of quantity Madras takes by far the largest share, viz. 
79,350 cwt. in 1903-4 and 85,203 ewt. in 1906-7, the goods it exports are 

much lower priced (viz. Rs. 9,70,328 in 1903-4 and Rs. 9,71,212 in 1906-7) 
, than those sent from Bengal (viz. 3,296 cwt., valued at Rs.9,60,571 in 1903-4, 

and 2,360 ewt., valued at Rs. 6,52,827, in 1906-7). The Bengal exports 
are mainly in high-priced bristles. Of these Bengal exports for 1903, Bristies. 
Rs. 5,75,790 represented the value of the bristles sent to England, whilst 
only Rs. 22,470 were attributable to vegetable brush-fibres with the same 
destination. The total exports of brush-making materials from all 
India to Great Britain in 1903 were 17,943 cwt., valued at Rs. 10,38,909, 
and. of that amount Rs. 6,07,305 was the value of the Indian contribution 
of bristles to the British supply. 

The following are some of the principal plants employed in brush- 
making :— 

. Arenga saccharifera, /abi//. (see p. 92). 
Aristida setacea, fetz.; Fl. Br. Ind., vii., 225 Ny rape Pa icra DEP., 

8 a 

feet in petnt found tm Woeters, Indie Hore Biker aed the Konkan obestiveard, baie: 
also in Ceylon, the Mascarene Islands, etc. The roots attain a length of 15 inches 
to 3 feet and are said to be used in the manufacture of weavers’ brushes in 
Madras and along the west coast (Ind. Agri., Dec. 12, 1891). These roots are 
collected in South India by Yerukalas (a nomad tribe) and sold to the weavers 
at 3 or 4 annas a viss. The Telinga paper-makers construct their frames of the 
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BRUSH-MAKING MATERIALS 

culms and these are also employed for making taities in the same way as the 
khas-khas roots of Northern India. 

Agave Cantala, foxb., and other species (see p. 33). 
Bambusa, various species (see pp. 99-101). 
Borassus flabellifer, Linn. (see p. 170). 6 
Bristles, see Live Stock (Hogs) (p.752). 
Caryota urens, Linn. (see p. 286). 
Chloroxylon Swietenia, 0.¢c. (backs of brushes) (see p. 294). 
Chrysopogon Gryllus, 7rin. The roots of this plant are said by Jackson, 

Hannan and others to be the Venetian whisk-fibre which in England and other 
countries is made into brushes of various kinds. The grass is abundant on the 
hills of North India, but except as a fodder plant it is apparently not known 
to be of any economic value. “a 

Cocos nueifera, Linn. (see p. 356). 
Corypha umbraculifera, Linn. (see p. 429). Aderved 
Hair of bears, squirrels, camels, badgers, goats, polecats, sables, ichneumons, 

etc., is used in the European brush industry, but no information is available 
as to the extent, if any, to which India contributes to the supply, or herself 
utilises any of the hairs mentioned. 

Ischemum angustifolium, Hack. (see p. 694). 
Pandanus odoratissimus, Linn, f.; the Screw-pine—the keura, ketgi, kenda, 

talum, mugali, ete. A common and much-branched plant frequently grown on 
account of the fragrance of its flowers, but is wild on the coasts of South India, 
Burma and the Andaman Islands. The leaves contain a strong fibre used 
for cordage and for spinning into coarse yarn.. The roots are used in basket 
and brush-making (Perfumery, see p. 821). [Cf. Forster, Pl. Esc., 1786, 38-41 ; 
Rept. Ind. Hemp Drugs Comm., 1894, i., 156; Marco Polo, Travels, ii., 250; 
Ain-i-Akbari (Jarrett, transl.), ii., 126; etc.] 

Phoenix sylvestris, Roxb. (see pp. 115, 884-5). 
Saccharum arundinaceum, fetz. (see p. 930). ; 
Sorghum vulgare, Pers. the Italian whisk (see p. 1031). 
Tamarix, spp., see Baskets (p. 116). 
Vetiveria zizanioides (see p.1106). 

BUCHANANIA LATIFOLIA, Roxb., Hort. Benq., 1814, 32; 
B. Lanzan, Spreng., in Schrader Journ., 1801, v., 4; Cooke, Fl. Pres. 
Bomb., i., 275; Fl. Br. Ind., ii., 23; Gamble, Man. Ind. Timbs., 216; 
Pharmacog. Ind., i., 394; Agri. Ledg., 1899, No. 12; 1900, No. 9; Duthie, 
Fl. Upper Gang. Plain, i., 185; Brandis, Ind Trees, 205 ; ANACARDIACER. 
The piyar, chironji, pial or peal, chirauli, paira, tarum, char-ka-gond, 
mowda, nuskul, lonepho, etc., etc. A middle-sized tree, leafless only for a 
short time, met with in the dry forests throughout India and Burma, 
ascending in the Sub-Himalayan tract to 3,000 feet, and frequently 
associated with the sdl, the mahia and the dhak. 

A pellucid Gum (peal or pial) which exudes from wounds in the stem is more 
than half soluble in water. It is said to resemble Bassora gum, to have adhesive 
properties like inferior gum arabic, and to be suitable for dressing textiles. As 
@ consequence of inquiries organised by the Reporter on Economic Products 
it was found that in many provinces the gum is not collected, while it is 
reported from Jhansi (U. Prov.) as used in printing cloth, from Berér as employed 
in dyeing, and from the Central Provinces as sold mixed with dhawra gum 
(Anogeissus latifolia) to the banias. On some samples sent to the Imperial 
Institute, London, the Director reported that the gum was not entirely soluble, 
but when mixed with twice its weight of water, about 10, per cent, formed a 
gelatinous mass ; the sample examined, moreover, contained a large quantity of 
extraneous matter. The brokers reported that if it were carefully collected and 
a regular supply ensured, it might fetch 20s. per cwt. on the London market, 
and be employed for cheap manufacturing purposes. [Of. Agri, Ledg., 1900, No. 
9, 92.] The bark and the fruits furnish a natural VARNIsH. The kernels yield 
a sweet and wholesome Ort (chironji), but owing to their being much prized asa 
sweetmeat when cooked, the oil is seldom expressed, The kernels, which have 
a flayour something between that of the pistachio and the almond, are eaten by 
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THE DHAK OR PALAS 

the Natives (Baber, Memoirs, 1519, (Engl. ed.), 326). They are also used to 
flavour ganja (Rept. Ind. Hemp Drugs Comm., 1894, 157). In the hills of Central 
India the fruits with the kernels are pounded and dried and subsequently baked 

\e eapay of bread (Church, Mood-Grains of Ind., 177). From the Panjab and 
the leaves are reported as used for Foppzr. The Timper is not very 

i nor durable and is of small value, though made into spoons, plates, toys 
and , and is even employed for door and window frames, plough- 
a ic ete. White insect-wax been found on the tree in the Central Pro- 

. The kernels of B. angustifolia, Roxb, are used like those of the 
species. [Cf. Ain-i-Akbari (Blochmann, transl.), 1590, 71; Talee/ Shereef 

yiair, transl.), 1833, 68; Buchanan-Hamilton, Stat. Acc. Dinaj., 161; 
, Useful Pl. Bomb., 1884, 53-4, 217, etc. ; Moodeen Sheriff, Mat. Med. 
B91, 128-9 ; Journ. Soc. Chem. Indust., xi., 404; Ind. For., Sept. 1895, 

329; Biseoe, Hyderabad Trees, 1895, 3; Kanny Lall Dey, Indy. Druga 
u., 1896, 53; Rept. Coll. Ind, Mus. Calc., 1901, 61 ; etc., etc.) 
tye | a oad 

Seebewese Lt ; i ‘ ; 

_ BUTEA FRONDOSA, fowvb.; Fi. Br. Ind., ii., 194 ; Roxburgh, 
_ As» Res., 1792, iii., 469-74; Jones, As, Res., 1795, iv., 299-300 ;  Buch.- 

n., Stat. Acc. Dinaj., 159; Solly, Journ. Roy. As. Soc., vii., 145; Heuzé, 
Tes. Pl. Indust., 1895, iv., 293; Gamble, Man. Ind. Timbs., 243-4 ; 
Pharmacog. Ind., i., 454-8; Cooke, Fl. Pres: Bomb., i., 371 ; Duthie, Fl. 

_ Upper Gang. Plain, i:, 240 ; Brandis, Ind. Trees, 230 ; Lecuminosa. The 
e Butea Gum, Bengal Kino, or Bastard Teak, dhdk, palds, chichra, murup, 
paras, khakra, multuga, pauk, etc. From palds is said to be derived 

wssey (paldsz), the scene of Clive’s victory. A moderate-sized deciduous 
tree common throughout the plains of India and Burma, and ascending 
the hills to about 4,000 feet in altitude. 
Weer > skeetv tree is, when A ae a conspicuous feature of open pountey, 

a“ , owing to its brilliant flowers which appear at the beginning o 
the hot season. tia valuable for recovering Halt-lanite sitios it will grow even 

_ where there is a bad efflorescence of réh (see Alkalis and Alkaline Earths—Réh, 
?p. 55). It yields naturally, or from artificial scars on the bark, a Gum 
_ called chiinid-génd, kamarkas, palds-ki-gond, etc., which occurs in round tears, as 
So a pea, of an intense ruby colour and astringent taste. The gum is used in 
“ e Hh era Gat as a substitute for true kino (Pterocarpus Marsupium, 

ich see, as 908). Roxburgh pointed out that it differed from true kino in being 
I ore soluble and the solution more astringent in water than in spirit, just the 
reverse being the case with the product of Pterocarpus. \ <i i” as 
Lat written on the subject in chemical and pharmaceutical journals and other 
a lications. Hooper, for example, has dealt with it at length in the Phar- 

al Journal (June 23, 1900, 4th ser., x., 664 et seq.). 
The gum is usually very impure owing to careless collection, and it would 

_ be a matter of some difficulty to clean it for medicinal purposes. In any case 
with true kino available in India, in sufficient quantity to meet all medical 

_ requirements, there is not likely to be any market for this substitute. The Lac 
_ insect (p. 1053) is reared upon the tree in India, and it is regarded as affording 
the second best quality. (Cy. Tachardia lacca, Agri. Ledg., 1901, No. 9, 181, 211, 

221, 224, 230-1, 235, 238-9, 242, 250, etc., etc.] The gum may be used both as 
a Dye and Tan, but for these purposes is hardly, if at all, in demand outside 

_ India. The Natives are said to use it to purify and ipitate blue indigo. It 
_ seems possible that if the bark or wood were utili as in prepari Catechu, 

_ & pure tanning extract might be obtained. The flowers, call tésti, késti, etc., 
_ yield a brilliant yellow dye by simple decoction, but the colour is fleeting, though 

rendered a little less so by the addition of an alkali. Formerly it was much used 
at the Hdli festival, the fleeting character being regarded as an advantage, but 
at the present time it appears to have lost its. popularity, being supplanted 

ine dyes. Hummel and Perkin (Journ. Soc. Chem.. Indust.,, 1895, xiv., 
9-60) point out that under certain treatment the colours given by Butea 

flowers resemble those afforded by young fustic. Hence these chemists add 
that they “cannot therefore endorse Sir Thomas Wardle’s opinion that if Butea 
flowers could be obtained in sufficient quantity and sufficiently cheap they 
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D.E.P., 
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would be a useful addition to the yellow dyes we already possess ” (see p. 1053). 
The bark yields a Frere used for rough cordags and for caulking boats. A 
bright, clear Orn derived in small quantity from the seeds (palds-pdéprd) is 
used in Mxepicrng. Dymock (Mat. Med. W. Ind., 1885, 232) says, “I have 
tried the seeds as an anthelmintic and am inclined to think favourably 
of them: they have an aperient action.”” Pounded with lemon-juice they are 
a powerful rubefacient, and have been known to cure herpes. 3B. superba, 
foxb., is considered to possess similar properties to those of B. frondosa. [Cf. 
also Rept. Cent. Indig. Drugs. Comm., i., 45, 65, 81, 121, 180, 282.]. The leaves 
are given as FoppER to buffaloes. The Timperr is not durable above ground, 
but is said to be much better under water, and is consequently used in Upper 
India for well-curbs and piles and also for the water-scoops of Native wells. 
Gamble observes that if cut up green and seasoned in the plank, it is likely 
to be a fair wood for rough boxes. Buchanan-Hamilton (Stat. Acc. Dinaj., 159) 
says that the flowers are offered to the gods. [Cf. Journ. As. Soc., 1813, iii., 
219-20; Taleej Shereef (Playfair, transl.), 1833, 40; Taylor, Topog. Stat. Dacca, 
1840, 62; Wardle, Rept. Dyes and Tans, Ind., 1887, 7, 20, 36-8, 51; Forsyth, 
Highlands Cent. Ind., 1889, 380, 421, 463; Kanny Lall Dey, Indig. Drugs Ind., 
1896, 53-4; Gaz. Karnal Dist. Pb. (2nd ed.), 1890, 18-9; Russell, Monog. 
Dyesing Indust. C. Prov., 1896, 17; Hooper, Rept. Labor. Ind. Mus. (Econ. Sec.), 
1900-1, 17; Joret, Les. Pl. dans L’ Antigq., etc., 1904, ii.; 347, ete.] > 

BUXUS SEMPERVIRENS, Linn.; Fl. Br. Ind., v., 267; 

Gamble, Man. Ind. Timbs., 592-4; Brandis, Ind. Trees, 1906, 559 ; 
EupHORBIACEH. The Boxwood Tree, shanda laghtine, chikri, papri, 
shamshad, shumaj, shibsashin, etc., etc. An evergreen shrub or small 
tree of the Suliman and Salt Ranges, the Himalaya eastward to Nepal 
and Bhutan (absent from Sikkim), at 4,000 to 8,000 feet, chiefly in shady 
ravines, more especially on calcareous soils. It is a slow-growing tree, 
very difficult to raise from seed. | | 

A tincture from the bark is used in Mrpicrne as a febrifuge, and the leaves 
are occasionally browsed by goats, though to most animals they are poisonous. 
Boxwood is found on the Himalaya of large size, occasionally over 5 feet in 
girth, 3 feet being not unusual. The TrmBeEr is very valuable, being in great 
demand for turnery, carving and other purposes for which a very hard, close- 
grained wood is required. ‘The principal European use, since the 15th century, 
has been for wood-engraving, and it is regard: 
in many ornamental purposes. But the Indian areas are almost always difficult 
of access, and it has been found that the timber cannot be cut, seasoned and 
delivered at an Indian port, still less in London, at the prices usually offered. 
Hitherto the principal supplies for Europe have come from the Caucasus, but 
this is spoken of as being rapidly exhausted. The trade has accordingly asked 
for suitable substitutes that may at least meet certain of the purposes of box- 
wood, The following have been mentioned as the more likely Indian timbers :— 

Atalantia monophyllia, Lasiococca symphylilicfolia. 
Celastrus spinosus. Murraya exotica. 
Chloroxylon Swietenia. Olea ferruginea. 
Crategus Oxyacantha. Psidium Guyava. 
Dodonza viscosa. Punica Granatum. 
Euonymus Hamiltonianus, Santalum album. 
Gardenia latifolia. Viburnum erubescens. 
Hemicyclia sepiaria. Wrightia tinctoria. 
Ixora parviflora. 

Cc 
CASSALPINIA BONDUCELLA, Flem., As. Res., 1810, xi., 

519; Caretti in Rheede, Hort. Mal., ii., t. 22; Globuli majores in Rumphius, 
Herb Amb., v., 92, t. 49, f. 1; Bentley and Trimen, Med. Planis, ii, 
t. 85; Duthie, Fl. Upper Gang. Plain, 1903, 1., 302; Fl. Br. Ind., ii., 254; 
Leeuminosm. The Fever-nut, the Nicker-tree (Yeua de bourrique, Fr.) ; 
putikaranja, kat-karang, karaung, ndta, kanja, gach-chakaya, gila, gajkat, 
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THE FEVER-NUT OR BONDUC 

, gayi, kdkachia, sagargota, gdjarghota, kalein, etc. C. Bondue, 
is ps p's a variety of OC. Bonducella, The properties of 

s are identical, but the oe oe the former are brown- 
ed (not steel-grey) and, owing to only one being usually in the _ 

‘not angled. The name bondue was probably given because of the 
et-like seeds. 

ua 

dent thorny bush found in India and Burma, ascending the hills to 
of 2,500 feet and often very ious. Frequent as a hedge, planted 

sown. 1s very common near the seashore in most tropical countries, 
sis being carried by the sea without losing their vitality. A littoral 
s that often forms im trable thickets. [O/. Prain, Bot. Laccadives, 38.] 

n India the seeds (nuts) are held in high esteem as a MEDICINE used in the 
mt of intermittent fever, fepectelly if associated with skin disease. A 

made officinal in the Indian Pharmacopeia of 1868. It is recom- 
ed to be administered along with black pepper in doses of from 5 to 60 

It contains a bitter principle that may be ted as a white amorphous 
, h the circumstance that it is soluble in alcohol, chloroform, 
tie acid, ete. - From its chloroform solution it may be precipitated on 

youred into petroleum ether, or from the glacial acetic acid solution on 
| thrown into water. A writer in Comptes Rendus (July 1886) says the 

icinal virtue of the cotyledons contained within the seed is due to their bitter 
active principle, the properties of which have not been accurately ascertained. 

experiments conducted by Isnard at Marseilles, however, would seem 
a the Indian reputation of merit as an antiperiodic. Applied externally 
er, made into an ointment with castor oil, is held to be beneficial in 

rocele, and the burnt seeds reduced to a powder are regarded as a valuable 
{TIFRICE ially in spongy gums. The seeds are also said to afford an 
hich is employed as a Cosmetic. The leaves and the root-bark are regarded 
possessing similar properties to the seed, though weaker. [er Hughes, Nat. 

it. Barbados, 1750, 195, t. 18 (drawn by G. D. Ehret); Taylor, Z'opog. Stat. Dacca, 
0, 52; Irving, Topog. Ajmir, 1841, 192; Pharmacog. Ind., i., 496-9; Rusby, 
gists’ Bull., 1890, 323-5; Banerjei, Agri. Outtack, 1893, 187, 196; Dhar- 

jalker, Notes on Therap. Indig. Veg. Drugs, 1899, 96; Rept. Cent. Indig. Drugs 
mm., 1901, i., 59, 94, 146, 181, 342; Gamble, Man. Ind. Timbs., 1902, 267 ; 
ke, Fl. Pres. Bomb., i., 410; Brandis, Ind. Trees, 246; Talbot, List. Trees, 

4 “i ed.), 141; ete., etc.] 

| ©. ecoriaria, Willd. ; Warburg, Der Tropenpflanzer, 1901, v., 85-8, 
4, B, cand p; Hooper, Agri. Ledg., 1899, No. 10; Dunstan, Rept. on 

ndian-grown Pods, 18-9, The divi-divi or America Sumach (the true 
nach or Sumac is Rhus Cotinus). . 

_ A-small tree, native of South America and the West Indies. Introduced 
9 India shortly after the appearance of Dr. W. Hamilton’s report (1834) 

a the merits of the pods as a aera | material. It is now fairly extensively 
rown, if not almost acclimatised in the Western Presidency, especially in Dharwar, 

Bijapur, B aon (in Khandesh), Belgaum, etc. Also in South 
ide cially in North Arcot and South Kanara. In Mysore and Coorg it 
ss been tried, and with some success, as a shade-tree for coffee and thus an 
xiliary crop. In the United Provinces and in Bengal the tree has hitherto been 

xperimen tally cultivated only, and with questionable success. Of Chota Nagpur, 
r example, one report speaks favourably; a later one explains the want of 
igour as owing to the seedlings not having been transplanted ; four years later 
16 failure then recorded is attributed to the seedlings having been transplanted ; 
ad lastly the plantation is abandoned. ‘This is not the history of all experiments, 

mperfect knowl or want of continuity of knowledge is probably more 
sponsible for the results attained than any other explanation as yet adduced. 
| is probable, however, that insular conditions might be anticipated to afford 
tter results than continental. 

| Hooper reviews all available information but unfortunately does 
furnish the results of any special chemical investigations into 
‘varying aga of the cultivated pods now procurable from the 

ces of India, nor into the variations consequent on the seasons of 
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THE DIVI-DIVI PLANT 

collection and methods of preservation, etc. “‘ Divi-divi,” he afirms, 4 
classified by dyers and tanners as a true astringent and is sesoainieda 
oak-galls, and: myrobalans) in affording a maximum amount of. 
with a minimum amount of colouring matter.” Crooke (Practical Hand- 
book Dyeing and, Calico Printing) speaks of divi-divi (or libi-divi as it 8 
sometimes called) as being one of the most important astringents in 
market.  ‘‘ The best pods,” ‘he writes, “are thick and fleshy and ¢ 
pale colour. Those which are dark, with black spots and blotches 
probably been gathered in a damp state, or have been secre 
exposed. to moisture, which greatly reduces their value. The amount, 
tannin in divi-divi is greater than in sumach or even myrobalans.” he 
opinions had reference of course more especially to the use of diwi-d 
dyeing, and accordingly Crooke adds that a great objection a ye 
divi liesin the fact that fragments adhere. to the textile, which act 
resists and produce a mottled condition of the dyed surface. But f ae 
the tanner’s point of view divi-divi is an uncertain material, more e 
ally if the seeds be contained within the pods. It is greatly ‘iA ne 
by atmospheric conditions, 1s very subject to injurious fermeniotionag 
imparts weight to leather through the absorption of a gummy, subst 
which is less waterproof than the materials imparted to skins’ by o 
tans. In India, according to Thorpe (Madras Mail, 1888), dived 
cannot. be successfully used, without the aid of an anti-ferment. _ 

» Hummel (in connection with the Colonial and Indian Exhibition 3 
1885-6) was the first of the modern chemists to. examine the Indian-gr 
pods. He reported that they were inferior to the American and West- an. 
Proctor (Leather Indust., 1898, 77) gives a classification of tanning materi: 
and shows divi-divi along with Acacia arabica pods, myrobalans, etc., as 
pyrogalloltan. Mr. A. G. Perkins of the Yorkshire College gives the tannm ry 
these pods as ellagitannic acid. Dunstan found an inferiority similar tan 
reported by Hummel. He had sent to him samples from Chota Na; 
Bengal, and after examining these expressed the opinion that the po 
other parts of India (Bombay and Madras, etc.) might be found richer 
tannin than the Bengal sample. American pods, Dunstan adds, usually ee 
tain from 30 to 50 per cent. of tanning matter. The Bengal pods were four 
to contain only from 19-73 to 32°79 per cent. Warburg discusses the cu 
vation of divi-divi in German East Africa and furnishes particulars 1 the 
imports into Hamburg. [C/. Stewart, Tanning and Currying Leather, in Selec 
Rec. Govt. N.-W. Prov., 1870, also revised in Watt's Select. Rec. Govt. Ind., 1889. 
100-11; Ind. Agri., March 1882; Cooke, Fl. Pres. Bomb., i., 413; Gambl le 
Man. Ind. Timbs., 268 ; Talbot, List. Trees, etc. (2nd ed.), 141; Ree. Bot. 
Ind., ii. (Plant Chota Nagpur), 99.] 

C. digyna, Rottl. ; 3 Fl. Br. Ind., 256 ; Hooper, Hirsi 
1899, No. 9; 1902, No. 1, 27; Dunstan, Tie hae Tech. Repts., 1903, 192-7, 
Prain, Beng. Planis, i. i , 1903, 449. It is best known by the folloy i 
names :—vakert, vakeri-mal, kunti, amal-kuchi (or kochi), niina-ge 
gaukungchi, sunletthe (or sun-let-the). — 

History.—By what. appears to be an error, the pods of this prickly ¢! i nf 
shrub have been called tari, tert, or tourhi. The earliest mention of them ¥ 
seem to be in an article by Mr. John Teil which quotes two letters from Mr, 
of Chittagong, dated April 23 and July 7, 1847, addressed to the Secrets 
the Agri.-Horticultural Society of India, In the last letter Mr. Sconce giv: 
their Chittagong name jerd (vi., 246-51 and app., 6-8). It seems probabl 
true tart is €. Sappan ; in fact tard is almost a generic word for tanning materi 
and is applied very frequently to myrobalans. The plant is met with in Centr: 
and Eastern Bengal, Assam, the Circars and Burma, and according to Brar 
it occurs also in the Central Provinces (Sambulpur) and in the Western Peninst 
Recently it has been experimentally cultivated in iRBRY parts of India. _ 
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iy TANNING (TARI) PODS 

| even in some foreign countries, the demand for the pods having been very 

ve n llusion to the Orn afforded by the seeds, which he tells us was in some 
arts of the country employed as a lamp oil. He makes no mention of the 

more valuable property of the pods as a source of tannic acid. None 
f the standard works published prior to 1890 make definite references 
to the use of the pods in medicine or as a tanning material, though 
Juchanan-Hamilton (Stat. Acc. Dinaj., 1833, 170) states that they were 
n hii j day much employed by the dyers, It may thus be said that while 

these pods had been favourably reported on by Mr. John Teil of Calcutta 
n 1848, they were subsequently foro tsa for fully half a century. In 

| 1892 Mr. E. M. Homes, tor of the Museum of the Pharmaceutical 
| pciety of Great Britain, sent to the Reporter on Economic Products 
| some “tari” pods that he had received from India as a medicine. He 
| suggested that an inquiry might be instituted into the source and available 

upply, and accordingly they were identified. Tart pods were in conse- 
quence included in the programme of operations of the Reporter for 1893. 
A circular letter was issued to the Directors of Agriculture in Madras, 
Bengal, Assam and Burma. In 1894 samples came from many districts 
in Burma. About the same time the Director of Assam (in connection 
‘with a monograph on dyes of that province, which he had under prepara- 
ion) sent a sample of “teri” pods to be determined. He was at once in- 
formed that they were the pods of C. digyna regarding which a special 
inquiry had been addressed to his office. Holmes had the pods analysed 
‘in 1892 (by Messrs. Gonne, Croft & Co.), when they were found to contain 

_ 83} per cent. of tannin. Shortly after Evans published in “ Leather” a 
| report in which he mentions a yield of about 33 per cent. Wiesner (Die 

Rohst. des Pflanzenr., 1903, ii., 844-5), quoting from Hartwich (Die Neun 
Arzneidrogen, Pfl., 1897, 27) under Acacia digyna ?’ mentions that the 

_ pods contain 33°25 per cent. of tan, and, like Holmes, Evans and others, 
he adds that if procurable in quantity they might come into extensive 
use. In 1898 a large supply was in consequence procured from Sylhet, 

from many districts in Burma, and also from Chittagong. But it is 
remarkable that so far none have been procured from the Circars, where 

Roxburgh first found the plant. 
_ The Forest Department have taken the greatest possible interest in 

_ this new product (consult the late Mr. H. C. Hill’s letter of July 20, 1901, 
to all Conservators of Forests). The Annual Reports from Burma and 

Bengal record from year to year the progress made. The Report for 
fenasserim (1901-2, 27) says, “‘ There is no demand and the stock of 60 

I ‘be gs was sold for Rs. 4 per bag, a price that just covered expenses.” The 
Report for the Southern Circle in 1902-3 states that the plant had proved 
e sy of cultivation, but adds, ‘‘ As there appear to be no present demands 
_ for the pods, further plantations of this species are not wanted.” It will 
thus be seen to rest with the trade to say whether or not the expectations 
a writers on this subject are to be réalised. 

| ‘Properties and Uses.—Roxburgh named the bush C. oleosperma 

ete 

ail 
£ 4] 

A fair quantity of two sets of pods, secured through the Forest 
Department of Burma, and a corresponding parcel from the Assam 
| _ Stock, were consigned to the Imperial Institute, London and in due course 
reported on by the Director. The two parcels (of pod-cases without 
- the seeds) from Burma were found to contain 53°82 and 53.86 per cent. 
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tanning material, while the Assam sample was still richer, viz. 59°89 per 
cent. The report (J.c. 192) continues: “ With the view of obtaining 
a practical opinion as to the tanning value of this powder, a sample 
was furnished to a well-known tanning expert, who reports that he 
is much impressed with the results that he has so far obtained; they 
compare very favourably with those furnished by the best divi-divs, 
whilst the aqueous liquor from C. digyna did not appear to undergo 
the injurious fermentation which is the difficulty in the use of divi- 
div.” A second consignment from Assam was sent to the Imperial — 
Institute in 1900 and found to contain a slightly lower percentage of 
tannic acid, viz. 45°45 per cent., also a third parcel from Burma, which, 
however, contained more than the previous, viz. 60°5 per. cent. These — 
results accordingly place the pods among the richest of tanning materials, 
and they undoubtedly impart an excellent colour to the skins. They 
are, in fact, much richer in tannic acid than was supposed some few years 
ago. It may therefore be added thatit would be unfortunate (as seems 
likely) if they should be destined to a second half-century of oblivion, such — 
as followed their original discovery by Mr. Sconce in 1847. [Cf. Gamble, 
Man. Ind. Timbs., 266; Brandis, Ind. Trees, 247; Rec. Bot. Surv. Ind., 
il. (Plants, Chota Nagpur), 99; Hanausek, Berichte der Deut. Bot. Gesell., 
1902, 77 (Gvsh.), (gives a long account of the microscopical structure of 
the pods) ; Board of Trade Journ., 1903, 1., 146; Chandra, Tanning, and 
Working in Leather, Beng., 1904, 7; Chatterton, Tanning, and Working 
an Leather, Mad. Pres., 1904, 47.] oe 

C. Sappan, Linn.; Tsja-Pangam, Rheede, Hort. Mal., 1686, vi., 
t. 2; Lignum Sappan, Rumphius, Herb. Amb., 1750, iv., 56-8, t. 213 
Roxb., Corom. Pl., i., 17; Beddome, For. Man., 90, pl. xiii., £. 1.; Greshoff, 
Nutt. Ind. Pl., 1894, 121-4, t. 29; Fl. Br. Ind.,ii., 255. The Sappan- or 
Bakam-wood or Sampfen-wood, sometimes also called Brazilian-wood 
(the name Brazilian being derived from braise (red coals) and thus 
originally unconnected with the country of that name; in fact, given 
long prior to the discovery of Brazil). The better known vernaculars 
of India are—bakam (hokom), tairi, teri, patang, pattdnga, sappanga, 
chapangam, tein-nyet, etc. 

History.—This plant is frequently mentioned in letters from East India Co.’s 
servants at the beginning of the 17th century, showing that it was a well-known 
article of trade even then. One of the earliest detailed descriptions of it, how- 
ever, is that given by Rheede, where it is called tsia-pangam. That account was 
followed by the Herbarium Amboinense, in which a long list of both the European 
and Native names for it are given, but of these the Bengali rwssok need only be 
here specially mentioned—a name that does not appear to be in use at the present 
time since in Bengal it is generally known as bokom. It is also interesting to add in 
this connection that Rumphius suggests the derivation of Sappan from the demand 
of the Arabs for the wood to be employed in the construction of certain ornamental 
boats or portions of boats. Hence, adds Rumphius, comes the Malayan sampan, 
a decorated boat. He further tells us that the pegs (or wooden nails) employed — 
in ship-building are chiefly made of this wood. But the Sappan is a small thorny 
tree of the Eastern and Western Peninsulas of India, also of Pegu, Tenasserim 
and the Shan plateau of Burma—cultivated where met with elsewhere in India 
and Burma. Hence with its Malayal name shappannam and its Tamil shappu, 
it is more likely, as suggested by Yule and Burnell (Hobson-Jobson (ed. Crooke), 
794), that the word sappan was derived direct from India itself and is not 
Malayan. Gamble (Man. Ind. Timbs., 1902, 267) says he has never seen it 
wild. Rheede observes that it prefers sandy places, is indigenous to Travancore 
and cultivated as an ornamental and useful tree all over Malabar. 
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BRAZILIAN (BAKAM) WOOD 

eroneeties and Uses.—The wood yields a valuable red Dyx, which, 
the days of aniline, was exported very largely from India to 

Europe. Recently the traffic has declined very materially. But the 
also be obtained from the pods (tairi) and from the bark, 

Bathe necessity of not confusing the pods of this species with those 
; Po digyna, which are nowadays also called ters or tari. - The 

junts given by both Rheede and Rumphius of the methods pursued 
_dyers of India or of the East might be given as a modern 

nent, so very accurate are these writers in most particulars. The 
eof | lodh (leha) bark (Symplocos racemosa, p. 1053) as a dye auxiliary, 
of chalk to deepen the colour and of alum to fix it, as also the circum- 

» that the colour is bleached or destroyed by acetic acid—these 
aa other circumstances are fully detailed. Rumphius tells us 
at in preparing the decoction the Natives throw a few grains of paddy 

e boiling liquid. If the husk scales off, the boiling is regarded as 
bient, not otherwise. 

Thomas Wardle speaks very favourably of sappan in wool-dyeing 
in calico-printing. Of the pods, he observes that they are astringent 

i much used in dyeing and tanning since they produce with salts of 
narich black. It may be doubtful whether the pods alluded to are, 

ver, those of this plant; they may be those of C. digyna. Sule, 
aking of Berar, describes the manufacture of a special dye called 

vi from the wood. Giles similarly says that in the Karenni country 
lant known as the sawku (possibly sappan) affords from the powdered 
} a brick-red dye that on being boiled with cotton becomes permanent 

Beeciuites no mordant to fix it. 
By the Sanskrit authors sappan is often treated as a form or quality of 

sands -wood. It is not generally recommended as a medicine either by 
» Hindus or by the Muhammadans of India, but has for years been 

| om p Bioyed by Europeans in India as a useful substitute for logwood. [Cf. 
t. Cent. Indig. Drugs Comm., i., 156.] Ainslie speaks of the emmena- 

gogue properties of a decoction of the root. 
"According to the Pharmacographia there are two qualities of the wood 

. @ t with in Indian shops, viz the Singapore and the Dhunsari, with a 
rd and less valuable obtained from Ceylon. It sells at from Rs, 30 to 
42 per kandy of 7 cwt., according to quality. Fawcett (Monog. Dyes 

, 15) calls it by the ‘old name—“ Brazilian-wood,” and speaks of 
b as imported from Siam and Malabar. It sells at Rs. 2 per 12 seers (24 
b.) and is Jargely used in preparing gulal. Formerly it was extensively 
employed in Ahmedabad in cotton-dyeing but has been superseded by 
aniline, which is sold under the appropriated name of patanga. In this 
= porte ion it may also be remarked that in Lahore I found a yellow aniline 

; Tim packets under the name piorina: illustrations of the direct adapta- 
‘tic ion of the aniline wares to the markets of India, the former being intended 
fa lant the classic patang and the latter the port. (For chemistry 

Ind., i., 500; Journ. Chem. Indust., 1898, xvii., 691; 
nausek, Micro. Tech. Prod. (Winton and Barber, transl. © 1907, 

252, etc. 
TO}. Polo, Travels, 1290, ii., 312, also n. 315; Varthéma, Travels, 

_ 1610, 205; Garcia de Orta’ (though often cited, does not apparently allude 
7h cee Voy. eae oom done or Soc.), ty tr th by Holder, 

- Cuttac on es an ee :—Hadi, awce , 

1896, 2 ; Banerjei, 1896, 13, 17, 23, apie ii; J. D. Fraser; F. H. Giles, 4; 
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THE PIGEON-PEA 

H,. G. Leveson, 6; B. B. Sule, 5; Notes on Dyes by Conserv. For. E. Circ. Burma, 
1896 ; Liotard, Memo. Dyes, 24-6; Talbot, List Trees, etc., 141; Ree Bot. Surv. 
Ind., ii. (Plants, Chota Nagpur), 99. ] 

tha 

CAJANUS INDICUS, Spreng. ; Fl. Br. Ind., ii., 217; Leduaaiel 
nos. The Pigeon-pea, Embrevade, Pois d’ Angole, Cytise des Indes, etc., 
dal, cadjan, twvar (turer), tur, thor, arhar (or arar, oror), rahar dal, laham 
oroha, gela-mah, togari, kanalu, peh-yen-khyung, etc., etc. 

History. —The pigeon-pea would seem to have been introduced into the Wes 
Indies (Grisebach, Fl. Br. West Ind., 191) and to America from Africa, ands 
apparently through the slave trade. It has been long cultivated in India, 
but nevertheless no Indian botanist has recorded having found it wild, or — 
even naturalised, so that there would seem little doubt that in India it is an” 
introduced plant. It is not mentioned in any of the early Sanskrit work S 
In Rheede’s time (1686) it was regularly cultivated in Malabar, and bee 
practically the same vernacular names as at the present day. On the oti ° 
hand, several travellers mention having found it wild in Africa. Schw 
furth, according to Jumelle (Les Cult. Colon., 1901, 128), for example, iis ~ 
covered it wild in the region of the Upper Nile. Welwitsch (Cat. Af. Pl., i i, 
pt. i, 266) speaks of it as cultivated and wild in the coast districts of 
Angola—its vernacular name being jinsonge or quinsonge. Loureiro mak 
mention of it as both cultivated and wild in China and Cochin-China, but 
opposed to that view Bretschneider does not allude to it as having been kno wi 7 
to the ancient Chinese scholars. Seemann speaks of it as introduced into Fiji 
by the missionaries. In Madagascar it is an important and apparently v 
anciently cultivated plant. 

Varieties and Races.—There are two forms of this well-known pea, which hb 
some authors have been viewed as species. They are apparently of independent j 
economic value and hence may be here separately indicated :— 

Zeyl., 1736, 86, ‘: 37; Hughes, Hist. Barbados, 1750, 199, t. 19; Cyt 
pseudocajan, Jacq., Hort. Bot. Vind., 1770, i., 54, t. 119; C. Cajan, Tieadieey a 
des Antil., 1827, 4, 94, t. 32; Cytisus Cajan, Descourt:; Fi. Pittor. et Med, 
Antil., 1827, iv., 221, pl. 280; Bot. Reg., 1845, xxxi., t. 31; Duthie and 
Field and Garden Crops, 1882, ii., 20, t. 34. This might be described as a la 1 
bush, 6 to 8 feet in height, according to Roxburgh, with a circumference of 
20 feet around the extremities of its branches—in other words, twice the size 
of the next form. The flowers are yellow streaked with purple, and there are fou ur 
to five seeds in the pods, which are also marked with dark streaks. Roxburgh 
(the author from whom most recent writers have compiled) tells us that it is 
commonly sown with the first rains in June, ripens its main crop in about nin a 
months, and yields 600-fold. It is in reality a perennial, but from its yieldi ng 
a poor second crop, is in India usually treated as an annual. In the West Indies: 
this is called Congo or Angola pea, and in India it is best known by the name 
arhar, 

C, flavus, poC.; Rheede, Hort. —Mal., 1686, vi., 23, t. 13; Plukene t, 
Alm., 1696, ii., 293, Phyt., 213, f. 3; Rumphius, Herb. Amb., 1750, v., 377, t. ie 5, 
£523 "Duthie and Fuller, l.c. 20, t. 33. This is a much smaller plant than t 
preceding. It has been described as having perfectly yellow flowers, and us lly y 
only two or three seeds in the pods, which are never spotted. It is known in a: 
West Indies as the no-eye pea and in India as thur or tuver. According to F 
burgh it is sown in September, occupies the soil as a rule for only three mon’ hag, 
and yields 100-fold. 2 

Rabi and Kharif.—The recognition of these plants as distinct crops can hardl, y 
be viewed as having received in India the attention that the subject deser 
They practically correspond respectively to the rabi and kharif phases of mos 
Indian cultivated plants. In the Botanical Magazine (1879,.xxxv., 3rd. ser., 
6440) is given a beautiful illustration, and description by Sir J. D. Hooker of & 
form of Cajanus which was grown at the Royal Gardens, Kew, from seed 
supplied from Calcutta by Sir George King. This proved to be botanically 
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CONGO OR ANGOLA PEA 

‘pelle those of flavus, while the Me sab gps pods were those of bicolor. Many 
ears previously Jacquin cultiva at the Botanic gardens of Vienna two 
rms of Cajanus, the seeds of which he tells us were obtained from Tranque- 

‘(near Tanjore) and from the Lesser Antilles respectively. The former grew 
-a much | size than the latter, and flowered freely. His admirable plate 
WS Indian plant to have been ©. bicotor, The plant cultivated in 
e An has been repeatedly figured and described since Jacquin’s time, 

cases it would also appear to be €. bicolor. The inference may, in 
, be drawn that that form is much more tropical in its habitat than €. favus, 

lich in India is a cold-season crop. 
- Molli on (Textbook Ind. Agri., iii., 70-3) does not puperently appreciate 
» full value of the two botanical varieties indicated. He tells us that in 
mbay there are two forms—(1) with white seeds, grown mostly in Gujarat ; 
with red or light-brown seeds, grown to a slight extent in Gujarat and in 

_ cultivation throughout other parts of the Presidency. ‘‘ These va- 
i’ he then adds, “ appear to hybridise freely when grown mixed.” 
red-seeded variety does not grow well in the black soils of Surat and 
1.” Further on he, however, says the tuver is raised mainly as a 
crop, and participates in the tillage given to its associate. It is grown 

th bajra (in that case being sown from lst to 15th June); with jwar (June- 
ily); with kodra (June); with sesamum (September), etc., etc. Thus in 
mbay there are both rabi and khari{ races of this pea, just as in most other 
rts of India, and these correspond doubtless with the botanical varieties 

wiefly described above. The existence of two separate crops (the seeds of which 
vould most probably not be interchangeable) is directly stated by the Annual 

ports of the Department of Land Records and iculture, where the area 
voted to the khari/ and rabi forms is shown separately. In the Thana Gazetteer 
is stated that an early crop occurs on the uplands and a dry-weather crop on 
ate or rabi soils, and that these ripen in November and February respectively. 
t is thus certain that the existence of two such crops, one occupying the soil 
or only three months and the other for nine months, is a far more important 
circumstance than the colour of the pea, the more so since it seems probable 

lat the peas may be white, red or mottled in both varieties, the colour of the 
seed being possibly a racial characteristic. 
_ Cameron writes of Mysore that there are three forms of Cajanus—a large 

rm confined to gardens, known as turwk-togari, and two smaller field forms 
Known as walada-togari and sauna-togari respectively. Stewart, speaking of 

ie Panjab, observes, “'The yellow and parti-coloured kinds are not uncommon, 
_ the one as a cold-, and the other as a hot-weather crop.’’ Of Raipur, we read of 
_ there being two forms of arhar or tur, a small and early form ( ibly C. flavus) 

1s 

ext 
aun 

ue 
a 
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© sown at the same time, but the former ripens about two months before the 
atter. Duthie and Fuller tell us that bicolor is the form most extensively grown 
the United Provinces, and that favus takes its place in the Central Provinces. 

The tur grows remarkably well in Nimar—a man on horseback being often 
ompletely hidden within the fields. Roxburgh was told of a third form met 
with on the highlands which constitute the northern boundary of the Circars. 
J. J. Wood (Rec. Bot. Surv. Ind., ii., 20) says that in Chota Nagpur there 

are three varieties and that these ripen in January, March and November. 
lasu (Agri. Lohardaga, 1890, 69) observes that there are two forms known 
; hoa and cheytoa, so named from the months when they come into season, 

bu maghoa has much larger peas than the cheytoa. So again Banerjei 
(Agri. Cuttack, 1893, 82) says there are two kinds of arhar, the pala or 

: 2 and the deo or nali. Of Assam, Basu (Agri. Ledg., 1903, No. 5, 136) 
r ks that the dal grown locally is inferior to the imported pulse, and that 

accordingly it is more frequently raised with a view to protect sugar-cane, than 
88a pulse. It ripens in March to April. 

___ Cultivation.—Hot-season Peas.—Throughout the world pigeon-pea culti- 
vation has been commended as desirable for all tropical countries, on account 
| of the green peas it affords being an excellent substitute for the common 
garden pea, and it comes into season during the hot months when the ordi- 
Mary pea is not available. With this object in view its cultivation has been 
xtended into most temperate and moist tropical regions. An excellent 
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THE PIGEON-PEA 

account of the plant, ter example, will be found in The Agricultural Gazette 
of New South Wales (1892, iii., 6). In India it is most frequently grown as | 
a mixed crop, especially var. bicolor, and more particularly as a rotation 
crop for cereals. The sowings are ordinarily in drills or lines that divide j 
the field and often are so arranged as to protect the intervening crop from — 
climatic inclemencies. A common system is every fourth row to be tur. 
The yield cannot, therefore, be stated without information as to the 
extent to which this crop occupies the soil. So again it frequently 
remains on the ground for a much longer period than its associated crop 
or crops. If grown alone on good soil the yield may be 2,000 Ib. per 
acre, but as a mixed crop it averages about 500 to 700 Ib. or even much q 

less ; some of the test experiments in the Central Provinces, for example, 
show a yield of only 400 lb. It is a hardy plant and thrives in seasons of 
drought when other crops fail. It is one of the best leguminous restoratiy 
plants known to the Indian agriculturist. [C/. Agri. Ledg., 1894, No. 7, ise) 

Diseases and Pests.—K. J. Butler (Agri. Journ. Ind., i., pt. is 
25-30) has rendered admirable service by his investigations into The Walt 
Disease of the Pigeon Pea and Pepper. “The former plant,” he says 
“has been found to suffer habitually from a condition like that of a 
(linseed) which is known as “ flax sickness” in Europe and America, and 
which has thrown great difficulties in the way of successful flax cultivation . 
in several countries. The flax disease is due to a parasitic fungus de- 
veloped in the soil, and an allied fungus is responsible for arhar sickné % 
in India.” In consequence consecutive cultivation of flax or pigeon-— 
pea on the same soil is followed by disastrous increase of the disease. At 
present it is “ found over an immense extent of country ; Bombay, the 
Central Provinces, the United Provinces and Bihar being the areas most 
affected.” It has been reported from the Panjab ; in fact, ‘‘ with the 4 
exception of Madras,” where Butler says he has ‘ “neither seen nor heard — 
of it,” one may assume that wherever the crop is extensively grown, the 
disease is to be found. The reader desirous of full particulars should con- 
sult Butler’s paper. It will there be found that the fungus in question is 
described to penetrate the tissue of the plant and to accumulate within 
the vessels that carry the food supplies, thereby causing the pigeon-pea 
to turn black and decay gradually until it is completely wilted. “Itis 
thus clear that no direct treatment can be successful against a disease oft 
this type. The parasite early enters the internal tissues of the plant, and 
is then out of reach of any curative application.” Our author conse- ’ 
quently explains that there remain but two possible methods of diminishing — 
the ravages of this disease. The first is the introduction of longer systems — 
of rotation than are usually followed with arhar cultivation, so as to 
give time for the soil to be freed from infection. The second, the dis- — 
covery or production of wilt resistent forms of the plant. In 1894, while 
touring through the Central Provinces and Berar, I discovered a disease _ 
very prevalent on the tur, and ascertained that it was caused by a parasitic — 
fungus on the roots (Agri. Ledg., 1895, No. 20, 322); and very likely, | 
therefore, it was the disease here dealt with. 

Turning now to the pests, it may be observed that a caterpillar, dle, ; 
often destroys the first crop of pods; but frost is by far the most serious — 
danger. On usar (réh) soils it will not thrive. [Cf. Agri. Ledg., 1897, No. 
He 231; 1901, No. 13, 424; Maxwell-Lefroy, Mem. Dept. Agri. Ind., 1907, 
., 142, 149, ete.] ‘a 
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& THIRD IMPORTANT PULSE 

_ Area and Production.—It is impossible to form any trustworthy 
conclusions regarding the total supply of this dal in India, or of the area 

| wunderthecrop. Mollison speaks of 700,000 acres in the Bombay Presidency. 
Duthie and Puller estimate for 34 milion acres in the United Provinces 

as partly or entirely under it. In recent Bombay official papers mention 
is made of 566,465 acres kharif and 14,024 acres rabi having been in 
1902-3 under this crop. It is not known if these figures were worked 
out as pure or as mixed crops. In the Season and Crop Report (1905-6), 
ye area in the Presidency proper is said to have been 443,365 acres. 
in connection with the United Provinces we read of 2,039,692 acres, 
Joubtless mixed crops, and for the Central Provinces 262,493 acres, both 
sturns being for 1902-3. In connection with Berdr it has been stated 

that for the year named there were 266,709 acres under this pulse, all 
grown as kharif crops. Regarding the other provinces of India no recent 
stimates are available, so that a full statement of the area for all India 
annot be furnished for any one year. It is placed in official statistics under 

the heading of “ Other Food-grains including Pulses,” of which the total 
for all India has, during recent years, ranged from 27 to 29 million acres. 
_ Similarly particulars cannot be afforded regarding the trade in the 
pigeon-pea since it is placed under “ Other sorts of Grains and Pulse.” 
Mollison says that the dry pulse sells at from 35 to 40 Ib. per rupee, and 
in exceptionally cheap years 50 lb. or more to the rupee may be obtained. 
The official publication Prices and Wages (1906, 72-3) gives an elaborate 
‘statement of the annual returns (seers per rupee) of this pulse in all 
provinces of India back to 1861. A further table (l.c. 122-3) re- 
duces these to quinquennial averages, and the following are the prices 
given for the five years 1901-5 :—Eastern Bengal and Assam, 10°8 
Seers per rupee; Bengal, 11°75; Agra, 12°59; Oudh, 13°01; Rajputana, 

_ 14:18; Central India, 10°32; Panjab and N.W. Frontier Province, 10°49 ; 
Sind and Baluchistan, 9; Bombay, 9°56; Berdr, 10°15; Central Pro- 
‘vinces, 10°65 ; Nizam’s Territories, 15-97 ; Mysore, 7°02; Upper Burma, 

| $19; Lower Burma, 8°37 (the seer equals approximately 2 lb.). 
|. Economic Value.—In India the pulse is highly esteemed by the 
_ Natives, who regard it as the third in rank of importance among 
_ the leguminous SzEps. Taleef Shereef (Playfair, transl., 1833, 10) 
describes it at length, adding that a decoction of the leaves makes an 
antiseptic wash. It enters very largely into the vegetarian diet of the 
Hindus and is sold either in the form of split peas or as pea-meal, of which 

_ Sweet cakes are often made. Many of the early European authors, writing 
of the East Indies, speak of this pea as in demand by seafaring people. 

_ Rheede, for example, says it is specially valued as a food for ships’ com- 
| panies. Burmann observes that pigeons live on it, and men chiefly when 
on board ship. Decourtilz (l.c. 222) remarks that from the peas may be 
‘prepared a sort of sago much sought after by British and American 
‘sailors—an observation that recalls the parody on “The Mariners of 

_ England ” who lived on “ yellow peas ” (see Cicer, p. 295). 
|| _ Sometimes the tender green pods with their contained peas are in 
India cooked in curry like French-beans. They constitute in fact an 
_ excellent VEGETABLE much neglected by the Europeans resident in 
) = Of the ripe peas there are, as already indicated, at least two 

f 

ms of their coming into market, viz. November to December for 
| early crop, and February to April for the late. The chief crop is the 
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THE PIGEON-PEA : 

last mentioned. The plants are cut off close to the ground by a sharp 
knife and conveyed to the homestead, where they are stacked on the 
threshing-floor. The leaves and pods are then stripped or shaken off — 
and the grain thrashed out. The leaves form a valuable Fopprr, and 
occasionally a pruning of the young shoots is taken and given to cattle. | 
The outer integument of the seed with part of the adhering kernel isa ~ 
favourite food for milch-cows—it is known as chuni (Agri. Ledg., 1895, 
No. 6, 75). The pea or meal is largely employed as a cattle-medicine. ; 
[Cf. Cattle Diseases, Agri. Ledg., 1896, No. 28, 275, 283, ete.] t ; 

Church (Food-Grains of Ind.) gives the composition of the husked pea as :— 
water 10°5; albuminoids 22:3; starch 60:9; fat 2:1; fibre 1:2; and ash 3:0. 
The nutrient ratio is 1:3 and the nutrient value 80. “It is wholesome and 
nutritious when properly freed from the husk, its irritant and laxative character 
being thus greatly reduced. It is not unusual to find that the higher-priced — 
and finer qualities of this pea have been slightly oiled before sale, to improve 
their appearance. This practice is not unknown in reference to wheat in hie | 
South of Europe.” Leather (Agri. Ledg., 1901, No. 10, 356) has publis 
his analyses of some four samples of this pea: one, a white, and two, 
peas from Poona, and a fourth from Cawnpore. His results for the white pea - 
may be here given to allow of comparison with the above :—moisture 6°77 ; 
oil 6-93 ; albuminoids 13-25 ; soluble carbohydrates 51:38 ; fibre 18:10; soluble 
minerals 6°44; sand 3:13; total nitrogen 2°45; albuminoid nitrogen 2°12. : 
Leather thus found higher proportions of fibre and minerals than given by ‘ 
most other chemists. [Cf/. Greshoff, Chem. Zeit., 1903, No. 42.] : 

The stalks are used as fuel, the larger ones being prized for the charcoal — 
sold to the makers of gunpowder. The thin straight branches are employed — 
for roofing and basket-work, as also for the wattling of carts and the tubular 
wicker-work linings of wells. 

In Northern Bengal and Assam the arhar is specially grown as a food-plant 
for the lac-insect. One of the earliest accounts of this special industry (lac- — 
rearing) was written by Buchanan-Hamilton in his Statistical Account of Rangpur — 
(1809). He there gives the plant the name of mendu-kolat and says the seed 
is sown in the spring, generally in the form of a hedge around gardens. In the 
beginning of the cold season the insects are applied by tying to each bush a — 
small branch containing those about to produce larve. A year afterwards — 
the twigs of the bushes are then found to be covered with the lac incrustations — 
(Agri. Ledg., 1901, No. 9, 218). There would seem to be much less lac reared — 
on arhar in Bengal nowadays than in former years. In Assam the opinion — 
is held by the Garos and Miris that while the lac-insect may be reared on many 
plants, the arhar forms its most convenient and suitable food. If sown and — 
well watered in November, the young plants are fit to be transplanted at the — 
close of the following rains—end of October—and each should average 4 feet — 
in height. They should be planted 4 feet by 8 feet apart (about 1,360 to the | 
acre), and will be ready to receive the insects two years after date of sowing. — 
They should be charged with stock-lac in November: about 40 lb. will be 
necessary to the acre. One year later, the crop should be obtained, each bush 
yielding about 8 lb. or 6 lb. of cleaned lac, which at present rate would fetch . 
about £144 per acre, less expenses. If well cared for and properly pruned, 
to prevent flowering, seed for next year’s crop being left on the bushes, the — 
— plants may continue to yield for several years. ([Cf. Agri. Ledg., l.c. 232, — 
at 

Jumelle (Les Cult. Colon. (Aliment.), 1901, 128-31) gives a most interesting 
account of the cultivation of this plant in Madagascar for the purpose of feeding 
a special silkworm (landibé) of that country. This industry exists mainly in 
the south of the island at Betsileo. It would appear to be a silk that 
resembles tasar or ert. The landibé is said to be the Boroceras cajani of ento- — 
mologists. It lives in the open air, and forms its cocoons among tufts of grass placed 
within the bushes for that purpose. It lays its eggs in March, is in chrysalis for 
one month, and takes eight days to spin its cocoon. It requires a warm, sheltered 
situation. Tussac (Fl. des Antil., 1827, iv., 94-6) also alludes to the fact 
that a silkworm is reared on the leaves of the Angola-pea. Arhar silk would — 
thus seem well worthy the attention of the Indian cultivators as a possible _ 
additional source of revenue. 
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CANES AND RATTANS 

“CALAMUS, Linn. ; Fl. Br. Ind, vi., 436-62; Beccari, Rec. Bot. 
~. Ind., ii., 197-230 ; Gamble, Man. Ind. Timbs., 1902, 734-7 ; Mason, 

2 and Its People (ed. Theobald), ii., 137-9; Brandis, Ind. Trees., 
650-4; Patmem. A genus of tropical palms, often climbing ; 

Jong rope-like stems of several species constitute the chief qualities 
‘the “Canes and Rattans” of commerce. 
, tory. —Rattan, it may be explained, is synonymous with Cane, is 

‘identical, being the Malay word rotan—a cane. In modern 
s the word “reed” denotes as a rule a hollow grass-stem (the 
boo is an arborescent reed), and the word “cane” implies a solid 
stem. The separation into canes and reeds, whether etymologically 

ect or not, is a convenient industrial distinction. In fact the only 
irable exception might be made in the case of the solid bamboos 
le bamboos, as they are often called). These are used as walking- 

sks, lance-shafts, and even more directly for some of the purposes for 
2 cl the true canes are specially employed. But certain species of one 
hwo other genera of palms such as Dewmonorops and Plectocomia 

e used indiscriminately with those of Calamus as true canes. 
Species and Varieties.—Before proceeding to discuss the Indian 

ade in “Canes and Rattans” or to furnish particulars regarding the 
sociated industry of Basket or Wicker-work, it may be desirable to 
umerate the more important species and to exhibit, while doing so, 

heir habitats, their better-known vernacular names, and their special or 
adividual properties and uses :— 
Calamus acanthospathus, Grif; the gouri-bet, pukha-bet, rue, ru, ete. An 

Sikkim. The canes are rather thick, and where obtainable are used for cane- 
dges, chair-making, and walking-sticks, but are now getting scarce.” 

©. gracilis, Roxb., Fl. Ind., iii, 781. The mapiiribet, kraipang, hundi-bet. 
Upper Assam, the Khasia hills, Cachar and Chittagong—a species with very 

©, Guruba, Ham. in Mart., Hist. Nat. Palm, iii., 206, t. 175, f 1; 
(Demonorops Guruba, Mart., l.c. 330, var. Mastersianus and var. Hamiltonianus). 

16 keyini (or kyeing-ni), sundi-bet, quabi-bet. A scandent plant met with in the 
rests of Assam, the Khasia hills, Chittagong and Burma. The slender 
anes are in basket-work. 

C. latifolius, foxd., Fl. Ind., iii., 775 ; Beccari (J.c. 211) regards macracanthus 

hia) ; and var. macr th ruebee, rabi, groom, phekori-bet. A stout climber 
ound in the Sikkim Himalaya, the Terai and East Bengal to Assam, Chittagong 

and Burma. These canes are very strong and much in demand for walking-sticks 
and all forms of basket-work ; the brii has the reputation of being best suited 

opi paneer This is by far the strongest cane that finds its way into 
: e at all plentifully. By most persons, in fact, it would very possibly 

be as the true rattan of the commerce of the Eastern side of India 
and of the greater part of Burma. 
7 C. leptospadix, Grif. The lat, chemchun—a scandent slender species of the 

_ damp valleys of the Eastern Himalaya and Terai swamps, the Khasia and 
“Nag hills and Manipur. Canes thin and apparently not of much value, though 

-_ ©. Rotang, Linn.; Roxb., Fl. Ind., iii, 777; Fl. Br. Ind., vi. 447; 
| Mart., Hist. Nat. Palm, iii., 334, t. 116, f. 8; Blume, Rumphia, 1847, iii., 33; 
| ©. Roxburghii, Griff., in Cale. Journ. Nat. Hist., v., 43; 0. monicus, Roxb., l.c. 783; 
CG. acipion » ale Lamk., Encycl., vi., 304; Dodge, Useful Fibre Plants of the 
_ World, 102. very numerous assortment of vernaculars might be given for this 

_ plant such as :—bet, bent, pepa, pemu, a, veta, natar, perambu, rotan, etc. 
_ An extensive climber found in the Central Provinces, the Deccan, Karndtak, 

Konkan and Ceylon. According to Roxburgh it is a native of Bengal and the 
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Coromandel Coast, delights in a rich moist soil, where there are bushes and trees — 
for it to climb on. It seems probable that Roxburgh may not have sufficiently © 
separated this from the two following species as cane-yielding plants. ©. Rotang — 
proper is not met with in Bengal. The slender stems are the common rattans — 
of Central and Southern India; they are used for basket- and wicker-work, | 
chairs, mats, blinds, etc., but are not strong though easily worked. [Cf/ Taylor, 
Topog. Stat. Dacca, 1840, 52; Brandis, Ind. For., 1887, xiii., 55; Thiselton- 
Dyer, Ind. For., le. 185.] 

C. tenuis, Roxb., Fl. Ind., iii., 780; Griff., Palms Brit. Ind., 1850, 57, 
193, a, B, C3 Prain, Rec. Bot. Surv. Ind., ii., 347. This is the bet, bent, 

chacht-leanehi) bet, bandhari bet, kring, jalla bet, jali, etc. A very long scandent 
plant met within the Sub-Himalayan tracts from Dehra Dun eastwards to Assam, — 
Sylhet, Chittagong and Pegu. This is the common cane of Northern India — 
and Bengal. It is largely used for basket-work, mats, screens, chairs, etc., ete. 
The fruit is eaten in times of scarcity. [Cf. Innes, Jungle Prod., etc., 1898, 13.) 

C. viminalis, Willd.; Palmajuncus viminalis, Rumph. —a Javan plant ; 
var. fasciculatus, Becc. (C. fasciculatus, Roxb., Fl Ind., iii., 779). The 
bara-bet, pepa beti, amla vetasamu, kyeinga, ete., and according to Roxb 
it is the wmba-vetus of Sanskrit. It is a stout scrambling and climbing species 
of Lower Bengal, Orissa, the Karnétak, Chittagong, Burma, the Andaman Islands, 
Penang and Cochin-China. Cane thin but strong, makes excellent walking- 
sticks and is the chief rattan of the Eastern Peninsula. 

Demonorops Jenkinsianus, Mart, Hist. Nat. Palm., ii., 327; Prain, Rec. 
Bot. Surv. Ind., ii., 347. This is the gola-bet, gallah, etc. A stout scandent 
rattan found in Eastern Bengal, Darjeeling Terai, Assam, the Khasia hills, the 
Sundribans and Chittagong. The canes are long but are said to be rather soft, ‘ 
though extensively used for basket-work. 

D. Kurzianus, Secc., lc. 219. A stout species of the tropical forests of } 
the Andamans, giving useful canes and a kind of dragon’s-blood 

Plectocomia himalayana, Griff; Calc. Journ. Nat. Hist., v., 100. ” Fi. Br. $ | 
Ind., vi., 478. The runul, ranol, etc. A gregarious climber found i in the Sikkim 
Himalaya. The thin stems are employed for tying fences and in common basket- | 
work. 

Canes and Rattans: Basket- and Wicker work “Kea 
plants are more useful to the inhabitants of moist tropical regions than | 
the canes and rattans. The long scandent stems constitute the canes of 
commerce. 

The stems when freshly cut contain a large quantity of liquid, — 
which may be collected by blowing through short lengths, and from — 
this, by evaporation, a red resin may be obtained. One of the best- — 
known qualities of that resin is sometimes called ‘‘ East Indian Dragon’s- 
blood.” This is, however, for the most part prepared from the fruits of 
several species of Calamus, met with in Eastern Sumatra, South Borneo ~ 
and Penang. The gum exudes naturally from between the scales of the 
fruit, but inferior qualities are obtained by boiling the fruits or by tapping © 
the stems. The only Indian species hitherto reported as affording this — 
resin is D. Kurzianus—a species already briefly indicated. The false — 
Dragon’s-blood, met with in Indian commerce, is imported into Bombay — 

from Sumatra, Penang, etc., in large cakes or is found compressed into 
bamboo tubes. The true Dragon’s-blood is, however, procured from — 
Socotra and is derived by tapping the stems of several species of 
Dracena not Calamus. [Cf. Yearbook of Pharmacy, 1884, 234-6 ; 1897, 
180; Pharm. Journ., 1893, xxiv., 47, 108; Pharmacog. Tndk3 ili., 532-5 ; 
Kew Bull., 1906, 197-9.] | 

The fruit in the species of Calamus is produced in great clusters, and 
the inner succulent layer is often an edible refreshing bitter-sweet pulp. The 
roots and young sprouts are eaten as vegetables and somewhat resemble 
asparagus. But the species of the above-mentioned genera owe their chief 
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CALAMUS 
BASKET- AND WICKER-WORK Trade in Canes 

3 to the great strength more particularly of the outer woody layer of 
long flexible stems. As substitutes for ropes these are invaluable, and rope 

i the countries where they abound, canes 300 to 400 feet in length are fre- ®>stitutes. 
quently employed as the bearing-ropes of suspension-bridges. They are 

ls 0 used in towing heavy objects, stones, logs of timber, etc., and formerly 
} much valued in the East as cables for ships. The smaller canes are 
nsively employed throughout the world in basket-work both entire Basket-work. 

and stripped Chairs, sofas, couches, baskets, etc., are constructed of 
> canes wound round and round and fastened to-each other by thin 

of the cane-bark. When the interstices are filled up, they become 
vat t baskets and granaries. A strong and durable floor-mat is Mats. 
et i sl made of these canes placed close together and held in position by 

is of cane-bark. Canes are also very largely used as walking-sticks, Walking-sticks. 
abrella-handles, and to give strength in saddlery and harness. Loureiro 
Dochinchin.,; 1790, 210) under C. Scipionum says, ‘‘ Pro baculis ex 

gnitate, vel elegantia manu gestandis ”—a description fully applicable 
othe Malacca and Whangee canes of to-day. But of course the chief Whangee Canes. 
European use for canes is in furniture and basket-making. Machinery 
is now utilised in stripping the barks into cane-ribbons, thus leaving 
? he core in the form of a perfectly round and even rod. These rods 
pao played i in the construction of fancy baskets, chairs, window-blinds, 

e great strength is not essential, and they have the advantage over 
Bellisisus stronger bark-ribbons in that they take colour readily. The 

e fibre obtained during stripping and trimming the ribbons and cane- 
rods is used in upholstery along with, or as a substitute for coir. Wiesner paper Material. 
(Denkschr. Akad. Wiss. Wien. Math. -Nat., 1902, Ixxii., 15-6) refers 

eatedly to the Chinese employment of rattans in the manufacture of 
ier. Tschirch (Indische Hetl-und Nutzpflanzen, 1892, 169) very pictur- 

esq aely describes the varied uses of the cane from caned boyhood to cane- 
‘Seated dotage. His illustrations are forcible, but add little or nothing new. 
Tr anausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 255-61.] 
__ Trade in Canes.—The Forest Departments of the various provinces Trade. 

of India, including Burma, publish annual reports from which it might 
be gathered that the yearly crop of canes amounts to about 10,000,000 
amaunds and the annual revenue therefrom from Rs. 50,000 to 60,000. The Production. 

Reports of the Conservators of Forests in Burma for the year 1904-5, 
for example, show a total revenue from canes amounting to Rs. 37, 115. 

he imports of canes and rattans into India from foreign countries Imports. 
aay be said to average from 30,000 to 40,000 cwt., valued at from 2 to 34 

hs of rupees (38,436 cwt., valued at Rs. 3; 85,674 in 1906-7). These come 
mainly from the Straits Settlements and Siam. The exports to foreign Exports. 

. ‘countries of Indian canes come to from 1,000 to 3,000 cwt., valued at from 
Rs. 20,000 to Rs. 50,000 (2,427 cwt., valued at Rs. 38,100, in 1906-7), but 
in addition there is also a re-export trade (foreign canes exported) formerly 
of about the same quantity and value as that just mentioned, but showing 

~ aconsiderable diminution in recent years (673 cwt., Rs. 11,291, in 1906-7). 
‘Iti is thus significant that India, with its vast supplies of canes and rattans, 
_ should not be independent of foreign tropical countries, and the explanation 
1 may possibly lie in the cheaper sea as compared with land transit. Large 

towns like Bombay, Calcutta and Madras find it more economical to 
\@ obtain their om from the Straits than from the inland forests of 
F India. (See Baskets, p. 115; also Mats and Matting, p. 775). 
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CALOPHYLLUM 

INOPHYLLUM PINNAY OR DOMBA OIL 
Mast-wood 

D.E.P., 
ii., 29-38. 
Mast-wood. 

Poon Spar. 

Gum 
Tacamahaca. 

Resin. 

Oil: 
Pinnay or 
Domba. 

Medicine. 

Extract. 

Timber. 

Masts, 
Spars, etc. 

[Cf. Paulus Afgineta (Adams, transl.), iii., 171; Linschoten, Voy. EZ. Ind. (ed. 
Hakl. Soc.), i., 96-7 ; Birdwood and Foster, EI. C. First Letter Book, 201, 480; 
Milburn, Or. Comm., 1813, ii., 133, 506; Robinson, Desc. Acc. ‘Assam, 1841, 
53-4, 360, 368-9; Lewin, Hill-tracts of Chittagong, 1869, 131-2; Jackson, 
Comm. Bot., etc., 1890, 158; also in Journ. Soc. Arts, xxxvi., 1109, 1122 ; Agri. 
Bull. Straits and Fed. Malay States, April 1903, 129-36, 157-60 ; Bull. Imp. 
Inst. Board Trade Journ., suppl., Dec. 31, 1903 ; Wiesner, Die Rohat. 
Pflanzenr., i., 172, 339; ii., 59, 185, etc. ] 

bs 

CALOPHYLLUM INOPHYLLUM, Linn. ; Fl. Br. Ind., ij 
273; Gamble, gir Ind. Timbs., 57; Cooke; Fl. Pres. Bomb., i., 8035 — 
Pharmacog. Ind., 173; Brandis, Ind. Trees, 1906, 54; GurrireR®, 
Mast-wood, the he At yea surpan, surangi, pinnay, punang, puna, 
undi, ponnyet, etc.—punngaa (Sansk). An evergreen tree, which in some 
localities, especially when near the sea, attains a considerable size. It 
is indigenous throughout the Western Peninsula, Orissa, Ceylon, Burma 
and the Andaman Islands, and is distributed to the Malay, Polynit 
Australia and the islands of Eastern Africa. 

Species and Varieties.—Besides the above there are four other species of. 
Calophyttum worthy of special mention in this place. These are:—(1) & 
poltyanthum, Wall., the kandeb, kironli, kraidone ; an evergreen tree of Northern 
and Eastern Bengal, the Khasia hills, Chittagong and Martaban. (2) €. specta-— 
bile, Willd, the pantaga, lalchumi, dakar-télddé; a tall evergreen tree of 
Tenasserim, the Andaman Islands and Ceylon. (3) ©. tomentosum, Wight— 
the Poon Spar, nagari, surhoni, etc. ; a large evergreen tree often 150 feet in 
height, self-propagated in the western coast forests from N. Kanara to. 
Travancore. (4) C. Wightianum, Wall. ; the bobbi, trai, cheru pinnay, an ever-— 
green tree found along the Western Ghats from the Konkan to Travancore. 

Properties—There appears to be little doubt that the true Gum Tacamahaca, 
formerly attributed by some writers to C. inophylttum, is neither obtained from _ 
that nor from any other Indian tree. But when wounded the stems and also the 
fruits of the mast-wood exude a small quantity of bright-green pleasantly scented — 
ResIn (soluble in alcohol) which is not collected nor made any use of at the p: p 
day. Rheede observes, however, that it is emetic and purgative, so that it would 
appear to have been formerly of medicinal value. From the seeds is expressed a 
greenish-coloured Ort, known as Pinnay or Domba Oil. According to some the 
yield is as great as 60 per cent. by weight, and the oil is said to congeal when cooled 
below 50°. Theseeds are collected twice a year, in August and again in February. 
The oil possesses a disagreeable odour and flavour, but is fairly extensively , oa . 
for burning, and is valued, especially in Polynesia, as an external application in — 
rheumatic affections. Mixed with chaulmagra oil (p. 1068) is also employed for a z 
anthematous eruptions. In Pondicherry the oil is believed to be very useful 
in the treatment of scabies, a property specially inentioned by Rheede in 1686, and _ 
again by Rumphius in 1750. The chief centres of production are Bombay, 
Goa, Travancore, Tinnevelly, Tanjore, Puri, etc. It is said to fetch a litt 
more than half the price of cocoanut oil and is fairly extensively exported from 
India to Burma. The oils of ©. tomentosum and C. Wightianum are — 
similarly expressed from the seeds, but do not differ in properties and uses from — 
Ghat, of  unoehgtion. . Hanphiur atieme thar in bin dap tee te 
boiled down along with that of a plant which he named Sideroxylon, and the — 
decoction given as a purgative ; he also states that warriors carried a little bottle 
of the oil by their sides and smeared it on their spears and bolts, believing that — 
they were thereby more likely to pierce the objects against which they were thrust, 

The TimBER is moderately hard and close-grained, and by Sebert (Les Bois 
de la Nouvelle Calédonie) is believed to be magnificent for cabinet-work. 
the species, and in particular the Poon Spar ©. tomentosum, are high 
serviceable for masts, spars, railway-sleepers, machinery, etc., but for these — 
purposes are much less in demand than formerly. Linschoten (Vor y. H, Ind. (ed. 
Hakl. Soc.), i., 67) alludes to the “long masts for shippes” sold at Cananor, 
and Hamilton (New Acc. E. Ind., 1744, i., 267) says the Poon-masts are heavier 
and stronger than fir. They are sometimes employed, especially C. potyanthum, — 
in boat-building. [C/. Elliot, Fl. Andh., 1859, 155, 160; Moodeen Sheriff, Mat, 
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: _ MADAR GUTTA-PERCHA 

Mad., 1891, 46-7; Bidie, Cat. Prod. Paris Exz., 1878; Man. Trichinopoly, 
Tobe5, 28 Yoaius Pl. Bomb., 12 ; Hooper, Rept. Labor. Ind. Mua. (Indust. 

4, ete 

OTROPIS GIGANTEA, Kk. Br. ; and C. procera, R. 
ir.; Fl. Br. Ind., iv., 17; Wight, Illust. Ind. Bot., ii., t. 155, 1564 ; also 
¢. et ‘1278; Gamble, "Man. Ind. Timbs., 491 ; Cooke, Fl. Pres. Bomb, i ii., 

; Ascuertapea—the Swallow-worts. 
by he itat.—The two species indicated above are so nearly the same from 
ue practical standpoint that they may here be treated conjointly. The 

ris an erect spreading perennial bush which chiefly frequents waste 
in the warm moist tracts of most tropical countries, in India being 

: y abundant in Bengal, Assam, South India, and distributed to 
Jon, Singapore, the Malay and China, The latter is a slightly 

ni Il sr plant, met with chiefly in the drier regions, and so far as India 
ed is most abundant in the Sub-Himalaya (from the Indus to 

1¢ Ganges), also in Central India, Rajputana, the Deccan and Upper 
ma, and is distributed to Persia and Tropica] Africa. Both species 

e known by the following names :—maddr (sometimes written by 
Europeans as mudar or even muder), dk, dkanda, drka, rui (a name 

cially suggested by the silk-cotton), yercwm, erukkam, jilledu, yekka, 
+ Serniey etc. But the former bg is sometimes called the purple and 

s latter the white dkanda—the drka and dlarka. The name madér is 
srived from the Sanskrit manddéra, hence the synonyms rudra, aditya, 

a-patira. To its name arkaparna (sun or lightning-leaf) is doubtless 
é the tradition of its blinding properties. 
" Bistory—One of the earliest European writers to describe this plant was Pros- 
Sous (De Pl. Algypti, 1592, ch. xxv.). He tells us that it is the beidelsar 

of Alexandria, where it grows in ‘damp places. Rheede was the earliest Indian 
ee t to narrate its properties (Hort. Mal., 1679, ii., t. 31), and he furnished 
i | moet accurate drawing of it. He calls it ericw, Rumphius (Herb. Amb., 
“Ugd vii., 24, t. 14, f. 1) gives a poor illustration but describes the plant 

at detail under the name of mador. Jones (As. Res., 1798, iv., 267) 
with it under the name arca. Roxburgh placed it in the genus Asclepias, 

and Robert Brown a little later assigned to it a separate position under 
Calotropis. It is a sacred plant with certain Hindus, and is associated with the 
ob ervances of the maruts or winds, the demigods of rudra. The ancient Arabs 
. so a pear. to have had superstitious beliefs regarding it since they associated 

sun-worship. It is a popular tradition in many parts of India that 
A ‘the teat Emperor Akbar was so named from having been born under the 

2 of an ak bush. It is the wshar of the Arabs and the khark of the Per- 
s, but the former seems to be a generic word for milk-yielding plants and 
possibly restricted to Calotropis at a comparatively latedate. Abu Hanifeh 

A etre a the first Arab writer to give an explicit account of it, but much 
information will be found in the writings of Ebn Baithar (Southeimer, 

, 1842, ii., 193). [Cf. Joret, Les Pl. dans L’ Antiq., 1904, ii., 354.] 
Properties and Uses.—This plant may be said to yield Gurra-PERCHA 

rom the milky sap; a strong Fisre from the bark; a useful Fioss 
from the seeds; and a Mxpictne from the root-bark. Space cannot, 

_ however, be afforded to do more than review even these properties very 
| briefly, and there are many minor ones that cannot even be mentioned. 
__ The Gutta-percha.—The inspissated and sun-dried sap (milk) drawn 
| from the stems constitutes the madar gutta of India. Hooper (Rept. Labor. 
Ind. Mus. (Indust. Sec.), 1905-6, 29) calls it a pseudo-gutta and gives its 
_ composition as “ 37-9 insol. ; 52-9 resin; and 9°2 ash.” He then adds that 
it contains large quantities of a/ban and fluavil resins (see p. 627). There 
are large tracts of the sandy deserts of Rejputans and Central India, as 
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CALOTROPIS 
GIGANTEA THE INDIAN MADAR PLANT 
Madar Fibre 

0 Aa also of Sind, in which this plant is not only the most prevalent but almost 

Useful Crop for 
Poor Soils. 

Method of 
Tapping. 

Defect of the 
Gutta. 

Bark Fibre. 

Retting 
Impossible. 

Yield. 

Hardly 
distinguishable 
from Silk. 

Great Strength. 

Paper_Materials. 

the only form of vegetation met with. In many instances also it has been — 
observed to be the pioneer in the reclamation of sterile tracts (see Alkalis, 
Réh, p. 53). 

India. Its production could be fostered and by selection and cultivation 
the quality and quantity of the produce improved, until the plant assumed 
the condition of a regular crop for poor soils. But unless some method 
could be designed for extracting the milk from shoots cut on account of © 
their fibre, it is feared that it would not pay to tap the plant specially for 
its gutta. The stems and twigs are too small and the yield from each too 
little to justify the opinion that methodic tapping would prove remunera- 
tive as an industry by itself. Moreover, it has been found by chemical 
experiment that Calotropis gutta, being a fairly good conductor of 
electricity, is not suited for electrical purposes and is thus very possibly — 
debarred from one of the most profitable markets for this class of product. 
Heyne (Tracts, etc., Ind., 1814, 245) says that the milk instead of reddening ~ 
vegetable blue colours, changes them to green. [Cf. Kew Bull., 1886, 45.] 

Bark Fibre.—The bast fibre has attracted considerable attention an: 
been spoken of as one of the best of Indian fibres. The great difficulty 
appears to consist in the inability to separate it rapidly and cheaply. 
Unfortunately the fibre cannot be prepared by retting the stems since 
it is reported to rot when so treated, and yet the cleaned fibre when made 
into fishing lines and nets (as is the case in Karachi) seems quite durable 
and very strong, especially when used in sea-water. Mr. Liotard, after 
many experiments performed in Calcutta with fibre-extracting machinery — 
generally, arrived at the unfortunate conclusion that the hopes formerly 
entertained by himself and others regarding this particular fibre were 
never likely to be realised :—(1) because of the small percentage of 
fibre (1°56) to weight of stems, and (2) the shortness of the ultimate 
fibre. But in recent experiments conducted at the Imperial Institute 
with a sample procured from Madras, Dunstan found that the staple } 
measured fully 12 inches. [Cf. Agri. Ledg., 1899, No. 2, 7.] Dodge 
(Useful Fibre Plants of the World, 1897, 104) observes that an acre of ~ 
ground planted 4 by 4 feet with this plant will yield 10 tons of green 
stems and 582 Ib. of fibre: this would mean a yield of roughly 26 
per cent. 
of flax though somewhat finer. Its fineness, tenacity, lustre and softness, 
in fact, fit it for many industrial purposes. 
when nitrated it could hardly be distinguished from silk, and long years 

If, therefore, a demand could be originated for any one or 

all collectively of the products of this plant, much good might result to- 

He then adds that the fibre possesses many of the qualities — 

vic Sei y ite gn Sah. as ie lg A lg ei Nas Pe 

aft! 

Cross and Bevan found that — 

ago Wight showed that a rope of this fibre broke with a weight of — 
407 lb. when a similar rope of cotton gave way with 346 lb., and coir — 
with 224 lb. It is, however, quite incorrect to affirm, as has been done 
by Wiesner (Die Rohst. des Pflanzenr., 1903, ii., 317), Dodge and others, 
that this fibre is widely used in India. Although prepared to a small 
extent for very special purposes, the greatest possible difficulty was 
experienced in procuring the few pounds required. 

Mr. G. W. Strettell (New Source of Revenue to India) advocates the — 
value of this plant as a paper material. Routledge did not form a high | 
opinion of its qualities. [C/. Kew Rept., 1877, 37.] It may thus be fittingly 
concluded that were it found possible to utilise the gutta as an additional 
source of revenue, the fibre, either for textile purposes or paper-making, — 
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GRASS-CLOTH 

ight, in spite of all that has been said to the contrary, prove worthy of 
cial consideration. [Cf. Agri. Ledg., 1899, No. 2.] 

© Floss.—The coma of hairs or floss from the seeds constitutes one 
th ipemrealled vegetable silks or silk-cottons. This was chemically 

| by Cross (Agri. Ledg., 1897, No. 17, 365) and found to 
an abnormally high percentage ‘of furfurol. It was further be- 

=v give evidence of being unsuited for some of the purposes of 
textile industries. Dunstan, in a report dated November 18, 1904, 
sof Calotropis floss as containing a much smaller proportion 

than cotton. He shows C. gigantea floss to contain 64°3 
Eeailaloss, and C, procera 69°8 per cent., while under similar 

cotton yields 95 to 96°5 per cent. In practical experiments 
mbpet found that the staple was too short and too light for existing 

, the latter property allowing it to be blown away. It is, 
ever, & soft, very white floss, with a beautiful silky gloss, and has 

el cma spun experimentally in Europe, and the textile produced 
1¢ . Reporting on a sample of the floss submitted to him 
; the Imperial Institute in 1897, Mr. C. E. Collyer observed that some 
a Baty the floss had been in demand for fancy textile purposes, 
it that it had dropped out of use owing to the difficulties arising from 
lation in the quality of the parcels sent and the intermittency of the 

appl y when requirements arose. He thought that the trade might be 
ived if a moderate but continuous supply could be guaranteed. Good 
ity floss might realise 4d. to 5d. per lb. The pods and seeds should 

® removed but the floss left in its natural condition unopened and 
bloured portions removed. Notwithstanding all this, no progress has 

n made in the utilisation of the fibre. In India it is largely employed 
sting quilts, its lightness being of great advantage, and in upholstery 

olds a recognised position, since pillows and cushions stuffed with it 
@ caid to be very cool and pehisalinsg It is also to some extent regularly 

iS mn and made into fishing lines and nets. At the Delhi Durbar Ex- 
_ hub tion, His Highness the Nawab of Bahawalpur showed one or two 

s woven of madar floss, and these were much admired and supposed 
| Piriany to have been made of silk. ©. Latimer (Monog. Carpet-making 

Pb., 1907, 9) speaks of the attempt being made in Bahawalpur to grow 
e ak required i in carpet-weaving. [Cf. Kew Rept., 1881, 32-3; Watt, 

nd. Art at Delhi, 1903, 433; Hanausek, Micro. Tech. Prod. (Winton and 
arber, transl.), 1907, 70.] 
‘Early Records of the Floss.—Such then is all that can be said of the utilisation 
this floss at the present day. But there would appear to be little doubt that a 
envuries ago this fibre was regularly spun and woven into some of the most 
tiful textiles for which India was A famed. Human labour was of much 

Byatse then than at the present time. Modern advances coupled with the import 
t chea European goods seem to have destroyed the old industry. It would 
pear fairly certain that the madar floss was the “ grass,” the ‘‘ cloth of herbes,” 
erba,” etc., of early European travellers and traders in Bengal, more especially 

rissé Further that the traffic they allude to gave to the English language the 
session ‘‘ Grass-cloth,” which later on became associated with a textile derived 
China. Thus Cxsar Frederike about 1563-7 (Hakl. Voy., ii., 358) speaks of 

: h of herbes,’”’—‘“‘ a kinde of silke which groweth amongst the ‘woodes without 
Ly Tsbour of man, and when the bole thereof is growen round as bigge as an 
renge, then they take care onely to gather them.’”” Rhea could never have 

Deen found as a wild plant in Orissa, and the allusion to the “* bole ” or fruit from 
Which the fibre was obtained precludes rhea from consideration altogether. 

_ £he passage most unquestionably denotes Caletropis gigantea. This view is 

207 

CALOTROPIS 
GIGANTEA 

Silk-cotton 

Floss, 

Silk-cotton. 

Unsuited for 
Certain Textiles. 

Cellulose Low. 

Fancy Textiles. 

Intermittent 
Supply. 

Upholstery. 

Fishing 
and Nets. 

Famed Textiles. 

Grass-cloths. 



CALOTROPIS 
GIGANTEA 

“Hearbe Bengalen” 

“ Herba 
Taffaties.” 

Medicine. 

Intermittent 
Fevers. 

Dysentery. 

Age of Bark. 

Doubtful 
Substitute for 
Tpecacuanha. 

Emetic. 

GRASS-CLOTH OF EARLY WRITERS 

confirmed by Fitch in 1585 (Hakl. Voy., ii., 359), who gave an account of his — 
on apie of the Ganges, including Orissa (Orixa, as he calls it) where there 

‘ great store of cloth which is made of Grasse which they call yerua.” Th 
orheleclag name is clearly a form of the word that denotes Calotropis throw 
out Orissa and the Karnétak to this day. Doubtless also Linschoten’s “ Hes rk 5 > 
Bengalen ” was the same textile. I have purposely made reference to Linschoten 
under Behmeria nivea because all modern writers whom I have been able ¢ 0 
consult quote the above passages, and several others to the same effect und e 
rhea, in place of Catotropis, to which they most undoubtedly belo id, 
who visited India in 1601-10, in his chapter on Bengal ( Voy. H. Ind. (ed. Hakd. ‘So0.), 
i., 328-9) makes mention of the silk herb being brighter than silk itself. Coming 
to more recent dates, Alexander Hamilton (New Ace. FE. Ind., 1727, i., 393), who in. 
1688 visited Bengal ‘and passed up the Ganges to Benares and Patna, dese: tbe yA 
Balasore as producing manufactures of cotton, silk, mixed silk and cotton, ¢ 
of “herba (a sort of tough grass) of which they make ginghams, pinascos, and 
several other goods for exportation.” Even so late as 1813 Milburn mentions 
among his Bengal piece goods “ herba taffaties.” ;: 

Though it is certainly most surprising that this ancient industry in silk- 
cotton textiles should have died out completely and been all but forgott 
it is a useful object-lesson of the possibilities of the future, which manufacturer; 
would do well to consider. (For other Silk-cottons, see Bombax, p. 168.) 

Medicine.—It would take many pages to indicate even a tithe of 
the information that exists on the varied medicinal properties of th 
milk, the flowers, the leaves and the root-bark. The late Dr. Kouny es 
Lall Dey regarded madar as a useful medicine when given durin, 
remission of intermittent fevers, and especially if these were associa 
with eczema. The majority of Indian medical writers extol the me 
of the root-bark in the treatment of dysentery. In order to verify these — 
opinions, the study of madar was taken up by the Central Indigeno us 
Drugs Committee of India. Authentic parcels of the root-bark we 
procured and made up in the form of both a powder and liquid extra 
These preparations were issued to a selected number of Hospitals and | 
Dispensaries throughout India, with the suggestion that they shou nd 
be used as alteratives and alterative tonics. By chemical tests it had 
been previously ascertained that the bark of mature plants was prefer- 
able to that of immature ones, since they contained a higher percentag 
of the acid and bitter resinous matter on which the property depen 
Ultimately an extensive series of reports came to hand (Rept. Cent. Indig. 
Drugs Comm., 1901, i., many passages), the combined verdict of which 
would seem to be that as a substitute for ipecacuanha it is not so satis- 
factory as its reputation would seem to imply. In fact in acute dysen i 
and chronic diarrhcea it is found undesirable and certainly less efficaciou 
than ipecacuanha. When given in large doses it frequently occasioned 
nausea and vomiting, so persistent and severe as to make the drug obje 
tionable if not dangerous. In small doses of say 3 to 5 grains of the 
powder (preferably) its action on the stomach was that of a mild stimulant, 
hence the opinion was often expressed that it might with advan 
be combined with cinchona in the treatment of certain fevers. As 
emetic the powder, in doses of 30 to 40 grains, was found very effect 
In the Hemp Drugs Commission's Report (1893-4, i., 156) it is mentioned” 
that the juice of the madar is employed to enhance ‘the potency of ganja. 
(Cf. Taleef Shereef (Playfair, transl.), 1833, 5; Taylor, Topog. Stat. De a 
1840, 57 ; Hooker, Him. Journ., 1854, i., 36-7 (temperature of leaves ai 
sap) ; Elliot, Fi, Andh., 1859, 74, 11], 162, 176 ; Jackson, Comm. Bot. 19 th 
Cent., 1890, 127; Pharmacog. Ind., ii. 428-37 ; Kanny Lall Dey, Indig. D a ; 
Ind., 1896, 56-7 ; Collett, Fl. Sim., "1902, 3165 ; Gaz. Malek, "1901-2, 17.] 
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CAMELLIA 
THE TEA PLANT THEA 

ag nein Linn. } Fl. Br. Ind.,i., 292-3; Fruter The, Jacobus D.E.P., 
. s, Hist. Nat. et Med. Ind, Or., 1631 in Piso, Ind, Utri. re Nat. et ti. 65-83; 

led, 1658, pl. 88 ; The Sinensium, Jacob Breyn, Exot. Pl., 1677, 111-5, ae 
rith plate (said to ‘have been made after a sketch by William ten Rhyne i mes. 
hea Kempfer, Amo. Ezot., 1712, 605-31, pl. 1-2; Thea japonensis, 
lent., Hist Simp., 1722, 132-43 and 2 pl.; Bohea Tea and hig Tea, 
ll, Exot. Bot., 1759, pl. 21-2; Thea bohea and T. viridis, Lettsom, Nat. 
ist. Tea, 1772 (new ed. 1799) ‘with 2 ,coloured pl.; 7. viridis, Smith in 
Ye 1819, xxxv. ; 7’. stricta, bohea and viridis, Hayne, Gewachse, 

i., pl. 27-9; C. Thea and_C. viridis, Link, Enum. Pl. Hort. 
sriehheg 73; T. viridis and T. bohea, Booth, Trans. Hort. 
vii., 519; T. viridis, Bot. Mag., 1832, No. 3148; C. bohea 

Griffith, Notule, 1854, ri BBS, 558; Ic., iv., t. 601, 
- viridis and bohea, Choisy, Mem. Soc. Phys. Geneve, 1855, xIv., 

ne chinensis, Seemann, Trans. Linn. Soc., 1859, xxii., 337-52, t. 61; 
, Prize Essay in Journ. Agri.-Hort. Soc. Ind., 187 1, iii., 143-441; 

elton- -Dyer, Journ. Linn. Soc., 1873, xiii., 329 ; Heuzé, Les Pl. Indust., 
398 iy., 206-7; Watt, Pests and Blights of the Tea Plant, 1898 : Watt 
a Mann, le. 1903 ; Watt, Tea and Tea Plant, Journ. Roy. Hort. Soe.,' 
7, xxxii., 64-96; TERNSTR@MIACER. 

eg and Varieties of Tea.—Linnzus (Gen. Pl., 1737) indicated two genera, Botanical. 
ea and Camettia. The differences he established turned on whether or not Name, 

he stamens were free from each other or united, and on the number of cells and 
s in the fruit. Accordingly he placed Thea in Polyandria Monogynia and 
uia in Monadelphia Polyandria. Subsequently (Sp, Pl., 1753, 515, 698) 

nus assigned the tea plant as the type of Thea and the Ji apanese Camellia 
> type of Camettia. But it has since been abundantly established that 
eus was incorrect in regarding the stamens as being free in the tea plant, and 
a matter of everyday knowledge that on the same tea plant fruits may be 
d with one, two, three or more seeds. Modern botanists are ts Only one 

eed that the two genera cannot be separately upheld. Hence it may be reg Genus. 
eety of accurate generic recognition of the structural pebciavity’ of the 

(were there no other considerations) necessitates the retention of the 
ne Sintnelitas; and the reduction of Thea. Turning now to the specific name. 
_ first edition of the Species Plantarum, Linneus (without giving any 
eription) called the tea plant Thea sinensis and remarked that he seen : 

some imens with six petals and others with nine, but he left it to those who 
i the opportunity of studying the living plants to say whether that peculiarity 

denoted two or only one species. In the second edition of his work (published 
_ 1762) Linneus discarded the name T. sinensis (without giving any reason) 
md accepted Hill’s conclusion that there were two plants, which he named _ supposed to be 

7. bohea—the plant with six petals—-and 7. riridis—the plant with nine petals. Two Species. 
Linneus then adds (still following Hill) that the leaves are longer in viridis 

than in bohea, but he says nothing of Hill’s contention that the former yields 
_“ green ” and the latter “‘ black tea.”” In the third edition of his work Linneus 

de no alterations, but in the fourth (prepared by Willdenow, 1797) a few 
itional particulars are given (of the two forms above indicated) and 1. bonea 
peewee to two varieties :—(a) 1axa—a plant with rough elliptic oblong leaves 

d (6) stricta—a plant with plane lanceolate leaves. 
pointed out that on his own copy of the sixth edition of the Genera Ono Genus and 

‘a Linnezus had written certain corrections which show that the material One Species. 
_— hand had induced him once more to amend and amplify his description. 

® then many botanists have striven to uphold the two Linnzan genera, 
i # recognition being regarded as justified by certain trivial uliarities of’ 
@ calyx or, as Seemann affirms, of the stamens, but the conclusion of 

B daatories: of writers, as already indicated, seems to be that they constitute 
‘one genus and one species of tea. Engler and Prantl (Pflanzenfam., 1895, 
6, 182-3), the most recent authors, reduce Cametlia to Thea. and restore’ 

‘Tejected name Thea sinensis. But it would seem that that specific name 
nnot be given as a collective appellation for the many races of the cultivated 
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tea plant, since it was rejected by Linnzus and, as Seemann points out, is geo- 
graphically hardly correct. Long years ago Sims (Bot. Mag., 1807, 998) recordec 7 . 
the conviction that there was but one species of tea, and further that Thea would 
have to be reduced to Camellia. Link, however, accepted two forms of the tea _ 
plant, and called them Cametiia Thea and C. viridis, and thus reduced Thea — 

Vi 

The name Bohea is a corruption of Wu-i (Bu-i) mountains in Fuh-kien, | 1 
famous for Black Tea. According to Martyn (Miller, Gard. Dict., 1807), Linnaeus, | 
gave the name Camettia in honour of Kamel, a Moravian Jesuit, who collee 1 
plants in the Philippine Islands and sent them to Ray and Petiver between the — 
years 1683 and 1700. The Abbé Berlese thinks, however, that the genus was 
named after an Italian, Father Camelli, who is said to .have introduc od 
C. japonica from Japan to Europe in 1739. Linnzeus (Hort. Cliff., 1737, 204) 
makes the interesting observation that although seven separate consignments of — 
seed had been received at Clifford’s garden in Holland, none had germinated, 
nor was he aware of any garden in Europe where the plant had been grown, 
Commenting on that statement, Breyn refers to J. Commelin (Cat. Pl. Hort. — 
Amstel., 1689, 346), who makes mention of the cultivation of the tea plant, but. 
whether, adds Breyn, raised from seeds or live plants transported to Europe, 
he was unable to ascertain. This little episode brings to mind the repeated 
references to the sacred associations of the Chinese and Japanese with their 
tea industry and their unwillingness to furnish information regarding it. ee 
fact the explanation of the failure to germinate the seeds may very probably 
have been due to the not unusual circumstance of these having been boiled before 
being allowed to be exported. Du Halde (Gen. Hist. China (Engl. transl.), 1736, 
iv., 21) speaks of tea as “another plant made use of in Physick.’ He then 
tells us that ‘‘ the best tea grows in the middle of the trees which are most exposed 
to the sun.” ‘“‘ The tea whose leaves are long and large is the best, on the 
contrary that which hath small short leaves is not esteemed good; that which 
hath its leaves curled is the most valuable, and that which hath them quite 
smooth is the worst.” Here we have the practical man discussing the large- — 
and small-leaved forms of the plant for which the botanist of that time invented _ 
names. But history is only repeating itself. Had the Indian, planters con- — 
sidered these and other such passages they might have saved themselves the — 
trouble and expense of introducing the small smooth-leaved Chinese plant, and Fi 
taken at once to the large and bullate-leaved Assam indigenous. pee 

There. are several cultivated and wild forms of Camettia, but only the 
two that are of economic interest and, it might be said, of exceptional value to 
man, need be here dealt with :— agi 

1. Camellia japonica (including ¢. Sasanqua). The Cultivated or Garden 
Camellia. This plant may be spoken of as a modern introduction to the — 
gardens of Europe and India. It is accordingly not described by the early 
fathers on gardening. The year 1792 is generally mentioned as that of greatest 
interest in the history of the camellias, since all the better known kinds may be _ 
said to have appeared simultaneously about that time. For twenty to thirty 
years subsequently considerable interest was taken in their cultivation, and the — 
number of forms, grown in hothouses, multiplied rapidly. But the great delay — 
in their first arrival may be accounted for by the maritime struggles for su- — 
premacy in the Eastern trade, between the Portuguese, Dutch and Spanish, 
which culminated in their temporary expulsion from both Japan and China. — 
To this same circumstance also is largely due the shroud of religious secrecy that — 
opposed the development of the trade in— a 

2. ©. Thea. The Tea Plant; the ?u or ch’a, she, theh of the Chinese and — 
tsja, cha, ts-cha of the Japanese—words which have practically accompanied _ 
the prepared leaves as tea, te, tay, the, cha, chai, etc., etc., into most of the lan- _ 
guages of Europe and Asia. The English word tea was originally pronounced 
like the Chinese te or tay, hence Pope (Rape of the Lock, 1712) rhymes it with 
obey. It changed, however, very shortly after, since Edward Moore rhymes — 
it (1750) with * Mrs. P.” , wae 

Habitat.—Several writers report having met with the tea plant in a wild con- 
dition in certain parts of China and Cochin-China. It was discovered wild, or — 
at all events completely acclimatised, in various parts of Assam by Bruce, Se 
Jenkins and Charlton, and the so-called indigenous habitats were examined 
the ‘‘ Tea. Commission’”’ and specially reported on by Griffith. In 1882 the 
wild tea plant was found by me as a forest tree or large bush in the eastern tracts 
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anip . , and again, in 1894, was specially investigated in the Naga hills 
, cor nection with an effort to ascertain to what extent the pests and blights 
woe ‘cultivated tea plant existed on the wild or acclimatised stocks. There 

ile n little doubt that it has been cultivated for several centuries at least, 
Up) © Borma and the Shan States, and doubtless may be wild in these 
u § also, though according to most observers it occurs in isolated spots, 
= to those in t A pieaiee pekt of the Assam area; hence it could of course 
ler these conditions be upheld as a survival of former cultivation rather 
n as mar esting a truly indigenous habitat. Sp Agri. Ledg., 1896, No. 27.] 

or r—Bretschneider (Bot. Sin., 1892, ii., 130-1) states that the tea 
t is mentioned in the ancient Chinese Dictionary, the Rh-ya. It is 
» alled kia and k’u-tu (k’u meaning bitter). He further explains that 

; » character T’u, which has so many other meanings in the early Chinese 
ass however, have specially meant tea. He then adds that the 
par. envels modern Chinese character ch’a arose through a confusion with 

of #u, somewhere between 202 B.c. and 25 a.p., but that it did not come 
al use much before the 7th or 8th centuries. So in the same way the 

wcter , which would appear to denote the tea plant, occurs as ming 
ae tea vegetable) in works written some centuries B.c. The Shans and 

to this day use pickled tea-leaves (see Letpet below) more as a vegetable 
h than as a beverage, and it seems possible that this may have been the 

n of use during the earliest classic times of China. We read that W. 
ther-in-law of the Emperor, in the middle of the 4th century, was fond 

-tea, and set it before his friends, but they found it too bitter and 
ps deeliiibed, feigning indisposition. So again Bretschneider tells us 

ecording to the Ch’a-pu—a special treatise on tea, published between the 
re Ba 13th centuries—the Emperor Wen-ti (589-605 a.p.) was recommended 
one Buddhist priest to drink boiled ming leaves as a medicine for headache. 
epeewnet curious that Kempfer relates a similar Japanese tradition that 
bape to attribute the introduction of the plant to that country by Darma, 

} third son of an Indian king. But if the ¢#u of ancient Chinese classics be 
scepted as denoting tea, it may have originally been viewed as a medicine 

obt d from the plant known as ming, ch’uan and kitt. The habit of drinking 
- Bose ction of the specially prepared leaves, there would seem no doubt, is of 
omparatively modern origin. In the 8th century a.D. we have the first un- 
yubted evidence of tea having become a regular industry, for in the annals of 
Nem! Dynasty we learn of its being subjected to an ig STS duty. It was 

y cultivated in Japan until the 13th century. That tea drinking in 
ie rest of the world is jong a modern habit may be inferred from there being 

} classic names either for the plant, the prepared leaves or the beverage, in in 
ypanese, Sanskrit, aisabiel Persian, Hebrew, Greek or Latin. 

co Polo, who travelled in China (in the tea districts of Fuh-kien) in the 
h century, makes no mention of tea, neither the plant, the vegetable nor the 
erage, and yet it is well established that the plant and its operties were 

is fully known then as to-day. ([O/. ed. Yule, ii., 37-8, n.] But in passing 
it may be added that he similarly does. not record having found the 
oe » in any part of his long travels drinking coffee. His omission to record 

is the more curious, however, since four centuries previously (9th century) 
merchant Solaiman (according to Reinaud, Relat. des Voy. 

par les Arabes et les Persians dans Inde et & la Chine, 1845, i.,-40) wrote, 
The people of China are accustomed to use as a beverage an infusion of the 

a Which they call sakh.” ‘It is considered very wholesome. This plant 
t 16 leaves) is sold in all cities of the Empire.” [C/. Macpherson, Hist. Lurop. 

” Ind., 1812, n. 130). Ramusio (in the introduction to his edition of 
reo Polo published in 1545) mentions having learned of the tea beverage 
m a Persian merchant, Hajji Muhammed. It was used all over the country of 

yy, where it was called chat. In 1560, Gaspar da Cruz (in Purchas’ Pilgrimes, 
S180) refers to the porcelain used by the Chinese in presenting to their friends 

cha. Maffeius (Hist. Indicarwm (Select. Epist. ex Ind.) 99), in a 
from Ludovic Almeida’ dated Nov. 1565, similarly. says that it was 

© custom with the Japanese to show their friends» with pleasure the pots, 
Ae employed by them in drinking of a certain herb, reduced to powder, 

chia. Maffeius (in the text of his work which was originally 
yubl or im 1588) attributes the freedom of the Chinese from certain diseases 

one, ete.) to their habit of. ‘tea-drinking, and the Chinese (like the Japanese), 
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he adds, take great pride in the teapots which they use in giving a friendly cu ee 
Tulpius (Observ. Medice, 1641) extols the merits of tea as a medicine. It is 
somewhat significant that Garcia de Orta makes no mention of tea as one. 
the commodities brought from China and Japan to India. Linschoten (Voy. 
E. Ind., 1598 (ed. Hakl. Soe.), 1885, i., 157), who usually compiles from Garcia, 
practically repeats Maffeius’s account of tea-drinking in Japan. Trigantius (Dey 
Christ. Exp. in Sinas, 1616, i., 68-9) speaks of the hot-tea drink of the Chin a 
Casper Bauhin (Pinaz, Theat. Bot., 1623, 147) was apparently the first. scientific 
or botanical writer who makes mention of what would appear to have been tea. 
But the passage in question does not occur in his earlier work (the Phytopinas, 
1596). He calls it chaa and describes it as his seventh variety of F - 
(Fennel)! Absurd though this may seem there would appear to be no occasion 
to doubt that he is speaking of tea, Bontius, a Dutch physician. resident ay 
Batavia—(Hist. Nat. et Med. Ind. Or., 1631, in Piso, Ind. Utri. re Nat. et Med., — 
1658, 87)—tells us that his friend General Spex had removed all doubt as to the 
nature of the tea plant, since he had studied its cultivation in Japan. Bont 
then. goes on to say that the finer qualities of the decoction are often so. bithene 
that sugar has to be added to make it palatable, and he compares the bevere 
to the “cave” (coffee) of the Muhammadans (see p. 364). He then urg 
that the difference between black and green tea is only in the method of prepara-_ 
tion—a fact that took Europe nearly two centuries to accept. In Piso there isan — 
excellent engraving of Camellia Thea (the Chinese form) drawn from nature in. 
Japan by D. Caron, and presented to Piso; Caron went to Ji apan in 1638 under the 
Dutch E.I. Company. [Bretschneider, Hist. Europ. Bot. Disc. in China, 1898, 25. a 

Albert de Mandelslo (Travels, in Olearius, Hist. Muscovy, etc., 1662, 15, 18) se 
‘** At our ordinary meetings every day we took onely The, which i is Soe eeias 
all over the Indies, not onely among those of the Country but also amon ma 
Dutch and English, who take it asa drug. The Persians instead of The dri Kk 
their Kahwa.” This same statement occurs in Ovington’s Voyage to Suratt 
(1689, 305-9, 427). It is curious, however, that in the Ai-i-Ak 
no mention is made of tea. It was conveyed to Europe by the Datei 
India Company, and from Holland was carried to England by Lord Arli 
and others. In 1660 tea-drinking had become so general that it was. 
along with coffee, chocolate, etc., and sold at the coffee-houses. The ] ng 
East India Company soon gave attention to it. In 1664 they made a pres 
of some tea to King Charles II., and in 1677 the Company had) te 
steps to secure a regular supply. At this time tea sold in London, at : 
to £10 a pound, <A few years later (1689) a direct duty on imports. a 
amounted to 5s. a pound) was imposed. It is further noteworthy that at 
that time the East India Company drew its supplies for Europe vid Madras 
and Surat and not direct from China. This circumstance would thus g 
an air of plausibility to the statement made by Mandelslo that tea. 
drunk in India about the same time, if not before, the habit had been o 
nated in England. Evelyn (Mem., 1690, ii, 20) speaks of having examine 
a specimen of the “ roote of thea which was so perplexed large and intricate — 
that it was wonderful to. consider.”’ Petiver (Op. Hist. Nat., 1767,.i., t. 21) 
shows a chair made of the roots of the tea plant which was ‘presented by the — 
‘** New East India Company ”’ to Lord Somers. Curiously enough, one of the 
earliest and at the same time most instructive botanical specimens of, the tea — 
plant extant is in the Sloane Herbarium of the British Museum ( <Xxi 
f. 48). . It belongs to a series of specimens said to have been. 
in Malabar, between 1698 and 1702, by Samuel Browne and Edward, Bul 
Browne was a surgeon in the service of the East India Company, and died s 
time prior to 1703. _ He was succeeded by Bulkley. Both of these officers mad 
extensive botanical collections, which were sent for the most part to Ja: mes 
Petiver. It is just possible that long prior to the discovery of the indiger 
tea plant in India or to the importations from China of seeds and plants ace 
plished by Gordon and Fortune (presently to be described), the tea plant ha 
actually been conveyed to India and cultivated experimentally somewhere 
the Malabar coast. But what is most curious of all is that the ple 
grown was not Camellia Thea, | Link var, bohea. (the plant presently, hota 
cultivated most frequently in the plantations of South India), but var, wir F 
and was thus very similar to the so-called ‘Assam Indigenous.” Itis, moreover, — 
just possible that upon this very specimen was based the name Thea viridis, 
as given by Hill and adopted subsequently by Linnzus. In fact Linneus fF 
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one leaf of the plant, so that the type of the species has to be accepted 
Hill (wot. Bot., l.c.). 

[may now be useful to refer to a few recent writers and to thus carry the Stoey of 
to the present time. John Coakley Lettsom, in the second edition Black and 

plendid work, says that he with Kempfer and Staunton in thinking =o 
iquestion of green and black teas, as also the various qualities of these, is 
of soil, age of leaf used and method of manufacture, and is not due to 

lere being two botanically different plants. He gives, however, a coloured 
ls the “ Green Tea” plant and another of the “ Bohea Tea.”” Both these 
= of course €. Thea, Link, but by Assam planters the former would doubtless 
) rised as a hybrid, with linear-oblong bullated leaves (swollen 

n the veins), while the latter would be viewed as the typical so-called 
t, with short ovate-oblong thick, smooth, dark-green leaves. It 
seem that the finer tea plant of China was Thea viridis, Linn., 

erly was, and probably still is to-day, not unlike the Assam indigenous ; 
very possibly stock of the most inferior qualities only was allowed 

e exported to India. If this surmise be correct it is highly likely that but 
‘discovery in India of a superior indigenous plant, the establishment 

»tea industry there might have been retarded by many > rie At all 
‘Indian planters wy, gut the introduction of the so-called ese small- Chinese Plant 

ant pan havi n a calamity which it has taken them years of in India. 
nditure to e . It is somewhat significant that, while the question 

zreen and black teas has been thus for the second time satisfactorily 
osed of, it should have been allowed once more to be revived, by certain 
quent writers, and to thus disfigure the literature of tea for a great 

MAN} “years. But to return to Lettsom’s most valuable work. It is referred 
to se chapters and focuses in these all the practical information brought to 
lig 5 by the more trustworthy previous authors. The chapters are :—i. Authors 

| Tea (8+18), in which reference is made to 120 separate books or reports 
on tea that had appeared between 1565 and 1799 et if not all these have 

Hexamined by me in preparing this article); ii. Origin of the Tea Plant 
: 19) 5 iii. Trade in Tea (24); iv. Soils and Method of Culture (26) ; v. Gathering 

aves (29); vi. Method of Cutting (33) ; vii. Varieties of Tea Plant (38) ; 
i. Ball or Brick-tea (40), etc. This brief abstract of some of the more 

f portions of Lettsom’s book must suffice to indicate its great merit 
MiAihistoric value. Staunton (Auth. Acc. Macartney, Hmbassy China, 1798, i., 
2; ii, 464) records the exports from China in English and foreign ships, 
176-950 truly monumental work very largely drawn upon by Lettsom and 
hers. The uantity is there shown fluctuating between 12 and 37 million 
nds. The "3 duty on Tea between September 1784 and March 1797 
mted to £4,832,189. Barrow (Trav. China, 1806, 572), who was Secretary 

ithe Earl of Macartney of the British Embassy, practically continues the 
record given Staunton, and many instructive particulars will be found in 

iad Milb n (Or. Comm., 1813, ii., 520-42); Cooper, (Trav. Pioneer Comm., 171); 
Murray (China, ii., 337); Macpherson (l.c. 128-32). From these and’ such- 

c€ ‘works we learn that in 1703 the imports were 100,000 lb.; in 1721 they 
ined 1,000,000 lb., and for the hundred years 1710-1810 the aggregate sales 

the East India Company amounted to 750,470,016 Ib., valued at close on 130 
million pounds sterling. In 1722-44 the duty was fixed at four shillings a pound ‘Taxation of 

»»with in addition a customs’ due of 14 per cent. on the average price. From Tea. 
: 5 the duty was graduallyremitted until it fell to 124 percent. Unfortunately 

11795 the old course of raising money by taxing tea was again resorted to and 
‘st adily augmented until in 1819 tea sustained a duty of 100 per cent. and in 

msequence the sales stood stationary at 21 million pounds. But by an Act of 
Parliament the East India Company’s monopoly was abolished ; unrestricted trade 
timulated competition and reduced the price very greatly. At the same time the 

' was lowered to from 1s. 6d. to 38.-a pound according to quality. In 1856 
he duty became Is., in 1867 it was 6d. a pound, and in 1906, 5d. a pound. 

Species and Varieties of the Tea Plant.—In the first days of tea planting Species and 
1 India, though the presence of a wild tea plant was regarded as an indica- Varieties. 

‘of the ‘suitability of the land, the wild plant itself was not viewed with 
ur as the stock to be employed. In fact, as already pointed out, the opinion 
expressed most strongly by all or nearly all the experts of 1834-7 in favour 

Chinese stock. 
© that is so it may be said that for the past thirty or forty years the 
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to India. At present no planter would for a moment dream of planting | 
tea, few would even grow the hybrid, while the majority would cultivate 
one only of the several so-called indigenous stocks. The China plants im: ed 
in the early years of the industry still exist, however, and have furnished t 
seed for a considerable part of the present tea area. In consequence of the — 
crossing of the Indian and Chinese plants there has come into existence the ex- ‘ 
tensive series of so-called hybrids. Perhaps the clearest conception may, j 
fore, be obtained by an attempt to classify the forms, as near as may. be posers e, 
on botanical standards. 

In.a paper read by me before the Royal Horticultural Society (to w 
reference has already been made) I have given my views in some detail. _ 
(l.c. ii., 73) was the first botanist who definitely placed the tea plant under ; 
genus Camelia, and as already observed he recognised two forms, viz. €. 7 
and €, viridis. There would seem, however, no great advantage in regal 
the forms indicated as anything more than varieties if not cultivated. wate 
one species. Thus :— \ 

Camellia Thea, Link, Var. (a) viridis ; Thea viridis, Linn., Sp. Pl, 1762, 73 
Green Tea, Lettsom, Nat. Hist. Tea Tree, 1799, pl. 1; ZF. viridis, Ha 
Gewiichse, 1821, vii., pl. 29; Booth, Trans. Hort. Soc. London, 1830, vii., 
T. assamica, Masters, Journ. Agri.-Hort. Soc. Ind., iii., 1844, 63; Assam 
Wall., Journ. As. Soc. Beng., 1835, iv., 48, pl. 2; C.? Scottiana,.. Wall... 
3668; Thistleton-Dyer, Journ. Linn. Soc. «» 1873, xiii., 329; ete., ete. 

Under this I assort the following races and cultivated states :— _ ry 
1, Assam Indigenous —This has the mature leaf ranging from 6 to 7% 

inches in length, and from 22 to 2% inches in breadth. It contains abo 
veins on each side of the midrib. In passing it may be here observed that th 
value of the number and condition of the veins in the classification of the eu 
vated races of tea, was first pointed out in the Pests and Blights of the Tea Pla 
(ed. 1898, 15, 46-9). But there are numerous subraces of the Assam s 
such as the Singlo, Bazelona, etc. Collectively they are the most highly pr 
and most widely cultivated of all the Indian forms of the tea plant. It is, h 
ever, somewhat curious to read in Ovington’s Voyage to Suratt (1689, 308) 
three kinds of tea were in his time conveyed from China to India, namely, “* B 
Singlo and Bohe.” This is apparently the first mention by a European writer 
of ‘‘ Singlo,” and the surmise naturally arises, how came that name to be giv e 
to one of the best of the Assam indigenous plants ? 4 

2. Lushai—Sometimes _ called ‘**Cachar Indigenous’ or “ Light-leay od 
Manipur.”” Under favourable conditions this forms the largest leaf of all the 
Indian tea plants. It has been measured from 12 to 14 by 74 inches am 
recorded as possessing from 20 to 24 veins. It is not found wild outside 2 
Lushai hills and South Cachar. It is a rather delicate plant and will not safely — 
bear the hard pruning which may be given with impunity to other teas. a 

3. Naga Tea.—This has a long, narrow leaf, generally from 6 to 9 by 2 t 
3} inches, with as a rule from 16 to 18 veins. It is very little cultivated exce q 
in one or two gardens on the borders of the Naga hills, such as Amgurhs but 
reported to be often used as a crossing stock. 

4. Manipur.—This is the wild tea of the Native State of that name. It e 5 
there purely and simply as a forest plant, the seed of which, but not the leaf, is M 
valued. It is now grown fairly extensively in Cachar and some parts of Asse 
It is a larger, coarser and broader-leaved plant than the Assam indigenous. — rhe. 
average mature leaf is from 6 to 8 inches in length and 2} to 3} inches ii 
breadth and usually contains 22 veins. Cee 

5. Burma and Shan —Too little is known of these teas to allow of thei 
critical separation from the Manipur plant: The leaves are smaller, thicke 
more acutely serrated and distinctly more elliptic in shape than with the o 
teas. The plant in question has possibly been grown for centuries more co b 
vegetable than as a source of the beverage. This circumstance may be found 
to have produced properties with which we are at present not familiar, Roy 
p. 235 under Letpet.) em: 

6. Yunnan and China.—Fortune (Three Years’ Wanderings in Chinas 18: ~ 
68) speaks of the country south of the Yang-tse-Kiang as the region of Chim 
©. viridis, the tea being shipped from Shanghai and Ningpo. Crawford (Jow 
Emb. to Siam and Cochin-China, 1830, ii., 264) speaks of the plant ign 
him having leaves ‘‘ twice or three times the size of that of Bohea tea.” 
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ir. (8) bohea; Thea bohea, Linn., lc. 734; Lettsom, Le. 41; Hayne, Hybrid Tea 
+ t. 28; Bot. Maq., 1807, xxv., t. 998 ; ete., ete. The Bohea Teaof Fortune of India, 

in ; the Hy brid Tea of Indian tea-p lanters. 

rhe 
ne , (Le. 197-224) found this as the chief plant in the great black-tea 

+ of Fuh-kien, the tea which is shipped from Canton and Hongkong. It | 
l-leaved plant with not more than 12 to 14 veins on either side of the 
Tt is freely admitted by planters to be a cross between viridis and 

ike plant presently to be indicated. 
Va > (%) stricta ; this is the form represented in the Linnean Herbarium Chinese Tea 

hg scimen, No. 1, but which bears no name nor any record. It is also ° India. 
he Chuean in Petiver (Mus. Rar. Nat., 1695, n. 983, in Brit. Museum) ; 

. » Hayne (l.c., 1821, vii,, t. 27); Chinese Tea of the Indian tea-planters. 
mall bush may be seen in Indian seed-gardens flowering and fruiting freely, 
co gh never pruned it preserves all its characteristics and rarely shows any 

toward var. viridis. The leaves are thick and leathery, from 1), 
inches 1 and vary from ;; to } inch im breadth. It has rarely ever 

8 definite nerves, while viridis has 16 and behea usually 12 to 14. 
ie a bush, and even if given the chance it rarely if ever takes the 
oe form of the other races. No one has recorded the existence of this 
_ a truly wild condition; and what is much more curious, it is more 
dantly represented in herbaria as coming from India than from China. 
. (6) lasioealyx ; 7’. lasiocalyx, Planch., MS.; T. viridis, Wall., Cat., Malacca Tea. 

B79; 2? C. axillaris, Roxb., MS. (Bot. Reg. eat bs 349, for description). This 
nes sting for appears to have been met with alone in Malacca and Penang, 

perhaps the most tropical of all the forms of Camertia actually cultivated 
It seems probable that it may have originated by hybridisation with 

var, fates some of the better known forms of tea, such as var. stricta. In this 
zht the suggestion above made that it may be the plant Roxburgh designated 

# c. eel becomes of more than botanical interest. At all events both the 
ality and description given by Roxburgh suit var. lasiocatyx to a remarkable 

This is the plant seen by Griffith at Pringett near Malacca. 
Be Ip order to obtain the true value of the characters above indicated that are 
de og dent on the veins of the leaves, it is necessary to examine the shoots which 
*p g directly from old wood, that is to say, shoots low down on the stem. Of 

‘Manipur and Assam plants—those in most favour in India at present—it may 
s said that the former is much more hardy than the latter and should accord- 
ly be used wherever liability to drought exists. The Assam gives, however, 
a nner and more delicate pH with more flavour, and the value of the tea made 

‘om it is decidedly greater. All hybrids, so Dr. Harold H. Mann affirms, should 
> erased in other words, all plants that show from 10 to 14 veins—the iiatee- 

s between var. viridis and stricta. (Cf. Pests and Blights (1st ed.), 42-50 
ann Fadiore Deter. Quality of Tea, Ind. Tea, Assoc., 1907, No. 4.] 

pi. EARLY ENDEAVOURS IN INDIAN TEA-PLANTING. 
eeerorery. of Tea Plant in India.—Difficulties having arisen with Early En- 
Ch . the British Government realised the danger of having no other d¢avours. 
800 ce of tea supply than China. They accordingly interested the East 
Th dia Company in an effort to produce tea in India. Sir Joseph Banks, 
in 1788, recommended Warren Hastings to attempt its cultivation in Introduction of 
Bihar, Rangpur or Kuch Bihar. It appears to have been discovered 7 P#™* 

mn Assam, perhaps originally by Major Bruce, subsequently in Manipur by jn tadiae 
©), . Scott, somewhere between 1821 and 1826, but little attention was 
s id to that circumstance until some years later. Lord William Bentinck, 

_ Governor-General of India, in a Resolution dated January 24, 1834, 
_ warmly took up the matter of Indian tea cultivation. A Committee was 

ppointed by him, with Dr. N. Wallich as Secretary, to report on the 
most hopeful situations for an experimental cultivation. Mr. G. J. 
| Gordon, of the firm of Mackintosh & Co., was dispatched to China to 

ure seed, to collect information, and to bring to India Chinese cultiva- 
. He was, however, shortly after recalled because wild tea had been 

discovered by Jenkins and Charlton in Assam. But had Bruce and 
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Scott’s discoveries received the attention they deserved, Gordon very 
possibly would never have been sent to China. As it was, Wallich — 
refused to believe that even Jenkins’s plant was the true tea plant until he — 
had a sample of tea made from it and sent to him. In due time a Com- 
mission was appointed to visit Assam in order to report on the discovery 
of Indian indigenous tea. It consisted of Drs. Wallich, Griffith and Me- 

Clelland. They could not agree as to the plant, but for the purpose of 
the Government experiments recommended that the Himalaya should 
be first tried, then Assam, and lastly the mountains of South India, 
They then added that ‘the China plant and not the degraded Assam — 
plant ” should be experimented with. The controversy about black an 
green tea and of the separate plants from which these were supposed — 
to be made was doubtless the will-o’-the-wisp that largely influenced 
Wallich to lay down the dictum that the Indian plant was a Camellia 
and not a Thea—a distinction, as has been shown, without a difference, 

and one which greatly retarded the Indian tea industry. Unfortu-— 
nately for Wallich his so-called Camellia has since proved very much 
more valuable than the Thea, the merits of which he extolled and which _ 
alone, in his opinion, should have been cultivated. It may be here added 
that, it is remarkable, when so much difference of opinion prevailed and the 
existence of wild tea in Assam had even been challenged, that noone thought 
of drawing attention to the specimen of the tea plant from Malabar 
preserved in the Sloane Herbarium. Had this been done, we should in all 
probability have been told the history of that sample more definitely than 
we are ever likely now to learn, and at the same time a fuller conception - 
of the Chinese tea plant would have been obtained than possessed by — 
Wallich and others, who denied that the Assam stock was the true tea- 
yielding, species. 16 Se 

Wallich, Royle and Falconer (Journ. As. Soc., Beng., 1834, iii., 178-88) — 
awe the Himalaya as the preferable locality, while Griffith and Me- 

elland urged the claims of Assam, which they regarded as the indigenous 
habitat of the plant. In guarded yet unmistakable language Griffith gave 
his opinions, even though these were inimical to the views of his superior 
and colleague, Dr. Wallich. Gordon was in consequence re-deputed to — 
China, and on his return to India with a supply of plants, seeds, etc., he — 
resigned his connection with the Commission without having written an — 
account of his journeys in China. A third mission to China (the expenses 
of which were partly borne by the Royal Horticultural Society of England) 
was organised and successfully conducted by Mr. R. Fortune, who wrote 
in consequence, Three Years’ Wanderings in China (1847), Tea Districts of — 
China (1852), and A Residence Among the Chinese (1857). These works — 
contain full particulars of his studies of the Chinese industry, as ‘also — | 
details regarding the plants, seeds, etc., conveyed by him to India. ; | 

Continuing this brief sketch, it may be added that in India itself a number + 
of books and reports on tea appeared in rapid succession, from about the date of © 
the Tea Commission’s report. [Cf. Griffith, Rept. of Tea Plant in Upper Assam, 
1835 ; C. A. Bruce, Rept. Manuf. Tea and Tea Plantat. in Assam, in Edinb. New 
Phil. Journ., 1840, xxviii., 126-61; also Acc.. Manuf. Black Tea, 1838; Robinson, — 
Assam, 1841, 127-8; Charleton, Corresp. regard. Disc. Tea in Assam, 1841; Royle, — 
Tea in Himal., Prod. Res. Ind., 1840, 257-311; Jameson, Tea in Kangra, 1853; _ 
also Rept. Govt. Tea Plantat., in Journ. Agri.-Hort. Soc. Ind., vi., 81; Wingrove, — 
Assam Tea, 1870; Cochran, Ind. Tea, 1872; Campbell, Profit. Cult. Tea, in Journ. — 
Soc. Arts, 1872; Money, Cult. and Manuf. of Tea (1st ed.), 1874; Claud Bald, Ind. — 
Tea, its Cult. and Manuf., 1903 ; Bamber, Chem. and Agri. of Tea, 1893; also Rept. ‘ 
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n Ceylon Tea Soils, Colombo, 1900; Schulte im Hofe, Tropenpflanzer, 1901, ii. 
ih), 37-117.) These may, therefore, be viewed as amplifying the citation of 
ré or less botanical publications mentioned in the opening peat _ But 

séntial to mention still two other works, viz :—(a) Bretsc 8 tenet 
Botanical Discoveries in China—a truly stupendous volume whie 

ews and indeed often quotes v fully most of the scientific authors who 
written on the Chinese Tea Plant. And lastly (6) Prof. J. J. Rein’s 

8 of Japan, 1889, which gives a delightful sketch of the early history 
n development of the industry in that country. 

Numerous reports were issued by the Government of India, from the 
fe of the appointment of Mr. C. A. Bruce in 1836, as Superintendent 
the Assam plantations, to the time when they ceased in 1865 to have 
y direct interest in tea. These made public the discoveries accomplished 
id the experience gained. It had been freely announced that when the 

ustry no longer required the fostering care of Government, it would be 
nded over to private enterprise. The progress in Assam was such that 
ig before Government could resign their Himalayan plantations they 
d retired from Assam. It may be here mentioned that the first 
mple of Assam-made tea’ was sent to England in 1838. From that 
te the progress was rapid. The other day, while examining the 
merous papers on tea preserved in the India Office, I came across 
hat 7 rts to have been the first fly-leaf of a commercial sale of tea 
ade by Government. It is signed by Mr. Thos. Watkins, Superintendent 
f the Government Plantations, and endorsed by N. Wallich, M.D., 
uperintendent H.C. Botanic Gardens. It is dated Jaipur, Upper Assam, 
larch 5, 1841, and headed, “‘ A Novel and Interesting Sale of Assam 
as—the First Importation into the Calcutta Market.” That circular 

reproduced, Journ. Roy. Hort. Soc., 1907, xxxii., 69) announces, in fact, 
wo parcels of tea offered for sale, namely thirty chests manufactured by 
1 Singhfo chief Ningroolla, and ninety-five the produce of the Government 

tea plantations. It may thus be noted that the Singhfos were actually 
_ Manufacturing tea in Assam at the very time apparently that Wallich 

llenged the production of tea as the evidence necessary to convince 
‘that the Assam indigenous plant was the true tea-yielding species. 

Public Tea Gardens.—The Sibsagar (Jaipur) plantations of the 
vernment were sold in 1840 to the Assam Company—the first tea 

oncern, and to this day very much the largest Company in India. It was 
ny} thing but prosperous during the first 15 years of its existence, and 
is shares fell so low that they could hardly be sold. But about 1852 it 
egan to improve, and with that success the tea industry appeared so 

‘promising and attractive that speculators eagerly rushed into it. The 
sovery of the indigenous tea in Sylhet and Cachar gave the impetus 

fan expansion of the industry into the Surma valley, and in a few years 
tereafter the whole of the upper portions of the province of Assam (both 

» Brahmaptura and Surma valleys) might be described as converted into 
bhuge tea plantation. About this time (1853-5) tea-planting was organised 

im Darjeeling; and shortly after followed Chittagong, Chota Nagpur and 
the Duras. Ultimately tea cultivation spread over every district of India 
_ Where there was the least hope of success, but with a rapidity that was 
/ eertain to culminate as it did in the great disaster of 1865-7. It is needless 
‘to dwell on the causes of that disaster, but the reader is referred to Mr. 

vards Sir) John Ware-Edgar’s full report. It was, briefly, a natural 
Consequence of reckless impetuosity, ignorant supervision and positive 

_‘Gishonesty. Fortunes were made by the few who realised that the tide 
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would turn. The better situated gardens were purchased for fe 
rupees than they had cost pounds sterling to construct. New comp annie’ 
were formed to work these and with the avowed purpose of growing te: 
for its own merits, as a commercial article, and not for the purpose 0 
selling gardens at a profit. Out of these trying times the industry re 
on a firmer foundation, and the subsequent prosperity is one of the tae vel 
of modern commerce. ie 

It is not known how much money the Government of India, ctu lly 
spent, from first to last, in their efforts to ingraft the tea indus 
on India, but it would appear that Gordon’s missions to China and ] 
expenditure of the Indian Tea Commission came to close on £18,000. _ 

we assume that sum to have represented but one quarter of the eo 
expenditure actually incurred, the result might still in perfect fairness b: 
characterised as one of the most profitable undertakings of the Administre 
tion of the Empire of India. There has been organised a new indus 
the value of which may be judged of from the following circumstances == 
Tea now occupies half a million acres of land formerly waste, and of #1] 
64 percent. are in the province of Assam : the industry now gives luere 
employment to close on 600,000 persons: the capital invested in it cor 
to well over £20,000,000 : the first exports (1838) amounted to, 488 Ib, 
and in 1904 they stood at 200 million pounds valued at, say, £6 ,000,00 
still further, it may be claimed that, as an offshoot of the Indian industa y 
Ceylon has been saved from absolute bankruptcy by the substitution ¢ 4 
tea for coffee: and lastly that India and Ceylon have given to Englanc 
a regular supply of a much purer and infinitely eandes arkicley han. it 
formerly received from China (see p. 240), wits 

CULTIVATION OF TEA. 

(Contributed -byy ELanop. Fu Mason ss805 \Scidntific Officehitoctlie India 
Tea Association, pp. 218-39). onan 

Object.—The object to be attained im tea-planting is the produ 
on the tea plants of a constant succession of young shoots neon 
the season. The youngest leaves on each shoot only are capable of be ny 
made into tea, and hence it is easy to see that the growth of tea occupies 
a unique position among agricultural industries. Few of these concern 
themselves, except indirectly, in the production of leaf: still fewer limit 
the crop on a perennial plant to the youngest shoots. To obtain the results _ 
needed, the methods applied have a very special character, viene 
made tea-planting one of the most technical of those inajesieey 
depend on the culture of the land. 

Past Failures.—The first years of tea-planting in India were, 4 
the reason just indicated, almost a hopeless failure. A very small cr 
was obtained, the leaf was plucked when too old, and a large part of tl 
tea was hence all but unsaleable, and the early planters had to buy ve 
dearly the experience which has made the tea industry such a great an 
profitable speculation. In Assam, till 1848, continual losses oceurre 
from that time for the next four or five years the Assam Company, #l 
pioneer and only company in the province, just succeeded in pay 
way ; thereafter, tea culture became exceedingly profitable, and if che 
were received, such as the memorable panic of 1866, it was not ow 
to the character of tea culture, but rather to financial dealings i in Cal 
and in England, coupled with certain fraudulent operations on thea 
Though tea culture has been a profitable industry since 1853, “a the 
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thods adopted have been continually improved. So far as the plants Continuous 
e concerned, the methods of pruning, of plucking, of cultivation in ‘™?rvemet 

ve constantly been ameliorated; and the improvement is still 
‘The result is shown in the increase of crop; in 1873 the crop 

Assam was roughly from 250 to 280 lb. per acre, and in 1904-5, in 
char, Sylhet and the Duars, it ranged between 450 and 500 lb. Improved 

: Eu, as a rule, the leaf plucked: was finer and more capable j\l40t 
good tea than at the earlier date. The manufacture of Quality. 

f has undergone a total revolution; the rolling by hand, as also 
ing or firing over charcoal (and the ‘attendant: evils and. risks of 

+ met ods) have been entirely abandoned. Since the introduction of 
t feeble efforts at manufacture by machinery in the early ’sixties, 

yy stage the older methods have disappeared, and now the work in a 
; fa tory is or can be made, in a very large measure, an automatic process. 
Space cannot be afforded to trace the development of tea culture 
‘manufacture in India from the earliest tothe latest stages, interesting 

ough such a story would be: all that can be attempted here is to state 
most approved conditions for the culture of the tea plant, to describe 

e methods adopted in planting and maintaining an estate, and to give 
me account of the principles of manufacture at present in vogue. 
Localities and Climates.—The most suitable localities for the selection of 
ture of tea have been, from the beginning, a source of fruitful dis- “°"“* 
ion. Already in 1836, of the men best qualified to judge, some 
tained that the North-West Himalaya with a temperate climate and 
ional frost would be found the ideal situation: others, that Assam, 

» the plant had been found apparently indigenous, possessed con- 
s very similar to those of the best tea districts of China: while the 

nable climate of the Nilgiris was also recommended. Truth to tell, 
were elements of vantage in all these localities. The ideal tea 

e, however, is probably that of Upper Assam, and perhaps of Cachar 
hose , districts, in fact, where the apparently indigenous tea had been 

ed. The hilly colder districts of Darjeeling, Kumaon, the Nil- 
ris and of the Kangra Valley have produced very successful plantations, 
it in all these the crop per acre is very considerably smaller than that 
puppet Assam, though this smallness of crop is often (though not always) 

ated for by an increase in quality in the tea. On the other hand, 
Giiatectory ‘results have been achieved in the hotter and drier 

istricts of Lower Assam, of Sylhet, and in a less measure of Chittagong ; 
t here the tea produced has always been inferior in character. Tea 

equires, in fact, neither a tropical nor a temperate climate, but a sub- 
vical one, with a fairly moist atmosphere throughout at least the 

‘eater part of the year. In point of temperature the best growth is Temperature. 
0c with a daily variation of temperature, say, from 75° to 85° F. 
be see far above the latter point, damage results, unless the high 

ature is accompanied by very moist conditions : the highest shade 
perature usually reached in Upper Assam is from 95° F. to 98° F., 
i thin, always during the rainy season. Only very slow growth, on 

he other hand, takes place much below 70° F., and though plucking 
Y mntinues i in many districts when the daily maximum does not reach this 

‘point, yet the intervals between the crops of leaf become very long. 
Vuring part of the year, almost all over the Indian tea area, no plucking 
48 attempted, and then the temperature may go down almost to freezing 
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‘faces south or south-west ; if the land is not suitable, it is certainly 

the flatter the land the better, other things being equal. 

the prey of disease; in the latter they die out. It may be — 

soil is such as to give it the porous and soft character required (as‘is ¢ 

land is equally good, the luxuriance of tea seems to vary directly w 

another. Excess of vegetable matter leads to the production of a 

THE TEA PLANT 

point without damage. Frost, however, always blackens the leaves, a 
if severe, damages the younger twigs on the bush. As to rainfall, ¢ 
distribution is of more importance than the amount. Sixty inches pi 
annum, well distributed, is ample. The best Indian tea areas’ 
about one hundred inches, though there are many on which a much 
greater amount falls. This rainfall should, however, occur, as_ far a 
possible, throughout the year. A long drought, at any season, is fat 
and this fact has had a good deal to do with the quai penwrs failure o} 
both Chittagong and Chota Nagpur as tea districts. 

Situation and Soil.—EKqually important with the clint 
determining the suitability or otherwise of .a locality for tea cultu 
is the character of the situation and of the soil. Early in the his 
of Indian tea there was a considerable prejudice, doubtless drawn fror 
the accounts of Chinese travellers, in favour of planting on hills or st 
slopes. But there was really nothing in the preference: if the soi 
suitable, it is better on flat than on sloping land, especially if the | 

more so on.a hillside than on the level. Nowadays it is ir caer 

There are two points in connection with the physical texture of th 
soil which are essential, if tea is to be successfully grown. \ It must firs 
be well drained, and secondly it must be easily penetrable by the te - 
roots. A hard and waterlogged soil are equally fatal to successful 
tea culture: in the former case the bushes cease to yield, and becor 

tea will grow in almost any soil provided it be well drained, but it flow 
best in a light, sandy, deep loam. If the physical texture of acl 

the case in South India and in a large area in the Duars), it may fori 
cellent land for tea culture. There are two classes of soil specially 
be avoided : first a stiff clay, of any kind or colour, impervious to f 
and which cakes or hardens in the sun: and second a very loose soil ovet 
lying gravel, which in the absence of regular and very constant rain will 
ultimately produce a stunted bush yielding little leaf. pepe 
land is deep, moist, fairly porous, well drained or drainable at all se 
and with a sufficiency of plant-food, the tea is likely to do well, so fe 
soil conditions are concerned, 

Chemically, tea demands a rich soil, and has usually, eddeiptl in © 
south (where old coffee land has been employed), been planted on vit 
soil, either forest or grass land being utilised for the purpose. Wher 
the attempt has been made to put it out on soil previously used “ome 
cultivation of sugar-cane or cotton, it has almost uniformly grown v 
badly... It refuses to flourish where houses have long stood, even thou ugh — 
the soil may be quite rich, but this is possibly largely due to the hardenin 
and compacting of the soil. Exception being made of special conditi 0 
such as that just described, and provided the physical character of # 4 

the amount of organic matter and nitrogen in the soil. In virgin s 
these two constituents seem, in India, to be closely proportioned tore 

crop of weak, watery tea without flavour ; on the other hand, a soil deficie 
in these constituents produces only a ‘small crop, and, moreover, 

220 



CAMELLIA 

q Cultivation 
mts will almost certainly be attacked Oy blights at an earlyage. Much 
ee has arisen as to the cause of flavour in the tea, prodnedd tthe Relation of 
jin soils, notably those of Darjeeling, and it now seems, most probably, sou,” 
connected closely with the presence of relatively large quantities of 

sphoric acid and potash in the land. Other causes complicate the 
tion, but it is almost certain that the mineral plant-food constituents 
1 very important relationship to flavour. The presence of more than 

ry sm - ceo of lime in a soil seems almost fatal to successful 
sulture : the average amount present in India is under 0°2 per cent. 

CHARACTERISTICS OF TEA SOILS.—Assam.—The soils actually Assam. 
_tea culture at present in India are of very great variety. In the 
aptura valley (Assam), while all the tea land is alluvium, the best. results 

been obtained on fairly light, red, rather coarse sand or silt, or on the 
older, and redder alluvium which forms small plateaux in certain districts 
ur, Bishnath). The following are typical analyses, the samples having 
taken from the surface to 15 inches deep :— 

: ra | vs | a 
Gihon ant poner awit ; yore Tend, Foret Lad, Platean 

Upper Upper Upper Upper Land, 
Assam, Assam, Assam, Assam. 

¢ Matter, etc. 6°75 5°75 3°76 2°87 7°40 
of Iron ran 2:95 3:11 1-72 0-91 5°03 

4! B ~ 6°74 6°95 3°29. 2°13 - 10°77 nm 
0-09 O11 0-06 0-04 0-09 

vt, 79 0:72 0°74 | 0-47 0-18 ~ 0°52 
mer? Zh otis 038 | 0-26 0-16 0-10 0-58 
ee L¥ 0:19 0-28 0-24 0-02 0-18 
ssphoric Acid .. 0-08 0:06 0:05 0-03 0:05 
soluble Silicates 83°10 82°74 90°25 93°72 75°38 

meh 100-00 100-00 100-00 100-00 100-00 
Ng a 0-14 0-12 0-09 0-09 0-13 

C: and Sylhet.—The tea in the Surma valley (Cachar and Sylhet) Cachar and 
s originally planted almost entirely on small hills (teelas) which occur over Sylhet. 
nost all these districts, and which were surrounded by low-lying flat land, 
en swamp. Much of this low land was in later years found to be perfectly 
pable of drainage, and when drained formed very rich beds, sometimes of. 
, ora ging of black soil highly charged with organic matter. Tea has. 
¥ to flourish exceedingly on these so-called “ bheel”’ soils, which pro- 

ee enormous crops of low-quality tea. In Sylhet in addition to these types 
land, much tea has been fected oe plateau land very similar to that in the 
tahmaputra valley. The “ teela” and “ bheel”’ soils of Cachar and Sylhet are 

ified in the following analyses :— poi ae, 
{)i 3 Pye ACAS 

Virgi P _, Peat - tw 
oy “ Peela” “Bae” | Blea we 2 Bheet” Was . , 

Matter, ete. 10°15 5°33 51-76 40°56 | > 15-92 
1% 5-19 2-90 0-95. | 1:26 3:52 
i 4°34 6-06 684 | 41°57) | 9-68 

. 0-09 0-06 0-10 0-07 } 0-21 
, 0-72 0°33 0-28 0°34 114° 
‘ 0-50 0-32 0°31 O58 0°79 

wie 0-22 0:14 0-21) | . 0:20, 0:27 
osphoric Acid O11. 0-06 026 | . 025 0-12 
soluble Silicates 78°68 84°80 40:29 -| 45-17 | 68-35 

Bure) vid j 10000 | 100-00 100-00 100-00 100-00 
tre , 0-21 0:12 2°37 1:17 , 0-44 
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The tea land of Chittagong resembles that in Sylhet. ag 
Duars, Terai and Darjeeling—The Duars and Terai, districts lyi ’ 

strip 10 miles or more wide at the foot of the Himalaya, south from Bil ski 
and Bhutan, contain soils of several types. The most characteristic is, hov 
a huge bank of stiff and yet porous red soil on which lie some of the yr pies succe 
ful tea estates in India. In Darjeeling the land differs from the fore 
not being alluvium, but formed in situ from the rocks of the districts. 
clayey and yet highly porous soil, which is rich in mineral plant-food constitu a 
The following are ) analyses of type soils from the aig and Darjeeling — 

Red Bank Red Bank Darjeeling 
soi], Duars. soil, Duars, Soil. 

Oiioniis eT ete. Ah. 8-73 11°61 11-78 ~ 

— 

Oxide of Iron - A 6°27 - 6-92 7:64 
Alumina te fe “¥ 10-96 11°92, °) - YU7s 
Lime 3 ie Mo ye 0-10 0-02 0-40 
Magnesia —i«“iy. a4 os 1:16 = |* 0:81 0-91 
Potash “> ws ie 0-76 0-77 0°87 © 
Soda me so ts 0-18 0°34 0-23 | 
Phosphoric Acid + ath 0-16 0-11 0712 | 
Insoluble Silicates r: af 71:68 67°50 66°27 

100-00 100-00 .| 100-00 
Nitrogen.. ie a “4 0:20 0:26, 0: 15 

South India.—The soils of the remainder of the districts of North 
hardly call for remark. Those of the south country—the Nilgiris, Tra 
and the Wynaad—are as a whole characterised by~a large proportion hd 
and yet by a very granular texture. They are all hill soils probably forn 
situ. The analyses (due to Bamber) of two fairly typical soils from. Trav r 
are shown below :— 7 igual | 

eked epic: Tea Soil. Travancore Tea Soil. _ 
ay 

Moisture > Mee he 8-60 10-00. 
Organic Matter, bho. Gs am 16-20 12:00 
Oxide of Iron fed me 8-40 10:00, 
Alumina .. 72 he Re 13-99 16:02. 
Lime a We Pra 0-12 0-46 
Mapticate .200C208. oe, annie 0°56 104.0 
Potash .. Page. toe 0-11 0-46 | 
Phosphoric ‘Acid . if 0-02 002. am 
Insoluble Silicates and Sand... 52-00 50°00, 

Nebhoiey 05, sre Naat Oe. 0:36 0-16" ae 

PROPAGATION.—The tea plant is invariably grown from 
Attempts to propagate on a large scale from cuttings or by layerin 
have never been very successful. It is difficult, in fact, to get the cutting “s 
to strike, and the method of layering does not allow of rapid enough in 
crease of plants to be ever used. The real reason, however, of the avo: 
ance of these methods is the ease with which plants are grown from | 
and for supply of seed, special bushes or even special seed- -gardens a 
reserved. ‘coon | 

Seed.—Plants used for seed-production are: slowed to grow naturally 
without any pruning. They thus form trees up to 30 or even 40 feet h gl 
more or less resembling a poplar in shape. The “China” plant is, h how: 
ever, an exception, and ory y grows to a height of more than 10 or 
feet: All the forms flower in North India from September, and the frui 3 
take a year to come to maturity. A second small lot of flowers ofte 
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‘in February and March. | The seed is procurable about November, seeding. 
lected in the latter half of October, and packed for transmission in 
most dry soil. A box containing 40 lb. of shelled seed will usually 

from 120 to 180 lb. The seed does not keep well, and ought to 
jown as soon as possible after being plucked, It has often been upheld’ 
the seeds being rich in oil might be systematically collected and 

y the planters as an additional source of revenue. 
—The sowing is:‘niow almost universally made in nurseries. Nurseries. 

‘ed, sometimes previously germinated, is deposited at either 4 or 
nches apart and 1 inch deep. A piece of particularly good land is  setection of 
sen, and formed into beds from 3 to 5 feet wide. Such a nursery “ie 
st be well drained and very careful attention given to the preparation 
the soil, which should be raked as for a flower-bed. If previously 
Jer tea culture, the land must be richly manured with cattle-dung. 
the situation is hot and dry, the beds should be covered with grass 

diately after sowing; in any case water must be accessible for 
tering the nurseries. Forty pounds of seed may be expected to give 

ut 10,000 plants, and will put about 2 to 24 acres of land under 
;. As soon as the young plants are visible above the surface, the 
ds should be shaded by raised frames covered with grass or mats, be 
quently weeded, and, if the weather be dry, watered in the evenings. 
a rule, the plants sown in the nursery in November or December 
n be planted out in the following May or June (six months old 
ating), or when a year old in the following November or December. 

paration of Land.—In order to ensure a good result, it is necessary Prepara- 
estow much care on the preparation of land fortea. Ifit has previously tion of 

en under forest, the whole of the trees should be cut down, the stumps 
moved as far as possible (since many of them are liable to cause root 
sease in the tea), and the land hoed carefully all over. If grass land is 
be planted, the roots should be carefully removed when the land is 
ing hoed up. If hillsides are to be put out, it is advisable to arrange 

before planting for terraces, running along the contour of the slopes. If ‘Terracing 
stones exist in the soil, they should be brought to the surface and utilised Draining. 

n making the terraces. On level land the lines of drainage should be 
ranged, and, where necessary, narrow drains, 3 feet deep, put in before 

planting out the tea. 
_ Planting Out.—These arrangements haying been completed, plant- Trans- 

can becommenced. In order to secure regularity, lines must be marked Planting. 
out and the seedlings placed. at definite distances apart along these lines. 

these distances should be varies. with the type of plant, the richness 
of the land, and the method of planting. Speaking generally it is not Lining the 

ise to put the plants nearer than 4 feet apart in any direction, nor wider ae pe 
n 5 feet apart. If planted in rows at right angles to one another 

uare planting), this means in the one case 2,722 and on the other 1,742 
plants per acre. Four and a half feet apart is perhaps the most generally 
ac ite ple, equal to a little over 2,000 plants per acre. In recent years Plants to Acre. 

It has become usual to plant in rows at an angle of 60.degrees to one 
another (triangular planting), thus making the plants equi-distant from 
each other. In this case a distance of 5 feet between the bushes gives 
umber of plants per acre about equal to that obtained at 44 feet apart 

a square planting, and is thus.to be preferred. When the spacing 
and condition have been decided upon, lines should be formed, and stakes 
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placed at definite distances on these lines, to mark where holes are t 
be dug and the plants to be placed. Prior to planting out a hole shou le 
be dug at each of the stakes at least a foot deep and 10 inches wi is 
and the young plants then removed from the nursery and deposited in 
the prepared holes. 6 

Period of Transplanting. Planting may be done either when th 
seedlings are 6 months old or when they have been in the nursery fo 
a year. Under ordinary circumstances 6-months planting is grad ally 
being more and more adopted. Under this system the plants are taker 
from the nursery when 4 to 8 inches high, and have a small ball of e 
6 to 8 inches deep attached. They are conveyed to the holes chickid 
been made ready, as above described, but if the ends of the tap-ro 
are seen protruding or bent they are either straightened or nipped off. 
Each ball of earth with its plant is then placed in the centre of a hole 
loose earth filled in all round, and rammed down moderately. If th 
rain follows immediately the only attention required afterwards will be 
to see that weeds are cleared all round the plants, and that the surface 
earth is kept loose. If rain does not come at once, the plants will x 
watering. If planting be done with older seedlings in Novensheail r 
December it is necessary to have a very much larger block of earth (at 
least 12 inches deep and 6 inches in diameter) attached to the root, ¢ 
correspondingly larger holes in which the seedlings are to be deposite 
In this case, as the planting takes place in the dry weather, a considerabl 
quantity of water should be given, and a mulch of dry Brace ple 

In planting, according to one of the best and. sabenh recent, authorities (C. 
Bald, Ind. Tea, its Culture and Manu},, Calcutta, 1903, 69), the following ru les 
should be observed, viz. :— er 

'«(a) The end of tap-root may be cut clean off, but it must not be bent « bi 
doubled up. i} 860m) 

. *(b) The plant must be placed so that the collar is level with ‘the s 1Ce 
of the ground, If placed too high, some of the roots will be yd Saas * ae 
deep, the bark of the stem will be injured by being buried. The p ant sho 
at the same depth in the ground as it was in the nursery. . 

““(c) The laterals should be spread out, not driven into a clump: round 
ta 
Pi The hole should be only one-third filled with earth, which is then ] pr 

round the plant by hand; one-third more filled and trodden or rammed E . 
ately, and the remaining third filled in but left quite loose.” 4! Ca 

Drainage.—Mention has already been made of the necessity foridnak 
on most tea soils. On the flat or nearly flat land, the drains should’ be a 
least 3 feet deep, as narrow as possible, banked up a little on the 
to prevent the water running off the surface into the drains, and shot 
follow the natural course of the drainage of the land. For ondinngil 
soils they should be from 30 to 60 feet apart. On slopes the obie 
of the drains is not only to cause percolation of the water, but ¢ 
prevent wash of soil. They should hence run along the contour of the la 
and be’ slightly banked up on the upper side... At intervals, main dz ii . 
(running down the slope and thus crossing the contour drains) will be 
required to carry away the water. LCF. Mann, Treat. Deter. Tea mI 
Tea Assoc., 1906, No. 4, 8-12.]- it) ene 

Hoeing. —In all the districts of Northern India it is found that caref 
hoeing of the land is ‘needed from the early days of the plantation ‘| otl 
in order to prevent the growth) of weeds and to keep the surface ey 
land loose. With young plants the principal cultivation (apart fr 
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eeping the weeds down) is done by frequent loosening of the soil to a 
pth of 3 inches and fora distance of 12 inches round the bushes. Among 
ua Seam pamen 

"Aide 

ae a: the commencement of the annual dry weather 
~ ot 8 8 inches ep—should be given. ‘This preserves the moisture 

é lower layers of the land, during the drought which follows, as 
+ softens the soil and thus prevents the formation of a hard pan 
ee: 

oe on 4 to'6 light hoeings per annum. Each of these loosens 
to a Kidapth of about 4 inches. They should take place at intervals 
at at 6 weeks. 
uth India and Ceylon, owing to the extremely granular character 

e soils, and to the fact that there is no long season of drought such 
3 expe rienced in ‘Northern India, much less cultivation of the land 

» than that above recommended, the hoeing being replaced in a 
i measure by hand-weeding. 
M. e.—Manuring is not usually needed for some years after a 
atation is started. Nitrogenous fertilisers are then principally required, 
tin the form of organic manures, and nothing is better than cattle 

ire, if it can be obtained. The cattle manure generally to be had 
i India is extremely poor, and so twenty tons per acre would not be an 

sive dressing. Little more than a third of that quantity of good 
a l-fed dung would be of equal value. With the cattle manure all the 
aste materials of the tea estate, such as the wood-ashes (if wood is burnt 
it s factory), the thatch, the sweepings from houses, etc., are mixed and 
eaped together i in special manure sheds and thus made ready for use. This 
30-0 lied cattle manure is best applied early in the year, before the first 

z of the season. In default of cattle manure, oilcake—usually 
Petition or tape seed—has given the best results, and is now used 

+ both in the districts ot North and South India. . It is commonly 
Dp ied broadcast, at the rate of about half a ton per acre. In Ceylon 

a good deal of artificial manure—chiefly superphosphate and basic ae 
ith or without sulphate of potash—has been and is being used, but the 

application of such manures has been elsewhere on a very limited scale. 
O} . Pests and Blights, etc., 119-34; Mann and Hutchinson, Heeleaka 

p. St., Assam, in Ind. Tea Assoc., 1907, No. 2.] 
laisccont years very good results have been obtained by green manuring. 

the plant chiefly employed in North India has hitherto been Phaseolus 
Jo which is sown broadcast in April or May at the rate of 40 lb. 

0 d per acre,,and is hoed into the land after 6 to 8 weeks. Other 
. = nts s have been suggested for the purpose, and from recent. experiments 

ns probable that good results may be obtained with Crotalaria 
a and Sesbania cannabina. In Ceylon the best returns have 

Be given en by the use of Crotalaria striata as a green manuring 
ut the ground-nut (Arachis hypogea) has also been employed. 

=r of the dadap tree (Erythrina lithosperma) have been planted 
é growth periodically pruned off and buried. It is essential, how- 

er, that the stumps should not remain in the tea for more than 
» year, as otherwise they are very apt to cause stump-rot, due to the 
ngus Rosellinia radiciperda. The leguminous bush Tephrosia 
idida has been used similarly in India, but this is grown from 
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seed, and the bushes retained in the land for 3 years. [Cf. Mann and 
Hutchinson, Green Manuring in Tea, l.c. 1906, No. 2.] Age y 

Certain trees growing among tea are found to be beneficial: The b st 
of these is Albizzia stipulata, but Dalbergia assamica has giver 
similar results. These are planted from 40 to 60 feet apart chroot 
the garden. The lower branches are annually removed, so that the s! 
given may be as light as possible. [Cf. Pests and Blights, etc., be AT] 

Pruning.—The pruning of tea is an extremely technical process v 
can hardly be adequately described in a general notice such as the pre 
In nearly all the Indian districts it is an annual operation, ond 
North India is always carried out between December and March. | 
South India and Ceylon the time is not nearly so fixed, but if possi 
it should be always done during the non-growing period of the pi ant. 
Commencing with a tea seedling, one of the best systems of pruning 
the plains of India is perhaps as follows :—After the tea seedlings h 
been on the ground 1 to 6 months (according to whether they 1 
been planted out at a year old or at 6 months old respectively) the 
should be cut down in December or January. If of the “ Assam” in 
digenous type this should be not lower than 6 inches from the grounc 
if of the ‘ Manipur,” 6 to 8 inches. Hach plant ought then to th 
out, from the stump, 3 or 4 stems, which are allowed to grow for 2 year 
before being pruned again. Then when they are 3 years old bers seec 
they are cut at 14 to 18 inches from the ground. After this, each y 
pruning will be at a point from 1 to 2 inches above that of ‘the previ 
year (light pruning), until the yield begins to diminish, when it will be 
necessary to cut back to 12 to 15 inches from the ground (heavy. pruning). 
This ought not to be necessary till the bushes are more than 10 years — 
old. Ata later age, if the bushes are found to give a very low yield, i6 
may be necessary to go even lower than this, and even in extreme ¢ aS 
to cut the bush down level with the ground (collar pruning), but th 
should not be necessary till after many years, if the garden bes ’ op 
cultivated, manured and plucked. . if - 

In light pruning it is important :— . i wT 
(a) To leave only a small length of new wood, say not more th 

2 inches all over the bush. or, 
(b) To cut the shoots at the sides of the bushes to the same length 

those in the middle. (oa 
(c) To remove everything which is not likely to yield a new vigorous 

shoot in the following season. For example, remove all dead bene ; 
all gnarled twigs and crow’s-foot formations (clumps of imperfectly formes 
shoots), all trailing shoots on the outside of the bush, and all small usele 
twiggy shoots throughout the bush. 

At high elevations growth is very much slower than in the plains, a el | 
heavy pruning will naturally be much less frequent than under ordir ary 
conditions. And moreover there appears no doubt that growth 1 
immediately after heavy or collar pruning gives a much lower 
tea than can be obtained after light pruning. As the tea grown ¢ 
high elevations of hill districts usually depends for its commercial su 6ces 
on its high quality, heavy pruning is generally avoided as far as possible. 
[Cf. Pests and Blights, etc., 78-100 ; Mann, Exper. Heavy Pruning in ik sam 
in Ind. Tea Assoc., 1907, No. 3; also Factors Deter. Quality 8 Tea, | 
1907, No. 4, 17.] 
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Plucking.—The annual course of plucking, after light pruning, i8 Plucking. 
out as pliiwe :—When the tea has been pruned, new shoots b 

» grow, and after 2 to 3 months have attained a length of 9 aN or 
At this stage the bushes can be “tipped,” that is to say, the 

Els of leaf may be taken off, the object not being so much to get 
as to force the production of secondary shoots on the plant. 
ing” should be done when there are, on the shoots of the centre 
, on the average 6 leaves, without counting either the unopened 

‘nor the so-called “; janum”’ leaf (really a bud scale) at the base of 
= Then the topmost two leaves may be plucked off, the plucking sethoa. 

not by pulling, but by breaking (or nipping) the shoots with 
thumb-nail. The level at which the average shoot, in the centre of 
srg is thus to be plucked is fixed, and it is a plan often followed to 
t the pluckers have a stick cut to the required height as a. measure. Measure. 
thing is then plucked under this height at any part of the bush. 
This tipping fo orces a secondary growth from the axils of the leaves Minshing. 

the original shoots, and after about 3 weeks the secondary growth 
mesy to pluck, the uppermost 2 leaves and the unopened bud only 

taken, and 2 mature leaves left on each of these secondary shoots. 
is plucking brings about the growth of a third series of shoots which 
e from the axils of the leaves on the secondary growth, and on these 

ine mature leaf is usually left behind when plucking the youngest “ two 
leaves and a bud” as before. A fourth, fifth, sixth and seventh series 
f shoots arise in similar manner, and are known as “ flushes.” Eight 
listinct series of shoots is usually the largest number given by bushes in 

one season. 
In the early part of the season the pluckings are almost coincident 
: with the growth of the “flushes.” After this they are much more fre- 
‘quent, and bushes are usually plucked from 20 to 30 times during the 
year, at intervals of from 7 to 9 days, during the greater part of the season. 

__As has already been said, 4 mature leaves ought to be left on an average 
shoot in the first plucking, and nothing plucked below this level in the 
3 rt ash. The use of a levelling-stick is often continued for the first three Premature 
or four pluckings of the season in order to prevent the premature plucking ""°“"* 
fthe weakershoots. Two leaves should be left behind in plucking the 

seconds 2 abe: and one leaf in the next few pluckings at least, after 
whick the ts can be safely plucked as they grow. [C/. Mann, Factors 

. Quality, in Ind. Tea Assoc., 1907, No. 4, 19 et seq.] 
} iesede,—-It is essential to leave plenty of growth below the plucking- Seasons. 
level in the earlier part of the season, and especially so after any heavy 
runing. The growth and health of the bush are only secured by allowing 
bundant leaf to remain. Many fine tea estates have been seriously 

i amaged by plucking off too much of the spring growth. 
; sa Assam, and in fact North-East India in general, plucking com- 

me s about the end of March in each year. July, August, September 
anc the first half of October are the months of greatest yield. After that 
ime the crop gradually diminishes, and in Upper Assam plucking ceases 

fo the season about the middle of December, while in Sylhet it may 
sontinue till the new year. The yield at each plucking during the height 
of the season from good yielding mature tea may go up to about 120 |b. 

leaf per acre or even more, giving about 30 Ib. of made tea. [Cf. 
Pests and Blights, etc., 101-18.] 

a 
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Yield.—The object of the tea-grower is to get the maximum number 
of young shoots on the bushes in each year, as it is only the two, three, or — 
at most four youngest leaves on any shoot which can be made into tea. A 
very small leaf crop can be obtained, under the system of pruning alres 
set out, in the second year after planting ; ; in the third year about 150 Ib. ¢ 
per acre ought to be obtained, if in the plains. By the sixth year the — 
tea (on the plains) is yielding a full crop, which varies, according to the i 
soil, from 400 to nearly 1,000 Ib. per acre per annum. Any crop above 
700 to 800 Ib. per acre is very abnormal, and due to special conditions. — 
The average on the plains of India is rather under 500 Ib. per acre. ~~ 

Deterioration of the Tea Plant.—This subject has been so fully ¢ on 
with in recent publications that it may suffice to give a reference to t 
literature. [C/. Watt, Pests and Blights (1st. ed.), 155-60; Mann, Trea 
Deter. Tea in Ind., Tea Assoc., 1906, No. 4; also Renov. Deter. Tea, i 
Agri. Journ. Ind., 1906, i., pt. il., 85- -96.] 

Enemies of the Tea Plant.—The tea bush is attacked by dived 
legion of pests and blights, but owing to the fact that the tea crop is @ con- 
tinuous one for 8 or 9 months'in the year, it is rare indeed that it is whol! y 
destroyed. In the worst cases the yield is reduced possibly 20, 30 or 
even 40 per cent. In spite of this fact the damage done is in many cases — 
extremely serious. For a complete treatment of the enemies of the tea 
plant the reader is referred to technical publications (more especially 
the Pests and Blights, etc., 165-416). All that it is possible to attempt 
in this work is to furnish ‘a list of the more serious pests and blights.  —__ 

Red Spider.—The pest which is almost always the first to appear 
in a garden is the “Red Spider” (Tetranychus bioculatus, Wood-Mason), 
a small red mite which sucks the leaves in the hot, dry weather of Apri : i" 
May and June, and afterwards, if dry weather continues. This i 
to the checking ‘of the growth and the weakness of the new shoots, 
hence, loss of crop as well as thinner and less vigorous wood as ‘a bas o 
for the next year’s growth. The use of sulphur, applied by dustin 5 
on previously wetted bushes in February and March, is becoming very 
general as a means of counteracting this pest. [C/. Pests and Blights, ete, 
348-59. 
pci Blight.—The insect which causes by far the greatest daindg ge 

to ‘tea in India is, however, the so-called Mosquito Blight (Helopeltis 
theivora, Waterhouse). The losses due to this pest may be put down 
at 7 or 8 lakhs of rupees per‘annum. The insect itself is a capsid plant 
bug, which passes the whole of its life-history on the tea bush, feedin 
‘on the leaves. It works by puncturing the youngest leaf and sucking 
the juice. The leaves thus quickly become a mass of brown, anys os 
withered material. It can be apparently combated and almost entirely 
eradicated from isolated gardens by spraying the bushes soon afte 
pruning with kerosene emulsion and having a squad of children catehin; 2 
the insects throughout the year. Such a method is expensive, but has 
well repaid the cost on estates where mosquito blight has been serious. 
[Cf. Pests and Blights, etc., 247-85 ; Mann, Variations in Helopeltis thewo 
in Mem. Dept. Agri. Ind. (Entom. ), i, No. 4.] 

Green Fly.—The growth of the shoots on the tea bushes is oft 
greatly retarded in the early part of the year, apparently by the activit 
of a jassid bug (Chlorita flavescens, Fabr.) known ‘in the tea distric! : 
by the unfortunate name of the “Green Fly.” It seems to completel 
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stunt the second, third and fourth flushes of the season chiefly, but has. 
the com ting consideration that the tea made from shoots so. stunted 

j invariably of higher quality than when they grow freely. No method 
dealing with this, pest has yet been devised. [C/. Pests and Blights, 

»., 286-92; Mann, Factors Deter. Quality Tea., Ind. Tea. Assoc, 1907, 

Cate ; The number of caterpillar pests of the tea plant. is 
y great, those of the Psychide and Limacodidw. being perhaps 
_most numerous and most injurious. Little more than systematic 

tching has, been attempted against these. Scale insects are of little scale Insects. 
- no importance in the plains, but become serious at higher elevations. 
e brown coffee-bug (Lecaniwm hemisphericum) has done serious 
mage in the Nilgiris, while in the north of India the most common 
ecies are Chionaspis thee, Eriochiton thew, and Carteria 
sovella, [Cf/. Mann and Antram, Red Slug, in. Ind. Tea Assoc., 1906, 

5] 
Red Rust.—Among blights of vegetable origin perhaps the most Vegetable. 
erious and widely distributed is the so-called “ Red Rust,” caused by 
an alga (Cephaleuros virescens, Kunz.), which attacks tea of deficient 
vigour almost everywhere and kills nearly all the shoots on which it occurs. 
{C}. Mann and Hutchinson, Red Rust—a Serious Blight of the Tea Plant, 
in Ind. Tea. Assoc., Cale., 1904, No. 4.] Its treatment consists largely in Treatment. 
Mereasing the vitality of the bushes by manuring, better drainage, and 
mproved methods of pruning and plucking, but in serious cases BoRDEAUX Bordeaux 
fixture, applied to the bushes immediately after pruning, is also advised. 

(Cf. Pests and Blights, ete., 396-408 ; Mann and Hutchinson, Red Rust of 
Lea, in Mem. Dept. Agri. Ind. (Botany), 1907, i., No. 6.] 
 Fungous Blights.—Thread Blight, caused by a fungus (Stilbum nanum, 
Massee) on the leaves and twigs of the bushes, has done considerable 
damage to individual plants, but can be got rid of by treatment with 
“sulphide of lime (made by boiling lime and sulphur together in water). 
Grey Blight (Pestalozzia guepini, Desmaz.) is the most serious leaf- 
Dlight of the tea plant, and is very generally distributed. Blister Blight 
(Bxobasidium vexans, Massee), another fungus which attacks the leaves 
and green shoots, is fortunately restricted to a small area at present in 
Upper Assam (Mann, Ind. Tea Assoc., 1906, No. 3). Tea Canker (Nectria 
sp.) destroys both young and old tea stems, more especially in damp situa- 

tions. Lastly, Root Rot (Rosellinia radiciperda) causes the death of 
Targe numbers of bushes, more particularly round the dead stumps of 
certain trees. 

__ Having dealt with Cunrivation as fully as the available space will 
__ allow, it is now necessary to consider the methods presently adopted for 
_ the manufacture of the leaf into the commercial article Tea. 

Bayi! } - MANUFACTURE OF TEA. 
___ The methods pursued have undergone a complete change in practice, Manu- 

_ if not in principle, by the introduction of machinery. Previous to 1860, 
iene almost entirely previous to 1870, hand labour was exclusively em- jfachinery 

ployed to prepare the leaf for market; now (except for an occasional 
| garden at the commencement of the season) the whole work is done by 

_ Machinery, much of which is largely automatic. The machines used for 
_ the several processes in Black Tea preparation have been produced by three 

or four inventors, and the names of Kinmond, Jackson and Davidson 
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almost entirely cover the field. It is not proposed to describe here the — 
older methods of tea manufacture by hand, since these can be found in — 
many of the books already referred to, but we shall limit attention to — 
those at present in vogue. [Cf. Watt, Journ. Roy. Hort. Soc., 1907, 
xxxii., 90-3.] ee 

Grades of Tea.—The tea-leaf when plucked may be manufactured into . 
various classes of tea. Black Tea, at present, absorbs almost the whole 
of the leaf produced in India. The preparation of Green Tea has made, Ry, 
however, considerable progress in the past five years, largely o 5 
to the invention of special machinery for its production and partly to 
the depressed prices obtainable for Black Tea. An effort has rooentl fl 
been put forth to introduce the manufacture of Oolong teas into India, — 
but so far with no success. A small quantity of Brick Tea is made by } 
a few estates in Darjeeling and Kumaon, for the Tibet and Bhutan market. — 
““Letpet” or Pickled tea is prepared in Burma and on the hills lying: 
between that country and Assam. These various grades of tea may be — 

separately dealt with :— 
1. Black Tea.—Withering.—The leaf, plucked as already deactibeala 

is brought in from the estate, and immediately spread as thinly as possible’ 
in a cool and shady house on trays of hessian, bamboo, or wire netting to — 
“wither.” In the colder hill districts this operation is nearly always — 
conducted in lofts, situated over the factory itself, which can be closed 
and warmed with hot air. In the plains similar lofts, fitted with 
fans to draw the air over the tea, are sometimes used, but the an 
consensus of opinion seems to be that when such lofts are used to sho g 
the withering by raising the temperature above 80° F., the quality of the 
tea invariably suffers. In the districts producing the best- -grade tea 
(Upper Assam) the withering is almost entirely carried on in houses open ~ 
to the outside air. Lofts in which hot air can be introduced are, however, — 
very useful in ensuring that the withering is completed within a reasonable — 
time, for the leaf must wither until it is flaccid, and if this takes too long, — By 
the tea is always inferior. At a temperature of 80° F. the ideal time 
required for withering is about 20 hours; if delayed beyond that time a — 
lower-grade tea is almost inevitable. If not flaccid at the end of the 
withering time it is a common custom to allow the leaf to remain for thirty 
hours, when it must then be taken away and rolled. The process of wither- 
ing is a very important one in tea manufacture ; if well carried out, the — 
amount of tea ferment (enzyme), which afterwards causes the change in 
the leaf termed “fermentation,” nearly doubles in quantity during 
operation ; the soluble matter in the leaf considerably increases as wel , 
as the tannin, to which the pungency of the finished leaf is due. 

Rolling.—When, by withering, flaccid leaf has been produced, it is 
ready to roll. This operation was formerly carried out by placing the 
withered leaf on a table, where it was rolled to and fro under the 
pressure of the hands, till the juice was pressed out on to the surface of 
the leaf, and the material well twisted. As the pressing out of the j juice 
from the cells into contact with the air is the essential part of the eee 
it was soon apparent that a machine might be devised which would bring 
about this result and allow ot a much larger amount of leaf being treate 
at once. Hence during the last forty years there has been invented a 
constant succession of machines. The earlier ones, by trying too closely i 
to imitate hand rolling, were many of them cumbrous and unwieldy, but — 
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improvement has taken place, and those now in use leave little 
e desired except the making of the process continuous. In principle, Continuity 
ee mohines work by rubbing the leaf between two surfaces either °“"™* 

z in opposite directions or working at right angles to one another. 
jome cases the pressure on the top of the leaf is supplied by the weight 
. quantity of the leaf itself; in others, and more commonly, by 
oy heavy lid to the machine. By raising or lowering this lid, the 
essure on the rolling leaf may be altered, and the amount of juice ex-) Pressure. 
ssed diminished or increased. Other things being equal, the lighter 
nr six z the more juice remains in the cells, and a pungent light-liquor- 
: | is obtained, in which the whitish colour of the immature tip-leaf i is 

ightly stained, thus giving a pretty-looking tea, full of “ golden tip,” Golden tip. 
» rolling be hard, much juice is pressed out, the golden tips largely 

a , and a much darker liquor is afforded by the finished tea, but 
with more “body” and less pungency. The time taken by this 

er tion varies from a quarter of an hour to an hour or even more. 
i the rolling is partly carried out, and the leaf is then sifted through 

tating sieves. The finer portions (containing most of the golden tip) 
e not again put in the machine, while the coarser portions are subjected 
ae under a greater pressure. 

@ juice has been brought into contact with the air by rolling ; now Action of 
the so-called “fermentation.” Before the rolling is completed ‘4 

edocs of the leaves and the ends of the stalks have begun to change 
fom a green to a brown colour, and to take on an altered smell. This is 

le commencement of the fermentation, which is allowed to go on from. Fermentation. 
vo to six hours according to the conditions. For this purpose the rolled 
af is spread out about one to two inches thick in a moist, cool, darkened 

n, under conditions of the greatest cleanliness: possible, and allowed 
9 remain there. The material quickly becomes brown, and commences 

mell like finished tea. The end of the operation is judged by the eye 
ind the smell, and requires a good deal of experience to decide. The final 

| product should be coppery brown in colour, like a new penny, and should Brown 
| have quite lost its leafy smell, taking on, as has already been said, that of °°" 

shed tea. The changes which take place during the fermentation are 
ill very obscure, and it will be better to leave their discussion till a 
ttle later (see p. 238). 

_ Firing.—Fermentation finished, the leaf must be dried or fired as quickly Firing. 
ible. Formerly the firing was done over clear charcoal fires ; now 

machines which make use of a current of hot air are exclusively employed. 
2 earliest invented simply placed the leaf in trays through which a 

cu rent of heated air passed, by natural draught, and as each tray was 
ried the material was removed and replaced. Now such machines are 
hiefly employed for finishing the tea-firing, and the greater part of the 
york is done on large automatic machines working with strong currents 

of air induced by fans. They are capable, some of them, of drying as 
much as two hundred pounds of finished tea per hour. The machines 

d for this purpose are simple in construction, and though ingenious, do 
embody any new principle of drying. The “ firing” is usually com- 

henced at a high temperature, the air entering the machine being often a 
kept at from 220° to 240° F., though naturally the drying leaf itself never 
reaches this temperature. After the drying is about three-quarters 
completed, a somewhat lower temperature is employed, from 180° to 

231 



CAMELLIA 
THEA THE TEA PLANT 
Manufacture 

thar mea Al 200° F. It is essential that the whole drying should be carried out a 
ye 

rapidly as possible, since if protracted, much of the pungency of bi y 
is lost. 

Grading. Grading.—After drying, the tea is graded. The marks i ciel 

Broken Leaf. — 

Tea-dust. 

Tablets. 

Assortment, 

Tea Boxes. 

** Venesta ” and 
“ Acme.” 

Lead Lining. 

the market are—“‘ Orange Pekoe,” ‘‘ Pekoe,” “ Souchong,” ‘‘ Congon,” 
etc. These are old Chinese terms, but now used somewhat er 
the supposition that certain leaves on the shoot form the bulk of #! 
grade named. Thus the unopened tip (bud) and the first opened le 
are generally supposed to constitute the “Orange Pekoe,” the next i 
descent is the ‘‘ Pekoe ” leaf, and still lower the “ Souchong ” leaf. 
grades, however, are now merely commercial terms which have’ littl ile 
relationship to any particular leaves. There is a corresponding class f 
the fine particles or so-called “ Broken” leaf of each grade, w hich 
generally gives a stronger tea than the grade itself, and is hence ee 
price. The principal market. names in use at present are:— 

1. Broken Orange Pekoe. 5. Broken Pekoe Souchomgy?s 
2. Orange Pekoe. 6. Pekoe Souchong. 
3. Broken Pekoe. 7. Broken Tea. 
4, Pekoe. 8. Souchong. 

In addition there is a grade known as “‘ Fannings,” composed of ti 
very small and light fragments of leaf not capable of being placed. 
any of these names, and “ Dust,” the extremely fine portions got oulill y 
sieving through a fine-mesh sieve, but even this has still a market. vale 3 
In the Kew Bulletin (June 1890, 109-2) will be found particulars of t 
Hankow manufacture of the compressed tablets of the common tenes ust. 
These are said to be used throughout Russian Siberia. . su j 

These various grades are obtained from the tea just after ‘alae fire 
and by systematic sieving through sieves of various sizes, gener 
perp driven, coupled with the passage of the tea through “ prealelall 

“* equalisers in which the coarser leaf is broken down to a uniform 
length After sorting in this way, each grade is packed ret rete in 
wooden boxes lined with sheet lead. viele 

Packing and Tea Boxes.—A most all the woods found in the ia dis te bi 

have been used at one time or another for making tea boxes. ak 
has even been imported from Burma for that purpose. For a long 
time toon or poma (Cedrela Toona) was the favourite, but as this becar 
scarcer inferior woods have had to be employed. In the seer x 
valley practically the only timber now used locally for box-making is 
semul (Bombax malabaricum) ; in Sylhet and Cachar a greater variety — 
is still employed, most being cut in the forests of the Lushai and Manipur 
hills and floated down the rivers to the saw-mills. There is, howe 
an increasing tendency to import boxes from other countries, even fro 
China, Japan and Sweden—chiefly pine. Some patent boxes, made of 
Russian pine in three layers cemented together in opposite directions to the — 
grain, have in recent years become popular under the name “ Venestait % 
‘““ Acme,” “Columbia,” ete. Their chief objection is their high pr 
Steel chests were introduced some years ago, but have been abandone 
It may be mentioned that the wood of which the chest is made is. ya 
means a matter of indifference. Some timbers have the reputation of 
tainting the tea placed in them, giving it a so-called “ cheesy ” flavor 
and quite a large number of timbers can only be used after long seasoning 
under water. Chests are always lined with thin sheet-lead, carefulh py 
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It is of the utmost importance that the package should be as 
ht as possible, since tea is exceedingly quick in absorbing, moisture 
m thea (up to the amount of 16 to 17 per cent.) and then becomes 
idly mouldy and useless. Before packing, each grade of tea is: always 
red at a temperature of 180° to 200° F., and packed while still just 
rm. _ As put in the boxes, it commonly contains from 2 to 3 per cent. 

2. ¢ Green Tea.—For many years the manufacture of Green Tea in 
aay be said to have died out except in the Kangra Valley and in 

It was formerly made in some quantity, but black tea being 
2 marketable article, the green gradually ceased to be manufactured, 

lly after the introduction of machinery, since no apparatus had 
m- devised for green-tea manufacture. While the object aimed at in 

g black tea is to change the materials in the leaf, by fermentation, 
een colour becomes brown or black, the astringency is reduced, 

the aroma altered in character: in manufacturing green tea, the aim 
» prepare the leaf without any alteration taking place. 

‘a 

ore, to heat the leaf, immediately it is received from the pluckers 
d without any withering, so as to destroy the ferment (enzyme) and 

mt any after-colouring of the leaf, and at the same time to bring 
Eleni into the soft condition required for rolling. When small quan- 
= are dealt with, this result is obtained by panning. The pan is a 

» cast-iron basin 2 feet wide let into brickwork and with the hinder 
Habout 1 foot higher than the front. This is heated from below. When 

is “ roasting hot” a small quantity of leaf is thrown into it and 
tossed about by hand so that no portion is allowed to rest on the 

b iron long enough to get singed. When soft enough it is slightly rolled 
Send, then panned again, and so panned and rolled alternately until 
he edges of the leaf become very slightly crisp. The leaf thus prepared 

hen dried off as quickly as possible, by methods and appliances similar 
© those described for black tea. 

_ Where large quantities of leaf have to be dealt with, machines have 
scently been invented by means of which the panning operation is re- 
laced by a steaming of the leaf, under pressure, in a rotating cylinder. 

steaming must be very short or. the. leaf gets a boiled-cabbage 
iy ance and is then useless, and yet it must be treated long enough 
o ensure the destruction of the ferment. About 14 to 2 minutes under 
‘steam pressure of 20 lb. to the square inch is generally sufficient. After 
ami ing, the excess of water is usually got rid of in a centrifugal 

n , though much juice is lost at the same time. Then the leaf is 
od slightly 3 in machines similar to those used for black tea. The rolling 

us bb only be slight, for broken grades are almost worthless in green tea. 
t is immediately thereafter dried off as rapidly as, possible. 
pin order to obtain a green appearance in the final product it has been 
itomary in China to “ face” the tea by rubbing it, when finished, in a 

ot pan. with a small quantity of indigo and gypsum or other similar 
ixture. In Kangra the Native manufacturers use a small quantity of 
eenish-coloured soapstone for this purpose. But the employment of such 

erials isto be deprecated, and a very fair finished surface can be given 
o the tea by rubbingit in a hot pan alone without any foreign material, 

ich only too frequently assumes the condition of an adulterant. 
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Grades of Green Grades of Green Tea—As already stated, in grading green tes 
van “broken grades” are worth very little. The grades (as with black tea) 
Young Hyson. are given Chinese names :—‘‘ Young Hyson” is the finest part of the 

tea, principally made from the youngest leaf on the shoots; “ Hys 
No. 1” corresponds with Pekoe among black teas; and ‘“‘ Hyson: No. 2 
is a coarser grade. “ Twankay ” is composed of the flat broken frogmeat 

Gunpowder. of the coarser leaves; ‘‘ Gunpowder,” which has the appearance of bal 
about the size of small peas, is formed by the smaller leaves (which are a | 
very sticky after panning, and hence adhere together and so form them- 
selves into small balls during rolling). The packing is similar to that for 
black tea. wa 

ad Speaking of green tea, the following passage from Vigne (Trav. Kashmar, 
Ladakh and Iskardo, 1842, ii., 265) will be found interesting: “ Tea, made 
or rather boiled with water, as in Europe, is called Moguli chd, or the tea 
the Moguls, as they call the Persians. But Tibeti ché, or tea as made i 
Tibet, is a very different composition, for which the following is the occa 3 
for a party of five or six people: a teacupful of the finest green tea is 
put into three pints of water, and upon this is strewed a large spoonful of 
soda, and all three are boiled together. About a pound of fresh but tory 
or ght, and a pinch of salt, are then placed at the bottom of the mi ing : 
churn, and part of the boiling contents are poured out and milled li 
chocolate ; a little cream or milk is then added to what has remained i 
the saucepan, and on this the milled tea is poured and boiled again, and 
part of it again transferred to the churn, and so on till it is all properl, 
milled. All that then remains to be done is to strain it through a cle 
cloth. Much depends upon the quality of the tea, and the eres 
making it. I have nowhere drank it so good as with Ahmed Shah. 
was always made before or after a march, and on a cold morning I fon nd zr 
it, after a little time, quite as palatable as tea made in the ordinary wa Ys 
and far more nourishing. When well made, it resembles chocolate m 
appearance, in consequence of the reddish tinge imparted to the tea by 
the presence of the soda, which prevents it also from cloying. Suis or 
the flour of roasted barley, i is frequently eaten with it.” - 

Oolong 3; Oolong Tea. —So far no oolong tea has been made in India; its 
Tea. manufacture is a speciality of Formosa, though also made in China and 

Japan. But Formosa oolongs have a recognised place on the tea mark 
principally on account of a very characteristic and much-desired flavour 
Commissioners were sent from both India and Ceylon in 1904 to ascerta inf | 
the methods by which this was produced. They reported that the flavour 

Special Variety. was principally due to the particular variety of plant grown. But that 
variety was not to be recommended on any other ground, as the yield 
was small, the plant was difficult to grow, and could only be satisfactorily — 

Method of propagated by layering. The manufacture was quite special in charac 
Manufacture. ‘and in essentials was carried out as follows :--On the leaf being bea cht 

into the factory at midday, it is put out in the sun to be warmed, f : 
spread thinly and then thicker, for twenty minutes to one hour. The le a 
so treated is taken into a house and spread on bamboo trays in a layer 
about 3 to 4 inches thick. At intervals of 15 minutes it is collected to- 
gether and shaken up with the hand. With this treatment continued fe 

Partial two hours a change occurs in the smell of the leaf, and a tinge of brown 
Fermentation. takes place on the softer leaf and on the edges of the others. When th 

discoloration has spread over the softer leaves in spots, the tea is re 
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g. This operation is carried out by keeping the leaf constantly Panning. 
yon the move in a pan about 2 feet in diameter, retained at 

srature of 360° to 400° F. and for about 10 minutes. Rolling 
ows, and finally firing in the small charcoal stoves used universally 

in China and Japan. For further particulars the 
of the Indian Commissioner, Mr. J. Hutchinson (Cult. and Manuf. 

1 Oolong Tea, Calcutta, 1904) should be consulted. 
Tea.—Hitherto little attempt has been made to manu- Brick Tea. 

Brick Tea in India, though it is the staple of the Central Asian 
e » In view of the possibility that this trade may be opened up in 
ont a careful investigation was made in 1905 of the methods 

g yed in Western China by a special commissioner sent by the Indian 
ssociation to the districts in which it is produced. He describes in Manufacture of. 

how it can be made either from the young shoots (as with 
ea), which gives the highest quality of brick, or from coarse leaf 

| many stalks and twigs. In some cases, indeed, stalk and twig 
ominate in the material used. 

s manufacture involves (1) Panning, in pans as described under Panning. 
i bes: kept at such a temperature that the leaf emits a sharp crackling 
nd, due to the bursting of the cells as it is rubbed over the surface. 

tion takes from 6 to 10 minutes. (2) Rolling.—This process Rolling. 
carried out by hand in the usual manner, only light rolling, however, 
e done. (3) Fermenting.—Here the peculiar part of the manu- Long 

¢ comes in, for the leaf spread in heaps 3 to 4 inches deep is allowed **™™*4™ 
ferment for 3 to 4 days, the temperature rising in the meantime to 
D* to 112° F. The resultant product is then dried in the sun. After Manufacture. 
ep tation it has to be formed into bricks, and for this purpose it is first 
eamed over a boiler (5 lb. at a time) for 2 to 3 minutes, and will then 
ve a temperature of 150° to 170° F. If few stalks are mixed with the 
# it will be found that a fairly firm brick may be turned out without 
- addition ; if not, a mixture of boiled glutinous rice-flour is necessary 

ve sufficient adhesiveness. The whole is then put into a wooden 
mi d of suitable size and shape and pounded down lightly with a wooden 

mer weighing 17 lb. Several bricks are, usually, put in the same 
frame, separated by a layer of bamboo matting. The whole frame when 

le ed 1 is put aside for several days to set and dry; after which the 
icks are taken out, trimmed, wrapped in paper, and put back into the 
seagain. The bricks usually made are 10} inches in length by 4 inches 
ck. (Cf. Horace Della Penna in Markham, Journ. of T. Manning to 

uhasa, 1879, 119, 317.] The manufacture of brick tea differs in quality 
d material rather than in principle from the compressed tablets of 

tea-dust to which reference has already been made. 
oth ). Letpet or Leppett Tea and Lao Mieng Tea. —The manufacture Letpet Tea. 

b this kind of tea is peculiar to Burma, the Shan States and 
some of the hills lying between Assam and Burma. A fairly complete 
yee yunt of the whole subject of its production will be found in the Kew 

(1896, 10) and in The Agricultural Ledger (1896, No. 27, 
56). There seem to be two ways of preparing it, as follows -—The 

s are first thrown into boiling water and allowed to remain for a 
t time or until they become soft, then are taken out and rolled by 

and on mats and allowed to cool. The process which follows consists in 
ie? amming the leaves down tight into the internode of a bamboo (the 
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“‘ Wabo ’’), a wooden ramrod being used for the purpose. A stopper is 
then made of jack or guava leaves, and the bamboos thus charged are 
then kept in the shade for a couple of days with the stoppered: end) 
downwards to allow of any water there may be within to drain off. The 
bamboos are not filled up quite to the top with letpet, and:in the space thus 
left ashes mixed with a little water are now filled in. The object of th 
ashes is to prevent insects getting to the tea. The bamboos are noy 
buried underground till the letpet has matured and is required for sale. 
If not buried the letpet becomes black and spoilt; to be good it shoul 
be of a yellowish colour. It is carried to market for sale in bambo 
baskets, of open wicker-work (kym) lined with leaves. The tea is take 
out of the bamboos, filled into the baskets, and pressed down tight SO as 
to prevent air injuring it. i 

The above is the method in vogue west of the Irrawaddy. Hast o 
that river the method seems to consist in steaming the leaf and ther 
rolling by hand. After this the leaves are allowed to cool and are thet 
deposited in a pit, lined with planks or bamboo matting, and covere 
over and pressed down by heavy weights. The pit is not opened till : 
purchaser turns up to buy the whole pitful, but when opened the: levpe 
tea is removed in bamboo crates, fog aa 

[It may be useful to amplify Dr. Mann’s account of this t 
(above) by a few quotations and observations :—The earliest mentio 
of it (apparently) is in Hamilton’s New Account of the East Indies” 
(1688-1722, pub. 1727, ii., 62), where he says, ‘They never leavs 
mediating till there be a reconciliation, and, in Token of Friendship, 
according to an ancient Custom there, they eat Champock from one 
another’s Hand, and this seals the Friendship. This Champock is Tea of — 
a very unsavoury Taste ; it grows, as other Tea does, on Bushes, and is in 
use on such occasions all over Pegu.” Crawfurd, Ferrars, Nisbet, ete 
all speak of its use at ceremonials. dl a 

The account given by Mr. C. E. W. Stringer (Kew Bull., 1892, 221) 
of the manufacture of Mieng or Lao Tea in Bangkok does not differ i 
any material sense from the practice in Burma. These may therefore be 
described as Siloed teas, and their chief peculiarity may be said to be thai 
they are eaten as a pickled vegetable and only rarely used as a beverage 
Crawfurd says the leaves are elliptic, oblong, and serrated like the Chir esi 
plant; and the Burmese, not following the practice of other nations 
designate the latter by the native name of their own plant, Lap’het. Ther 
islittle doubt, therefore, but that it is a genuine Thea, and most probabh 
a native of the country. Crawfurd speaks of Wallich as his friend, ant 
yet at the very time indicated the latter disbelieved in tea being indigenou 
in Assam. Crawfurd (Journ. to Ava, 1834, i., 199, 236; i1., 147, 214) says 
‘‘ The Burmese eat the leaf prepared with oil and garlic, and never us 
the infusion as they do that of Chinese tea, which they call Lap’het-re, or 
tea water.” Ferrars (Burma, 1900, 65, 70, 72) speaks of pickled tea as 
made by the hill tribes to the north. Nisbet (Burma Under Brit. Ru 
and Before, i., 175, 446; ii., 191) observes, “ In Upper Burma and the Shan — 
States a good deal of this tea is consumed as a drink, for which purpose — 
it is sold in a dry state. It is prepared. by boiling it in an earthen kettle, 
and is drunk with salt. The greater bulk, however, is sold by the Mandalay — 
brokers to merchants in Lower Burma, where it is largely consumed it 

the solid. The leaves are soaked in oil, a little garlic and dried fish, ete., 
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nd the concoction thus formed is eaten and considered a great 
_ Besides being regarded as a dainty, however, the ‘ Leppett’, is 

_. iene! food among Burmans. At the important junctures of a 
s life, such as birth, initiation into the church, marriage and death, 
lt’ plays an important part, and no ceremony is complete without 
sumpti Si of that article. The tea remains in the same basket from 
itis bought at the gardens until it is sold by the merchant to the 

consumer. Large numbers of baskets are to be seen at every wharf 
ne Irrawaddy banks and in the bazaars throughout the country.” 

iseem probable, however, that in Burma the word lapet denotes tant ot 
drupifera, and that that species may possibly have been ™4r!y Times. 

jloyed in the manufacture of letpet tea before the adoption of C. Thea 
he preferable lant. Further, there appears little doubt that tea was 

d as a medicine, then as a vegetable, and finally as a beverage. It 
he discovery of this final property that: gave the greatest impetus to the 

Itivation of C. Thea in China and Japan, and possibly also in Burma 
¢ anterior to any records of the introduction and cultivation of 
lant in India. Symes (Hmb. to Ava, 1795, ii., 255) mentions 

pac or pickled tea, and Mason (Burma and Its People, 1860, 505) has 
similar reference. | 
6, Jyree Tea.—Some few years ago a tea was much talked of in 

@ public press as having special merits. This was found to consist of 
y tea mixed with a certain percentage of the leaves of Albizzia 

x (see p- 45). 
ISTRY OF TEA.—Within the scope of this work it is neither Chemistry 

ssible nor desirable to give a detailed account of all the substances of Tea. 
h have up to the present time been found to occur in the tea-leaf. 

commie materials combine to make the liquor produced by infusing 
nufactured tea. But it may be observed that both the habaniedel 

1 the hygienic value of tea~as a beverage depend on three or four 
ubstances. The first of these is the so-called EssenriaL Orn, the nssential oil 
supposed cause of the flavour. It is impossible to deal with this sub- ** 74%" 

Saxe ‘ briefly its character is all but unknown, its quantity re- 
€ kably small even in the most flavoury teas, for though Mulder (Poggend, 

, xliii., 133) obtained 0°6 to 1 per cent., no one since his time has 
r cable to isolate anything like that amount. ‘In fact it has been denied 

hat he was dealing with the oil which was subsequently extracted by Van 
omburgh (1895) by the distillation of freshly fermented leaves, the yield 

z only 0°006 per cent. It is a product of fermentation. The essential 
has, generally speaking, almost entirely eluded investigation. Its 
mnection with flavour is well known, but the oil itself remains 

a onesie [Cf. Gildemeister and Hoffmann, Volatile Ozls, 
900, 501-2.) 

| = Bie second of the important constituents of tea is the CAFFEINE or 
ace to which almost the whole of the stimulating power of the tea 

sto be due. From a medical point of view it is the most important 
u : from a commercial standpoint it appears to have little value. 

The higher-priced grades of tea certainly contain more caffeine than the 
, but this is simply because the younger leaves (which have a higher 

entage) form the bulk of the finer grades. Given two Broken Orange 
» however, the relative quantities of caffeine they contain will bear 

le.or no relation to their prices. 
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The total quantity of caffeine present in tea varies from 3 to 5 per cer af 
and this quantity undergoes no change during the processes of manufactur 
On the other hand, the ease with which it is extracted is by no means | 
great in the fresh leaf as in the finished black tea. Nanninga se é 
deelingen wit ’slands Plantentwin, 1901, xlvi., 3) gives figures, for 
stance, where the quantity extracted by the same method increas 
from 2°51 to 3°77 per cent. in passing from fresh leaf to fermented a: 
finished black tea. sy 

In this connection it might be pointed out that tea refuse is practical 
the only commercial source of caffeine. From this it is, however) or 
duced at the rate of 30,000 lb. yearly, or thereabouts, the man 
being carried on in England, Germany, France, and America. Recen t 
successful attempts have been made to extract the caffeime on a co 
mercial scale, from the tea on the spot in India, and it is probable # 
this manufacture, as an attachment to tea estates, may take a consider 
development in the tea districts of the country. 

The third constituent of great importance in the tea-leaf and « 
the tea is the tannin. A great deal has been written of the evil effec 
the tannin in tea, most of which is, however, not based on exact e 
ment, but rather on general impressions. Whatever be its physolgi 
action it is certain that it is the constituent which gives tea its punge 
and, in its form oxidised during fermentation, it also imparts the col our 
to infusions of tea. In short, from a commercial point of view 
value of Indian tea, in so far as it is determined by pungency a1 
colour of liquor, varies with the quantity of tannin easily extractab 
by water. 

The quantity of tannin is, however, very variable, and during manw 
ture alters to a very great extent. If we take the quantity extracted b 
water in ten minutes at 212° F. from finely divided tea as the standar 

. ; 

the following represents the reduction which normally takes place ( is 
determined by hide powder) during the manufacture. All the figm 
are calculated on the dried material. . at 

(1) (2) (3) 
Tannin in leaf as rolled .. 2 16D os. 1 16901140 
Tannin in finished black tea .. 12°94 .. 12°53 

tannin produced during the fermentation process, and in practice z 
always becomes a question of skilful management to know how far “‘ 
sacrifice pungency to colour’; in other words, how much of the tannin 
to be allowed to oxidise during manufacture. ig 

16-98 
1378 

The colour of the liquor given by fermented tea is due to the oxidised 

In a normal fermentation conducted below about 82° F., the oxidation 

produced by the enzyme already mentioned, is a perfectly definite an 
complete operation. All the tannin pressed out of the cells and broug 
in contact with the air is oxidised in from four to six hours according 
the temperature. The relative colour and pungency of the final prod inet 
depend, if a complete fermentation is allowed, on the amount of rollin 
and hence of juice expressed. If the process is conducted much ab 
82° F., other oxidations take place, independent of enzyme action, ( 
these give the tea a “stewed ” taste, while rapidly lowering the tannin — 
percentage without increasing the colour of the infusion. The explanat tion 
is probably that the fermentation of the tannin by means of the tea oxidase 
(enzyme) only carries the oxidation one stage forward, and though th 

9.238 
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ducts are not as soluble as the original tannin, they are still fairly 
ble, and have a brown colour. At higher temperatures still more 
y brown oxidation products are formed, much less soluble in water. 

is disastrous to the tea, and hence no fermentation should be 
nducted at a temperature above 80° to 82° F ., if this is possible, (Cf. 
in) éhvnent of Tea, in Ind. Tea Assoc., 1906, No. 19, pt. i. ; 1907, 

lL, pt. lu. 

Banta present in the original leaf has been carefully examined 
sribed by Nanninga (/.c. 7). He found it to be a crystalline powder, 

ydroscopic that an instant’s exposure to the air turned it into a yel- 
sh-brown syrupy mass. It is not soluble in chloroform, benzine or 
roleum ether, and very little in anhydrous ether. On the other hand 
s very soluble in alcohol, acetone, or acetic ether. It has a very as- 

}, but not bitter taste. It is precipitated by copper sulphate and 
ad ate. Ferric chloride gives a deep blue precipitate. It is optically 

T other substances present in tea-leaf are of minor importance. A 
race of gallic acid can always be found, as well as quercitrin. An acid, 
0 which the name of Boheic Acid was given, has been described by Roch- 

t (Ann. Chem. Pharm., 63, 202), but its existence as a definite chemical 
abst nee is very doubtful. Other constituents it seems unnecessary to 

sribe. [Harold H. Mann.] 
RADE IN INDIAN TEA.—The prosperity of the Indian Tea Trade 

nay be mentioned as one of the many striking results of the British 
a ninistration in India. The East India Company enjoyed for 

years a monopoly in the Chinese exports of tea, and they were 
thre, and perhaps naturally, not over-anxious at first to establish 

» tee industry in India. In the year 1721 the imports of tea from 
China into Great Britain became one million pounds, and during the 
century from 1710 to 1810 the aggregate sales of the Company were 

_ 751 million pounds, valued at close on 130 million pounds sterling. It 
nay be useful to recapitulate some of the historic facts already mentioned. 

1 1788 Sir Joseph Banks suggested the desirability of cultivating tea in 
India. Little was accomplished, however, until Lord William Bentinck 
ecame Viceroy in 1834. But the success shortly after attained was such 

_ that in 1840 the Government were able to withdraw from tea-planting, and 
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Government 
drew. by 1865 had handed over all their experimental plantations to private = 

aterprise. The first public sales of Indian- ‘grown tea took place in 
Calcutta during 1841, when 4,613 lb. were sold. A sample of Indian- 
made tea had, however, been sent to England a few years earlier 
wn _- By way of contrast with these beginnings it may be added 

t sales of Indian tea in 1904 stood at 200 million pounds, valued 
26,000,000 (see p. 218). 
Area and Localities of Production—Capital and Labour, etc.— 
area under tea at the end of 1903 extended over 524,827 acres, 

y two-thirds (64:4 per cent.) being in Assam (viz. 338,278 acres, or 
4,702 in Assam proper, and 133,576 in Cachar and Sylhet). In Bengal 

area was 135,956 acres (25-9 per cent.).. Thus these two provinces 
ssam and Bengal) have nine-tenths of the Indian tea area, the 
maining tenth being in the United Provinces, Panj4b, Madras and 
Travancore, a total of 49,073 acres, of which one-half is in the Native 
te of Travancore. In addition to all these there is a small area of 1,520 
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acres in Burma. In the latest report of the Commercial Intelliger 
Department on the Production of Tea in India, the area for 1906 is stated 
to be 531,808 acres, distributed thus :—423,828 in Eastern Bengal and 
Assam ; 51,219 in Bengal ; 7,997 in the United Provinces ; 9,425 in the 
Panjab, and 39,339 in South India (Madras and Travancore). Hence the — 
partition of Bengal may be spoken of as having reduced the area in th | 
province and increased that of the new provinces of Hastern Bengal ) 
Assam. It may also be said that the record years in the normal or con- 
tinuous expansion of the tea area were 1897 and 1898, but recently-the| , 
prices that have prevailed have suggested the desirability of curtailing 
rather than increasing the area, and accordingly in 1903 a decrease. of 30, 
acres was recorded. The policy presently pursued may be described 
the abandonment either permanently or temporarily of a percentage o 
indifferent tea, also the reduction of the quantity taken annually from t 
plant. Both factors have combined to improve the stock and raise t 
quality of the tea, and have thus proved beneficial. The veduatioall Si 
area mentioned is therefore the balance between fallowed tea and ne} 
extensions, showing a small net decrease. a | 

Yield.—But a significant feature of Indian tea-planting is the fact 

that production has increased in a higher ratio than the expansion 0 
the area of cultivation. Since 1885 the area has increased by 85. Der 
cent. and the production by 192 per cent. This doubtless denotes 1 
provement in cultivation and manufacture. But the published estimat 
of production are usually considerably below the actuals, hence the trade 
returns. show higher totals than the estimates of supply. . Obviously 
there are many explanations, such as the fluctuations in seasons which 
render averages fallacious and the returns of private concerns not being 
as a rule furnished. On the average of the last five years the yield pi per 
acre (dividing total yield by area) was in the four chief tea localitagy eB): 
Brahmaputra valley, 401 lb.; Surma valley, 503 lb.; Duras, 476. 
and Darjeeling, 267 lb. to the acre. But according to the report of the 
Commercial Intelligence Department for 1906, the total production 
this year was 240,411,266 lb., assorted éhus :—Assam, 162,468,032 

Eastern Bengal, 44, 602, 885 ; Bengal, 15,531,692 ; Northern India (Ties t 
Provinces and Panjab), 3, 527, 863 ; and Southern ‘India (Madras « 
Travancore), 14,280,792 Ib. ie 

Capital. —The total registered capital invested in the industry cor P 
to 22 crores of rupees (£14§ millions), thus :—companies registered in India 
Rs. 3,41,82,985, and companies registered in London, Rs. 18,39 30,13 . 

Divided by the area this capital comes to Rs. 412 (£27) per acre. But 
there is a further unknown figure representing the capital of priv 
owners (above alluded to), who, as a rule, refuse to furnish any informat 
of their business, so that the total capital has been estimated ; 
£20,000,000 (see p. 218). 

Persons Employed.—In 1906 the number of persons employed in the 
dustry was returned at 491,457 permanently and 81,642 temporarily, o 
a little more than half a million, and this expressed to the area of oultivall 
comes to about 1:08 persons to the acre. ‘These figures do not, of cou 
include those engaged in the carrying agencies nor those concert ai 
cultivating locally the food, etc., of the special immigrant tea popula a 

Foreign Trade.—The economies due to the establishment of ‘J 

in 
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nual labour could accomplish, cheapened production, and with this 
se a rapidly increasing demand, The thesdat from adulteration and 
purity, gnoidental to all Asiatic hand labour, also tended to enhance the 
wreciation of the Indian tea in European markets, and with that success 

me the downfall of the Chinese trade. In 1859 China supplied England 
h 76 million pounds of tea, and in 1880-1 with 175 million pounds. In 
4 India commenced to export in sufficient quantity to justify the traffic 
ig recorded separately. In that year the United Kingdom obtained 
),000 Ib. of tea from India. A decade later the coffee industry of 

ylon began to show signs of the ruin that finally overtook it. Profiting 
lhe experience and knowledge gained in India, Ceylon planters aban- 
¢ coffee 2 and took to tea, and to-day Ceylon is India’s chief competitor 
je tea markets of the world. In 1875-6 the exports from Ceylon were 
Ib. valued at £180, while the Indian of that year were 24,361,599 Ib. 
ued at £1,444,278. In 1885-6 the Ceylon exports became 7,851,562 

‘Iss 5-6 the Ceylon exports were 110,095,000 Ib. valued at £3,075,000, 
id the Indian 142,080,000 lb. valued at £4,682,000. Five years later 
900) the corresponding figures were: Ceylon exports, 149,265,000 lb. 
ued at £3,582,000, and Indian, 176,387,000 lb. valued at £6,118,000. 
‘way of comparison it may be added that the total exports from China 
1900 were 184,533,000 Ib. valued at £3,949,000, and Japan, 61,028,000 

». valued at £1,406,000; the world’s increasing demands were thus met 
y India and Ceylon mainly. This may be still further exemplified by later 
gures drawn from the report issued by the Commercial Intelligence De- 
tment of the Government of India for 1906. The total exports by sea 

| and land routes for that year came to 236,731,623 Ib. from India and 
70,527,146 lb. from Ceylon, while from China came 108,864,534 lb. black 
ad green tea, with 79,506,133 Ib. brick, tablet and dust. 
Prices Realised.—During the later years of the period indicated 

yy these returns the price paid for Indian tea fell from 13°33d. to 8°32d. 
er Ib. in 1900; for Ceylon from 11-63d. to 5°40d. per lb. ; for China from 
26d. to 514d. per lb.; and for Japan from 7°17d. to 5°53d. per lb. Thus, 
hile India has maintained her position as the leading producing country, 
he has also preserved, in a remarkable degree, her supremacy in quality 
ind price. Indian teas fetch the highest average price in the world. 
xpressed to head of population (census of 1900), the consumption of tea 

"is interesting, and throws a flood of light on the influences that have led to 
the world’s increased consumption of tea. The list is headed by Western 
lustralia, 10-07 lb. per head of population; South Australia, 8°87 lb. ; 
Jnited Kingdom, 8°44 Ib.; New South Wales, 8:01 Ib.; Victoria, 7-38 
b.; Queensland, 7:09 lb.; New Zealand, 6°78 lb.; Tasmania, 6°62 lb. ; 
Canada, 4°29 lb.; Holland, 1°48 lb.; United States, 1-14 lb.; Russian 
Empire, 0°93 lb.; German Empire, 0°13 lb. ; and France, 0-051lb. Thus 
nd: a and Ceylon owe their prosperous tea trades, primarily, to the de- 

mands of Great Britain and her Colonies, but the low prices that have 
__Tecently prevailed have led to great efforts being made to open out new 

pe: larkets, and these are held to have been so successful that the average 
‘price has improved. The relief afforded, moreover, by the endeavour to 
produce and sell green tea may also be said to have considerably strength- 
mned the position of the Indian planter, so that itis thought there is now 
no longer any fear of supply outrunning demand. 
: 241 16 
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Exports from India (Black and Green Teas).—It may now be 

The following figures show the trade every fifth year since 1876-7 :— S. 

Tb. J) aa Year. Rs. 

1876-7 .. ft ue 2,60,74;251 27,784,124 
1880-1 .. ei a 54 3,05,42,400 46,413,510 
1886-7 ot > fei oy 4,72,79,917 78,702,857 
1890-1" .. ¥ as Se 5,21,92,335 107,014,993 
1896-7 .. os we 8,12,45,480 148,908,461 
1900-1 : 9,55,09,301 190,305,490 
1906-7 9,85,77,642 233,653,637 

An analysis of the traffic for the years 1902-7 may be framed to sho 
the chief provinces of India from which exported and the more importan’ 
countries to which exported, the figures given denoting the respective sha res 
taken, while the unaccounted for balances, on the total transactions, manifes 
all other provinces or countries not mentioned. The last three figures have b een 
purposely omitted from each return :-— a 

Exports. 1902-3. | 1903-4. | 1904-5. | 1905-6. 

ib. | 181,423 | 207,159 | 211,887 | 214,298 
Grand Total --{ | Rs. | 7,36,16 | 8,55,79 | 8.46.54 | 8,84,76 

Ib. | 170,943 | 195,107 | 197,541 | 199,737 
Share from Bengal { | R. | 676,52 | 7,88,17 7,65,39 | 8,00,91. 

ib. | 6,482 | 8,744! 11,069 | 12,679 |. 
» » Madras {|p| 4501! 51,74] 65,20] 75,28 | 

Ib. | 152,895 | 170,186 | 167,691 | 166,591 
Shareto U.K ..{ | Rs | 694,90 | 7,08,91 | 6,70,97 | 6,89,01 

lb. | 5,554 | 8,575 | 12,607 | 165,018 
» »  Canada..{ | Re | 9500] 35,49| 54,79 | 67,10 

pte lb. | 4,668] 6402] 5,892| 7,146 . 
» » Australia’ | Re | 16,36 | 93,47 | 22,15 | 26,53 

ink Ib. 379 | 5,701 611 | 1,709 
mom ina --{ | Re. 93 | 20,51 1,37 | 5,42 

fey ib. | 3,967 | 4,546] 9,331 | 9,988 
» »  Russia..{ |) Re | 15,08 | 17,49| 32,99| 42,62 
Imports into India (Black and Green Teas).—With such a recor 

of producing enterprise it is somewhat surprising that India nevertheless should 
continue to import tea from China, Java, etc., and become the emporium ¢ 
a re-export trade in these teas to Persia, Arabia, Turkey-in-Asia, Africa, Egypt 
etc. The following table records the transactions during the past five years :— 

Imports. 1902-3. | 1903-4. | 1904-5. | 1905-6. | 190 BT. 
a 

ib. | 3,848 | 3,672 | 3,734 | 3,799 | 2,688 
Grand Total.. --{ | Ro | 90,59 | 20,83 | 18,96 | 18,34 14,14 

Ib 2,111 | 2,141 | 1,229] 1,306! 1,098 
Share from China ..{ |p, | 19,71 | 13,68 8,83 8,29 8,49 

‘ Ib. 267 305 199 151 | 322 
Big ey ee -{ Rs. 2,14 215 1,28 1,15 
»  » Straits Ib. 491 542 532 491 

Settlements Rs. 1,75 1,89 1,95 1,82 

Ib. | 3,055] 2,888 | 2,822] 2,935 
Share toBombay ..{|Ro | 1799] 17,30| 15,25| 14,75 

e Ib. 503 558 558 518 
oh <99/ SO -{ Rs. 1,82 1,96 2,07 1,95 

Ib. 1,606 889 926 781 
Rer-ExPorts ToTALS { Ra, 1 0, 49 6, 46 6, 32 5,20 
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n from these foreign supplies the exports (re-exports) shown above 
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» made, and it is distinctly interesting to have to add that recent special Trafic 
eavours (already alluded to) have been directed toward securing for Indian 
duction a larger share in the Tibetan and Central Asiatic green-tea traffic. 
4, more interesting still, the re-exports of China tea to Persia have as rapidly 
ined ‘as the exports of Indian tea have increased. The growth of a trade 
1 Persia and Turkey-in-Asia in Indian-grown teas is one of the most satis- 
ory results of the efforts to find markets outside the British Empire. 
oasting Trade.—A study of the amount of tea carried coastwise to and 

‘provinces of India helps greatly to elucidate the particulars available 
rding local consumption. » 1903-4 the total quantity carried by these 
es came to 4,806,674 lb. valued at Rs. 23,94,580, and in 1905-6 to 4,179,040 
alued at Rs. 20,81,036. Of that amount, Bombay alone in 1903-4 took 
500 Ib., of which 3,000,000 lb. were drawn from Calcutta and thus doubtless 

isted of Assam or Be teas, and in 1905-6, 2,093,516 lb., of which 2,000,000 
same from Calcutta. To a large extent perhaps this represents the Persian 

) traffic. The only other item of importance manifested by the coastwise 
| » is concerned with the port of Chittagong. 

if and River-borne Trade.—The study of the official publications that have 
eared under this heading reveals two important features: (a) the sources 
upply upon which the great centres of the trade depend ; (b) the expanding 
al consumption. The total exports from the producing centres were in 
}-4 as follows :—From Assam, 150,841,296 lb. ; from Bengal, 46,936,472 lb. ; 
n Madras, 5,084,328 lb. ; from the United Provinces, 1,911,912 lb. ; and from 
Panjab, 655,918 lb. These show a total of 205,429,926 lb. as the exported 

tion of 1903-4; but later statistics for 1906-7 show a slight increase 
24,873,712 lb. It is just possible that there is in addition, however, a small 

port traffic by road, not recorded in the above figures, more especially from 
iall private gardens that run for special, often local markets. 
Calcutta tres in 1903-4 (from all these areas of production) a total 
170,735,726 lb.; Bombay (town) secured 2,205,308 lb. (from the United 

neces and Panjab, in addition to its supplies coastwise above mentioned) ; 
adras (port) towns received 4,912,292 lb. (drawn from the Nilgiri hills, 

'ynaad, Travancore, etc.); and Karachi 29,356 lb. (from the Panjaéb and 
ited Provinces). From these receipts, by the port towns mentioned, have 

» be drawn the foreign exports (already shown), the balance being one item 
ore of local consumption. So in the same way the supply procured from the 
uief towns concerned in the foreign trade (177,899,082 lb.) deducted from the 

ui recorded exports from the areas of production would leave a balance 
ich either goes into local (provincial) consumption, or is exported from other 

rt towns not dealt with above, such as Chit mg. The balance in question 
1903-4) came to 27,530,844 lb. Now that Chittagong has become the seaport 
wn of the new province of Eastern Bengal and Assam, its trade will doubtless 
separately returned. In the Administration Report of Bengal (1903-4, 82), 
is observed that the running of a direct line of steamers from that port 

the United Kingdom and the through connection with Assam, established 
y the completion of the Assam-Bengal Railway, have already caused a large 
erease in the foreign trade, the total value of which was Rs. 2,50,66,000 in 
13-4 as against Rs. 1,69,71,000 in 1902-3. Of these returns tea represented 
traffic of Rs. 75,60,000 in 1902-3, which expanded to Rs. 1,02,40,000 in 

. It is thus certain that Chittagong will in the near future play an 
rtant réle in the tea trade. But to conclude these observations on internal 

beatheaet 

ge 

* 

tion less foreign exports and foreign imports less re-exports, and these 
© sums would doubtless represent very largely local demands; but for the 

ns indicated it often happens that the exports exceed the estimated pro- 
duction by as much as a million pounds, so that we are not in a position to give 
y very satisfactory conception of India’s own consumption of tea. Recently, 
bwever, a special company has been organised to pioneer the Indian home 

®, and it is believed the results are fulfilling all expectations. 
ms-frontier Land Trade.—The trade in tea across the frontier of India 

nd routes is not very important, though worthy of consideration. The 
st surprising feature is that (including Burma) India rmporrs if anything 
me than she exports. The supply comes mainly from the Northern Shan 

ites, is carried into Burma, and is mostly pickled tea. The total traffic was 
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in 1903-4, 2,020,256 lb., valued at Rs. 9,31,943; in 1904—5, 2,314,816 lb., valued 
at Rs. 10,78,031 ; and in 1906-7, 2,120,048 ‘b., valued at Re. 8,89,068. ning 
now to the Exports: these go mainly to Afghanistan, Kashmir, Dir, Swat anc 
Bajaur. The following were the amounts exported—in 1903-4, 2,439,248 Ib., 
valued at Rs. 10,68,916 ; in 1904—5, 2,731,008 lb., valued at Rs. 12,40,253 ; nd 
in 1906-7, 2,991, 072 Ib., valued at Rs. 14,53,888. The chief item in this tra fic 
is India’s contribution to the Tibet and Central Asiatic demand for green tea. 

Tn conclusion, it is perhaps scarcely necessary to enter into the details 
of the strenuous efforts that have been made and are being made by t 
Tea Association and tea merchants of India and England to extend the 
area of demand for all grades of Indian tea. The enlightened action mn 
which has resulted in securing the services of expert scientific officers — 
to investigate the disabilities of the industry and to improve the methods 
of production and manufacture deserve the highest commendation sf 
The initial stage in this reform was accomplished by the Governmen 
of India in 1895, namely the deputation of the Reporter on Economie : 
Products to the tea districts with instructions to institute inquiries into 
and to publish a report on the “ Pests and Blights of the Tea Plait.” 
In consequence the first scientific officer—Dr. Harold H. Mann—was- 
appointed by the Association. The subsequent history is one of progres 
Mann’s investigations cover every possible aspect of inquiry, and ne 
results of his labours may be described as both highly interesting scie 
tifically and of the greatest practical importance to the industry. ' 

CAMPHOR: Pharmacog. Ind., iti., 200.. 
The vernacular names in India, like the majority of the rer 

names, are very similar, viz. Camphor (Engl.), camphre (Fr.), kam f 
(Germ.), canfora (Ital.), kdrpira (Sansk.), kdfir (Arab.), and kdpur r | 
(Hind.), etc., etc. It has been suggested that they may have been derived 
from the Javanese képur, which seems to denote both lime and camphor. 
The Sanskrit medical writers were familiar with the two qualities pakva 
and apakva. The former would mean prepared by the aid of heat, and 
might thus be viewed as the Camphor of Cinnamomum Camphora, 
while the latter would be native or natural camphor, and be accepted as_ 
denoting the camphor of Dryobalanops Camphora. The last-men-— 
tioned was historically first known. But neither of the plants named 
are indigenous to India, nor even cultivated plentifully to-day, and there- 
fore the pakva and apakva kérpira could only have been known to the 
people of India subsequent tq the establishment of the Chinese and Ara 
commerce. But the history of the names for the clove (and there are 
many other examples) show that it is not necessarily the case that oan 
mercial names, at present in use, originated from the indigenous names 
of the plants in question, so that the Sanskrit kdrpira might easily enoug 
have given the Javan kapir. f 

History.—The bhimsini Camphor trees of the Ain-i-Akbari (Blochmann, transl., — 
78-9) were doubtless Cinnamomum zeylanicum, the wood of which might — 
have been called camphor-wood from its smelling something like compe we 
might easily have been viewed by Abul Faz] as an Indian discovery of the q 
that yielded camphor. One of the earliest notices of camphor is that of the 
Arab merchant Sindbad (who lives to us in The Thousand and One Nights as 
hero of fiction rather than of actual adventure and exploration), whom Baron 
Walckener thought had lived about the time of Solaiman, a Muhammad 
merchant of the beginning of the ninth century. Sindbad describes the me dc 
of extracting the camphor by making incisions in the trees that produce : 
This was during his Secale voyage when he visited the peninsula of Riha, 
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CINNAMOMUM AND DRYOBALANOPS 

oubtless the Malay Peninsula. Adams (Comment., Paulus Agineta, iii., 427-9) 
eviews the early information regarding camphor, and says that Serapion is the 

# authority who gives a full account of it. Isaac Ebn Amram, one of the 
rs quoted by Serapion, furnishes a brief account of the method of refining,’ 

yhich is practically that pursued at the present time. Lastly, Adams adds 
at Symeon Seth is the only one of the Greek authors who treats of camphor 
aphui {For further information see Cinnamomum zeylanicum, pp. 313-6.] 
reia Orta discussed in the 16th century the two chief forms of Camphor. 

© are :— 
Ch pmum Camphora, Nees and Eberm.; Fl. Br. Ind., v., 134; Grasmann, 

2. der Deutsch. Gesellsch., etc., Tokio, 1895, vi., 277-328; Ind. For., xix., 
|; xxiii, 469; Gamble, Man. Ind. Timbs., 564; Brandis, Ind. Trees, 534; 
\URACE. The Japan Camphor Tree. A moderate-sized evergreen tree, 

ve of China, Japan, Cochin-China and Formosa, much planted in India, 
ere it grows admirably in suitable places. There are fine trees in the Botanic 
wdens of Calcutta and Saharanpur; it grows very well in Dehra Dun, and 
‘ives in the Nilgiris, even up to altitudes of 7,000 feet. 

is is by far the most important of the natural sources of rset and 
tically constitutes a monopoly of the Japanese Government since the cession 
them of Formosa, whence the largest quantity and best quality of camphor 

derived. The production in 1900 is said to have been 134 tons in Japan, 
ons in China, and 2,680 tons in Formosa. But it is affirmed that Japan has 
ed an agreement with China whereby she exercises a preponderating 

fluence over the export of camphor from Chinchew (Fukien) on the Chinese 
ainland, which formerly sh the Indian and European trade with the 
rovinee of Tost in Sikok (Japan) and the Eastern or aboriginal districts of 

Formosa. [C/. Pickering, Pioneer. Formosa, 1898, 202, 220.] 
_ For a description of various processes of refinement the reader may consult 
he article given in the Dictionary. Herren Tschirch and Shirasawa published 

} careful account of the formation of this camphor, and Bamber (Lecture 
lay 14, 1906, delivered before the Ceylon Agricultural Society) gives particulars 
the still that should be used. [C/. Archiv. der Pharmacie, Berlin, 1902, 

Yo. 46; Kew. Bull, 1899, 57-68 ; 1907, 88-90.] 
_ Dryobalanops aromatica, Gaertn., f.; D. Camphora, OColebr., As. Res., 1816, 

sii., 535-41 and pl.; Gamble, Man. Ind. Timbs., 69; DrpTEROCARPE2. Bornean 
und Sumatran Camphor. A lofty tree, native of the north-west coast of Dutch 
umatra, North Borneo and Labuan. 

In the stem are formed coarse crystals which constitute the Barus CAMPHOR 
lied in Indian trade returns bhimsaini or baras. The crystals are often found 
concrete masses in the heart of the tree, or in the knots and swellings where 

ne branches issue, but camphor is also found beneath the bark. To obtain 
16 product, which is valued by some of the Chinese at from 40 to 80 and even 
00 times the price of ordinary camphor, the tree is destroyed and cut into 

small splinters. An average tree is said to yield about 11 lb., but the old trees 
re the most remunerative, and only about 10 per cent. of those destroyed 

lly repay the labour. This camphor is used by the Malays for embalming 
ind for ritualistic purposes, and is well paid for. Probably the camphor first 
nown to the world was obtained from this tree, and not from Cinnamomum 

_Camphora. [Cf. Fliickiger and Hanbury, Pharmacog., 458; Gildemeister and 
Hoffmann, Volatile Oils, 370-7, 502.] 
_ Other Camphors are obtained from several plants, as for example thyme, 

atchouli, tobacco, etc., etc., but the production from these sources would 
ppear not to be a paying industry. The widespread reputation of Blumea 

mifera as a source of Naat CampnHor is pectin delusive, so far at least 
India and Burma are concerned, though the leaves would appear still to be 

mployed for the distillation of a powerful camphor in Upper Tonkin. [C/. 
Kew Bull., 1895, 275-7 ; 1896, 73; Bhaduri, Rept. Labor. Ind. Mus. (Indust. Sec.), 
1902-3, 29; Bull. Econ. L’Indo-Chine, 1903, vi., n.s., 512.] 

_ Production.—The camphor monopoly established by Japan had the 
efiect of raising the price of the natural product, and this led to the 
airly successful synthetical fabrication of the commodity in America. 

Tt would be beyond the scope and purpose of this work to do more than 
indicate the directions and possibilities of the camphor industry, and it 

suffice therefore to state that it can be and is being produced 
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-of competing with Japan in the supply of natural camphor. Willis and 

THE CAMPHOR TREES 

chemically. But the rise in the price of camphor has had another effect, 
namely of turning the attention of planters in other lands to the possibility 

Bamber in an able article have dealt with every aspect of cultivation 
and manufacture (Circ. Roy. Bot. Gard. Ceylon, 1901, No. 24). In The 
Agricultural Ledger (1896, No. 5) Hooper detailed certain experiments 
which went to show that a fairly large supply of camphor might 
be obtained from an oil distilled from the leaves of Cinnamomum 
Camphora. Tt had been supposed that camphor was only obtainable — 
from the timber and roots of trees 50 to 100 years old, and obviously 
only Governments could undertake to plant such on a large scale and 
wait so long for remuneration ; but as a consequence of experiments 
made in India, Algeria, United States and some German colonies, it was 
thought that Cinnamomum Camphora might be planted as a catch 
crop by tea, coffee and indigo planters. The results, however, do not 
appear to have justified the hopes that were once formed. It would be — 
beyond the scope of this work to deal with the European uses of 
camphor, but it may be mentioned that one of the most interesting is — 
its employment in the manufacture of celluloid. [Cf. Heuzé, Les Pl. 
Indust., 1895, iv., 269-72; Kew Bull., 1895, 305; Trop. Agri., April 1, 
1904, 659; Komppa, Pharm. Journ., \xxii., 77; Gallenberg (reviewed) in — 
Capital, June 4, 1903; Collins, Scient. American, lxxxix., 368; Madras 
Weekly Mail, May 9, 1903; March 20, 1905 ; Hauxwell, Rept. For. Admin 
N. Cire. Burma, 1904-5, 52; Copleston, Notes on Cult. Camphor, in Agri. 
Journ. Ind., 1907, ii., pt. i., 92-4.] | - 

Commerce and Trade.—India possesses a fairly large industry in the — 
refining of camphor, chiefly at Bombay, Delhi, etc. The refiner sells the 
article at nearly the same price as he purchased it for, the profit being made _ 
on its mechanical absorption and retention of a large amount of water. It — 
appears, however, that an increasingly large proportion of Japanese camphor 
is sublimed before being exported to India. The imports of Barus camphor 
are now of little or no consequence, having decreased from 528 Ib. it 
1899-1900 to 106 Ib. in 1903-4, and in value from Rs. 32,898 to Rs. 3,170, 
and in 1906-7 were nil. The total amount of other camphors imported 
was 1,071,714 Ib., valued at Rs. 9,96,336, in 1899-1900; 1,091,002 Ib. 
at Rs. 12,97,482 in 1903-4; 1,169,238 lb. at Rs. 16,17,043 in 1904-5 ;— 
703,716 Ib. at Rs. 13,37,938 in 1905-6 ; and 849,261 Ib. at Rs. 22,99,783 
in 1906-7. In the first-mentioned year Japan contributed only 135,010 Ib., 
valued at Rs. 1,82,680 ; whilst in 1903-4 the amount was 671,220 lb. at 
Rs. 8,42,391 ; and in 1904-5, 856,130 Ib. at Rs. 12,51,846 ; though it fell _ 
off in 1906-7 to 426,007 Ib. at Rs. 14,11,926. Doubtless a large propor- 
tion of this must be the Formosan camphor, which was previously exported _ 
to India wd Hongkong. The increase in the Japanese trade corresponds 
with a rapid decrease in the quantities obtained from the United Kingdom 
(English refined camphor), Hongkong and the Straits Settlements, the _ 
totals for these three having been in 1899-1900 : United Kingdom, 84,460 lb. 
valued at Rs. 77,658 ; Hongkong, 440,458 lb. at Rs. 3,80,598 ; Straits Settle- 
ments, 411,696 lb. at Rs. 3,55,261. In 1906-7 the quantities and values 
were respectively : United Kingdom, 22,311 lb. at Rs. 76,778 ; Hongkong, — 
277,360 lb. at Rs. 5,43,304 ; Straits Settlements, 74,803 lb. at Rs. 1,61,295. 
The increased proportionate value of Japanese camphor compared to Huro-_ 
pean camphor may show that more of it is imported in a refined state. T. 
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sorts manifest an increase from 38,517 lb. at Rs. 38,375 in 1899-1900 
91,023 Ib. at Rs. 2,14,369 in 1905-6. In 1906-7 they fell, however, to 
76 Ib. at Rs. 1,01, 132. Bombay and Bengal are the chief ports of 

eparture, and Natal is ordinarily the best customer, though since 1904 
he United Kingdom has stood first. 

" feof Gamphor. —There are two very distinct substances known by this 
- One is the oleo-resin of Borneo, obtained by distillation of the wood 

the trunks of Dryobatanops Camphora, which, being unable to 
of the fluid, sometimes burst open or have their tissue broken 

» internal chambers. According to Gildemeister and Hoffmann (Volatile 
}) this oil is not obtainable on the market. ‘The other so-called camphor- 

Eitences and Japan is a brown liquid holding in solution much common 
hor, which is precipitated when the temperature of the liquid falls. The 
pil is made by distilling chips of camphor-wood in water. After removal 
eamphor which crystallises out on cooling, it represents a transparent 
sallow to brownish-yellow liquid oil having a penetrating odour. In 

sa it was formerly thrown away as worthless, but the Japanese used 
ill use it to a considerable extent in connection with lacquer and varnish- 
besides extracting a considerable residue of camphor from it. <A long 

interesting paper on the various qualities of camphor-oil together with a 
ption of the method of extracting refined camphor therefrom and of 
eturing safro! from the “red oil’ (crude oil after the removal of the 
| white oil and camphor) will be found in Schimmel & Oo.’s Semi-Annual 

eae —Nov., 1902), being taken in part from the Journal of the Pharma- 
Society of Japan (April, 1902, No. 242). It would appear that the 

ca * hor is now extracted in Japan, whereas the oil was previously exported in 
a crude state, largely to Germany. [C/. Shimoyama, Acc. in Trop. Agrist., 
Nov. 1901, xxi.] 
ae Paulus Aigineta (Adams, Comment.), iii., 427 ; Marco Polo, 1298 (ed. Yule), 

1; Varthéma, Pow 1510 (ed. Hakl. Soc. 3 248 ; Garcia de Orta, 1563, 
+» Xi. 5 Ball, Comment. in Proc. Roy. Ir. Acad., i. (ser. 3), 398; Ain-i-Akbari, 
(Blochmann, transl., 1873), i., 78-9, 385 ; Linschoten, Voy. E. "Ind. (ed. Hakl. 

os 1598, i., 112, 120; ii., 67, 117-8; Birdwood and Forster, B.I.C. First 
ter Book, 58, 289 ; Foster, E.I.C. Letters, iii., 240, ete.; iv., 5-8; vi., 73; 

Coc a Nery, 1623, ii, 343 ; Piso, Mant. Arom., in Ind. Utri. re Nat. et Med., 1658, 
165-8; Breyn, Pl. Hxot., 1678, Cent. i. 11-7, Icon, 2; Milburn, Or. Comm., 
1813, it, 307, 500; Bennett, Wanderings N.-S. Wales, 1834, i., 175; Wiesner, 

ie Rohst. des Pflanzenr., i., 544 ; Dewey, U.S. Dept. Agri. (Botany) Cire., 1897, 
No. 12; Der Tropenflanzer, ii., 87; iii., 555-6; iv., 202, 415; Journ. Linn. Soc., 
x wire Camphor Indust. for Ind., in Ind. For., 1900, xxvi., 284; Mukerji, 

dbook Ind. Agri., 1901, 435-8 ; Dipl. and "Cons. Repts. Japan, 1903-4, 
ili. 29; Journ. Soc. Chem. Indust. (many passages); Pharm. Journ. (many 

passages); Trop. Agri. (many passages).] 
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Bs CANARIUM, Linn.; Fl. Br. Ind., i, 531-6; Burseracez. 
There are about 9 species in this genus, all large trees, and several of 
the m afford useful resins. Considerable confusion exists, however, regarding 
tt sir respective products, so much so that the most satisfactory course 
on’ assort the available information geographically. 

C. bengalense, foxb., is the nerebi of Sibsagar and Sylhet of which Roxburgh 
ote, “From fissures or wounds in the bark, a large quantity of a very pure, 

, amber-coloured resin exudes, which soon becomes hard and brittle, and 
is not unlike copal, yet the Natives set no value on it.” ‘In the Calcutta bazar, 
Te only valued at from 2 to 3 rupees for 7 maunds of 80 pounds weight each.” 

_ Mos writers have repeated the above without either correcting or amplifying the 
4 ; formation, so that it is not known whether or not the resin is used economically. 

leg commune, Linn., is the Java almond and the rata-kekuna of Ceylon. A 
tree of the Malay, but cultivated occasionally in India and Ceylon. 
Tesiniferum, 8race, is the dhuna, dhua, tekreng, etc. A tree of 
the Khasia and Garo hills. It would seem highly probable that this is 

chet source of the Canariwm resin of Assam which has hitherto been mostly 
_ Supposed to be afforded by €, vengatense. Gamble says it gives a resin which 

247 

og 

-y, 

CANARIUM 
Resin 

Oil of 
Camphor. 

Safrol. 

D.E.P., 
ii, 94-6. 

Black 
Dammar. 



CANAVALIA 
ENSIFORMIS THE SWORD BEAN 
Makham-shim 

Torches. 

Varnish. 

Enamel Paint. 

Gugal Dhup. 

Gugal. 

Collecting 
Seasons. 

Price. 

D.E.P., 
ii, 97. 

Sword 
Bean. 

French-beans. 

is used for torches. A sample of Assam resin, weighing over 13 lb., received — 
by the Reporter on Economic Products as “a fairly average quality of he 
Black Dammar”’ was sent to the Imperial Institute, London, for examina’ 
and report. Dunstan replied that the results obtained “indicate that 
resin is of the dammar type although it differs to some extent from the blade 
dammar of commerce, stated to be derived from C. strictum, especially in 
possessing lower acid and saponification values.” Some varnish manufacturers — 
to whom the resin had been supplied reported that it was suitable for 1 
preparation of a hard drying varnish, such as is required for enamel pain 
though the dark colour of the resin would prejudice its sale and it was not li 
to fetch more than 18s. per cwt. one 

C. sikkimense, King, Journ. As. Soc. Beng., \xii., pt. ii, 1873) is thang 
gugal dhup, nar-ok-pa, etc. A very tall tree of Nepal and Sikkim—the i : 
valleys of the Eastern Himalaya up to altitudes of 3, F000 feet. It yields a oleae 
amber-coloured brittle resin that is burnt in incense by the Lepchas. Dymo 
(Journ. Bomb. Nat. Hist. Soc., 1891, vi., 409) speaks of an amber-coloured resin— 
the incense (gokal-dhwp)—and he was thus doubtless speaking of this plant ¢ 
not of €. bengalense as he supposed. C. sikkimense has of late years eon 
a scarce tree, due apparently to the demand for tea-box woods. The timber 
is said not to warp but to decay rapidly. 

C. strictum, foxs., Fl. Ind., iii, 188; Talbot, List. Trees, etc., 1902, 
The Black Dammar, gugul, kula-dammar, "karapu kongiliam, karang kunthrikam, 
kundrikam, manda dhup, raldhiip, thelli, etc. A tall tree of Western and Sou her 
India from the Konkan southwards. When in young foliage it is almost crimso eS 
and is in consequence very conspicuous on the Ghats, up to altitudes of 5,000 
feet. It yields the resin known as the black dammar of South India. ne 
timber is worthless, and to obtain the resin the trees are fired. Vertical cuts ¢ 
made on the bark and a mass of brushwood thereafter fired around the base 
of the trunk. In about two years’ time the dammar is said to begin to exud 
from the stem and to continue to flow for ten years afterwards, during rr 
months of April to November. This is collected in January and traded in all 
over Southern and Western India, but owing to its high price is not much © 
exported. The supply comes chiefly from Travancore and the resin fotohen 
about Rs. 3 per 18 lb. It is employed in the manufacture of a bottling vy 
or for varnish, etc., and in medicine as a substitute for Burgundy pitch in tk 
manufacture of plasters. Full particulars of the chemical properties and medi- 
cinal uses will be found in the Dictionary. The substance was examined and 
reported on by the late Mr. Broughton. [C/. King, Journ. As. Soc. Beng., pe 
lxii., 184-8, tt. 10-3; Gamble, Man. Ind. Timbs., 140-1; Cooke, Fl. Pres, 
Bomb. -» 1, 201-2 ; Brandis, Ind. Trees., 130.] 

CANAVALIA ENSIFORMIS, Dc.; Fl. Br. Ind., ii., 195; 
Wight, Ic., iii.,t. 753 ; Duthie and Fuller, Field and Garden Crops, pt. iii., pl. 
Ixxi; Cooke, Fl. Pres. Bomb., i., pt. ii., 372 ; Prain, Journ. As. Soc. Beng., 
1897, 66, 418; also Beng. Plants, 1903, i., 394; Duthie, Fl. Upper Gang. 
Plain, i., 235; Leaguminosa. The Sword Bean or “ Overlook,” sometimes 
called Patagonian Bean, shimbi, kadsambal, mekhun, makham-shim, ser 2 
suféd-sem, tuhon, abai, gavart, segapu, peh-naing-ni, etc. 

A perennial climber cultivated throughout India, from the Himalaya ti 
Ceylon and Siam, common in gardens or on the borders of fields and over the 
roofs of huts. The young and half-grown pods constitute the so-called French- 
beans ”’ of Europeans in India, but they are also eaten by the Natives, especial y ; 
in curry. Some five kinds, probably only races, are reported to be grown, of — 
which the form known as hilwa, a white narrow-podded condition, i is considered — 
the best. The mature seeds are said to be eaten fairly extensively in Mysore and 
in some parts of the Bombay Presidency. By the Muhammadans, here and the 
all over India, they are appreciated as a vegetable and eaten along with mea 
especially that of the white-seeded form. There are three wild species, v 
Cc. virosa, W. & A. (kath-shim, kala-shim), very plentiful throughout India ¢ 
by some writers regarded as the origin of the cultivated plant. It has bee 
reputed to be poisonous. C. lineata, DC., a littoral species creeping alo: ong } 
sand, and ©. obtusifolia, DC. (0. ensiformis, var. turgida), @ common or 
along the banks of tidal creeks and rivers. 
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., 487; Rheede, Hort. Mal., 1690, x., pl. 60-1 ; Rumphius, Herb. Amb., 
‘DO, v., 208-11, pl. 71; Roxb., Fl. Ind., iii., 772; Duthie and Fuller, 

2 ld and Garden Crops, 1882, pt. i., 80-1, ‘tt. xix., xx.; Prain, Morphol., 
ratol., and Diclin. of Flowers of Cannabis, in Scient. Mem, Offic. Med. 
ds n. Dept., Ind., n.8., 1904, No. 12; Urricacrs. 

® following may be given as the more important names :—Hemp (fibre), 
mp (the narcotics), Canvas (coarse textile), English ; cannabis, Greek 

tin; canaib, Keltic; kanas, Modern Breton ; chariore, Fr. ; canamo, 
; canhan, Port. ; — Tt. ; bear Ruman.; canep, epi 

; konopj, p enka, pienka and penek, Polish an old lav. i 
Bi homeo hamp, Swed.” and Danish; hanf or hanaf, Old High Geen 

rs N. Germ. ; knapios, Pruss. ; Hanfjr, Iceland; hennwp, kennip, Dutch; 
wir, Bulg. ; kentyr, Tartar ; kant, Erse ; kanaq, Armen. ; schema, Mughal ; 

' Tanjut ; nasha, asarath, malach, "Turk. ; kin-dur, Turko-Tart. ; kirs, 
as kandi, Kashgar ; kanabira, Syrian ; kinsf, Kurd. ; kief, Morocco ; ‘ 

why 

= eva 

“mi si-ma (great or male) and tsu-ma, chu-ma (seed- or female), 
nese ; asa (the plant and coher bere or jofu (the hempen cloth), Japanese ; 

( i, vijayd, indrasana, Sanskri hang, beng bhdang, sn siddhi, sabzi, 
nj 

charas, majitin, jia, kas, Bae Beng., Nepal, Pb., Prov., Kach, 
ces sint, sirin, Sind; ganjdyi, rkkar, kalpam, “Tem and Tel. ; 

' i-lacki, ginjil-achi-lachi, (kalengi-cansjava (male) or bhangi, ete., 
ngs heede, gingi of Rumphius), ‘Malay ; ; kinnab, hinab, of younger Serapion, 

edenegi in Matthiolus, and axis or assis in Acosta, Linschoten, Rumphius, 
Arabic (axis, assis are doubtless the Arabic haschisch); dakka, docha, 
entot ; and riamba, diambe, or jamba, W. Africa (Negro); darakhte-kinnab, 

mnnab, Persian; bhén, sejav, Burmese ; matkansha, ganja-gaha, 
alese ; ahets-mangha, rongoyne, Madagascar. 

5 © Habitat._The Hemp plant grows in a wild or spontaneous state over 
c sa an area, but at the same time is always so closely associated with 

s that are or may have been inhabited or used as trade routes, that 
is difficult to say where it originated. The widest range claimed for 

: vild hemp covers the area from Trans-Baikal and Dahuria westward and 
southward to Bokhara, the Trans-Caspian province, Russia south of the 
Jaucasus, and, according to Hooker, the North-Western Himalaya. It 
g, however, as plentiful in an acclimatised state in J apan and Northern 
hina, and in the Sub-Himalayan zone of Northern India, as in any part 

f the region indicated, though it is admittedly there only a plant of 
Pa yeides and waste places. Having regard to the value of the situations 
t affects, Prain, in his report on ganja, does not regard it as indigenous 

“ot a 

in some of the Siberian districts accepted as part of its original 
ho ee, it has been noted as occurring near dwellings, and Gmelin (Fl. 

Sibir. Hist. Pl., 1768, iii., 104) seems to believe it to be wild simply 
cause the Buriats and Krasnoiar Tatars do not actually sow it. The 

argu ments against its being wild in Northern and Central Asia are thus 
almost as strong as in the case of Eastern and South-Eastern Asia. So 
far as Binds i is concerned, the conclusion of the Hemp Drugs Commission 
‘is probably correct, namely that it is not indigenous. 

_ Properties and Uses.—The hemp plant is known to yield three 
_ distinct products, or perhaps rather groups of products, separately dealt 
with in this work :— 

A BAST FIBRE, largely employed in the manufacture of cordage 
‘Topes and coarse textiles. 

_ An EDIBLE sEED, from which a useful fatty om is expressed. 
A NARCOTIC resinous substance that appears in trade in three chief 
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forms, known as bhang, charas, and ganja, and which chemically consists 
of a resin and a volatile oil. *% 

The word bangra is given in Nepal to a coarse cloth made from the nettle 
Girardinia heterophyla and in Sikkim a similar textile bears the name gunnia, 
while in Burma the name gun or gwon denotes Behmeria nivea, and 
Bengal the fishermen’s nets made of rhea fibre are called gangajalu. A coai 
cloth made in Mysore from Crotalaria is also named gunj. It is thus somewhat _ 
surprising that in India the best-known nettle fibres, including hemp, bear 
names that have the sound of bhanga or ganja (though possibly quite uncon- 
nected). Christopher Acosta (Tract. de las Drogas, 1578, 359-61) figures and 
describes the “‘ Bangue.” Mandelslo (Travels, 1662, 37) speaks of “ Bengi,’? 
a drug made from hemp. Fryer (New Acc. EZ. Ind. and Pers., 1672-81, 126) 
mentions “a Fakier drunk with Bang’? whom he saw in Surat. On the 
Himalaya, where Cannabis sativa is grown for its fibre, the male plant is 
called phil bhaéng and the female gil—or giuir-bhdnga. At Indore the male plant 
is hari and the female bhamgera. Very nearly throughout the world wherever 
hemp is cultivated the larger and more prolific plant has been taken as the male 
(though as a matter of fact it is botanically the female). Prain informs me 
that he believes, with the Mongolian races, the sexes are not as a rule reversed. 
The names given to the two forms or sexes are therefore interesting. From 
Gerarde (1636) we learn that in his time English writers spoke of the one plant as the 
“Male” and called it ‘“‘ Charle ” or “Steele Hempe”’ (p. 1083), or ‘‘ Winter Hempe,” 
and of the other as the “ Female”’ (or, as he calls it, Femeline, botanically the 
male), the “‘ Barren Hempe ” or “‘ Summer Hempe,” and by more recent writers — 
“Fimble Hempe.” Gerarde makes an interesting observation in this con 
nection :—“ There is another, beeing the female Hempe, yet barren and without — 
seed, contrarie unto the nature of that sex; which is very like to the other 
beeing the male, and one must be gathered before the other be ripe, else it will 
wither away and come to no good purpose.”” The corresponding German names 
are Fimmel (male) and Maschel (female), It is, however, significant that in 
none of the prehistoric remains of Europe has hemp been found, though flax 
is frequent. [C/. O. Schrader, Reallexicon, etc., 330-1.] iu 

But Gerarde’s observation regarding the necessity to remove the male ton o 
(the “‘ females,”’ as he calls them) because otherwise the crop may come to no — 
good, is curiously suggestive of the Bengal practice, that will presently be 
explained. As amatter of fact, however, it is the general custom in Europe to _ 
remove the male (or, as it is called, “female ”’) plants some 20 to 40 days before 
the female (male) is harvested, the reason being that after the dissemination of 
the pollen the male plants rapidly mature, so that long before the females have — 
formed their seeds the fibre in the male stems has been ruined. Similarly, if , 
the seeds be allowed to ripen, the fibre of the female plants will also be ruined. 
It accordingly is the custom to harvest the female crop when in a half-ripe — 
condition, that is to say, the seeds have not been fully matured but they are — 
at that stage rich in oil and thus afford a by-product of no small importance. — 
Still further, it seems the custom, in some parts of Europe, to store the stems _ 
for a time before separating and cleaning the fibre. The fibre cleaned in winter 
is accordingly called Winter Hemp and that retted in spring and cleaned y 
in summer is described as Summer Hemp. But like the names “male” an 
“* female,” the terms “summer” and ‘‘ winter” are often inverted. Lastly, 
the greatest possible confusion exists in the literature of this subject as to — 
whether or not the botanically male plant yields a fibre, and, if it does, its 
relative value to that of the female. _ (Cf. Crawford, Indust. of Russia, Agri. — 
and Forest, 1893, 139-43; Wiesner, Die Rohst. des Pflanzenr., 1903, i., 520, 
ii, 300.] Wilson (Farm Crops, 1859, ii., 325-43) gives what is doubtless the 
complete statement when he observes that the plants flower in about twelve — 
weeks after the date of sowing, “and then is seen the peculiarity of the 
cultivation of hemp as compared with other crops. If the crop be intended — 
for fibre only, the harvesting generally takes place as soon as the process 0 
flowering is completed, and both male and female plants are pulled at the sa 
time and treated in the same manner. When, however, the double produce of 
fibre and seed are desired, a different method is pursued, by which the full produce — 
of the crop is secured.”” The male plants are pulled up by the roots, care being © 
taken not to injure the female, which are left on the field for a further period. — 
** The male plants are collected and tied in small sheaves, and either left standing 
in a convenient place till dry or at once taken to the retting vats.’ Morris. 
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ot. Journ. Soc. Arts, 1895, 901) says the fibre of the male plant is to 
p then that of the female. It is separated by retting, 
zas in flax. [C/. also Dodge, Cult. Gf Map ond Janlel U.S. Den 

! Investig. Rept., 1896, No. 8.) In New Jersey experiments were 
id to test the influence of environment on the relative production of 
i female plants. On rich soils twice as many female as male plants 

m the seeds, So also seed collected late in the season was found to give 
» than staminate plants. 

z now to the mistakes made by Gerarde and most of the early writers 
; plants mapped to be wild states of Cannabis sativa, it may be 

d that i in the e literature of this subject in Europe, India and China, 
al examples of error may be cited to those of the 13th to 18th 

from the time of the early Mughal Emperors, at 
two, pe not ane fibre-yielding plants have been recognised as forms of 
np, viz. bhangdé or sana (Cannabis sativa), patsan (Hibiscus cannabinus), 

ian (or sunn) (Crotalaria juncea), The first two are mentioned, for example, 
10 Ain-i-Akbari (1590, Blochmann, transl., i., 87) in such terms as to leave no 

to the palmate-leaved san having been recognised as distinct from the 
lowered san of another passage (Gladwin, transl.,i., 101). But while sana 
»—oceurs in the Institutes of Manu (probably "of date 100 to 500 a.p.) 

d in some of the later Sanskrit works, it apparently denotes Cretalaria rather 
an Cannabis. It would thus seem as if the word sana to denote the true 

» had been a comparatively modern usage. 
" History.—'The names schema and deschoma given to it, according to John Am- 

(great-ma), si-ma (male-ma), tsu- (sometimes written chu-) ma (female and 
d-bearing-ma). Bretschneider says “‘ the character ma, which nowadays is 

term for plants yielding textile fibres, was in ancient times applied 
ju: ively. to the common hemp plant Cannabis sativa, Linn. It would, in 
seem fairly certain, if the plant be excluded by botanists from the position 

of being regarded as indigenous to China, it has been frequently mentioned in 
Rh-ya, and special characters are employed to denote the fibre plant as distinct 

rom the seed- -bearing form. In fact it would seem that so very ancient is the 
character ma that it denotes conjointly fibre and oil (or food). Dr. Henry has 
pointed out to me that the character in question looks not unlike two plants 
within a partially protecting line. Whether or not the very character used to 
denote ma was intended to convey the idea of the two forms, the double property 
Vv ‘ertainly known from the most ancient times. [C/. Kew Bull., 1891, 247-59.] 
E schneider accordingly observes :—“‘ As hemp-seed was an article of food, 

mp in ancient times was reckoned as one of the five, or nine, kinds of 
in.” The Lu Shi (Sung dynasty) relates a tradition according to which 
ato the ma, Shen Nung (28th century B.c.) first taught the people to culti- 

© ma 
the classic names associated with India, G. A. Grierson (Note 

n the References to the Hemp Plant occurring in Sanskrit and Hindi Literature, 
aH. D.C.R., iii., 246) mentions bhanga, indrdgdna and vijayd or jayd. ‘The 

» bhanga occurs in the Atharvavéda (say 1400 B.c.). The hemp plant is 
mentioned simply as a sacred grass.”’. It was one of the five herbs offered 

eblations, viz. soma, kuca, bhanga, barley and saha. ‘‘ The first mention of 
% as a medicine which I have noted is in the work of Susruta (before the 

pomrory A.D.), where it is called an antiphlegmatic. During the next four 
c bhangaé (feminine) frequently occurs in Native Sanskrit dictionaries 

1 the sense of hemp plant.” “In the 10th century the intoxicating nature of 
hang seems to have been known: and the name indragana, Indra’s-food, first 

appears, so far as I know, in literature. Its intoxicating power was certainly 
known in the inning of the 14th century.” The synonym vijaydé (the 
giver of success) often has the alternative meaning of haritaki (Terminatia). 
Dutt (Mat. Med. Hind., 1900, 235-41)—a great authority on the Sanskrit names 
c «yl gee a mythological origin has been invented for this plant. It is 

to have been produced in the shape of nectar while the gods were 
urning the ocean. ae confirmation of that view it may be mentioned 
ee ‘the medical trea‘ that constitutes The Bower Manuscript (translated 

d annotated by Dr. A. F. Rudolf Hoernle) no mention is made of Indian 
mp in any form. The MS. was found at Kucha, Khotan, which me 
fein was engulfed by sand towards the close of the 8th century, It is 

251 

ch 

CANNABIS 
SATIVA 

History 
Male versus 
Female 
Fibre, 

Soil and Climate, 

Wild Hemp. 

Confusion with 
other 
Fibres. 

Sanskrit 
Literature, 

Hemp in 
(Stirp. Rar. Imp. Ruth., 1739, 174), in Dahuria, are suggestive of the Chinese China. 

Indian Classic 
References. 

Intoxicating 
Property 
known. 



CANNABIS 
SATIVA 

History 

Magic Plant. 

Panini’s 
Definition. 

First Mention 
of Ganja. 

Bhanga 
from Bhanj. 

Sana, 

Greek 
Cannabis. 

THE HEMP PLANT 

very possibly the oldest Indian MS. of a medical work extant. But in the 
Pharmacographia Indica the following occurs, “ It is mentioned along with the — 
Vedic plant janjida, which has magic and medicinal properties and which 
described in the Atharvavéda (ix., 34, 35) as a protector.” “The gods 
said to have three times created the herb (oshadhi).” ‘“‘ The intoxicating pro) 
ties which the plant possesses in its Eastern home appear not to have kh 
discovered until a more recent date, but in the fifth chapter of Manu, Brahn 
are prohibited from using it, and in the sacred books of the Parsis the use 
bana for the purpose of procuring abortion is forbidden.” It may, howe 
be pointed out that the authors of the Pharmacographia Indica would pe 
have been more correct had they stated that the magic plant was called s 
not bhanga and was spoken of as springing from the saps of husbandry— 
was therefore a cultivated plant and one possibly of moist soils. On the o 
hand, Dr. Krishna Garde of Poona, in his evidence before the Hemp Drugs © 
mission (vii., 173-9), stated in the most emphatic manner that in the ancient 
classic literature of India there was “‘ not the slightest reference, direct or implied, 
to the narcotic properties of the plant.” Panini, he continues, “refers to it as 
cultivated in fields (evidently for its fibre and seed). Manu and Kaushita 
Brahmana refer to it as a source of fibre. Later Sanskrit commentators 
lexicographers interpret bhang as shana, the Bengal sunn plant (Crotalaria 
junecea), which has been known in India from time immemorial as a plant-yielding 
fibre.”? There are no Sanskrit names for ganja or charas; all the words so used, 
according to Dr. Parker, have been recently coined. In the ‘Sabha Parva” ofthe _ 
Mahabharata, the Sakas (Scythians of Turkestan) are spoken of as bringing ~ 
presents of thread spun by worms and patta. In that reference apparently 
the fibre of hemp may have been denoted, but it was not called sana b 
atta. , /-* 

fr Grierson (in his communication to the Hemp Drugs Commission) observes th ; 
the first reference to ganja which he has noted is about 1300 a.p. He then adds 
that according to an old Hindu play written in the beginning of the 16th centu 
Siva himself brought down the bhang plant from the Himalaya and gave it 
mankind. Jogis are well-known consumers of bhang and ganja, and they ¢ 
worshippers of Siva. In this connection also it may be explained that Griers 
has permitted me to re-submit to him personally the controversy : 
the bhanga, ganja and sana of Sanskrit literature. While he diffide 
urges that comparative philology is out of his line, he points out that if it be 
accepted that bhanga is an Aryan (not a Semitic word as Burton suggests), it is” 
derived from bhanj—to break (transitive). In that sense it occurs not infre- 
quently in names of plants other than Cannabis, such as gdtra-bhanga (= bod; ro 

breaking), katu-bhanga (= pungent bhanga) ; so also in certain combinations such” 
as prishtha-bhanga (= back-breaking—a trick in wrestling). But if the deri- 
vation from bhanj be correct, then the “‘ breaking” might refer to the senses — 
and have the meaning of ‘“‘ to rout.”” The Indian bhanga and the Avesta banha 
(the Persian bang) have a common origin and the “bh” form is the origi 
The reverse is improbable if not impossible. The nearest certain common 
is the Sanskrit bhanj already mentioned (suggestive of a hypothetical 6 
and of frangere, brechen, break, etc.). [Cf. Hehn, Kulturpfl. und Haust., 471-2. 
The word bhanga has both a male and female form, a circumstance suggestive 
of the botanical male and female plants, and if so that fact might be viewed as — 
removing it from sana (which usually denotes Oretaiaria juncea), Commenting 
on the word sana, Grierson says its origin is unknown to him but that the cerebral — 
“n” suggests a previous “rn.” It can have nothing to do with indra-asana ~ 
(Indra’s-food). Prain, on the other hand (Cult. and Use of Ganja, 1893, 43), rega ; 
sdna as the most interesting of the Sanskrit names for this plant. Pr 
Rapson writes me that it is quite possible the original form of the word w 
kavvafZ-ts, hence the numerous Teutonic names like the English “ hemp” a 
the early English “‘henep.” The Greek and Latin “k” often changes into 
‘*h” and the ‘‘b” into “p” on passing into English. But if this be so, the — 
final “‘ b”’ was dropped off in Sanskrit—the ana may have been originally éanab. — 
The sound-changes involved are quite regular, namely the Sanskrit “8” (the 
palatal sibilant) passing into the Greek and Latin “k ” sound, and then into the 
English “h.” But O. Schrader (Reallexicon der indogerm. Altertum., 1901, 331) — 
observes that the bis or pis in the Greco-Thracian xavvafis is suggestive of pis, — 
pus, the (Finnic) Siryenian and Votiak word for nettle, so that the original may 
have been xavva-fis and meant hemp-nettle. ea 

252 

at 



CANNABIS 
CULTIVATED AND WILD my Or 

a, Buchanan-Hamilton, Stat. Acc. Dinaj., 1833, 207; Roxb., Obs. Hemp 
nd Flag Substitutes, 1801; Baden-Powell, Pb. Prod. 1868, 292-3, 377, 504-7; 
err Chunder Kerr, Cult. and Trade in Ganja, 1877; Ganja and Vays Drugs 
t —— Paper, March 3, 1893; Pharmacog. Ind., 1893, iii., 318-37 ; 
ept. Ina Drugs Comm., 1894, 7 vols. (abbreviated into On. D.O.R.); 

roe and Uses of Ganja, 1893 ; Imp. Gaz., Ind., 1904, iv., 259-61; 
Micro. Tech. Prod, (Winton and Barber, tranal. , 1907, 77-81.) 

2 FIBRE HEMP. (Seed, pp. 256-7, and Narcotics, pp. 258-63.) Hemp 
Fibre. 

yated and Wild States of the Plants.—The remarks already 
egarding the male and female conditions of Cannabis sativa have 

at d some of the chief opinions that prevail in Europe regarding 
of cultivation. It has moreover been incidentally implied that 

Tndia, hemp is grown for either of two “main purposes: (a) the 
ply of the narcotic; (b) the production of. fibre. It is, however, 
y generally admitted that in the plains of India, while the narcotic 
ine e is readily developed, the fibre is as a rule but very imperfectly 

. In many reports it is affirmed that certain forms of hemp con- 
vi stronger or a better flavoured narcotic than others, circumstances 
plained by some authorities as being consequent on more careful 

ation. [Cf. Kotah State Mem., H.D.C.R., app. iij., 178.] Prain 
“Bhang is held in very different degrees of ‘estimation according to Climatic 

ie locality in which it is grown; that from the plains is valued more “™““""°* 
ighly than that from the submontane tracts along the Himalaya.” 
a the North-West Himalaya the plant is fairly extensively cultivated, 

aver, as a source of fibre, the narcotic being but indifferently produced. 
8 ome localities ganja is said to be obtained, in others charas, in a third 

g, while in Sind it is reported that the plant affords a good fibre as well 
| a fair quality of bhang. These peculiarities are not, however, by 
cent opinion accepted as involving conditions that are even racial in 

», but are viewed as the direct results of climatic and soil influences. change from 
ong moreover, remarks, “We must conclude that, having reached yori? 
né ia as a fibre-yielding species, the plant developed the narcotic yielding. 
jroperty for which it is now chiefly celebrated there.” So also the H.D. 
mmissioners in their Report (i., 17) observe, “The function of the 

Jommission is to test by the information they have collected the views 
rein expressed regarding the probable existence of races capable of 

fielding as a speciality the different products—fibre, ganja, charas and 
The only differences recognised in the plant by the people are Differences 

en the wild and the cultivated plant, the ite and the female and the thefeovie.” 
eties of the male and female plants already referred to.” Summing up, 

Be Onmiasioners, however, observe that “ there is no evidence of racial 
peciality or differentiation of the decided sort suggested ” by some writers. 
im arly it may be pointed out that Roxburgh was apparently much 
apressed with the absence of distinctive varieties. ‘‘ Few vegetables,” 
he remarks, “so widely diffused over almost every part of the known world, 
a the immediate management of man, have undergone less change.” 
Prans. Soc. Arts, London, 1804, xxii., 385). It is thus certain the plant 
‘varied structurally to a far less extent than might have been antici- 
ed. But racial characteristics are not necessarily botanical mani- Racial but 
tations, and that the plant has changed is at once evident by the got,necesrly 

videly different products which it affords. It has not as yet, however, 
een critically examined and compared province by province on the 
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field from the standpoint of the cultivator. Roxburgh was not aware, 
for example, that in Asia “the fibres of the bark have ever been 
employed for any purpose,” so that he certainly had not studied all the 
racial forms that may have existed in India even in his time. off 

In the Report issued by the H.D. Commission (i., 32), reference i 
made to there being two forms of the plant in Kashmir: “The bha gs 
which grows on both banks of the Jhelum below the city of Srinagar, 
is known as kathiya bhang, is weak in narcotic and is used only for ee 
fibre and for burning. The wild growth is very abundant. It supplies es 
all the wants of the people, and there is consequently no cultivation, 
So again (Jc. i., 30), doubt is thrown on the existence of the plant. in in 
Burma. It is probably not so plentiful in that country as in India, 
Pottinger and Prain, greet (Note on the Botany of the Kachin Hills, e 
in Rec. Bot. Surv. Ind., i., 219), found it near the Kyeng-mo Kha, in he 
forests, and they add that the people appeared to have no knowledge o' 
ganja and no idea that the plant possessed narcotic properties. But wh r 
Indian authorities thus throw doubt on the existence of cultivated fors ri 
of the plant, in Kurope and America those engaged in the hemp indus 
have no hesitation in recognising many well-established races. Dodge, 
for example, says several varieties are recognised, such as that cultivat 
in Kentucky, having a hollow stem, the most common. Then there mn 
the following forms: China, Smyrna, Common European, Bologne 0 
Great hemp, the canapa piccola or small Italian, and lastly the Arabian 
[Cf. Boyce, Treat. on Cult. of Hemp., etc., New York, 1900.] ae 

Early Experiments.—On more than one occasion public interest ha ag 
been aroused as to the possibility of India becoming a source of hemp — 
fibre. That the plant was completely acclimatised over the greater pi rt 
of the plains and fairly extensively cultivated on account of its naTpan 
are circumstances that have been cited in support of the contention that 
apathy and indifference had to account for India’s backwardness in hem} mp 
production. During the closing decade of the 18th century the Hast In dia 
Company made various experiments on an extended scale. Roxbur zh, 
in a letter dated Calcutta, 24th December, 1799, expresses somew 
piquantly his astonishment on finding a Mr. Sinclair sent from England ~ 
to “establish the cultivation of hemp, a thing I had begun some ti m + 
before.” Sinclair seems to have died shortly after his arrival in Tndia 
but the experiments were continued for a few years. Speaking of an 
hemp (Crotalaria juncea), Roxburgh wrote in his Plants of the Cone 
oes, (1798, ii., 50, t. 193), “This useful plant yields the Hindoos th 
best hemp, for they have no idea of the superior quality of the bark of t 
common hemp-plant (Cannabis), which is indigenous in all parts of Indi a ; 
but of that plant they only use the leaves as an intoxicating drug. 1 
have taken some trouble to teach the natives the use of a plant wl ich | 
hitherto they have only abused, by making some of their farmers witnes 
to every part of the culture and preparation of the hemp, and which, on — 
being compared with their tschanamoo hemp, they were perfectly com. I 
vinced was infinitely better ; at the same time the culture being equa 
easy, and the produce equally large, I have reason to think a few 
years will bring it into general use in these parts, and by degrees — 
over India.” a 

In the early experiments European seed and European cultivators we 
alike imported, and every effort made to ensure success. Oultivation 
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nufacture were carried on at Rishra, Cassimpore, Maldah, Gorakh- 
, Rohilkand, Azimgarh, etc., etc. The results were every- 

¢unsatistactory ‘Still, however, inquiry and experiment were re- 
i in 1871, especially with regard to the fibre of the rejected stems 
je cultivation ; but the result was again unfavourable. The 

| of possible cultivation of hemp fibre was admitted to be that where 
S from time immemorial been produced, namely the slopes of the 
temperate Himalaya. But it may fairly well be affirmed that the 

nalaya as a possible extended source of supply has not been fully 
oited. Recent and future increased facilities of transport may be 
d to as giving openings for developing the trade in Nepal, Kumaon, 
e Kullu and Kashmir hemp fibre. Some years ago the Hast India 

ay made contracts for Himalayan hemp (H.D.C.R., app. iii., 26, 
31). For this purpose advances were made to the cultivators, ‘and 
fibre purchased at a fixed rate. The system worked well, and should 

nd arise in the future, it might be resumed as the best. mode of 
g with a community of very poor cultivators. [C/. N.W. Prov. Gaz., 
9-805 | 

ULTIVATION AND CHIEF LOCALITIES.--Cannabis sativa is 

n as a source of hemp fibre in two localities: (a) the North- 
] hh including Kashmir, and to a much smaller extent in 

‘Sind. The wild or fully acclimatised plant is called jangli-bhang, or 
ra-bhang. Whether the two conditions—the wild and the cultivated 

oa _be separately recognised seems doubtful; still it is a fact that the 
id is useless, or nearly so, for either fibre or 
(@) Garhwal—tThe fibre-yielding plant grown in this district is met with 

adend having a north exposure. It is believed, moreover, that it would 
sible to give it too much manure. The small plots assigned to hemp 

Derdingty, as a rule, seen in immediate proximity to the cultivator’s house, 
“are carefully protected. The crop does not succeed below 3,000, nor 

ich above 7,000 feet in altitude. It is sown in May to June (about 60 lb. to 
9), and during growth the land is once or twice dressed, and where neces- 

othe plants are thinned out so as to stand a few inches apart each way. By 
ptember to early in November the crop is ripe, and may then stand from 10 to 
leet in height. The plants that bear seed are called swjango or kalango, and 

» that do not are phulango. The stems are cut with a sickle and spread 
she ground to dry for 24 hours. Those who desire to procure charas (? ganja) 

wrub the fruiting tops and young leaves between their hands and thus procure 
drug. The leaves are as a rule regarded as useless, but a small quantity may 
ollected,. dried, and employed as bhang. The seeds are gathered, and con- 

tute the second valuable product of the plant. The kalango stems are exposed 
iry, and are in due course retted and the fibre separated and cleaned, as with 

male stems (see p. 50). From the fine fibres of both plants the teoka or sheet 
mn. by the people in Garhwal is prepared. Nearly one-third of the population 

that district are clad in hempen garments. While that is so, it is remarkable 
t a certain odium is associated with the cultivation of the hemp plant, and 

» only the low-caste farmers (déms), or the half-caste Rajputs (Khasia- 
ajputs) will grow it. [C/. H.D.O.R., v., 19, 20, 41-8, 76-8.] 
“(b) Kumaon.—A highly instructive account of the cultivation of hemp fibre 
Y uumaon will be found in the Gazetteer of N.W. Himalaya (1882, 760-7). The 

; cin m pursued differs in no essential from that just detailed, and the objection 
being classed as a “‘ hemp-grower ” also prevails. In the Hemp Drugs Report 

93) mention is made of the manufactures produced, which it would appear 
» fairly extensively exported from Almora to the plains. Owing to the use- 

eh oan of the plant its cultivation is said to have recently been considerably 
‘“xtended. The manufacturers of hemp string and rope are reported to be a 
‘Special class of pre sailed. hepte- ax gaigte. 
_ {e) Nepal.— State the sowings are usually made a little earlier than 

<umaon and Garhwal—viz. from March to April, and the crop is accordingly 
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ready in August. It would appear to be specially abundant in the hills f 
Maukamana to Redi, also in the Nepalese Terai. [C/. H.D.O.R., iii, 3 
Kirkpatrick, Acc. Kingdom of Nepaul, 1811, 142-3; Buchanan-Hamilton, “i 
Kingdom of Nepal, 1819, 226, 231-2.] 

(d) Simla and Kangra,—A short notice of hemp fibre in Kotgarh will B 
found in the Asiatik Researches (1825, xv., 474, 478). One of the most intere 
and useful accounts of the hemp cultivation of the Himalaya is that given 
Baden-Powell (Pb. Prod., 1868, 504-7). Stewart, in a correction on the 
his Panjab Plants, has recorded his final opinion that Cannabis was wild i 
the Panjab hills, and speaks of it as cultivated up to 10,000 feet in altitude 
Coldstream says (H.D.C.R., v., 365) it is not cultivated in the Panjab f 
the production of charas or ganja. Useful additional particulars will ; 
be found in the Kangra Gazetteer (1897, 78) and in Mr. Anderson’s statemer 
(H.D.C.R., v., 379). a 

(e) Kashmir—In 1799 Captain Thomas Hardwicke visited Srinagar, and 
in the Asiatick Researches furnished an interesting narrative of his journey ( “ 
376). He there observes that Cunnabdis sativa “is cultivated in several pi 
of the mountains for two purposes: one for the manufacture of a coarse thi 
cloth, which the poor people wear, and the other in making an intoxicating dru 
exported to the low countries.” Lawrence (Valley of Kashmir, 69) tells us tha 
about 600 maunds of fibre are annually produced in the country below Sri 
Further particulars on this subject will be found in the Hemp Drugs RB 
(app. iii., 128). Many writers allude to the very superior paper that was formerly — 
made in Kashmir from bhang fibre (H.D.C.R., v., 438). Of Kyilang, the Key, 
Mr. Heyde (H.D.C.R., v., 487) informed the Commission that in British Lah 
all the zamindars cultivate a small piece of ground, if possible, close to the 
houses, with hemp, solely in order to obtain fibre. This is made into s 
with which the straw shoes (bi%ila) are sewn together. Very few people s 
bhang, and those who do, obtain their supplies from traders, who carry it fro! 
Yarkand to Hindustan. : 

(f) Sind—Wild hemp known as kohi bhang is el to grow on the hills 
The plant is cultivated on account of bhang (it does not yield ganja or charas) in- 
this province, but the stems are occasionally utilised as sources of fibre, hene 
Sind being sometimes mentioned as producing the true hemp ; at the same ti 78 | 
the seeds are collected and eaten, or oil is expressed from them. Sir H. E. 
James, in his evidence submitted to the Hemp Drugs Commission (vii., 238 
stated that the charas used in Sind is imported chiefly from Kandahar. i 
Deputy Collector of Naushahra (Witness, l.c. No. 4, 243) says, “‘ In order to rai 
a good crop of hemp, it is necessary that the land should be well ploughed, manured, 
and copiously watered. The seed is sown in October or November, and the crop 
isripe in April. According to another witness (Seth Vishindas Nihalchand, 29] 
the fibre is called siné. The stems are steeped in water for 15 days, after whi 
they are taken out and then yield their fibre. But it may be asked—is it possible 
that Crotalaria juncea is the hemp fibre of at least some of the Sind reports? | 
South India, at all events, it would appear certain the fibre-yielding plant ofte 
spoken of as Cannabis sativa (H.D.C.R., app. iii., 83) is in reality Crotala 
juncea. 

Trade in Hemp.—Russia still holds the foremost position in th 
world’s supply of this fibre. The exports of hemp from India are main 
in san-hemp (Crotalaria), and the imports almost exclusively in Ma ee q 
hemp. Hemp is regarded as resembling flax, but as possessing a higher — 
tensile strength (30 to 35 as compared with 20 to 25 kilos per square m m.) f 
It resists retting, and on that account is much valued for ropes and s 
cloth. a 

Il. THE SEED AND OIL. “ 

Edible Seeds.—Galen tells us that it was customary to give hen 
seeds to guests as a promoter of hilarity (cwm aliis tragematis). Gare 
de Orta speaks of the Indian seed being smaller and darker coloured the 
that of Europe. There is little doubt that the tendency for the oe | 
(fruits) to become agglutinated with the resinous narcotic is much greate 
in India than in most other countries, and this would seem to son 
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ir being described as’ darker coloured. But it is no stretch of 
ation to assume that it was the presence of the very minute par- 
a the narcotic that, in the story told by Herodotus, made the 

shout for joy while in their medicated vapour baths. 
e's description (1787) of the vapour given off by the preparation con- 
ems followers at Surat having overpowered him, might in fact 

a commentary on the passage in Herodotus. 0. Schrader, in 
3 the Scythians never washed in water but intoxicated themselves 
smoke of the seeds of hemp, In Persia the’ seeds are called 

‘or Emperor’s seeds. ‘Tragus tells us that in Eastern France 
@ (1539 .4.D.) the seed was cooked daily among other foods such as 

apie he adds it was regarded as dangerous if partaken of too liberally 
eines Paludanus in a footnote to Linschoten’s account of 

1p (1598) to a mixture eaten in India called bosa or boza which, 
rs, consisted of the seeds of Lolium and of hemp (see Eleusine, p. 521; 

>. a vat aaa p. 758). Mr. W. Coldstream, to r example, informed 
ommission that the edible preparation known as’ mira consists of 

mixed with parched wheat or bathu (Amarantus) or of rice. 
yGungi Datt Upreti spoke of the seeds being cooked in Almora 

" aieh ‘vegetables. Mr. Dharma Nand Joshi remarked that they make 
agetables palatable and wholesome. Mr. Anderson spoke of the parched 

mixed with grain and eaten, although, he adds, the mixture 
s affects the eyes in the: fashion known’ of’ charas. “Mt. Ry C. 

| of Bijapur mentioned’ that the seeds are employed as an 
medient in chutney. Mr. Minniken observed that in Bashahr the 
seed is. mixed with spirit to make it more intoxicating, and 
Walter Lawrence in his work on Kashmir informs us that “the 
p seeds yield an oil which like charras is used for intoxicating pur- 

~ Tt may thus be concluded thatif the fruits be used without being 
ially cleaned they may be, and in India apparently often are, so im- 

wegnated or agglutinated with narcotic that they are distinctly intoxi- 
mg. These fully aa tc facts seem to justify the inference that 

ythians of old, as do the African bushmen to-day (Burton, Arab. 
. “i, 65), became intoxicated. by. inhaling the, volatile narcotic 
me en t oh the seed-coats' and adhering particles: of the: inflorescence, 

Be for centuries ee the drug having been isolated or Separately 

“Hemp-seed is em loyed, as.a Sor for birds, poultry, etc., and i in India 
pc ally commended as an occasional diet for milch-cows. 
‘0il.—Hemp-seed when expressed yields 15 to 25 per cenit. of a’ pale limpid 

» This is at first of a greenish-yellow colour but gradually deepens when ex- 
yi the air. The flavour is described as disagreeable, but the odour as mild. 

i ranges from 0-925 to 0-931. It becomes turbid at a temperature of 
It absorbs from’ 143 to 144 per cent. of its own weight of iodine. Its 

ig properties are good, but in England it is rarély used for paint, though in 
s parts of Europe, where procurable in abundance (especially in Russia), it 

‘extensively utilised. © It is‘also largely employed as a lamp oil, but its 
use is in the preparation of ‘soft soap. It dissolves in boiling water, and 

papers of cold alcohol.’ It is sorietimes difficult to got linseed oil absolutely 
‘from adulteration with hemp-seed oil. The'oilcake is used in feeding stock. 

2 Tnited States hemp is said to yield from 20 to 40 bushels of to the 
cre. ot seen ea mar ikea eta before becoming quite ripe, owing to 

i The seed loses its ating power very quickly, hence to seeding. 
Brock should be one season old daly: t is said that Russia annually produces 

son half a million tons. ~ ) 

a 

or 
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dil. THE NARCOTIC—INDIAN HEMP. 

So much has already been indicated of the narcotic property of ndia 
hemp that the subject need hardly be further dealt with in this 
Moreover, it has been so thoroughly treated of, in the publications @ 
in the opening preamble, that it seems only necessary to refer the r 
who may desire full particulars, to these most useful, publications... 
already explained, there are primarily three forms of Indian hemp, ' : 
under each, local modifications, special preparations, adulterants at 
imitations.. Chemically, all three are one and the same. . They repres 
different methods of production, different degrees of purity and inte 
and are often so blended into each other that their isolation  beco: “i 
impossible, or nearly so. They may, however, be indicated briefly, a 
follows :— 

1. Bhang.—This is also known as siddhe: subji, or tcbaiee “the la 
patit, etc., and in Central India it is vijaya, buti, and sabzi. It co: asi sis 
of the specially dried leaves and flowering shoots of either or. both shi 
and female plants, whether wild or cultivated. Lt.-Col. Prain dis 
somewhat from this opinion, since he would appear to believe that #l 
male plant is inferior to the female in value as bhang. “‘ There is rea cas 
for thinking,” he says, “‘ that from the best bhang male leaves are 
cluded.” The narcotic principle, though not present in the very y 
state, begins to form with the growth of the plants, and reaches its. are 
abundance about the time the flowers appear. But it gradually diminish 
as the leaves pass maturity, and is entirely absent (or nearly so) f 
leaves allowed to turn yellow and to be dried up while still attached te 
plant. [Baden-Powell, Pb. Prod., i., 505; H.D.C.R., iii., APP 
Prain, Cult. and Use of Ganja, 12.] hay 

The dried leaves as met with in the Indian drug-shops visually. consist 0 
powder known as siddhi, and this may be composed of fragmentary leaves’ 
or, as already stated, of the inflorescence as well, and even of the seeds. 
times this is called patti (the leaf), the word bhang, the most general of all, h 
more often a wider signification than the dried leaves. Szddhi is collected o: 
plains and lower hills, frequently from the wild plant, but here and there, all « 
the country, small plots may be seen near the homesteads in which the 
exists in the condition of semi-cultivation. When prepared for consum 
the fragments of the plant are ground to a paste, and of this an emt 
made which, after being filtered through a cloth, may be consunted 
form, or flavoured with sugar, spices, cardamoms, melon seeds or mil 
simple beverage goes by various names: bhang or siddhi in Bengal ; 
thandai in the United Provinces; ghota in the Central Provinces ; ‘ie 
tadhal or panga in Sind. In Madras a similar liquid is called ramras 0: 
rasam, which in Upper India is sometimes called dudhia. In Poona a beer: 
with juar and bhang is called bhoja. Occasionally musk or other perfumes : 
added to disguise the objectionable smell, while to make the beverage’ 
intoxicating and poisonous, opium, dhatura seeds, arsenic, strychnine, 
oleander root, and the seeds of black henbane are used. The special empl 
of the roots of certain grasses such as rice and judr is frequently resorted t 
Sorghum vulgare, p. 1040). A preparation of Indian hemp and alcohol is call 
and a drink called mudra (used in Baluchistan and the Panjab) is said to. 
hemp, opium, alcohol, and dhatura, Majun is a sweetmeat. prepared from 
emulsion ; it is extensively eaten all over India. The Emperor Baber mention: 
in his, Memoirs (1519) the number of times he had partaken of. “ma 
John Lindsay (Journ. Captivity in Mysore, 1781, iii., 293) tells of his. sol 
having been obliged to eat a ‘“ majum.’’ The practice. is, thercione ad 
ancient one. Lastly, it may be pointed out that in Thomas. de. Quin : 
Confessions of an English Opium-eater, ““madjoon”’ would seem to be spe :< 
(but quite incorrectly) as the Turkish name for opium. Lote 
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CANN ABIS 
BHANG AND CHARAS SATIVA 

Cultivation 
hing bev of the opines recorded by the H.D. Commission, it is the beer 

g beverage—the occasional indulgences or luxury of the middle and 
os of India. A large peerenteee of the people use it, and apparently 

ootte consequences than the similar consumption of alcohol os 
ope. ah? is not, however, a cheap beverage, since the flavouring and 

ming adjuncts are expensive. By the people in the localities where the p 
wile ane owever, it is often employed in the form of a simple infusion without 
a ajunc ets, and then of course it may be had for the trouble of collection and 

_ would seem satisfactorily proved that no form of Indian hem ue 
€ of establishing a craving for its continued and extend 

it pon prohibition, even were that possible, would therefore be stro : Prohibition 
by the majority of the he spenple, though the fiscal control established Resented. 

Govern af ent meets with their very general approval. Honigherger tells - 
Fin hi is day, ** not far from the outside of the Delhi gate at Lahore, near the 

d to Amritsar, close by my hospital, there was an establishment called Sed 
nge, where this beverage was delivered gratuitously.’’ Several witnesses Given Free. 
orted to Ape an D. applicants free places where the beverage was daily given 

7) to licants free of charge. Dr. Ewens alludes to the seats 
He Tohere, Ph ere men assemble to drink bhang. Moreover, the use of 

is considered Senta in certain religious observances by a large section 
adian community, and its total prohibition (sometimes recommended by 

opeans) would be regarded as an encroachment on religious liberty. The 
ployment of bhang as a cattle medicine is so widespread that its discontinuance 
id be resented even by those who do not consume it themselves as a beverage. 

2. Charas.—This may be defined as a resinous substance that ap- Charas. 
 oemerars ign on the leaves, stems, inflorescences and fruits of the 
Pp p plant when cultivated in cold and dry countries. It is practically 
ac stive principle, and consequently a more powerful drug than either 

y OF ganja. It is spoken of as the special narcotic procured through- 
North-West Himalaya from Nepal, Kumaon, Kashmir, Afghani- 

an feel stat: Herat, Bokhara to Turkestan, and was very possibly the 
otophyllis. (laughing leaf). which Pliny says came from Bactriana. The Geloophyltis. 

esr Rappers shortly before the flowers begin to form, and is present over season of 
’ proportion of the plant than is the case with the third form, asin 

ia, presently to be described. According to most writers charas is not 
0¢ luced on the male plants, a circumstance probably due to their being 

Tem noved on account of the fine fibres contained in their stems, before the 
» that the charas would naturally appear. 

speaks of charas as a greenish-brown moist, resinous mass that pecomes Inert. 
the peculiar odour of the hemp plant.. When kept for some 

oes ae becomes friable and brownish- -grey in colour, but when 
a t earthy condition is fully attained, the drug is found to be inert. 
The name charas is said to mean a “bag” or “skin,” and was given in 
nd ‘ in allusion to “the bags” in which the drug is imported from Imported in 

Jentral Asia. The name charas would, therefore, point to this peculiar °*** 
orm of the drug having been originally recognised as foreign produce. 

a commentary on the celebrated Sanskrit grammar written by Panini 
300 B.C. -)s tilakata, wmakata and bhangakata occur, and the termination 
ta, it is explained, means rajas or dust of sesamum, of linseed and of 

. egg The kata of bhanga might have been at once viewed as the resinous 
ba der now known as charas but for the difficulty of understanding 

vhat. could have been the kata of the other plants—perhaps the pollen 
rains in all cases were therefore meant. In Turkestan (according to 

_ Aitchison) charas is called nasha, before it is made wu - into the skin packages 
Beady for export to India. It is subsequently freely adulterated with 4 autteration. 

; ss eed. oil and a powder of the dried leaves of the plant. In passing it 
y be here pointed out that Stein (Ancient Khotan) makes no mention Ancient Khotan. 
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of coming across, in the ruins explored by him, either samples of charas 
or of the hemp plant i in any form, and further that in neither The Bor 
Manuscript nor the voluminous records found by Stein is there appare 
any mention of the hemp drugs. This is the more significant since, wh 
discussing the modern trade in charas, Stein (I.c. footnote, 133) obser 
that the heavy import duty now imposed by the Government of India 
has caused the traders of Turkestan to turn to Khotan silk as a sub 1 
commodity to be conveyed to India and there disposed of in exchang 
the return of Indian goods. 

The line of separation between what should be called charas and wil’? 
be accepted as ganja is, however, a very narrow one indeed. It would | , 
highly probable, in fact, that on the moister southern slopes of the Himalay 
the resinous substance produced by rubbing the fruiting panicles between th 
hands is more frequently ganja than charas. The definition that gicrars Ck 
pure resin without any admixture of vegetable tissue is true no doubt, 
perhaps not the whole truth. If both articles were freed from foreign m 
the question might still have to be asked, In what respects do they 
Physically more than chemically very possibly, and as the direct nee 
of production in a cold-dry or warm-damp atmosphere. [C}/. Marshall, 
to Pharm. of Cannabis Ind., 1899; Holmes, Mus. Rept. Pharm. Soc., 1903, j.J 

Sir Walter Lawrence (Valley of Kashmir, 67) has expressed astonishmer 
that the drug produced in Kashmir is in trade called charas, whereas pet Shan 
inquiries show that in the south of the valley the drug known as gard 
or churu charras, is extracted from the female plant, and Indians who consur 
it declare that it is real ganja and utterly distinct from the Yarkandi char 
which is also procurable in Srinagar.” “If the'Kashmiri drug is ganja a 
charras it is somewhat surprising, and I have taken some pains to veri 
statement made by the official, who investigated the subject of hemp 
He and the men employed in the trade maintain that the drug made in K 
is ganja.” Lawrence then adds that contrary to the experience, in Beng 
Kashmir ganja is produced from plants that are allowed to mature seeds, 
oil from which is also intoxicating. It is thus highly probable that oe 
charas is a foreign article exclusively derived from Central Asia, and, as it came 
India through Kashmir, was in ancient times called Kashmiri. Formerly it ¢ 
also vid Nepal, but at the present day the chief emporium is Hoshiarpur, t 
supply coming both vid Kashmir and Kullu. It would thus seem highly probah 
that we do not even now possess an accurate account of the production ¢ 
substance, nor all the information desirable of the condition under whic 
dry resin charas or the moist adhesive ganja is produced. Prain holds tha 
former being comparatively permanent once on the surface, it is not. afocted b 
the subsequent fecundation and development of seed. 

It may be here observed that there is at least one important phage ‘ 
tween the South Himalayan so-called charas and that from Central Asia, 
the former is taken from the green plant before it is reaped, and the lntbor 
the dried plant. The possibility of adulteration with actual dust, and ¥ 
fragments of the plant is very great with the Central Asiatic charas, and 
circumstance may account for the higher price often paid for the purer q 
of the Indian so-called charas. For methods of collection consult the Dietionary 
(ii., 115-7); and Baden-Powell (Pb. Prod., 1868, 293, etc.). ty 

Charas is almost exclusively used in smoking, though some of, the fin eI 
qualities are employed for medicinal purposes. It is admitted on all | han¢ ats 
be a more pernicious drug than either bhang or ganja. vie 

3. Ganja.—This is the dried flowering tops of the cultivated fe m 
plants, which become coated with a resinous exudation from glandul ie 
hairs, very largely, it would seem, in consequence of being deprived’ of t 
opportunity of setting seed. To secure this result, therefore, the mal 
plants are deliberately removed from the field at an early date, by 
expert known as the poddar. (Compare this with the account abo 
the removal of the males from the fibre-yielding crop.) One or two 
are paid by the poddar, with the result that every male plant is uprooted. 
As the female plants begin to form ganja, all the large leaves on then 
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is and branches are also removed. The smaller leaves and bracts 
he inflorescence become agglutinated and the manufactured article is 

valued very largely by its freedom from leaf. The colour and smell 
) s features of merit, but as a rule the ganja which has the least leaf i is 

garded as the best. 
anja is cultivated in several localities such as in North Bengal, on the Malabar 

st of W India, and in the Tributary Mahals of Orissa (the Gurjat ganja). 
ye may be regarded as the chief centres, but it is also produced in the Central 

. (Nimar), in Indore, Gwalior, Kishengarh, Mysore, Hyderabad, and 
listriets of the Bombay Presidency. It may suffice to give a few prac- 

the Bengal cultivation and manufacture. It is grown in 
ot tract of country with a radius of about sixteen. miles, and which 

& 0 districts, viz. Dinaj jpur, , Rajshahi and Bogra. It is for administra- 
poses placed ‘under the Collector of Rajshahi, the sub-divisional officer of 

in immediate charge of this, the sdebnlled: Ganja Mahal. Seed- 
formed on high land above inundation, and consist of a light sandy 

© beds are richly manured and plo once a week from the middle 
and are sown in August. eantime the land on which the 

be ultimately raised is being also richly manured and top-dressed 
Faiuhes and ploughed and harrowed once a month. By the middle 
mber the are transplanted to the ridges. formed in the field. 

ionth later a careful weeding is given, and in November the ridges 
coed down and the plants trimmed by the removal of the lower 

aches. This admits of a further ploughing between the furrows and of a 
si cour powdered ecow-dung and oilcake, after which the ridges are 

ny 
\b this nae the first visit of the “ ganja doctor ’’—the poddar—is made. 

» in his paper (Morphol., Teratol., etc., l.c.), explains that the pod- 
guide is the early appearance “of the often abortive, solitary female 

wers so frequently, in the Indian male hemp plant, take the place 
Bee stically should be occupied by the lowest. pairs of paniculate male 

resc s.’ These abnormally placed female flowers, it would seem, are 
) ees before the inflorescence of male flowers could for certain be recog- 
a in consequence breaks the stems of the plants that manifest 

Pp ity and the cultivator following behind “a — bicep and fills 
he , vacant places by fresh imensplentatiana y, reserved 

rp lus in the seed-beds. A second or a third visi is aa ene a for the 
plete extirpation of the male plants. But petition male flowers are not 

‘on the female plants, and these the cultivator keeps a sharp outlook 
wand removes. By January the flowers begin to appear, harvest is general in 
sbruary, and by the middle of March is completed. 

There are three forms of ganja produced :— 

@ Flat Ganja—The stems are cut with a sickle about 6 inches above 
ound, tied together by their ends, placed across a bamboo and carried 

0 the selected place of manufacture...'The inflorescences: are then 
te, by. one placed on the ground, and trodden underfoot so as to 

» the agglutinated flower-tops and smaller leaves to become com- 
acted into flat masses (chdpta ganja). These heads are then baled as 
large flat’ or “twig flat,” according to the size of heads and length 
stalks, 
(6) Round Ganja—Instead of being trodden, the binds are rolled under- 
so that they are less firmly compacted, and are in the form of rounded 
ausage-shaped masses. Round ganja is never baled, but is tied up 

9 bundles (goli ganja). 
Be. Chur (Powder) Ganja or Rora.—Broken fragments or flower-tops P 

ed from the twigs, whether of flat or round ganja, constitute chur. 
se are very largely produced through trimming, especially that of 

é round form. 
% tome Ganja is in other provinces of India usually designated as 
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‘‘ Baluchar,” from the name of a village where it is supposed to have been 
originally procured. The ganja of Upper India, such as that of Gwal 
and the Central Provinces, is called“ Pathar.” The refuse frome Le 
manufacture of ganja is often sold as bhang. ‘291 al 

Medicinal and Chemical Properties.—The action of the dtugi in causi 
insanity has, by the Report of the Hemp Drugs Commission, been v 
as a oreatly overstated belief, The moderate use of the d ie" 
tended with no evil physical effects. If pure and taken in moderation — 
it has little or no tendency to originate insanity. But when mixed with 
the poisonous substances sometimes employed it becomes most 
nicious. Excessive use of hemp in any form, however, indicates and 
intensifies mental instability, It tends to weaken the mind, and. may 
even lead to insanity. But in the year of the Hemp Drugs Commission 
only 7:3 per cent. of lunatics admitted to all the Asylums in India were 
said to be those in which hemp could reasonably be regarded as had in 
been a factor of importance. [Cf, Gibbon, Med. Jurisprudence for 1 a 
Walsh, in Journ. Mental Science, 1894.] Moreover, the insanity produce 
as a rule readily gives way to treatment, and since the drug creates 1 
craving its discontinuance is possible, and the restoration of the m a 
faculties almost instant. So much has, however, been written on thi 
subjects that it is impossible to do more than refer the reader irk 
of the standard works that may with advantage be consulted. ! 

[Pereira, Mat. Med., 1850, ii., 1237-44; Hamilton, Fl. Homeop., 1882, i 
134-42 ; Honigberger, Thirty-five Years in the East, 1852, i., 153-7 ; ii., 248-56 5 
Hem Chunder Kerr, Rept. of Cult. and Trade in Ganja, 1877 ; Fluckiger and 
bury, Pharmacog., 1879, 546; Dunstan and Henry, Hxam. of Active P.: 
of Hemp, in Journ. Soc. Chem. Indust., 1898, xvii.. 269 ; Derivatives of Canna 
in Yearbook of Pharmacy, 1899, 73; 1900, 133; Dutt, Mat. Med. Hind., 1900, 
235-41; Pharm. Journ., 1902, Ixviii., Holmes, 342; Marshall, 362 ; Humphrey, 
392 ; Greenish, 492; Ixix.; Holmes, 129 ; Mahen, 131; 1903, Lexi. oe 431, 548; 
Ind. Med. Gaz., Nov. 1904, 401-15, 421.) ‘) - 

Trade and Fiscal Administration.—In India the cultivation of th 
plant, where intended for the production of ganja, can alone be unde uken 
under license ; moreover, the cultivation is periodically. inspected, ¢ 
the yield approximately ascertained. While no restrictions are place 
on the sales to the trade, the produce when disposed of by the cultivator 
is stored either in Government warehouses for the purpose, or in appro . 
godowns under double keys, one retained by the owner, the otk | 
by a Government official: Removals pay the fixed duty, and are 7 
corded in such a way as to show the relation to the cultivator’s estimated 
production and deed of sale. Both wholesale and retail traders hay 
to obtain licenses. The traffic-in ganja is thus under complete e cont 
through every stage. With regard to charas, a minimum duty of F 
per maund is levied on all imports. The drug i is stored in approved w 
houses and a further duty paid on removal, while inter-provi 
adjustments are conducted on permits to carry from: one provinos ¢ t 
another. Bhang, where found possible, is also taxed, but, the pla ' q 
being wild in many localities, no interference is made with: he 
domestic supplies of the people, the regulations having effect only 
actual sales and regular trade. The sale of the narcotic in any fo 
by persons not licensed to cultivate or sell these drugs, isa erimina 
offence. ay 

Separate licenses have to be taken out for the traffic in each of t 
three kinds of the drug, and the retail vendor is prohibited from supplying 
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rén or insane persons with any. A limit is at the same time fixed 
he amount that may be either sold to, or possessed by, a private person 

time. It is universally believed by both traders and consumers 
i all forms of the ——— with age. This is just the opposite 

n to that held with regard to opium. It accordingly follows that 
' ny ef tt is made to dispose of the produce year by year, and not to 

Ati is perhaps on this account that such indifferent results have 
ined with Indian hemp as a medicine in Europe as compared 

a. Long years ago Honigberger (/.c. 157) deplored this fact. 
ure fresh stuff. it has accordingly been recommended by Prain 
l | purchases by the European dealers should be made direct 
h the Government official in joint charge of the warehouses. 

ug and Revenue.—In 1895, when the Government of India pub- 
ied heir Resolution on the Report of the H.D. Commission, the total 

n all India under regular cultivation of the plant was estimated at 
5,000 acres. In 1900-1 the Agricultural Statistics of India show 

e: xtent of cultivation to have been only 4,096 acres; in 1901-2 it 
mild appear to have stood at 2, 496 acres; in 1902-3 at 1,940 acres ; 
1903-4. at 2,637 acres; and. in. 1905-6. at 2,645 acres, ,with,-over and 
dove, 419 acres in the Native States. If these figures denote an actual 
rt i ment of area, not merely more accurate returns, they have curiously 
ugh been coincident with i increasing revenue. In the Excise Adminis- 

m Reports, the Hemp, Drugs are shown to have realised a total 
venue of £201,344 in 1900-1, of £213,224 in 1901-2, and of £225,352 
-1902-3—later figures are not available. It would therefore seem that 
icial returns may be accepted, as exemplifying the continued careful 
ntrol and restriction pursued by the Government. 

_ Prices and Duty.—The prices of the various forms of Indian hemp 
ary so greatly that it seems hardly worth while to give a quotation of ‘Y figures usually recorded.' The price depends upon a multitude of 
ircumstances, such as the quality, method of preparation, degree of 
ax tion, and the like. The Government of India, in their Resolution 
n the HD. Commissioners’ Report, placed before the various Indian 
dministrations a table of retail prices per seer (2 lb.), which was com- 

mended to their attention with a view to gradually securing a greater 
niformity. To manifest the extremes exhibited in that table the 
ollowing may be abstracted :—Ganga in Assam sells at Rs, 15 lowest 
price ‘and Rs. 40 highest price; while in Bombay it is sold, lowest. price 

s and highest Rs. 5. Caras in Panjab, lowest price Rs. 4, highest 
1; while in Bengal its lowest price is Rs. 35 and its highest Rs. 40. 

B HAN ANG ‘in Panjab sells at lowest price 2 annas and highest 8 annas, while 
n Bengal its lowest price.is Rs.1 and the highest Rs. 6 per seer. These 
avis: ‘ions to a large extent are the direct expression of the varying inci- 
énce of taxation, but there can be little or no doubt that there is a con- 

rable variability in intrinsic merit, not only between the produce 
ow province and another but even between the different districts of 

2 Same province. 
For the rates of duty and all other particulars regarding the traffic 
hemp narcotics, the reader should consult the provincial Reports of 

e Administration in India. Some of these annual volumes (especially 
ian by the Government of Bengal) will be found to contain 

est possible details. 
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) the Panjab, but it has never assumed the position of importance ass 

., was perhaps the first person who described this kind of pepper. In anepistle ¢ 

THE CAPER: 

CAPPARIS SPINOSA, Linn.; Fil. Br. Ind., i., 173; Cooke 
Fl.. Pres. Bomb., i., 44; _Pharmacog. Ind., i., 135 ; _ CAPPARIDEA, Ae 
Edible Caper of Europe and the kabarra, kaur, Kiar, ete., of India, © 

A small prostrate shrtib found on hilly and) rocky ground in Upper Indit 

the Sandwich Islands. There are a considerable number of species of Caz 
no less than 30 being mentioned in the Flora of British India, but only » 
three besides €. spinosa are of any great importance. These are €. ap’ ytla 
Roth., the karél, nepti, etc.—a dense much-branched shrub found abundant 
in the drier parts of the Panjab, Gujarat, Rajputana, Deccan and 8. Karnat: 
and €. horrida, Linn., j., the ardanda, karvila, etc., found in the Che 
valley, ete., a8 far north as Saharanpur, in the Western Peninsula, also in ( iat be 
gong, Pegu and Ceylon. It is also distributed to Java and the Phiee ie 
Besides these, €. grandis, the pachunda, gulis ete. .. is found in the Decea 
Karnatak and Ceylon. 6” Rae 

Several species are known to yield Ons. © grandis affords an ait 
in medicine and for burning, while €. spinosa yields a volatile oil which t 
the properties of garlic oil (Pharmacog. Ind., l.c.). ‘The caper is mentioned by Gree 
and Latin writers, and through them doubtless. the MEDICINAL properti s 
the: root, were made known to the Arabs... It was very gauss 2 ON ISE od 
affections ‘of the liver and spleen, and. also. in amenorrhea. part 
of the plant are regarded as stimulating and astringent, when externa ily @ liz 
The young flower-buds and fruits of €. aphytia, as also of ©. spinosa, are ea 
in India, . The former:species is the more, important; the buds are pickle 
the fruits eaten both when green and when fully ripe. ¢. spinosa pape piss' 

in Europe, where the pickled buds form the “ Capers ”’ of commerce. — : 

in England in the open air, but it is usually regarded. as requiring protecti 
in winter, The Woop of €. aphylta is employed in India for 20m 
small beams and rafters, for the knees of oats, etc., and is valuable | ; 
of its not being attacked by white ants. LCF. Taleet Shereef (Playfair, transl. 
1833, 120.] (Ue 

; =i a a 

CAPSICUM, Linn; Fi. Br. Ind., i iv., 238 ; ‘Steph, ands Churc 
Med. Bot., 1834, i., pl. 44; Bentley: and Trimen, Med. Pl., t. 189; Duth 
and Fuller, Field and orden Crops, i iil., 36-7, pl. 72, 74; Stunteyanll as 
Gard. Veqg., in, Amer. Nat., 1890, xxiv., 151- I; Trish, Rev. Genus Capsioun 
in ‘Missouri Bot.. Gard., 1898, ix., 58 10; tt. 8-28 ; SOLANACER. the 
Guinea Pepper, Red Pepper, Pod Pepper, Chilli, Cayenne, Tabasco, ete. 

History.—There would seem to be little doubt that the entire series of pl 
constituting the genus Capsiewm are natives of tropical America. Peter. 

1493 (the year following the discovery of the West Indies), he says that Columbu 
had brought’ to Spain “pepper more pungent than’ that from the Oe 
1494 Chanca, the physician who accompanied Columbus on his second v 
addressed a letter to the Chapter of Seville on the same subject. In pe 
calls this pepper by its West Indian. name, axi—a word that has since bee 
rendered as achi or agi, and has survived in Spanish to this day. Alth ou : 
some of the’ 16th century authors maintain that the siliquastrum of Pliny is 
Pod Pepper (Capsiewm) of modern trade, the more strictly botanical wri rs. 
very nearly unanimous in the opinion that capsicum was not known in : 
prior to the discovery of America. In passing it may further be obs 
all the older authors speak of siliquastrum as coming from Calicut, re) i 
circumstance it may be inferred to have been the cardamom—a spice which 
this day is almost exclusively derived from that port and which has been ¢ 
sociated with the Malabar Coast of India from the remotest antiquity. At a 
events Amatus on Dioscorides (pub. 1554) distinctly confuses capsicum wit 
cardamom. Fuchs (Comment. de UV Hist. des Pl., 1542-9, ch. 281; also His 
Stirp., 1555, 797) gives an account of “* Siliquastro or Piperitis,” ‘whielt : 
some is called ‘‘ Indian or Chalechut Pepper,”’ ‘‘ Cardamom,” “‘ Spanish Pepp 
etc., and which Avicenna speaks of under the name of “ Zingiber canin am 
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thiolus (New Kreiiterb., 1563, 216) gives a good plate of Capsiewm and calls 
Calic t Pepper.’ He says it is a foreign plant lately introduced into gardens 

any, and subsequently (Med. Compend., 1571, 322) he remarks. that it 
an obvi ious mistake to confuse Capetour with Cardamomum, Lobel (Stirp. 

n No ae 134) observes that within his memory this plant (of which 
on once has been brought from Goa and the shores of Calicut. 

bt, therefore, that the Portuguese had very early introduced 
oo alge Goa, and very = ssibly commenced to export it, in competition 

true pepper, henée Lobel as an after-thought may have associated 
with the new emporium Goa. Clusius (review of Garcia de Orta) in the 

oe ene in 1574, makes no mention of Capsiewm, so that it may 
i the plant had not been seen by Garcia de Orta in India. _A little later, 

‘ , Chusius oo Exot. oe 1605, 340) under oneoum Nrdy ming omy or mig 
ype pobserves t or. American pepper was brought from the Spanis 

t Indies and en oo Thal by the Posecae under the name of Pernam- 
; per. Jacobus Bontius (Hist. Nat, et Med. Ind. Or., in Piso, Ind. Utri 
ial ae 1658, 130-1), who wrote in 1629, describes this pepper under 
aie Chili and Brazilian Ricinus, a fact that led some authors to 

pane uis—the Castor Oil. (C/. Paulus digineta (Adams, 
sh) ao ii)  Bheede (Hort, Mal., 1679, ii., 109, pl. 56, in a note by John 

remarks that. the capo-molago or Indian pepper described by him 
Si tenders hi pepper, the prefix capo or capro denoting its introduction 

raders ; his plate is a typical example of Capsicum frutescens. It 
wctice ly the same plant which Rochefort calls awi or carive ; which Reechius 

u 6: ist. New Spain) describes as chilli or Mexican pepper } possibly also that 
ich Piso calls by its Brazilian name quiya ; which Plizabeth Blackwell figures 

in her Curious Herbal (1739, i., pl. 161); and which Hernandius 
he at Hisp., 1790, i., 277-82) discusses and_ illustrates most, fully as 

>of t BAOFINS of Capsicum. In a further passage Rheede gives a plate of ie 
i dog olago, which is doubtless: var. grossa, and was. thus apparentl 
Pat oe int inteod aokion into India than the capo-molago.. (Cf. Labat, Nouv. a 

"fa P Amerique, 1724, ii., 68; Milburn, Or. Comm., ii, 208 ; Bentham, 
yf em Cult. PL, in Journ. Hort. Soc., 1855, ix., 141; Henry, 

a hin 3, Semler, Trop. Agrik., 1900, ii., 284-5; Pharm. Soc. Mus. 
58.] 

he history so full and so pertinent (many other authors might be cited), 
surprising that one of the greatest of Eastern botanical authors, 

ly a hundred years after the appearance of Rheede’s Hortus Malabaricus, 
a have affirmed in the most emphatic manner Sposa his belief that at 

forms of Capsiewm had not only been cultivated in India from the 
_ ancient times, but that it was the siliquastrum of Pliny and Capsicum 

of Actuarius. Rumphius (Herb. Amb., 1750, v., 247-52, pl. 88, ff. 1-4) 
nced those opinions without observing that many of the passages in his own 

t admirable and detailed account contradicted his main contention. For 
mple, while commenting on Rheede’s Malabar name molago, he deprecatingly 

s that no mention is made of its daily and well-known use as a condi- 
‘It never seems to have occurred to Rumphius that Rheede’s silence 
point, as also the fact that Marco Polo (1286-96) and Garcia de Orta 

56 3). made no reference at all to capsicum (though they discuss ordinary 
ope and the cardamom), ht be accounted for by t belief that the 

3 were unknown to the Natives of India in the time,of Marco Polo, and 
p as that of Garcia de Orta, while they were but imperfectly under- 

1 in Rheede’s time. Rumphius describes three main forms of Capsicum, 
ch he on (a) the great red capsicum, the ritsje of the Dutch and recche of 
Bia in India, the tschilt besar or tschili-ayer of the Natives; (b) the 

r red capsicum—a fruticose plant called tschili-mera; and (c) the yellow 
§ Jksnown as ¢tschili-cuning. Rumphius then adds that the Portuguese 

‘ite sere est Indian name azi as achi, hence comes the Indian name achar, 
ich tch render br eit word which has the same meaning as reccheado, 
ne y pickles. It will thus be seen that practically the entire series of ver- 
cular names mentioned by Rumphius, far from their establishing an ancient 

ige in India, would seem to prove that the introduction of the plant may 
lace somewhere about the middle of the 17th century. The names 

in Tain to-day are clearly of foreign or modern origin, such as chillies, 
a (= red pepper), goa-mircha and the like. There are, in fact, no ancient 
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names for the capsicums in Chinese, Sanskrit, Arabic, Persian, Hebrew, Gi elk, 
’ or Latin.. No Indian botanist has ever recorded having found ‘a spe 

Varieties 
and 
Cultivated 
Forms. 

Nepal Chilli. 

Influence 
of Soil. 

Oherry Pepper. 

Cayenne. 

Black Nubian. 

Capsicum in a wild-condition. But the rapidity with which the species and 
races of this pepper became’ disseminated throughout the tropical and’ warm 
temperate tracts of the globe, following closely on the discovery of the West 
Indies and America, is one of the many examples of the marvellous powers « 
adaptability and endurance possessed by the plant-cohorts from the New World 
on their invading the Old. ie . At SCENE 

Cc. annuum, Linn. ; C. grossum, Willd., in Fl. Br. Ind., iv. 2395 
Trish, lc. 65-97, tt, 10-28. rm AOR 

The following statement is derived mainly from Mr. H. C. Irish’s adm 
review of the varieties and cultivated races of this species :— 5 

(a) Var. abbreviatum, Fingerh. : the Celestial, Etna, Kaleidoscope, Red Wrinkled 
Princess of Wales, etc. s a 

(6) Var. acuminatum, Fingerh.; the best examples are the erect-fruited Chi 
and the pendent-fruited Long Cayenne, Long Yellow Cayenne, Nepal an 
the Yellow Nepal Chilli. It includes, in fact, most if not all the long, pr 
pendent forms common as field crops, Recently’Mr. H. M. Leake pe 
some interesting experiments with capsicums at Dalsing Sarai. He select 
seed carefully and sowed them in order to watch the tendencies to variatic 
Nearly half the erect podded stock had pendent pods. Every plant was, hov ; 
ever, consistent, either having all its pods erect or all suspended, — ie furt or 
found that chillies will grow on usar land if sown early. Very possibly most | 
Léake’s plants belonged to this variety, but as I have not seen any of 
specimens I cannot say for certain. sSieise a : 

This would appear to be the Capsicum minus flavum of AR . 248 
Mr. Irish remarks that the seed of the Nepal Chilli had been supplied by 1 
Superintendent of Saharanpur Botanic Gardens, and on being cultivated prove 
different from other plants seen by him, In the Report of the Saharanpur Botani 
Gardens (1894-5, 10) it is stated that the Superintendent had received seed 
direct from Col. H. Wylie, British Resident in Nepal. The plants grew freely, 
but the pods produced possessed none of the peculiar flavour and pungeney 
the pods imported from Nepal. The Superintendent then adds, “In the 
which accompanied the seeds Col. Wylie informed me that that would p 
be the case, as the variety so much in request is the product of a peculiar k 
soil, only found in certain localities, and that in Nepal itself the true Nepal 
when not grown on the right soil, scarcely differs from the common long re 
of Indian bazars.” ' oe 

if. 

‘(c) Var. cerasiforme, Miller; Roxb., Fl. Ind., i., 574.—Cherry-pepper 8 often 
alluded to by the early authors, such as Miller, Gerarde, Parkinson, Tourne! 
etc. This includes the Little Gem, Prince of Wales, Cherry, Yellow Ch 
Oxheart, Yellow Oxheart, etc. whe bos 

(d) Var. conoides, Miller: the best-known races are the Coral Gem, To basco, 
; “ia Cayenne, Orange-Red Cluster, etc. 

(e) Var. fasciculatum, Sturt.: the better known races are Red Cluster, Yel 
Cluster, etc. ogi pnt TN 

(f) Var. grossum, Sent. : Roxb., l.c.—This is the kaffree-murich ; is often all 
to and figured by the early European writers such as Miller, Parkinson, Ft 
Gregorius, Bauhin, Morison, Rheede, etc. Under this form have to be pl 
—The Emperor, Monstrous, Sweet Spanish, Bell, Ruby King, Golden 
Brazilian Upright, Squash, Yellow Squash. In India the races of this a 
may be said to exist mainly as garden piants, though large inflated yellow 
of this form have recently begun to appear in the markets as a regular a 

i ’ 5 E LER wit) = of trade. 
(g) Var. longum, Sendt.: C. annuum and purpureum, Roxb., Fl. Ind.,i., 5735 

C. bicolor, Bot. Mag., 43, n. 1835.—This is the plant most frequently des qd 
by the early European authors. The best-known races are Black Nubia 
Red, Country Fair, Cardinal, Long Yellow, Elephant’s Trunk, Ivory Tr 
Roxburgh tells us that he found a single plant of €. purpureum in the Botar 
Gardens, Calcutta, in 1796 but could not learn whence it came, though 1] 
adds, “most likely from the Malacca Islands.” Irish assorts all ‘these 0: 
gether as forms in which the calyx rarely embraces the base of the fruit. It 
seems probable that most of the plants hitherto regarded by writers on Indian 
garden plants as forms of €. fruteseens should be relegated to this position 
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_ ©, frutescens, Linn.; C. fastigiatwm, Bl.; Wight, lust. Ind. 
ii., 198; Dunal, in DC,, Prod., xiii., pt. i., 416; O. minimum, 

fille sors. Dt. 1768 (ed, viii.); Roxb., Fl. Ind., i., 5745 Capo 
olago, 1140, 

" This is often called “Bird Pepper.” According to the P 
ica (ii., 563), C. minimum exists as a weed of cultivation in most parts of 
a s I personally have never observed, and hesitate to t. 

wing to the large size of the plant it is the gach-marich of most Indian 

Thy? peatum, Linn. : C. minus rubrum, Rumph., lc, 248, t,. 88, f. 2; OC. Brasili- 
num, a4 sius, Hist. Exot. Pl., 340, etc. ; 
Rheede and Rumphius figure and describe forms of C. frutescens, 
t say remarkably little about the capsicums most _prevalently 
tivated at the present day. And a thoughtful perusal of the 

u Sages used by Roxburgh, in his Flora of India, leaves the impression 
hat, even in his ‘day, the cultivation of no capsicum assumed the 
ignitude of a regular field crop, such as may be seen to-day in almost 
ry province of India, especially in Bengal, Orissa, Madras and the 
scan. But C. frutescens, far from having. become the most 
bundant form, is usually met with as solitary plants in the grounds 
round temples and in the flower gardens of the well-to-do classes, but 
hardly if ever a regular crop. It is nearly always distinguished as the 
ach-marich or “long ka morich,” as it is called by Buchanan-Hamilton 

(Stat. Acc. Dinaj., 187-8). In India the most extensively cultivated 
are the following forms of C. annuwm :—var. acuminata followed by 
_tonga, and next cerasiformis. " 
Pu ultivation.—It is impossible to furnish any statistics of the areas 
under these plants since they are most frequently raised as borders to 

elds, or as lines through fields. In Eastern and Northern Bengal, 
vever, capsicum becomes a regular field crop, thriving best on a 

light sandy loam. The form most frequently seen is a long, narrow, 
‘pointed, pendulous red fruit. The seed is sown broadcast, and in Bogra, 

“example, capsicum assumes the condition of an exceedingly important 
told-season crop. In the Settlement Report for Nagpur, Central Provinces, 
me useful particulars are afforded regarding chillies. The seed is 

sown about June and the seedlings are transplanted about August. In 
‘September the earth has to be banked up against the stems. Irrigation 
! s necessary during the cold weather, and the crop comes into season 
trom January to March. ‘Its value is from Rs. 120 to Rs. 150. per 
‘aere. Dry chillies are only about one quarter the weight when green. 

_ Very little information exists regarding the red pepper of Assam or of 
Burma. Of the Kyaukse district of the latter province we read that the 

Owest estimated yield would be 365 Ib. (100 viss), valued at Rs, 15 an 
‘dere, the highest about Rs. 350. Of Sagaing it is said the seed is sown 
in August, planted out in September and October and the crop ripens 
rom January to March, the green fruit a month earlier. A long and 
highly instructive account will be found in the i+ te Report for Mevk- 
ila ( 896-8, 8, 23, 69), which shows the high-class cultivation pursued, 
he labour entailed, and the risks through failure of rains.. The erop 
usually comes into bearing by the middle of December. The trade is 

entirely in the hands of the Chinese, who rule the’ market and export all 
hey can purchase. In Myingyan the sowings are not made till September, 
and ‘the plants come into season about March. Chillies have been recom- 
mended as a catch crop among young tea for Assam. 
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Bombay. In the Bombay Presidency chillies are rotated with ordinary market- 
7 

Panjab. 

Food. 

Oayenne 
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Vinegar. 

Medicine. 

Trade. 

- fruits in salt water or vinegar (see p. 1110). Tabasco and Paprika are speci 

' gargles, and an ingredient in most medicines that are intended to alleviate — 
toothache. As a rubefacient and counter-irritant, the bruised fruits, in 

garden produce.’ On the black soil of the Deccan (Krishna Valley) is 
produced a fairly large proportion of the red pepper conveyed to — 
Bombay. But the most important areas of production in Western India 
are Dharwar, Belgaum, Khandesh, Satara, Poona and Sholapur. hy 
sicums are usually sown in the rains, but if the land be irrigated e-1 
become a rabi crop... Usually they are raised ina nursery and transplanted, — 
and in about three months the first crop may be gathered. [Cf. Mollison, — 
Teatbook Ind. Agri., 1901, iii., 206-9.] Speaking of the oe 2 
Stewart tells us that when grown on the hills, chillies become more p s 
hence no doubt the special merit of the so-called Nepal Cayenne. In the — 
Lahore Gazetteer (1893-4, 164) will be found useful particulars of this crop, — 
It is planted out in June and begins to come into season by Octo 
Thirty maunds an acre for wet and 8 for dry are considered a 
outturn. The cultivators sell it wet at 30 seers or one maund 
rupee. In the Gazetteer for Montgomery District (1898-9, 142) it is s 
that the crop is sown in January-February; the ground dug about thi e 
roots in February-March ; watered every fifteen days; and the pods 
collected May, June and July. White ants and parrots prey on it. 

_Uses.—It is needless to mention the varied uses of capsicum, The 
dried fruit reduced to powder forms the Red Pepper or Cayenne of 
merce. But cayenne is, as a rule, prepared from the small, very pungent 
fruited forms only. It is an ingredient in all curries and many other fo 
preparations, and is used throughout India and by every class of the 
community, so that while of comparatively modern introduction, the con- 
sumption of red pepper has now become all but universal. There ar 
various brands of pepper sauce, which are produced as decoctions of tl Br 

! . 
ie 

x x European sauces. In Bengal an extract of the consistence of treacle is 
regularly prepared and sold. The green fruits are pickled or cooked fresh — 

with special dishes or even eaten raw. As a MEDICINE capsicum is sto- 
machie, stimulant and astringent ; cayenne pepper is a valued adjunct to — 

the form of a poultice, act energetically, and added to mustard are of 
highly beneficial. For the medicinal uses and chemical properties 1 
reader should consult the Pharmacographia Indica and other such works. _ 

Trade in Capsicum.—During the five years ending 1900-1 the foreign 
exports rose from 8,126,175 lb. valued at Rs.7,20,925, to 9,485,820 lb. valued — 
at. Rs. 12,47,349. These figures represent an increase of 16-7 per cent. 01 
the quantity, and as much as 73-0 per cent. on the value. In 1906-7 the 
corresponding figures were 11,007,929 Ib. and Rs. 14,37,635. During that 
year Madras contributed 7,677,7631lb., Burma 1,386,739 lb., Bengal 1,567,162 
Ib., and Bombay 363,060 lb. The most important receiving countries were 
Ceylon, which took 8,419,713 lb., the Straits Settlements 1,872,738 Ib., 
Mauritius 287,027 Ib., Aden 104,356 Ib., the United Kingdom 85,428 Ib., 
and other countries the balance of the total. | 

These figures are, therefore, representative of the normal and present 
condition of the traffic, and they also denote its thriving condition. This 
is confirmed by the account of the Trade carried by Rail and River in India 
during 1906-7. During the five years previous the recorded transactions 
under the statement of imports were 832,648 cwt. in 1902-3; 760,611 
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in 1903-4; 763,106 ewt. in 1904-5; 977,801 ewt. in 1905-6; and 
3,059 cwt. in ‘1906-7. But of these very large amounts only ‘about one- 
: wy dale ‘pela me the port towns as the supplies to meet local demands 

to the corresponding returns for exports, 
t that Mad Madras is by far ites largest producing province of India 
ey is, excluding Burma, not shown in the returns of rail and 

raffic), followed ordinarily by Bengal and the Panjab. All the 
of ni (including the Native States) exports usually about the same 

ina Bengal, which is commonly only about half that of Madras. 

REYA ARBOREA, Row. ; Fl. Br. Ind., ii., 511; Gamble, Man. 
imbs., 364; Cooke, Fl. Pres. Bomb., i., 497 ; Duthie, Fi. Upper Gang: 
BALD Brandis, Ind. Trees, 332 ; Myrrace2. The kumbhi, ayma, 

, putai-tanni-maram, kumbir, buda- durmi, kaval, gavuldu, banbwe, etc. 
ops deciduous tree of rapid growth, frequent i in the Sub-Himalayan tracts 
om the Jumna eastward and in Bengal, Burma, Central, South and West 

,é to 5,000 feet, also met with in the moist regions of Ceylon, 
ybinson (Desc. Ace. "Assam, 1841, 43) described it as a “‘ tree of immense size. 
wood... well hg for the stocks of match-locks.”’ It is much sub- 

| the defoliating reel moth, Dasychira thwaitesti, Moore. The 
-6 turn red in the col 

We eppears to yield a Gum, and a good Frsre for coarse, ene and sacks 
the bark, the latter part being also. employed in Tanniye and 

Drs. Tasar silkworms feed on the leaves. The bark is also used as an 
astringent MeprcrNE ; when moistened it gives out much mucilage and is. utilised 
“i the aes ea of emollient embrocations. The flowers are given as a tonic 
af -birth, and the dried calyces (vdkumbhd) of the flowers are sold in the 
~ rket as a demulcent in coughs and colds. The fruit, known as khini, is eaten 

Panjab and is also given to cattle. According to Lhe (Jungle Products, 
98, 8, 10) the bark is ground into a kind of flour in Oudh during famine. _ The 
sds are said to be more or less poisonous. The TIMBER, which is very durable 
fairly hard, is used for agricultural implements, gunstocks, houseposts, 

ZY bone, etc., but Kurz says it is too heavy for such purposes (43 to 60 Ib. 
Sedbic ft.). It stands well under water, and is much admired for axles, _‘ This 

is an important tree with a fine wood, which is too much neglected ’? (Gamble). 
» fibrous bark is used as a slow-match in Mysore, and has, been, successfully 
ery, the Ordnance Department as a substitute for English beech i in fuses, 

injam it serves for the scanty clothing of Hindus affecting sanctity. Rheede 
. Mal., iii., 36) says that wild pigs are very fond. nf the ie andi f that it 

used by hunters ‘to attract them. | 
i ary i 

*,CARICA PAPAYA, Linn. ; > Fl. Br. Wades ii, 599; : Gooked! Fil. 
oh . Bomb., i., 524; Passtrtorex. Most of the ‘vémnacular names, 

a, papaya, papia, bappayt, popai, etc., are obviously derived from 
the Carib ababai, which is still further corrupted into the English Papaw. 
he Burmese name himbawthi means fruit brought by sea-going vessels, 

1 the Panjabi name kharbuza is Castor-oil-Melon. 
a ‘History.—A subherbaceous almost branchless tree, commonly cultivated in 

rdens throughout India and in various localities more or less naturalised. The 
ait is not mentioned in the Ain-i-Akbari as haying been known to Akbar. 
/ was sent to Pasig be from Brazil in 1611 (Hist. Brot. Pl., app. 42), who 
le gs of the male and female plants. George Marcgraf (Hist. 

» in De Med. Bras., 1648, 103) furnishes an account of the plant, and a 
shot description, with a figure, is given by Jacobus Bontius (Hist. Nat. et Med. 
fin Or., in Piso, Ind. Utri. re Nat. et Med., 1658, 96). It was figured and de: 

ibed admirably by Boym in 1656 as.an Indiahplarit inttoduced ‘into. China 
Fi. Sin. -» pl. A), so that it, must be regarded as another instance of the rapid 
lisp srsion of new plants after the discovery of America. Rheede (Hort. Mal., i., 
21, f. 15), 1686, and Rumphius (Herb. Amb., i., t: 50), 1750, also figure and 

_ describe both male and female plants, the former observing that the Malabar 
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Pharmacopeeia did not include the drug. Hughes (Hist. Barbados, 1750, 181,'tt2 8 F 
14, 15) gives a couple of splendid plates prepared by Ehret, while Labat (2 ca 
Voy. aux Isles de? Amerig., 1724, ii., 308) contributes a useful account of the 

Dr. Dymock believes that a fibre from the stem is utilised in America ; 
Africa, but the principal value of the tree lies in the fruit, which is both eaten 
employed as a Mzpricinz. An account of its: medicinal properties may here 
summarised from The Agricultural Ledger (1896, No. 31). The digestive ¢ 
of the juice upon meat was probably known in the West Indies at a very 
date, and appears to have been communicated to the inhabitants of this cow 
upon the introduction of the tree by the Portuguese. It has long been the cus 
in India to render, meat tender by rubbing it with the juice of the fruit or 
wrapping it in papaw leaves. In 1877 the milky juice began to attract at 
tion in Europe as a digestive ferment, and Herr Wittmack of eee 
made a careful examination of its properties (Pharm. Journ., Nov. 3 ie 
On the evidence of medical, physiological and chemical experiments made » 
papaya, the active principle has been separated and given the name of p 
or papayotin. It was first separated by Peckolt, This may now be consid 
almost an article of medical commerce in Europe, and has in fact 
extensively used in France and Germany, as well as in England, being gi 
with good results even to children. Notwithstanding all the experi 
made with this vegetable pepsin, it has not as yet been introduced it 
British Pharmacopeeia, though four preparations of it are given in the “F 
Pharmacopeia.” Papain is even held by some to compare very unfavourably — 
with pepsin when tested with egg albumen. Mr. J. C. Umney, reporting on 
sample of 12 oz. of dried Carica powder, wrote :—‘‘ There is no. doubt that b 
repeated precipitation by alcohol a highly active digestive product migh 
obtained from this crude concentrated papaw juice, valuable for use under 
circumstances where pepsin is unavailable.” [Cf. Agri. Ledg., l.c. 
Bouchut and Wurtz, Comptes Rendus, 1889, 425; 1890, 1379; Bouchut, 61) 
Wurtz, 1891, 787; also Dict. de Chem., suppl., ii;, Pharm. Journ., ser. 3, 
343, 383; Chem. and Drugg., 1904, 185.] . ae 

A question of importance to be settled is the most serviceable form o! 
mercial papain. And since prolonged moisture is deleterious, the juice 
be dried as soon as possible; but heat is said to destroy its activity, he 
should be dried at a low temperature. A preparation of this kind is s 
commerce under the name of ‘ Finkler’s Papain.”’ The best method to prep 
papain is to collect the juice of the unripe fruit, mix it with twice its 01 
volume of rectified spirit, let the mixture stand for a few hours, and then 
off the insoluble matter and dry in vacuo or over calcium chloride at + 
ordinary temperature of the atmosphere. After being powdered it shouk 
kept in well-stoppered bottles ready for use. In view of a possible trade e 
in India or in Europe, manufacturers are recommended to observe caretu 
precautions just enumerated. On account of caste difficulties, it might not 
possible to introduce animal pepsin very largely into use in India, buta g 
vegetable substitute might be of much value and find a ready sale. ___ 

The ripe Frurt is eaten by all classes and esteemed innocent and whol 
A wonderful range in quality is observable. In some localities, such as. Ha 
bagh in Chota Nagpur and Gauhatti in Assam, the fruit is large and very sy 
in others it is small, coarse and hardly edible. The opinion generally pre 
that to obtain good fruit it is necessary to remove the majority of the Bi - 
The better qualities of the ripe fruit are eaten with a little sugar and { 
lemon juice, and by some people with pepper and salt. The use of papawj 
in softening tasar cocoons and thus facilitating their being reeled, has recently 
received some attention. oe 

(Cf. Buchanan-Hamilton, Stat. Acc. Dinaj., 166, 196; Fleming, Ind. Med. Pi 
and Drugs, in As. Res., 1810, xi., 161-2; Ball, Comment. Garcia de Orta, Coll., 
xxxvi., in Roy. Ir. Acad., ser. 3, i., 653; Pharmacog. Ind., ii., 53; Wiesner, Die 
Rohst. des Pflanzenr., ii., 790; Der Tropenpflanzer, 1901, v., 27, 288 ; viii, ! 
Sly, Papain or Veget. Pepsin, in Agri. Journ. Ind., 1907, ii., pt. 2, 212-3.] — 

CARISSA CARANDAS, Linn. ; Fl. Br. Ind., iii., 630; B 
Ham., Stat. Ace. Dinaj., 169; Gamble, Man. Ind. Timbs., 479; © 
Fl. Pres. Bomb., ii, 124; Apocynacez. Bengal Currants (Mason), 
karaundd, timukhia, kurumia, kalaka, kalivi, karekai, kan, ete. = 
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tomously branched bush cultivated for its fruit in most of India 
id to be wild in Oudh, 8. India, depen sadanaeaedin 
<i to Burma and Ceylon, . Waris Lac in the Panjab (Agri. Lap 

’ The trait is ripe in J to August. It is mentioned 
transl., 1590, i., $7) as sub-acid, and as sold at | dam 

ar,i4.¢. 40 vcore for Rs.L.. It is said to, be used as an AUXILIARY. in DYEING 
nd TANNING; an adhesive fluid exudes from wounds on the stem. When 
wipe the fruit is astringent, and when ripe cooling, acid and useful in bilious 
ymplaints and as an antiscorbutic, The root is acrid and is made up as a 

siyeit a lime-juice and camphor, and used to keep off flies and relieve itch. 
st before it ripens the fruit is made imto pickles and also employed in 
4 : puddings. When fully ripe it makes a jelly equal to red currant, 

purpose urpose it is grown in European gardens. The Natives universally 
and do not cook it, except, as. a preserve in curry or chutney. The 

m is hard, smooth and close-grained, and is used both as fuel and for 
sing spoons and combs, especially at Udayagiri in Nellore. The shrub makes 

coedin edingly strong fences, and its number of sharp spreading thorns render 
almost impassable. 
um, 4. 0C.; a small thorny evergreen shrub, wild in most parts 

2 ially in the drier zones. The small fruit is eaten and the 
ber used for much the same purposes as that of €. Carandas. It is an 

nt element in reafforestation, since it persists on the poorest and rockiest 
in spite of being greedily eaten by sheep and goats, Rumphius (Herb. Amb. 

ar.)y 1755, vil., 57) describes C. Carandas, the cultivated plant, whose 
sete ASS made into pickles when half ripe. His. plate: (t. xxv.) is, however, 

that its determination is impossible. 
~[C Baber, Memoirs, 1519 (Engl. transl. ), 326;.J. Bauhin, Hist. Pl., 1651, 
» 8; Gareia de Orta, 1563, Coll., xiii.; also in Clusius, Arom. Hist.,. 1567, 
l4 vow Ball, Comment. in Proc. Roy. Ir, Acadw-ger. » Bhi i. 400 ; - Jones, Ae, -Res., 
v 3 Pharmacog. Ind., ii., 410.) 

CARPETS AND RUGS. is ety Indust. Arts Ind., 370-86 ; 
de: n-Powell, Handbook, Manuf. and Arts. Pb.,.. 1872, 10-2, 26-17, 

} _W. P. Dickson, Notes on Carpet Manuf. in Lahore Jail, Dec. 1885; 
ft. N. Mukharji, Art Manuf. Ind., 388-98 ; Monographs, Woollen In- 
strie ies :—N. Banerjei, Bengal, 1899, 15; bg W. Pim, N.W. Prov., 

. 9-12; D.C. Johnstone, Panjab, 1886, 78; B. A. Brendon; Bombay, 
899, 7-12; J. T. Marten, Cent. Prov., Se: 8; E. Thurston, Madras, 
8 “LN; Journ. Ind. Art, 1905, C. Latimer, Monog. Carpet 
iy an ’ Pb., 1907; Watt, Ind. an ‘at Delhi, 1903, 425-47. For 
sof vegetable fibres see under Mats and Matting, p. 175. was 

“Hi y.—Considerations of space forbid any attempt to discuss the C 
dustry of India in detail. As pointing possibly to their essentially es 
are ts are in India often designated as alcatifs (katif = a carne’ with 

ong pile, in Arabic). They dre mentioned by Pinto (1540 a.p.); Tenreiro 
4 0); by Linschoten (1598); and by Pyrard (1608)—the last author gives 
i of the luxurious habits of the Portuguese ladies of Goa, sitting on costly 

aleatijs.. There may be said to be two chief kinds of carpets in India :—(a) PILE 
‘CB “(the kalins or dalton and (b) the Prat, Strren (the daris and sha- 

] njiis)... The reader will find a fairly comprehensive sketch of Pile Carpets in 
nian Art at Delhi, 1903, and with much advantage might consult the special 
monographs mentioned above as also the article in the Dictionary, while the series 
of admirable plates given in the Journal of Indian Art (1905) will fully elucidate 
he subject. In. passing it. may be said that there is no certain knowledge that 

manufacture in India of high-class pile carpets dates farther back than the 
n.of the Emperor Akbar, of whom we read that in the year 1590 he “ ex- 

‘ Ryely-encouraged " carpet weaving in Agra, Fatehptir and Lahore, and again 
that. ‘ carpet-weavers have settled here (? Agra) and drive a flourish- 
ng trade.’ ” [Cf. Ain-i-Akbari (Blochmann, transl.), i., 55; (Gladwin, transl.) ii., 
0, 41-2; also (Jarrett, transl.) iii, 9.) One of the earliest and. best-known 

ca from the Imperial factory at. Lahore. is. that. presented in 1634 by Mr. 
to the Girdlers’ Company of London, and which may be seen in the Com- 
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pany’s hall. It bears the Company’s arms and is Persian in design. It is qu 
probable, however, that India possessed a carpet industry of its own, 
very possibly not in pile carpets, long anterior to the advent of Persian ini 
(see under Multan, also Ellore). But it would be difficult if not. impossi 
prove either that India possessed an indigenous art of pile-carpet weaving b 
the date named, or that the introduced industry made much progress for 
years subsequently. It, however, survived and in time absorbed’ so n 
local conceptions as to justify the description “‘ Indian Carpets.” It has 
said that the modern jail-made pile carpets have debased and degraded a sy 
of manufacture that had been “literally and figuratively interwoven with . 
life of the people.” But if the pile-carpet industry was only introduced a 
fostered by Akbar and practised by his co-religionists, and if it be the fact th 
it has not to the present day been taken up by any recognised Indian ¢ 
it is difficult to see how it could be described as having become “ inter 
with the life of the people.” - It is much more likely that the modern jail-m 
facture preserved from extinction the foreign art, than that it debased an 
degraded it. Milburn (Or. Comm., 1813, i., 136) says that carpets were formerl: 
an article of trade, but through ‘“ the improved state of our own manufactur 
and the heavy duty on Persian carpets, they are now seldom imported.” 
would thus seem fairly certain that by the beginning of the 19th century ti 
Indian carpet trade (such as it had been previously), like that of Persia, hi 
suffered greatly through the rise of British manufacturing enterprise. Tl 
craftsmen in all countries produce the standard of goods demanded of them 
it would therefore be most interesting to obtain any sort of indication of t 
class of goods in demand immediately prior to the modern jail-made ‘a 
So far as Indian records are concerned there is nothing to show that the Ne 
of India to any material extent ever used, and certainly to-day they do not 
Indian pile carpets. Pyrard (Voy. HE. Ind., 1601-10 (Engl. transl.), ii, 24 
observes that “‘ They make carpets of the fashion of those of Persia and Ormu 
but not so fine or so dear, for they use the rougher and longer wool ; the pati ber 
are however the same; they also make cotton carpets with bands of m 
colours.” So long ago as 1655, Terry in his Voyage to Hast India (ed, 177 
pointed out that the Eastern artists were essentially imitative. He speal 
their cotton and silk carpets, but makes no reference to woollen carpets. " 
then, for the degradation of Indian art not the Government nor the. Na 
are responsible, but the people of Europe and America, who ask for and tt 
fore get cheap inartistie productions, And this has possibly been confi 
definitely by an invention recently announced that will enable Oriental c 
to be produced by new and special machinery at a price far below that 
hand-loom weaver. . a 

For the purpose of easy reference the classification employed in Indian 
at Delhi may be pursued in this review :— . wala 

I. Pile Carpets :-— i 5 se 
1, Panjab.—The chief centres of the carpet industry in this province — 

are Amritsar, Kashmir, Lahore, Multan, Hoshiarpur, Batala, Baha 
Kohat and Bannu, and they have been named in their order of impo: 
But Peshawar has also to be added, since it is the great emporium of the Tr 
frontier traffic in carpets brought from Afghanistan, Turkestan and Persia. Ap 

Lahore.—It has already been suggested that the manufacture ‘of rpe ti 
at Lahore, established very possibly by the Emperor Akbar, soon decayed, ai 
in support of that view it may be pointed out that in Honigberger’s Th 
Years in the East (a work that deals specially with Lahore prior to 1852) 
is no mention of an indigenous carpet industry. In this connection also it 
be observed that the Ain-i-Akbari makes frequent reference to the Persia: 
carpets as regularly imported into India (Blochmann, transl., 55). And it woul 
seem probable that most of the Lahore carpets mentioned in the Records of the — 
East India Co., and elsewhere, refer to that Trans-frontier trade and not 
Indian woven carpets. A letter to the East India Co., for example, of the year 
1617 (Foster, H.1.C. Letters, vi., 250) mentions that ‘carpets to be well 
chosen would require a long time: those which are true Lahore carpets are 
not suddenly to be gotten.”” It is possible that this may point to the survive 
of the Muhammadan carpet-weaving industry (introduced by the Emperor sot 
30 or 40 years previously), or it may simply denote the uncertain: Trans-front 
supply, the carpets being picked up in the bazérs, not ordered from the weavers 
At the present day, at any rate, the most prized carpets in Lahore Museum are 
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1o8e discovered at Peshawar, and, with the exception of a few looms in the 
ls, there is no local industry. <A beautiful t, the property of Mr. G. 

ng, is fig in the Journal of Indian Art for April 1905, and said to have 
m a Lahore factory in the 17th century. 

Amritsar —This is probably the most important carpet-weaving centre in 
» a though the industry would appear to be quite modern. I have not 

1 a “to find any references to it, either in the Hast India Co.’s Letters or 
| older books of travel. It may be said to be mainly in the hands of Hindus 

» employ European supervision, and Muhammadan weavers who work (for 
A0st part) on the contract system. It is affirmed that the utmost care is 
| in the oldest and choicest patterns and in selecting the wool 

“the vegetable dyes. Pashm (the fine shawl-wool) and camel’s hair are 
i for the best descriptions, and, as with all Indian carpets, the work is done 
ely by hand. There are several factories, some of which possess as many 
0 ome. others not more than eight or ten. The industries of Hoshiarpur 

¢ may be taken as off-shoots of the carpet-weaving of Amritsar. 
1) Kashmir there are several factories which turn out extremely beautiful 
The trade is in Srinagar, and the factories are practically all owned 

Europeans, and were originated to find labour for the shawl-weavers who 

t 

thrown out of employment through the decline in the demand for their 
éditary craft manufactures. The plates in the Journal of Indian Art (1905), 
y and October (six in number), fully exemplify this style. The fine old carpets 
served in the Asar Mahal of Bijapur are believed to date from 1657 and to 
s come from Kashmir. If this The correct the Delhi Emperors may have 
plished a factory in the “ Happy Valley ’’ 250 years ago. The carpets in 

lestion are fully representative of the styles usually designated Mughal. [Cf. 
rn. Ind. Art., l.c. Jan.] 

‘Multan is often spoken of as having an indigenous carpet industry, or at 
‘events one which dates prior to the introduction of the Persian craft. It 

S seems probable that the so-called Multan conceptions were modelled on 
} brought long from ‘Turkestan, in consequence of the Pawindah trade. 

trow shape, bold yet not clear detail, and vivid colouring are charac- 
s of both Multan and Turkestan carpets. On the other hand, Mr. Latimer 
of the household industry of Multan as characterised by names of tools, 
and methods of weaving that are clearly of Persian origin. Examples 

‘Multan and Dera Ismail carpets are to be seen'in the Journal of 
dian Art (1905), July and October numbers. Bahawalpur carpets differ but 

3 from’ those of Multan. In passing, mention may be made of a recent 
fempt to utilise in the local carpet industry the vast supplies of the floss of 

tropis gigantea (p. 207). ; 
Peshawar is, as has been already observed, the emporium for Trans-frontier 
S, notably Turkoman or Tekke (commonly called Bokhara) rugs and the 
ensive Herat and Yarkand carpets. In Kohat and Bannu and a few other 
es along the North-West Frontier a peculiar form of rug is produced called 

ai, in which loops of the weft threads are made to protrude an inch or so 
tween each a of the warp strands. The designs are usually in purple or 
mson with black, yellow, and sometimes green. The result is crude but not 
rtistic. 
2. Rajputana and Centra! India.—From the jail-looms of Jaipur excellent rugs 

and carpets are produced. Some of the most historic of pile carpets are, itis said, 
im the possession of His Highness the Maharaja. In the Journal of Indian Art 

fiven a coloured illustration of one of the gems of that series. Bikanir pro- 
ees the best carpet-wool in India, and is thus eminently suited to become 

A great weaving centre. The Central Jail has for some years taken a high 
place for the quality and artistic merit of its carpets. The patterns followed 

mostly those of the famous book on Oriental ts published by the 
perial and Royal Austrian Commercial Museum, and the ts produced 

have attained a position of great merit, through the enlightened interest taken 
he subject by His Highness the Maharaja. Ajmir jail also produces many 

excellent carpets and beautiful rugs. 
‘3. Sind and Baluchistan.—The carpets manufactured in Sind closely resemble 

hose made in Multan. They are said to be the cheapest, coarsest, and least 
lurable of all Indian carpets. The Baluchistan rugs are in design Turkoman, 

t Persian. They arrive by camel-caravan at Quetta (and Peshawar also) from 
Afghanistan, mainly Seistan. They are made mostly of goat’s hair, which gives 
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them their singularly beautiful lustre. But the Baluchistan carpets and rm 28 
have deteriorated sadly from their pristine beauty and excellence. ‘nial , 

4. United  Provinces.—Several centres are noted for their carpets, 5 
as Agra, Mirzapore, Jhansi, Jabbalpur and Allahabad. Agra is one of the 
centres at which the Emperor Akbar endeavoured to establish a car 
dustry. In the Journal of Indian Art (Oct. 1905) two plates are giv 
carpets turned out at this centre. To this day the superior designs of its 
made carpets are a striking refutation of the charge brought against the | 
of having degraded the carpet industry. Recently a factory has been esta 
under European management, to utilise the skilled labour outside the 
Jail. It appears from the E.I.Co.’s letters that Agra was an im 
distributing centre for other than locally made carpets. Thus the Comp 
servants of Surat purchased Lahore carpets at Agra (H.I.C. Letters, l.c. 250), 
the Portuguese merchants of Goa took various carpets from Agra in exchans 
for jewellery. wer. 

Mirzapore rmay perhaps be described as the headquarters of the chea 
commercial modern carpets of India. In the Journal of Indian Art (July 
will be found a highly typical representation of 90 per cent. of the ce 
of this centre. There are numerous private factories (both Nativ 
European) engaged in the industry, but the patterns have of late Ss 
supplied mainly by firms in Europe and America, so that the deteriora 
quality noticeable for many years past may be spoken of as a direct conse 
of this dictation. al 

5. South India.—The carpets exported from Masulipatam and Coca 
were those that first attracted attention in Europe as being specifically 
and doubtless a century ago they were made at much the same centres as to-d 
At Ellore, where the weavers are Muhammadans but very poor, the business 
done by advances. Three classes of carpets were shown to me during a 
made in connection with the Delhi Exhibition :—(a) carpets of foreign 
mostly Persian, and defective in every direction : (6) carpets collectively 
as of Ram Chandra design. In the Journal of Indian Art will be seen 
and October numbers) examples of these carpets, especially those from 7 
The same journal (viii, pl. 50) shows a Coromandel carpet which do 
belongs also to the Ram Chandra group. These, as a rule, were good, the colc 
being well chosen but the quality very low, not more than 5 or 8 threads to 1 
inch: (c) the third type represented by an old rug which was so woven (bh 
what the weavers call the “ velvet method ’’) as to simulate the fine texture of 
the old grass-mats. This was probably the original style of Rajamundry an 
Ellore. Masulipatam once turned out some of the finest carpets in India, bu 
foreign exporters are said to have degraded the industry by supplying ¢ 
and bad material. _ At the writer’s suggestion the Madras School of Arts r 
duced for the Delhi Exhibition two fine Ram Chandra carpets, the o1 
of which are preserved in the Madras Central Museum. The prevailing f 
are the rich deep brown-red of the field and the quaint border of rose 
flowers. Malabar is said to have formerly produced the only pile cai 
pure Hindu design made in India. They are apparently not now manufa : 
In the account of Sir George Birdwood—his Life and Work—as given in the 
Journal of Indian Art (viii., pl. 50), a corner of a beautiful Malabar carpet is sh ' 
The jail in Banga/ore in Mysore State has for long been noted for the good q 
of its carpets. One shown at Delhi was distinctly a Hindu design with a F 
Chandra, border. wre 

6. The Deccan.—Hyderabad formerly produced the wonderfully fine silk rugs 
known as Warancats. The Journal of Indian Art (Jan. and July, 1905 
shows three carpets of this school. This charming textile has the property 
of changing colour according to the point of view. The carpets at prese 
produced, while possessing certain features of their own, are far inferior to the 
old work. The scheme of colour is scarlet, yellow and white. In the wo 
just quoted will also be found highly characteristic examples of Hyderabad 
carpets. , 

7. Western India.—It is probable that the Persian traders very 
established themselves along the western coast of India, and there pro 
carpets under the patronage of the Emperors, Princes, and Nobles of Indi: 
possibly long before they were made in Agra and Lahore. Certainly I! 
was one of the earliest seats of the craft, for according to Linschoten (Voy. H. Im 
(ed. Hakl. Soc.), i., 47, 60), who travelled in India about 1584, the people of thai 
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city made “‘ alcatiffas”’ (that is, long-pile ts), ‘ but they are neyther so fine 
nor so good as those that are peadetl to Ormus out of Persia.” Alcatif, ac- 

ing to Crooke (Hobson-Jobson, 11), was a name much used in India for 
pets during the 16th century. Bombay, except in the School of Art, does 

pt produce carpets. Ahmedabad is mentioned very frequently in the E.1.Co.’s 
ers and records as a centre in the carpet industry. At present there are only 

46 or two very small factories, and the turned out are sent chiefly to 
Americ In Poona, the Yeroda Jail has produced some excellent work, mostly 
pies of the old carpets in the possession of the Asar Mahal and Jamai Musjid 
| Bijapur. Thus it may safely be affirmed that the Poona jail, instead of exer- 
sing a debasing influence on the carpet industry, has conserved what might 
therwise have been lost. 
If, Cotton and Woollen Carpets in other than Pile Stitch.—The daris, shatranjis, 
¢«. Justas the pile carpets referred to above (the kalins, kalichas or galichas) 

usually in wool but sometimes in cotton, so the daris and shatranjis are 
mostly in cotton though sometimes in wool. 
) _ As already suggested, it is probable that the Indian carpets, prior to the 

madan invasion, belonged almost exclusively to the description here 
icated. Stein (Ancient Khotan, 1907, xxiv., 337, 398) describes and illus- 

ites a fragment of a woollen carpet found by him in the ruins of the Niya 
te, which were engulfed by sand about the 3rd century. This appears to 
in plain stitch, and recalls in design the embroidered rugs of Hissar and 

So also another rug found at the Niya site is described as of the 
egular Indian dari type, and seems a brocaded cotton textile much closer to 
1e woollen fabrics of Tibet than to anything made in India (/.c. 333-4, 397, 
. Ixxv.). Terry, in his Voyage to E. India, about 1615 (ed. 1777, 127, 186), 

mentions the cotton carpets in “fine mingled colours,’ but makes no men- 
ion of the woollen or pile carpets. Mandelslo (Travels, 1683, in Olearius, Hist. 
Muscovy, etc., 1662, 39) speaks of the floor of the house in which he resided in 

edabad as being covered with tapestry and the pillars draped in silk 
tuff lain stitch carpets and rugs are universally used by the poorer Mu- 
ammadans as praying-carpets (jainamaz), and in consequence have often more 

5 wn in their composition than might be anticipated. Some of the more 
noteworthy centres of production are Rangpur in Bengal; Agra, Aligarh, 
sareilly and Bulands in the United Provinces; Jaipur and Bikanir in 

Rajputana ; Bahawalpur, Multan, Gujarat, Sialkot, and Peshawar in the Panjab ; 
Dharwar, Belgaum, Ahmednagar, Kaladgi and Cambay in Bombay; and 

_ Vadavedi and Adoni in Madras. Many modern and ancient daris of great 
beauty were shown at the Delhi Exhibition. One of the most interesting and 

tic was the shatranji said to have been presented by the Emperor Auranzeb 
_ in 1626 to the Jamai Mosque of Bijapur. This has a rich Indian red field with, 
suspended from the top of each jainamaz section, a lamp symbolical of the faith. 

_ It would appear to have been woven more like tapestry than an ordinary dari, 
and to have had the patterns separately made and interwoven in their places 
onthe loom. These and such-like give a lesson that might well be learned by 
the manufacturers of cotton carpets throughout India, namely, that if they 
_ would abandon the striped forms and produce richer and more varied designs, 
such as those of the Poona Jail daris, a larger market might be found in India 

, and in foreign countries as well, than has as yet been secured. There can 
little doubt that neatly and substantially woven cotton carpets would be 

more acceptable to the inhabitants of tropical countries than woollen ones, 
because cheaper, cooler, cleaner and (under a tropical climate) more durable. 

_ Further, cotton plain carpets would doubtless be preferable to cotton pile carpets. 
‘Much, therefore, remains to be done in the direction of developing the Indian 
trade in cotton carpets and. rugs. [C/. Monographs, Cotton Industries :—Banerjei, 
Bengal, 1898, 33-4; Silberrad, N.W. Prov., 1898, 24-6, f. 36; Enthoven, 
Bombay, 1897-9, 11, 33, etc. ; Thurston, Madras, 1897, 7-11; Latimer, Monog. 
Carpet-making Pb., 1907, 1-3.] 
_ Woollen Daris and Shatranjis, though not met with very abundantly 
in India, are still made and much admired. The Bhutias of Darjeeling and 
the people of Nepal and Eastern Tibet weave strips of woollen thick cloth 

_ im various designs, which, when sewn together into sheets, closely resemble 
<urdish khilims. Mention has already been made of a fragment of a rug found 

by Stein in the ruins of Niya, Khotan, as recalling the Bhutia woollen rugs. 
_ The people of Darjeeling proper also weave thick chadars of white and blue 
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that are very beautiful and find a distinct place among the art treasures of | 
the residents in the eastern side of India, but are only rarely seen elsewhe: 
In Bikanir, plain-stitch rugs are regularly woven in wool, but in the same for 
as the cotton daris. The pattern most often employed recalls the ba: 
cross-stitch embroideries of Hissar and Sirsa. In Quetta, rugs and camel s 
cloths are largely woven in wool and richly ornamented with shells. They + 
in stripes with patterns worked within, and to all intents and purposes should fy 
classed as khilimes. . 

Trade in Carpets and Rugs. —The only available details conce: 
the export trade in Indian-made carpets and rugs refer to (a) aa id 
Matting of vegetable fibre: (6) Carpets and Rugs of wool. A summary 
of available statistics on the former subject will be found on page 
so that it is only necessary to give here such particulars as are avail 
regarding the woollen carpets. The quantities are always estimated by 
pound weight, not number. The total weight exported from India to 
foreign countries in 1899-1900 wa’ 1,691,577 Ib., valued at Rs. 23,73,2895 — 
in 1903-4, 1,878,202 Ib., Rs. 26,04, 576 : and in 1906-7, 1,603, 330 D. 
Rs. 20,89,516. In the last year, ‘goods to the value of 11 lakhs of r rupee: 
went from Bengal, 6 lakhs from Bombay, and 2 lakhs from Madras. The — 
increase in the total quantity and value of carpets, ete., expo in 
1903-4 was due to an improvement in the trade in these articles with 
the United Kingdom. The latter took in 1899-1900, 1,180 co b., 
Rs. 17,21,987; and in 1903-4, 1,549,658 Ib., Rs. 19, 54, 560; but im 
1906-7 the quantity fell again to 1,346,144 lb. Bs. 15,66,113, The ex- 
ports to Ceylon fell from 235,070 Ib. in 1899-1900 to 2, 980 Ib. in 1903-4; 
and in 1906-7 rose to 4,303 lb. The United States took a 
varying from 223,551 Ib. in 1899-1900 to 401,340 Ib. in 1901-2 ; 266,526 Ib.” 
in 1903-4 ; and 174,727 lb. in 1906-7. There is also a fairly extel 
import trade in Carpets and Rugs, chiefly to Burma and Bombay, 
the United Kingdom and Germany. It amounted in 1899-19 
842,716 Ib., Rs. 8,46,013 ; in 1903-4 to 887,192 lb., Rs. 8,96,738 ; od in 
1906-7 to Ms 016,055 Ib., Rs. 10,56,679. 

CARTHAMUS OXYACANTHA, Bieb.; Fl. Br. Ind., 
386; Ann. Rept. Indust. Mus. Calc., 1899-1900, 7-8; Watt, Agri. i 
1901, No. 12; Ind. Art at Delhi, 1903, 231-3 ; Composirx, . ‘v 

Wild Safflower (the kuzburai, khdreza, of the Trans-Indus and karar, YAN, — 
poli, kantidri, kandiara, mian kalai, etc., of the Panjab) i is a native of ee 
arid tracts of North India. In Peshawar district it is peculiarly prevalent. 
spinose clumps constituting an objectionable feature of the grassy tracts. | 
met with in fair abundance the seeds (or to be more correct, fruits) are co 
on account of the large quantity of oil which they contain. This oil 
chief ingredient in the Afridi wax-cloth presently to be described, and ia. 
be used as a glass cement. 

C. tinetorius, Linn. ; Cnicus Indicus, Rumph., Herb. Amb., 1750, vs 
215-20, pl. 79 (2) ; Mukerji, Handbook Ind. Agri., 1901, 292-5 ; ’ Molli 1, 
Textbook Ind. Agri., 1901, iii., 98-101 ; Abbey- Yates, Agri. / 
1904, No. 11. The Cultivated Safflower, "Bastard Saffron, Carthan 
Dye, the kusum, kdsumba, kustimbo, kusubi, kardi, kdbri, ma, sufir, 
or karar, sendurgam, agnistkha, hebu, SU, subdn, ete. The Arabic usw 
(Ibn Baithar, 1200 a.p., ii., 196) assumed various forms and gave us the 
English name :—thus affiore (Pegolotti, Pratica di Mercat., 1343, 372), 
asfiore, asfrole, astifore, asfiort, zaffrole or zaffrone, saffiore and finally 
safflower, Another Arabic name, kurtum (used in the Makhzan), may 
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ave originated the botanical name Carthamus. The most prevalent 
Indian vernacular name kusum comes direct from the Sanskrit } 
_‘—History.—‘ This plant is the kuswmbha of Sanskrit writers, who describe the 

seeds as tive, and mention a medicated oil” (Pharmacog. Ind., ii., 308). 
‘That is commonly accepted opinion, but on the other hand Dutt (Mat. Med. 

ical writers, and it may be added the medical treatise which constitutes The 
ower Manuscript (Hoernle, transl.) is silent both as to the kusumbha plant 

and its oil. The Greek cnicus (Paulus Algineta (Adams, transl.), iii, 178) by 

J 

“most authors is identified with the Bastard Saffron. The early Greek authors © 
: of enicus as a spinose plant, but Dioscorides (iv., 187 (ed. Sprengel), 1829, 
i, 680) mentions that it was a pot-herb and purgative medicine. Galen, Avi- 

mna, Serapion, Rhases, etc., follow Dioscorides, but most Arab writers add 
he additional property that it is alexipharmic. Mesua, who lized at B 

‘in the 10th century, wrote a great work on the Medicine of the Greeks and Arabs. 
fe opens his account of cnicus (Marinus, transl., 1562, 74) by observing 

that the plant is both wild and cultivated, but that the so-called Indian cnicus 
snot cnicus at all. He then observes that the seed is the most valuable, 

especially the large white kind. The figure given by Marinus is an excellent 
epresentation of C. tinetorius. Carthamus was retained in European pharmacy 
lown to comparatively recent times. De Candolle (Orig. Cult. Plants (Engl. transl.), 
164), following Targioni-Tozzetti (Cenni Storici, Intro. di Varie Piante, 1853, 

3), thinks the determination of the Greek cnicus with Carthamus very doubtful. 
"liny distinctly says the oil was used in Egypt in place of castor-oil, but he 
udds the plant was not known to the Romans. It may be added that Pliny 

rites it cnicus and Columella cnecus. 
_ The grave-cloths of the ancient Egyptian mummies are dyed with safflower, 
anc ts of the plant and the seeds have been found in tombs. (Cf. 
F inson, Hist. Egypt, 1881, i., 62-3; Hehn, Kulturpfl. und Haust. (ed. 6), 
261; Wiesner, Die Rohst. des Pflanzenr., ii., 678-84.] The Sanskrit authors describe 
he kusumbha oil as pupae, so that identical properties were assigned to it in 

pt, Africa and India. An Abyssinian so-called wild species (C. lanatus, 
_ in Schweinfurth, F/. 4th., 1867, 143) has by some writers been accepted as the 
original stock of the cultivated plant; so also, and with equal if not greater 
force, C. Oxyacantha, the Indian wild species, has been advanced as the source 

the cultivated plant. De Candolle accordingly came to the opinion that since 
undoubted ancient cultivation had been established for both India and 

Africa it was probable the true Carthamus tinctorius might be found wild in 
the intermediate country Arabia. He accordingly cites in part support of 

_ that suggestion the circumstance that an author quoted by Ibn Bait (the 
_ Arab, Abu Anifa) mentions both a wild and cultivated form as met with in 
that very country. In China there would seem little doubt safflower (hung-hua 
_ or red-flower) was introduced about the 2nd century B.c. ([C/. Breitschneider, 
_ Burop. Bot. Disc. in China, 1898, 4; also Value Chinese Botanical Works, 1870, 

Japan received it from China, but according to Rein (Indust. Japan, 
176-7) it can hardly be regarded as more than a botanical curiosity in that 
_country—the cosmetic beni being manufactured from foreign (mostly Indian) 
‘Supplies of safflower. [O/. Milburn, Or. Comm., 1813, ii., 238-9; Buchanan- 
Hamilton, Stat. Acc. Dinaj., 208; Lacaita, in Maw, Genus Crocus, app. v.; 

der Tropenflanzer, viii., 511; Joret, Les Pl. dans L’Antig., 1904, ii., 272.] 
Cultivated Indian Races.—There are two main conditions, one 
wn purely and simply for its flowers—the safflower dye of commerce, 
e other for its oil-yielding seeds, the kuswm or carthamus oil of trade. 

e former is fairly extensively produced in Bengal, the United Pro- 
ces and the Panjab, while the latter is chiefly met with in the Central 

Provinces and Bombay. But while these two conditions or properties 
eem well understood agriculturally, dried specimens of the plant grown 

for the one or the other purpose are indistinguishable. Moreover several 
Taces occur under each of these states, such as with small, very hard 

| Spinose leaves (much as in C. Oxyacantha) or with large, soft, almost 
Ron-spinose edible leaves. Some have narrow, hard and sharply spinose 

ts, others broad almost entire bracts. Still, however, most of these 
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: 
conditions recur again and again with the oil-yielding and the dye-yielding 
races, so that no set of characters can be given, to separate the grou a 
that belong to the one or the other. Speaking broadly, however, the 
oil-yielding forms are more spinose than the dye-yielding, and ha wf 
usually yellow-coloured flowers, the dye forms being orange or even yellow — 
tinged with scarlet. The dye- yielding plants require a rich soil and 
humid atmosphere, hence the loss of spines may be due to high cultivatio; 
and protection. In the young state the smooth-leaved spineless fort 0 
are edible, and in some parts of the country, notably Burma, they « 
mainly, if not exclusively, grown as pot-herbs. But within each of t 
great centres of production there may be both smooth and spinose forn 
Thus in Bengal a spinose dye-plant is known as kuthi or kutela and a 
spineless dye-state called murdi, murilla (= shaved), bhuil. In the 
United Provinces the spineless kusum affords both dye and oil, wh 
the spinose form distinguished as kasar, kasur, is grown for its oil-s 
only. In Berar (Sule, Monog. Dyes and Dyeing, 1895-6, 1) the s 
kate kardi yields an inferior dye and good oil, while spineless bodki g 
a superior dye. In Bombay two great centres of production exist, 
on the rich alluvial loams of Kaira and Ahmedabad, in Gujarat, w. 
the spineless red-flowered dye-yielding kuswmbyachi or kusumba previ 
and the Deccan, with its spiny sadhi or kardav, an oil-yielding.crop. [Cf. 
Fawcett, Monog. Dyes and Dyeing, Bomb., 1896, 25-9.] Briefly Bengal is~ 
(or rather was) the source of kusum dye, ‘and the Deccan of the safflow wer 
oil. These products may therefore be dealt with separately:— __ ; 

I. THE DYE—Safflower or Carthamine.—So much has been writ 
regarding the cultivation and utilisation of safflower that: a 
review of the modern results seems all that is called for. But it 
be explained that the various provincial Governments of India issued 
1896, monographs on “ Dyes and Dyeing,” and that these will be found 
to hays special chapters on safflower. So also The Agricultural Lea is 

(1904, No. 11) may be described as a compilation of the more im-— 
portant passages from modern writers, and it thus amplifies the particulars” 
recorded in the Dictionary. The remarks that follow will accordin 
be restricted as far as possible to facts calculated to assist the m 
chant or cultivator, but will abstain from republishing technical details, 
especially methods of dyeing. But in this connection it may be observed — 
that safflower has preserved its position in spite of foreign dyes, mainly 
through the colour being viewed as more or less sacred for weddi jing 
garments. 

Cultivation.—Safflower, though by no means so important a cal 
in former years, is still grown to a fair extent in the Dacca Division 0! 
Bengal, and here and there throughout the Province. Taylor (Topog. a 
Stat. Dacca, 1840, 133-5) gives an interesting account of the produ a ion, ' 
during the prosperity of the industry. The best quality was grown in t 
vicinity of Pattergotta. Safflower is also met with in the Surma Vall = | 
and in Manipur, but not in the Assam Valley proper. In the Central Pro- 
vinces it used to be extensively produced in Raipur and Chhindwara, but th | 
area in recent years has been greatly curtailed. In the United Provi 
of Agra and Oudh, though met with now and again, it assumes import 
in Meerut only. In the Panjéb it is to be seen in most districts, but 

Hoshiarpur and Amballa are perhaps most spoken of, and the safflower 
of the hills, especially that of Kabul, has the best reputation. The wild 
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e 

flower is also a product of considerable value. In Berar safflower is Berar. 
larly cultivated, though by no means to the extent formerly witnessed. 

dras it may be seen here and there, and in Burma it is more grown Madras. 
a vegetable than as a dye. But in Bombay there are two centres of Burma. | 
juction. The cultivation for dye is not extensive, and is confined Bombay. 
"s arat and the Karndtak, Kaira being perhaps the most important 

Dr. Hove (1787) refers to the dye of Carthamus bein 
i as6d i in Gujarat to dye pagris. But the Bombay dye is regia 
om uch inferior to that of Dacca in Bengal. 
“hee .—The systems of cultivation pursued are so very similar Methods. 
oughout India that the subject may be treated collectively, the remark 
x made that it differs province by province, according to the amount 

‘ atte ntion given and the local value of the crop. It is sown along with Seasons of 
ier rabi crops such as gram, wheat, barley, tobacco, opium, chillies, 
rots , ete., from about the middle of October to the end of November, or 
Shittagong as late as January. It requires a light sandy soil, and one 
hich possess es a fair amount of moisture. In the better cultivation the 
d is rightly manured and ploughed repeatedly from May or June till 

time. It is either sown broadcast or drilled, the latter in Bombay, 
ae 18 to 22 inches apart of safflower alternating with the subsidiary 

. Inthe less important cultivation it forms single drills or surrounds 
the crops, its spiny character serving the purpose of a protecting hedge. 
mn the central flowering head appearing, this is nipped off in order to cause 
iteral shoots and a more copious flowering. The prunings and thinnings Thinnings 
re eaten as a pot-herb. The crop comes into season in January to April, 

ven May, hang is plucked every second or third day. Delay in collect- Crops. 
ig the flushings of florets causes loss in dye. Rain during the flowering 
also very injurious. The florets being picked after fecundation, the 
d ripens and yields a supplementary crop. The average yield of dried Yield. 

01 ee s is in Bengal about 80 Ib. (according to Mollison (/.c. 100) from 100 
120 Ib. in Bombay), per acre, and of oil-yielding seeds (fruits) 400 to 
Lt a The first and the last pickings of florets are by most writers 
sidered inferior in dye merit to those in mid-season. 
Manufacture.—The day’s collection is carried to the homestead and Manufac- 

rtially dried in the shade. It is then rubbed between the hands, placed ture. 
2 an arrangement of basket filters, and pure stream (or slightly acidulated) 

fer poured over. This removes the most soluble of the useless yellow 
e, but care must be taken that the water is not alkaline, or the red 

lye also may be washed out and the florets rendered useless. When. the F 
ater passes through clear the washings are regarded as complete. The Plorets Washed. 
orets are then partially dried and pressed ihto the small characteristic 
ake s met with in trade; then the drying is completed. According to 

Taylor the florets in his time were saturated with water in the evening 
d next morning trodden underfoot, and this was repeated for four or 
ve days until the water ran off clear. 
In centres where little attention is given to the crop the florets are not 

washed, and instead of eae made into cakes, are formed into balls or 
id as loose powder. resence of the yellow dye lowers the value and 

s the weight. In Eig iar a curious sytem prevails which con- Oil rubbed 
7 UBiAG into the florets a certain amount of til oil (a tola weight to maps 

. pound of the florets). Mollison observes that this is the practice in 
mjarat, but it is known to produce loss of colour. This very possibly 
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accounts for the lower price of Gujarat safflower as compared with that of 
Dacca. Apparently also the yellow dye is not removed until a lat 
stage, and the oil would thus seem to serve no useful purpose. It recall 4 
however, the practice described by Rumphius (/.c. 217), where the peo | 
of the Malay are spoken of as adding the bruised ab -yielding seeds" 
Aleurites triloba to prevent the florets from crumbling to dust. . 

Safflower-dye cakes (Gujarat) are sold in Bombay at 2 to 24 lb. pr or 
rupee. The value is estimated according to the colour that a given wel sht * 
will impart to a pound of cotton. Zz 

Trade in Safflower Dye.—Madder in Europe and Safflower in India — 
are the dyes that felt immediately the effect of the discovery of chemics 1 
colours. This, in the case of the Indian product, may be exemplified very 
briefly. Half a century or so ago, safflower became a fairly important — 
commodity. It is curious, however, that none of the early travellers — 
in India mention the dye. The first botanist who describes its © Iti- ; 
vation in the East would appear to be Rumphius. Milburn records he. 
exports in 1804 as having been 247 cwt., valued at £1,460, or £5 18s. 5d 
a cwt. Four years later the exports were 1,070 cwt., valued at £4,532, 
or £4 4s, 8d. a cwt. An import duty at British ports was levied of 7s. 4d. 
acwt. In 1824-5 the exports from India appear to have been 6,185 cwt., 
and in 1837 they stood at 7,962 cwt. Passing over a period of close or 
forty years, we next learn that the Indian traffic had become (in 18744 5) 
10,157 cwt., valued at Rs. 6,50,827 (or expressed at the rate of exchar re 

that then prevailed, approximately £60,000); but a sudden ¢. e took 
place, for the very next year the traffic fell to 2,914 cwt., valued at 
Rs. 1,63,528, and ten years still later (1884-5) had. become 1 459 cw ‘ 
valued at Rs. 83,083. Within the past six years a revival in quantity 
seems to have set in, since the exports were in 1899-1900, 1,993 ewt., — 
valued at Rs. 34,572, and in 19034 the corresponding figures were 4, 31 : 
cwt. and Rs. 67,506. They have since fallen, however, to 3,670 cwt., 
Rs. 50,389, in 1906-7. A remarkable feature of the traffic thus brie ly 
outlined may be said to be the decline in the prices realised—viz. fro: Pe 
£5 18s. 5d. a cwt. to the price in 1901-2, viz. Rs. 20 or £1 6s. 8d. a cw 
Even twenty years previously (1881-2) the price realised was nearly double my 
the rates that rule to-day. It is not, therefore, to be wondered at | hat 
safflower has ceased to be an important crop, and that but for the | 
markets the dye might by now have disappeared from India as complet 
as has the madder from Europe. wt 

The exports from India go mainly to Hongkong, but a rec 2 
demand from Japan has been viewed as a favourable prognostication 
for the future. The local market continues fairly large in spite of fo reign 
mineral dyes, owing to the fact that safflower is associated with the 
social customs and religious feelings of the people. The varying quality 
would seem to depend first of all upon the climate and soil of the locality _ 
where produced ; next, the care pursued in collection, and the method o 
preparation followed. With all the finer samples the yellow dye has 
washed out and the florets purified. This has naturally the effect o 
lowering the weight and concentrating the dye. Washed safflower 
accordingly fetch a higher price than the impure and adulterated d ye. 
In further purification of the dye a second yellow colour is precipitates 
and removed by means of acetate of lead. Carthamin, the valuabl 
red colour, may then be extracted in a pure form by making use of its 
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solubility in alkaline solutions, and insolubility in pure or acidulated 
ater. In India the alkali used is almost invariably that prepared by 
ncit erating bajra (Pennisetum) stems or chir chira (Achyranthes, 
eB 49), but crude natural carbonate of soda known as sajji-mdtti is 

aployed. It would seem probable that the isolation and utilisation 
in hamin is in India a comparatively recent discovery. 

THE OIL.—The seeds from the dye-yielding plant are collected and 
ip _ supplementary return, but, as already stated, in some parts of 

‘ dC poountry, notably Bombay, an oil-yielding crop is specially grown. 
a (/.c. 98) says, “ Safflower is the most important oil-seed crop in 

eB Bee Presidency. The area is usually from 500,000 to 600,000 
annually. The chief centres of cultivation are in the black-soil 

i | nds of Ahmednagar, Poona, Satara, Bijapur, Dharwar, and Bel- 

1 to these crops.” “ Usually three consecutive rows of safflower 
nate with 9 or 15 or 21 consecutive rows of the principal crop.” In 
Sentral Provinces the area of special oil cultivation has recently been 

eatly curtailed, so that the Deccan production may be accepted as alone 
in emortance, though of course the oil of the dye crop must not be entirely 

Mangere has been customary to find Baden-Powell’s state- 
(Pb. Prod., 421) that two oil-yielding forms of this plant exist 

—th e wild and the cultivated—repeated by Indian writers without its 
ing observed that an admission was being thereby made to which only 

¢ cursory attention had been subsequently paid. But in addition 
> a being two distinct sources of the oil there are also two widely 
fie ent methods of preparation. In the one the seeds (fruits) are simply 
bjected to cold-dry pressure either before or after they have been 
bake ed. The yield is said to range from 20 to 30 per cent., but both the 

quality of the oil and the value of the cake depends upon the seed being 
usked. The second process is a hot-dry extraction, or rather a crude 
ow mward distillation. The seeds are placed within an earthen pot, and 
ul s is inverted over the mouth of a similar pot placed within the ground, 
» two pots being separated by a perforated plate. Over and around 
e inverted pot is piled some fuel, and on this being ignited, the seeds 
Se roasted ; the oil in consequence drains from them and accumu- 

. tes in the lower. or submerged pot. 
___ The cold-drawn oil has a clear straw colour, with a sp. gr. of *9224 at 
1s ni According to Hooper (Agri. Ledg., 1904, No. 11, 160), it “ pos- 
kK 8 pronounced drying properties. It readily saponifies with alkalis, 

. or ni NM a fairly good soap, and the free fatty acids have some of the 
: istics of the linoleic acid obtained from lineseed. The oilcake 

rii- 55 per cent. of the natural oil, and is not contaminated with 
‘ earth tthy impurity. The nitrogen amounts to 3:19 per cent., which is 

uivalent to 19-94 per cent. of albuminoids.” It is an oil extensively used 
BP ealnary purposes, and to adulterate ghi or ttl. Moreover, safflower, 
rth: nut, and til are often mixed together and the oil expressed ; this con- 

s the sweet-oil of Bombay. Safflower oil is also said to be an in- 
oat; in Macassar hair-oil. Inferior qualities are used for illumination. 
1¢ hot-extraction oil is about one-fourth larger than the cold, but is use- 
ss both for burning purposes or for food. It has, in fact, acquired a 
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new property, and been converted into a substance very serviceable. for 
greasing well-ropes, leather well-buckets, etc., purposes for which the cold- 
drawn oil is quite unsuited. In other words, the oil has been conve! ter 
into what is known as roghan—a substance employed to prevent leather 
from hardening on its being exposed to the action of water or of a damp 
atmosphere. 

Oil of Wild Safflower.—In the Northern Panjéb, more especially 
Peshawar, a very different process is adopted from that just isin i 
the manufacture of roghan. The polli oil (the oil of C. Oxyacanth 
expressed by the cold process is placed in earthen vessels and b oilec 
continuously for twelve hours. The vessels are so placed that it is not — 
possible for a flame to reach the boiling liquid, and the tempera 
is kept low and uniform. In time it emits volumes of white pun 
vapour, so exceedingly disagreeable that the manufacturers are compe lec 
to conduct their industry under special license and in a place assigne 
to them remote from human dwellings. On the oil being cooked to tl 
required extent, and while still boiling hot, it is thrown into large shallo 
trays containing cold water. It swells up into a jelly-like substance, the 
roghan of Northern India. This is stored in tin cans and sold to t 
manufacturers of the so-called Afridi wax-cloth. 

Wax-cloth.—It would occupy too much space to repeat the accour 
published in The Agricultural Ledger (1901, No. 12, 393-414) and Indi an L 
Art at Delhi, 1903 (229-34), regarding this ‘curious little industry. 
facts made known in these publications prove that we have been 
correct in affirming that the Natives of India were unaware of the dr 
property of certain oils in the manufacture of paint with mineral vied 
But in the Afridi wax-cloth the paint is not applied by a brush bw 
means of aniron style. The rapidity and accuracy with which the pattern 
is elaborated by threads of plastic and coloured roghan has to be ae to 
be appreciated or understood. The skilled artist can work from 1 rig 
to left or left to right with equal ease, and, just as in penmanship, the thic 
downward strokes and the fine upward hair-lines are each made to ocer ri 
their proper places in the elaboration of the pattern with which the fak bri 
is being covered. Where two or more colours have to be given, the operator 
usually applies all the patches or lines of one colour before he procee to 
use the second or the third shade. The half-finished table-cloth or re- 
screen may in consequence often appear a bewildering production, | 1 
it may be impossible to discover the actual pattern in the operator’s mind. 

In passing it may here be added that in Baroda, castor-oil, an a nL 
Kach, linseed-oil, are similarly made into the roghan used in the fabr ica- 
tion of the wax-cloths of these localities. Experiments conducted i 
Industrial Museum, Calcutta, have revealed the fact that the oil of the y 
safflower possesses no special properties over those of the cultivated p lant 
It would further seem that in the Afridi wax-cloth India ear hi 
nucleus of a possible large new craft, that of producing wax-cloth, 
proofing materials and linoleum, from local materials and possibl 
means of the expert craftsmen who from time immemorial have turn 
the goods here indicated. The jute mills of Calcutta prepare and ex 
the cloth required by the wax-cloth and linoleum manufacturers of Europ 
and America. India, moreover, will be seen to import a by no meat 
insignificant amount of the specially prepared wax-cloth and linoleur 
(oil-cloth and floor-cloth) made on the jute textiles exported from India 
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or that purpose. In 1876-7 these imports were valued at only Rs. 
620; in 1901-2 they came to Rs. 5,74,306 ; in 1903-4 to Rs. 4,17,788 ; 
Al in 1906-7 to Rs. 6,20,305. Surely the effort to participate in so 

erous a traffic is worthy of attention. 
“Edible Seed and Cake.—Carthamus seeds, especially after being 
asted, are eaten, but are most valued as a food for poultry, though, as 
ready Mabeaived, the tender shoots are prized as a pot-herb or salad. 

makes the remark that cattle have to be educated to eat the 
e but that it has the advantage of keeping well and does not get 

yuldy. It is highly valued as a manure. 
Top . Leather, Agri. , 1897, No. 8, 159; Duthie and Fuller, Field and Garden 

» oth s 61-4, pl. xiii. ; Monographs, Dyes "and Dyeing :—Banerjei, Bengal, 73 ; 
an, Assam, 17-8 ; "Russell, Cent. Prov., 10-11; Hadi, United Prov., 76-7 ; 
ett, Bombay, 25-9 ; Holder, Madras, 3; Fraser, Burma, 10; Agri. Ledg., 
m3 0. 12; Journ. Chem. Soc., 1900, 362-3 ; 1902, 864; Imp. Inst. Tech, 

1903, 128, 131-2; Rawson, Gardner and ‘Laycock, Dict. Dyes, etc., 276; 
at and Bloxam, Chem. for Engin. and Manu}., 326.] 

Sf RUM BULBOCASTANUM, Koch.; Fl. Br. Ind., ii., 681; 
nium Bulbocastanum, Linn. ; Carum nigrum, Royle, Illust. Him. Bot., 
9: Rec, Bot. Surv. Ind., i., 154; Paulus Aigineta (Adams, transl.), 

4; UmpBeturer2. Black Caraway, siyah, shia, sdjira, shah- 
| shiyah zirah, kala jerah (zerah), zirdu siah, etc., also called guniyun 

Kashmir and wmbhu in Ladakh. ‘These names seem for the most part 
} be modern adaptations, since the true kdlajira is the Black Cumin 
‘ige la sativa, see pp. 442, 811). 

Caraway is @ native of Baluchistan, Afghanistan, Kashmir, Lahaul, 
mba, etc., eastward to Garhwal and Kumaon, and westward to Quetta. 

a weed of cultivated land, but is liable to prove dangerous in fields 
z to the fondness of pigs for the root. It also exists truly wild on K vet 
s (at. alt. 6,000 to 11,000 feet), whence the shepherds collect it as a valuable 

se of income; but it is nowhere cultivated. It is probably the krishna-jiraka, 
h Royle maintained was well known to the Hindus before the introduction 

» European Caraway (C. Carué). [Of: Lawrence, Valley of Kashmir, 67 ; 
Mean, Bot. Afghan. Delimit. Comm., in Trans. Linn. Soc., iii., 1] 

Ban inquiry instituted by the Reporter on Economic Products in response to 
on put by the Indian Chambers of Commerce, resulted in the collection of 

imens of zerah (zira) from the chief towns of India as well as of the fruits 
Js) and plants from all known areas of supply. The fruits in every instance were 

ind to be €. Bulbocastanum and not €. Carui (except when stated to be a 
preign or imported drug). The examination showed, however, that other seeds 

wwe often used as adulterants or substitutes for black caraway. The adulterants 
® similar in shape, size and markings, but quite destitute of the characteristic 

eee ghd ig Mr. L. G. Smith, Forest Divisional Officer of Sambu!pur, 
Lage from the local bazdrs which were subsequently identified as 

away (mita zerah), most probably imported ; (2) €. Bulbocas- 
‘ F bs or shah-zerah; (3) Vernonia anthetmintica, ‘parbat-zerah ; and 
& t) Nigella sativa, kala-zerah. The sample of black caraway was, however, 

pure. Pure parcels were received from Yasin in Gilgit and from Hazara. 
2 Kullu and Bashahr were furnished two qualities called “ zira”’ and 

_“ singhu.” ‘The latter was stated to be an adulterant.' ‘‘ Zira”’ proved to be 
©. Bulbocastanum, and ultimately, through the assistance of Mr. J. H. Lace, 

Assistant Inspector-General of Forests, the adulterant was recognised as 
ewan falcatum. Mr. Lace found the people gathering the seeds in 

Ul ; he secured a sample and me ene Aer dina aherbcel specimen, so that 
fsosterial became an authentic type with which to compare the adulterants 

‘ft commerical parcels. It was in consequence found that the Bupleurwm was 
jentical with the adulterant sent from most parts of India. Is this the pseudo- 

ium alluded to by Paulus Algineta which Adams ted might be 
nella tenuis? Mr. Lace says that Bupleurum oe ki wn locally as 
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banchak or bankok, and that before it is mixed with the carum the fruits are 
coloured with a decoction of walnut bark. It is sold at 9 seers to the rupee, 
true article being very much more expensive—say 3 seers to the rupee. Us 
5 seers of banchak are mixed with one seer of zira. The black caraway and it 
adulterant are therefore respectively the ‘‘zira”’ and “ singhu”’ mentioned in 
the Panjdb Forest Administration Reports from 1894-1900 as obtained from 
the Kullu forests and sold, the former at Rs. 15 to Rs. 274 per maund, the 
latter at Rs. 8. Sir Walter Lawrence says that the seeds of Daueus Carota 
are also used as an adulterant, but this cannot be done to any great extent sil 
carrot-seed is not abundant and is also easily distinguishable from caraway, — 
while the dyed Bupleurvwm can with difficulty be separated. 7s 

The uses of this caraway, so far as can be ascertained, seem identical with 
those of ©. Carui. From Bashahr large quantities of black caraway are 
conveyed annually to Rampur and thence distributed vid Amritsar all over 
India. Amritsar also receives the Kashmir, Afghanistan and N. Hima ayan 
supplies. Other emporia are Karachi and Cawnpore; the former obtains its 
supplies from Hazara and Baluchistan, the latter from Garhwal and Kumaon, 
The price at Cawnpore varies according to quality from Rs. 25 to Rs. 44 per 
maund of 52} seers, but the consumption is very limited and the sales are usually 
in small parcels of $ to 2 maunds. In addition to an Indian supply, Bombay 
imports from Persia. The wholesale price is said to be Rs. 8 per 374 lb. (= Surat 
maund), and the retail price for cleaned fruit 8 annas per lb. [C/. Pharmacog. 
Ind., ii., 120; Kaye, Settl. Rept. Baltistan Dist., Kashmir, 1889, 16; Rivett, 
Assess. Rept. Muzaffarabad, Kashmir, 1899, 10, 12, 50, app. xxv. ; For. Adm 
Repts. Pb., 1894-5 to 1901-2; Rev. Working Plans, Pangi For., Chamba, | 
2; Rept. Cent. Indig. Drugs Comm., 1901, i., 119; ete., etc.] . 

ay 

C. Carui, Linn.; Fl. Br. Ind., ii., 680. The European Caraway, 
Carve, Kiimmel, zirah, karoya, karawya. The vernacular names are in 
the main, of course, those given under the foregoing species, though some- 
times to the name zerah is prefixed a description, as mitha (sweet), vilayati 
(foreign), or safed (white). . ey 

As met with in India the fruits are mainly imported, but the plant is probably 
occasionally cultivated in gardens on the plains as a cold-season crop. he 
repeated though vague statements of its existence in India “‘ wild and cultivated ” 
seem likely to be due mainly to confusion with C. Bulb t . There is, 
however, @ fairly large import trade in the spice and it may be well to epitomise 
here a few of the chief uses of caraway, always premising that when such use 
can be attributed to the Indian-grown caraway, the reference is in all proba- 
bility to C. Bulbocastanum, The seed is employed both powdered and entire. 
In the former condition it is an important ingredient in curry powders; in” 
the latter it is put into cakes, biscuits, etc. As a MEepIcINE it is stimulant, 
carminative and astringent. But it is frequently used in flavouring cordials 
certain preparations of Indian hemp (bhang). A valuable essential Ort, ob 
from the fruits, is employed in medicine and as a perfume for soaps. The distillec 
oil is first mentioned in the price ordinances of Berlin for 1574 and in the Dis- 
pensatorium Noricum (1589). The two valuable constituents in the oil are 
carvone (formerly, carvol), which is the essential and odour-bearing body and 
possesses all the qualities of the drug in a pure form; and carvene or limonene, 
a by-product, not suitable for liqueurs but ‘‘can be satisfactorily employed 
instead of caraway oil in medium and cheap soaps’’ (Schimmel & Co., i 
Ann. Rept., April 1892, 12). The percentage of oil varies apparently according to 
cultivation and country of origin. Of the European sorts the Bavarian wild 
plant yields the highest percentage, 6°5 to 7, whilst the Russian stock yields 
only 372 per cent. The sp. gr. lies between 0-907 and 0:915; oils of lower sp 
gr. rarely occur, and are less valuable as they contain less carvone.  [C7. de> 
meister and Hoffmann, Volatile Oils, 550-8.) A case of poisoning by carawa 
seed presented symptoms similar to those induced by other essential oils. [Cf.. 
Med. Gaz., 1896, 145.] It may be added that caraway from which the oil 
been expressed. is dried in special apparatus and used as a Carrie Foon, bein 
prized for its high percentage of crude protein (20 to 23°5 per cent.) and fs 
(14 to. 16 per cent.). [C/. Paulus Algineta (Adams, transl.), iii., 158 ; E.1.C. Parsi 
Letter Book, 201, 480; Bentham, Comment. on Targioni-Tozzetti, in Journ. Ho: 
Soc., ix., 145; Wiesner, Die Rohst. des Pflanzenr., ii., 794.] rt A 
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AJOWAN OIL 

3. eoptioum, Benth.; Fl. Br. Ind., ii., 682; Cooke, Fl. Pres. Bomb., i., 
ain, Beng. Plants, i., 536; Duthie, Fl. Upper Gang. Plain, i., 394. The 

fs Weed, Lovage (of Indian writers), ajowan, ajwain, ajwan, juvant 
pe , chochara, owa, amam, omdmi, omu, etc., a herbaceous plant 

i throughout India, especially in Bengal. It also grows in Egypt, 
Sand Afghanistan, and more recently was introduced into Euro 

» certainly not the “ami” or “ammi”’ of Dioscorides (as exemplified 
the Cote Vindob., 60, which is owen Visnaga), though that opinion has 

1 bee Id. [C/. Pharmacog. Ind., ii., 116] 1 It would appear, however, to 
Amn , of Lobel (Stirp. Hist., 1576, 414). The fruits are certainly 
ajave ival (1773). Pomet, physician to Louis XIV. of France (Hist. 
ugs ( Lal 1712, 3, f. 5), observed that by far the best quality came from 
3 andr ‘and Crete. In India it is sown in October to November on ridges, the 

x dibbled every 6 inches ; strong manures are deleterious but a liberal 
— is necessary. The aromatic fruits are much in request for ad- 
in curries, ete., and in pan supari. The plant is referred to in the Taleef 

wef (Playfair, transl., 1833, 9) as astringent, aphrodisiac, vermifuge and 
_ By distillation a Warer and an Om are ahienied. the percentage of the 

er being about 3-4. The oil is given medicinally in cholera, colic, etc., being 
ed, like the fruits, antispasmodic, stimulant, tonic and carminative. 
oontet is prepared and sold in most Indian bazérs. A crystalline substance 

aroptine separates from the oil and forms on the surface during distillation. 
i Ber. as ajwain-ka-phul (“flowers of ajowan”’), and is identical with thymo/, 

‘ principal constituent (45 to 55 per cent.) of ajowan-oil and for which 
¥ Frutts are distilled in Europe. It is prepared on a fairly extensive scale 

Ujjain and other towns of Central India and was first made known ‘to Europe by 
0 aks, The price is from Rs. 6 to Rs. 12 per lb. [Of: Rept. Cent. Indig. Drugs 
i, 125.] The value of thymol is mainly as.an antiseptic, and very large 

lers have recently been received from Japan. The price in Europe varies with 
‘character of the Indian season: during cholera and plague years it has been 
Be (eo. 22s. per kilo in 1901), but over-production has tended to keep prices 

g. 13s. 6d. in 1897, 13s. in 1903). Besides thymol certain hydrocarbons 
_thymene are obtained from ajowan-oil and used as a soap-perfume. A 

of s of the fresh plant itself cultivated at Miltitz (Saxony) yielded 0-12 per cent. 
but t the oil had only 1 per cent. of thymol. Of 8,641 ewt. of the fruit exported 
Bony in 1903, 8,443 ewt. went to Germany and the rest to America and 

pt. [Cf. Schimmel & Co., Semi-Ann, Rept., Oct.-Nov., 1903, 104; Apr.—May, 
4, 130.) The distilled dried fruit contains 15 to 17 per cent. protein. and 25 

cent. fat, thus making an excellent food for cattle. [C/. Gildemeister 
fimann, l.c. 557; Craddock, Rept. Land Rev. Settl., Nagpur, 1890-5; 

rence, Valley of Kashmir, 1895, 346; Brit. Pharmacop., 1898, 335 ; White 
eee ctivcy, Pharmacop., 1901, 496, 553, ete. ] 

©. Roxburghianum, Benth. ; Prain, Beng. Plants, i., 536; ajmud, 
not, randhuni, chanu, rajant, etc. 

"This is extensively cultivated throughout India for the sake of its seeds, which 
e used in curries and to some extent for its leaves as a substitute for parsley. 

: eee ajmud is regarded as carminative and stimulant and has the reputation 
ing y useful in vomiting, dyspepsia, etc. (Talee/ Shereef, (Playfair, 

8). It is probably only a cultivated form of C. stictocarpum, var. 
: S B. Clarke (Fl. Br. Ind., i, 681-2). [C?. Buchanan-Hamilton} ‘Stat. 

= Dina 188 ; Fleming, Ind. Med. Pl. and Drugs, in As. Res., 1810, xi., 157.] 

SCARYOTA URENS, Linn.; Fl. Br. Ind., vi., 422; Gamble, 
m. Ind. Timbs., 729 ; Prain, Beng. Planis, ii., 1093 ; Brandis, Ind. Trees, 
; Cooke, Fl. Pres. Bomb., ii., 805-6; Patmex, The Indian Sago- 

» Bastard-sago, mari, bherawa, birlimhad, mhér-mardi, conda-panna, 
i, shunda-pana, minbaw, etc. A beautiful palm met with throughout 

> hotter parts ‘of India from the Sikkim Himalaya and Assam to 
on and Singapore, distributed throughout tropical Asia and Malaya. 

The Fibre.—The plant is mentioned by almost all the pre-Linnean 
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sCeylon have never exceeded those returned for the year 1898," 

THE INDIAN SAGO-PALM 

authors from Varro (116 B.c.) downwards. The chief commercial valu : 
of the palm lies in the fibrous cords or fibro-vascular bundles found nak 
at the base of the leaf-sheath and within the petioles, flowering ‘tole 
even the stems as well. These constitute the strong kittul fibre of Ce 
and the salopa of Orissa, a fibre which also comes from Burma and Bombay a | . 
It is made into ropes, btushes, brooms, baskets, etc. As a brush fibre it _ 
was described in the Treasury of Botany (1866) and has been shipped from _ 
Ceylon to England since about 1860. Five or more strands, fast 
together by special machinery, have moreover been found to make 
excellent substitute for whalebone in corsets. Since the discovery tha 
kittul fibre was not only equal but even superior to, because less brittle 
than, the Bahia piassava (the fibre of Attalea funifera), s i ver 
brush factories in India, it is believed, have begun to use it inste 
of bristles in hair-brushes, clothes-brushes, horse-brushes, etc. [Oj 
Hooper, Rept. Labor. Ind. Mus., 1903-4, 29.] In this they are foll 
the lead of European makers: Hannan (Text. Fibres Comm., 1902, 
for example, says that kittul is now in much request in Europ f 
brush-making and that some of the finest qualities have been adopted 
as substitutes for bristles. Jackson (Comm. Bot. XIXth Cent., 1890, | 
observes that as much as forty (now fifty) years ago kittul fibre was @: 
ported to England for admixture with horse-hair (may it not haved been 
Chamerops humilis ?). In the brush trade it is steeped in linsee 
and thus made so pliable that it can be used either with or with 
bristles in making soft, long-handled brooms which are extremely dv ab 
and can be sold at about a third the price of ordinary hair-b 
Dodge (Useful Fibre Plants of the World, 112-3) says it is also 
up into machine brushes for polishing linen and cotton yarns, for el 
scutched flax, brushing velvets, etc. Both in India and Ceylon f 
lines are made from kittul fibre (Drury, U. Prov. Ind.) and strong’ 
ropes capable of holding wild elephants are constructed of the fibre, 
while in Australia the leaves apparently are regarded as a good paper 
material. Lastly, the woolly substance or scurf scraped from the | 
stalks is used in Burma for caulking boats. The quotations in Lor 
on April 20, 1901, were for long quality, 84d. to 9d. per lb.; for No. 
63d. to 7d.; No. 2, 2$d. to 33d.; and No. 3, 1d; Ide & Christie (Mont 
Cire., Oct. 15, 1907) give the following returns of present date :— mm E 
8d. to 93d. ; No. 1, 6d. to 73d.; No. 2, 2d. to 34d. ; No. 3, ld. to 1 
Mr. J. C. Willis tells us (Admin. Repts. Bot. Gard.) that the exports fr n 

3,794 cwt. The exports from India are unimportant. 7. 
The,'Sago and Sugar.—Besides its fibres, Caryota yields — Ee n 

the,interior of the stem a sago which is mentioned by Roxburgh (1832 
Robinson (Desc. Acc. Assam, 1841, 56) and by other writers as almost eqt 7 
in quality to the best sago of commerce. As a matter of fact it would si 
to be an inferior article, though quite wholesome (Yearbook of Phai 
1903, 328). On the Malabar Coast and elsewhere it is made into bre 
gruel and thus constitutes an important article of food with the poor er 
classes. The “cabbage” or terminal bud is edible, like that of x 
palms. Commelinus (Rheede, Hort. Mal., 16, n.) remarks that, ib 
cording to authors, the pulp of the fruit is bitter and irritates the to ngue | 
—a circumstance which doubtless suggested the specific name 
The fruit is certamly very pungent and insipid, but I cannot Be 
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PURGING FISTULA 

ing observed the tingling property. just mentioned, though I have 
\ Finally a toddy or juice is collected by “ training” and “ tap- 

ss spathes, This juice is either fermented and distilled into an 
col oholic liquor or boiled down into a dark syrup which solidifies into 

1 ef or palm-sugar—an important product, especially in Bombay and 
sylon. Mr. A. M. Sawyer, writing of the “ training” and “ tapping” ion. 
peesses in North Travancore (Ind. For., 1896, xxi., 134-8), says that at 
- end of the first five days of tapping the yield i is about 4 quarts per 
, inc easi ng by degrees to 6, 8, and 12 quarts. In strong, healthy 
ix th duals even 18 or 20 quarts may be obtained at the end of the course. 
netimes, in an unusually prolific palm, three or even four spathes may 

sen tapped at the same time, while others, in spite of the most careful 
in , Yield no toddy whatever. An average-sized spathe is tapped in 

four months, and all the spathes of one palm are exhausted in about 
According to Roxburgh the best trees give as much as 100 pints 

mty-four hours. Further details may be found by reference to 
s(pp. 170-1). 

pian 5 is strong and durable, being much used for agricultural purposes, 
conduits, and for beams and rafters. Not infrequently it is cut into 

sing-sticks. The seeds are used as beads by the Muhammadans. [C/. 
ede, Hort. Mal., i., t. 11; Buchanan-Hamilton, Stat. Acc. Dinaj., 150; 

orris, Comm. Fibres, Cantor Lect,, 1895, 34; Lushington, in Jnd. (sa 1899, 
xv., 54-6; Sadebeck, Kulturgew. der Deut. Kolon., 1899, 313; Jumelle, Les 
He . (Aliment.}, 1901, 25-7 ; is Wier, Die Rohst. des Pflanzenr., 1903, ii., 

i 

ad 

SSIA, Linn. ; Fl. Br. Ind., ii., 261-6; Gamble, Man. Ind. Timbs., 
2, > oT1-5: Prain, Berg! Plants, 1903, i., 435-9 ; Duthie, Fl. Upper Gang. 

aim, 1903, i., 290-6 ; Cooke, Fl. Pres. Bomb., 1903, i, 417-27 ; Brandis, 
nd. Trees, 253-5 ; LEGUMINOSZ. 
_A genus of herbs, shrubs or trees that contains in all about 380 

p ecies, mostly tropical, a few only being extra-tropical. India possesses 
e 18 indigenous species with three or four fairly plentiful introduced 

3s They “have all showy flowers but are mainly of value as 
iedicines or as tans :— 

0. Absus, Linn.; chadksi, chimar or chindl, banar, etc., a herb found fairly 
entifully throughout India. The seeds are used in the treatment of ophthalmia 
1 as a cathartic. 

—C . alata, Linn. ; the, d4dmardan (= ringworm-killer), or vilayati- (or shinnai) 
ij (the foreign Sesbania grandifiora), is a small shrub found in gardens 

aroughout India and supposed to have been introduced from the West Indies. 
» leaves rubbed up into a thin paste and mixed with vaseline constitute an 
ttual remedy for ringworm. [C/, Fleming, Ind. Med. Pl. and Drugs, As. 
Bist xi., 163; Bennett, Wanderings N.-S. Wales, 1834, i., 123. 

Fistula, Linn.; the Indian Laburnam, the Purging Fistula, or amaltas, 
gent sonali, bahavd, gurmdla, konraik-kai, etc. A moderate-sized tree of 

>-Himalayan tracts ascending to 3,000 feet and common throughout the 
8 of India and Burma. 

bark is to some extent used both as a tanning material and a drug. 
The a of the fruit is regarded as a safe and useful Bacio opine of the 
‘commonest of doataatio’ modisizies i in India—but has the objection of not keeping 

- Adams (Comment. in Paulus Algineta, iii., 429-31) Chit tons that it was 
m to Serapion, Rhases, Mesua, Ebn Baithar, ete.—in fact to most of the 

. ly Arab writers, who speak of it as a purgative drug procured from India, 
ra abi and Egypt. It is also largely ret in smoking mixtures to flavour the 

Rane 9 used by the Natives, especially in Bengal. ror Mesua, Op. (ed. Marinus), 
’ 625 Garcia de Orta, Coll., xiv. ; also Clusius, Hist. Arom., 1567, 136; also 
mm ont. by Ball, in Proc. Roy. Ir. Acad; 3rd ser., i., 400; Linschoten, Voy. BE. 
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Ind., 1598 (ed. Hakl. Soc.), ii., 121-2; Prosper Alpinus, De Pl. Agypti, 1592, 3 
Pyrard, Voy. EL. Ind., 1601 (ed. Hakl. Soe, ), 1i., 361; Jacobus Bontius, Hist. Na 
et Med. Ind. Or., 1629, in Piso, Ind. Utri. re Nat. et Med., 1658, 101-2; Li 
Hist. Barbados, 1657, 68 ; Tavernier, Travels, 1676 (ed. Ball), i., 174.0, ph 
E.1.C. First Letter Book, 200, 480; Buchanan-Hamilton, Stat. Acc. Dinaj., 1 co 

C. obovata, Collad. ; sometimes ‘called Country Senna, Jamaica Senna, Ite 
Senna. This is the bhui-tarwar, a plant common in many parts of a 
occasionally to be seen in the bazdrs as an inferior quality of Senna. [C/.G 
Pharm. Journ., 4th ser., ix., 470-1.] 

C. oceldentalis, Linn. ; abe Negro Coffee or kdsdéndt, kasundd, - : 
kdlkashundd, ete. An under-shrub abundant on waste land and ros 
throughout India, though probably originally introduced from Anerieny y 
leaves, roots and seeds are medicinal. The seeds dried, then ground to powde 
are used as a good substitute for coffee, and since they are antibilious are s 
be often beneficial. [Cf. Kew Bull., 1881, 34-5; Yearbook of Phe 
175-6; Pharmaceut. Journ., 1900, ixv., 439 ; Ridley, Mal. Pi. Fees vas: 1165 
des Cult. Colon., 1902, x., 63.] 

C. Sophera, Linn. ; the joddéstecunpahiles jangli-takla, kdal-kasonddé, banar—(th 
kdsamarda or cough-destroyer)—a closely allied and often much coniveadel in 
with C. occidentalis. It is cosmopolitan in the tropics and common thro 
India. The bark, leaves and seeds are cathartic and the juice of the 
viewed as a specific for ringworm. [Cf. Prosper Alpinus, l.c. 35.) 

C. Tora, Linn.; the Fotid Cassia or chakundd, panevér, panwar, 
kovaria, kowaria, a gregarious annual under-shrub found everywhere in 
and throughout tropical India. This is in Sanskrit called chakramarda (- 
worm-destroyer), once more confirmin: ng all but universal reputation of th 
species of Sennas. But in this particular plant a more or less new property he 
been attributed to the seeds, in that they are largely used along with it 
For this purpose they are regularly sold to the dyers. They are also roa 
ground to a powder, and used in place of coffee. Mr. William Elborne of a 
College chemically investigated these seeds and came to the conclusion thé 
activity was due to “ emodin, a substance closely allied to chrysophanic aci 
chemical characteristics, and considering the purpose for which the Ne 
of India use the plant, evidently in medicinal properties.”” Adams (Cor 
in Paulus Agineta, iii., 466) identifies this plant with the kelkel of the! 
—a drug mentioned by Avicenna, Serapion, Rhases, ete. ete. 

si ise 

C. angustifolia, Vahl. ; the Tinnevelly Senna of Indian commer 
perhaps best known by the following names :—sanna-mukki, send-m : 
Hindi-sanna, nilavirat, etc. 

Adams (Comment. in Paulus Zgineta,iii., 431-3) gives a most interes ir 
sketch of the early knowledge in Senna. He says Serapion was undoubtedh 
the first author who describes the drug as an article of the Materis 
Medica. He, however, quotes still other writers, such as Isaac Ebn Amran 
and Abix. All the Arab physicians, in fact, extol the merits of sen 
purging black or yellow bile and in acting as a cordial when mixed : 
suitable drugs, such as violets. The present species, as also the Alexandriar 
(C. acutéfolia, Delile), were introduced to both Indian and Europ 41 
pharr-acy through the Arabs. The former species (the only one grow: 
India) is fairly extensively produced in Tinnevelly, and recently its cultiva: 
tion has been extended to Madura and Trichinopoly, districts of South Inc li 
and to Poona in Bombay. It is sown on red or black clay loams, fair 
liberally ploughed and manured, the sowing being in May. Weeding has 
to be attended to, but irrigation is hardly if ever necessary. The sea 80] 
for collecting the leaves is June to December. The yield is said t 
1,000 Ib. (2 candies) an acre, which allows a handsome margin for profit: 

Indian senna is either exported coastwise to Bombay and thence to 
foreign countries, or is consigned direct from Tuticorn. The drug is also 
imported by India from Arabia, where it is collected from the wild plant a 
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CASSIA 
MADRAS TANNED SKINS AURICULATA 

Tanner’s Bark 

gly often much adulterated. It would appear that about 5,000 
ow Dare lice taken by India and again re-exported under the name of 

f _ Senna or Moka or Aden Senna, and is thus no doubt the true Aden senna. 
ley -kokki (maki) or sanna hajazi. For many years past, 

, the imports from Arabia have et declining and the exports of 
elly senna improving. The purity, high quality and low price of 

~yate article place it in the front rank. In 1887-8 the total exports 
om India of locally grown senna came to 21,376 cwt., valued at Rs. 
i 18,869. More recent figures are given by some writers, such as 5,000 
ndiesannually from Tuticorin, but the data for an exact and detailed state- 

at of the total trade are not available. Quite recently a new form of Exports. 
has appeared in the London markets from India. This has been 

n by Barber to be C. montana; but. asa drug it has been found inferior 
angustifolia, and should therefore be discouraged. [C/. Hooper, 
Labor. Ind. Mus. (Indust. Sec.), 1903-4, 30; Gibson, Journ. 
— Soc. Ind., ii., 193; vi. (Select.), 128; Pharmacog. Ind., 1890, i., 

26-30; Agri. Ledg., 1896, "No. 29, 290; Capital, May 1902 ; Pharm. 
, 1901, 397.) 

ie 

Cc, auriculata, Tinn, ; the Tanner’s Cassia, tarwar, tarota, tangedu, D.E.P., 
nghedi, tangadi, avala, avari, etc. A tall shrub found plentifully in ii, 215-6. 
Jentral and South India as far north as Rajputana and also in some Fra 

ts of Burma. It is common on dry stony hills and on black soils. 
y _ The bark is largely used in tanning and gives a buff-coloured leather. 

s been remarked that Madras is favoured in the possession of this Merits 
4 ning material. But it is feared the discovery of the method of chrome 
anning has even already given a totally new turn to the subject of Madras 
anned or dressed skins and rendered the special advantage mentioned 
comparatively little avail. (See Hides—Chrome Process, p. 637.) It 
alvor however, been contended that the raw skins of Madras are 

ly well fitted for a high-class tannage. They possess some special 
properties much liked by the curriers into whose hands they eventually 

s to be transformed into the morocco leather used for book-binding, 
niture, carriage lining, and many other such purposes. Experts have, 

joreover, euiobed that the colour of leather prepared with this bark alone 
_@hanges into murky brown, further that compared to its merits the 
% ce 08 is too high (Rs. 20 a candy of 500 lb.). With a view to ascertaining Price. 

e precise particulars as to supply, price, and property of this tanning 
ark, the Reporter on Economic Products to the Government of India 
3s si ed a circular letter to Forest and other officers of India in which samples 
ye bark and full particulars were called for. The result was rather 

ting, and has been reviewed in The Agricultural Ledger ~(1896, 
0.9). The Scientific Staff of the Imperial Institute also published some Of Recent 

| their investigations with the bark (reprinted by Dunstan, Imp. Inst. Tech. ™*#*4s. 
Re Kepts., 1903, 184-5), from which it would appear that the samples examined 
gan > extreme variations in amount of-astringent principle and therefore of 
“commercial value. Some time subsequently Hooper (Agri, Ledg., 1902, 
No. y 27) pointed out that one source of diversity was in the age of 

plant from which the bark had been collected. In young plants 
| he the bark to contain only 11°92 of tannin and 22°35 extract, 
while in old plants the corresponding figures were 20°12 of the former 
and 29:0 of the latter. In another part of his report (l.c. 3) he places 
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cassia bark as the fourth most valuable in a series exhibited by him, the _ 
cassia having 23 per cent. of tanning matter. Prof. Hummel, York- — 
shire College, Leeds, found the tannin to be 20°5 per cent. On the other 
hand, Leather mentions only 15°5 per cent. of tannin, but a high ac- 
companiment of soluble non-tannings. So also Prof. Procter (Rept. 
Soc. Arts, 1904), who places this bark as one of the Catechols, speaks of the 
‘ thoroughly unsatisfactory character of the turwar tannage, for the use 
of book-binding and upholstery,” and asks whether there may not be — 
other more desirable materials. These modern results and opinions 
would thus seem to assign a much lower position to the Tanner’s Cassia 
than seems to be the belief in South India.. By way of conclusion it — 
may be mentioned that in the Northern Division of Madras the © 
bark (tanghedi) or some babul gum is added to sesamum seed when it is 
to be pressed for its oil. It is said that this practice enhances the value 
of the cake (see p. 986). ae 

The seeds, like those of C. Absus, are valued as a local application af a 
purulent ophthalmia. An infusion of the leaves is esteemed as @ coo a 
medicine and as a substitute for tea. The leaves are also eaten as a. 7 
vegetable in times of famine. The shoots are largely utilised as Native 
tooth-brushes, and the root is spoken of as of great value in tempering iron 
metal (see Acacia, p.5; andcf. Wiesner, Die Rohst. des Pflanzenr., om ig g 

-CEDRELA TOONA, Rowb. ; Fl. Br. Ind., i, 568-9 ; Gath i 
Man. Ind. Timbs., 157-9; Cooke, Fl. Pres. Bomb., i., 217; Duthie, Fl 
Upper Gang. Plain, i., 153 ; ; Brandis, Ind. Trees, 145 ; rehara bari The ‘Teoh 
or Indian Mahogany, Moulmein Cedar, tun, lim, hid, drawi, poma, tundt, a 
thit-kado, etc. A large, rapidly growing, deciduous tree, 50 to 60 or even — 
80 feet high and sometimes as much as 20 feet in girth It is met with 
chiefly near streams in the tropical Sub-Himalayan tracts, from the Indus — 
eastwards to Sikkim and Assam; also at low elevations throughout 
Western and Southern India : less common in Eastern Bengal and Burma. 

This important Indian timber tree is extensively cultivated and often self-sown, 4 
It would appear to have been first deseribed, so far as India is concerned, — | 
by Jones (As. Res., 1795, iv., 281; also Fleming, As. Res., 1810, xi., 163). The 
roots are surface- feeders, so that it ought not to be grown on the borders | 
fields. In the plains of the Panjab the young plant must be protected again: 
frost. The Timser is durable, not eaten by white ants, and not liable as 
warp. It is therefore much in demand for furniture and carvings, especially i 4 

if 
ah 
s 
if 

Saharanpur (Indian Art at Delhi, 1903, 111), and in Bengal and Assam i 
constantly used for tea-boxes, hence its having become scarce. In Assam it we 
formerly much employed for boats and canoes, and in South India is very’ 
converted into cigar-boxes. It is exported from Burma as ‘‘ Moulmein “Cedar,” 
and known under that name on the English market. Col. Seatom gives the 
cost of, cutting and delivery as Rs. 44 per ton. Specimens sent to Lon 
from“Dehra Dun in 1883 realised 44d. per superficial foot, and in Malabar 
1902, 3-inch planking fetched Rs. 2 per cubic foot, ?-inch planking. was sold 
Rs. 1-14—0, and l-inch at Rs. 1-12-0. [Cf. Ind. For., 1883, ix., 427; 
July 24, 1902, 118.] 39 BS 

The bark is used, especially along with a powder of the nuts (seosle) 8 of ‘8 
pinia Bonducella, as a tonic and antiperiodic in Native MEpIcINnE. : 
afford a red and yellow Dyr. [Cf. aleef Shereef (Playfair, transl.), 1838, 6 
The seeds, young ‘shoots, and leaves are given as Foppxr to cattle. | 

There are several, other | Indian forms, the properties of which are accilaa 
to those just detailed. The most important are ©. microcarpa, C,_ ‘ 
and ©. serrata, Royle (the ddl, dauri, soni, etc.). The latter is eo 
abundant below Simla and elsewhere in the N.W. Himalaya, where the tim’ 
is in qominclonginn local demand, being employed for beams and sleepers, -— 
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THE HIMALAYAN CEDAR 

dge-re for wet-slides, b hoops of sieves, etc. [Of. Buchanan- 
uilton, Stat. Acc. Dinaj., 154; Ind. For., ii., 87-8 ; vii., 49-50 ; x., 246, ete. ; 

on, Desc. Ace, Assam, 1841, 41; Pharmacog. Ind., i., 339; Greshoff, 
Bull., Kolon. Mus. Amsterdam, 1896 ; Wiesner, Die Rohat. des Pflanzenr., 

htt it, 94, 957.] 

= DRUS LIBANI, Barrel., var. Deodara, Hook., }.; Fl. Br. 
. “Ys 653; Ribbentrop, Deodar, in Ind. For., 1899, xxv., app. ; 

tamble, Man. "Ind. Timbs., 710-6 ; Collett, Fl.: Sim., 487; Brandis, Ind. 
ae i 1906, 691 ; Contrerx. The Himalayan Cedar, deodér, dedwar, 

Keori, "kelon, kilar, giam, paludar, nakhtar, etc. Dutt (Mat. 
oe 1900, 247, 296) gives it the Sanskrit name of devaddru. 

rte rgreen tree (often 250 feet) of the Western Himalaya, extend- 
F480! ‘the roan tree ( of Af, austen der besbwards to the" Dauli viva) 

-Kumaon ; most common at 6,000 to 8, 000 feet, but in the more eastern section 
s area it ascends to 10,000 feet in altitude. Said to have been introduced into 

+ Britain about 1831, and is now cultivated to a considerable extent both ire hurope and America. The closely allied species, the Cedar of Lebanon cedar 
oper, was introduced, so Miller says (Gard. Dict., 1731), into the Physic 
arden of Chelsea about 1683, but it is now believed that it was actually being 

n in England a few years before that date (1662-70). According to Bentham 
fi on Targioni-Tozzetti, Journ. Hort. Soc., ix., 175), that pm although 
yparently well known to the Ancients as a valuable tree, had never been 
‘ pe n in Italy until carried from England to Pisa in 1787. 
_ The Deodar is usually though not always moneecious, and is roughly distinguish- 

» from the Lebanon and Atlas cedars by its drooping branches and longer 
edies. Though grower ious it rarely forms pure forests, being found with 

pine, arene fir, oak, yew, poplar, horse-chestnut, ete. Gamble says 
seed years come about once in four or five years, and in suitable 

ogee where the seeds can get through the grass, weeds and moss of the 
covering, natural reproduction is very prolific. Artificial propagation 

als« 0 is ‘not difficult, deoddr being easily grown in nurseries, and with care success- 
lly ewe ang rider Young plants suffer from waterlogging, and it is therefore best 
to transplant them from April to May. Deoddr is probably at its best in good 
ie s when about 12 feet in girth, but it can reach a much greater size, trees of 

545 feet in girth, and 100 to 240 feet in neigh: It prefers a light soil and gneiss, 
ranite or even limestone sub-soil; in the Himalaya it seeks the northern and 

tern slopes, thus avoiding the rain, and in cultivation does not succeed either at 
Da sjecling or on the Nilgiri hills, where there is too much clay and too much rain. 

‘This is the chief Tmreer of Northern India. It is light yellowish-brown, 
snted and moderately hard. When well seasoned its weight rarely exceeds 
ib. per cubic foot. It is very durable as well as immune from white ants, hence 

| extensively used for railway sleepers. It is believed that the deoddr timber of 
ain buildings in Kashmir and Kanéwar may be’ 600 to 800 years old. Ac- 

cordingly it is held in considerable esteem for bridge-work and house-building 
though its scent is by some regarded as too strong for interior fittings). It is 
the ppetvtlo, however, and does not take paint nor varnish freely. In wood- 

jally that of the Panjéb and Kashmir, deoddr is of course pre- 
The Muhammadan and Sikh work are directly adapted to *, and the 

; istic feature of old Kashmir wood-work may be said to have been 
t » bold and effective pinjra or lattice panellings made of this wood. Further 
eta ils as well as illustrations of deoddr-carving may be found in Indian Art at 

i, 1903 (103 and seq.), and the reader should ‘aes consult Lawrence’s Valley 
F Kashmir (1895, 79-80) for further interesting details. 
— Out (kelon-ka-tel), which resembles crude turpentine, is obtained from the 

i, and is used in veterinary practice. [C/. Gildemeister and Hoffmann, Volatile 
1900, 279.] It is also employed by the men who float deoddr logs down 

» rivers, to coat the inflated rt by the help of which they pass the rapids. 
in connection with the arrangements | for the Delhi Durbar Exhibition, I observed 
ha certain metallic objects kept in a box of deodér wood were beautifully 
ni ished. On inquiry, I found this was due to the action of the oil. It would 

# probable that this property may prove of much value. It should certainly 
‘investigated. The aromatic wood (bhadra-kashtha) is employed in Native 
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CEMENTS 
AND MATERIALS OLEUM NIGRUM 
USED 

Medicine. 

Trade in 
Cedar. 

Indian 
Supply. 

D.E.P., 
ii., 237-9. 
Black-oil. 

Oil. 

Medicine. 

Oleum Nigrum. 

Prices. 

D.E.P., 
ii., 245. 
Cement 
Materials. 

Meprorne, and the Arab physician Avicenna (about 1000 a.p., ii., 2, 213) said 
that it was called sandbar-el-hindi and that it was useful in rheumatism, para 
etc. Ebn Baithar republishes the information given by Avicenna, | 
Celsius, Hierob., etc., 1745, 74-105; Veitch, Man. Conij., 1881, 134; Tro 
Agri., v., 258-61.] 

Trade.—It is next to impossible to give a definite statement oft 
annual supply of this timber. It is floated. down the rivers in the fo: 
of logs, sleepers, or scantlings. The oil which it contains prevents 
getting waterlogged, so that comparatively speaking few pieces get 
trievably lost ; nevertheless the obstacle that bars an extended use is 
cost of transit from the forests to the markets. ‘The Forest Adminis 
Reports of the -Panjib, of the North-West Frontier Province, an 
the United Provinces give particulars of the deodér removals from 
forests owned or leased by Government, as also of the imports of t 
timber from Native States or foreign territory. The Statistical Depa 
ment of the Government of India also gives particulars of the 
frontier traffic in which certain facts are given of imported timber. | 
paring and analysing all these and such-like returns it may be affi 
that the annual supply obtained by the plains of India comes to approxi 
mately from 3 to 4 million cubic feet of this timber. The supplies | cor 
mainly from the forests of the Panjab proper (Chamba, Kullu, Kangr 
Bashahr, etc.), of Kashmir and Afghanistan, of Hazara, Kagan eas 
to Jaunsar—the Tonse, Jumna, Bhagirathi, etc. = 

[Cf. Paulus Algineta (Adams, Comment. ), iii, 450; Taleef Shereef (P 
transl.), 1833, 83: McDonell, Ind. For., 1885, xi., 213-20 ; Mian Moti 
Ind. For., 1882, viii., 268 ; 1893, xix., 168-74 ; Ind. For., 1898, xxiv., 61; . ut 
macog. Ind., iii., 380-2; Wiesner, Die Rohst. des Pflanzenr.., 1903, ii, 147, « otc 
Mcintire, Ann. Repis. For. Dept. Working Plans Pb. For., 1895 ; ete., big 

Pre ar ae PANICULATA, Wiiid.; Fl. Br. Ind., Lf 
Pharmacog. Ind., i., 343-5; Gamble, Man. Ind. Timbs, m 1902, ‘in 65 
Brandis, Ind. Trees, 1906, "162; CELASTRINEX. The Black-oil 
madl- -kangni, mél-kungi, sankhu, hujtri, jiotish-mati, ete. A scandent sk 
of the outer Himalaya from the Jhelum to Assam, ascending to 4,000 
also of Hastern Bengal, Bihar, South India, Burma and Ceylon. <a 

The seeds yield by expression a deep scarlet or yellow O11, which is u sed 
in Mepictne for external application. It is also burnt in lamps and employed 
in certain religious ceremonies, but its chief interest lies in the fact thi 
destructive distillation along with benzoin, cloves, nutmegs and mace i 
tained the olewm nigrum of pharmacy, an empyreumatic fluid usefully 
ployed, according to Dr. Herklot, in the treatment of beri-beri. In dos 
10 to 15 drops, black-oil is powerfully stimulant and diaphoretic. It is 
manufactured in the Northern Circars, the best. quality being that of V a 
patam and Ellore. The price of the seed is said to be about 2 annas per lb., and 
the oil about Rs. 20 per cwt. Moodeen Sheriff (Mat. Med. Mad., 1891, 10 5-8) 
ie ae Shereef (Playfair, transl., 1833, 148) and other writers say that 

are supposed to have the property of stimulating the intellect. The 
seeds and the leaves are also employed in Native medicine. [Cf. Gamble, 
Ind. Timbs., 175-6; Cooke, Fl. Pres. Bomb., i., 231; Duthie, Fl. Upper | 
Plain, i., 158-9 ; Brandis, Ind. Trees, 162; etc.], 

CEMENTS and materials used.—Agri. Ledg., 1902, 
142-4; Ind. Art at Delhi, 1903, 95-6, 218; Papers relating to Mag ag 
Coment (a reprint of reports, Tears. etc., dating from 1826 to si 7 
issued by Madras Government. iB 

Cements are commonly distinguished under five groups :—(a) calcareous j ie | 
gelatinous; (c) glutinous; (d) resinous; and (e) various materials. — 
nearly all cements contain lime, the reader is referred to the article on * 
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CHENOPODIUM 
THE MANGROVE ALBUM 

Bathu 
pubject (pp. 695, 713). The following are the chief vegetable and animal substances 
employed on constituents in ppshae os se mostly along with lime. 

era, pavonina, Linn. ; aearp. 26 
| gle Marmeics, Corr. ; wild Bh og (hos p. 26). 

fave; sap (see p. 35), 
Ilium sativum, Linn.; fresh juice (see p. 58). 

“assus flabellifer, L/nn.; juice (see p. 171). 
mv Oxyacantha, Bieb. ; ; oil (see p. 276); also cf. Agri. Ledg., 1904, No. 11). 

= B mecitere, Linn. ; jaggery and milk (see pp. 361, 929). 
ora Agallocha, fng/.; the -resin (see p. '400). 

us Cements; see Isinglass (p. 695). 
lanorrhea usitata, Wall.; oleo-resin (see p. 779). 

a (glutinous rice) ; (see p- 826). 
- ‘Sugar ; gt oe ‘used in chundm (see p. 956). 

; gluten of wheat-flour (see Pp 1088). 
own * al ripe fruits (see p. 777). 

“aby an ' Rnd 

Typ er nee Chaub and Bory.; the 

CERIOPS CANDOLLEANA, Arn. ; alsoC. Roxburghiana, p xp, 
iri .; Fl. Br. Ind., ii., 436; Gamble, Man. Ind. Timbs., 333; Prain, Rec. ii., 261. 
it. Surv. Ind., ii., 306 ; Cooke, Fl. Pres. Bomb.,i., 473 ; Agri. Ledg., 1902, Mangrove. 
x 33 ‘32-4 ;5 Brandis, "Ind. Trees, 304 ; Ruizornorex. The Mangrove, 

eer ae chauri: gordn, madd, tengah, kabaing, etc. 
vine vernacular name gordn or gardn applies to both these plants, and in fact 

" vol fot economically distinguished. The former is a small evergreen tree 
he muddy shores and tidal creeks of India, especially common in Sind; and 

Bp latter a large shrub of similar conditions in the Sundribans and the ‘coast 
Chittagong down to Tenasserim. The barks of both trees yield an important 
AN. A sample of tannin-extract prepared in the Sundribans and examined Tan. 

n Engla nd in 1900 was not, however, much valued because of its dark colour. 
r . Trimble of the Philadelphia College of Pharmacy found 23-07 per cent. 
f tannin in the dry bark of a sample of €. Candotteana sent from Singapore, 
ne 31°56 per cent. in a Bengal sample. Other Bengal specimens were found 
@ yie d on the dry bark 30-20 per cent. and 18-30 per cent. (Hooper); 17°77 per : 

cent., 21-54 per cent., 13:23 per cent. (Dunstan). [For further details cf. Imp. Inst. 
Pech. Repts., 1903, 186-90 ; Agri. Ledg., l.c:| About ten to twelve thousand sales, 
maunds of Mangrove Bark are sold annually for tan in the Calcutta market 

__ @ about 10 annas per maund of dry bark. The extract is also used as a DyE Dye. 
0 give a brownish-red colour to cloth, but especially a good black and od; 
a conjunction with indigo. In the Malaya the cloth is first dyed in 

et, then dried, and subsequently dipped in indigo. [Cf. Kew Bull., 
91-2,] The whole plant is astringent ; a decoction of the bark is applied Medicine, 

ps hemorrhage, and on the African coast the young shoots are employed 
in the ation of a substitute for quinine. Tho Trmper of most of the Timber, 
pecies is hard and that of €. Candolieana is used for knees of boats. It is _ 

a so fuel, and makes excellent charcoal. 

_CHENOPODIUM ALBUM, Linn. ; Fl. Br. Ind., v., 3; Duthie DEP. 
d Fuller, Field and Garden Crops, iii., 21; Cooke, FI. Pes, Bomb., ij,, ii» 265-6. 

O1; CHENopopIACE®. The White-goose-foot, bathi-saq, chandan-beti, 
hin , etc. 

_ There are various cultivated and wild forms of this ubiquitous plant, e.g. 
elbe s peoper (chandan-beti), viride (betti-shak), purpwrenm (lal-bethi), etc. 

point of view of the present work the interest lies in the fairly Food. 
xtensive cultivation in the higher Western Himalaya as a food-grain and pot- 

tb. ni sample of the seed sent from the Panjab and examined at the Imperial 
Sas te gave the following results :—water 8°3 per cent., albuminoids 18-4 per 

/ eent., starch 19°2 per cent., oil 21°1 cent. The nutrient ratio was 1-377 
nd the nutrient value 86. Church (Pood. ood-Grains of Ind., suppl., 8) says that 

_ analysis amply confirms the Indian opinion of its highly nutritious char- 
acter.” Tho wild lant is regularly collected as a pot-herb and green vegetable. 

leaves are rich in potash-salts. A decoction of the plant is as an 
aj junct in indigo-dyeing and the seeds are employed medicinally (see Vinegar, Medicine. 

110). [C/. Buchanan-Hamilton, Stat. Acc. Dinaj., 169, 194.] 
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CHRYSANTHEMUM 
CORONARIUM THE EDIBLE CHRYSANTHEMUM 

D.E.P., 
ii., 268-9. 
Chittagong 
Wood. 

Timber. 

‘Timber, 

Brush-backs. 

Gum, 

Dye. ¥ 
Oil. 

Fodder. 

D.E.P., 
ii., 272. 
Babir. 

Pot-herb. 

Eaten in 
Formosa, 

CHICKRASSIA TABULARIS, Adr. Juss. ; Fl. Br. Ind., i.,— 
568; Gamble, Man. Ind. Timbs, 156-7; Talbot, List Trees, ete., 1902, 
80; Cooke, Fl. Pres. Bomb., i., 1903, 216-7; Brandis, Ind. Trees, 144; _ 
MELIACE2. a 

The Chittagong Wood or White Cedar, chikrassi, lal-devddr, saiphra, 
propaon, pabba, aglay, agil, dalmara, yinma, etc. A beautiful tree met with 
the tropical forests from Sikkim to Chittagong and Burma, and from the Konkan ~ 
and Deccan to Mysore, Malabar and Ceylon. ee 

It yields a beautiful yellowish-brown, richly veined satiny TIMBER, suitable 
for furniture, piano-cases, tables, etc. Gamble remarks that it deserves to be — 
better known and exported from convenient localities like Chittagong, w 
it chances to be plentiful. It also yields a transparent yellow Gum, an astrin 
Bark (used medicinally), and flowers that afford both a red and yellow 
[Cf. Pharmeog. Ind., 1890, i., 339; R.E.P., Circ. Letter, 1894-5, No. 25; 
cone "ulibe 1894-5,. 1896-7, 1897-8, 1900-1; Settl. Oper. Sagaing, 

: 
, 
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CHLOROXYLON SWIETENIA, Dc.; Fl. Br. Ind., i., 5 : 
Gamble, Man. Ind. Timbs., 160-2; Talbot, List Trees, etc., 81; Cooke, 
Fl. Pres. Bomb., i., 1903, 217-8; Brandis, Ind. Trees, 146; Mrtracem. — 

The Satin-wood, bhera, bhira, billa, bella, billu, bilgu, madula, sengel, jirhul, 
sali, hurgalu, halda, etc. A moderate-sized tree of Central and South India, — 
also Ceylon. Is met with in the dry forests of the Circars, Konkan, Deceai 
and Karnétak, especially on poor soils, such as sand and laterite; common on 
the Satpuras and the sandstone formations of Kaladgi and Belgaum. Its 
most useful product is its TrmBER, the Satin-wood of commerce, which is le 
exported from Ceylon and §. India (‘‘ Tamil Satin-wood’’). It is in 
demand for cabinet-work, the backs of brushes, picture frames, turnery (m 
good stethoscopes), furniture, ete., and locally is utilised in house-buildin 
carts and agricultural implements, but is not a good firewood, as it s mokes 
too much. The tree also yields an amber-coloured Gum (of which litt : 
known), a Dyn, a wood-O1 and an astringent BarK, sometimes used medicin: ; 
as also a paste made from the roots. Trees often destroyed on account of — 
leaves being given as Fopprr. [Cf/. Forsyth, Highlands Cent. Ind., 464; Pharma- 
cog. Ind., 1890, i., 338-9; Basu, Agri. Lohardaga, 134; Biscoe, List Hya 
Trees, 1895, 5; Ind. For., 1897, xxiii, 52; 1899, 181; Cat. des Pl. E 
Colon, ‘‘ L’? Hort. Colon.,”’ Brussels, 1900, 52; Wiesner, Die Rohst. des Pflanzenr. 
953 ; Imp. Inst. Tech. Repts., 1903, 248.] onal 

CHRYSANTHEMUM CORONARIUM, Linn. ; Fi. Br, ind., 
iii., 314; Buchanan-Hamilton, Stat. Acc. Dinaj., 195; Pharmcog. Ind., 
ii., 276-7 ; Agri. Dept. Assam Bull., 1896, No. 2; Ind. Pharmacol., 1897, 
20-2; ComposiTz. (ae 

This cultivated little herb is of interest mainly because of the fact that 
from Dinajpur and Rangpur in Bengal, north-east to Assam, it is extensively 
eaten, and is number 15 in Buchanan-Hamilton’s list of sags or pot-herbs. This 
fact seems to have escaped observation until re-discovered by myself while 
investigating the areas of successful cultivation of Rehmeria nivea—Ch ina v 
grass. Inmyreport on that subject, published in The Agricultural Ledger ( 1898, 
No. 15, 517-8), I pointed out that plants of the pea family become scarce, J 
that a peculiar series of pot-herbs take their places. Among these €, 
narium was found to hold a foremost position, being known as babir in North 
Bengal, babui in Assam, and jalyniar in the Khasia hills. It may now 6 
added that after an inspection of the collections preserved in the Royal Herba- 
rium, Kew, I am able to add that only one collector would appear to have pre 
viously recorded the observation of this plant being eaten. Speaking of Formos: 
Walters calls it tan-ei-tsait and adds that it is a ‘‘ herb much used by the C hin 
as an article of food.” Bretschneider (Bot. Sin., 1892, pt. ii., 76) makes mer 
of two species of Chrysanthemum as known to the Chinese classi ; 
leaves of one of which are boiled into soup. This would appear to be called 
ts*iu hua ku, but in another part Bretschneider adds that he does not ; know 
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he edible Chrysanthemum, It is, however, remarkable that not a few 
| of the special vegetables of the rhea fibre area of India should be more 
| the a Tr dian plants. For the medicinal and other uses of this plant the reader 

should consult the works cited in the opening sentence above. 

' CICER ARIETINUM, Linn.; Fl. Br. Ind., ii., 176; Duthie 
ud Fuller, Field and Garden Crops, 1882, i., 33-6, pl. 8; Agri. Ledq., 

1895, No. 3, 37,42; Mollison, Textbook Ind. Agri., 1901, iii., 73-8; Prain, 
eng. Plants, 1903, 365-6; Duthie, Fl. Upper Gang. Plain, 1903, 256; 

gm ; Chick-pea ; cicer (Latin) ; erebinthos, orobos, krios (Greck) ; cect 
(It.); zisern, kirchern, ziser, kucherebs (Germ.); ciceren (Belg.) ; ciche, 
ois ciche, pois pechu, garvance (Fr.); gravancos, garbanzos (Castilian) ; 

His ory.—Most of the modern European names, like the English chick-pea 
chi ch e, have doubtless come from the same root as the Latin cicer. Others 

uy be viewed as derived from the Greek name, erebinthos, or are descriptive of 
are of the seed (krios—the ram’s head). Hehn (Kulturpfi. uid Haust. 

94, 210 et seq.) identified cicer with the Greek krios (Dioscorides, ii., ch. 126). 
ipparently the earliest mention of the pulse in the literature of Europe occurs 
a Homer (Iliad, bk. 13, 589). Some centuries later Theophrastus (about 350 

.C.) assigned the word erebinthos definitely to the modern gram. Parched gram 
s mentioned by Horace as an article of food with the poor. Cicero took his 
ognomen from this pulse, as Fabius did from faba, also Piso and Lentulus from 

the pea and the lentil. Gram must, therefore, have been a common article of 
d with the poorer Greeks and Romans long before the Empire. The name 

™ gram ”’ comes from the Portuguese grao (i.e. grain), and was apparently a special 
4ppropriation made in India, because of its being in that country the most general 
grain. given to horses. It is, of course, a pulse, not a grain, in the strict sense, 

_ but in South India, where cicer is but little cultivated, the name “ horse gram ” 
‘is given to Delichos biflorus, just in the same way that “ green gram ” denotes 
Phaseolus Mungo, These palaee, cicer more especially, are frequently articles 
of cattle food, hence the expression “ gram-fed” applied to the animals reared 
‘on them. Nikitin, a Russian traveller, who visited Western and Southern 
Tndia in 1468, was impressed with the fact that in India horses were fed on peas. 

1¢ old English words calavances, caravances, garavances and garvances are 
ed from the Spanish garbanzos, and were apparently given (and to some 

« it still are given) to several peas or beans largely used by mariners in Place 
of fresh vegetables, hence very possibly the refrain of the mariners who “live 
on yellow peas.” And these names survived till the beginning of the 19th century, 
for they occur in Act 54 of George III. (1814, ch: xxxvi.), For further par- 
iculars the reader should consult the article Cajanus (p. 199), also Dolichos 

(pp. 503-10) and Vigna (pp. 1107-8). [Cf. Cocks, Diary, 1620, ii., 311; 
Herbert, Travels, 1677, 333, 347; Fryer, New Acc. E. Ind. and Pers., 1675, 
(21; Shelvocke, Voyage, 1719, 62; Hamilton, New Acc. EH. Ind., 1727, i., 
393; Shaw, Travels, 1757, 140; Joret, Les Pl. dans L’ Antig., 1904, ii., 249.] 
_ In Sanskrit this pulse is known as chanaka or chennuka, and in the vernacu- 

of India—chana, chunna, chenna, chahna, chano, chania, sanna-galu or 
sanagalu, senagalu, chola, ete. Occasionally other names are given to it, such as bit, 
biita, harbara, kadli, kadalai, hariman-dhakam, kudoly kempa, kadale, kalapai, etc. 
The first series are most frequently used in Northern, Central and Western India 
. to Gujarat), while the second are specially prevalent in Eastern and Southern 
India from Bengal, Assam, Burma and west to the Maratha country, thence 

to the extreme south. In Arabic it is humez, in Kabyl hammez; in Egyptian 
 homos or omos and in Persian nakhid. Aitchison says that in Khorasan it 
r is knowa as nakhund. De Candolle observes that south of the Caucasus it 

is known in vocnes: as nachuda; in Turkish and Armenian as nachius or 
_ nachunt—names which De Candolle asks whether they may not be connected 

with the Sanskrit chennaka. In India the Arabic and Persian names are often 
used by Muhammadan writers. Thus in the Ain-i-Akbari, written 1590 (Bloch- 

mann _transl., i., 62), mention is made of nukhiid ddl as a pulse, the price of 
which is given, and it is expressly stated not to be met with in Kashmir (Jarrett, 

| a pamendion 

Jooke, FI. Pres. Bomb., i., 408; Leauminosa. The Common or Bengal o 
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transl., ii. + 350).. It is curious, however, that no mention is made of gram in 
the Memoirs of Baber (written about 1519 a.p.), so that it may fairly be inferred 
gram was not an important article of food with the army under the first great — 
Mughal conqueror of India. Baber’s silence regarding it may, however, have been 
@ pure omission, or a consequence of its not having been a pulse new to him — 
on his arrival in India, for it seems certain it was known to the people of 
India from a fairly remote period. By Hindus it is invariably described under — 
its Sanskrit name, or some derivation from that. Susruta (Ayur Veda (Hessler, 
transl.), bk. i, ch. xx., 49), for example, alludes to it under the name of hariman — 
?kata as one of the specially wholesome articles of food. The name hariman- — 
dkakam is very largely given to it by the present Tamil-speaking races. It is: 4 
mentioned in the Puranas but apparently not in the Institutes of Manu. The 
vinegar made from the dew found on the leaves is referred to under the name ~ 
chana-kémla by most of the Sanskrit medical writers. a 

Varieties.—While it is quite correct to say of it to-day, as it was when the 
Ain-i-Akbari was written, that Bengal gram is not cultivated to any extent in 
Kashmir, still there is a special form of the plant fairly extensively produced in — 
the western temperate and alpine regions, between 9,000 and 15,000 feet in — 
altitude, such as in Piti,, Lahul, Kumaon and Tibet. This has been described — 
by botanists as a distinct species under the name of €. soongaricum, Steph. — 
It bears the following vernacular names :—tizhu, jawdne, banyarts, sdrrt or serri— 
names apparently unconnected with those given to ©. arietinum ; and sin 
C. soongaricum is only met with in alpine Central Asia, it may be assum: 
to be there indigenous. ae 

So also a very special variety or distinct species is known as kabuli gram. — 
This has been much talked of recently, and even experimentally grown in 7 
but with indifferent results. It is apparently a form peculiar to the counti 
indicated by its name, though it is specially mentioned by Buchanan-Hamiltc 
as met with by him in Dinajpur about 1809. It is thus a form that has be 4 
experimentally grown in India for a century or more. It is a much more robu 
plant than the ordinary gram, and has large white seeds. But in addition t 
these special Trans-frontier varieties, India itself has also several fairly ‘distioaba 
cultivated forms indicated by the colour of the pea, viz. red to yellow, brown, — 
creamy white and almost black. But in no part of India or of its geen Fi 
frontier has any botanist recorded the existence of wild or even natur ¢ 
representatives of any form of gram. They all exist purely and simply as 
cultivated plants, and on the plains are usually rabi crops. It seems highly 
probable, however, that the forms of chick-pea originated in the tract of country — 
between the Caucasus and the Himalaya. And if that opinion be accepted 
they can be regarded as having been carried into Southern Europe, Persia and — 
India in very ancient times. But it seems probable that at least one of the 
forms may haye originated in Persia, so that the chick-pea may have been also — 
indigenous to that country. 

CULTIVATION.—Area.—During the five years ending March 1905, the 
average area shown in the volume of Agricultural Statistics for British India 
as devoted to this crop, comes to almost 11 million acres, and for the Native — 
States a little under 2 million acres, so that an estimate of 12 million acres” 
for the whole of India would be under rather than over the mark. The 
most important producing province is that of Agra, which during the 
period named possessed an average of 3} million acres, or say one-third 
of the Indian area. This is followed by Oudh (with 1} million acres), he 
the Panjab (which fluctuates very greatly, the area in 1899-1900 havi 
been only 658,468 acres, and the very next year 3,405,121); by Bengal 
(with approximately one million acres); by Bombay, the Central Pro- 
vinces and Mysore (with each normally a little under a million acres) ; by 
Gwalior (which has as a rule $ million acres) ; by Berar, Madras and the > 
North-West Frontier Province (with each about 150,000 acres); by Si 
Upper Burma, Alwar, Bharatpur and Kotah (with each about 70, 000° 
to 100,000 acres) ; and lastly by all the other Provinces and Native 
States (which have each much smaller areas). It may thus be accepted — 
that the upper basins of the Cone and the Indus (which correspond wit 
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eengel, the United Provinces and the Panjab, also the adjacent 
‘of the Central Provinces, Central India and Rajputana) con- 

® great gram-producing area of India. It has been repeatedly 
out that a line drawn from Bombay to Patna would approximately 
“Tndia into two sections, the northern being the great gram area 
i southern that in which gram is a very subordinate crop. 
Production and Yield.—The yield of gram to the acre is annually 

d by the various Governments and Administrations. It is shown 
greatly according to suitability of soil and climate; the highest 
are in the provinces of chief production. In Bihar (the upper 

n of Bengal) the yield comes to 855 lb. per acre, for land not irri- 

Ra. 

ombay, under similar conditions, the yield is only 410 lb. and in the 
rth-V Vest Frontier Province still less—406 lb. But irrigated land gives 
igher yield than unirrigated: in Bombay as much as 1,200 lb. have 
a recorded ; 950 lb. in the United Provinces ; 835 Ib. in the Panjab, 

2 Ib. in the North-West Frontier Province. Taking the nine chief 
acing provinces and accepting for a calculation of total production 

n of the published returns for 1901-2, on unirrigated cultivation, 
parrive at the figure of 600 Ib. as a possible safe average for all India. 
worked out to 10 million acres, or considerably under the present 

, would show a total production of 53 million cwt. But that very 
amount would in all probability be under rather than over India’s 

tual supply, since this pulse is largely grown as a mixed crop and also 
isigerden vegetable, tracts not likely to be fully covered by its recorded 

p as a field crop. 
fb may be useful to take up the provinces one by one and exhibit 
features of their gram-cultivation etc., that may be of interest :— 

Ben, Grate requires the same land as wheat, barley, linseed and 
ea “Tt cannot be grown on sandy soils but requires a moderately heavy 
xy-loam. Five or six ploughings are given, commencing towards the 
ee of the rains. About the latter half of October to the first week in 

mber it is sown, and the crop ripens in February to March. The 
lantity of seed required ranges from 27 to 36 seers, more being needed 
3 « broadcasted ” than when “drill” sown. The plants are pulled up 

® roots, made up into loads, and carried to the threshing-floor. The 
¢ and the husks of the pods form excellent fodder. .The yield is 
1 to be about 9°7 maunds (or, say, pias ern 800 Ib.). The cost 
fivation (according to the Report of the Dumraon Experimental 

» for 1902-3) has been put at Rs. 15-1-8, and the money value of 
ow at Rs. 44-12-3 an acre. [Cf. Buchifian<Hamilton, Stat. Acc. 

., 1833, 174, 184; Basu, Agri. Lohardaga, 1890, 34; Barclay, Fungal 
», Agri. Ledg., 1895, No. 20, 381.] 
ma.—Cultivation is important only in the upper districts. In 

(Settl. Rept., 1896-8, 10) it is said the land is prepared in October 
¢ the seed sown in November after having been soaked in water for 
wy and then sown broadcast. The crop ripens in February. The 

lant sare tied up in bundles, dried in the sun, and threshed out either by 
is or by being trodden under foot by cattle. The harvest-time, all 
the province, is from February to April. One basket of seed to the 

re—the yield being 15 to 20 baskets. There are three groups of districts 
ording to date of sowing, viz:—(1) September to October: Lower 
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Chindwin; (2) November: Shwebo, Sagaing, Mandalay, Pakokku 
Myingyan, Meiktila, Magwe and Yamethin ; ; (3) January : Minbu an 
Thayetmyo. The district with the greatest area appears to be are cokk 
followed by Minbu and Sagaing. “ 

Central Provinces.—In these provinces a rotation of gram, ma 

(Lens) or butana (Pisum) with wheat is much valued since the 
is thereby so improved that it does not require manure. This has been 
specially investigated at the Experimental Farm of Nagpur. [Cf. 2a 
1900-1, 10, 12 ; 1901-2, 9-10, 13; 1902-3, 8-9; 1903-4, 7, 8, 9; Voe 
Improv. Ind. Agri., 1893, 26-7, 234-6.] Gram is sown in Oct I 
November and harvested March-April. Two forms are mentioned — 
specially valued, a grey and a white. It suffers very much from fall a 
temperature or by hail-storms. In Narsinghpur, Hoshangabad, Bett 
and Raipur the crop is of special importance, and of Sambalpur it x 
be said gram is not cultivated. In a ‘“‘ Note on the Outturn off 
Under the Principal Crops,” Sir J. B. Fuller has shown that the avera 
outturn'ranges from 377 to 860 lb. an acre, and that the standard the 
accepted was accordingly 600 lb. ie 4 

United Provinces.—Very little of importance has Riba re 
the gram of these provinces subsequent to the publication of the Da 
Duthie and Fuller observe that there are two main vote 
a large- and a small-grained plant. The former is reddish and the = 
light-brown coloured. A black variety is not uncommon and there i 
a very large white-grained form known as the Kabuli, which is, however, 
raised mainly as a curiosity. It resembles the Spanish form spoken of 
garbanzos. Gram is largely grown as a mixed crop with wheat or barl 
This would appear to have been the practice in Europe in classic tim 
Thus, for example, in the Geoponicon (a work attributed to the Hr 
Constantine, A.D. 300) there occurs an interesting passage to the e 
that cicer seeds should be soaked 1 in warm water the day before chai 
sown, and “some add nitre.” Then follows the observation that 1 f a 
early crop be wanted it should be sown together with barley. The in lis 
practice is thus apparently a very ancient one. 108 

The seasons of sowing and reaping are those already en iol v 
September to October and March to April or May.. It isa dry crop mai 
and will grow on soils too poor for wheat. The outturn is on an avers 
said to be 12 maunds (984 Ib.), valued at Rs. 30, and the cost of eultis 

OTO WW’ 

many districts apparently been greatly expanded and at the ext >a . 
evidently of wheat. It may be grown on a heavy clay to a rich loai 
preferably the former. The tops of the shoots are nipped off with a view 
to make the plants bushy and thus increase the outturn. a 

Rajputana and Central India.—The seasons of sowing and reaping 
are those already mentioned. Of Bharatpur it is estimated that the cost 
of cultivation comes to Rs. 6 to 10, the produce Rs. 20 to 10, and th o> 
profit per acre would therefore be Rs. 14. It is said that the av 
yield in Ajmir 1 is 300 Ib. and in Merwara 446 Ib. an acre. 

Panjab.—This pulse is by Baden-Powell, Stewart and Aitchison 8 

of as largely cultivated throughout the province. Numerous passages — 
regarding the methods of cultivation, seasons, yield, etc., will be fo — 
the Settlement Reports and Gazetteers. One feature of interest x 
specially noted, namely that the plant grown is said to suposed 
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1 on the sandy soils of many tracts of the province, especially as a 
xed crop with wheat. Of Montgomery district it is observed there 
oth spring and autumn crops. It is not grown in the hill districts, a 
eb accounted for by some through the curious belief that the crop has 
sy peci affinity for lightning and is in consequence often destroyed 

In most of the Panjab districts, on the other hand, it is believed 
at manure is harmful to gram. It is sown in October and reaped in 
Isa April. Christmas rains are beneficial, but if heavy rains fall 

spring the crop is believed to be much injured. As arule gram is not 
d by an autumn crop. The plants are “topped” by hand in 

to cause them to branch. But like other rabi crops it is ordinarily 
eded. The chief districts are Ferozepore, Ludhiana and Hoshiarpur. 

. Exp. Farm, Lyallpur, 1901-2, 17-8.] 
hay and Sind. —Mollison (l.c. ili., 73-8) gives a useful account 

is pulse as cultivated in Bombay Presidency. He mentions four 
r by the colour of the seed, Samay black, dark red 
I brown, yellow to yellowish-red, and white to creamy.. He remarks 
iat the first three are often grown mixed but that the yellow of Gujarat is 

than that of the Deccan and when sold pure commands a higher 
rit e than the mixed pulse. The white is met with in Ahmednagar and 
= Mollison thinks, 3 the Kabuli gram already repeatedly mentioned. 

area of production depends on the extent of the rain that falls in 
tember and October—when abundant, the area is increased. It is 

rown on the same class of soils as wheat, and the two crops are often 
Kar changeable. Gram is a fairly important crop in the Deccan and 
wndtak. It is grown in three ways: (a) as a dry crop in deep black 

| fais is then usually the sole crop of the year; (b) as a dry second 
op following rice,and occasionally (as in the Panch Mahals) as an ordinary 

ty crop after kharif maize ; and (c) as an irrigated crop liberally manured 
os ly watered. In Bombay gram is rarely grown as a mixed crop #4 
Ww eat or barley, though it is often lined with lineseed or safflower. 

; is s everywhere recognised as a valuable rotation, and in addition to 
‘itrating the soil it forms such a dense surface herbage as to kill weeds 

in that way improves the soil. The usual seed rate is about 40 to 
0 Ib. an acre. [C/. Crop Exper. Bomb., 1895-6, 6.] It is sown in October 
nd November and ripens in February to March and April. Experiments 

ormed at Poona Experimental Farm (1895, 10-11) confirmed the 
can of the advantage in nipping off the early green buds. But 

frequent cultivation of gram on the same land causes liability to 
ease. Cold is harmful, frost fatal. Cloudy weather and heavy rains 

x the setting of the fruits are alike harmful. Many experiments 
Desert performed (reported under Crop Eaperiments) to ascertain 

© cost of production and incidence of assessment. In 1896-7 two fields 
vated were tested and gave the total value of produce as Rs. 17-12-0 

the one and Rs. 15-15-9 for the other, the assessment showing an in- 
ence of 12°67 per cent. in the one and 16°45 in the other. These fairly 

sent the average of all results, though no calculation could be applic- 
‘to the whole Presidency since the conditions and necessities vary 

| “greatly. [The Experimental Farm Reports teem with interesting 
| particulars regarding this crop, and should be consulted.] 
__ Berar.—There is nothing of any material importance to add re- 

arding this province to the particulars already recorded under the 
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Central Provinces and Bombay. It occupies about 24 per cent. oli 
area devoted to cold-weather crops and is most abundant in B 
Buldana and Wun. 

Madras.—Bengal gram is an unimportant crop in Madras Presiden ey, 3 
its place being taken by the horse-gram (Dolichos biflorus). Th 
manuals of North Arcot and Coimbatore districts contain, howet yay brie 
paragraphs regarding it. 

Mysore.—The Gazetteer of this State will be found to give ~ 
useful particulars in connection with gram cultivation. It is grown or 
black soil, and as a second crop following ragi. “rat 

USES OF GRAM.—It would be beyond the scope of this artic 
afford details of every economic property of gram. The seed is ext 
sively eaten both by men and cattle in every part of India except Mad 
[Cf. Elliot, Farinaceous Grains, 1862, 294-5.] The pea is often parche 
and used in that form as diet, especially when cooking may be diffie ult or 
impossible. It is in this sense frequently of exceptional value to’ 
Indian Army. The seeds are also steeped in water to remove the hv 
then mashed up and boiled alone or with onions, etc. (and thus made i 
a thick soup), or the split peas may be cooked along with rice. Grotindie 
flour gram is used in various ways, such as in the preparation of sweet a 
or biscuits. Although it is by far the most extensively consumed of all 
cattle foods in India, the results of the effort to introduce it into Europe a 
article of horse food have not been encouraging. It would seem that™ 
given in large quantity to animals not accustomed to it, poisonous effects — 
have been observed. It has not, however, been placed beyond dispute th at 
the grain used in Europe was pure gram. If adulterated with the pu F 
Lathyrus sativus the effects attributed to gram could be easily indengs 
stood. [Consult the observations on this subject in the D.H.P., ii., 279.. 

The young tops are largely collected and eaten as a PoT-HERB. More- 
over when sun-dried they may be preserved and used as required. — As 
a Fopper, gram-straw has the reputation of being inferior to that of other 
pulses owing to the amount of acid liquid (which contains oxalic, a 
and malic acids) found on the dew-besprinkled leaves. Still the s 
leaves and husks constitute important articles of Indian cattle f 
They are specially valued for milch-cows, and are cut up and mixed W 
common straw. 

The property of the green plant in affording an acid liquid often 
a VINEGAR has been known from the remotest antiquity. Itis. 
matically collected by spreading clean cotton cloths over the growims 
plants at night and collecting from these the vinegar with whieki h 
have become charged. This is used both MepIcINALLY and in- 
One of the earliest European travellers who described this vinegar-d ie 
was Dr. Hove, who explored the agriculture of Gujarat in 1787. (Ch. wit 
Birdwood, Baden-Powell, Moodeen Sheriff, etc. ; see also Vinegar, p. 1109. 

Chemistry.—Church (Food-Grains of Ind., 1886, 128; suppl., 1901, L 
gives the results of his examination of the husked peas :—The nutrient ratio 
he found to be as 1:3°3 and the nutrient value 84. Similarly C. soon= 
garicum gave a nutrient ratio of 1:2°8 and the coagulable albumine | f, 
amounted to 19°8 per cent., so that this form of the pulse is rather ri 
in albuminoids and in oil than are the seeds of the common gram. the q 
has critically examined numerous samples of gram from all parts of Ind ae 
and has published in The Agricultural Ledger (1901, No. 10, 358-95, 
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151, 155, 163) the results of his chemical investigations. Mr, Moreland 
estigated the question of the extent to which gram may be used in 

e reclamation of upland usar soils. [C/. Agri. Ledg., 1901, No. 13, 424.] 
_INDIAN TRADE IN GRAM.—In a previous paragraph the area has 

accepted as approximately 12,000,000 acres and the yield something 
ke 53,000,000 cwt. Gram is consumed very largely locally, so that the 

of foreign trade are comparatively of little value. Gram and 
is are very much more the staples of Indian diet than are wheat, 
y or rice. A study of the rise and fall in the prices of these grains 

ords, therefore, a surer indication of the cost of living and of the abun- 
nee or scarcity of food than can be learned from almost any other 
imodity (except perhaps the imports of copper metal). Were it 
ible to prepare a complete statement of the internal traffic in gram, it 

mild be seen to what extent the resources of one province are drawn upon 
supply the necessities of another. Unfortunately the record of internal 
ansactions is very much less complete than the returns of articles received 
om or delivered to the shipping. 
‘The total exports have rarely exceeded half a million ewt. In 1895-6 
ey were returned at 633,199 cwt., but the mean of the decade ending 
arch 1904 comes to only 335,000 cwt., or 0°632 per cent. of the esti- 
tated total production. In 1906~7 they were 846,583 cwt., valued at 
is. 32,31,744. But of the exports a mean of about 35,000 ewt. goes from 

iras, and should therefore be removed from the returns of Cicer 
ietinum and credited to those of horse-gram (Dolichos biflorus), 

) that this correction would very possibly bring the exports down to 
pproximately 4 percent. on production. A feature of interest in recent 
eturns is the growing importance of Sind (Karachi) as an exporting centre. 
till another fact may be added, namely that the major portion of the ex- 
jorts is commonly consigned to Mauritius, but sometimes to the United 
ngdom ; the traffic with the latter, however, seems subject to extreme 
uctuations. By the coastwise trade 692,212 ewt. were carried in 1905-6, 

of which 370,165 cwt. went to Madras, about half from Bombay, and 
ne-sixth each from Bengal, Sind and Burma. Of the rail-borne traffic 

hing can be said, since gram is collectively returned with pulses. 
- Turning now to the available particulars regarding prices of gram. 
the years 1896 to 1901 have to be excluded from consideration as these 
rere characterised all over India as years of scarcity and famine. But 
he effect of the increased facilities of railway communication may be 

said to have raised the price in centres where it was abnormally cheap 
nd lowered the price where it was abnormally dear. ‘Taking India as a 
thole the price seems to have been slightly increased, but not dispropor- 
onately with other commodities or with wages. In Assam gram sold in 
884 at 12°4 seers'to the rupee (or say 1}d. per 2 Ib.), and in 1903 at 11°85 
ers. In Bengal for the corresponding years it was 18°1 and 16°71; in 
he province of Agra 24°12 and 19°8; in Oudh 25°66 and 22°54; in 

| Rajputana and Central India 21°36 and 18°31; in the Panjab 32°22 and 
21°06 ; in Sind and Baluchistan 20°49 and 15°76 ; in Bombay 18°08 and 14°2 ; 

} 1 the Central Provinces 26°81 and 17-75; and in Berar 19°84 and 14°81. 
| The mean of all these returns would be 21°9 in 1884 and 17°79 in 1903. 
_ That is to say one seer (2 lb.) would in the former year have cost 0°7306 of 

an anna (or of one penny), and in the latter year 0°8939. But the selection 
single years for comparison, and the striking of means and averages in 
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THE CINCHONA PLANT 

these, can never be seriously advanced as evidence of value. For one thing — 
it seems likely that the full effect of the years of famine was not effae 
by 1903, and that better results would be shown in subsequent years. 
Local and accidental peculiarities are ignored by all such calculations. 
Still, the figures given are of some interest. Later returns for 1905, whi 
have since come to hand, show the following prices (seers to the sine i 
Eastern Bengal and Assam, 12°61; Bengal, 14°99; Agra, 17°34; Ow 
17°21; Rajputana, 16°3 ; Central | India, 15:7 l: Panjab and 
Frontier, 20°63 ; Sind and Baluchistan, 15- B: Bombay, 13°59 ; 
Provinces, 16° 49; and Berar, 15:14. 

CINCHONA, Linn. ; CincHona and Peruvian Bark, Jusurts’ 
Bark; ecorce de quinquina (Fr.); chinarinde (Germ.); RUBIACEs, 
The species of Cinchona that yield "QUININE are the most recently cult; 

vated of all important plants. They are natives.of the mountain fores 
of Bolivia, Peru, and Ecuador, and are chiefly met with in the valleys 
with an eastern trend from the great Andes, at altitudes between 3 ,000 ai n 
9,000 feet and also in the western valleys of the central area. 

History.—Sir George King,—than whom few persons have a higher clai 
the respect of the people of India—opens his Manual on Cinchona. Cultivatic 
with the following passages :—‘‘ Of the date and manner of the first discover 
of the curative effects of Cinchona Bark, in milarious fevers, we know not hin 
And we are almost equally ignorant who the discoverers were, some | 
claiming that merit for the aborigines of South America, while others assert, a 
with apparently greater accuracy, that not only did the Indians know noth 
of the virtues of the bark, until these were pointed out by their conquero 
Spaniards, but that they still refuse to use the bark as a febrifuge. The intr 
tion of this medicine to Europe is associated with the Countess of Chinchongy 
of a Spanish Viceroy of Peru, who having been cured by its use of an atte 
fever, contracted while in that country, brought a quantity of the bark to E 
on her return from South America about the year 1639.” Acquaintante a 
the virtue of the bark seems, however, to have been disseminated over the 
with remarkable rapidity. It was discussed, extolled, and defended by ‘ 
in 1653; by Badius in 1656; by Roland Sturm in 1659 ; by Morton in 
and by Pomet in 1694. It was known in London in 1655, and became of 
in the Pharmacopedia i in 1677. Fryer, who visited India in 1675, speaks. 
“ Brachmin ” who gave a powder prepared from natural cinnabar in the ¢ 
fever ‘‘ which works as infallibly as the Peruvian Bark.’ This curiously inte 
ing anecdote shows the rapidity with which the knowledge of this drug was carriec 
across the globe. A century later it was fully described in an Indian work ‘ 
Materia Medica under the name “ Bark.” This was written by Mir Muhami 
Husain (Makhzan-el-Adwiya, 1770), who specially remarks that its virtues ha 
been discovered by a sect of Christians called Jesuits. He adds that it bears t 
name of kina-kina, This is its name in the language of the Incas, and it gay 
origin to the French name quinguina, as given by Condamine originally, 
china in Spanish. The French obtained the bark in 1679, for it is recorded 
Louis XTV. purchased a supply from an Englishman of the name of Talbor o 
Tabor. Talbor, like many of the Native dnators of India to-day, made des 
reputation and fortune through a fever mixture the chief ingredient of which we 
quinine. Nothing, however, was known to the botanical world of the plant fre 
which the medicinal bark was procured until 1739, when MM. La Condaniae a 
Jussieu studied it, during an astronomical expedition to South America, — th 
former sent a sample to Linnzeus from Cajanuma, and in consequence in 1742) 
named Cinchona, and in 1753 Linneus established the species ¢. o 
The plant is sometimes now known as var. Condaminea after its diaba: 
The first living plant was shown in Europe in 1840, having been raised 
Paris from Weddell’s Bolivian seed, namely, €. Calisaya. Thus, briefly, tl 
medicinal bark was discovered in 1640; the plant was named a ee pi 2 
and still another century later a specimen was grown in the Jardin des 
of Paris. 

sk 
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iiiieaety a0 lows distinguished! lady, tho ‘wile of © of the merits 
drug, a no less distinguished lady, the wife of a Viceroy of lar 
, was closely connected with its ultimate successful cultivation in 

in 1813 lamented the fact that Cinchona was not grown in India. 
in 1835 recommended that the Cinchona plants should be taken to 

ye on the Khasia and Nilgiri hills. About the same time Fritze, 
a grown: botanists advanced the claims of Java. No effort was, how- 

or, made for twenty years, not in fact until the heavy mortality through fever, 
n Indian Mutiny, forced the subject into public attention. It was, 

, well known that a reckless and selfish process of bark-collection was 
ush) ly endangering the world’s future supplies of the drug. These circumstances 

ed to lay emphasis on the final recommendation of the Government of 
a, viz. that seed and plants should be procured for experimental cultivation 
org an consequence, Mr. (now Sir) Clements R. Markham was entrusted 
the delicate and difficult task of procuring supplies. The subsequent 
ents and final success which he attained are matters of history, and need 
“cont detailed. Sir Clements procured the services of several gentlemen 

age all closely associated with his own, namely Spruce, Pritchett, 
Cross. The energetic co-operation of the Director of the Royal Gardens, 

‘ * ded and controlled all the subsequent efforts. Various consignments of 
s and seeds were taken to Kew, and finally carried to India, certain plants 

‘ing in due course been established on the Nilgiri hills. So far, however, the 
pt Re introduce the trees into Bengal had been a failure. On the other 

» efforts of the Dutch botanists and chemists in the naturalisation of 
and ¢. Pahudiana were crowned with complete success, and in 

e the noble Lady Canning discussed with Dr. Thomas Anderson, of 
Rove Botanic agin! Calcutta, the desirability of a further effort being 

dle to introduce the most useful species, if possible, from Java into the moun- 
sof Bengal. Shortly after Lady Canning herself fell a victim to the scourge 
t she aimed at alleviating. Dr. Anderson was, however, deputed to Java, 

he brought back with him a fairly large consignment of plants, some of 
sh t in Ceylon, others in the Nilgiri hills, and finally took a set to 

ta Botanic Gardens and ultimately to Darjeeling. But many mistakes 
pi sttitade, climate, method of treatment, best stock and the like, had to 

ected before a plantation could be established. Dr. Anderson lived, 

"Ains! 

lady who had sent him to Java, he died suddenly of malarial fever. 
s laborious work was placed in the hands of a worthy successor—Sir 

re . It would occupy many pages to narrate even the more striking 
res of the subsequent achievements. Anderson acclimatised the plants 

Sikkim ; King made their cultivation and the manufacture of quinine a com- 
rcial success. Suffice it, therefore, to say that a dep: ment has been so 
ani ed that the Government of India have long since ontinued to import 
nine; the hospitals have been given a limitless prin of the finest quality 
sper pound than a few years ago it sold at per ounce, and lastly, and by 

» most remarkable accomplishment, packets of one dose are now sold in 
Post Office, throughout the fever-stricken tracts, at the nominal cost of 

hing. This invaluable medicine has thus been brought to the very 
* even the poorest peasant of India, and it is no wonder, therefore, that 

nt vital statistics mark year by year the steady conquest of India’s 
d direst scourge. Truly, therefore, may it be said of Lady Canning that she 

d to save others. 
[C}. the follo works, in amplification of the enumeration given in the 
onary, may assist the reader to discover the fuller particulars which he 
_desire regarding the history, botany and cultivation of the Cinchona- 

di: ants :—Lambert, Genus Cinchona, etc., incl. Vahl, Dissert., 1797-1821; 
Monog. der China, 1826; Weddell, Hist. Nat. Des. Quing., 1849); Par- 
Returns E. Ind. Cinchona Plantations, 1852-75 ; Markham, Peruvian 

E1800 ‘A 1880; also Travels in Peru and India, 1862, 483-520 ; ’Planchon, 
8 Quing , 1864; Howard, Quinology East Ind. Plantations, 1869 ; Triana, 

> Guing., 1870 ; Campbell Walker, Rept. Govt. ‘Ginehona Plant., 
cress, Rep Q. condaminea in Ecuador, 1861; also Rept. Mission to S. 

z rica "igth-8; "Bidie, Cinchona Cult. in Br. Ind., 1879 ; Moens, Kinacult. 

edgeriana, in Journ. Linn. Soc., 1886, xxi., 374-80 ; Nicholls, Textbook Trop. 

303 

CINCHONA 
PERUVIAN OR JESUITS’ BARK Introduction 

into India 

Java. 

Indian Mutiny. 

Sir Clements 
R. Markham. 

Kew and India, 

Java. 

Anderson and 

, to see his labours brought to a satisfactory conclusion, and then, like King. 

Successful 
Manufacture. 

Post Office 
Packets. 

Lady Canning, 

1883 Gorkom, Handbook Cinch. Cult. (Jackson, transl. ), 1883 ; Holmes, - 



CINCHONA 
CALISAYA 

Species and Varieties 

Calisaya 
Bark. 

Sikkim. 

Quinine. 

Ledgeri- 
ana. 

Java Stock, 

High 
Percentage of 
Quinine. 

THE CINCHONA PLANT 

Agri., 1892, 221-9; Heuzé, Les Pl. Indust., 1895, iv., 324-34; Holmes, Cai 
Med. Pl. in Mus. Pharm. Soc. Gt. Brit., 1896, 69-81; Lotsy, Gowver, 1 K inao 
derneming de Local. van het Alcaloid, 1898 ; Broekhuizen, De Kinacult., 189 
Reimers, Les Quinquinas de Cult., 1900 ; Semler, Trop. Agrik., 1900, ii., 2 
Jumelle, Les Cult. Colon. (Indust. ) 1901, 226-48 ; Ann. Repts. Govt. Cinchor 
Plant. Beng. and Mad. up to 1904; Moral and Material Progress and Oo, 
dition, India, 206; etc., etc.] oa 

Species, Varieties and Races.—There are about 30 to 40 species 
Cinchona, and also numerous hybrids, varieties, and special cultive 
races. Indeed so readily do the species cross and sport that it is i 
possible to grow two or more side by side and obtain from them uniforr 
pure seed. On this account grave doubts have been entertained r 
garding the specific values of many well-known forms. The comm rcis 
barks of to-day are obtained from about a dozen forms of which C. © Be 
saya and Ledgeriana are the most highly valued. To these y 
have to be added the special hybrid that appeared in Sikkim nae fe 
years ago, and is now spoken of as “the hybrid.” The Sloat 
abstract of the more important species may be useful :— 

C. Calisaya, Weddell ; The Catisaya Bark, YELLOW BARK, e 
A very variable species with a trunk, when full grown, twice as th 
as a man’s body. Largely grown in Sikkim, at moderate eleve ic 
(1,500 to 3,000 feet), and one of the most valuable’ of all forms, but is diffieu 
to cultivate. The seed of this form was originally sent to Euro 
Weddell. It was raised in Paris in 1851 and one plant was presen 
to the Dutch, by whom it was successfully conveyed to Java ; and in If 
Dr. van Gorkun reported that it was the chief form grown in Jave 
most important alkaloid being Quinine. It was the species. Markha 
specially charged himself with the task of securing in Bolivia and Py 
But it has many varieties, one of which is of very special merit, viz i 

Var. Ledgeriana.—The story of the origin of this form is vi 
interesting. Mr. C. Ledger was travelling in South America on ite: he 
Australia in search of an animal resembling the alpaca sheep. His se 
mentioned to him that it was difficult for collectors to procure the Q | 
of the finest quality of cinchona because of the suspicion in which 
persons interested in that drug were held. Accordingly Mr. Ledger § 
he would like to get some of the best seed, and in due time he was supplit 
This was taken to Europe and sold. The major portion went Me fave 
but a small quantity found its way to the Nilgiri hills and a still sma 
portion to Sikkim. The Java seed yielded 20,000 plants, the Nil 
either failed to germinate or was neglected and lost, and the Ski 
and in time became the parent stock of the plants in the present B 
plantations. In 1880 Mr. Gammie reported of Sikkim that he t 
acres under Ledgeriana, and last year’s report shows that out of 
total 3,306,763 trees in the Government of Bengal’s plantations, 2, be 66, 
were Ledgeriana, This plant was subsequently introduced i 
South Indian plantations, and flourishes well in the Wynaad at 3, 00 00 fee 
altitude. It yields a high percentage of quinine, and is deserve d lly’ 
most popular of all stocks. . But it is comparatively a small tree, a: 
yield. of bark correspondingly less than with the larger forms. » a 
some of the richest stocks are never allowed to seed, but are grafted 
to other seedlings of this variety, and the high-yielding forms thus ¢ 
fully developed and conserved. The same plant taken to India w 
however, yield less than half the regular produce in Java. Ja 
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©. officinalis, Hook.; the Loxa or Crown Bark, the Pa.e 
RK of commerce. This is a native of Ecuador and Peru, and with 
. suecirubra was the species assigned by Markham to his colleague 
wuce todiscover. Itis grown at high elevations (above 7,000 feet) in the 
ilgiris, Ceylon and Sikkim, but not extensively. It is a weak, straggling 
tee, attaining at most only 20 feet in height. Its cultivation in Sikkim 
8, however, been almost abandoned owing to the climate being too 
oist, ‘ote is perhaps the most important of the species grown in the 

we 
“G. succirubra, Pavon; the Rep Bark. This is largely cultivated 
1 the hills of South India at altitudes of from 4,500 to 6,000 feet; at 
her altitudes the growth is too small to make its cultivation profit- 
le. On the hills east of Toungoo in Burma and in some parts of the 
itpura range of Central India it is grown, and also met with in the Govern- 
ent plantations of Sikkim, but is not popular, and is rapidly being re- 
aced by Ledgeriana. It is a hardy plant with a bold sturdy stem. 

i rich and sheltered situations it grows to the height of 50 feet or more. 
he leaves are bright apple-green in colour, the plantation in consequence 
joking light and bright while one of C. officinalis looks dark and gloomy. 

_ CULTIVATION, 

_ Climate and Soil.—None of the medicinal species will stand frost, 
ough they prefer a cool climate in which the contrasts between 
ummer and winter and between day and night are not very great. 

At Ootacamund, about 7,500 feet above the sea, the minimum lowest 
mperature in the shade is about 49° and the maximum 69° F.; at 
Yeddiwattum, 2,000 feet lower, the minimum is about 54° and 
the maximum 66° F. In the Rangbi Valley, Sikkim, at 3,332 feet in 
iltitude the minimum may be given as 40° and the maximum at 

8° F. This might be spoken of as ideal for sweeirwbra but rather 
old for Calisaya. A more congenial climate for both species would 

srefore be at an altitude of 2,500 feet. In the matter of humidity, the 
quirements of the cinchona were at first misunderstood. It has been 
ound in the Nilgiris that all the species (particularly the red barks) 
ithstand lonfer droughts than were thought possible. All the species 
ssume a yellow tint during the rains, and in the Nilgiris all make their 
10st vigorous growth during the time when sunshine and shower alternate. 
n Sikkim swecirwbra makes most progress during the latter half of 

tains, but both on the Nilgiris and on the Himalaya the plants con- 
ue to grow for two months after the rains cease. The rainfall of Oota- 

mmund is about 44 inches, that of Neddiwattum 105 inches per annum. 
The rainfall of the Sikkim Plantations of Rangbi is about 166 inches. The 
species are impatient of stagnant moisture, and therefore require an open 

T subsoil, a sloping exposure, and a rich loam (especially so if of 
eanic origin) to dry clay soil. Accordingly they succeed better on 
ently cleared forest than on old exposed grassy lands. 
-Propagation.—They may be raised from seeds or multiplied by cuttings 

t layerings. The seeds may be sown in open beds of specially prepared 
oil shaded by a temporary roof, or in shallow boxes. The seeds should 
be sown somewhat thickly and sprinkled over with fine soil. They should 

e watered fairly freely, and in six weeks they will germinate. When the 
‘seedlings have got two or three pairs of leaves they should be transplanted 
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in lines about 2 inches apart each way. When about 4 inches high, t 
should be again transplanted into lines 4 to 5 inches each way. W! 
9 to 10 inches high the seedlings will be ready for being placed ip : 
permanent positions, and should be transplanted in wet and cloudy we 
They are then placed at distances of from 4 to 6 feet apart, accord 
to species or local necessity. The red-bark may become a considerabl 
tree, the crown-bark a medium tree, and the yellow-bark a bush 
or small tree. Wide planting would thus obviously be an error, esp oci 
ally for the two last-mentioned forms. In fairly close plintuigas 
ground is covered quickly; the plants in consequence shade the s 
and check the growth of weeds, protect the surface roots, and pr 
straight stems that oppose a more compact and thus enduring face ti 
destructive winds. If they are found to be too thick they can be thinnec 
out, and an early crop of bark thus obtained. a 

Bark Cultivation and Preservation.—The first crop, as already 1 m 
tioned, is usually obtained by thinning out the plantation, when pho 2 ; 
per cent. may be at once uprooted and barked. This thinning out may wit 
advantage be continued during the fifth or sixth years of growth, whe; 
perhaps not more than half the original plants may ultimately be lef 
in the plantation. The bark is richest in alkaloid when the plant is abou 
four years old. It remains at about the same level till the seventh yea 
after that period the proportion of alkali to bark slowly diminishes. Th 
modern practice accordingly is to completely uproot a patch after a 
plants (more especially Calisaya) have attained the age of 12 to 14 y 
The roots are carefully washed and barked; in fact the richest of a 
barks are those taken from about a foot or afoot and a half on either si 
of the theoretical collar. Hence it may be said the roots are of mu 
value, since they contain even more alkaloid than the stems and branche 
The bark from both root and stem is then stripped off, care being ta 
to carry away none of the woody structure adhering. With this abia : 
rings are cut round at 18 inches apart, a longitudinal incision is shen 
made between the rings, and the bark thus removed in sections. 
dried in the subdued sun or shade for two or three days, and when q 
dry is stored and packed and exported or conveyed to the factory. 

With standing trees the bark may be obtained by one ‘or other oft 
following methods :—(a) Lopping off branches, and obtaining the be ar 
from these in the way already mentioned. er 

(b) Coppicing—That is to say, trees when about six years old are o 
down to the ground and barked. Fresh shoots spring up, one or two ¢ 
which are allowed to grow, and these in time are again coppiced whi 
sufficiently thick to afford useful bark. This method is most suitable f 
crown-bark. \ oii 

(c) Shaving.—This is a Java system. The bark is shaved off as near 
to the cambium layer as possible but without injuringit. This is b 
done by an instrument that resembles an ordinary spokeshave. Them om 
is renewed quickly unless when the cambium has been interfered witl 
The best plan is to shave off two strips on opposite sides of the stem. sin ni 
in this way the tree is not materially injured. In dry weather it m 4 
be necessary to protect the wound by tying dry grass over it, but if clos 
planting be pursued this will not be necessary. oat 

(d) Stripping and Mossing.—This is really only a special modifica io on 
of the shaving process. The bark is cut off in alternate bands or s 
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TREATMENT OF BARK 

f 1} to 2 inches in breadth, the whole stem being afterwards swathed 
moss, When the wounds have been barked over, the intervening bands 
es ad off and the mossing renewed. This was invented by Mclvor 

ilgiri hills, and is now abandoned in favour of the shaving 

AL Datiowed bark, whether produced by shaving or mossing, is found 
r in alkaloid than the original bark, so that the shaving process, 
2 less troublesome and the cambium less liable to injury, has come 

y general practice ; and moreover the yield of alkaloid is higher 
than by any other method. It may, however, be added that the 

sd bark is never so thick as the original, and therefore less in weight. 
mes accordingly a question whether coppicing is not, after all, 

ost profitable system. It is certainly the least troublesome, and if 
lowed by systematic uprooting and fallowing of the land, allows of 
mplete renovation. 

mg and Packing.—As already indicated, the bark, by whatever 
ocess procured, should be dried gradually. In rainy weather this may 
wv to be accomplished in specially prepared drying-sheds, or the bark 
yy be quickly dried in special evaporators. Sun- -drying is the best. 

‘ ccording to the age of the plant, method of collection and drying, there 
various grades of each botanical bark. Thus, for example, root-bark, 

ark (that from the branches), shavings, and lastly flat-bark (that from 
akc), 
Y posure to a high temperature or to prolonged action of direct sun’s 
Binjures the bark. Itis best, therefore, to bark the trees in dry weather, 

dry slowly, to turn the pieces repeatedly, and to take every precaution 
revent moulding or fermentation. Once properly dried, the bark will 
ep nde or at all events for many months, without deterioration ; : 

in drying, the loss in weight depends on the species and method of 
iment—the average is usually from 70 to 76 per cent. of the fresh 
ght. 
"PRODUCTION AND MANUFACTURE.—To trace, even in the very 

est manner possible, the history of the discovery and the development 
all the methods of manufacture that exist, would take many pages 
d involve a complete review of the chemistry of cinchona. [Cf. Journ. 

Soc. Gt. Brit.; Journ. Soc. Chem. Indust. ; Chemist and 
British and Colonial Druggist ; Pharmacog. Ind., etc., etc.] 

1888 the Government of India published for general information the 
— of the experiments conducted by Sir George King and Mr. G. A. 

Gammie that may be said briefly to have resulted in the perfecting of 
ie oil process of manufacture now very largely pursued. This may be 
id to mark the turning-point of the Indian industry from that of experi- 

at to commercial attaimment. 
Area.—The area under this crop has been seriously curtailed. In 

97-8 an official publication reviewed the then available information. 
It was ascertained that there were 4,346 acres under the crop, of which 

} per cent. were situated in Southern India. ‘The Bengal portion was 
394 acres, of which only 10 acres were not owned by Government. In 
e Madras Presidency, on the other hand, the State plantations repre- 

1 but 800 acres out of the total 2,952. But during the twelve years 
ending 1897-8 the area had fallen fiom 14,491 to 6,833 acres, and there is 

asor 1 to believe that a temporary expansion has since taken place. This 
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' acres; in 1903-4, 5,014 acres; and in 1905-6, 5, 309 acres. Of t 

remarkable decrease is believed to represent the discontinuance an 
adjustment of Indian production as a private venture. The re ons 
usually given for this are the fall in price of quinine, the greater marg 
of profit in tea, coffee and other commodities, and the more suce 
production in Java and other countries. According to the Agric 
Statistics, the area in 1898-9 was 6,192 acres; in 1899-1900, 5,0 
acres; in 1900-1, 4,903 acres; in 1901-2, 4,930 actess in 1902-3, 

areas Bengal had an average of 71 ,400 acres, of which 70 to 100 acres | 
private plantations. The area in 1904-5 was 5,269 acres (1,800 a 
Bengal, 3,293 in Madras, and 176 in Coorg). Indirectly certain addit i 
particulars may be learned from the study of the exports to cane 
tries. For a good few years past these have fluctuated seversivn 1 
manifested a steady decline which more or less corresponds witty 
curtailment of private interests. In 1899-1900 the exports of bark s 
at, 3,290,236 Ib., but in 1906-7 they had fallen to 494,587 Ib., and we 
made exclusively from South India. a 

Government Plantations and Factories.—Turning now 1% the 

ports of the Government plantations and quinine factories, of which we 
possess more or less definite information, we learn that in Bengal duri 
1903-4, according to the report issued by Lt.-Col. D. Prain, the esti: < 
total acreage is not stated, but the expansion is shown to have come 1 
approximately 180 acres. It seems likely that private interests hivell 
however, materially increased, and that therefore the total area returned 
Government in the volume of the statistics of crops may be accepted 
representing the Government plantations, viz. 1,400 acres. If doubt e3 
as to the exact area the number of trees grown is eerie ss 
and from that a more trustworthy conclusion may after all be d 
In 1903-4 there were 3,306,763 trees, of which 2,566,057 were Ledgeria obs 
257,602 succirubra, 2,130 officinalis, while 463,075 were Hyb 
No. 1., and 17,899 were Hybrid No. 2. These figures show an ie ans 
on the corresponding numbers for the previous year that comes to 2 
trees (practically the equivalent of the expansion of 180 a c 
crop taken from the plantations came to 316,757 lb. of dry bark, b 
meet the necessities of the factory 461,467 lb. of bark had to be purehas 
and mostly imported from Madras. The manufactured products of the 
came to 16,404 lb., which consisted of sulphate of quinine (12,314), sul = 
of cinchonidine (290), and cinchona febrifuge (3,800). The Be ng 
factory by official arrangement supplies Bengal, Assam and the Panj: 
The issues from the factory were quinine 12,021 Ib., which itso d ad 
increase during the year in the form of pice packets that amoun ied to 
1,500 lb. The sales of cinchona febrifuge manifested a decrease of 9 
and the final working of the Department showed a net surp : 
Rs. 66,320. a 

In the latest report for 1906-7, by Capt. A. T. Gage, which has 
to hand since the above was written, it is stated that “‘ the number o 
chona trees of all sorts on the permanent plantations on March 31, 1 
was 3,698,777. Of this number 3,006,847 were Cinchona Ledgeriana@ 
there being 1,770,521 on Mungpoo Plantation and 1,236,326 on Munsons 
Plantation. The remainder consisted of Cinchona succirubi 
77,283 of Hybrid No. 2—both mostly on Mungpoo Plantation.” © 
amount of bark yielded by both plantations was 429,557 lb., of 1 
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6,025 Ib. were Cinchona Ledgeriana bark, and the ter part of 
remainder H brid No. 1 bark. Of the Kedaoriana baat Mungpoo 
jlies 286,994 lb. ang Munsong 89,031 lb.” ‘‘ The total quantity of 

tk worked up in the factory was 798,500 lb., made up of 513,180 Ib. 
Ledgeriana and 85,320 lb. of Hybrid No. 1. The output of Quinine 
phate amounted to 16,065 lb. 4 oz., being an increase of 287 lb. 8 oz. 
| last year’s output.” The manufacture of cinchona febrifuge was 
pended for of the year and only 2,652 Ib. were produced; no 
shonidine sulphate was manufactured, so that the total output of the 
jory was 18,717 lb. 4 oz. The average yield of quinine sulphate in 
» bark supplied to the factory was 2°68 pecsoens. 
Correspondingly the records of the as plantations and factory 

ay be reviewed. The chief districts are the Nilgiri hills, Malabar, 
avancore, Mysore and Coorg—but mainly the Nilgiris. Mr. Standen 
his Annual Report for 1903-4 speaks of the old plantations havin 
sisted of 832 acres and the new extensions as being 440 acres, a tota 

f 1,272 acres. The production was only 116,289 lb. of bark as against 
66,220 lb. in 1901-2, the difference being due to the policy of restraint 
| cropping during years of cheap private supply. But to meet the de- 
ands of the factory 431,185 lb. of bark had to be purchased from private 
‘oducers. The issues from the factory during the year were 15,040 lb. 

F quinine and 3,359 Ib. of febrifuge. The supplies go to Madras and 
fysore, Bombay, the Central Provinces, United Provinces, Rajputana 
nd Central India, Hyderabad and Burma. The net profit of the 
partment during the year was Rs. 83,340, a highly satisfactory state 

bat 

° 

* 
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” Net Results.—Practically, therefore, the Government of India’s endeavours 
© acclimatise tle cinchona plant may be said to come to this; the annual 
mports of the drug on behalf of the Government have been discontinued ; 
ndia has been given a liberal supply of an invaluable drug at a remarkably 
ow price; the working of the two sets of plantations and factories have 
ven lucrative employment to a fair number of persons ; lastly a net profit 
as been secured of Rs. 1,39,660 a year (say £9,310)—a truly credit- 
ble record. Recently the Government of India took into considera- 
ion the desirability of lowering the price of the packets sold at the post 
ffices. It has been resolved that in future seven in place of five grains 
lall be given for one pice (one farthing). This has had the immediate 
ect of increasing the demand, and the future must of necessity witness 
considerable expansion both of production and manufacture. 
_ TRADE.—It has been shown that the two Government factories in 
03-4 supplied between them 27,061 Ib. of quinine to the hospitals, jails, 

ost offices, etc., of India. In addition there was imported during the pre- 
eding five years an annualaverage of 54,000 lb. of quinine—chiefly from 
he United Kingdom and mainly into Bengal. In 1904-5 the imports were 
3,648 Ib., valued at Rs. 6,92,329, and in 1906-7, the latest year available, 
{237 lb., valued at Rs, 6,28,430. These are significant figures. They would 
sm to show that a successful industry might be organised by private enter- 

rise, to meet the demands that create these imports. But it has to be 
collected that in Java both the climate and soil are peculiarly favourable 
the cultivation of cinchonas with a high percentage of quinine. Java 
ill, therefore, always hold its own against India, and thus lessen the 
osperity of any resuscitated industry. The indents on Government 
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production have for years been steadily increasing, so that the arse . 
hardly do more than meet half the requirements of the Government factorie 
but it is probable the extensions that have been made will reduce the di 
mand on private production. In spite of past failures, however, her re 
would seem every hope that the cultivation of the most appre 
varieties might be made a profitable adjunct to tea, especially in the Dar- 
jeeling district. ‘The difficulty is to obtain suitable land in desirable” 
situations. There would also seem every likelihood that private manu- 
facturing establishments, to use up the bark presently being expe 
might prove successful. India’s demand for quinine is great and increasing, 
The exports of bark were 3,290,236 Ib. in 1889-1900; 2,753,858 Ib. in 
1900-1 ; 1,917,259 lb. in 1901- 2; 1,579,498 lb. in 1902-3 ; 1,108,527 Ib 
in 1903-4; 1,177,394 lb. in 1904-5 : ; and 494,587 lb. in 1906-7. hese 
went almost exclusively from South India and to the United Kin odor 
There are said to be in the world 18 quinine factories : 5 in France ; 
England ; 2 in Germany ; 1 in Holland; 4 in America ; 2 in India, and 
in Java. But the modern trade centres mainly in ‘Amsterdam, “i 
world’s demands for bark average from 14 to 18 million pounds. se 

CINNAMOMUM, Blume ; Fl. Br. Ind., v.,128-36; Pharmacog. In 
iiil., 199-210; Gamble, Man. Ind. Tonbe.: 560-4 : - Prain, Beng. Plants, ii. 

Brandis, Ind. Trees, 532-4 ; LAURACEZ. Gamble observes that there ar 
about 24 species placed under this genus and divided into two subgeneré 
MatapaTuroum taking 20 and Campnora 4 species. It is not. inte le 
in this work to discuss at all fully more than two of these, viz. C. Tam 
and C. zeylanicum. A third species, C. Camphora, will, howe 
be found separately dealt with under Camphor (p. 245). 

Cinnamomum Cassia, 8—This is the plant which in China is reg 
as affording the finest quality of Cassta Lignea—the true Cassia bark of th 
ancients. A sample of this bark was lately sent from the Patkai mountains, mn 
the frontier of Assam, accompanied by fairly satisfactory botanical specimens, 
These were critically examined by Prain and myself and compared w it 
authenticated specimens of the Chinese plant. There would, theretamen ‘se 
no doubt that the best qualities of Assam Cassia are the true Cassta Lian 
commerce. It is possible that to this circumstance is due the improved t 
in the Assam bark. [Cf. Thiselton-Dyer in Journ. Linn. Soc., xx., 
Pharmacog. Ind., iii., 203-8 ; Gildemeister and Hoffmann, Volatile Oils, 38) 

Cc. glanduliferum, Meissn.; the Nepal Sassafras or Nepal Camphor- 
(the malligirt), is a large tee of the Southern Himalaya, from Kumaon east- 
wards to Assam, but especially so in Nepal. Its wood is strongly camphoi 
scented. It is very readily confused with C. cecicodaphne, Meissn. oe 0 
gun-serai, gién-droi), a tree of the Eastern Himalaya, especially - 
and Assam. Still further to the east €. Parthenoxylon is the Ma 
Camphor-wood, and apparently also the Camphor-wood of the Malaya, Cam- 
phor-wood is used for boxes, furniture and even canoes, but is brittle. Bs, 

C. iners, Reinw.; the hmanthin of Burma. This large tree is met 
in the forests of Tenasserim and the Malay Peninsula. Its timber is one ‘of th 
camphor-woods of commerce, and according to some writers the bark is one 
of the qualities of Cassta Lignea. It would seem probable that much of th 
economic information given in the Dictionary and in other works on Indian 
economic botany, under this species, should be transferred to the C. zeylanioun 
of Western and Southern India. [O/. Holmes, Pharm. Soc. Mus. Rept., 1895= 
1902, 54.] mee 

C. macrocarpum, Hook., f.; Fl. Br. Ind., v., 133; Carua, Ham., a 3 
Linn. Soc., xiii., 550-5. This is a small tree of N. Kanara and seems to be the 
plant described by Rheede (Hort. Mal., 1686, i., 107-10, t. 57) as karua, b 
and tiqut (tikhi), and which he said "differed from ©. zeylanicum ‘of ths 
region by having large fruits, and by its flowering in January instead of 

310 

iy. 

bara v4 



MALABATHRUM AND DALCHINTI 

from the root bark, as also the leaves, Rheede remarks, an oil was 
nd used as an external medicine. It would seem probable also that this plant 

affords the kesar or immature fruits that are sent to Bombay from the 
abar forests. Clusius in his version of Garcia de Orta (Hist. Exot. Pl., 1605, 

assim Frowrrs (see p. 14). The Cassia Bark of Malabar may also come 
‘om thi though it is doubtless mainly procured from the wild plants of 

eylanioum. [Of. Jonston, Hist. Nat. de Arbor... 1662, 164.] Marco Polo 
s interesting iculars of the Cinnamon and Cloves of Yunnan which in some 

spects recall the traffic in the Malabar products. [C/. ed. Yule, ii., 32, 35, 

CC. pcesitolium, Nees; the ramtezpat, kinton, bara-singoli, nupsor, patihonda, 
patti, krowat, J , ete., is an evergreen tree of the outer Eastern 
malaya, Eastern Bengal, Khasia hills, Burma, Andaman Islands, etc. It 
ves 4 Trmper said to be useful for boxes, planking, etc. The leaves are aroma- 
and used as a spice in place of those of €. Tamata and the bark is one of 
trade qualities of Cassia Licnna, and after €. Tamaia is perhaps the best 

pown of all the qualities met with in India; it comes from Assam, Darjeeling 
id Nepal to Bengal and the United Provinces. 
6. tii, Meissn.; is recorded as met with in the Nilgiri hills. Holmes 
. 55) mentions a sample of thick unscraped bark attributed to this species 
dsent from Ootacamund. It had a sharp taste recalling the flavour of nutmeg. 

_ ©. Tamala, Nees ; Agri. Ledg., 1896, No. 38. The Cassta LigNzA or 
JasstA Cinnamon; the taj, kikra, kirkiria, sinkami, chota sinkoli, 
upsor, dopatti, tamdld, thitchabo, thit-kya-bo, zarnab (tree), talispatri, 
ilisha-pattiri, tajypat or tejpdat, lavanga patte, dieng latyrpat (leaves), etc. 
he word tamdli occurs in the Raja Nirghanta, and tejpat is apparently 
rived from the Sanskrit tvach. A moderate-sized evergreen tree of the 

dimalaya, rare from the Indus to the Sutlej, but common thence east- 
vards to Hast Bengal, the Khasia hills and Burma, between 3,000 and 
000 feet. iii 
Adams (Comment. in Paulus Agineta, iii., 238) and other writers 
ave identified the Malabathrum of the Greeks and of the Romans with 

the tejpat of India. There seems no doubt that the leaf of this plant has 
eer traded in and exported from India for many centuries. The leaf 
3, in fact, a more important product than the bark. 
_ History of Cassia Lignea.—Owing to the confusion which existed in former 
imes with regard to the Cassta barks, it is almost impossible to give a connected 
sumé of the history of any one of them. It may be observed that even in 

he heyday of the East India Company the “‘ Cassia” products mentioned in their 
_ fecords are almost invariably of Chinese origin. Hence Milburn (Or. Comm., 1813, 
‘ii, 500), who gives a very clear account of the trade, both in the bark and the 
_ buds, warns traders against the coarse, dark and badly packed Cassta Lienra of 
Malabar. It is, however, interesting to notice that the most recent investigations 
now such a close connection between the Cassia trees of China and India that 

) former, which appears actually to extend into Burma and Assam, has been 
Tegarded by some authorities as a mere variety of the Indian C. Tamata. As 
already observed, recent specimens of Cassia Lignea leave no room for doubt 
_ that the better qualities of the Assam bark are derived from the true €. Cassia, 

} ‘ich is so We eee exported at the present day from Canton. Concerning the 
i n Cass1a LiGNea—the taj—there may be said to be two localities of supply, 
and thus two main sets of qualities: (a) Western and Southern India—the bark 
Of ©. zeylanicum mainly, and (6) Eastern and Northern India and Burma, obtained 
_ almostexclusively from ¢. Tamata and to a small extent from ¢. ig sunbeam and 

eer ‘vw. Gamble suggests that the necessary forest tions of Darjeeling may 
have interfered with or restricted the trade. [Cf. Meudon. Garcia de Orta, Coll., 

; also Comment, by Ball in Roy. Ir. Acad., 3rd ser., i., 409; Foliwm Indicum 

; 

/ 

311 

t= 

CINNAMOMUM 
TAMALA 

Tejpat 
Ou, 

Kala-nagkesar, 

Ramtezpat. 

Timber. 

Cassia 
Lignea. 

History. 

iy y and are, therefore, the genuine Cassia Lignea of the ancients and the bark © 

Two Chief 
Qualities, 



CINNAMOMUM 
TAMALA 

Cultivation 

Gardens. 

Khasia and 
Jaintia Hills. 

Sylhet. 

Crop. 

Seasons, 

Yield. 

Plucking. 

Food 
(Condiment). 

Regions of 

Supply. 

at 

THE CINNAMON PLANT | 
Md 

or Tamalapatra, Linschoten, Voy. EL. Ind. (ed. Hakl. Soc.), ii., 131 ; Jonston, Hist, 
Nat. de Arbor., 1662, 172); Vincent, Periplus, etc., 1800, app., 12- 8; Wight, Mad. 
Journ. Liter. Se., 1839, xxii., reprinted in Edinb. New. Phil. Journ., 1840, xxviii 
20-32 ; Flickiger and Hanbury, Pharmacog., 475 ; Pharmacog. Ind., iii., 209.) — 

CULTIVATION.—In The Agricultural Ledger (l.c. 3) particulars will be 
found of the cultivation of tejpat in the Khasia and Jaintia hills. About — 
six square miles are said to be under the tree, It is usually founda 
gardens or plantations of mixed jack and_betel-nut palms. It gro 
readily where there is heavy periodical rain followed by brilliant sun- 
shine, but excessive and continued moisture injures the flavour of the 
leaves. In the Khasia and Jaintia hills the trees are grown in regular 
plantations seven feet apart; the seedlings are raised in beds, 
planted out permanently when the plants are five years of age. 
tree takes five or six years to grow, comes into bearing at ten, and me y ) 
continue to give annual crops for one hundred years. The cultivation isin in 
the hands of the hill-men. In Sylhet+the trees are self-sown; the rit a 
seeds fall from the trees into the soil and germinate. When the pla 
are about a foot high they are transplanted. Great care is beste 
upon them when they are young and tender. As. constant exposure to 
the sun would kill the shoots, they are planted behind bushes or trees 
for protection. The undergrowth i is kept down twice a year in the plan-— 
tations for the first eight or nine years; after that the jungle is cleared 
once a year in April. In some plantations the soil is dressed, but in 1 mos ‘ 
it is never manured or irrigated. uae 

The tejpat and cinnamon trees are different. The former are only 
used for their leaves, and no bark or only a small quantity is collecte 
the Khasia hills. No information is, in fact, available regarding special 
Cassia Lignea plantations, though a fairly large trade exists in the bark. £ 

Collection and Crop.— Tejpat is plucked in dry and mild weather, — 
from October to December, and in some places the collecting is continued 
to the month of March. The leaves are taken once a year from young 
trees, and every other year from old and weak ones. On an average 1D 
seers may be obtained from one tree, but the quantity depends upon cir- 
cumstances ; a tree yields from 10 to 25 seers of leaves in a year. 
average yield of leaf per acre in the Jaintia parganas is about 30 
without, and 2 maunds with, twigs. The whole of the crop from 400 a 
was worth last year as much as Rs. 1,100. The quantity of leaves from 
the Sylhet district last year calculated on the turnover of the traders w 
estimated at 14,470 maunds, and from the Jaintia district 20,000 mauné 

“Tn harvesting the tejypat the small branches are cut down with t 
leaves and dried in the sun for three or four days. The leafy branches 
are then tied up into convenient bundles ready for the market. In in 
other case, the leaves are separated from the branches and packed in 
bamboo nets of a cylindrical shape called bora or jungra, which are four 
feet long by two feet in diameter. The packages are carried down t ° 
ghaut roads of the hills by coolies to Sylhet.” Mukerji eee Ps 
Agri., 1901, 437-8) says that for propagation seed had best be obte 
from Sylhet, fe me 

Uses.—The leaves are commonly known as tezpat or tejpat, but s 
the Natives call the leaves of any species of Cinnamomum by thatm nad 
there is some uncertainty as to which particular species is meant in cert 
localities. It appears probable that C. Tamata and its variety inte 
medium provide the tezpat of Bengal, the United Provinces and the Panjab. 
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: em obtusifolium to some extent supplements the Bengal supply 
Cc. albiflorum that of the Lahore bazdirs. Gamble says 

h bark and leaves of C. Tamata, Nees, and C. impressinervium, 
eissn., are collected and exported under the same names and without 
tinction from the Darjeeling forests. The leaves of all these species 

d in food, and also employed with myrobalans in dyeing and in 
snufacture ‘of vinegar (see p. 1110). 

‘The outer layer of Cassia bark yields an Ox which is utilised in the 
ynufacture of soap. Full details of the Chinese and other Cassia Oil 
y be obtained from Schimmel & Co’s. Reports (April-May, 1903, 

; Ap —May, 1904, 18-23, etc.). No oil is distilled from these barks 
India. Both bark (taj) ‘and leaves (tejpdt) are employed in Mept- 
g, the latter being commonly identified with the ‘‘ Folia Malabathri,” 
Indian Leaf,” which was held in great repute by the ancients. But 
i bark is used instead of cinnamon great care is necessary to 

» its not being adulterated with the injurious barks of several 
sof Litsea. (Cf. Rept. Cent. Indig. Drugs Comm., i., 126.) 

7 zeylanicum, Breyn; Talbot, Inst Trees, etc., 1902, 283; De 
“ dolle, Orig. Cult. Pl., 146. The TRUE CINNAMON or dérchint (Chinese- 

, karruwa (karua), lavanga, ohez, sanalinga, eringolam, kurundu (= in 
on “the wood ”’), etc. 

at fairly large tree, native of Western and Southern India, Tenasserim 
1 Ceylon ; in the last-mentioned country it is extensively cultivated 

wr its aromatic bark. There is no evidence of the economic cultivation 
n India of this tree, though it is occasionally planted as an ornamental 
id'useful bush in Bombay, Madras and Bengal. As a wild tree, however, 
mepensial 3 in Western and Southern India from the Konkan south- 

, rising on the slopes of the Ghats to 6,000 feet in altitude. 
History.—It is somewhat significant that while Garcia de Orta (1563) gives full 

i s of both the Malabar and Ceylon industry and speaks of the plant in 
» former as plentiful and wild, subsequent writers should have ignored this 

wt and confused the whole subject. Rheede figures and describes two forms 
€ momum as met with in Malabar. These are doubtless the €. zeylanicum, 

and €. macrocarpum, Hook., f, discussed by Talbot. Is this the Camphor- 
rc d called Bhimsini alluded to as a lofty tree of the Ghats by Abul Fazl in the 
n-i-Akbari (1590, 79) and by Kirkpatrick (Letter of Pippo, 1786, 231)? Many 
amon timbers are described as ““ Camphor-woods,” and might easily have been 
ight to be obtained from the camphor tree. The name lavanga it will be seen 

also given to the Clove (which see, p. 527) as well as to the Nutmeg (see p. 791), 
ps points to the time when these plants were not separately recognised. 

1 India various barks, as also twigs with their adhering barks, are sold as 
assta LiGNea and Crnnamon. But we are hardly more able to distinguish these 

nn were the 16th and 17th century writers. Cassia bark was historically the 
to be known. The finest qualities were moreover said to come from China 

1 the less valuable from abar. Cassia bark appears to have been known 
i from about 2700 B.c. Malabar Cassia is mentioned by Strabo (a.p. 17) 
d in the Periplus, a.p. 63 (ed. McCrindle, 18). In most of the classic works of 

ndia and Arabia a bark is alluded to that can only have been Cassia Lignea or Dér 
dal). Chint. It is in Sanskrit known as tvach and guda-tvach (= sweet-bark). But it 
sin eribacatively modern times only that Ceylon cinnamon appeared in the 

s of the world. Garcia de Orta speaks of the Malabar as wild, thus leaving 
B fiiference permissible that Ceylon was cultivated (see below under Trade). He 

tells us that the Chinese traders exchanged their merchandise for the spicy barks 
ft Ceylon and Malabar and carried these to Persian and Arabian ports. He 

suge that the name ddrchini, given to these barks, took its origin from this 
reumstance. Garcia would thus seemto have been unaware that cassia bark 
a8 also well known in China and hence the Chinese may have only purchased 
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the Indian as a cheaper quality than their own. ‘The Arabs, through whose hands — 
much of the cinnamon passed, called it kirfat-ed-darsini, a word corrupted in 
kirfah and which survives as kalfah, the name given to-day for the commere 
bark of Malabar. Garcia observes that the Chinese, in order to enhance the 
of the bark sold by them, gave it mythical names and stories. Strabo speaks 
cinnamon growing in South India—at the beginning of the torrid zone. The nar 
cinnamon is thus considerably older than the time of the Chinese trade y 
India and was, in fact, intimately associated with the very earliest Arab dea 

The systematic cultivation in Ceylon does not appear to have been und 
taken much before the Portuguese and Dutch conquests of the island (De Candolle . 3 
It became a State monopoly, and, as Garcia de Orta tells us, rose in price 
very greatly in consequence. The most stringent and cruel laws were institut 
to protect the monopoly, which, on the island passing over to the British in 
1796, were mitigated and finally in 1833 the cultivation was made free and hus 
ceased to be a State monopoly. a 

[Numerous Indian writers might be mentioned on the subject of the production 
and manufacture of Cassia and Cinnamon, such as :—Acosta, T'ract. de las Drogas, 
1578, 2-18 ; Linschoten, Voy. HZ. Ind., 1598 (ed. Hakl. Soc.), ii., 76; Pyrard, 
E. Ind., 1601 (ed. Hakl. Soc.), ii., 358; Joret, Les Pl. dans L’ Antiq., 1904, 
262; Clusius, Hist. Arom., in Hist. Exot. Pl., 1605, i., 169; Piso, Mant. Arom., 
Ind. Utri.re Nat. et Med., 1658, 165; Jonston, Hist. Nat. de Arbor., 1662, 162 
pl. 53-4 ; Herbert, Travels, 1677, 342; etc., etc.] “> 

CULTI VATION AND PREPARA TION. —The following account 

the propagation, cultivation, and method of preparing the bark is mainly 
an epitomised and annotated version of Nicholls’ article (Textbook T: 
Agri., 190-3), and is therefore not a statement of any South a 
dustry, for in fact none is known to exist. 

Although in its wild condition it grows to a large tree, the plant exis 
under cultivation as a coppiced bush. It is cut down to the cound 
about the sixth year, when straight shoots spring up to be again ¢ 
down. two years after, and in time the stools become of great size. ( 
straight shoots are mentioned by all the early writers and are Sguied b by 
Jonston (lc. t. liii.). ie: 

The best soil, says Nicholls, is a sandy loam mixed with humus, but 
the tree will grow in the tropics on almost any soil, though unsuitable” 
soils and climates produce inferior bark. Plants may be raised by « 
tings, layerings, or by ripe and fresh seed. The usual way is to p 
the seed out in the fields, at distances of 6 or 7 feet apart; the gro 
being well broken up, and wood-ashes mixed with the soil. Four or five 
berries are sown in each hole and branches of trees are laid on the ground” 
to protect the seedlings from the sun. Butif dry weather follows germina- 
tion, which takes place in from two to three weeks, many of the seedlings 
may perish, and it will in consequence be advisable to have a rese 
of plants raised in nursery-beds to fill up vacancies. After the plants 
are established, little more cultivation is needed than to keep the ground 
free of weeds. By the sixth year the first shoots can be cut, when two 
or three will usually be 5 or 6 feet high, and in a condition for peeling. 0 
years afterwards the shoots that grow up after the first cutting may 
be reaped. 

Preparation.—The shoots are cut off and the tops removed so ths t 
they are left from 3 to 5 feet long. ‘The leaves and side branches are 
cleared and two longitudinal slits made with a sharp knife, one on 
each side of the shoots. When the cutting has taken place in rainy 
weather the bark comes away easily, but as a rule it is necessary to Tt 
the sticks firmly with a piece of smooth wood, such as the handle of th 
knife; the rubbing helps to disengage the bark. The pieces of bark 
thus separated, after_an hour or_so, are put one within the other, collected 
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ressed, and bound together. They are then left for a day 
vanfil a hight fermentation sets in, which allows of the scraping off of 
a srmis and the pulpy matter underneath, by means of a curved 

life. The barks are then put together as before, but cut into lengths of 
| it 12 inches, placed on wickerwork platforms, and left to dry in the 

nade @ until the second day, then finished in the sun. As they they 
nto the appearance of quills, hence that name was given to them. 

Bey. rehab ede up into bundles of about 30 1b. each, and three bundles 
» into a small bale. The bark of the larger shoots cannot be 

af into quills, but is removed in thick pieces and sold with the 
f the prunings as “chips,” which fetch a low price owing to in- 

0 9 flavour. The estimated yield per acre is said to be 150 lb., but might 
y be increased by high cultivation. The true cinnamon, it may 

ded, is very commonly adulterated, especially in powder form, with 
Lienea discussed above. 

.—Three O1ts are obtained from C. zeylanicum : the bark yields 
ntial oil of cinnamon, to the extent of } to 1 per cent.; from the 

aves is expressed a brown viscid essential oil, sometimes exported from 
eylon as “Clove Oil” (it has a somewhat similar medicinal value to 
he true oil of cloves); and from the root a yellow oil which is specifically 
ighter than water and has a strongly camphoraceous flavour. In their 
$ ort for April-May, 1904, Schimmel & Co. discuss several reactions 
‘ hing between Ceylon cinnamon oil and cassia oil, with 

h the former is not infrequently adulterated. [Cf. Gildemeister ‘and 
fimann, Volatile Oils, 1900, 377-92.] 
‘TRADE IN CASSIA AND CINNAMON.—Cassia Lignea.—In Official 
atistics returns are given of the imports from foreign countries and 

exp orts of Indian-grown Cassta Lianea. On the other hand, under 
ie name Cinnamon, returns are given of Indian-grown bark from 

Madras and Bengal, but no mention of Bombay. It would seem probable 
hat ; these exports of Indian Cinnamon are, in reality, the exports of 
lian Cassia Lignea. Regarding the Imports of the bark a slight 
tease is noticeable, viz. from 20,014 ewt., Rs. 5,41,135, in 1899-1900 

© 24,075 owt., Rs. 6,01,906, in 1902-3, and to 23,421 ewt., Rs. 6,92,559, in 
906-7. The most noticeable features in these imports are the extreme 
uctuations in the trade from Hongkong (15,024 cwt. in 1899-1900 to 

6,173 cwt. in 1903-4, and 10,955 cwt. in 1906-7), and the corresponding 
bis pansion in the traffic from Chinese treaty-ports. There was also a 

siderable increase (45 per cent.) in the imports from the Straits 
tlements up to 1903-4, when the quantity imported was 5,795 cwt., 

‘since then this has fallen to 467 cwt. in 1906-7. Three-fourths 
of these imports are taken by Bombay—the great Indian emporium in 
mitts trade. There is also a re-export which usually amounts in 

ntity and value to about one-fifth of the receipts. The chief 
Eereses to which the drug is re-exported are Persia and Turkey- 

: 2 “The bark known as kalfah (to which reference has been made) 
Tie by Bombay town, coastwise from Malabar, and is appar- 

used to adulterate the Chinese bark. It sells at about Rs. 5 per 
_ Maaund of 3741b., or say 2} annas a pound. According to the Report of the 

Je Indigenous Drugs Committee (1901, i., 119), the price of Chinese 
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CITRULLUS 
VULGARIS THE COLOCYNTH 
Water-melon 

Cassia is from 3 to 5 or even 8 annas per lb., according to purity. (Cf. 
also Mus. Rept. Pharm. Soc. Gt. Brit., 1895-1902, 48-56.] 

Uses. Value.—The uses of cinnamon bark and oil, both in food 
medicine, are sufficiently well known to render description unnecess 
In India and Ceylon cinnamon is largely replaced by taj or kalfah b 
The position of the Ceylon cinnamon with India may be judged of 

Imports the fact that the imports are unimportant, and moreover low-price 
slice so that it may be said there is hardly any demand in India for the fine 

qualities. But, conversely, the exports from India to Ceylon, of lo 
produced cassia bark or Cena seem of expanding impo 
This traffic was 5,393 lb., Rs. 2,530, in 1899-1900 ; 26,686 lb., Rs. 8,221 
in 1903-4; and 21,040 Ib., Rs. 7,697, in 1906-7. It goes mainly from 
Bengal and Madras and to a small extent from Burma. As already 
stated, there is no evidence whatever of any economic cultivatio ic 

= of C. zeylanicum in India, and the bark exported as cinnamon mus 
Cinnamon Bark. therefore be Cassia Lignea, or at most wild cinnamon, the coll 

of which in N. Kanara is mentioned both by Talbot and Dymoe ck 
important. It may be here added that so long ago as 1687 Thever 
(Trav. in Levant, Indostan, etc., pt. iii., 109) speaks of wild gti 
Cochin, : 7 ar D : 

did 

ei" ls 

D.E.P., CITRULLUS COLOCYNTHIS, Schrad.; Fl. Br. Indo 
ii., 329-31. 620; Duthie and Fuller, Field and Garden Crops, 1882, pt. i., pl. 57; Phar 
Colocynth. macog. Ind., ii., 59; White and Humphrey, Pharmacop., 1901, 145-6: 

Cooke, Fl. Pres. Bomb., i., 537; Duthie, Fl. Upper Gang. Plain, i., 374-5 
CucurBiTacez. The Colocynth, indrdyan, makal or mukhdl, khart 

Habitat. tuh. or karwa-tu, ghirimba, trimd deda, henzil, kiydsi, etc. A cre 
or climbing herb found wild in the waste tracts of North-West (Sine 
Dera Ismail Khan, Multan and Bhawalpur, etc.), Central and Sout! 
India ; is indigenous also in Arabia, Western Asia, Tropical Africa : an 
the Mediterranean region. 

Wild Fruit. The fruit (the “‘ wild gourd” of 2 Kings, iv., 2) is in size and s 
much like an orange, marble-green on the surface and changing to sation 
it ripens. The fresh fruit is sold by the herbalists of India, being coll 

Cultivated. from wild supplies. To meet the requirements of the Medical Depots an 
has been made to cultivate it specially at the Saharanpur Botanic Gardens. — 
intensely bitter taste of the pulp is due to an amorphous yellow glucoside, 
Colocynthin, which is found in it to the extent of about 0°6 per cent., b 
in the seeds. The fruit is a drastic purgative, and is so used both in Native 

} 

Medicine. European MEpicinE. The Indian extract is in fact quite as active as that of 
the European drug. The yield is about 110 lb. compound extract to 60 lb, 
dried fruit. = 

Oil. The seeds contain from 15 to 17 per cent. of a fixed Or which is said 
make a useful illuminant, but though inquiries were recently instituted in” 
and other localities, no one could be discovered who was in the habit of u 

Trade. the seeds in any form. For the London market the peeled fruit is impo : 
chiefly from Smyrna, Trieste, France, Spain, and more rarely from Persia. th 
unpeeled fruit is brought from Mogador. The Indian fruit has a much thinner 
pulp, which cannot be separated from the rind. According to the authors of 
the Pharmacographia Indica, large parcels, collected and dried up country, com 
into market in December to January and are sold at about Rs. 1 per 100: 
[Cf. Rept. Cent.-Indig. Drugs Comm., 1901, 154 ; Dowzard, Pharm. Journ., Sept. 

Fey 

12, 1903.] 

i on? s C. vulgaris, Schrad.; Fl. Br. Ind., ii., 621; Duthie and Fulle 
Water. lc. pt. ii, 56, tt. 55-6; Duthie, Fl. Upper Gang. Plain, i., 375; Cook 
melon., Fl. Pres. Bomb., i., 537; the Water-melon or tarbuza, tarmus, kalinds 

316 . 



n kalingad, kalangari, karigo, pitchapullum, etc. ; pateca, Portu- 
sese, and batiec indi (baitikh) Persian. It appears to be the Anguria 

ny ancient herbalists and travellers, and the bathiec, batiec, bittch, 
om Arabs. It is the abattichim (melons) sighed for by the Israelites 

» exodus. 
in extensive climbing annual, cultivated throughout India and all 

arm countries. Is sup to be indigenous in tropical Africa. 
is usually sown in January-February, the fruit ripening in the 
Sein of the hot season. In the United Provinces a special form, 

as kalinda, is sown in June and ripens. in October. In 
n India (Sind more especially) the water-melon is a khartf crop 

y. Very frequently grown on the sandy beds of rivers, where 
aty of room and a copious supply of water are available. Mention is 
eee by writers on this subject, of a special form grown in Bikanir 

pure sand, the fruits being often practically underneath the 
There are thus doubtless many cultivated conditions or states, 

A vary in the colour and flavour of the pulp, and season and locality 
duction. The wild plant may be either bitter or sweet without 

"observable structural differences. The bitter form (C. amarus, 
d.) comes very close to C. Colocynthis, when that species is 

tivated. The bitter water-melon is in Sind known as kirbut and is 
as a purgative MEDICINE. 

_ The water-melons of the Upper and Central Provinces are the best. They 
eesteontvely employed in the preparation of sherbets. The seeds yield a 

Om used both as an illuminant and in cooking. In times of scarcity 
sy are Seclrersace and baked into bread. In medicine, they are in considerable 

lemand on account of their cooling, diuretic and strengthening qualities. [C/ 
din-i. capers blockers Seensh: ), i., 65; Garcia de Orta, Pateca, Coll., xxxvi. ; also 

m by Ball in Roy. Ir. Acad., 3rd. ser., i., 653 ; Linschoten, Voy. E. Ind. (ed. 
ak 1. Boe.) ii, 35; Mandelslo, Travels, 1638, in Olearius, Hist. Muscovy, ete., 

, 86; Buchanan-Hamilton, Stat. Acc. Dinaj., 196; Lawrence, Valley of 
¢ , 348; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 230, ete. For 

1 Besnpirts or Basses o Pateca :—Rauwolf, Trav., ii., 4, in Ray, Collection Travels, 
124; Coryat, Crudities, 1611, i., 396 ; Salmasius, Hom. Hyles TIatrice, 

n Plin. Ever., 1689, 37; Rumphius, Batteca or Battich, Herb. Amb., 1750, v., 
00-3, t. exlvi.; Joret, Les Pl. dans L’Antiq., 1904, ii., 252 ; ote. ] 

var. fistulosus, Stocks ; Duthie and Fuller, /.c. pt. ii., pl. 47; the 
tendu, tenst, tinda, meho, alvinda, titak, etc. 

; “This seems a& peculiar form fairly local ‘end mueh less known than the pre- 
ling. Chiefly met with in the United Provinces, Panjab and Sind, where it 

t y designated dilpasand. Cultivated along with other melons from 
alto Outober and eaten as a VEGETABLE, not as a fruit, being cut into sec- 
ons, the seeds removed, then boiled in water, next in milk. Cut into still 

pieces it is cooked in curry, and also fairly largely pickled and candied. 
aie ia much demand both by Muhammadans and Hindus, but appears as a 

unknown to Europeans. The seeds are used MEDICINALLY. They are 
» dried and eaten parched. 

= * 

-. 

| CITRUS, Linn. ; Bonavia, Cult. Oranges and Lemons Ind., ete., 
Ben0; also Fl. Assyr. Monuments, 1894, 65-72 ; Victor Loret, Le Cédratier, 1 

j Garcelon, Fifteen Years with the Lemon, 1891; Moore, Orange 

res. Bomb, 1901, i., 188-91; Duthie, Fl. Upper Gang. Plain, 1903, 
; Prain, "Beng. Plants, i., 306-7 ; Firminger, Man. Gard. Ind. (ed. 

ren 1904, 276-84 ; Brandis; Ind. Trees., 122-3; RuTace&. 
er different forms of the Orange, the Lemon, the Citron, the Lime 
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CITRUS 
History 
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THE ORANGE AND LEMON 

and the Pomelo constitute a tropical assemblage of fruits in many respec 
comparable with the apple, the pear, the peach, the plum and the ¢ 
—a temperate series—though the former are infinitely more valua 
than the latter, because more widely cultivated and more extensi ive 
used. Moreover, since the orange is consumed very largely in temperat 
climes, cultivation in the tropics has to be made on the basis of the foreigt 
as well as the local demands, so that oranges, lemons, etc., have beco: 
regular articles of trade all over the world. Until very recently Ew 
obtained its supplies of these from the warm temperate tracts of § 
Europe itself and from the islands of the Mediterranean and the 
lantic, adjacent to Africa. For some years the quicker transit of s 
navigation has permitted supplies to be drawn from a greater distan 
than formerly, and both Europe and America have, in consequence, coms 
to be very largely supplied by the West Indies. The great success re 
of the fruit trade of these islands has given a useful suggestion of 
possibilities. There would seem every chance that a large trade may i 
the future be done in exporting some of the fruits of India to Europe, m 
especially the thin-skinned Bombay pomelo. ([C/. Ferrari, Hesp 
1646 ; Jonston, Dendr. Hist. Nat. de Arbor., 1662, 10-27, pl. vi-xvill.; 
Commelyn, Hesper., 1683, 1-47; Salmasius, Plin. Ezer., 1689, 666-77 
Lecomte, Beschr. Keyser. China, 1698, 79; Sterbeeck, Citricult., 171 
1-60, 66-181; Volkamer, Nurnb. Hesper., 1708-14 (2 vols. ); Clarici, Zs 
delle Piante, 1726, pt. iv., 593-751; Rumphius, Herb. Amb, a t 
tt. 24-35; Forster, Pl. Esc., 1786, 35; Gallesio, Traité du C 
1811; Macfadyen, Citrus of Jimiaibs: oi Hooker, Bot. Misc., 1830, 
i, 295; Targioni-Tozzetti, Cenni Storici, etc., 1853; also RB 
of same by Bentham, Journ. Hort. Soc., 1855, ix., 133-81; 
et Poiteau, Hist. et Cult. des Orangers, 1872; De Candolle, Orig. 
Plants (Engl. transl.), 1884, 176-88; Lelong, Cult. Citrus in Calif 
1900.] 

History.—So much has been said on the history of the species of Cét 
the works above indicated, that it seems almost superfluous to atten 
review of the more interesting particulars, except such as have a practical b 
on India. The Sanskrit and Chinese records of the properties and uses of these 
lants carry our knowledge back to a time prior to the first er 

Baropenn tradition of the Garden of Hesperides, with its golden-colo I 
beautiful fruits, whatever these may have been. [C/. Susruta, Ayu , 
(d’Hanvantare) ed. Hessler, 1844, iii., 179.] ay 

It seems fairly certain that the citron fruit had been carried to Huro 
by traders long before the attempt was made to cultivate the plant 
It was valued as a perfume and also used to protect clothes from insects 
Pieces of certain imported coniferous woods were similarly so employed, am 
the Romans appear to have supposed that the fruits brought from Media we 
those of the self-same plant as the scented cedron wood. There can be litt 
doubt, therefore, that the modern word Citrus was derived from Cedron® ind 
owes its origin to the circumstance mentioned. 4 

Theophrastus (about 350 B.c.) calls it the Malum Midicum or Molum 
syrianum, and thus may be viewed as confirming the early traditional s 
of the Citron. But he speaks of it as raised from seed sown in vases 
to be alluding to that instance from hearsay, as the practice with the ] 
rather than to be narrating a custom followed by the Greeks. There i is, I 
ever, an amusing story contained in a fragment of the comedy of the Antiphane 
quoted by Athenzeus, which, if it can be trusted, would suggest a possibl pha nit uch 
earlier cultivation in Europe than can be established by direct hr 
So again the compilation known as the Geoponica (prepared in the 10th ¢ 
is supposed to be quoting certain authors who describe the cultivation 
citron several centuries before Christ, but here again it is perhaps 
sirable to put much confidence in these writers. It may thus be 
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LIME AND POMELO 

ce of cultivation in the gardens of the Romans does not exist prior 
» th century of our era. 
‘Palladiv (De re Rustica, iv.,10), who lived possibly about the fifth cen (A.D.), 

| rat ‘the methods pursued by him in cultivating the plant in his and 
| ‘Apo. possessions, so that its cultivation in Italy by the 3rd or 4th centuries 

yk facoe epted as as having been fully established, though for many centuries the 
) in Europe was but slow, down to the 11th or 12th centuries, 
ltr Dail that while ses oxen. Wi fadigenoun +0 China, and the limes 
Inc thas the citron originated very. possibly in, Persia and Media, while the 
Een mencioasly, etsociated: with the, Arabs es: to. suggest. ite having, come 

The Arabs, at all events, carried its cultivation to Africa, Egypt 
rope. In the 10th century, for example, we read of them conveying it 

a the Oman to Palestine and Egypt. So also it is generally 
the fruit held in the hand by Jews during the Feast of 

has for many centuries past been the citron. Risso has, however, 
. i evidence which he thinks goes to show that the Hebrews did not very 
bly 7 know the citron much before the beginning of the Christian era, hence 

iaante mds that it was very likely not the fruit so used by the early Jews. 
writers have, however, contended that the Jews were scarcely likely 
changed the symbol and yet retained the ceremonial. And it is, more- 

-, well known that a close relationship subsisted for many centuries between 
Hebrews and the people of Media and Persia, so that there is no reason why 

hould not have known of the citron long before the Romans. There is, 
, a long interval between the first European classic references to the 

Send the detailed accounts of medicinal and horticultural writers. To 
s over this gap, Loret assumes a knowledge in these plants, possessed 

» Arabs, Jews and Egyptians, very much more ancient than the earliest 
e record. For example, the earliest Arab and Persian writers who knew of 

n and lemon are :—Serapion (De Simpl., i., 1) and Rhases (Cont, i., wit. 
19), mbo describe the former, while the latter is alluded to -by Ibn Baithar. 

a (De Med., ii., 2, 116, 433)—the author most frequently cited—apparently 
nf used these plants. (Cf. Paulus Aigineta (Adams Comment. ), 1847, iii., 472.] 

orange was not known until much later than the citron or lemon. 
al foni-Tozzetti tells us that it was conveyed from India to Arabia about the 
h century We have no knowledge of its having reached Europe for a couple of 

later, when it seems to have been carried by the Moors to Seville. In 
e 13th century we read of its cultivation at Palermo and Rome. But, according 
ergy nerally accepted opinion, the bitter orange reached Europe before 

omte says that the Portuguese claim to have taken the sweet 
: pel China to Portugal somewhere about 1545, 

It is remarkable that many of the Indian authors, who might be expected 
© afford useful historic particulars regarding the citron, lemon and orange, are 
ent regarding these plants. Marco Polo makesno reference to them, but Varthéma 

ls (ed. Hakl. Soo, ), 1863, 190), who in 1510 visited Cananor and subsequently 
n, speaks of the sweet oranges (melangoli) of both places, and says of Ceylon 
they were the finest in the world. Vertomannus (Voy., in Hakl. Voy., B11. 

, 577), & gentleman of the city of Rome, who also visited Cananor and Narsinga 
1503, says the “‘ soyle beareth neyther wheate nor vynes, or fewe other fruites, 
<COp and Gourdes.”” Baber (Memoires, 1519 A.D., 327-9) mentions nine 

ont kinds of Citrus,asknowntohim. This is the earliest complete statement 
garding Indian cultivation. The Ain-i-Akbari, written 1590, amplifies some of 
particulars given by Baber, but adds nothing very material. (C7. Blochmann, 
nsl., i., 69; also Jarrett, transl., ii., 124.) The Emperor Akbar, we are told, 

couraged the cultivation of all fruits and brought expert gardeners for that 
se from Persia and Tartary, who doubtless Cael to India with them all 
was good and desirable in the way of new fruits from their own countries. 

1 Bee (Voy. E. Ind. (ed. Hakl. Soc,), 1598) makes frequent mention of the 
fanges, lemons, etc., of India, Ceylon and other countries visited, but in such 
nguage as to imply that his readers knew everything about them. Rheede, 
the other hand, who, in 1686, figured and descri the plants of Malabar, 

bo i tse ue rec actically of Cananor, makes no allusion to the orange or the lime, 
h rt (Travels, 1677, 333) speaks in the highest terms of the oranges 
1d lemons of Mangalore: in the case of the oranges, “ the rind,” he tells us, 

no less BE es sae than the juice.” A century or so later Rheede and 
ollowed by Rumphius, who gives a full description of several 
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CITRUS 
AURANTIUM THE BITTER AND SWEET ORANGES 
Orange 

China, 

Cintra. 

D.E.P., 
ii., 335-48. 
Orange. 

Bitter. 

Sweet. 

Chief Kinds, 

Santara, 

suggested that the name for one of our best-known forms of orange, viz. sengtere 

oranges, lemons and pomelos. One or two of these he speaks of as wild. The 
sweet orange, however, he regarded as a native of China, but adds, “‘ some con- 
sider it a native of Amboina.”” Numerous writers refer to the efforts de in 
India to improve and increase the orange and lemon supplies of that coun ry. a | 
There need, therefore, be little cause for surprise that the oranges of Cintr 
should have reached India even before Baber’stime. Dr. Hunter long years t us 

(of Baber) or santara (as it is nowadays called), was but a Hindustani co on. 
of Cintra, thus indicating its having been brought from Portugal. The ne mi 
aurantium given by botanists to the orange does not come from auram ee 
is derived from the Arabic narandj. 'This became ndrendj (narang) in the Persian, 
and its equivalent in Sanskrit is négaranga and in the Hindustani ndrangi. Nar a3 
that begin with nar generally denote fragrance. The name orange came to Englis 
through the Moors, and became ndéranjo in Spanish, larangain Portuguese, ara nei 
in Italian, oranger in French, orangenbaum in German, and the like. [Cf. igor 
Hist. Barbados, 1657, 69; Terry, Travels H. Ind., 1665 (ed. Havers), 343 ; Ovingto: 
Voy. Suratt, 1689, 423; Le Comte, Mem. de la Chine, 1696, i., 173; also Bret 
schneider review, Hist. Europ. Bot. Disc. in China, 15; Forster, Pl. Esc., 1786, 3 35 
E.I.C. First Leiter Book, 81; Wise, Hindoo Medicine, 191; Wiesner, Die Fi 0 bpd 
des Pflanzenr., i. ; 653, ii. ; 584, 631; Joret, Les Pl. dans L’ Antiq., 1904, 282- 

Cc. alitantturs, Linn. ; Fl. Br. Ind., i., 515; Roxburgh, Fl. Ind, 
iii., 392; Woodrow, Note on the Oranges and Lemons of India, 1890 
Deman, Relative Merit of Stocks on which to Bud Oranges, U.S. Dept. Agr 
Bull., 1891, No. 4; also Division of Pomology, Bull. No. 1, 57-87 ; Rept. 
Ambherst, 1891-2, 47-50, 160-1; 1896, 24-5; Kew Bull., 1894, 117-9; 189! 
266-71 ; Webber, Fert. of Soil as affecting the Orange in Health and Disea: 
in U.S. Yearbook Agri. Dept., 1894, 193-202 ; Stephen, Supt. Gov. Garden 
Nagpur, 1899; Mukerji, Handbook Ind. Agri., 1901, 490-2; Aaronsohn 
und Soskin, Die Orang. von Jaffa, in Der Tropenpflanzer., 1902, vi., 341-1 
Cooke, Fl, Pres. Bomb., 1903, i., 190-1; Duthie, FI. Upper Gang. Plain, 
1903, 141-2; The Bitter (or Seville) and also the Sweet Orange. 

The bitter (or Seville) orange, though sometimes spoken of as inc di- 
genous to India, is there very little cultivated. The so-called wi 
perhaps only fully acclimatised plants that have been recorded as mate 
are botanically nearer the sweet than the bitter (or marmalade) ordi . 
seems highly probable, on the other hand, that at least some of the orm 
of the Sweet Orange came to India wid Assam, the route along which n 
other Chinese plants have passed westward into Hindustan. Thanet 
be said to be four or five chief centres of Indian orange oroduotionl 
Sylhet in Assam ; Nagpur in the Central Provinces ; the lower ranges of th 
Eastern and Central Himalaya (Sikkim, Nepal, Garhwal and Kumaon 
Delhi in the Panjab ; and the Deccan and South India (Poona, Coorg : 

Bonavia speaks of four chief races of this fruit, viz. (1) the Santara 
word which he writes “ Siintara” and regards as of Sanskrit origin anc 
not (as stated above) a corruption from Cinira); (2) Keonla, or the 
common naringt, produced here and there all over the country in gardens 
not special plantations ; (3) the Malta or Portugal—the blood-c 
introduced in 1852 and now fairly successfully produced at Gujra 
and also in gardens at Lucknow ; and (4) the Mandarim of some wi 
(C. nobilis, var. major), a native of China and Cochin-China and i 
Tanjerine (C. nobilis, var. minor). Both these are occasionally met 
with in gardens but can hardly be regarded as important Indian 
although one of them appears to have been crossed with the sa 
producing an orange commonly met with in some parts of the Decca 
and South India, which is sometimes called ‘‘ Indian Mandarin.” — ‘ 

The santara or sungtura (ndgaranga of Sanskrit) is by far the be: 
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ity, and may be said to be distinguished by its yellow colour and 
e skin or jacket. This is the orange of the special Indian plantations 

s orange-growing becomes an important industry. But there would 
wt in India to be several very distinct forms of the santara, due very 
ly to peculiar methods of cultivation or special climates. The 

tion of the races of santara orange might be given as follows :— 
north, Nagpur, Delhi, Alwar, Gargaon, Lahore and Multan; in 
and , Poona, Shevaroy, Madras, Coorg and Ceylon; in the 

Nepal, Bhutan, Assam, Khasia and Burma. 
eon or more correctly the Khasia orange is the best of g 

s, and it may be described as the fruit known in Europe as the 
ge. One of the most useful papers on this subject is that 

}. Brownlow (Journ. Agri.-Hort. Soc. Ind., 1869, 372, briefly reviewed 
erect): The Sylhet orange, he says, is invariably raised 

d, and the plants come into bearing in four to six years. It 
ieved that the seedlings do better than grafts or buddings, though 

latter come sooner to maturity and afford a more uniform quality. 
nn’ g is pursued the stock usually employed is the lime, and 
e say the wild plant is preferable to the cultivated. 
i ince the present article was penned, B. C. Basu has contributed 

i. Journ. Ind., 1906, i., pt. i., 62-7) a most interesting account of the 
hills orange and its cultivation, for which space can only be found 

r the merest abstract. ‘The area where produced, he observes, is com- 
— one hundred square miles. The plantations commence on 

s and rise to an elevation of 1,500 feet. The gardens extend 
Se some distance into the interior along the deep valleys which cut 
‘the southern face of the Khasia hills. From that narrow tract of 

yuntry is drawn the bulk of the oranges consumed in Bengal and Assam. 
» great earthquake of June 1897 destroyed, however, a large number 
the orange gardens, many of the most productive of which lay on the 

<s of the hill streams and owed their fertility to the silt left by the 
and floods. The orange is said to do best on limestone soil. The 

a people recognise only one variety, though they admit a wide range 
lity exists—dependent mainly on soil and the aspect of the garden. 

 ipecal merits of individual plants are not perpetuated owing to the 
st invariable habit of raising stock from seed. The fruits with thick 

d are preferred even though the pulp is less juicy, because they stand 
ndlin 4 better. So also late ripening is advantageous in point of price. 
Basu’s account, it may be observed, differs here and there very 
tly" from that given by Brownlow. Seedlings, he says, are trans- 

d when two or three years old, and during May and June. ' A hole 
aade and the young plants deposited at distances approximately of 
eet “pate Manure is never used. By the end of the rains a number 

s have usually formed, and in time one of these is preserved, and 
e rest, as also the parent stem, removed. The plants begin to bear in 
_ ten years and the duration is uncertain owing to the ravages of 
e dorer insect, which destroys large numbers of plants annually. The 

ora ébeaton commences in November and closes in March. The export 
‘it the hands of Bengali traders, who mostly live in Sylhet, hence the 
= s being often spoken of under that name. The usual wholesale 
is from Rs. 10 to 20 per “ hundred,” equivalent to about 2,300 fruits. 
supply intended for Bengal is taken down to Chhatak. If carefully 
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arranged on a trellis, no two fruits being allowed to touch each other, and 
then suspended from the roof of the house, the fruit may be preserved 
for months. al 

This orange is conveyed by boat to Calcutta, where it is sometim 
spoken of as kamld-nebu, from which circumstance Prain thinks it may 
be inferred the orange was derived from the kingdom of Comilla to the 
east of Calcutta, and not from Upper India. There is but one comp a 
in Bengal against the present supply, namely that it comes in the cold 
in place of in the hot season. This has led to numerous efforts, with 
indifferent results, to obtain a second supply of equal merit from othe 
localities. In Kullu, for example, the fruiting season is much later, ¢ 
an effort has accordingly been put forth to send supplies to Simi i 
April and May. de 

_.. Nagpur.—Mr. J. H. Stephen, Superintendent of the Government 
Botanic Gardens, Nagpur, published in 1899 an instructive accoun 
of the production of oranges in the Central Provinces. Mr. A. Ross, it 
a letter published in Firminger (J.c. 277), furnishes other particulars _ 
of interest. Stephen inspected several large orange plantations an 
found that where carefully cultivated and liberally irrigated the tr ee: 
were healthy and fruited freely; where neglected, the yield was oi 07 
that the gardens were not remunerative. In every instance the plant 
grown was the Nagpur swntra budded. on the sweet lime. This is a 
to produce a thinner skin and a sweeter and more luscious fruit than va hen 
budded on the citron or jambiri. The Sylhet system of raising from s 
seemed nowhere to be followed, because it is believed that such ‘plan 
take from fifteen to twenty years to come into bearing. The lime is sown 
in January to March, and when a year old the budding of the orange i 
made on the seedlings. They mature in the sixth or seventh Yoanid and 
in about nine to twelve years are in full bearing; after that date 
decline. In Nagpur the orange yields (or can yield) two crops a 
The plants flower in February to March, and the fruit is ripe . an 
November to December or January. The second flowering is in Ju 
to July, and the fruit ripens in March to April. The oranges of the 
second crop are the sweetest, and, coming as they do at the beg 1g 
of the hot season, are much ‘valued, These are plucked green, andi hus 
are rarely allowed. to change into the characteristic yellow colour of th 
other crop. On this account some writers have regarded them as b beir 
bergamot oranges. ‘al 

About: the middle of May the roots are exposed and the plants 
manured (according to Ross, the roots are exposed and the manure give 
in October), Pruning is unknown in the Nagpur groves, and, exce pt 
be watered freely in the hot season, the plants receive little or no further | 
attention. R. 8. Joshi, Rai Bahadur, has just published an account of 
the orange cultivation of these provinces (Agri. Journ. Ind., 1907, i a 
pt. i., 64-9) which will be found to richly repay perusal... In the details 
of cultivation he makes, to all intents and purposes, the same fact sa 
already exhibited. He urges the necessity for high cultivation, espe ecia 
on soils with a liberal supply of lime, and reaffirms. belief in’ buddin 
“The stock generally used,” he says, “is the sweet lime (mitha nimbu). 
but the common citron (zamburt) is also very often utilised. Bud 8 of 
the orange grafted on the latter stock produce trees which yield fruit 
with a very loose skin, whilst those on: the former stock have a more close 
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g jacket, showing that the stock has a distinct influence on the 
; @ loose-jacket oranges are preferred for local consumption but 

r not 80 good for eyes as they do not stand carriage well. Trees 
een citron stock come into bearing more quickly and have a 
hat longer life, but the fruit from the sweet a is sweeter and 

E giirmer skin.” 
i yeaking of the diseases of the orange, Joshi says that in Nagpur 
he most serious is caused by a fungus which results first in the withering 

) of the branches, the rot gradually extending down till the whole 
) ict troyed. The produce of the Nagpur gardens goes mainly to 

s bay, but recently Calcutta has drawn on the Central Provinces. If 
» crop could be made a special feature, it seems probable the Nagpur 
: | pply would be much appreciated by Bengal. 

“ae thi.—The oranges of this locality are inferior to those of Sylhet and 
agpur. ‘The rind is thick and the juice relatively poor, both in flavour 
id quantity. The supply of the so-called Delhi orange, which, in ad- 
ion to meeting the local markets of the United Provinces and the Panjab 
to some extent drawn upon by Bombay, comes from the neighbourhood 
' Delhi itself and from Gargaon, Saharanpur and Alwar, etc. Nepal, 
atrhwal and Kumaon produce small but sweetly flavoured. santara 

Dr. Bonavia tells us that the sweetest orange he ever tasted 
Sigiown in Nepal. 

- Poona.—Woodrow wrote a useful report of the orange cultivation 
‘ or India which was published by the Director of Land Records 
1890, and subsequently epitomised and amplified by Cooke. In 

tion to the santara orange, the /ddu of the Deccan is largely produced. 
s has often a malformation in the form of a supplementary series of 

ip near the apex. The Mozambique orange and also the Mandarin, 
% hat is so called (/dl lédu), are frequently met with. Indian Mandarins 

good to look at but inferior in flavour, and, as already observed, the 
4 is probably only a hybrid Mandarin. 

The Coorg, Mysore and Nilgiri oranges are much spoken of, and 
a itute the chief supply of the city of Madras. The Coorg is the 

a most in demand. It seems a cross between the ordinary santara 
dd the Maltese. Mr. Gustav Haller (Agri. Journ. Ind., 1906, i., pt. ii., 
.°) ) has very recently written a useful account of the “ Orange Cul- 
* m in Coorg.” The method of cultivation he speaks of as very 

ple. Seeds are sown in nurseries, where the plants remain till they are 
» or two feet high, and are then transplanted 18 to 20 feet apart. The 
iy subnequet attention given is to protect the plants from damage by 

e and to keep the fields clean. Atsix to seven years the first crop is 
ced ; and if success is to be attained the plants must now be manured, 

little is usually done in this respect. The flowering seasons are 
Robe: to December, and again April to June. © The fruits of the former 
re of little consequence, as they do not ripen properly and constitute 
Emsrealted monsoon crop, for which there is little demand. The other 
op is of great value, is harvested from January to March, and is known 

e hot-season crop. The average duration of the plants would appear 
e about thirty years. Lastly, Haller discusses the diseases and 

s of the orange, and mentions a Loranthus parasite and the borer 
_as being the most prevalent. 

) Trade ia Oranges. —It is quite impossible to furnish any particulars 
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as fo the extent of the traffic in these fruits. They do not appear s 
rately in either of the records of internal traffic or external trate 
the Assam Administration Report for 1901-2 it is stated the. expan 
from that province came to 74,000 maunds, valued at Rs. 2,80,000. - But t 
we have no information as to the area and yield for the whole of I 
and therefore the total production cannot be even cnijoctanelle e 
suggestion has been made above that India might with advantage follo _ 
the lead given by the West Indies, and look to Europe and even Amerie: 
as hopeful markets for the profitable disposal of surplus fruits. Be dis re 
this can be seriously contemplated production must be put on a re 
certain basis than at present, and this is not likely to be accomplished 1 
European planters of India are induced to become orange growers. Som 
few years ago (1894-5) a few parcels of Nagpur oranges were sent to Le 
Messrs. W. Hutchinson & Co. reported on these. The brokers pronow 
the fruit the best they had ever seen, and valued the oranges at ¢ 
apiece. They arrived when the supply of oranges from other countrie; 
had come to an end, and were thus much appreciated. The supply 
however, discontinued, and never seems to have been again rene 
To organise and maintain a foreign market an unfailing supply ofiutd 1. ” 
quality must be assured. This would mean increased production with t 
definite idea of export. The demands of the local markets seem to absor ork 
the present supplies, and the profits of production are sufficiently hig e 
might be conjectured, to have tempted increased cultivation. set a : 

we” 
C. decumana, Linn.; Fl. Br. Ind., i., 516; Daaaben Fl. And J 

1824, iii., 73-4, pl. 17, 18; Bentham, Rev. of Targioni-Tozzetti, in Journ 
Hort. Soc., 1855, ix., 172. The Shaddock, Pomelo, Pumelnose , (pampe 
mousse, Fr.) ; the maha-nibu, batdvi-nebu, sadaphal, chakotra ox chukotura, 
bator-nebu, bijoro, papanas, bombalinas, pimplemis, etc. It Be 1 
Sanskrit name. It was known to the early Dutch traders as Pompelm 
( = pumpkin-citron), hence some of the modern names. — It re; 
India and Ceylon in the 17th century... 

The pomelo is presumed to be a native of the Malay quer lag 
Introduced into India and Ceylon from Java, hence the name ba 

nebu; carried to the West Indies by a Capt. Shaddock. Rumphins, fo 
lowed by Roxburgh, was the first botanical author who described. Sle t 

although the suggestion may be offered that the Pomum Adami Commi 
(or Black Lemon) of Ferrari and also of Commelin bears a strong Fel: } 
blance to the pomelo. It is certain that neither Baber (1519) nor Akb 
(1590) allude to it. Buchanan-Hamilton studied (1807-11) the distric ots ¢ 
‘‘ Dinajpur, Rangpur, Paraniya, Bhagelpur, and Bihar, and the ci 
Patna, Shahabad and Gorakhpur. Upon each of these he submit 
the Government a voluminous report,” but only one, viz. Dinajp 
ever published, as written by the author, and that not until 1833, 
there says that this plant was known as batabi, but that it could scarce 
yet be said to have made its way from the gardens of the Europea 
(Stat. Acc. Dinaj., 196). In 1897, 1 personally explored a considerak 2 
portion of the districts of Dinajpur, Rangpur and Bogra, and mi 
safely affirm that no village exists now without its pomelo trees. In- 
India and Burma at the present day, it is, in fact, one of the most common — 
of fruits, but more especially so in Bengal and South India thang 
United Provinces; the Central Provinces or the Panjab. The best q 
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THE GRAPE FRUIT 

thin-skinned Bombay pomelo, hence the South Indian name of 

Tt is a favourite with the Natives of India, the pulp being either white 
id, according to the variety grown. The best fruit is to be had about 

iristmas time, but certain qualities may be got very nearly throughout 
year. In Bengal the season is August to December. The name 

melo or Pompoleous” (in Cape Colony, Pomelnose) is usualhy 
to the large-sized fruit, ““Shaddock” to intermediate sizes, and 

rbidden Fruit” to small forms, The cells of the pulp are very large 
naturally separate from each other—a peculiarity that has led some 
ple to speak of it as the “Grape Fruit” or “Grape Orange.” The 
arated pulp is largely eaten in India as salad. The Bombay pomelo 
the one that should be most cultivated and exported. It may be 
sed from seed sown in February, or by budding in February to March 
the common lime, or by layers made in pots supported high among 
branches. Seedlings take longer time to come into bearing than 
rerings or buddings, and are less certain. 
The exports from the Bahamas, Cuba, Jamaica and Florida to the 
nited States have recently assumed considerable importance. The 
i ic from the Bahamas alone was in 1902, 728,000 fruits. This shows 
hat ight be done were India to commence to export Bombay pomelos 

» the United Kingdom. 

©. medica, Linn.; Fl. Br. Ind., i., 514, There are many very 
stinct forms of this species met with under cultivation in India. Of 
ese, the following abstract of the voluminous information available 
iy help the reader to discover the special details desired :— 

af) . Var. medica proper.—The Citron, Adam’s Apple, ete. Bears many names 
a the vernaculars of India, such as bijaura or bajauri and bijori (suggestive of 
16 province of that name in Kafaristan which Baber tells us was famous for 
i citrons even in 1519), limbu, nimbu (or bara nimbi) turanj (its Persian name), 
nasa nebu, beg-pura, balank, mavalung, etc. Its Sanskrit names are mdtulunga, 

halapura and vijapura. Is said to have been found wild in Chittagong 
m opinion not alluded to in Prain’s Bengal Plants); by others it has been re- 
ted as wild in the Khasia and Garo hills and also in Kumaon. 

_ The Citron is cultivated sparingly in the warm moist regions of India, 
e form being so large as to resemble a pomelo (is possibly the Poncire 

tron of Europe.) Another is the fingered citron, a curious fruit that 
mnavia recognises in some of the decorative designs of Assyria. It 

eems to be intimately associated with most of the weird fables that gravi- 
ate around the Citrus. The citron is best propagated by seeds or layers. 

_Firminger alludes to the fruits being in Assam ripened within earthen 
ws before being removed from the tree. A similar practice may 
ave originated the stories of citrons in the form of human faces, 
ving to the fruits having been grown within moulds of the desired 
ee 

gl Var. Limonum or Lemon.—The word lemon comes from the Arabic limzn, 
id through the Persian became the Hindi limu, limbu or nimbu. It is speci- 
ally known to the Indian people as the pahari (hill) nimbu, karna (or korna) 
Pt u kimi, meta-limbu, thora lent, and as the kalambak of Arabic and kalinbak 

- The wild form of the lemon has not been recorded as met with in 
inc he plant mentioned by Royle, Madden and others was more 
robably the lime than the lemon. Lemons are, however, fairly ex- 
msively cultivated here and there all over India. Still, the true lemon 
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‘is hardly one of the regularly grown fruits, in the gardens of the peopl 

THE SOUR AND SWEET LIMES 

generally, but rather of the well-to-do and the curious. oe 
3. Var. acida; Kew Bull., 1894, 113-6, 177-82 and pl.; the Sour Livee' 

India.—This is the lemon of most ‘popular writers, and is undoubtedly a. an tive 
of India. It is the true nibu or nebu, nimbu, libu, etc., and is the jamb 
Baber, the jambira, limpdka, nimbuka, vijapura and vijaka (according to- 
of the Sanskrit authors (Susruta (ed. Hessler), 1844, i., 86). This is ‘the 
usually met with in a wild state in the warm valleys of the Himalaya. 1 
are numerous cultivated forms of it, the two chief being a round lime (pati-n 
and a long lime (kdghzt anes)) -nimbu or thin-skinned nebu). The thin-s 
limes of Jaunpur and Azamghar are celebrated. Then there are in ada 
the pati or small round lime, the goré or oval fruit, the Chini-gora, which much 
resembles an orange, the kamurdli, a very large lime, the khatta of Upper India, 
the Bajoura limes—asort of citron-lemon, the gungoli and Bihari and mai 
others. Ny 

The Sour Lime is easily reproduced by layers or seeds, the finer siti es 
being budded on the commoner and hardier wild stocks, ‘The i 
lime is, in fact, the chief budding stock for all species of orange, le 
or citron. The j juice of this fruit is universally used for flavouring § 
curries, fish, etc., since it imparts a pleasant acid taste and agree 
flavour. It is also largely used in domestic medicine. The small 
limes are extensively employed for sherbets and in the manufacture of 
juice, and the large ones made into various preserves. Baber refers 
several forms of lime, so that we have abundant evidence that they hi h av 
been known and valued in India for many centuries. ‘ 

In the West Indies the hme is specially grown in, Monts 
Dominica, Jamaica and Trinidad on account of the juice—the lime-juic 
of commerce. The reader will find a highly instructive paper, on . : 
West Indian Lime Industry, written by A. J. Brooks (Journ, Roy 
Hort. Soc., 1907, xxxii., 172-88). It will be found. to deal with th 
following among other subjects of interest :—History, Cultivation, Pe ta, 
Fruiting, Essential Oil, Raw Juice, Concentrated Juice, Citrate of Lim 
Green Limes, Improvement of the Lime, etc. Brooks informs Us th 
“the juice is exported in its natural or ‘raw’ state, or as ‘col 
centrated’ juice, the latter being one of the chief sources ofiq 1 
acid.” There would seem no good reason why India might no pa = 
cipate in this trade. ; 

4. Var. Limetta or Sweet Lime of India—the santara nibu, mitha- 
amritphal, elemitchum, thanbaya, etc., and the madhukarkatika of Sanskrii 

Wight regarded the sweet lime as indigenous to the Nilgiri 
It was known to Baber, who apparently did not much appreciate sy 
limes or sweet oranges. In the Turki copy of his Memoirs there i 
footnote written by his son Humaiun to the effect that Baber’s di ik 
to the amratphal was “a consequence of his having been long and muel 
addicted to the use of strong drinks, whence he naturally did nota 
sweet things.” It has, however, very little flavour except that of s 
ness, but being in season in August to October, when oranges are nee 
curable, it is much appreciated by many persons as a cooling and refreshi ng 
fruit. But it seems highly likely that the sweet lime has by many write . 
been frequently confused with the bergamot or green orange. It is ¢ 
fresh, or alter being preserved or cooked. 

The sweet lime is very largely employed by the Delhi orange- prow : 
as a stock on which to bud the santara orange, and this circumstance m 
to some extent account for the peculiar flavour of the best Delhi oranges. 

Conclusion.—It has not been found possible to afford space for more 
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LIME-JUICE: OIL OF LEMON 

han the merest outline of this subject. Details of cultivation, of the 
ses to which the various species are liable, as well as of their re- 

sctive industrial and medicinal uses, have had to be all but omitted (see 
p. 1110). Consult the Pharmacographia Indica for therapeutic 

3, and for particulars regarding the perfumes, Gildemeister and Hoff- 
in’s Volatile Oils (1900, 460-85) ; as also the admirable paper by Burgess 
Child in the Journal Society Chemical Industry (December 1901). 
The cultivation of oranges, lemons, pomelos and limes of India, if 
fanised on a more extended and systematic fashion than at present, 
aX necessity involve full advantage being taken of each and every 

ble outlet, such as the preservation of the fruit (candied), the pro- 
n of lime-juice, and the manufacture of perfumes and oils (citral, 

mot, neroli, etc., etc.). The “oil of lemon” is one of the chief 
istries of Sicily. The summer crop is exported as fresh fruit, the 
umn or winter crop is manufactured locally into the juice and oil for 

h that island is famed. But it is regarded as very injurious to allow 
ree @ to fruit twice a year, and hence the December crop is, as a rule, 
ferred. The lemon begins to yield when five years old. When fifteen 

an oat it gives 1,000 fruits, and when full grown may afford from 
Le 0 to rf n the production of oil and j juice, the fruit is cut into pieces, 
2 pl ulp Mocped out from these, the peel soaked in water for an hour 
two, and then pressed by hand over a sponge in order to separate the 
bt candied peel is to be prepared, only half the oil is so expressed, 

2 as much as can be squeezed out is taken, and the waste peel 
en 1 to cattle. The pulp’ is pressed for juice and the residue used as 

ittle food. Such is in brief the process usually adopted in the preparation 
lemon oil and lemon juice in Sicily. 
Tf an Indian industry were therefore organised, a large share in the 

ts of cultivation would have to be derived from these and other 
tees. Much care would have to be expended in selecting the best 
oud i in ascertaining if the lime, in place of the lemon, would meet 
he necessities of trade. The lime would in all probability be better 
sd to the climate of most districts of India, but there exists a wide 
2 of forms from which to select. To organise an export traffic in fresh 
, it would be indispensable to have special shipping arrangements, 
e the fruit would be greatly injured if consigned to the hold along 
Diiixed cargoes. Quick transit, careful packing, and good storage are 
ential to success. (Cf. Kew Bull., 1892, 108 ; 1894, 114; 1895, 266-71.] 

CLAYS, BRICKS, POTTERY, ETC.—Ceramic Art and 
>s.—Montgomery Martin, Hist. EB. Ind. (compiled from Buch.- 

1. Repts.), 1838, i., 347-9, 535-6; ii., 165, 167-72, 256-7, 948-55, 
Baie: : iii., 208, 681; Mallett, Ree. Geol. ‘Sure. Ind., 1889, XXii., 
D-48 ; Holland, Rec. Geol. Surv. Ind., 1905, xxxii., pt: i, 104. 
ota chikita, mati, sangi- 4-dalam, kdli-munnu, tannad, krishna 

Sh “7 “f Holland, Director of the Geological Survey of India, in his 
iew of Mineral Production (l.c. 104), observes that “‘no statistics 
oaching any degree of completeness are obtainable to show the extent 
Panioabecdy great industrial value of the clays in India. They 

shy de the common clays used all over the country for the manufacture 
bricks, tiles, and the cheaper forms of pottery; finer varieties, used 
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for glazed pottery, which in places has obtained a reputation for artistic 
merit ; fire-clays, raised in considerable quantities on some of the Gond. 
wana coal-fields; and fuller’ s-earth, which is mined in the Centra 
Provinces and in Rajputana.” In these brief sentences Holland. nu 
furnished the chief kinds of clays met with in India. In the remarks 
that follow, these will be severally dealt with, except that, as a matte 
of convenience, the clays used for all kinds of pottery (unglazed, painted 
and glazed) will be taken up last instead of second :— 

zehs. 
k and Tile Clays.-—Until the middle of the last centu 

it was thought necessary to import bricks from England, and theta 
judice served to destroy the hopes of Mr. George Macdonald, who in | 
became virtually the pioneer of European brick-making and potter 
India. He failed disastrously to interest the Government engineers and t 
building trade in the products of his factory at Ranigan] (Raneegun $i 
In 1881 Mr. J. H. Glass directed attention to the Jabbalpur supplies, a 
as a consequence the Geological Department deputed Mallet to inguir 
into the clays of the Central Provinces, the result being that the clair 
of Umaria were urged very strongly. It was pointed out that Gondwens 
clays were abundant, coal and fire-clay on the spot, felspar ob ainal 
within four miles, while chalcedony might be collected in the Mahan: 
near Chandia. Messrs. Burn & Co. had meantime founded their pott 
on the very spot where Macdonald failed. It is said they now tro 0 
about 30,000 bricks a day, including glazed bricks for bathrooms, aa 
blue- -chequered damp-proof bricks for stores amd godowns. And Re 
the time of Mallet’s report they extended their operations by of ening 
out their Jabbalpur works. 

But bricks were used in India long before the arrival of the Ex 
and some very old edifices, fortifications, etc., seem to have been ¢ 
structed with large thin bricks not unlike those employed in an cient 
Europe. Such bricks were recently found, for example, by Dr. Stel 1 
in the ruins of the stwpas, etc., of ancient Khotan, of a date of the Teh 
8th century. Abul Fazl, the chronicler of the Emperor Akbar’ a reig 
mentions three kinds of bricks, “ burnt, half-burnt, unburnt,” Dr. 
serves that the Emperor had fixed. the price for these. The frst, kind 7 
he adds, were usually made very heavy. [Cf. Ain-i-Akbari, 1590 ( 
mann, transl.), 1873, 223.] These three grades are met with to the p 
day all over India, and in fact most houses, garden walls, etc., of ° 
peasants of India are mainly constructed (when bricks are ‘used at all) 
of sun-dried bricks. . But. if. Indian. fired.bricks haye not,hitherto born 
a very high reputation for strength and durability, it has been t hel 

: 
i, 

_ that the cause of inferiority should more often be sought in the. er aC 
of manufacture than in the material used... A writer in Indian Engine 
(August 4, 1900) pointed out that in making bricks by hand it was } very 
difficult to get the edges sharp and well defined, the only way to obte 
this being to use none but well-made moulds and to reject at onc 
mould found to be in the slightest degree cracked or damaged. ch: t 
difficulty is to a large extent overcome by the use of machinery, thot 
an even greater disadvantage at once arises, namely. that machine-m 
bricks have to be transported from the brick-field to the building si 
thus materially adding to their cost. In India it is usual to mam 
hand-made bricks near the place where they are to be used, and it is h 
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BRICK AND TILE WORKS 

ikely, therefore, that the clay employed is not always the best 
lat could be desired or discovered, were a search made a little 
ther afield. Finally, of course, the Indian climate is a very serious 

nisl ration. 

Ww. h to Native-made bricks, interesting hpenticuions have been pub- 
ed by Hoey (Monog. Trade and Manuf. N. Ind,, 1880, 162), He there 
rves that “ good bricks of the size used in Government buildings are sold by 

| puzawewala at Rs. 7 per 1,000,” whilst the “imperfectly burnt are called 
ra, and sell at Rs.4 per 1,000.” Lucknow, of which Hoey was specially 

‘is naturally a great brick-burning centre, owing to the lack of stone 
reabouts, Ornamental bricks, moulded on the face with figures and patterns, 
formerly made in many parts of Bengal. Good examples are to be seen 

ome of the temples in Chandernagore and Hughli, but more especially at 
Santanagar temple near Dinajpur. In North India, more especially in 

arved bricks may be seen in the buildings of the well-to-do. 
It would seem likely, however, that the most important brick-making centre 
India is the immediate neighbourhood of Caleutta. Tanks are dug that 
i, as desired, be flooded from the river. A deposit of fine clay is laid down 

d suc sive floodings are made till a workable bed of clay has been secured. 
atistics are unfortunately not available as to the extent of production, but 
it the traffic is large can be judged by the fact that practically all the better- 
8 hov ses of Calcutta are constructed entirely of brick. It is said that the 

gest brick factory in India is that of Akra, near Calcutta, which turns out 
) to 30 million bricks annually. The Calcutta bricks are, for the most part, 

i by furnaces, not kilns. [Cf. Min. Rev., 1898, 59.] 

Tiles.—The firms concerned in the manufacture of bricks are also, in 
lany Cases, producers as well of tiles, pipes, etc. To a very large extent 
lachine-made tiles, being lighter, better and more durable, are displacing 
ie old heavy clay tiles made by village potters. 
‘Brick and Tile Works.—It is sometimes affirmed, however, that the 

st tiles employed in India are still imported from Europe, the price 
éing Rs. 15 per 100 (Capital, Oct. 15, 1903). In the S. Kanara district 

re were in 1894, 1,097 brick and tile burners and sellers ; also eleven 
ck and tile factories in the town of Mangalore, eight being managed by 
atives. Mr. Sturrock estimated the annual outturn of bricks at these 
etories to be 300,000, most of which are exported by sea to Bombay and 
ther west-coast ports. The manufacturers sell the bricks at Rs. 35 per 
000. (Cf. Man. S. Kanara, 1895, 143-5.] According to official statistics, 

@ brick and tile works or factories throughout India employed in 1902, 
299 persons ; in 1903, 6,435 ; and in 1904 double the number, viz. 13,781. 
hese figures are admittedly open to question since they can hardly include 
ie Native brick-makers, but represent rather the personnel of the Brick, 
le and Pottery Works run on European methods, such as those at 
niganj, Jabbalpur, Aligarh, Bareilly, Mangalore, Feroke, etc. It may 
Mentioned that at the Raniganj potteries alone over 1,400 persons 

te employed, of whom about one-quarter are women engaged in 
rterage. The three tile works of the Basel Mission near Mangalore 

mployed 540 hands in 1903, and the three works at Feroke, Malabar, 
. i > nd wees 

. 

here is little information of a recent nature on these materials. Rauwolf, 
ho travelled in the East (in the middle of the 16th century), mentioned 
ja poli that an ash-coloured earth called nalun was employed for washing 
e head, and that another earth called jusabar was eaten by women. 
lat sentence might be almost given as true of India to-day. A pale 
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yellow mud is eaten medicinally, and sold under the name Multani m 
An earth known as sang-t-basri is said to be imported from Persia a mE 7 
used in tonic preparations, owing to the iron which it contains. Saucei 
shaped chips of partially baked clay are sold in the Calcutta bazé 
eating. Montgomery Martin (Hist. E. Ind., 1838, ii., 167) refers to a 
stance called khart eaten by women in Bengal. Hooper (Rept. 
Ind. Mus., 1905-6, 37-8) gives particulars of 33 samples examined. . Sili 
was the largest constituent, eight samples having 80, twelve 70, and 1x 
60 per cent. The analysis showed that these clays had no food valu 
(Cf. Hooper and Mann, Memoirs As. Soc. Beng., i., No. 12, 249-70. 
is probable that all these clays are nearly allied PP fuller’ s-earth, whic 
in India is employed as an external application to purify the hair a 
skin, in washing the cloths used in the manufacture of lac, indigo, ete., 
as also for weighting fabrics. It is interesting to add that the Ins a 
of Manu records the punishment to be meted out to manufacturers rh 
add too great a weight to the textiles they produce. The followi 
said to be the best-known Indian sources of fuller’ s-earth—Oolgong. i 
the Bhagalpur Division of Bengal; the Central Provinces ; the distri¢ 
near Kolath in Bikanir, Dera Ghazi Khan and Multan in the Pz i 
Holland says fuller’s-earth is mined in the Central Provinces and 
Rajputana. JP ast cl 

Fire-clays.—These clays are capable of resisting a very high 
temperature without fusing or fissuring. They should be as. nearly a 
possible free from lime, iron or alkaline earths, which promote the fu io1 
of silica as in glass- making. In Europe the best clays for this purpos 
are found below coal-seams, and in spite of the different age of the Indi 
coal-fields, the underlying clays are found to be available for the producti 01 
of a fairly good fire-brick material. Fire-bricks are manufactured in cor 
siderable quantities by Messrs. Burn & Co. at Raniganj, the clay bein 
obtained locally. Promising fire-clays are also found at Jabbalpur, at Jow. 
in Assam, and at the Chanda, Umaria and Gondwana coal-fields. - it ; is 
probable that with proper manipulation some of the pottery clays, n 
hitherto used for the purpose, would afford perfectly refractory ma Bi, als 

Pipe-clay (namam, kharra, etc.), so called in English + 
its being used for tobacco-pipes. It much resembles China-clay, 
possesses more silica. Ball makes no mention of the existence 
clay in India, but Moore (Man. Trichinopoly, 1878, 67) states th 
fine bed of it occurs between Terani and Karai. Pipe- clay has also ber 
mentioned as a product of the Madras forests. [C/. Madras Man. Admi 
1885, i., 313.] An anonymous correspondent of The Madras T pote a 
(April 20, 1905) stated that the clay used in the ornamental pott tel ery ¢ 
Karigeri in North Arcot was a form of pipe-clay. % 

Pas (a 

Pottery-clays.—The pottery-clays of India might be popul: ‘l 
assorted according to three degrees of purity, viz. :—(a) kaolin, Chi 
or porcelain elay ; (6) ordinary white or glazed pottery clays; an aad (c) x 
or tile and flowerpot clays. The third has perhaps been ae ly 
indicated above in connection with brick and tile clays, smce most av 
good brick clays may be used for unglazed pottery. Kaolin, t 
being employed for porcelain, is utilised in the paper and soap nat e 
It is sold in the form of large lumps of a white or yellowish-whité 
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0 It fills up the pores of the paper and gives a smoother and 
ior aaeorbent surface. [C/. Cross and Bevan, Paper-making, 1900, Paper-making. 
Pe ‘is formed by the gran disintegration of felspar under 

ihe 1 of air and water, a nsists essentially of a silicate of alu- 
num. Its quality depends rte its whiteness and freedom from the 

ar <d ‘micaceous particles. er there is probably nowhere in 
ja an occurrence Brith the finest porcelain-clay, such as that of the south- 
-_ n counties of England, yet there are several districts where fine 

exist and are utilised for pottery. In fact the chief districts 
feo olays occur are naturally more or less identical with the localities 
a Indian Art potteries are produced. The following brief state- 

it may be useful :— 
nic Ware. —There are three classes of pottery :—(a) Aboriginal Ceramic 

, (b) Hindu work, and (¢) Muhammadan work. Ceremonial usage Ware. 
on ngs the Hindus requires that pottery, whether polluted or not, shall 

rown away on certain specified occasions, so that there has arisen a 
trade in a cheap material where artistic developments would be 

rfluous. So far as the production of this everyday domestic pottery Potter's 
mncerned, the potter will probably always hold an important position ?°*i- 

vill life. But even he is beginning to feel the stress of competition. 
ing is unnecessary unless the ware be meant to hold water, and since 

tistic ware has mainly been produced in the wa sf of grain or pickle jars, 
s ed or lacquered pottery is equally serviceable and infinitely cheaper Paintea 
in glazed ware. Indeed, with the exception of the few examples dis- ?°- 
vered in association with the Dravidians of South India and the fragments 
‘ d pottery found in the Charsada excavations near Peshawar, there 
a 9 reason to suppose that glazed earthenware vessels were at all used Giazea 

a prior to the Muhammadan conquests. The former of the two *°“*y: 
cep tions possibly is suggestive of the origin of the apparently spon- 
n ous art of glazing found at Vellore in North Arcot. Beyond the 
nti ier of India, moreover, it has been recently shown by Stein (Ancient 

hotan) that an advanced knowledge existed from perhaps the second 
ntw y of our era. It is just possible, therefore, that the discoveries 
th in the south and north of India of old glazed pottery (and even of glass) 
licate Buddhist rather than Hindu ie: But that the glazed pottery Mubammadan 
: ndia, as generally accepted by European connoisseurs, began with the 
ahammadan traffic in coloured tiles for mosques and tombs there can 
Le 10 doubt. To this day the village potter (kumhdr) is nearly always ‘he umhér 
H aie and he makes unglazed pottery, whilst the ceramic artist (kuzagdr, Ficayér. 

dr) is ordinarily a Muhammadan (except in such rare and notable 
sas that of the Hindu kuzagdrs of Delhi). Moreover the kuzagdr 

ter n purchases from the village potter sun-dried vessels which he after- 
ornaments and fires. It is a matter of everyday knowledge that 

SS glased vessels of recent times, so eagerly purchased by visitors to 
lia, are but special adaptations gladly pursued by the Indian craftsmen 
of the decadence of the demand for tiles. In any case all present-day 

d pottery in India (except perhaps the Vellore work) is Indo-Saracenic Indo. 
| n des ig n, is made by Muhammadans, and sold exclusively to Muhammadans 

‘Christians. Mr. Hughes Buller and Mr. Gupte recently discovered a 
ee tude contrivance for making pottery in Baluchistan, which seemed 

® been used for making glazed-ware, since fragments of such pottery 
i found near by. Mr. Buller is of opinion that the fragments in ques- 
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tion are Persian in technique, a view supported by the circumstance tha 
there are no records of an indigenous Indian glazing art in Baluchistan 
The modern demand for cheap Indian work is rapidly causing a deteriora 
tion from the original tile models of former times. Fortunately t¢ 
shapes of the unglazed and painted wares, platters, cooking-pots, wat 
jars, etc., are as yet uncontaminated by foreign demands and hen 
remain graceful and well worthy of study, alike by the antiquary a 
the artist. Lae 

{Cf. Birdwood, Indust. Arts Ind., 1884, 387-418 ; Mukharji, Art Manuf. Ind., 
1888, 283-93 ; Journ. Ind. Art, 1885, Nos. 9 and 10 ; 1886, Nos. 12, 14, 16; 188 
Nos. 17, 19, 20; 1888, Nos. 23, 24; 1889, No. 28 ; 1890, No. 29 ; 1891, No. 3; 
1892, Nos. 41, 42; 1894, No. 52; 1895, Nos. 55, 57, 58; 1897, No. 45; Mon 
graphs, Pottery and Glassware :—T. N. Mukharji, Bengal, 1895; Maconochi 
Bombay, 1895; Dobbs, United Prov., 1895; Taw Sein-Ko, Burma, 1894-5 
Watt, Ind. Art at Delhi, 1903, 80-98, pl. 20 (a).] a 

Trade.—The value of the EARTHENWARE and PORCELAIN (ex adit 
earthenware piping) imported in 1899-1900 was Rs. 19,90,369, but 
rose in the succeeding years, until in 1903-4 it reached Rs. 28,00,038, ar 
in 1906-7 Rs. 38,99,824. The United Kingdom usually supplies 50. 
cent., whilst Belgium, Germany and the Straits Settlements cont ribu 
between them about 40 per cent. The chief receiving provinces in 1906- 
were Bengal, Bombay and Burma, which took respectively quar it 
valued at Rs. 14,22,977, Rs. 12,27,104, and Rs. 8,93,767. A small - Dk 
portion (Rs. 2,58,929 in 1906-7) was re-exported and sent to Persia, Arab 
the United Kingdom, 'Turkey-in-Asia, East Africa, ete. HARTHENWA) 
PIPING (which is mentioned separately in official statistics) is importe 
from the United Kingdom, and in 1906-7 amounted to 31,347 ew 
(Rs. 2,16,808), most of it being received by Bombay. Bricks AnD TL! 
are taken by India, principally from the United Kingdom and into Bombay, 
Both in quantity and value the imports increased by more than 10 p 
cent. during the five years ending 1903-4. In the first year of that 
they were in number 3,641,594, valued at Rs. 2,14,255, and in 1 
they were 7,135,872, valued at Rs. 5,16,610. Since then they have’ 
tinued to increase to 14,922,191 (Rs. 10,64,560) in 1906-7. India 
imports a small quantity of CLAY. The amount in 1906-7 was 56,889 
valued at Rs. 96,557, and the country chiefly concerned may be 
be the United Kingdom, the supply being consigned to Bombay, 
and Burma. a 

The total value of Indian EARTHENWARE (except piping) exp 
in 1906-7 was only Rs. 44,709, consisting of certain small consis 
from Madras, Bombay and Bengal to Ceylon and the United K 
EARTHENWARE PIPING, not included in the above, is exported ¢ 
from Bengal to the Straits Settlements. The amount in 1906-7 ¥ 
7,690 cwt. (Rs. 34,368). The exports of Indian bricks and tiles” 
principally from Madras to Ceylon. In 1899-1900 they were valued 
Rs. 68,797, and in 1906-7, Rs. 1,03,314. =. 

5) 

% 
~ 

4] 

COAL.—Ball, Man. Econ. Geol. Ind., 1881, 59-119, 592-604; Mer 
and Ree. Geol. Surv. Ind. for past 20 years; Watt, Rev. Min. Prod, Ind. — 
1894 to 1897.; Dunstan, Coal Res. Ind., in Journ. Soc. Arts, Feb, 1902; 
Imp. Inst. Tech. Repts., 1903, 319-77; also Rec. Geol. Surv. Ind., 1906, | 
xxxill., 241; Holland, Rev. Min. Prod. Ind., 1898-1903, in Rec. Geol. Surv. 
Ind., 1905, xxxii., 17-45; 1907, xxxvi., 66-71; Stat. Min. Prod. Ind., 
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Ae 1904, ete. etc. The hoyelah, koyala, koelo, kolsa, kari, simai-karri, 
sima boggu, iddallu, misu-e, midu-ye, etc. 
et hne doubtless been known to the Natives from time immemorial, 
ee mined nor traded in until sought out by the early European 

dents in India. Even at the present date it is little if at all used in the 
rely indigenous industries, and hardly ever employed for domestic > PaERAORS: 
it this state of affairs is perhaps little to be pureed at when it is reco 
at the first licence to dig for coal in England anted by Henry IIT. in 

» oa 

df was then desi Bey? asta cing tg In 1306 ¢ e use of coal in London ‘sued 
phibited, but in 1325 a trade had been organised between England and 

| in which coal was exported and grain imported. About this time 
a castle became famous for its coal, and for a couple of centuries at 

%t fleets of ships sailed from thence to supply London and the other ports of 
and, as also » Holland and Germany. It would be beyond the scope 

article to follow the growth of the European knowledge in coal or to 
the discovery of the other coal-deposits that finally overthrew the supre- 

y.0 Newcastle. By 1776 we ree that Sunderland, Blyth, Hartley, Durham 
sveral other centres in both England and Scotland had commenced to 
coal inde ently of Newcastle and of the charters granted to the 
‘seat of the trade. It was only natural, therefore, that the pay ean 

dents in India, i ss the middle of the 18th century, should have begun to 
a possible Indian supply of an article that had been proved of so great vane 
eir home countries. 
n 1774 Warren Hastings granted a mining license to two of the Company’s 

3, namely Mr, Suetonius Grant Heatly and Mr. John Sumner. The former 
man, we learn, had discovered coal in “ the districts of Bheerbhoom and 

hete.” Mr. Heatly (son of the discoverer and original worker of the Bengal 
3) tells the story of his father’s labours, in an article which will be found 

he Journal of the Asiatic Society of Bengal (1842, xi., 811-35). Unfortunately 
é y produced was reported as being much inferior to that of cam, 

id this circumstance, together with the indifference of Lord Cornw. 
sures. calculated to develop the internal resources or promote the external 

pomerc 9 of India, led (acco to Heatly, junior) to the neglect and apathy 
Ma characterised the first few years of coal-mining in India. In 1777 Farquhar 
ad } otte asked permission “‘ to bore cannon and to cast shot and shell in the 

rict of Jherria, lying between the rivers Dummuda and Burraker.”” They 
je their reason for the selection of that locality that. it ‘‘ abounds i in iron ore 

is contiguous to the coal-mines of Messrs. Sumner & Heatly.’’ Williamson 
id Sports in the East, 1808, i., 7, 8) alludes to Indian coal, but remarks that 

y “finds it easier to send. coal from England, as ballast, to their 
_abroad, where quantities are occasionally used in fusi metals for 

sting ‘ordnances.” But apparently about this very time the London Directors 
East India Company had actually complained of the heavy charges in- 

lingly recommended an inquiry whether charcoal cand not be substituted ; 
Lif not, they further recommended the transference of the ordnance works 

o England. e Earl of Minto was at the time Governor-General of India, 
and to his enlightened action may be attributed the birth of the present prosper- 
ous trade in coal. He directed that Indian coal should be submitted to somal 

by the military authorities in India. Col. Hardwicke aqrordingly.. Pe 
experiments but reported once more very unfavourably (dated May 19, 

9), and the he sabiees of coal for a time dropped out of notice. But in 1814 the 
arquis of Hastings once more urged on the Military Board the desirability of 

Inted beyond doubt “ whether the coal of India was of a quality calcu- 
oe the purpose of the farge.”’ His lordship. announced that a fully quali- 

Mi person would be appointed to examine the mines, who would be furnished 
| the necessary apparatus to make borings and who would for experimental 

bs Procure & supply of coal from such a depth as to ensure that it would 
the av quality. Previous experiments were thus discredited 

ing to the coal having been obtained from the surface and therefore much 
ote rigrated. By this time we hear of a Calcutta merchant having commenced 
use Bengal coal, notwithstanding the unfavourable reports published by 

the fhe Bitar Board. Coal was, in fact, being regularly conyeyed by boat down 
uda river to Calcutta, and it is therefore not to be wondered at that 
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the Viceroy should have once more called for a thorough inquiry. Mr. Rupert 
Jones accordingly went from England on purpose to examine the Beng 
coalfields, and his report (written in 1815) will be found in the Asiatik Rese 
(1833, xviii., 163-70). Needless to say this gave new life to the Indian 
and proved that indifference and obstruction to the use of a new material 
more to say to the unfavourable opinions previously published than the ac 
inferiority of the coal—at least for many of the purposes for which E 
coal was being imported. But in passing it may be added that Mr. Jones 
did not realise the full value of his investigations. He foretold increased 
perity to Calcutta, through the coal he had discovered being a better and m 
economical fuel for burning the Sylhet limestone than the firewood then in use 
Jones apparently knew little of the great revolution steam was destined ft 
effect, nor of the imperative necessity of an abundant and cheap supply of coal 
for commercial and industrial prosperity. ae 

Mr. Jones received an advance from Government of £4,000, on easy t 
to enable him to work the mines, but in 1820 he came utterly to grief. F 
nately a number of Calcutta firms stepped into the breach. . The first reg 
constituted Indian mine under European supervision and capital was « 
in Bengal in 1820 (Raniganj mine). .In 1839 the output was 36,000 tons 
little progress was made till the construction of the East Indian Railway 
tapped the coalfields. But even then the progress was but slow until th 

ills of Calcutta had been started and the other directions of manufact 
skill originated, that gave vitality to the Eastern capital. Apparently 1 
was the first year of specially recorded production, when 293,443 tons were 
from the Indian mines and 92,983 tons imported. From that date the pros) 
of coal-mining was assured. It became the direct expression of a rapidly ex 
panding modern commerce. This may be briefly exemplified. In 1868 th 
output was 459,408 tons; in 1878, 925,494 tons; in 1898, 4,608,196 tons 
1904, 8,348,561 tons; and in 1906, 9,783,250 tons. Of these the Ben; 
mines supplied 88 per cent. [Cf. Moral and Mat. Prog. Ind., 1905-6, 114 
One of the difficulties experienced in this remarkable trade has been for th 
railways to keep pace in the supply of the rolling stock necessary. In 1& 
there were 95 mines, of which 90 were in Bengal; in 1900 there were 286 coal- 
mines in operation, of which 271 were in Bengal; in 1906 there were 307, of” 
which 274 were in Bengal. The number of mines only partially represents pro- 
gress, on account of the tendency for small mines to be grouped together as | 
smaller number of large ones. The greatest development has taken Pe 
the Raniganj field, owing to the collieries being only 120 to 140 miles fron 
Calcutta. Jherria, some 40 miles more distant, has recently given evidence of | 
having very likely permanently overtaken Raniganj. But no less vigorous: 
have the Giridih fields been pushed forward. It can now be affirmed 
India is rapidly approaching the state of being able to meet all her own 1 
for fuel. The imports have been shrinking steadily for years, and in I! 
were one-fourth of the quantity taken nine years previously. And of these 
imports Bombay—a province remote from the Indian mines—consumes by 
far the major portion, viz. 148,311 tons out of a total of 179,935 tons in 1905-( 
England, Australia and Japan are the supplying countries. But a new trad 
has arisen, namely in coal exported to Indian Ocean ports—a traffie th 
would seem is instantly stimulated and permanently strengthened by 
strikes and other accidental causes which in Europe and Japan tend to rais 
the price of coal. A vivid conception of the present magnitude and importance 
of the Indian coal industry may be had from the circumstance that in 1903 # 
output came to 74 million tons, while the outputs of both Canada and Aust 
were each just under 7 million tons; and the Indian production has since ri 
to almost 10 million tons. But a still more significant fact may be added it 
conclusion, namely that Indian coal is the cheapest in the world. The average 
pitmouth price was in 1902, Rs. 2-12 (3s. 8d.) and in 1906 Rs. 2-15 (3s. 11d.) 
per ton, while in the United States the corresponding average price 
5s. 8}d.; in Australia 7s. 9d.; in the United Kingdom 8s. 23d.; in Ge 
8s. 10}d.; in Canada 9s. 3d.; and in New Zealand 10s. 0d. An intere 
series of articles on ‘“‘ Dear Coal” will be found in The Textile Journal (May, 
July and December, 1900). ee 

The annual reports, etc., of the Indian Mining Association and those of the 
Bengal Chamber of Commerce are usually of the greatest interest and val 
in setting forth the progress or the disabilities of the mining industry. — 
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nih dded. that none of the early European travellers in India make 
nention of coal, prior to the first decade of the 19th cent This is 
aithy pei by the silence of Milburn (Or. Comm. 1813) and of 

f (Hist. £ . Comm. Ind., 1812), two authors who were certain to 
a hed ghap ters on Indian coal and. India’s requirements in coal had these 
eon questions a public importance at the time in which they wrote. 
_ OCCURRENCE AND DISTRIBUTION OF COAL IN INDIA, 

d (Rev. Min. Prod. Ind., 1905, 1907) has furnished so compre- 
ive a statement of India’s coal resources that it is hardly necessary 
> more than give anabstract of his opinions in order to bring the 

to date. He confines attention to the coalfields actually 
Wd or those likely to be worked in the near future. The parti- 

8 that follow in this chapter are, therefore, derived very largely from 
1’s instructive and practical Reviews :— 

} “Most of the coal raised has been obtained from the Gondwana system 
‘strata in Peninsular India, where the coal-mines, being nearer the coast 

lly within touch of the main railway lines, have been developed 
re rapidly than those of the extra-Peninsular Cretaceous and Tertiary 

oal-beds.” The Gondwana mines furnished in 1906, 95°56 per cent. of 
> total cori: It may be useful to exhibit the chief groups of mines 
: yi— 

DA) GONDWANA_ COALFIELDS.—1. Raniganj and Jherria_ in 
Jengal.—Raniganj was the first to be developed and formerly had the 
argest output, but since 1906 the lead has been taken by the Jherria mines 

tther west in the Damuda valley. These mines are tapped by the E.I.R. 
d by the B.N.R. systems. “ The coal from the Raniganj field is mainly 
‘ived from seams in the highest beds of the Damuda series, the lowest, or 
akar stage, being less developed in the exposures along the northern 

rgin ot the field. In the Jherria field the converse is the case: the 
uppermost stage has yielded poor coal, whilst in the Barakar series there are 

me eighteen well defined seams of which the upper eight include enormous 
lies of good coal. The two classes of coal present a well-marked and 

difference in the amount of moisture they contain: the older, 
takar, coals, both in the Raniganj field and in Jherria, contain on an 

verage about 1 per cent. of moisture, whilst the average for the younger 
al of the Raniganj series is 3°8 per cent. in the lower seams, and nearly 
per cent. in‘the upper seams. There is a corresponding, but less 

narked, difference in the proportion of volatile hydrocarbons, which form 
Janger percentage of the younger coals than of those at lower stages in 

> Damuda series.’ 
_ 2. Giridih in Bengal.—< The small patch of coal-bearing Gondwana 

<s near Giridih is practically divided between the Bengal Coal and 
2 Kast Indian Railway Companies. The chief wealth of the field is 

ima 15-foot seam of good steam and coking coal near the base of 
e Damuda series.” It has been estimated that the remaining workable 

8 upplie probably do not.exceed 77. million tons... [C/. Saise, Giridih 
— Co Fields and Notes on. Methods of Working, in Ree. Geol. Surv. Ind., 
—-:1894, xxvii., 86-100.] 
. eo Pench Valley in the Central Provinces.—An. interesting develop- 
a us is the opening out of the Pench supplies. In 1905 the production was 

104 tons, and in 1906, 32,102—in spite (adds Holland) of the imperfect 
vay facilities... This field is of special value to the mills of Bombay and 

eccan. 

9 
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4, Mohpani in the Narsinghpur District of the Central Provinces 

—This colliery has been worked since 1862 by the Nerbudda Goal a ee 
Iron Company. It has made little progress, but a new area some 1 
miles farther west has been discovered and operations commencec 
Medlicott published in 1872 a paper entitled Notes on the Satpura’ Co l 
basin that should be-consulted regarding the coal of this area. \ Mor 
recently Mr. ©. J. Dalby of the Bengal-Nagpur Railway eee 
1892 a report on the Rampur Coalfield. Also Mr. G. F. Reader, Min 
Specialist, published (Mem. Geol. Surv. Ind., 1901, XXxil.) | a “more 
detailed account of these fields. wont 

5. Warora in the Chanda District of the Central Provinces, 
about 62 miles south of Nagpur, has been worked since 1871 by the § 
About half the coal raised is taken by the G.I.P. Railway, the rest 
to the cotton-mills and factories of the Central Provinces. This am 
liable to spontaneous combustion, and a large part of the field has be 
lost through fire. “The Warora colliery has been worked under di 
tinctly greater natural difficulties than those usually met with in Benga) 
‘The returns for labour at Warora, notwithstanding the difficulties a 
from water and liability to spontaneous combustion, show that the § 
of mining adopted permits of a satisfactory output per person employed 
whilst the deaths due to accidents have been. reduced to a@ low | ‘ate. 
“ Another three or four years will probably see the end of the V 
colliery, but, with the extension of the Wardha Valley line southw: 
the extensive deposits near Bellarpur will be opened up.” none 
operations have recently commenced on the known thick coal-s 
the Wun district, Berar. These coal-fields are any described by H 
[Cf. Mem. Geol., l.c. xiii., 1.] . 

6. Singareni in the Nizam’s Dominions.—“ The great belt. of: Gor 
wana rocks near the north-west end of which Warora is situated stretel 

down the Godavari valley as far as Rajamundry, and at one or two pl 
the equivalents of the coal-bearing Damuda series in Bengal are ‘our 
cropping up from below the Upper Gondwana rocks. One of th 
occurrences near Yellandu in the Nizam’s Dominions forms the coal-fi 
well known by the name of Singareni. The principal seam of coal, soi 
5 to 6 feet thick, being worked at the Singareni colliery was discoy re 
by the late Dr. W. King of the Geological Survey in 1872, but mi 
operations were not commenced until 1886.” ‘‘ Coal-mining at § nea \ 
has been accompanied by a heavier loss of life by accidents than ix 
general run of Gondwana fields.” The opinion seems upheld rey 
steam purposes Singareni coal is considerably inferior to Bengal oz 
is not a coking coal. These circumstances would seem largely ‘to ¢ 
for the slow progress made with this coal in South India. The F 
of the Hyderabad (Deccan) Company, Ltd., afford useful pa p i < . 
regarding the mine. Ty 

7. Umaria, Rewah State, Central India.—The Bilaspw 
Branch of the Bengal-Nagpur Railway passes through this small coalf 
“ The quantity of workable coal in this field is estimated at about 
million tons.” ‘The four coal-seams being worked vary from 3 1 
feet in thickness and dip about 4° to the north-east. The mines were 
opened in 1882 under the direction of Mr. T. W. H. Hughes of the Ge e0- 
logical Survey and were controlled by Government until the Ist of Janu: r 
1900, when they were handed over to the Rewah State.’? Most ¢ 
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al raised is sold to the Indian Midland and to the Bengal-Nagpur Rail- 
ays. [C/. Ann. Repts. Rewah State Collieries, 1899-1903,] 

) eh B) CRETACEOUS AND TERTIARY COALFIELDS.—* The younger 
mals are nearly all of Cretaceous and Tertiary age, although some thin 

of Upper Jurassic coal have been worked in Kach. 
¢ Graces beds occur in the Khasia and Garo hills of Assam, where 

s found in small basins resting on the Archean schists and gneisses. 
ie Cretaceous coals of Assam are generally distinguished by the 
lusion in them of nests of fossil resin, and this character was noticed 

‘the coal recently discovered to the north of Shillong.” 
oe Biel of Tertiary age is found in Sind, Rajputana, Baluchistan and 

2 foothills of the Himalaya, further east in Assam, in Burma, and 
ei eaecn and Nicobar Islands. The most frequent.occurrence is 
ciation with nummulitic limestones, though the richest deposits, 

ly those in North-East Assam, are younger, probably Miocene in 
Of these exizadPedindular fields, the ouk ones. producing’ coal are 

a. 

ts aly the younger coals, which. are being worked in extra- 
minsular areas, differ from the Gondwana coals in containing a larger 
oportion of moisture and volatile hydrocarbons, and though as variable 
} composition as they are in thickness of seam, coals are obtained, as for 
istance in Assam, with a remarkably low percentage of ash, and having 
high calorific value.” 
_ 8. Makum in North-East Assam.—This is being worked by the Assam 
ailways and Trading Company, who commenced operations in 1881. 

> collieries are connected by a metre-gauge railway with Dibrugarh on 
i Seaepa river, which,» being navigable, forms both a market 

nd a means of transport for the:coal. The most valuable seams occur 
ween the Tirap and Namdang streams, where, for a distance of about 
Bris, the seams vary from 15 to 75 feet in thickness. The average 
» is 40°, but as the outcrops in many places are several hundred feet above 
pn , facilities exist for working the coal by adit levels.” ‘‘ The 

the reputation of being a good fuel, and forms an excellent coke.” 
f. Mallet, Coal Fields Naga Hills, Assam, in Mem. Geol. Surv. Ind., 1876, 
* La Touche, Coal Fields Jaintia Hills, 1889 ; Bose, Rept. on Um- 
tileng Coal-beds, Assam, in Rec. Geol. Surv. Ind., 1904, XXXi. iA Rah 
td., Ann. Repts., Nos. 1-21.] 
9. Shwebo District in Burma.—Coal occurs in various parts, of 
‘ ma. Within the past few years it has, for example, been definitely 

rtained that in the Nammaw field (30 miles from the Mandalay-Lashio 
y) there are seams of lignitic coal 10 feet thick. [Cf. Jones, Notes 

Bee Dial, Upper Burma, in Rec. Geol. Surv. Ind., 1887, xx., 170-93 ; Noetling, 
: 7 Chindwin Coal-fields, 1890 ; Primrose; Rept. Prosp. Oper. in Te- 

, 1891-2; Bose, Notes on "Geol. Tenasserim Valley, in Ree. Geol. 
yoni, 1893, xxvi., 148-64; George Scott, Upper Burma Gaz., ii., 
“ 230-8; Nisbet, Burma Under Brit. Rule and Before, 1901, i. , 389-92. ] 
10. Baluchistan.—Possibly the most important coal-deposits of the 

est are those in Baluchistan, where, however, the disturbed state of the 
s makes mining difficult, expensive and dangerous. The best mines 

are ithoes of Sor (south-east of Quetta), the Bolan and Khost. From 
ie last-mentioned mine the output in 1906 amounted to 32,500 tons. 
11. Dandot in the Jhelum District of the Panjab.—The Dandot 

337 22 

Younger 

Makum. 

Burma. 

Baluchi- 
stan. 

Dandot. 



COAL 
Indian Mines THE INDIAN COAL INDUSTRY 

Bikanir. 

Labour. 

Output per 
Person. 

Death-rate, 

Expressed to 
Tonnage. 

plateau of the Salt Range. The only valuable seam varies in thickness 
from 18 to 39 inches and forms a basin under the nummulitic limestone 
The mines have been worked by the North-Western Railway sinine ae 
[Cf. N.W.R., Ann Rept. Working Mines, 1896-1903.] - ae 

12. Bhaganwala. —At the eastern end of the Salt Range—a 
variable thickness also worked by the N.W.R.. (Cf. Baden-Powellial 
Prod., 1868, i., 27-34; Morris, Hazara Coal, 1889; La Touche, Bhag aad 
wala Coal Fields, Rec. Geol. Surv. Ind., 1894, xxvii.] ig 

13. Mianwali District, about two ‘miles north of Kalabagh. 
classed as Jurassic coal, but so far regular mining has not been started, 
More promising Tertiary coal occurs at Maidan, 24 miles fuxthanie 
[Cf. Simpson, Rept. on Coal, Is Khel, in Rec. Geol. Surv. Ind., 1904, 

14. Kashmir.—The Jammu Coalfields—Tertiary ; commented 
worked in 1903. Washed and briquetted Ladda coal would be: nee 
valuable as Bengal coal, but could not compete in price. [Cf. La Tov 
lc. xxi., 188; Simpson, Mem. Geol. Surv. Ind., 1904, xxxii.] . 

15. Bikanir in Rajputana. —A lignite of dark-brown colo, Ww 
included lumps of fossil resin, occurs in association with nummul 
rocks at Palana in the Bikanir State. In 1898 mining operations 1 
commenced at a point where the seam was found to be 20 feet t 
“The physical characters of the natural fuel form a drawback to ite.u 
in locomotives, but experiments recently made are said to show tha 
satisfactory briquettes can be made in which the proportion of moisture i 
reduced, and the fuel made less vulnerable to atmospheric action.” Th 
proximity to railway demands seems likely to counterbalance the infer: 
ority of this coal, of which the output in 1906 amounted to 32,372 tons. i: 

WORKING OF MINES: Labour, etc.—Holland may be still fu rthe 
placed under contribution: “Coal-mining in India, from the poi ; 
of view of labour, is quite ahead of all other forms of mining. Thi 
number of persons employed daily has averaged 84,805 for the y 
1898 to 1903.” During 1904 the number rose to 92, 740, of which 15, 
were employed at the Bengal mines. The Bengal coal-mines thie : M 
81-7 per cent. of the total labour supply. “It will not be surprising t¢ 
those who know the habits of the Indian coal-miner to learn that th 
output per person employed is lower than in any other part of the a 
Empire except in Cape Colony, where cheap Native labour is 
employed. During the years 1901 and 1902 the outputs of coal per pi per 
employed in Indian mines were respectively 70 and 75 tons, whilst for 
the rest of the British Empire the corresponding figures were 281 i 
tons.” ‘An important consideration, naturally, in every mining com- 
munity is the risk of life involved in the occupation. As far as coal-minin 
is concerned in India, the industry, so far as it has progressed, has shown 
not only a very low death-rate from isolated accidents, but also a note 
worthy freedom from disasters, which in European countries have done 
more perhaps than statistics to force special legislation for the protection 

_ of workers in ‘dangerous’ occupations.” “ The average death-rate from 
such accidents has been 0°88 per thousand employed, while. the averag 
for the rest of the British Empire comes to 1:54 per thousand—in the U.K 
1:24.” But if the death-rate be expressed to the tonnage of coal rai sed, 
India is shown up in a much less favourable light. New Zealand hee 
the list of successful mining from this standpoint with 1:47 persons k 

- per one million tons of coal raised) in 1902; Queensland 1:99; 
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tia 4°35; United Kingdom 4°42; Victoria 4:44; India 10°23; Trans- 
1 14°47 ; New South Wales 17°67; Cape Colony 24°16; Natal 26°99 ; 
| British Columbia 99°48. India is thus by no means the country in 

ritish Empire that shows the worst result. 
‘he almost universal practice in Indian coal-mines is to extract the 

: lon the system variously known as the “ bord and pillar,” “ post and 
tall,” or “stoop and room” system. Although this system in Europe 
fa superseded by the more economical “ long-wall ” method, 

ving’ to the thickness of most of the Indian seams, it is not easy 
s any more suitable plan of working. It is undoubtedly wasteful, 

ne pillars form from 25 to 65 per cent. of the available coal, and at the 
ant time except in certain mines, where local-trained labour and efficient 
srvision are possible, their extraction is not even contemplated.” 

r “Holland ‘points out that the strong roof in the Gondwana rocks, the 
Jom from disturbances, and the comparative lightness of the over- 

n are features of strength and safety not fully appreciated by those 
have gine their experience in countries where these advantages do 

In the Giridih coalfield the system of working thick seams 
re pursue, which is a modification of the South Staffordshire method 

uggested by Mr. T. H. Ward, allows of 90 per cent. of the coal being 
moved. Adamson (Trans. Min. and Mech. Engin., 1903, lii., 202) has 
sribed fully the ‘‘ working of a thick coal-seam in Bengal. tye Tis 

e Makum field a highly inclined seam, 75 feet thick, is worked also 
1 a modification of the South Staffordshire system of ‘square work.’ 
pieoat 3 is removed in two, or sometimes three sections, the top section 

§ removed first, and a parting of stone and coal being left untouched 
n each pair of sections. In the Dandot and Khost mines, thin seams 

Daporked: 4 in one operation, on a modified ‘ long-wall’ system.” 
i: PROPERTIES AND USES.—It is difficult, if not impossible, to give a 
sneral statement of the properties of Indian coal : the two great geological 
reups already established differ in almost every essential, and, moreover, 

2 coal varies not only between mines within the same formation but 
n within the seams of one and the same mine. Averages are therefore 
en very misleading. The late Mr. H. B. Medlicott accordingly very 
rh chtly observed, “In both regions the quality of the coal varies much, 
Ag all coal-measures ; but the best in both reaches a very high standard, 
most if not quite up to that of high-class English coals. In the Gond- 

na (Bengal) coal the general defect is an excess of ash, and also in some 
ne exc ‘of moisture ; while in the Tertiary (Assam) coal the percentage 
of ash is low, but that of the volatile combustible matter high, producing 

ighter fuel.” Medlicott then furnished a table to show the results 
various chemical examinations, and, as little of material importance has 
nee been learned, it may be here reproduced : _ 

ate 

az 

. BENGAL. ASSAM. 

Purl Average. Best. Average. | Best. 

d. Carbon fs wbare seralhe D3 20rd SoBe 565. | 66-1 
olatile exclusive of moisture. iy. 25°83 28:12 | 346 | 33-5 

’ U oe ** * ** ** 4°8 0-96 5-0 —— 

16:17 4°40 3-9 0-4 

| 390-00. | 100-00. || 100-00 | 100-0 
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These average results, so far as averages go, will be found sufficiently 
near the truth for all practical purposes. Lee FE 

The moisture and the ash are the chief detracties peat of oi al. 
“Dr. Saise (Rec. Geol. Surv. Ind., 1904, xxxi., 104-7). calls. atte 
however, to the remarkably constant differences in the percentages 
moisture held by coals from the different geological horizons in the fields. 
In the case of the Barakar stage, which is the lowest in the series, th 
moisture amounts to only 1 per cent., while in the lower seams _ | 
Raniganj stage it averages 3°81 and in the upper seams 6°86 per cent. Th 
is a parallel but less pronounced variation in the amount of volatile hi re 
carbons : in coal from the Barakar stage the average is 26°57 per cent ng : 7 
the lower seams of the Raniganj stage it is 31- 70, and in the vee 
32°22 per cent. Gf init 

In the Records of the Geological Survey of India (1904, xxi 237-9) 
be found certain results of the coal and coke assays made by Mr. E 
Martin and Prof. H. Louis at the instance of the Right Hon. Sir E. Ce 
on. carefully procured samples from the Jherria and Raniganj fields 
explained that the samples reported on had been taken from acre 
entire working face of the seam, and were not picked from a prom 
pile at the pit mouth or taken from a particular part of the seam. 
cannot be afforded to republish the tables in the original form in wh 
they appeared, but the following averages of the returns) Heath bell 
given : ap yf a #s uy uM 

Fixed | =. Coan. Feces | Yolatile | sulphur. | Ash, | Moisture. er a 

Sherria Field ...| 605 22/0 055 | 16-49 | 1-0 
(12 sammie: , F ssf 

Raniganj 52°31 31:43. 0°47 14:10 1:68. |. 
(4 samples) Sten? 

COKE. | Carbon. Sulphur, | Phosphorus. Ash. Tp 

Jherria Coke .. 
(9. samples) 

75°16, 0°65 0-17 24-64. | 

Commenting on these results, ‘Holland observes: “The 

which the coal is now being mined in the Jherria fil 
ago correlated by the Geological Survey with the Barakar 
the Raniganj. coal-field, and it is interesting to notice that 
percentage of moisture recorded by Saise in the coal of the | 
series inthe Raniganj field is characteristic also of the 
coal in the Jherria field. In the case of the Barakar coal fr m t 
Raniganj field the moisture amounted on an average to 1 0 BeHS oe 
whilst in the case of these Jherria coals the average for moisture i 
per cent.” 

A comprehensive report on the composition and quality of Ine 
coals, by Dunstan, will be found in the Records of the Geological S 
of India (l.c. 1906), where complete analyses of coal from all fi 
above mentioned (excepting those recently opened) are recorded, _ aut 

In a recent practical experiment conducted with Seebpore ¢o al: 
the National Jute Mills, Calcutta, by Mr. F. Grover of Leeds, it was fe 
that that particular coal would evaporate 7:97 lb. of water, equivalen 
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certain conditions obtainable in England prevailed, to 8°5 lb. The 
corresponding efficiency of the best Cardiff coal, it is believed, is but 9 Ib. 

s is result has been hailed by certain Indian newspapers as a new dis- 
Pot the greatest public interest and value, and one which refutes 

y'the unfavourable opinions often upheld regarding Indian coal 
general. From the remarks already made it may have been inferred 
at for many years past it has been recognised that the finest Indian 

are little inferior to the best English and Welsh. But laboratory 
ults are theoretical more than practical, and Mr. Grover’s experiments 
e therefore of considerable importance. He has shown, for example, 

assays revealed the percentage of ash to be 11°5, while in the 
stical tests it came to 16°7 of the original weight. This is the ex- 
ion of the practical difficulty of firing, and similar instances exist in 
‘directions without invalidating the relative values of chemical 

ays. But so important is this question of ash that, as pointed out by 
rover, a sample of coal could be carried 54 miles farther than another 

th which it was compared without exceeding the cost per ton of its 
bustible constituents. 

TRADE. —Production and Supply.—In 1883 there were but two 
ties of Indian coal-production, viz. Bengal and the Central Provinces, 

1 the total output from the mines in these provinces came to only 
, 15,976 tons. Ten years later there were nine Indian centres of produc- 
tior (Burma, Assam, Bengal, Central India, Panjib, Baluchistan, Central 
rovinces, Nizam’s Dominions and Madras) and the output had been 
publed (2, 562,001 tons valued at Rs. 86,20,278). Still ten years later 
1s 08) there were ten centres of production (Madras had disappeared and 
‘ashmir atid Bikanir had been added), but the output increased to 

8,386 tons, valued at Rs. 1,94,95,741. These figures speak volumes for 
he mining enterprise of India, but the low price obtained (3s. 8d. per ton 

the pit mouth in 1903) probably indicated that until the metallurgical 
industries have developed into important consumers of coal, present 
pre apna may be viewed as approaching the limits of demand. But a 

peful sign of the suitability of Indian coal for all ordinary industrial 
irposes is the downward course of the imports of foreign and the 
uP rard tendency of the new trade in exporting Indian coal, This view 

sives confirmation when it is known that the increased production 
the Indian mines has been on a higher ratio than necessitated by 

s enhanced demands of the railway plus the exports, so that we are 
warranted in concluding that the industries of India have made a 
ubstantial advance within the period in question. 
Foreign Trade.—The record year in the imports was 1888-9, when 
ogead Government Stores) India drew from foreign countries (mostly 

e United Kingdom) 877,843 tons of coal, coke and patent fuel, valued at 
. 2,00,95,105. Five years later (1893-4) the imports were 591,007 tons, 
ilued at Rs. 1 ,03,52,699 ; in 1898-9 they had decreased to 379, 225 tons, 

aed at Rs. 73,60,786 ; in 1903-4. they were only 206,829 tons, valued 
Rs. 38,66,882 ; and in 1906-7, 262,286 tons, valued at Rs. 49,47,445. 

s there can be little doubt the imports have given place to local pro- 
uction, and obviously so when in 1903, 7,438,386 tons of Indian coal were 
»plied for about the same sum as fetched only 877,843 tons of foreign 
4 in 1888, 
~The following shows the Imports and Exports of Coal, Coke and 
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Patent Fuel during the years saaii to 1906-7 (including Gos ernment 

In these returns each ton of coke has been counted as 14 sors Oba 
It has been urged that the above figures are unimportant when contrast 

with present production. That may be quite true, but only so, lo 
it is recollected that the imports are now just one-fourth the quantity 
those in 1888-9 and that the exports have now (1906-7) e exceeded th 
transactions of the record year of imports. As illustrative of the norma 
direction of the foreign traffic, it may be explained that by far be 
portion of the imports comes from the United Kingdom. The a 
the total supply in 1906-7 would be as follows :—from United King 0 
227,158 tons ; from Japan 4,505 tons; from Australia 25 863. tons, a 
From all othar countries the balance, The receiving province is Bon 
which in 1906-7 took 220,751 tons out of the total (262,286 tons). . 
exports, Ceylon and the Straits Settlements are the most important for 
receiving countries. Out of the total exports in 1906-7 Ceylon took 40: 
tons and the Straits 293,788 tons, and these figures approximately represen 
the relative demands of tke countries named during the past five 
Practically the whole of the exports are made from the port of C 
which being near the Bengal fields is the natural centre of distributi 

To dream of a future of greatly expanded foreign export of coz 
India does not necessarily involve the acceptance of a literal fulf 
of Horace Walpole’s reputed prophecy that ‘‘ England will be some 
conquered by New England or Bengal.” An export trade has be 
an established fact and one of great possibilities. His Excellens 
Curzon, after inspecting a portion of the Jherria Coalfield, address 
company of gentlemen interested in the coal-mining industry on Jax 
22, 1903. Speaking of the foreign trade, his lordship said pale 
coal can hardly be expected to get beyond Suez on the west or Sings 
on the east. At those points you come up against English, coal po 
one side and Japanese coal on the other. But I wish to point out chi 
there is a pretty extensive market between, and I think that Indian coal 
should make a most determined effort to capture it.” » hee 

Coasting Trade.—The foreign exports represent, nomena (on 2 
average) but one-fourth the total exports by sea from Calcutta. The 
other port towns of India itself draw very largely on Bengal ‘96 
Bombay is by far the most important receiving port: in 1905, 1,06 
tons were consigned to the western capital. Then comes Rangoon, w 
in 1905 took 361,572 tons of Bengal coal; Karachi, 343,406; ¥ fi 
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stores) :— 

YEAR, IMPORTS IN Tons. | pr PON 7 

1897-8 sya biwhn ae 276,407 1218/1468 se 
1898-9 se ae ite bil . 379,225 827,207, 
1ROD-ABOD hiss yutigua ct dea 481,190 . 804 Ry * inn 
1900-1 Splenic c 142,467 542, ie 
1901-2 Jalal, pia gs 285,786 525,047 
1902-3 ee had 228,562 431,801 
1903-4 sfsiy vase ch EX ae 206,829. |, 403,070 aml 
1904-5 RSs 69st cas Yee aa 594,251 
TOG ee ecu ita 186,911 837,261. a 
1906-7 se, HBMIRY 262,286 940,054 ae | 

AVERAGE .. as 272,486 ~ 820,873 +9 f 

r 
F 
~ 

; 



LOCAL TRANSACTIONS 

9,425 ; Goa, 21,228 tons; ete. It is by seizing this interprovineial trade 
the Bengal mines have so effectually curtailed the foreign imports. 

borne Traffic.—But it must not be forgotten that the figures 
neither the total exports from the Bengal mines nor the total 

of the towns in question. Large quantities are carried by rail 
, and of course from all the other mines besides those of Bengal. 

reviewed are alone those of the traffic by sea. The total 
by rail in 1906-7 came to 7,648,688 tons. The corre- 

returns for 1899-1900 were 3,921,623 tons. Calcutta drained 
7, 5,353,013 tons, all but 1,868 tons being from the Bengal 

. The United Provinces of Agra and Oudh in the same year 
688,507 tons, chiefly from Bengal. This represents the 

ing enterprise of Cawnpore mainly. Bombay Presidency 
Bengal or foreign coal from Bombay town, but over and above 

y large quantities from the Nizam’s Dominions, the Central Provinces, 
and Rajputana. Madras Presidency procured its coal from the 

*s Dominions and the Madras ports (and therefore very largely 
coal). Lastly Mysore State drew on the Madras ports, and 

‘quently consumed Bengal coal chiefly. The bulk of these rail-borne 
ions, it may be presumed, are concerned with the internal in- 

ies, since the railways derive their supplies direct from the mines, 
are often owned and worked by the railway companies. 

UTPUT OF THE INDIAN MINES.—It may suffice the purposes of Indian 
abstract of information regarding the location, extent and pros- Produce- 
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and y- 

y of the Indian mines to furnish a collective statement of the production 0" 
all India :— , ; 

Ba- H PANJAB | pa spy. 
ASSAM. buon | BENGAL. | BURMA.) "Tor. | ° PROV, oem WE | tana, | TOTAL. 

‘| Tons. | Tons. | Tons. | Tons. | Tons ‘Tons. Tons. Tons. | Tons. | Tons. 
200,829 | 13,372 | 3,622,090 | 6,975 | 134,726 | 149,709 | 394,622 | 85,862 | 511 | 4,608,196 

| 325.628 | 15,822 | 4,035,265 | 8,105 | 164,060 | 156,576 | 401,216 | 81,835 | 4,249 | 5,093,260 
6,736 | 23,281 | 4,978,492 | 10,228 | 164,489 | 172,842 | 469,291 | 74,083 | 9,250 | 6,118,692 
100 | 24,656 | 5,487,585 | 12/466 | 164,362 | 191,516 | 421,218 | 67,730 | 12,094 | 6,635,727 

221,096 | 33,889 | 6,259,236 | 13,302 | 171,538 | 196,981 | 455,494 | 56,511 | 16,503 | 7,424.4 
|| 289,828 | 46,909 | 6,361,212 |. 9,306.| 193,277 | 159,154, | 362,733 | 44,703 | 21,764 | 7,438,386 
266,765 | 49,867 | 7,063,680 | 1,105 | 185,774 | 1391097 | 419,546 | 45,864 | 45,078 | 8,216,706 
277,065 | 41,725 |7,234'103 | — | 157,701 | 147,265 | 454,204 | 62,629 | 42,964 | 8,417,739 

b | 285,490 | 42,164 | 8,617,820 | 1,922 | 170,292 | 92,848 |..467,998. | 73,119. | 32,372. 9,783,250 

_ With a view to supply the names of the chief mines, to exhibit their 
sification both geologically and geographically and to demonstrate 
ir output, the following further statement may be given :— 

| Output of the Gondwana Coalfields for the Years 1901-6. Clasnifien- 
aettt ; : tion 0 

- Coanrrexp. | 1901. 1902. 1903. 1904. 1905. 1906, Mines. 

nga. i Tons. | Tons. Tons. Tons. Tons. Tons. 
tonganj 3,881 19,352 33,557 50,517 71,294 87,768 

694,806 | 776,656 766,871! 773,128) 829,271; 803,321 
1,946,763 | 2,420,786 | 2,493,729 | 2,889,504 | 3,070,588 | 4,076,591 

ste 436 219 335| . 274 414 . 577 
- + | 2,841,699 | 3,042,223 | 3,066,720 | 3,350,257 | 3,262,536 | 3,650,563 

tral India :— 4 

Johilla 164,362} 171,538} 193,277) 185,774| 157,701} 170,292 
Li 
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Output of the Gondwana Coalfields for the Years 1901-6—continued. 

, THE INDIAN COAL INDUSTRY 

CoALFIEeL. 1901. 1902. 1903. 1904. 1905. ; a 

Central Prov. :—| Tons. Tons. Tons. Tons. Tons. | Tons. 3 
Bellarpur... — —- — 90 148 | 916 
Pench Valley — — 88 — 1,104] (32,102 
Mohpani 43,046 43,645 31,443 26,618 22,998) 27,503 
Warora 148,470} 153,336} 127,623; 112,319}. 123,015). O27 

Hyderabad :— ' Dich > eare 
Singareni 421,218] 455,424/ 362,733] 419,546) 454,294 467,924 ef 

Tora or Gonp- et fa 
wana Bens ,. | 6,264,681 | 7,083,179 | 7,076,376 | 7,808,027 | 7,993,363 | 9,348,884 

Output of the Cretaceous and Tertiary Coalfields for 1901-6. va 

CoOALFIELD. 1901. 1902. 1903. 1904. 1905. | 1906. 

Assam :— Tons. Tons. Tons. Tons. Tons. '-| Tons. 
Makum .. | 254,100) 220,640! 239,328 266,265| 276,577) 285,402 
Smaller Fields — 456 — 500 488; 88 

Baluchistan :— i 
Khost ‘ 18,431 25,982 36,444 38,574 34,140) 32,500 : 
‘Sor Range and sal ede dei 

| Mach { 6,225 7,907 10,465 11,293 7,585) 9,664 — 
Burma :— mr) Oe 
Shwebo 4 12,466 13,302 9,306 1,105 — — wee 
Upper Chindwin - — — — =< : 1,222 

Kashmir :-— iG”? a 
Ladda = 1,138 999 270 — — {4 

Panjab :-— idee l 
Dandot (Salt —e 
Range) 67,730| 55,373} 43,704| 45,258] 61,618! 57,438 

Attock — — 336 715 10, 
Shahpur — — — — 289 15,671 

Rajputana :— ba 
Bikanir 12,094 16,503 21,764 45,078 42,964 32,372 

.. Toran oF a 
Tertiary Beps| 371,046) 341,301| 362,010} 408,679| 424,376) 434,367 

GrRaAnpD Toran 
or INDIAN Coat 6,635,727 | 7,424,480 | 7,438,386 | 8,216,706 | 8,417,739 ndibees a 

Coal-gas: Coal-tar.—It is exceedingly difficult to obtain informa- 
tion regarding the gas-works of India. | 
Statistics published by the Government of India for 1904 (more recent fig 
are not available), mention is made of two gas-works, one in Calcutta, - 
other in Bombay. These gave employment to 581 persons. 
there are other gas-works here and there all over the country, 
of a private nature, and therefore not returned under “‘ Larger Industries.” 4 
It is understood also that English coal is largely, if not exclusively, 
employed in gas-making, and the by-products of these works are doubt 
less disposed of but are not worked up to the extent customary in Europe. 
The coals most suited are coking coals that burn with a long flame. 

In the dry distillation of coal and in the manufacture of illuminating gas, _ 
volatile products are obtained that condense and separate into (a) a wa’ : 

The former is one of the chief sources ¢ Es 
ammonia and its salts (see Alkalis, p. 48), and the latter constitutes co 
tar. (For Wood-Tar, see Pinus, p. 890.) The average results with good coal 

ammoniacal liquor 14:1 per cent. ; 

liquid and (6) a tarry mass. 

are :—gas 16°6 per cent. ; 
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COAL-TAR COLOURS 

nd coke 64 per. cent. From coal-tar may be prepared benzene 
@ commercial benzol), naphthalene, anthracene and phenol, also pitch. 

riefly it may be said that benzene can be converted into aniline, 
as ene into indigotin (indigo), anthracene into alizarine, and phenol 

olic acid. The reader will find numerous technical works that deal 
beheee substances and their manufacture. [C/. Blount and Bloxam, 
‘for Engin. and Manuf., 1900, 55-87 ; Rawson, Gardner and Lay- 

, Dict. Dyes, Mordants, ete., 1901, 93-110.] 
The coal-tar colours may be spoken of as discovered by Dr. (the late 

ir) y. H. Perkin in 1856. He was then engaged in a study of the syn- 
uction of quinine, when he noticed that aniline on being oxidised 

Ca colouring matter. This he produced separately and gave to the 
ee the name of “ Mauve.” This was the first of the long series 

s destined in a remarkably short time to revolutionise the tine- 
industries of the world—the Aniline and Alizarine Colours. The 

» of these modern mineral dyes has been more destructive to the 
ote i and textile industries of India than is commonly supposed. 

hey have depraved the artistic feelings of the people, and demoralised 
a ny of the indigenous crafts. But it doubtless can be upheld that the 

nees of modern tinctorial science have, in their ultimate issues, been 
ality more constructive than destructive. The majority of the Indian 

getable dyes are fleeting, especially the yellows and greens. The best 
olours are the reds and blues. All Indian dyes are relatively expensive 

1 troublesome, and one of the most imminent modern dangers lies in 
@ fact that there are good and bad, cheap and dear, fast and fleeting 
alities of the coal-tar dyes. It has been in fact computed that there 

at count about 2,000 distinct colours of this kind offered for practical 
, the manufacturers of which are often prepared to send expert dyers 
the workshops of their customers in order to instruct the operatives 

n the technicalities of the dyes they sell. Recently it has moreover been 
‘oposed that a “‘ key-board”’ of colours should be established, with fixed 
isons for each shade, so that the buyers of Indian goods may be able 

9 dictate the colours to be used. This may be desirable for certain com- 
iercial transactions, but with the art crafts it is likely to prove pernicious. 
ill the famed natural dyes and tinctorial combinations of India have been 
lready imitated and their vernacular names given to the fabricated 

al-tar preparations (e.g. Peori dye, p.’765), so that nothing is left undone 
hat could expedite the complete deh of the indigenous crafts. This 
atement is abundantly upheld by the returns of the imports. The 
nilines and Alizarines received by India were in 1876-7 valued at 
_4,60,266; in 1886-7 they were Rs. 10,08,034 ; in 1896-7 Rs. 60,63,256 ; 

rt | 1903-4 Rs. 82,67,010; in 1905-6 a slight decrease, namely to 
15, 71,314 ; and in 1906-7, Rs. 74,92,704. In another article (under 

ndi: ofera, p. 683) mention will be found of the progress in synthetical 
sduction of indigo. 
Goal: Coke.—An inferior quality of coke is obtained as a by- 
oduct of the gas-works. It should not contain more than 10 per cent. 
h; it is useful for burning cement and lime, or for domestic purposes. 
hen coal is carbonised in ovens for the express purpose of producing 

e, larger quantities are used than during gas-making. Coke is the 
in product, not the by-product. The coke is therefore superior because 
vhas a higher calorific value. Caking coals are those best suited for 
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THE INDIAN COAL INDUSTRY 

coking because they form a compact coherent coke, but mixtures 
caking and non-caking coal can be successfully carbonised. [Of. Blount 
and Bloxam, /.c. 83.] oi 

For many years past the Raniganj, Jherria and Giridih. moitindll av 
manufactured coke. Their output was in 1902 returned at 128,910 te 
of which Raniganj produced 86,000 tons. Coke-making is a, most 
portant industry, and one in which the future will doubtless record 
progress. It means the profitable utilisation of coal waste, and: th 
companying prosperity of the metallurgical industries. There areit 7 a 
qualities, “hard” and “soft.” Ward (Rec. Geol. Surv.’ Ind., 19 
xxxi., 92 et seq.) has recently published an interesting paper in whic 
he urges the necessity of introducing improved methods of manufactum 
of coke with a view to recover the valuable by-products presently bi 
wasted. Commenting upon this paper, Holland has aerial a 
the backwardness of India in this matter proceeds from the limited d 
mand for coke for metallurgical purposes. “ At present about 300,0: 
tons only of Indian coal are converted annually into coke, though a d 
mand will naturally increase with the development of metallurgi al i i 
dustries. Even as matters stand at present Mr. Ward has shown t 
there is good ground for assuming that the additional outlay necessaz 
for closed ovens of the ‘recovery’ as well as the ‘ non-recovery? t 
would be repaid. Assuming that the coal used for coke-making in 
contains on an average 0°75 per cent. of available nitrogen, the pre se 
system of manufacture in open ovens means an annual loss of 2,250 to 
of nitrogen, sufficient that is for the manufacture of 10,613 tons of sulph ad 
of ammonia, which at £13 a ton is worth £137,969 or more than 20} lak 
of rupees.” As showing the full value of this contention it may be mei 
tioned that it has been ascertained that Java imported in 1901, 21 Te 
and in 1902, 23,400 tons, of sulphate of ammonia to be used as a. 
fertiliser. 

Experiments recently made on a large scale in Germany andl id 
have confirmed the conclusions referred to above with regard to thes 1 
bility of Bengal coal for the recovery of ammoniacal by-product, a 
arrangements are now well advanced for the erection of recovery-o 
on the Giridih, Raniganj and Jherria fields. With a view to improy | 
the local market for the products, experiments are being conduc 
by the Agricultural Department to test the suitability of ammoniuz 
sulphate for Indian sugar-cane and other crops, whilst to meet tk 
probable demand for sulphur the Geological Survey has organised pros 
pecting operations ona large scale in connection with the copper sulp d 
deposits known to occur within easy distance of the coalfields in» 

But to conclude these remarks on coke, it may be observed tha 
much has been written on the subject that to give even the x 
useful references would occupy much space. The Journal of the Soc 
of Chemical Industry teems with descriptions of methods, aPparatall 
processes in all countries. Similarly, imnumerable passages occur in th 286 ° 
journals on the distillation of coal; on gas-making; on the gaseous 
products of coal; on the relation of petroleum to the hydrocarb 
coal ; on the influence of lime on coal; on the determination of the nitr 
in cosh: on coal-tar; on ammonia, etc., etc., subjects intimately 
sociated with the future of the Indian coal and coke supplies. [Cf. Wi 
Man. of Coke, 1892.) 
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UTILISATION OF COAL WASTE 

: Patent Fuel and Briquettes.—In connection with the 
vations already made regarding Bikanir, Kashmir and other coals it 
eer pexplsined that an industry has been organised in the production 

from these Aniaie coals... This overcomes their excessive 
pond makes them useful fuels. In Europe and America briquettes 

rT produced in many different ways and of widely different materials. 
0 uld be beyond the scope of this work to deal with all the forms of 

but the subject receives interest in India through the possibility 
i ‘of utilising coal waste and working up inferior coals. 

er methods of utilising the waste coal and bituminous materials 
gs mentioned, ' such | as the manufacture of what is known as 

» “mond gas” or “heating gas.” (Cf. Imp. Inst. Tech. 
., 1903, 345-6.] The conversion of the accumulation of combustible 

te material, near the Indian mines, into gas and finally into electric 
r might become of infinite value not only to the mines but to 
rous possible future industries likely to. be originated in their 

nediate vicinity such as chemical works, potteries, etc. 
Pe. 

co . cus CACTI, Linn. ; Milburn, Or. Comm., 1813, ii., 208 ; 
s. Board Agri. Madras, Noy. 18, 1895, Coccipa%. The Cochineal- 

Scharlach-worm, kirinddéna; kirmaz, kiranda, kirm, etc. A Scale 
t native of Central and South America, Mexico, Guatemala, etc., and 

r ributed by cultivation to the West Indies, Teneriffe, the Canary 
s, Algeria, to some extent even to Spain and also to Java, India, etc. 

2 are said to be two forms or qualities of this insect, the grana fina and 
Sylvestre. The former is generally spoken of as the cultivated and the 
ras the wild cochineal. The cultivated insect is both larger and more valuable 

: n the wild, but whether these are distinct species or only races of the same 
cannot even now be said to have been definitely settled. The grana fina is 

orted to be a native of Mexico, whilst the grana sylvestris comes from 
ov h America. As against all this confusion only two certain facts can be 

, the first being that recent and properly authenticated attempts to cultivate 
» true grana fina in India have utterly failed; the second that on three 

ions a Coceus (possibly grana sylvestris) has, so to speak, broken loose 
pendia and utterly destroyed the Opuntia throughout large tracts of the 

"The ‘Cochineal insect was discovered by the Spaniards in Mexico in 1518 
i made known to Europe in 1523, but it was not until 1703 that Leeuwenhoeck 

posed the error of regarding the insect asa seed (grana). It is just possible that 
» Portuguese may have attempted to introduce it into India in the 17th 
entury, since in 1786 Dr. Anderson of Madras sent to Sir Joseph Banks specimens 

f a dye-yielding Coecus which may have been a form of cochineal ; and this seems 
have determined the East India Company to endeavour to introduce the true 

et. Accordingly in 1795 Captain Neilson (Royle, Prod. Res. Ind., 1840, 60) 
aght from Brazil some Opuntia leaves with the insects still adhering. "This 
: apparently, however, the grana sylvestris. But, as already stated, there 
sno knowledge of the acclimatisation of the grana fina in India. I may express 
y indebtedness to Major D. G. Crawford, I.M.S., for having called my attention 
ae in Seton Karr’s Selections from the Caleutia Gazetteer (ii., 602) :— 
Noy. 10th, 1796. Rishra advertises for sale ‘that pleasant and well-known 

of. Rissura, about 50 bighas of ground and 120 bighas of Nepaulry, fully 
d and now ready to receive the insect.’ The well-known villa may have 

BWaxren Hastings’ house at Rishra.’’ It is not known whether a purchaser 
3 ever found, but there is no doubt that about the time indicated, Indian 

opinion was greatly concerned with the prospect of a satisfactory ‘acclima- 
tion of the true cochineal. The chemical achievements of subsequent years 

etely obliterated, however, all interest in the dye, and Rishra is no more 
tit resort but a jungle of Opuntia and other weeds. [C/. F. Brandt, Cult. 

résumé from Rec. Madras Govt. and Board of Rev., 1871, 2 (Cochineal 
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PLANTS OF THE INDIAN NOPALRY 

introduced by Dr. Anderson) ; also ‘‘ Nopalry ” (defined as ‘‘ Garden for Cultr 
tion of Cochineal Plant and Insect ’’), 13.} — 

The favourite (and apparently the exclusive) food-plants of cochineal 
various forms of Opuntia or Nopal—the prickly pear (see Opuntia, p. 822 
grana fina feeds mostly on Opuntia coceinillifera, Haw., whilst the grana 
vestris is reported to live on several species, including 0. monacantha, Haw., 
the common Indian form 0. Dillenii, Haw. Considering the prevalence of 
species of Opuntia, it may be said there are not many recently collecte 
mens of the genus from India in the Royal Herbarium, Kew. Five spe 
however, represented by the sets present, and these in alphabetical sequence : 
O, decumana, O. Dillenii, O. ficus-indica, O. monacantha and O. tuna. TI 
is no specimenof 0, coceinillifera, and—which may also be regarded ) 
what significant—there is only one sample of 0. Dillenit from Madras, 
contributed in 1886, so that it would almost seem as if that plant had 
known, or at all events little experimented with in South India, much before 
first decade of the 19th century. On the other hand, there are admirable san 
from Madras of the other species just named, which are stated to hay 
collected from Dr. Anderson’s garden on April 19, 1809. These are acco 
historic specimens. Of 0. monacantha it is said that it was “‘ the fo 
wild cochineal.”” That same species has on two subsequent occasions be 
from Madras Presidency and once from the Panjab, so that it is pro 
distributed in India, and completely acclimatised. Of 0. Acus-indiea anol 
Madras historic sheet bears on the label the following observation : ““ Itisn 1 @ 
by the wild cochineal.”” The specimen of 0. decumana was bares 
0. coceinillifera in the series from Dr. Anderson’s garden, but there is no m 
tion of whether or not the true cochineal insect fed on this or any other spe 
grown in Madras. @. deeumana has more recently, however, been sent fi 
Madras, so that it appears to have become acclimatised. Lastly there 
one sheet of 0. tuna, and it also came from Dr. Anderson’s garden in 
Most of the Indian specimens of Opuntia preserved in the Herbarium, K 
a parasitic scale insect (possibly a species of Diaspis), but no trace of cc 
It thus seems possible the sudden extermination of the Opuntias of 
districts (such as that mentioned in Wilks, Hist. Mysore, iii., 89, in con 
with Tippu Sultan) might be accomplished by the parasite mentioned, 
supposing the sudden appearance and disappearance of a form of eo 
The fact, however, that certain Indian writers affirm that the cochineal 
feed on red-flowered Opuntia while others say that it prefers the yellow-fle 
plant, is perhaps best explained by the supposition that there are at | 
races or species of cochineal in India, though as yet not separately recog 
by entomologists. Dr. Bourne (Rept., July 26, 1897) obtained grana sylve 
insects from Ganjam and found these on the yellow-flowered Opuntia 
lived for a short time, and only a little longer on the red. He accordingly 
that as a measure of extermination of Opuntia the rearing of any form of cot 
neal was attended with so much difficulty that it was a failure. But it 1 
thus be asked, would similar failure necessarily result with all the other species” 
of Scale Insect seen on the Opuntias ? 

The cochineal insect at its birth is viviparous and the male and feme 
are not distinguishable even under the microscope. After a few days, however 
they fasten to the cactus-leaf, lose the power of locomotion, and become covered 
the grana fina by a short white down, and the grana sylvestris by a much 
longer cottony substance which conceals the insect. The creature destined to 
become the male is enveloped, along with the females, but in time becomes e1 
within a separate pouch or purse open at the blottom. From this in duet 
emerges as a scarlet fly possessed of long transparent wings. It rare} 
however, to any distance but jumps and flutters about while visiting the female: 
and shortly after dies. The female, on the other hand, never emerges from he 
case as a winged insect, in fact never moves again from the position she 
as a larva, but becomes absolutely torpid, round in shape, loses her eyes 
even all form of a head. She derives nourishment by means of a hollow f 
tube, which she plunges into the fleshy texture of the cactus. She b 
yield her offspring after about three months, and it is at this stage that the 
of “nesting” is begun. Some eight or ten females are picked off the ca 
put into a little bag of cotton-gauze or other cellular tissue, which is faster 
underside of a fresh cactus-leaf by means of athorn. The young larve escap 
out good positions, and when fixed repeat their cycle of birth, growth and de 
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HISTORY OF COCHINEAL DYE 

female alone produces the dye, and is gathered for that purpose imme- 
ly befo the birth of her young. It is said that if the inesete are stove- 
their natural white powdery emt ha, Bes retained, and the more valuable 
ro cochineal ” one but if killed by steam or hot water they lose 

eovering and “ black cochineal ”’ is the result. There is, however, an alter- 
pinion to the effect that quality depends on choosing the right period 

the insects. There are t commercial grades, viz. “ silver grain,” 
k grain,” and the little valued “ granilla.” 

IS AND COMMERCIAL FORMS OF COCHINBAL.—Cochineal was formerly 
mployed in dyeing wool, silk, and cotton : to-day it is a colour-ingredient of 

and confectionery, and an artists’ pigment. It is almost entirely replaced 
Two different reds are obtainable from it—a bluish-red called 

m, and a fiery-red called scarlet. The great reputation these dyes enjoyed 
any gave to the English language the expression “‘ ingrained.” 
chi is comparatively rich in tinctorial matter compared with most of 
her natural dyes ; it contains from 10 to 20 per cent. of the pure substance 
exists as f Puente, “carminice acid,” from which the true colouring 
er, carmine red, is readily produced. The dye-stuff requires no preparation 

market, but before being employed by the dyer the insects are beaten to 
. As already observed, the most valuable commercial form is “‘ silver- 

‘or ‘silver grain,”’ the white film which is here retained being due to a natural 
woverin amounting to about lor 2 per cent. of the weight of the substance. 

lvery coating is sometimes imitated by facing the cochineal with tale 
mineral matter. In dyeing, cochineal is almost exclusively used 

the production of scarlet shades on wool in conjunction with a mordant of 
_ With alum mordant it yelds a crimson shade. The Spanish historian Her- 
tells us that alum was the mordant used by the Mexicans, and certainly, 

‘as Europe is concerned, it was not until 1643 that ‘‘ Kuster or Kesler, a 
chemist,”’ brought to London the secret of using a tin solution in produc- 

true scarlet. is secret he communicated to a Flemish painter, who in 
| told or sold it to the famous Gobelins, whose tapestries embraced practically 
first instances of scarlet-dyed hangings. > 
n connection with ere colours, red inks, etc., the best-known modern 
eation of cochineal is in combination with alumina and tin to produce 

» (D.B.P., ii., 167) which is an almost pure lake. The best quality is 
Ww: commercially as nacarat carmine and is insoluble in water, alcohol, ether, 
pentine, etc., but soluble in strong mineral acids. Other lakes prepared 

n cochineal are Florentine and Crimson-lake. None of the preparations 
4in their intensity of colour when long exposed to light. [C/. Hurst, Painters’ 

“s, etc., 1901, 261; Rawson, Gardner and Laycock, Dict. Dyes, etc., 1901, 
; Blount and Bloxam, Chem. for Engin. and Manuf., 1900, 327.] 4 
_TRADE.—As a dye, cochineal has been to a great extent superseded by aniline 

3, and this supersession ap to be steadily increasing. Thus the average 
atity of cochineal impo by India annually during the five years 1894-5 
398-9 was 1,829 cwt. During the seven years 1899-1900 to 1905-6 the average 

s only 1,583 ewt. In 1903-4 the amount had fallen to 1,156 ewt., valued 
Rs. 1,19,417, though in 1904-5 it rose to 1,380 cwt. (Rs. 2,22,914), and in 1906-7 
1,533 ewt. (Rs. 262,568). In the same period of twelve years the imports of 

16 dyes had increased by just over 100 per cent., totalling in 1906-7, 6,003,849 
» valu ed at Rs. 46,55,054. Cochineal comes almost exclusively from the 

ad Ki m and France to Bombay. The re-export trade has practically 
hed. [C/. Paulus Agineta (Adams Comment.), 1847, iii., 180; Honigberger, 

irty-five Years in the East, ii., 258; Hoey, Monog. Trade and Manuf. N. Ind., 
0, 170; Pharmacog. Ind., 1890, ii., 99 ; De Candolle, Orig. Cult. Plants, 274-6 ; 

» Bull., 1892, 144-8; Mollison, Rept. on Prickly Pear as Fodder, 1892; 
nadius, Opuntia in Cyprus, 1897; Bourne, Ind. Agri., 1898; Maiden, Agri. 

t. N.-S. Wales, 1898, 9, 980-1008 ; Thorpe, Dict. Appl. Chem., 1898, i., 575.] 

Y 

See 

4ee. E. Ind.and Pers., 1672-81, 7 and pl. ; Miquel, Fl. Ned. Ind., 1855, iii., 
72; Shortt, Monog, The Cocoanut Palm, 1888; Nicholls, Textbook Trop. 

| ri. 1892, 165 et seg.; Semler, Trop. Agrik., i., 616-58; Sadebeck, Die Kul- 
Wurgew. der Deut. Kolon., 1899, 25-33 ; Mukerji, Handbook Ind. Agri., 1901, 
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284-7 ; Cook, Orig. and Dist. Cocoa Palm (contrib. from Nat. Herb. U.S.A), 
1901, 257-93; Gamble, Man. Ind. Timbs., 1902, 739 ; Safford, Use I a 
of Guam (contrib. from U,S.A.), 1905, 233-43 : Firminger, Man. Ge 
Ind. (ed. Cameron), 1904, 198-200 ; PALMEAR. "The Cocoanut (Co 
Palm, Porcupine-wood, known ‘in the chief Indian and Eastern verns acl 
as nérel, ndriyal, nérikel, nargil, maar, tenga, thenpinna, kobbari, 2 
kalapa, (Mal.), pol (Sinh.), ong (Burm.), niu (Poly.), ete., ete. This tall 
pinnate-leaved palm is indigenous to the islands of the Indigm and F . 

Oceans, but now cultivated throughout the tropics in all warn 1 
situations, such as along the sea-coasts of India and Burma. = 

Habitat.—The cocoanut is essentially a tropical plant, and’ whi e 
can grow up to the 25th degree N. or 8. latitudes, it but rarely Fees 
in the extreme limits of its region. From the Bay of Bengal it follor 
the Gangetic basin inland some 200 miles, but on the coast of India eng : 
does not penetrate for more than half that distance. _Buchanan- 
(Stat. Acc. Dinaj., 1833, 150) found that it ripened fruit with difficult 
Dinajpur, but I have seen it do so at Falakata, which is consi 
farther to the north, and a writer (Journ. Agri.- -Hort. Soc. Ind., 1898) sp 
of it fruiting freely at Dam Dim in Jalpaiguri, or 300 miles from the sea — 
also fruits abundantly in South Sylhet. It would thus appear that t 
limit of fruit-production, viz. the 25th degree, is frequently exceedec 
the immediate basins of large rivers. Hence it may even grow in 
though it will there ripen its fruits very indifferently. On the west e 
south coasts of India, on the other hand, its cultivated distributic 
much more restricted. In Kolaba and elsewhere it may be found o a tl 
immediate shore and for 50 to 80 miles inland, ascending the hills to abe 
3,000 feet. Further to the South in Mysore, for example, it passes inla 
to nearly double that distance. It very possibly gave the name te to 
Cocos Islands and is plentiful on the Laccadive and Nicobar groups 
not in South Andaman, Gamble says “the cocoanut palm is not, 
the palmyra, a forest tree, though it may be seen practically in or 
grown in gregarious plantations all round the Indian coasts and on § 
of the islands.” The Indian region may thus be said to be the lower bas si 
of the Ganges, Brahmaputra and Irrawaddy, also the Malabar and Cc 
mandel Coasts and acgpcant islands—Madras Presidency being the chief 
producing area. ui 

History.—On the sanction: that it originated in the islands of the T 
and Pacific, there would be little to prevent its having been carried e 
currents of the sea, or in some cases by primitive man, to the western s 
America and to the coasts of Southern China, Siam, Burma and India, in 
toric times. This is so natural and obvious a supposition as. to render 
the learned arguments indulged in by authors on this subject superfluous. 
Spanish, Portuguese and Dutch travellers may have greatly aided in its ¢ 
bution, more especially in conveying it to the east coast of America, to the W 
Indies and to Africa, but a wide natural distribution had doubtless bape 
long anterior to the discovery of America. It is, therefore, hardly of s 
consequence whether or not it may have been indigenous to tropical Ame. 
well as to certain of the islands of the Pacific. Its natural habitat is undoubte 
maritime. It is known by so many widely diversified names, in the regions if. 
present production, as to necessitate a vast antiquity. But as possibly indic 
of a stronger claim for an Asiatic than an American origin, derivatives 
Sanskrit name ndri-kela have accompanied the palm eastward very ne 
the shores of America and westward to Madagascar and Turkey, to a far grea 
extent than can be shown for any other classic or ancient name that it possess 
This does not of necessity involve its being accepted as indigenous to In 
simply that its extended cultivation accompanied Sanskrit influence. 
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de C ultimately inclined to the idea of an origin in the Indian Archi- 
ago. il Orig. Cult, Plants, Lagi Tek | Cook has taken great pains to refute De 

ents and thus to stou Ae ey an American origin, He re 
it is no fault of rel te | that t he early inhabitants of America neglec 

pee ite history, but ly neither was that neglect India’s ** fault. We 
ied in dealing with the records that exist. Wiesner (Die Rohet. des 

enr 1903, ii., 419) advances no personal opinion but quotes authority 
* ual nationality (American and Asiatic.) Jumelle (Les Cult. Colon., 

#01) is opposed to the belief that the nuts were brought by currents 
to India and inclines rather to the view of an Indian origin. The 

mown to Cosmas in the 6th century A.p. (who calls it argellion, @ 
derived from the Sanskrit), and John of Monte Corvino, in the 

ary, speaks of it as the “ Indian Nut ” (as the Arabs do to this day). 
EOithoy and The Way Thither (ed. Hakl. Soc.), clxxvi., 213.] It 
seen and mentioned by Marco Polo in the 13th century, under the 

opera Nut.” (Cf. Travels (ed. Yule), i., 102; ii., 236, 248, ete.] 
i we exhaustive and most picturesque accounts of the cocoanut 

given by Varthéma (Travels, 1510 (ed. Hakl. Soc.), 163), by 
2 (1598 (ed. Hakl. Soc.), ii., 43-51), by Baber (Memoirs, 1526, Leyden 

Ers! rine, transl., 327), and by Abul Fazl (Ain-i-Akbari), etc., etc., to whose 
nts the well- known. description in Household Words, and. later. that of 

irch (Indische Heil-und Nutzpflanzen, 1892, 144-56) appear to owe much. 
que tion of the early European knowledge of the cocoanut is discussed 
tam (Herb. re tNe 1750, i., 8), who quotes the passages of Theo- 

us ets PI Sriws,:2 (ed. Scaliger), 1644, 286) and of Pliny (Hist. Nat., xiii., 
; (i folland, transl, }, 1601, 390) which have been supposed to refer to ‘coum 
cts ra. The names given by these ancient authors are Cuciofera and Cocos, 

: t be given to any nut. A much more likely derivation is that 
d by Barros (1553), Garcia de Orta and Linschoten, viz. from the 

1 Ihisc0co (macaco, Portuguese) applied to a monkey’s face, an admirable 
on to the three scars or markings on the base of the shell. Coca (a shell) 
a 1 ve been the peeye suggestion of that name. [C/. Oviedo, Hist. Gen, 

. de las Ind., 1526 (ed. 1851), i, 335; Garcia de Orta, 1563, Coll., xvi. 
, Tract. de las Drogas, 1578, 107; Pyrard, Voy. B. Ind., 1601 (ed. Hak, 

2), ii., 372-86, etc.) ; Clusius, Arom. Hist., 1605, i., ch. xxvi.; Boym, Fl. Sin., 
f+f2; Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 17; 

ailton New Ace. E. Ind., 1727, i., 296, 306; Forster, Pl. Esc., 1786, 48 ; 
Hist. Rei Herb., 1808, 103, 269; Milburn, Or. Comm., 1813, i., 277-8; 

Agineta (Adams Comment.), 1847, iii., 438-9; Hobson-Jobson (ed. 
6), 1903, 228-9, 233-4; Joret, Les Pl. dans L’ Antiq., 1904, ii., 299, 360.] 

CULTIVATION.—F or seed purposes ripe nuts should be chosen from 
3 of mature growth but not too old. After being kept from four to six 

éks, seed-nuts are planted just below the surface of the soil and about 
t apart. Ashes and saltare freely scattered in the trenches as manure 

abe a protection against insects. The seedlings thus obtained may 
» pl tg out from two to six or more months later, preferably at the 

ing of the rains. Such is the usual method, which will be found 
eribec | fully in the Dictionary. In some parts of India, however, 
young plants are not removed from the seed-beds for one or even two 

_ In Java and the South Sea Islands the Natives hang the nuts for 
mi fapbnths in the open air, under the eaves of their houses, until the 
eots and roots appear. The seedlings are then put into the positions 
they are to occupy permanently, This method has been freely 

by European planters owing to its great saving of labour and the 
ily facility it affords for rejecting bad or weak plants. A further method 
to leave the nuts to dry for four to six weeks and then to lay them 

together in a damp shady place until the shoots that appear 
bm them are about 10 to 12 inches long. They are then planted in their 
nanent positions, and should not stand nearer each other than from 
to 30 feet apart each way. It should be remembered that for 
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fructification the cocoanut requires absolutely open air and plemt 
sunshine. The subsequent treatment consists in hoeing the ground arot 
the stems and manuring them, especially with salt, at the beginning of 
rains. They may be easily transplanted when only a few years « 
in many cases with advantage, but the new pits into which the 
placed must be filled with good soil, manure, and a little salt. (Of. F ‘Pre 
World, Jan. 17, 1896.] any ps 

Yield. —Cocoanut palms will bear fruit, according to the locality 
the care expended on them, in from five to ten years. They throw fe . 
spathe and a leaf every month, and each flowering spike veld ' 
to twenty-five nuts. The yield varies according to the soil, . 
expended, and also variety grown. It has been placed by some | 
as high as 200 to 300, by others as low as 30 nuts per tree per annur 
a safe average might ‘be 80 to 100, or say 5,000 nuts per acre; and a 
to each fruit this would give a total crop weight of 6% tons an acre, 7 Ta 
the palm will continue to bear such crops for 70 to 80 years. | Ay 

Cultivated Forms.—Although the Natives recognise many. : 
or races, these are doubtfully distinct botanically. Moreover, » 
so numerous. that it would be almost impossible to enumerate ev: 
better known “ sports” and cultivated conditions that are claimed to ex 
There are, for example, 25 commonly counted in Java—Miquel especi: 
describes and names 18 of these and calls them varieties ; 40° in 
Philippines ; 5 recognised in Ceylon; 30 in Travancore alone ort 
to Dr. Shortt; lastly, Jumelle (/.c. 92) and Firminger, both com 
from M, Le Goux de Flaise, say of India that it is vellowistired fi 
nise 7 forms :—(1) Coromandel or Brahmin nut, a yellowish-re 
(2) the Kanara, a very woody ovoid nut; (3) ) the Malabar ; (4) ¥ 
small and spherical; (5) Achem, small and ovoid ; (6) Necobar or poi vin 
nut, the biggest of all, and (7) the Ceylon nut. The Brahmin nu 
esteemed for its milk but is inferior in kopra and coir. Of | 
is said there aré two special dwarf forms: (a) the King Cocoanut, 
produces a golden-coloured fruit. but rarely attains a greater heig 
20 feet. It is confined to the gardens of the better classes. (b) 
smaller plant much sought after. BS Ss | 

Soil and Climate.—All writers admit that the palm will grow 
tively on sandy soil, but Semler and others point out quite clearly tl ha 
must not be dry sand. Many soils otherwise unsuitable cam be ac 
by adding the necessary manures; thus clay soils can be made 
by admixture of sand and fertilised by the addition of calcareous sa 
Jumelle observes that the cocoanut requires heat, moisture, a f a l 
soil, calcareous salts, alkaline salts, a certain quantity of sea-salt, an nd 
fair amount of animal manure. It should be noted, however, that ai 
manure if too freely applied is apt to encourage a weevil pest (vide in, 
The best manure (vegetable) appears to be cocoanut husks. [Of. 4 Tr ee 
Agri., 1893, xiii., 106-8.) Semler observes that the most desirable position — 
is a porous soil sufficiently near the sea that at high tides the se a-wate 
may permeate the trenches cut for that purpose. Cochran ri 
1897, xvii., 173) and Jumelle (J.c. 94) give chemical analyses 
how very important salt is as a manure for this palm. 1" 

It is necessary that the temperature should be fairly even all they 
round, 75° and 50° F. being the extremes. If the rainfall be event 
distributed throughout the year some 48 to’50 in. will suffice, but if le 
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ater must resort to artificial irrigation. [C/. Baur, Ind. Gard., 
L, 1899 ; Cochran, Trop. Agri., 1900, xix.] 

ve TI ONAL PECULIARITIES OF INDIAN CULTIVATION.—Bombay.—Theo 
mut is only common in the south of this Presidency, and its chief value 
in the rich supply of toddy it affords. In Kolaba district, however, the soil 

sare foun so suitable that the toddy exceeds the demand. The ave 
a vil of nuts is said to be about 120 per tree, and each palm thie he 

> have cost about Rs. 9 up to the point at which it begins to yield. In 
a di istrict the annual yield is Lseitiated at 75 nuts to each palm. The dry 

» sometimes thrown into a well and left to sprout there, being subseque: aly 
oA pruresty : or they are allowed to fall from the tree and then nin f 

war district they are planted and grown in pits 34 by 3 feet 
er, cut out of solid limestone and filled with mould. In 

ir and Ratnagiri the cocoanut is abundant, and in the latter district 
annual profit from each tree is said to be about Rs. 1-3-0. During 

arral Purnima”’ or Cocoanut Festival of the Hindus, which is supposed to 
the end of the monsoon in August, Nyt oa Natives throw nuts into the 

is a critiate the pod of storms. [C/. Madras Mail, Aug. 23, 1899.] 
s.—This Presidency, especially the Malabar and Coromandel Coasts, 

jichiet seat of the Indian cocoanut industry. The Laccadive Islands 
paper pontinasnts to AD is on the Malabar Coast, the produce of both 

peared ela Ceylon ; the coir produced is conveyed to India and lost sight 
tomary trade returns. The Godavari district has been called the 

‘aradi: of the ae Concent palm,”’ the delta of the river showing an abundance 
: > trees. Mr. Lushington, District Forest Officer of Kistna, stated in the 

Agriculturist (Jan. 1, 1895, xiv., 457) that 200 nuts per annum was a 
oderate estimate for good fruiting trees in the Godavari district, and indeed 
mn higher 3 average (250 to 300 nuts per annum) has been quoted for Ceylon 

ured palms (Trop. Agri., April 1, 1893, xii., 650). In Travancore 
00 iC Wares were counted during’ settlement operations in 1902, and it is 

d that 25 per cent. should be added for non-taxpaying areas. [C/. 
i, Oct. 30, 1902.] In South Kanara, plantations extend along the whole 

2, the average to the acre being may 120 trees each, yielding 40 to 50 nuts 
. The seed-nuts are usually not plucked but allowed to fall from the trees. 

In Mysore there are said to be four varieties of the cocoanut—red, red and 
, By light: greenanddark green. Toddy is not made from the palm, as the fruit 

re valued. Occasionally a few green nuts are cut for the juice and for their 
The Mysore cultivation is to some extent peculiar, and a full account of 

w il I be found in the Dictionary. 
n the Nicobar Islands the palm is very abundant, the annual yield being 

d at about 10,000,000 nuts. In the Andamans it is said to be a com- 
ely recent introducton. In 1901-2 there were estimated to be 42,997 
it trees in bearing and 64,821 not, and in the same year 428,897 nuts were 
d'into the oil-factory at Viper. 

oy Siecome success would appear to depend largely on the district. Mason 
urma and Its People (ed. Theobald), 1883, ii., 143) says that the palm will not 

except near the sea, and in many parts th e seedlings are believed to damp 
“some years ago it was reported there were 10,000 acres under cocoanuts 

» Bassein district of Pegu alone. 
a Bengal the cocoanut is plentiful throughout the lower Gangetic basin, but 

4 rule only in garden cultivation, and the produce is not much in excess of 
al demand. Phenix and not Cocos is the palm used in this province as 
} source of toddy and sugar. In the districts of Barrisal, Backergange and 

hali it is extensively grown in plantations by itself or along with the 
nut palm. Throughout Bengal the opinion prevails that to fruit well the 

rer two or three leaves must be removed in September. 
_ In Upper India and the Central Provinces the cocoanut is not cultivated. 

ED EMIES TO THE COCOANUT.—The greatest danger to which this palm is 
et arises from the attacks of various insects, mostly the grubs of beetles. Of 

these Butocera rubus, a large insect with a reddish-brown head, ap to attack 
the root and subsequently to find its way into the stem; it is believed to be 
e y prevalent when the ground has been too richly manured. Jumelle 
( 100) says a similar insect lays its eggs in the stem and the larve bore 
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their way to the terminal bud, which they devour. The danger of s 
is averted in the Straits Settlements by sprinkling the young palms ¥ 
water. Another destructive beetle is Calandra palmarum, a species of E 
beetle which destroys both the young leaves and the terminal bud, thus 
killing the palm. It is especially prevalent in the Malay States. O 
Coromandel Coast boring grubs are extracted by means of a barbed steal 
They are eaten as a delicacy by the Burmans, who are great adepts at e 
them. The Rhinoceros-beetle (Oryctes rhinoceros, Linn.), a large 
brown scarab, has been reported as especially destructive to palm trees in 
and Singapore. It damages the trees by cutting holes through the youn 
shoots. The larve of a large weevil (Rhynchophorus foresee ae ; 
a great number of trees by tunnelling into the trunks. The only cure 
extraction, though the use of salt and brine is often beneficial. . 

The leaves of the palm are also much injured by other insect pests an 
life-sap sucked from the plant. Certain of the (Coccry#—the Scale B 
such as Aspidiotus destructor, Signoret, and Dactylopius cocotis, Mas! 
especially destructive in the Laccadive Islands, and are the more dz 
because it is difficult to proceed against them by ordinary methods of s 
[Cf. Maskell, in Ind. Mus. Notes, 1896, iii., 1, 66-7.] Semler says (Lie. 6: 
a large wasp is in the habit of making its nest in the young fruit. ‘ 
remedy is the destruction of the nest. 

Larger and more easily checked enemies are rats, squirrels, fying 
cats, tree-dogs (Paradoxurus), etc., which sometimes eat the young f. 
often destroy the terminal bud. As a remedy, Semler suggests that a prepa: 
of cocoanut kernel with arsenic, pulverised glass and strychnine, or th 
should be put into cocoanut shells and hung in the trees. / ‘ot 
mongoose is the best protection. Nicholls recommends covering the 
the palm with sheets of tin or galvanised iron for some twelve ine! 
rats being unable to climb over these. The young plants must also bep 
against the ravages of wild hogs, elephants, cows and porcupines. — 
palm has actually been killed by beetles or other pests, care should be t 
to destroy the whole stem by fire, as a single palm left lying or uti fh a 
posts, rails, handrails to foot-bridges, etc., may contain and send out 
the pests to destroy an entire plantation. Tt has accordingly been sugg 
the preservation by planters of infected timber as well as the non-dest 
infected cocoanut-refuse should be made a statutory offence, since such neg 
always constitutes a public nuisance and too often involves a public disas: 
[Cf. Ridley, Rept. on Destruction of Cocoanuts by Beetles, Singapore, 1889 ; Te 
Ceylon, ii., 529; Ind. Mus. Notes, 1891, ii., 8-9; 1893, 175; 1903, ° wipe 
Watt, Plague in Betel-nuts, Agri. Ledg., 1901, No. 8, 140; Trop. Agri., 
xxiii., 636; Butler, Diseases of Cocoanut, in Board’ Rev. Madras, 1908, No. 78¢ 

FIBRB.—This useful plant yields various fibres or fibrous materi: 
A delicate tomentum or cotton, found at the base of the leaf, is em 
as a styptic. The leaves may be used like those of other palms for u 
the purposes of paper. The leaflets of two or more leaves are braid 
mats that are used in house-construction. They are also often s 
off and made into brooms, or their midribs separated and s 
Again, the leaves are frequently employed as thatch, and dried they 
be utilised as crude torches. ‘The half-fruit (nut with adhering pe 
is largely used as a scrubber. , 

History.—The important fibre, however, is of course the Cork! yh 
is obtained from the thick outer wall of the fruit (or husk). This 
to have been known to the early Arab writers as kanbdr, being so 
for example, by Albirini (cf. Journ. As., ser. iv., tom. viii., 266) 1 

i? 

llth and by Ibn Batuta (Voyages, etc., Soc. Asiatique, 1858, ‘iv. , 121) 
in the 14th centuries. Correa (Lendas da India, ii., 129-30) tells us that 
the Governor (Alboquerque) of Cananor devoted much care (1510 
to the preparation of cables and rigging of coir (cairo), of which # 
was great abundance. Pyrard (Voy. E. Ind. (ed. Hakl. Soe. -), 1887, i, 25 ) 
speaks of the revenue having been paid (in 1610 a.p,) of cairo by the Mal. 
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_ The word coir did not come into the English language until the 
nth century. It is doubtless an Anglicised version through Portu- 

| e cairo of the Malayal verb kdydru = to be twisted (kdyar, . and 
ut, Tam.). Both the fibre and the rope made from it appear to ‘have 
exported to Europe in the middle of the 16th century sate the name 
a tienen very possibly, of kdiyar. But it was actually 

gas the Great Exhibition of 1851 that coir rope and matting 
sd commercial importance in England. Thus Milburn, writing as 
1813, observes that cocoanuts are an article of considerable trade 

) parts sof India, and that coir ropes are much esteemed there. He 
s nothing at all of any exports to Europe. It deserves notice, too, that 
collections of early letters of the East India Co.’s servants, published 
fe W. Foster, contain no reference to the cocoanut fibre. 

uction.—Taking India as a whole, coir is only obtained as a by- 
_ As will be seen under the notes on trade, the present-day Indian 

s are almost entirely made from Bombay and Madras, and it may be 
ih at Madras, Cochin, the Laccadives and Malabar are the only parts 

a that produce coir on a commercial scale. According to the Manual 
Kanara (1895, ii., 147-8) about 5,000 persons depend for their living 

he manufacture and sale of coir in that district. It is further said that 
0 cocoanuts produce 1 candy of coir. The cost of raw material and 
mute e is about Rs. 15 and the selling price about Rs. 20 per candy. 

e in India the fibre is dark and coarse, and not comparable to the 
lities of the above-named districts or to that of Ceylon or Singapore. 

e are many reasons for this. Situation is one; the fibre would seem 
The come coarser at a distance from the coast ; but variety, age at which 
nut is gathered, care and skill in steeping, "beating, and cleaning the 
efi. ., ete., are all factors of no small importance. If the palm be 
vated for the supply of juice or to afford ripe fruit, the fibre usually 
es in the one case imperfectly formed and in the other overripe. 

uch, at least, is the common opinion, although according to Wiesner 
. li., 420) only three varieties of C. nucifera are really suitable for the 
oducti ion of coir, viz. rutila, cupuliformis, and stupposa, and the first 
ite gives the finest and most elastic fibre. These are three out of the 

; en forms given by Miquel. Wiesner, however, would appear to have 
lopted for general application a criticism which Miquel (I.c. 65) originally 
tended Be eccnayely for the Dutch East Indies. In many countries such 
Guam a specially long fruit is grown for the express purpose of affording 
“ae straight-bristle fibre. Of Indian coir it has been commonly 
med that the best comes from Cochin, and that as a result attempts 
e been made to imitate the light colour of the Cochin fibre by bleach- 

ing. But the chemicals used in this process destroy the elasticity of the 
a and render good qualities bad and inferior qualities worthless. 
ither does it seem quite clear whether by Cochin coir is meant com- 

the produce of the Native State or that of the whole coast of 
ied or indeed all high qualities from whatever country obtained. It 
‘i d that for fibre the nuts should be cut in the tenth month; it would 

, however that a large quantity of ripe nuts are exported to Europe 
: h isk and the coir separated on arrival. 

Maiipdlation. —Concise accounts of the various local methods of re- 
‘Moving the fibre from the shell and of separating and cleaning the coir have 
been n given in the Dictionary (l.c. 428-30), to w ich the reader is referred. 
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Briefly it may be said that for the first process an iron spike is fixed in th 
ground with point upwards, and that the nut is so struck on this hat 
point penetrates between the nut and the husk, and causes them to se 
A Native can treat in this way about 1,000 nuts daily. Although m: 
machines have been tried for this purpose, hitherto none have been fo 
which can compete with hand-labour. The husks after being rettec id 
brackish or sweet water for 7 to 18 months are crushed either nd 
or by machinery, and the fibre extracted. Fresh water is said to inj jure 
the fibre. The retting process is sometimes dispensed with, the hr 
being steamed till the fibre separates. After 1 ing dried bee 
** willowed ” or cleaned of dust and refuse, and it is to 
various grades or qualities such as “ mat ” ‘or long fibres (used for spinning 
purposes) ; “ brush and broom ‘ bristle ””— etre arta aa 
upholstery, the tow or curled fibre; and the dust or refuse emplo: syed 
as a manure and for other purposes. The best bristle fibre done up in 
small bundles, and with the fibre stretched straight and clean, may fete 
£30 a ton. The mat fibre is worth £20 per ton and the waste £10 a to 

Under a high pressure a cocoanut dust was found to make a ra 
brittle cardboard which on being touched by water-would instantly s rall 
up and close any hole made in it. This was looked upon, some ten year 
ago, as a valuable discovery for rendering warships practically unsinkable 
by gun-fire. The ordinary uses of coir, coir-yarn, etc., are so well known 
in most households, that it seems superfluous to attempt an enumeration. 
Coir-matting, coir-ropes, cocoanut brooms and. besoms, hassocks, ham- 
mocks, “bass” for nursery men, bags for seed-crushers, ot ae ie 
are amongst the many forms of manufactured coir. Coir rope is es 
serviceable in India because it does not suffer from the damp , anc 
sails are accordingly sometimes made of coarse coir-cloth. In the Laccadiy 
Islands mats made of cocoanut leaves are used as sails. In nd 
India the fronds are and woven into neat baskets. (Gh Dose 
Useful Fibre Plants of the World, 120-3.] 

Yield.—As regards yield of fibre per nut and price, it has been s 
that 10,000 husks iceated in Raphind yield about'50 owt. ef spindtneal ib: 
and 10 cwt. of brush fibre. tated ie ox patel ope 
coir (or say 13} cwt. to 10,000); in Madras 18 large nuts and in ‘ 
Laccadives 60 small nuts give a similar amount ; but whereas a pound ¢ 
Laccadive coir spins to 35 fathoms (210 feet), a pound of the coir from 
large Madras nuts wil] only measure 22 fathoms (132 feet). — 

Prices.—The quotations for Coir on the London market, as published 
Messrs. eae October 15, 1907, may be here given. The spot 
were as OWS >— 

ieethaetenttisdeeeenorentteandlietencmennediachareiloeeensaneremenamnes eeeerenc een ee 

ai Se ame 

af Bay - Dhols| 11 6 Obie Ow Common to Cochin Ropi tol4 0 0 

>? >> oe » nee Bales 12 0 0 2” 15 10 

as »» fair Cochin Weaving ., oo 44 '9SO | Astes 
Fair to good a s ‘3 o! 190¢0).0,, a 
Good to extra pa = = oo) 25).0; 04 2950 
Common to fair Ceylon Dholls and Ballots .. 14 0 0,,18 0 
Fair to good Ceylon Ballots and Bales .. 2 0-0. Saree 
Good to extra Ceylon Ballots : He 23 0 0, 28 0. 

Corn Frsre—Cocer, common .. ait 8 00,15 0. 
fair .. 4 iW « 17,900 0. A068 
good a San 20 0 0,23 0. 

Ceyrton, short to fair = 615 0,,,.8_¢6 
clean long .. .. oO @,. if a 
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A RECORD OF TRANSACTIONS AND PRICES 
4 £ a. d, £ a d. 

Cor n Rore—4} to 6 inch ry t .. 15 0 Oto2l 0 0 
a On” sa eis os ce. aD. OO OY Se ee 

irae. 14 ,, A rs oe oP 16" 0: 0',, 8°70) 0 

Bani the Month of September. 
Landed Delivered Stock Oct. 2. 

1907. 1907. 1907. 1906, 1905. 
190 tons. 485 tons. 1,600 tons. 2,925 tons. 1,936 tons. 

90 ~«C«y, 106 ,, 234 =—,, 621 ,, 794 ,, 
hve — » AB eins 164 ,, 216...,, 88 ,, 

uae Jan. 1 to Oct. 2. Delivered from Jan. 1 to Oct. 2. 
1907. 1906. 1907. 1906. 

. 3,791 tons. 4,861 tons. 4,723 tons. 5,012 tons. 
“- 786 ” 1,144 ” 629 ” 1,423 ” 

Dag >). ae 263), ...3 143 —=C«, 156 SS, 

. Text. Journ., t. 1892; Morris, Cant. Lect. in Journ. Soc. Arts, 1895, 
3 Dodge, Useful ibre Plants of the World, 1897, 120-3; Kew Bull., 1898, 

ic is. ii.), 245-8 ; Hannan, Text. Fibres of Comm., 1902, 151-4; Dunstan 
ee Tech. Repts., 1903, i., 79.] [For Trade, see Collective Statement in 

scoanut Products, pp. 362-3.] 
Wie OPRA (KOPRA ) AND OIL.—The kernel of the cocoanut sliced and 

ried either in the sun or artificially is called Copra (Kopra). It contains 
om 30 to 50, some say even up to 70 per cent. of fixed oil. The fully 

cocoanuts only are used in making copra, but though the quantity is 
ss the quality is said to be higher in three-quarters ripe than in fully ripe 
ruits. But the oil may be expressed either from the fresh kernel or from 
1e dried kernel, and by a hot wet or dry cold process. Artificially dried 

pra is often smoked, and as this colours the oil its value is thereby lowered. 
. Oochran (Man. Chem. Anal.; also Trop. Agri., May 1, 1893, xii., 
; July 1, 1899, xix., 44) gives the composition of copra thus :—moisture 

per cent. ; oil 67 per cent. ; albuminoids 6°69 per cent.; carbohydrates 
21 per cent. ; woody fibre 2°11 per cent.; and ash 2:99 per cent. 
aler (I.c. 653) observes that sun-dried copra contains about 50 per cent. 

il, artificially dried 60 per cent., and if dried at the boiling point of 
ater it may contain 66 per cent. 
 Oi1.—Dunstan (Edible Oils, Ic. 129) gives his examination of 
Malabar, Bengal and Bombay samples. The Malabar had an acid value 
‘Kou of 35°21 as compared with Bengal 11°84, and Bombay 9°95; the 

aponification value of Malabar was 258°2, Bengal being 255°6, and Bombay 
255°5; the iodine value of Malabar was 8°54, of Bengal 8°41, and of 
3ombay 8:25; the Reichert-meissel value of all three was found to be 
ligher than the ordinary standard, viz. Malabar 6°71, Bengal 6°79, and 
Bombay 6°65; lastly the melting-points were Malabar 23'5° C., Bengal 
245° C. and Bombay: 25°0° C. Blount and Bloxam (Chem. for Engin. and 
Manuf., 1900, 236) give the saponification of this oil as 209 to 228 and 
iodine absorption as 7 to 9. [Cf. Greshoff, Rept. Kolon. Mus. Haarlem, 
03; Bachofen, Complete Anal. of Cocoanut, showing its demands on the 

Soil, in Times of Ceylon, Nov. 1899.]} 
_ £&xtraction.—Various methods of obtaining the oil are resorted to: 

or example, when pure colourless oil is required the copra is boiled with 
iter, grated and squeezed, the resulting emulsion being again boiled till 
2 oil rises to the surface. This is thus a hot wet process. If fresh kernels 

re used this is called dvel oil, and if from copra it is muthel. Moreover 
2 are several special modifications chiefly intended to produce the very 
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pure white oil which has the highest commercial value. Crude or 0 
cocoanut oil is, on the other hand, produced by crushing the copra in a 
native oil-mill worked by oxen. This is a cold dry process, but some of | 
the most highly prized grades have been cold drawn. The mill is really — 
little more than an enlargement of the druggist’s pestle and mortar, but it 
is so efficacious that the extra amount of oil obtained by employing 
European machinery does not counterbalance the expenditure involved. 
Moreover, the residue of the copra is sold as cocoanut oilcake (poonac), 
the drier the cake the lower its value ; the poonac is normally worth 25 per 
cent. of the copra. ¢ 

The best East Indian cocoanut oil is known as “Cochin.” This is” 
remarkable, since it is generally thought that ripe cocoanuts are 
necessary for the oil, whilst green nuts are best for the fibre. Yet“ Cochin — 
fibre” and “Cochin oil” both rank highest and possibly from the same — 
reason, viz. that the name Cochin is given to all high grades. How ever, 
it is possible, as mentioned above, that what is called ‘* Cochin coir ” > comes — 

in reality very largely from the Laccadives and the Cochin oil may come 
from Cochin. In 1897-8 the Tropical Agriculturist opened its columns” 
to a discussion as to the reason for the higher price obtained by ‘Codhiae 
compared with Ceylon cocoanut oil. The difference was then said to be 
about 36 per cent. Butin January 1904 there was apparently little differ- _ 
ence, and in May 1905 Cochin oil was selling at only 16 per cent. bette 
than Ceylon ; hence it may be assumed Ceylon had improved materially. = | 
During the discussion indicated an ‘“‘ Old Cocoanut Planter” observed that — 
perfectly clean and dry copra yields an oil which if put in a tumbler is m= 
distinguishable to the eye from a similar glass of water. The inquiry, it 
may be said in conclusion, resulted in a general agreement on several poin a 
such as that the purity of colour and therefore higher price of Cochin 
were due to the greater care taken in the selection of nuts for crushing an 
in the preparation of the copra. It was acknowledged that nolo ae 
copra usually resulted in a tainted oil; that none but quite ripe and quite 
sound nuts should be used (it was said) for example, that on the C 7 

coast the nuts are allowed to drop off ‘the trees) ; that great care should 
be taken to keep the split nuts free from dust and dirt whilst drying 
and finally, that the excess of stearine in Cochin oil, which makes it p 
able for candle-making, is due rather to the superior quality of the nut an 
more careful cultivation than to any natural superiority of the soil. Alaa 
all Ceylon (European) growers, it may be observed, are agreed that one of 
the principal advantages of the Cochin climate lies in the fact that: the 
copra can be dried in the sun. In the controversy above indicated it was’ 
stated, however, that if the copra were dried at an even temperature, where 
smoke could not reach it, the result would be equally good with the sun- 
dried nut. But it may be added the difference between cold dry and hot 
wet expressed oil may be a far more.important factor than hitherto” 
recognised in determining the value of cocoanut oil. All the cocoanut 
products seem subject to extreme fluctuations in price. It is generally 
accepted that the safest standard to purchase copra or cocoanuts is the 
price ruling for the oil. ° 10 

The Oin is largely used in India both in cooking and for toilet’ 
purposes. Its employment as an illuminant was at one time important 
but has considerably diminished owing to the introduction of cheap 
American kerosene, the best qualities of which are cheaper than ordinary’ 
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t oil. It is still, however, occasionally found in some Roman 
ie churches, and in England and elsewhere it is made into candles, 
ly nightlights. The latter use was a discovery made by Messrs. 

7 Co., who introduced candles made with cocoanut oil for public 
ution at the time of Queen Victoria’s wedding; but in ordinary 
manufacture the oil has been somewhat displaced of late by 

_ [C}. Board of Trade Journ., Feb. 1898.] In Europe it is 
ely employed, particularly in France, where pomades and other 

et articles are produced in great quantity and variety. It is 
: u line din the manufacture of salves and lotions of various kinds 
1 to adulterate cod-liver oil. It is considered an effective hair-restorer 

is universally so used all over India. The long, black, lustrous tresses 
i e Filipino women have been attributed to the use of this oil. (CH. 

and Leather, June 25, 1904.] 
regards the soap industry, cocoanut oil makes a white, hard soap, 
is more readily soluble than almost any other in hard or even salt- 

ter. The form known as “ Marine Soap” may be used medicinally in 
st -making and in the preparation of soap liniment, but it has the dis- 
bees of imparting an unpleasant odour to garments or to the human 

e Messrs. Lever’s Sunlight Soap factories use a large amount of 
nut oil. A fair proportion of the Native-made soap of India is also 

ed by boiling this oil with dhobie’ 8 earth, salt, saltpetre, quicklime 
ater. 

sy 

etable Butter.—The various cbc and contrivances for pro- 
g vegetable butter—cocoanut butter more especially—may be said 
ve originated one of the many new aspects of value in this palm. Pure 

C08 Sat oil has for some time been used in part manufacture of margarine, 
¢ parish advantage, since it supplies a certain amount of glyceryl salts, 

irly low fatty acids, whose absence from ordinary margarine constitute 
h mically the principal difference between that product and butter. For 
is purpose the characteristic odour of the oil is removed by treatment 
hh alcohol and animal charcoal. [C/. Blount and Bloxam, l.c. 238.] But 

far more important industry than the adulteration or fabrication of 
ine is the production of cocoanut butter (see Cacao Butter, p. 1076). 

‘he process of producing cocoanut butter or, as it was subsequently termed, 
hs in,” is said to have been discovered by a German professor, Dr. 
Schlinck, and developed by him at Ludwigshafen. He produced a pure 

table fat. which for culinary and edible purposes was claimed to be 
much superior to butter, lard or tallow, all of which contain acids that 
trough heat form undesirable products. [Cf. Ind. Agri., Sept. 17, 1887; 

» Bull., 1890, 230-8 ; Basu, in Journ. Agri.-Hort. Soc. Ind. (Proe.), 1890, 
:, 62-3, ] Dr. Therner, Second Physician of the Imperial Hospital, Vienna, 
ointed out (Centralblatt fiir die gesammte Terapie, Oct. 1889) that a firm at 
annheim had also produced a cocoanut butter free of fatty acids, such as 

was suited for persons of impaired digestion. [Cf. Journ. Board Trade, June 
a )L.] The manufacture of these and such like butters was naturally very 
inkly extended, and indeed Messrs. Loder & Nucoline, Ltd., of Silvertown, 
ondon, claim to have preceded even the German firms in producing — 
"a anut butter and cocoanut suet, which they called ‘‘ Nucoline” and 
i eu. » Their sales are now ona very large scale, so that their goods are 
oming daily into extended demand. ‘“ Vegetaline”’ is the name of the ‘ 
ro oduct as now manufactured in Marseilles. More recently Messrs. Gaudart 
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& Co. have commenced making what they call “ Cocotine ” at Pondicherry 
Similar factories have also been established in America and elsewhere. [I a 
Madras Mail, Jan. 23, 1902; Ind. Agri., Nov. 1902, xxvii., 348 ; — 

There is thus an opening for Indian industries in this product w uic 
that country will be ill advised to neglect. The importance to Euro De.0 
the discoveries briefly indicated lies in the fact that cocoanut butter - fis 
vides bakers and biscuit manufacturers with a substitute for butter wi : . 
is not only pure and cheap but even better suited for baking puree 
butter proper. One of its chief advantages is that it does not 
become rancid, and recently the use of this butter has been acithotisedel y 
culinary purposes in the French army, a fact significant of the fut ir 
demands of the world. The consumption of this product must in fae 
yearly expand and the traffic become of infinite value. Confectioners a: 
said to find cocoanut butter an entirely satisfactory substitute for the mor 
expensive cacao butter (see p. 1076), the imports of which into Englanc 
have in consequence for some years past materially declined. Cocoar 
butter is not, however, strictly speaking, a substitute or even 4a 
adulterant of dairy butter, but a substance that commands independ 
recognition. [Cf. White and Humphrey, Pharmacop., 1901, 331; ; Rem 
des Cult. Colon., June 1903, No. 126, 324.] a 7 

Adulteration.—It should be added that cocoanut oil is sometir 
used as an adulterant of volatile oils. It may be detected by the fa 
that oils so adulterated will solidify wholly or in part in a frecoinaa mix bur 
Cocoanut oil has thus been found in cananga, citronella and pa. | 
oils. [Cf. Gildemeister and Hoffmann, Volatile Oils, 1900, 201.] Coe to : 
nut oil melts at 68° to 82° F.; its sp. gr. at 212° F. is 0'868 to 0-874 ar 
its saponification from 209 to 228. ae 

Cocoanut Oilcake or Poonac.—As observed above, this is the | 
product of copra, after the expression of the oil. Voelcker (Essay on ti 
Influence of Chem. Disc. on Agri. reviewed in Trop. Agrist., 1896, xv., 800 an 
said to have observed that the cocoanut cake is better adapted for fatteni 
stock than for young growing animals or store-stock. Its analysis ii 
as follows :—water 9°50; oil 8°43; albuminous bodies 30°40 (oa t in 
ing nitrogen. 4°50); mucilage, sugar, fibre, etc., 40°95; mineral matter 
(ash) 10°72. It was very largely taken up in Australia, after the establi 
ment of Messrs. Lever Brothers’ Sydney Oilmills. In the Tropical 
culturist (1898, xviii., 223) it is stated that cocoanut oilcake is not ger 
used for milch-cows or other milking stock, or in Ceylon for horses ; but it 
is the common food of working bulls, and is considered an excellent int fener 
for pigs. x 

Official statistics of the Indian trade in cocoanut cake are not avai 
but according to a reply to a correspondent in Capital, Feb. il, 904, 
the price in Ceylon was from Rs. 674 to Rs. 70 per ton, and from 12,00 
to 15,000 tons were then shipped annually from Colombo, mostly ( 
Germany and Belgium. The writer apparently did not consider it nec 
sary to take India into consideration. In fact he says Indian poor 
consists of rape-seed, castor-seed and gingelly (sesamum). Hanaus 
(Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 403-6) gives #] ne 
appearance of the cake under the microscope. The total exports of 
Indian oileake, it may be observed, amounted in 1903-4 to about 60,000 
tons, of which Madras contributed 47,500 tons. The exports of oileake 
appear, however, under two headings (a) Cattle Food and (b) Manure 
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for 1906-7 came to 105,379 tons, valued at Rs. 75,99,121. Cocoa- 
nut oilcake is chiefly exported from Madras, and consequently constitutes 
an important item in these transactions. The value of the total traffic and 
ts present prosperity may be inferred from the fact that from all India 

the exports in 1886-7 stood at only Rs. 1,71,107. This is, however, but 
irect evidence of the extent of the Indian exports in cocoanut cake. 

Oj. Kew Bull., 1897, 416; Leather, Agri. Ledg., 1897, No. 8, 159-60.] 
_ Medicine.—Very full accounts of the medicinal properties of the 
socoanut are given in the Dictionary and in the Pharmacographia Indica 

iii., 511-9). Briefly it may be said that, for European medicine, the most 
mportant advantages of C. nucifera are the anthelmintic action of the 
resh fruit (especially of the volatile oil of the shell) ; the properties of the 
nilk ; as also the possibility of substituting the oil for cod-liver oil, in cases 
where the latter cannot be taken. For medicinal purposes the olein is 
eparated from the solid fats, as in the preparation of what the Natives 
sall dvel. (According to some writers this is named muthel, the meanings 
of dvel and muthel being perhaps reversed.) In making that substance 

e kernel of the fresh nut is pulped and strained and the oil separated 
rom the milky fluid by heating. A preparation of the same kind is now 
nown in Europe as ‘‘coco-olein.” Both by Native and European 

physicians in India the “ milk” from the unripe fruit is recommended as 
a useful refrigerant in fever and urinary disorders, but in Bengal it is 
mmmonly believed that the consumption of too much cocoanut milk 

tends to cause hydrocele. In dyspepsia and consumption Native prac- 
titioners prescribe the pulp of the ripe fruit made up with ghi, coriander, 
cumin, cardamoms, etc. This mixture is called ndrikela-khanda. The 
lowers and fresh toddy are astringent. The soft, brown tomentum or 

‘cotton found outside the base of the leaf-sheath is an excellent styptic, 
like the corresponding products of Borassus and Caryota. For an 
abstract of the somewhat diverse and conflicting opinions of the Arab 

_ physicians—Rhases, Avicenna, Serapion, etc.—the reader should consult 
‘Adams (Comment. in Paulus Zigineta, 1847, iii., 438). 
_ Food Products.—With a large section of the Indian population the 
‘cocoanut is almost a staple article of diet, and a very wholesome one. 
Natives of all classes consume the soft creamy pulp and cool refreshing 
water (milk) of the young nut (ddb), and also use the same in cooking curry. 
The terminal bud or “ cabbage,” though esteemed a delicacy, is not often 

_ eaten, because its removal kills the palm. The harder pulp of the matured 
‘nut is dried either naturally or artificially and the copra thus formed is 

parched with rice, rasped, and put into curries or made into sweetmeats. The 
fresh or fermented juice of the stem is consumed as a beverage—toddy (tart); 
by evaporation it is made into jaggery (coarse sugar), and by subsequent 
treatment even refined sugar. Rheede (Hort. Mal., 1686, i., 6) states that 
in his day a coarse reddish sugar was obtained by boiling the juice mixed 
with lime. When distilled, tari becomes spirit or arak and finally vinegar 

_ (see p. 1111). The methods of collecting the juice and the manufacture 
of its products differ very little, however, from those employed with other 
oy (See Borassus flabellifer, pp. 170-1; Cleghorn, in Edinb. New Phil. 
Journ., n.s.,1861, xiv.) Incidentally it should be observed that in Bengal the 
¢ocoanut-palm is not tapped for toddy but in Bombay this is an important 
industry, although very little sugar is made from it. It may be noted that 
‘jaggery is not infrequently mixed with lime to make a strong cement which 
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takes a fine polish. This is especially noticeable in Madras. [See Cements, — 
pp. 293, 929.] The word jaggery is the trade name in India for all crude un: et 
fined sugar, though mostly palm sugar. It comes from the Sanskrit sarke 
(sugar) through the Konkani sakkara, the Malayal chakkara and the Port 
guese jagara or xagara. [For Indian Palm Sugar, see Pheenix, pp. 886, 929. 

The uses of desiccated and shredded cocoanut in European cookery 
and confectionery, etc., are well known, and need not be particular 
This trade is comparatively a modern one,and might be almost characte rise : 

as the chief aspect of European interest in the edible products of the pa m, 
Many patent machines and processes have been brought out, ne arge 

factories organised in Europe and America (none in India) for the produc 
tion and sale of desiccated cocoanut and the manufactures therefre m. 
It would appear that the growth of this special trade is so important tl 
it is curtailing the export of cocoanuts (entire fruits) from America. 

Timber.—The wood is commercially known as “‘ Porcupine-wood,” and 
is used for rafters and for other building purposes. It makes very pret 
and durable furniture, and is also converted into spear-handles, walking ; 
sticks and other fancy articles. [Cf. Gamble, Man. Ind. Timbs., 1902, 739 

Domestic and Sacred Uses.—By Hindus the dried shell is alu universal, 
used as the water-bowl of their smoking-pipe or hikah (hence the name narghili) ; 
less frequently it is the sounding-drum of crude violins. In Madras the shells are 
made into elegantly carved ornamental vases, lamps, spoons, sugar-pots, teapot 
and small unripe ones into snuff-boxes, scent-bottles and the like. Entire shells a 
obtained by filling them with salt water and burying them in sand. By this process 
the kernel is destroyed and may be washed out, but the shell will rot quickly unk 
the nut so treated be fully ripe. [Cf. Ind. Art at Delhi, 1903, 133, 169, 196, e 
Hoey, Monog. Trade andManuf.N.Ind., 1880, 116.] According to the Emperor E B 
(Memoirs(Leyden and Erskine, transl. sh 327 jand the Emperor Akbar (Azn-i-Ak 
1590 (Blochmann, transl.), i., 71) the shell of the cocoanut was even then used to 
make a kind of violin or mandoline called ghichak. Within the nut there is occasion= 
ally found a small stoneof a bluish-white colour calledin India calappa and rege > 
by the Chinese as a valuable amulet. These ‘‘ cocoanut pearls ” are very care ; 
described by Rumphius. They appear to be composed almost entirel ie 
calcium carbonate and have a very small proportion of organic matter. TI 
leaves of the palm are serviceable for thatch, screens, baskets, matwork, ete. 

TRADE IN COCOANUT PRODUCTS.—No sort of estimate can be , 
furnished of the area under this palm or of the total production. Th 
trade returns are moreover scattered under several separate headings, so 
that a fairly complete statement of even the exports cannot be framed. — 
It will be convenient, therefore, to take up the more important products 
of the palm separately :— ' 

Coir.—Fibre, Rope and Manufactures therefrom. In trade stat i 
the exports are shown under the headings ‘‘ unmanufactured coir,” “ 
factured coir” (exclusive of rope), and “ cordage and rope” asia ding 
hemp and coir but excluding jute). The exPoR7's or RAW Cork to foreign — 
countries manifested a steady increase from 1894 to 1900. In the latt 
year they stood at 70,016 cwt., valued at Rs. 5,65,625. But since 1900 
they have greatly fallen off, having been only 25, 500 ewt., valued at Rs Nes 
2,26,626, in 1903-4, and 11,317 cwt., valued at Rs. 1,06,634, in 1906-7. 
This circumstance may be due to increased traffic in manufactured coir — 
(rope matting, etc.), to increased exports in made- -up mats or rugs (not 
returned as coir at all), or to certain rearrangements in official statistics. — 

Of the MANUFACTURED ColrR (excluding cordage and rope) the exports — 
manifest a satisfactory improvement, the traffic for 1903-4 having been — 
returned at 483,355 cwt., valued at Rs. 47,90,110, and for 1906-7 at Same 
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TOTAL TRADE IN COCOANUT 

: valued at Rs. 56,00,268. Almost the whole trade is in the hands of 
he merchants of the Madras ports, the receiving countries being the United 
ingdom and Germany. Madras Presidency also supplies the other 
yvinces of India with coir and coir manufactures. These internal 

Tansactions were in 1905-6 valued at 15 lakhs of rupees. As already 
ndieated, coir cordage and rope cannot be ascertained separately from 
emp, but the total transactions for all India in 1905-6 were 139,870 ewt., 
alued at Rs. 15,21,131; almost three-fourths went from Madras ports, 
nd hence were in consequence chiefly coir (see Ropes and Cordage, p. 924). 

ie imports of coir are unimportant, and come mainly from Ceylon and 
re consigned to Bengal. 
oe and Oil.—The exports of copra to foreign countriesin thefive years 
899-1900 to 1903-4 show a remarkable increase. They stood at 97,029 
" vt., valued at Rs. 9,89,377, in 1899-1900 ; and reached 353,724 ewt., valued 

b Rs, 42,24,614, in 1903-4; but fell to 126,454 cwt., valued at Rs. 18,95,341, 
1 1906-7. Of this last amount 125,129 cwt., valued at Rs. 18,76,172, went 
rom Madras ports. The chief recipients were France and Germany. The 
as vise traffic in copra in 1905-6 amounted in all to 184,066 cwt., valued 
t Rs. 24,37,736. Bombay sent 47,218 ewt. chiefly to Sind, and Madras 
34,546 cwt. chiefly to Bombay. The imports of copra from foreign 
yuntries have been steadily diminishing and are now unimportant. 
tatistics of the trade in Indian cocoanut cake are not obtainable separately 

from those of other kinds of oilcake. The traffic in cocoanut oil to foreign 
jountries in the five years 1899-1900 to 1903-4 increased from 2,245,502 
als., valued at Rs. 27,79,669, in 1899-1900 to 3,379,631 gals., valued at 

Rs. 48,81,588, in 1903-4; but the trade is subject to extreme fluctuations, 
nd fell in 1906-7 to 959,772 ewt., valued at Rs. 14,17,794. -The United 
Kingdom and United States are the best customers, and the trade is almost 
entirely in the hands of Madras merchants. The imports, chiefly from 
Ceylon and Mauritius, amounted to one million gals. in 1899-1900, but 

_ were only 999,556 gals. in 1906-7 and very largely from Ceylon. In the 
last-mentioned year Bengal received 731,281 gals. and Madras 171,215 gals. 
_ Nuts.—The exports of whole cocoanuts to foreign countries, though 

still small, show a tendency to increase. In 1899-1900 the total stood 
at 175,250 nuts, valued at Rs. 5,439 ; in 1902-3 it was 705,535 nuts, valued 
at Rs. 24,789 ; and in 1906-7, 365,890 nuts, valued at Rs. 13,853. Natal 
and Turkey-in-Asia are the chief receiving countries. The coastwise 
traffic in nuts is very considerable. In 1905-6 the total for all provinces 
was 81,920,724 nuts, valued at Rs. 25,50,384. Madras is of course chiefly 
_Tesponsible, having exported to Bombay 61,862,664 nuts, valued at 
Rs. 18,95,327. The imports of nuts from foreign countries amounted in 
1906-7 to 10,975,127 nuts, valued at Rs. 4,98,090, and these came chiefly 
from the Straits Settlements, the Maldives and Ceylon. Bengal took 
4,656,504 nuts, valued at Rs. 1,25,325, whilst Burma received 6,090,728 

| tuts, valued at Rs. 3,64,546. 
__ India has not as yet figured in-the returns of the world’s traffic in either 
desiccated cocoanut or in cocoanut butter. 

_ COFFEA ARABICA, Linn. ; De la Roque, Voy. Arab., 1708-10, 
“2pl.; Jussieu, Mem. de? Acad. des Scien., 1713 (repub. Hist. Coffee), 1715; 
Ellis, Hist. Acc. Coffee, 1774 (admirable plate) ; Plenck, Jc. Pl. Med., 1789, 
pl. 130; Wight, Ic. Pl. Ind. Or., 1840, i., t.53; Richard, Tent. Fl. Abyss., 
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THE COFFEE PLANT 

1843, 1., 349 ; Oliver, Fl. Trop. Africa, 1877, iii., 180; Baillon, Hist. des Pl, 
1880, vii., 275-7, 405; Deflers, Voy. Yemen, 1889, 143; Raoul, Cult. a ! 
Caféier, 1894; Flewzé: Les Pl. Indust., 1895, iv., 172-92 : Saens, liom mo. 
Cult. del Cafeto, 1895; Lecomte, Le ‘Café, 1899 ; Foreman, Philippine 
Islands, 1899, 337-42 ; Marcel Dubard, Les Caféiers, in L’ Agri. Prat. de 
Pays Chauds, 1905, v., pt. 1, 92-100; also in Bull. Mus. Nat. oi 
Nat., 1907, 279-83 ; Rvsiace x. 

The names given to the plant, its fruits, its seeds and the beverage pr 
pared from these, are mostly derived from either of two words :—‘‘ nel 
an Arabic term that originally denoted “ wine,” and “ bun,” the Abyssi 
name for the coffee plant or its beans. From these we have poke aw 
chaube, kapi, cdve, kava, café, coffee and caféier ; also boun, bun, ban, ben, 
bunu, buncha. The earliest Arabic writers, however, used the Abyssi in 
name by itself or in combination: thus Avicenna (11th century) calls ij 
buncho and Rhases bunco. It was by them viewed as a medicinal plan 7 
and one very possibly that came from Abyssinia, so that the appearance of 
the Arabic name kahwah may with safety be accepted as marking the y 
gress into the final development as a beverage. The association with win ne 
may be considered in fact as indicative either of the abhorrence of t 
zealous followers of the Prophet of anything that savoured of the prohibitec 
alcohol or taken as the direct expression of the curious circumstance that t 
when the coffee beverage was first made known to the Arabs it was iné all 
probability distinctly alcoholic, and thus fully deserved the name kaliang 

Habitat.—The true coffee plant would appear to have been satis 
torily established by botanists as indigenous to certain hilly regions 0} 
Abyssinia, of the Soudan, of Guinea and of Mozambique. Some doub 
still, however, prevails as to its being indigenous to Arabia, though this 
was claimed by the early writers. Richard throws out the suggesti 
that it may have been indigenous to Arabia, and carried from then 
to Abyssinia. It is certainly extensively cultivated in that country, 
as for example at Enarrea, Kaffa and Harrar. But Richard adds. (aa ie 
in part support of his view) that coffee is only used by the Muhammadar 
not by the Abyssinians proper. Deflers, on the other hand,  speé 
of the plant as cultivated in Attara and elsewhere on the mountains 
to alt. of 7,000 feet, but as nowhere seen wild in Arabia. These two 
botanical writers thus take opposite sides in the story of the Abyssinian — 
conquests. Richard believes that coffee was carried back from Arabia, 
and Deflers that it was conveyed to Arabia, about 100 years before the — 
birth of Muhammad. Raynal, Lecomte, and many authors accept. hia 
opinion that the plant was taken from Abyssinia to Yemen. ’ 

History—If we turn to Arabic literature for confirmation of this vi 
we learn for certain that coffee is not mentioned in the Koran, nor of co 
is there any allusion to it in the Hebrew Scriptures. Thus if the plant be iev 
as indigenous to certain tracts of Arabia, it becomes necessary to believe that 
its merits (if known at all) were appreciated within a very restricted area. Every 
thing, in fact, points to the conviction that the people of Mecca, Medina : 
Beaded did not know of coffee till well into the 14th century of the Christian era. — 
Ibn Baithar, born at Malaga and who travelled during the 13th century in North — 
Africa and Syria, makes no mention of coffee. The art of roasting the 
and preparing from these a decoction was apparently a more recent discovery, — 
and one which may have been made in Persia. Prior to that, the hohe 
first attracted attention, was a preparation from the succulent rind or pulp of 
coffee-cherry. This contains a fair amount of sugar, is often pleasantly eno 
flavoured, and if a decoction made from it were allowed to stand for some s 
time it would for certain become alcoholic and might even be distilled into apiridih 
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DISCOVERY OF ROASTING THE BEANS 

_ Giovan Leone, who visited Egypt in 1513 and wrote a careful account of Cairo, 
ma no mention of the consumption of coffee, nor is the plant enumerated in 

is list of the most useful and novel African plants. On the other hand, seventy 
ars later, Prosper Alpinus (De Pl. Algypti, 1592, 26) speaks of the bon tree seen 
him at Cairo in the conservatory of an Egyptian gentleman, and further he 

ves full particulars of the decoction, called caoua, which he says they prepared 
gm the seeds imported from Arabia Felix and sold in public taverns, in place of 
ne. In his other work (De Medecina Method.) Alpinus remarks that some 
th ians used the husks of the coffee-berries instead of the berries them- 
ves.  Vesling (in his edition of Alpinus’ work published in 1735, 179) adds 
at eofiee-cherries, brought from Yemen, were sold in Egypt as crystallised 
uits and ed as great luxuries. Verzascha (Kriiuter-Buch., 1678, 788), while 
rinting account given by Alpinus, speaks of the beverage being served in 

rthen pots entirely closed up, and adds that the husk makes a stronger infusion 
ian the berries (seeds). The seeds, he observes, are called bon and the drink 
joava : he furnishes a picture of a roaster, so that by then, at all events, there 
yuld seem no doubt seeds were regularly roasted and a beverage prepared 

n them, as well as from the husk. Sandys (Z'ravels, 1610 (ed. 1670), 51) 
udes to ‘‘ Coffa-houses’’ of Constantinople. Pietro della Valle (Voy. Hast, 

id., 1665) says of coffee, it is “‘ made by a black seed boyled in water which 
nes it almost into the same colour but doth very little alter the taste of the 

ter ; notwithstanding it is very good to help digestion, to quicken the spirits, 
nd to cleanse the blood.” Herbert (Travels, 1677, 113, 311) speaks of ‘‘ Coffe or 
Joho ” as a Persian beverage prepared from ‘‘ the flower of the Bunny or Choava- 
erry ’’ and sold in shops, Fryer (New. Acc. HZ. Ind. and Pers., 1675 (ed. 1698), 
45, speaks of ‘‘ Coho or Tea” as being served at a State ceremonial at which he 

yas present at Bunder Abbas. An apology for mistakes explains that the text was 
bed in the absence of theauthor. Hence it may be inferred the ‘“‘ Explanatory 

adex’’ was not drawn up by Fryer. In that index “ coffee” is given as the 
equivalent of coho. It is thus probable that Fryer himself accepted coho as a name 
ally understood in England. It is of course a variant of the Arabic kahwah, which 
riginally denoted the wine prepared from the husk of the coffee-cherry, not the 

beverage of the roasted seeds. Niebuhr (Voy. Arabia, 1770) says that in Yemen 
coffee made from the seeds is supposed to heat the blood ; accordingly the inhabi- 

ants of that province compose a drink of the hulls of coffee which in taste and 
solour much resembles tea. This they esteem wholesome and refreshing. It is 
prepared nearly in the same manner as that from the seed or bean and is the 
coffée « la Sultane of the French. JDeflers observes, ‘‘ It is well known that 

| the pericarp of the fruit dried in the sun and powdered constitutes the product 
used under the name of gischr for the preparation of a stimulating drink rather 

the favourite stimulant of the Arabs of Yemen who abstain from the use of coffee 
prepared from the seed, ground in the Turkish and European fashion.” 
‘Za ning now to a few of the records regarding Abyssinia: Richard, as 
‘already observed, affirms that coffee was not in his time much used by the 

byssinians. Nearly all was taken to Messoah by caravans and from thence 
dispatched to Moka, where it was sold as Arabian coffee. Henri Lecomte gives 
4& very different account: “‘ From time immemorial the Gallas have used coffee 
both as food and drink. Originally they made a decoction of the beans and 
pulp cooked together. The system of roasting was only discovered later.” 
__ Such then are the observations of early travellers in Arabia, Abyssinia and 

_| Egypt, and these may now be linked up with the prevalent opinions and tradi- 
__ tions. Coffee made of the roasted seeds would appear to have been first brought 

prominently to notice at Aden. It was known for centuries previously as a drug, 
| and many of the Arab writers speak of having been made acquainted with its 
ae Rope ies through the Persians. Abu Abdallah Muhammad Dhabbani Ibn 
_ Said had occasion to visit Persia (according to Galand, Roque and Ellis: Africa, 

_ according to Yule and Burnell: lastly Abyssinia according to the authors of the 
; se Nt Indica) suring me 15th pare h ve ee occasion he une 
d it partaking of coffee. turning to Aden he took to drinking coffee 

_ himself, and recommended his followers to substitute that beverage for the kdt 
(Catha edutis) which they were in the habit of using. Vaughan (Pharm. Jeourn., 

_ 1852, xii.) gives further particulars regarding Muhammad Dhabbani, but throws 
_ no light on the country whence he obtained his knowledge, nor does de Sacy deal 
_ With this issue. From Aden, however, the knowledge seems to have spread 
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THE COFFEE PLANT 

to Mecca, Medina and Cairo, and finally within the century after its introducti 
to Aden, it had been conveyed to Damascus, Aleppo and Constantinople. 
in due course the more strict in the tenets of their faith objected to pes 
houses and to the gaming, singing and dancing that there took place. Atv 
times the effort was accordingly made to repress the traffic and to clos 
coffee-houses. In 1511 the Governor of Mecca (the Viceroy of the Sultan 
Egypt) issued a ‘‘ Condemnation ”’ of coffee as the united opinion of the priests 
doctors and learned men of that town, on the ground that it was a form of wine 
(kahwah) and therefore contrary to the law. It is thus just possible that 
beverage then in use was prepared from the pulp of the fruit and was, th 
actually intoxicating. But the Sultan revoked the condemnation and 
his viceroy for venturing to prohibit an article of daily food used by the f 
of the capital of the Empire (Cairo) and by the Sultan himself. Later on ( 
however, the coffee-houses of Mecca had become the scenes of so much ri 
that they were closed, by order of the Kadi. In 1533 the people of Cairo 
divided into two classes, those who considered coffee lawful, and those whi 
not. In 1554 the coffee-houses of Constantinople were closed'on a new pr 
that possibly marks the more complete establishment of the habit of roa 
the seeds. The charred berries (seeds) were considered as charcoal, and t 
unlawful as articles of food. ber 

Difference of opinion exists regarding the first European who saw an 
scribed both the plant and the beverage. Ramusio published in 1554 his Re 
delle Navigationi e Viaggi, and one of the travellers whom he quotes des 
journey from Aden to Rhada which he made as a prisoner. Tncidettt Ly he 
mentions coffee among the plants observed by him, but speaks of it as if he ar 
all his readers were perfectly familiar with the plant so named. We keh, 1at 
by that time it was being used in Constantinople, so apparently it was a 
some time prior to the actual date of its being chronicled. De la Roque, 
characterising the traffic in coffee as quite modern, points out that Peter Belor 
who travelled in Egypt and Arabia in 1546-9 and ‘described most of the cu: our 
and interesting plants seen by him, makes no sort of allusion to coffee. er: about 
the same time, or shortly after, several other travellers visited both Arak nd 
Abyssinia, and some mention while others are silent regarding coffee. Similar . 
John Ray published in 1693 a collection of Voyages and Travels. A few of th 
authors whose works he gives, deal with Ethiopia and Arabia, and some mei 
coffee while others do not. Clusius (Arom. Hist. (Garcia de Orta), 1574, 2 
received from Dr. Alphonse Pancius of Ferrara, during the summer of 15’ 
few coffee-berries (seeds). These he figured and described, and tells us that they 
were called buna and by some elkaue (al kave) and that in Alexandria a drink 
was made from them, Rauwolf visited Aleppo in November 1573 and saw 
the coffee plant, as also the beverage. He published his account ~ 16 
(Beschreit. der Raiss., 103). Thus Clusius, not Rauwolf, as is commonly 4 
should be viewed as the first botanist who examined and described the C0 
berries. Prosper Alpinus, as already stated, had a few years still later g 
a full account both of the plant and of the beverage, and his statements © 
published time after time for a century subsquently, without any new informati 
of value being made known. ‘ae 

Very few of the early rulers, travellers or botanists of India menti 
coffee, such as Marco Polo (1290), the Memoirs of the Emperor B 
(1519), the Ain-i-Akbari (1590), Rheede (1678), and Rumphius (1750). — 
schoten (1598) described the preparation of tea in Japan, and his contempora 
and publisher Paludanus, in a footnote commenting on that passage, observes” 
that in the same way the Turks prepare a beverage from “‘ the fruit which is like 
unto the bakelaoe (laurel berry) and by the Egyptians is called bon or 3 
Pyrard (Voy. #. Ind., 1610 (ed. Hakl. Soc.), i., 172) speaks of the king and g 
lords of the Maldives drinking coffee. Tavernier (Travels Ind,, 1676, ii., 23-4) 
that in his time coffee did not grow either in India or Persia, but that the su 
came from Arabia. He then adds that the principal coffee trade was from Ho 
and Bassora, ‘‘ where the Dutch when returning empty from Mocha, load © 
much as they can with that seed, it being an article which they sell well, ig 
Hormuz it is exported to Persia, and from Bassora to Teed oe and ¢ 
Turkish provinces. (For accounts by Bontius, Mandelslo and Ovington, 
Camellia, p. 212.) 

Down 3 the year 1690 the world’s supply of coffee came from Arabia a: 
Abyssinia. The following historic data may be accepted therefore as fittingly co 
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CARRIED TO INDIA 

cluding this brief statement. In1615 coffee-drinking was carried to Venice. In 1644 Peter della Valle took it to Marseilles, John Houghton (Phil. Trans. London, 1809, 
iv., 420) says that Rastall, an English merchant, went to Leghorn in 1651, and 
there found coffee-houses, In the year following Mr. Daniel Edwards, a merchant 
rom Smyrna, brought to England a Greek servant named Pasqua, who made 

s coffee. Shortly after Pasqua was enabled to set up apublle coffee-house in 
rnhill. It is further affirmed by Houghton that Dr. Harvey, the discoverer 
the circulation of the blood, — reqpensly, used coffee. But Henry Philli 

Po ium Britan., 1820, 112) sors that Nathaniel Conopios, a Cretan, 
offee his common beverage at Baliol College, Oxford, in 1641. This same fact 
alluded to by an (Memoirs, 1819, 7) as having taken place in May 1637. 
1675 Charles II., by an ill-judged proclamation, in which he characterised 

@ coffee-houses as seminaries of sedition, endeavoured to close them, but the 
et was suspended a few days later. By 1688, according to John Ray, London 
alled the Grand Cairo in the number of its coffee-houses. Lord Bacon (Sylva 
war, 1658, Century viii., 185), speaks of the coffa drink used by the Turks, but 
» had apparently no personal knowledge of it. In 1657 the Turkish Ambassador 
ulaiman Aga made coffee-drinking fashionable in Paris, and in consequence the 
yasted coffee-berries sold in Paris during 1670 at £5.a pound. It seems probable, 
ywwever, that through M. Thevenot coffee was definitely introduced about 

667, but that the habit of coffee-drinking was not general in Paris until 1680. 
n 1690 live seeds having been conveyed to Batavia, a plant was shortly after 

en to Amsterdam and in 1712 the Dutch presented a seedling from this to 
XIV., and still later from that plant seedlings were sent to Martinique. 

adame de Genlis (La Bot. Hist. et Littér., 1811, i., 193) tells how M. Desclieux, 
who went to Martinique in 1720, as Lieutenant of the King, in the same ship 
with the seedlings, ntly saved them by depriving himself daily of the greater 

part of his allotted portion of water—the ship’s supplies having run short. He 
had in consequence the good fortune to see the plants arrive in safety and a new 

yurce of wealth thereby added to the island. M. de Candolle, M. Edelestan 
jardin and many other writers allude to this incident. In 1723 coffee was taken 
»y the Portuguese to Java ; in 1728 Sir Nicholas Laws introduced it into Jamaica, 
nd in 1770 it was conveyed to Rio de Janeiro. 
_ The history of the introduction of coffee into India is very obscure. Most 

writers agree that it was brought to Mysore some two centuries ago by a Muham- 
madan pilgrim named Baba Budan, who, on his return from Mecca, brought seven 
eeds with him. This tradition is so universally believed in, by the inhabitants 

of the greater part of South India, that there seems every chance of its being 
founded on fact. About the beginning of the 19th century there is no doubt coffee 
had found its way to India, and in 1823 a charter was granted to Fort Gloster, near 
Cal eutta, authorising it to become a cotton mill, a coffee plantation and a rum 
distillery. Some of the coffee trees planted in fulfilment of that charter are sup- 
posed to be still alive, and about the same time coffee was successfully grown in 
the Botanic Gardens, Calcutta ; but needless to say the industry of coffee planting 
nowhere found an abiding place on the pane of India but migrated to the hills 
‘of South India, in Mysore more especially, and thus into the very region where 
‘tradition affirms it had been introduced two centuries previously. The first 
Systematic plantation was apparently Mr. Cannon’s near Chikmuglur. This was 
established in 1830. It is rag teat however, that Major Bevan may have 
actually grown coffee on the Wynaad at a slightly earlier date, and that Mr. 
Jockburn’s Shevaroy plantation bears the same date as Mr. Cannon’s. In 1840 

ir. Glasson formed a plantation at Manantoddy, and in 1846 plantations were 
organised on the Nilgiri hills. In Ceylon it is believed coffee was introduced by 

the Arabs prior to the Portuguese invasion of that island. It was commenced 
‘to be systematically cultivated by the Dutch from about 1690. In 1825 the first 
plantation by an Englishman was opened by Sir Edwards Barnes. In 1877 it was 
estimated that the capital invested in Ceylon coffee was close on £14,000,000. 
The fungal disease (Memileia vastatrix) appeared about 1869 and spread rapidly, 
steadily weakening the bushes and reducing their yielding capacity, so that by 
887 the Ceylon industry was completely ruined. 
_ It would oceupy many pages to give anything like a complete enumeration 
of even the more important works on coffee. [The following in supplement of 
hose already given in the Dictionary, and of those mentioned above, will be found 

Specially worthy of study:—Thevenot, Travels in Levant, Indostan, etc. (Engl. 
‘transl.), 1687, pt, i., 162-3; pt. ii, 11, 21; Dafour, L’Emploi du Café, 1671; also 
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Le Café, 1684; Spon, Tract. de Potu Caphé, 1684; Blankaart, Coffee, 1686 ; Nicho 
de Blegny, L’ Emploi du Café, 1687; Galand, L’ Origine et Progrés du © 
1699 ; Chardin, Voy., 1686 (Engl. ed.), 1811, ii, 279; Ray, Hist. Pl., 1688, 
1691; Petrus Petitus, Homert Nepenthes, 1689, 133 Sloane, Phil. y 
London, 1693 (ed. 1809), iii., 623 ; Pomet, Hist. Gen. des Drogues, 1694, i., 204 
Bruce, Travels, 1790, ii., 226 ; Macpherson, Comm. with Ind., 1812, 271 ; Milburn, 
Or. Comm., 1818, i., 104-6; ii., 580; Law, Hist. Coffee, 1850; Thurber, Coffe 
Plantation to Cup, 1881; De Candolle, Orig. Cult. Plants, 1884, 415-8 ; Van D 
Lerne, Coffee Cult. Brazil and Java, 1885; Nicholls, Textbook Trop. Agri., 
91-109; Pharmacog. Ind., ii., 215-25; Elliot, Gold, Sport and Coffee in M: 
1894; Ferguson, Coffee Pl. Manual, 1894 ; Jardin, Le Caféier et le Café, 
Burton, First Footsteps 1 in Hast Africa, 1894, i., 12n., 55n.; ii., 26; Heuzé, Les P 
Indust., 1895, iv., 172; Semler, Trop. Agrik., 1897, i., 218-24, 233, 260 ; Labo ie 
Coffee Planter St. Domingo, 1898 ; Lecomte, Le Café, 1899; also in “‘La Géographie, 
June 1901; Sadebeck, Die Kulturgew. der Deut. Kolon., 1899, 137-8, 142-5; Mi 
Kaffeeplantage in Der Tropenpflanzer, Beihefte, March and May, 1900; Mu 
Handbook Ind. Agri., 1901, 456-62; Lehmann, Coffee Cultivation, Dept. 
Mysore Bull., No. 2; Jumelle, Les Cult. Colon. (Aliment.), 1901, 350-85; W: 
Die Rohst. des Pflanzenr., 1903, i., 483.] 

Distribution.—The world’s supply of coffee, we are thus justified iy 
lieving, came originally from Arabia and Abyssinia, but as the dema 
increased new localities of production were established. The Dutch E 
India Company pioneered the modern trade by their experimental ot 
tion in Batavia. Soon thereafter coffee cultivation was successfully in tro 
duced into the warm temperate areas (or hilly tracts) of most tropics 
countries, and in time these not only produced far more than the ance: 
regions, but yielded a supply of an even superior quality. Improveulil 
in quantity and quality. of necessity rapidly extended consumption 
they made coffee one of the most popular of all beverages, and hence 1 
a large number of the inhabitants of the globe it passed from the 101 
of an occasional luxury to that of a daily necessity, rivalled only b by te 
—the sister beverage of the breakfast table. 

Species and Varieties Cultivated._After the somewhat a 
account already furnished of the chief historic facts regarding the re 
sinian (commonly called the Arabian) coffee plant, it is perhaps h. 
necessary to indicate that particular species any further oe th 
present. It is to this day by far the most important cultivated stock, 
though its liability to blight has caused planters to seek out other 
forms, in the hope of being able either to replace Coffea arabica or t 
use these as strains in hybridisation or as stocks upon which to graft 
the production of blight-proof plants. In this modern aspect of ¢ 
coffee-planting industry three plants have attracted special ations 0) 
These are :— i 

(a) C. liberiea, Hiern ;—a native of West Tropical Africa (Liberia, 
Golungo, Alto, etc.). But in its indigenous area it is very indifferently culti 
at most in but small plots along the banks of the rivers. In trade it is 
Liberian or Abeokuta Coffee. Sir J. D. Hooker from 1872 advocated in the 
Reports the cultivation of this plant—it was then being experimentally gro 
at Kew; Ferguson published a History of its introduction, progress 
cultivation in Ceylon up to 1878; Thurber, J.c. 107-16; Kew Bull., 1800, 1 
245-53; 1892, 377-82 : 18938, 25, 204-6; 1895, 12, 273-4, 296-9 ; ‘18 
314 ; Progress Rept. Bot. Gard. Nilgiri Hills, 1881-2 ; Christy, New| C 
Pil., 1878, i, 1-7; Lerne, lc. 321; Trinidad Bull., 1894, 267-78 ; 
Cult. Tavoy, 1893; ‘Rept. Govt, Bot. Gard. Bangalore, 1897-8, 1 Vankeirsbilel 
Agri., 1896, x., 135-7, 162 ; U.S. Yearbook Agri. Dept., 1897, 197; Huetten 
Cult. Liberian Coffee, in Selangor Journ., 1897 ; Der Tropenp flanzer, 
290-6; iii, 231; Journ. Soc. Arts, 1897, 541; 1903, 461; Cat. des Pl. 
in L’Horti. Colon., 1900, 63-4; Edmond Bordage, Revue Agri. de la Ré& 
1901; L’ Agri. Prat. des Pays Chauds, 1902, ii., 169, 624; Sadebeck, Lc. 1 
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aduce World ; Planting Opinion; Trop. Agrist.; Capital; Madras Mail, 

this species was thus first made known to Europe about the time the coffee- 
‘dise: (ad gue aire cog Its hardier gro led to the opinion, to some 

t reali that it ‘might withstand the action of the blight, and on this 
it demands were on the Royal Botanic Gardens, Kew, for plants 

30 Fortunately the Director of the Gardens was fully able to satisfy 

ports are full of the most interesting and suggestive details regarding the 
eces: 9s or failures attained through the experiments conducted, almost simul- 
neously, in all the tropical regions of the globe. But in one t at least 

been disappointing, namely, the plant, though much ier than the 
coffee, has not proved to possess immunity from blight. In fact Sir Daniel 

rris pointed out long ago that in the nursery the 6 Sap often suffer from 
ia quite as much as do those of €. arabica, but he added that the plants, 

_ The experience 
‘fee requires quite as fertile and as deep soils as C. arabica. It prefers a warm 
ist atmosphere and not much less than 100 inches of rain, distributed if 
ssible throughout the year; but itis very susceptible to drought. Where sub- 
cted to dry heat, therefore, shade-trees must be provided if they do not already 
ist. In Java Erythrina seedlings are first poney but soon give too much 
hade and are accordingly rep in about five years’ time by Eriodendron 

gained in India would seem to support belief that Liberian 

__A shallow soil or one with a large admixture of sand and stones is quite un- 
uited, as also are heavy clay soils and waterlogged subsoils. But Liberian 
soffee luxuriates on moisture-retaining soils and on lands that can be, and are 
sgularly irrigated. It, in fact, prefers low-lying tracts to high ground, and 
accordingly flourishes better on the plains than on the hills. It is true that on 

0 W. and elsewhere it has been successfully grown up to altitudes of 
,000 feet, but that circumstance does not materially detract from the opinion 
hat it is better suited to the plains of the tropics than €. arabica. ence 

Liberian coffee has attained its most extensive production in the West: Indies, 
Jeylon, the Malay Peninsula (Selangor), North Borneo, Sumatra and Java, 
and in India seems likely to attain its chief production in Sylhet, Assam, Burma 
and the Andaman tana. Lerne says that it is “little thought of ” in Brazil, 

nee “it produces little and that irregularly.’”’ On the east-coast lands of 
Madagasce it has for some years been fairly extensively cultivated. M. Des- 
Jandes, Assistant Inspector of Agriculture, says that the plants there grown are 
iybrids and yield a berry superior to that of African coffee. Being large plants 

» custom exists of allowing them plenty of space, say 400 trees to the acre. 
there are several distinct races, some that form rhuch larger plants than others 
nd accordingly require more space. It is just as important with Liberian as 
ith Arabian that the races of the plant should be critically studied. For some 
ears past numerous hybrids have been cultivated all over the world. In the 
south such have appeared wherever Arabian and Liberian coffee were grown 
ide by side. The stock thus obtained is much valued by many planters, being 
garded as enjo immunity from leaf-blight. But it is usually contended that 

young colonies, Liberian has distinct and superior claims. It yields regularly 
and freely, the fruits do not fall so readily from the bush on their reaching 
Maturity, and it is, when all is said and done, a much hardier plant than 

ie Arabian coffee. On low ground the harvest is abundant, the fruits are 
large (nearly twice the igen size of the Arabian bean), not so delicately 
woured, though of good ity when grown on high altitudes. The berries 
® more difficult to clean. are those of the Arabian plant, but with proper 

machinery may be completely deprived of even the parchment; they are 
rank and oily, though if carefully and slowly dried will fetch a price sufficient 

reward all the trouble and expense entailed. According to most writers a 
lrawback to this coffee lies in the fact that it has never been pushed as a com- 

_Mercial. commodity on its own merits. The beans seem universally used by 
omen for the purpose of strengthening grades which by themselves would 

__ (6) ©. stenophylla, @. Don; Bot. Mag., 74-5 and t.; Kew Bull., 1893, 167; 
Rept. Bot. Gard. Bangalore, 1893-4, 10-11 ; 1896, 189-91; 1898, 27; Rept. Roy. 
Bot. Gard. Trinidad, 1896, 13 ; 1900, 12-3; Pharm. Journ., 1897, 17; Semler, 
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Trop. Agrik., 1897, i, 217; Der Tropenpflanzer, 1898, ii., 34, 268 ; 
Bull., etc., 1899, 223 ; 1900, 315; Agri. News, West Indies, 1902, i., 278; 
237 ; "Tourn. Soc. Arts, 1903, 461 ; Trop. Agrist. ; Planting Opinion ; ‘Madras | 
etc., etc. ‘* The Highland Coffee of Sierra Leone.” This interesting West A 
species, Mr. Bentham thought, might be but a variety of ©. araviea. The 
were issued from Kew Gardens, me the plant is now being pbb een 
in Trinidad, Java, Ceylon, Mysore (not successfully) and elsewhere. 
have also been formed between it and ¢. arabica, as also €. liberica. It 
freely, yields abundantly, but is longer in coming into bearing than ©. vib 
It gives a highly flavoured Moka-like berry. 

(c) C. Laurentii, Wildem. (C. robusta, /. Linden), is another tropical — 
species that has attracted some attention, though it is but imperfectly In know 
botanically. It is spoken of as “‘ Congo Coffee.” An article appeared | 
L’Horticole Coloniale (l.c. 64-6) in the year 1900 that gives a good ac 
this plant. It is spoken of as prolific, as almost immune from the Bic 
of coffee, and as yielding a berry of a superior quality with a delica 
It frequents banks of streams and prefers situations moist and not too 
The plant is not, like €.liberica, pyramidal in shape, but is rather rogne 
outline. Jumelle (Les. Cult. Colon. (Aliment.), 1901, 350-85) adds that it 
Sierra Leone, on soils formed of decomposed granite or gneiss. Ov 
having been first made known from the Nunez river it is often called “ Rio 
Cofiee.”” In India and Ceylon this plant has so far failed to justify ° 
endeavours, but in Dominica the results have been most encouraging. 

CULTIVATION. 

Localities and Area.—In this work it is desirable to reatnnat 4 ob r 
vation to India, and consequently to allude only incidentally hal 
coffee-growing of other parts of the world. Particulars of cultive 
in Java, Sumatra, Philippines, Ceylon, Queensland, Brazil, 
Indies, Central America, Mexico, etc., will be found in the resp 
chapters of Thurber’s Coffee from Plantation to Cup and other s 
works, to which the reader is referred. The actual area under the cro 
in India cannot be stated definitely, owing to the unwillingness of certai 
planters to furnish information. The error that exists is, howeve a 
relative one, and tends year after year to be lessened rather than increases 
Taking the official returns as they stand, it has to be accepted that he 
area shown under coffee, during the past thirty years, has mani 
severe fluctuations. With: a perennial crop this can alone denote t 
fallowing or abandonment of certain plots and the resuscitation of 0 
plantations or the opening out of new lands, coincident with vevintion 
in the world’s coffee necessities. Thus, for example, the revolutions t 
took place in Brazil in 1889, 1891 and 1893, followed as these were b 
small crops during one or two of the succeeding years, had a highly b 
ficial effect on the Indian coffee-planting industry. The area re 
as under coffee in 1885 stood at 237,494 acres, but for the ten J 
ending 1895 the mean area in India was 274,000 acres; in 1903, 
acres; and in 1904, 212,964 acres. The latest report of the Commer ia 
Intelligence Department, states the area at the end of 1906 to have b ee 
210,688 acres. During the decade ending 1895 prices may also ~ 
said to have ruled high, so that the industry was very prosperous. _ he ee 

In addition to the absence of returns as to certain plantations, al 
estimate of yield to acre could hardly be accepted as even of gener 
plication. It accordingly follows that trade statistics almost invari 
manifest higher exports than the agricultural data would show as_ 
duced. The relation of surveyed areas to actual returns of foreign e2 
is one of the most profitable aspects of study. Taking 100 to repres 
the area as also the exports in 1885, the following variations have © 
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INDIAN AREAS OF PRODUCTION 

irred, every fifth year being selected :—1885, area 100, exports 100 ; 1890, 
4 and 63; 1895, 120 and 78; 1900, 115 and 66; 1905, 90 and 97; and 
06, 89 and 61. (See prices, p. 391.) 
_ Production.—The coffee produced in India is practically all exported, 
ie most important markets being the United Kingdom and France, so 
iat the returns of trade afford a useful check on the figures of production. 

s year of highest export was apparently 1885-6, when 41 million lb. were 
yped, or about 6 million Ib. in excess of the year’s production. Some 

n years later (1895) (the record year of production) the exports came to 
million Ib., or 74 million lb. less than the recorded production. 

“The official year of trade returns being from March 31, and that of 
» agricultural statistics the calendar year, a certain overlapping of data 

‘necessity occurs, and, moreover, reserve stocks over local consumption 
@ usually drawn upon before the new crop comes into market. But 
king it all round, the particulars of area and production are substantiated 

y the actual records of the trade. 
Of the total area, 28,089 acres (according to the Report of the Com- 

e1 Intelligence Department) were under immature plants in 1906, 
) that in the future these will come into bearing and enhance the yield, 
ery possibly to a greater extent than the reduction due to the age and 
sease of the plants presently returned as mature. In passing it may be 

ere observed that in addition to the actual area under coffee, the planters 
wn 108,581 acres, much of which is available for future expansion should 
uch be found desirable. Analysing the area of production according to 

he report for 1906, we learn that out of the actual area recorded (196,318 
eres), 89,202 are in British India and 107,116 in Native States. O/ 
ie former—42,646 acres are in the Madras Presidency ; 46,393 acres in 
Joorg; 74 acres in Bombay Presidency (Kanara district mainly); 84 
eres in Assam (South Sylhet mainly); and 5 acres in Burma. Of the 
ute: —101,489 acres are in Mysore, and 5,627 acres in Travancore and 
chin collectively. If we disregard the isolation into British and Native 

ve learn that the coffee outside the Madras Presidency is ordinarily only 
out 0-15 per cent. of the total Indian area. It would thus be quite 

safe to describe Indian coffee-planting as an industry confined to the 
Madras Presidency. The chief localities are Mysore, Coorg, the Wynaad, 

e Nilgiri, Pulney and Shevaroy hills. The most important districts 
ire Kadur and Hassan, both in Mysore, Coorg, and the Madras Presidency 

_ Yield.—On December 31, 1906, there were in all India 31,827 planta- 
ions, which gave employment to 24,477 persons permanently and 46,044 
emporarily. These figures show a considerable reduction on the previous 

ear, when there were 43,233 plantations. Dividing the figure of area by 
hat of production and striking the mean of all the returns for some years 
yack, the Indian yield would appear to be a little over 100 lb. to the acre, 
jut it fluctuates very greatly ; thus in 1903 the yield would appear to have 
deen 139 Ib., while in 1901 it was only 65 lb. It is probable, however, 
lat in ail the larger and better-worked plantations an average yield of 
to 3 cwt. is usually obtained, in European plantations, and } to 1 ewt. 

‘ative. But even that average is misleading, since it is well known 
ome of the better plantations may yield as much as 7 to 10 ewt. an 

me. Hence the officially returned acreage divided by the declared pro- 
luction, since it involves a mean of good, bad and indifferent results, cannot 
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be accepted as a method of deriving the yield, though the figures thus 
produced are suggestive and have, therefore, a certain value. == 

Climate and Situation.—It has been said, and. with much for 
that a good deal of land at one time and another has been opened w 
coffee that was never suited toit. Of this nature are some of the | 
estates (or portions of them) that have a southerly aspect and are ex 
to the full force of the east winds. Situation and exposure are fe 
of prime importance. It seems to be the Indian experience that ca 
prefers land standing from 1,500 to 5,500 feet above the sea-level, the 
exact altitude being controlled to a large extent by latitude, ar 1 
the south higher altitudes would seem necessary than in the more northerr 
tracts. The temperature best suited would appear to range from 5D° 
to 80°. The total rainfall should not exceed. 150 inches but about 100 is — 
the amount most frequently commended, provided it be fairly evenly 
distributed throughout the year; but December to March may be dry 
Coffee distinctly requires a humid atmosphere, and in the opinion « 
most planters the prevalence of heavy winds are more objectionabl 
than a dry atmosphere or a low rainfall. The climate must be open d 

bracing and the sky not heavily overcast. With C. arabica low-lying 
and damp situations induce disease. As already mentioned, howeve 
altitudes lower and warmer than those indicated for C. arabica ¢ 
suited for C, liberica, but even with that species the highest Tins 
its production give the most valuable berry. i 

Soil.—Coffee, although very largely a surface feeder, has a long ta 
root which it is most desirable should not be injured during transplantin 
The success of the crop depends to a large extent on the depth of the se 
The best soil might be described as a well-drained, ferruginous — at 
though certain clays mixed with sand give good results, eeperialliags 
fair amount of humus be present or be given as top-dressing. 
chalky soils, as also stiff clays, are useless. It is usually held that s 
that contain a fair amount of.iron give the best-flavoured berries. B 
below the subsoil there must rest a bed of very porous material so . 
ensure ready drainage. In fact a rocky soil with pouches of loam betw Pe 
the outcropping rocks gives admirable results, as may be seen in man 
parts of the Shevaroys, the Nilgiris and the Wynaad. The rocks ax 
constantly weathering and thus adding to the soil, while, according to th 
planters, they also transmit the heat and moisture. [C/. Robinson, Prim | 
Voelcker, Lehmann, Leather, etc.] It is, however, unfortunate that no 
record has been kept of the conditions of land opened out and of the same 
fifteen or twenty years afterwards, both in estates manured and in those 
not manured. ju 

PROPAGATION.— Nursery.—Having selected the site for a plant ta- 
tion, cleared and burned (or piled up in ridges to await natural disintegra- 
tion) all the trees not deemed necessary for shade purposes, laid. out th he 
roads and carried a water supply to the coffee-house, the next most urgent 
task is to select and prepare the site for the nursery. This must nevel 
be on an old coffee plantation, but on virgin ground of sufficient rich 
that manuring may not be necessary except to add sand with a view 
securing its porous nature. But the soil of the seed-beds must be Tieh 
in vegetable mould, bear a gentle slope, be well drained, retentive 
moisture, and liberally supplied with water for irrigation purposes, | ince 
for some time watering ,is necessary. If not already secured, provi 
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x trees must be avoided by seeing that they are at a sufficient 
tan A rom the seed-beds. The beds should be slightly raised and of 
bret ith to allow of hand dressing from the dividing paths. In many 
Bi femporery shelters may have to be constructed over the beds, A 

ench had better also run along the top of the entire nursery so as 
a ck the possibility of surface wash. 

s reader should consult the Dictionary, and one or other of the 
ani ni ic il reports, cited above, for details of the coffee industry. For 

», the varying methods of sowing, transplanting, weeding, pruning, 
hich to some extent are peculiar to each locality, must be sought 
Isewhere. All that can be attempted in this work is a review of the 
hat are deemed likely to have a bearing on the stability and 

erity of coffee planting. 
‘s iclcn of Stock.—One of the most important of all tasks is the 
ision as to the stock to be Chkp Even if the choice has been 

e of Arabian in preference to Liberian, there still remains the selection 
‘the » race or hybrid desired, and the source of supply. The reputa- 
mn. of the seed estate, the age of the parent stock (seven to ten years 

rably), the method of treatment of seed, etc., etc., are points of vital 
‘ tance. The seed should be gathered from healthy plants, the 
tries should be fully ripe before being plucked, then hand pulped 

t te maturity, and lastly they should be washed and dried in the 
s in such a fashion as to avoid both fermentation and undue 

the kernels. In fact some planters believe that seeds fresh from the 
s should be husked and instantly sown to obtain the best results. 
e talk of “male” plants and the discussion as to the value of pea- 
ol as seed, are themes indulged in at the expense of infinitely more 
alu able topics, but the greatest mistake of all is to suppose that coffee 
0 offee and that both seed and seedlings may be Picked up anyhow 
anywhere. 

_Races and Hybrids—M. Jumelle (Les Cult. Colon. (Aliment.), 1901, 352-3) 
sntions many forms of coffee (apparently all races of C. arabiea) and his 

ation may be here quoted as suggestive, since some of the races men- 
ad } arey:alteady known to the Indian coffee planters, He treats of Moka 

the stock typical form of the species and adds :— 
(a) Vermelho.—A red-fruited coffee much grown in Central America: it is 

> robust than the 
b) — of Brazil.—A yellow-fruited plant rich in cafeine but rather 

(ce) Maragoripe —The Upland Brazilian coffee, which has seeds nearly as large 
: coffee and is very prolific. This form appears to have been intro- 

eed into South India and is often referred to by planters, but no one appears 
) have furnished a report of its special merits or of the success attained with 
in India. According to some writers this is a hybrid between ©. arabica 

dl €. Laurentit. (Cf. Kew Bull., 1894, 163-4; L’Horti. Colon., 1900, 62-3 ; 
b Nove W. Ind., 1903, ii., 316-7.] 

Leucocarpa.—A white-fruited plant found originally in Sierra Leone. 
d this be one of the special of that country and not a cultivated 

eof Cc. arabica 2? 
_(e) Soufrigre.—A very hardy teat that resists insect pests: the leaves are 
ke those of the type but the seeds much larger. 

(f) Leroy of Reunion or Pointed Bourbon.—Is more hardy than Moka, has 
rt branches crowded with leaves, and the seeds are pointed at one end. 
_ (g) Mysore.—Commercially described as ‘‘ Cannon’s h-priced Mysore.” 

ound heavy seeds ; the branches are ascending ; but as yield is irregular 
g Miatay recleced by the next toe. 
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(h) Coorg Coffee.—This has large flat seeds and is propagated easily. ere | 
Rin ae ‘plies 

are several well-marked races such as the ‘“ Chick,” ‘“‘ Golden D 
** Nalknad,”’ ete. 1 

(<) Java Coffee.—This bears iahenctiee less horizontal than Brazilian, and ti 
two young leaves at the extremity of the shoots are greenish-yellow in th 
Javan, and brownish-yellow in the Brazilian plant. 

The planters of India recognise many more distinct races, but as no 
one seems to have scientifically described these, and the writer’s persona 
acquaintance with the coffee plant was acquired during one or two > ( 
rapid tours of inspection, he is unable to attempt a description or ¢ Ss1- 
fication of the special Indian races and hybrids. The reader wont lo 
well, however, to consult Mr. J. Cameron’s various reports on the experi 
ments conducted at the Lal Bagh of Bangalore. He will discover tha: 

Cameron discusses the hybrids that have been produced naturally, @ anc 
explains that their most remarkable feature is their immunity from leaf 
disease. But he has apparently not been so successful in the Ri ; 
of crosses as has been the case in other parts of the world. the same 
his conclusions on this issue are clear and definite. He is sanguine the 
hybridisation may be looked to as likely to afford much advantage. 
renovation of coffee, he accordingly adds, is “‘not wholly a matter of s¢ 
enrichment.” ‘‘ Next in importance to hybridisation and proper culty 
the interchange and special selection of seed must take a high place.” 
may be here added that much has been said regarding the value of pl: 
formed by grafting, or by inarching, as for example 0. arabica on 
rooted plants of C. liberica. The seeds from such are said to be superic 
to pure stocks, and in some respects constitute forms nearly as distal 
the crosses and hybrids already mentioned. The Kew Bulletin (18% 
affords much useful information regarding the hybrid coffees now grown in 
South India—a subject very greatly developed subsequently by the In dian 
press. But the industry is much indebted to Mr. W. L. Crawford, Mr. 
J. W. Hockin, Mr. Brook Mockett and Mr. Graham Anderson—the 
named gentleman having read a paper of great merit before the 5 
Mysore Planters’ Association that reviews all the practical results a e 

The importance of careful selection of stock cannot, in fact, be 
stated, and it is probably not far from correct to affirm that the majo 
of Indian coffee plantations possess two or more widely different p! ne 
treated as if one and the same, the result being irregularity both in que ality 
and yield. The difficulties of the industry preclude any risks being accepte 
that might be obviated by personal knowledge and care. Hence it i 
desirable that the nurseries be as near the planter’s house as possible 
so as to ensure constant supervision, from sowing to picking out and c 
final transplanting. Any departures from the desired type should b 
instantly removed from the seed-bed, though no opportunity shoulda 
lost of studying sports that may appear. Forms directly suited to the 
climate, soil, and method of treatment pursued in each plantation shot 
be the aim of every planter. But these cannot as a rule be pure 
They must be acquired as local manifestations or crosses aa 
veloped. The study of the seed-bed and the care of the seedlings sh 
be the special charge of the manager himself, not of the overseer or foreman | 
of works. LG Lehmann, Lect, in Planting Opinion, August 8, 1903.] 
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ach injury to the roots. of the plants. When about a year old the 
dlings are planted out into their permanent positions, but if care be 
ken to select dull weather for this operation, many planters prefer older 
mts, say two years old. Much difference of opinion prevails as to 

distance apart that the plants should be lined in the estate. The 
on the following considerations :—(a) the nature of the tion py 

ok se ected ; (b) the system of cultivation to be pursued, more especially 
size of plants desired ; (c) the character of the soil; (d) the degree 
Shade that exists naturally, or that it is contemplated to afford; and 
the nature of the climate. In cold countries, where the plants are 
likely to attain to any great size, close planting may be indicated, the 

verse being the case under influences that might be expected to cause 
orous growth. In India the distances apart usually adopted vary 

om 4 to 8 feet each way, and 7 feet might be said to be common, or 
feet between the plants and 7 feet between the rows. This would 
ve 1,037 plants to the acre, but in many estates a considerably larger 
mber exists—in some 5 by 5 feet, or 1,740 trees to the acre. On 
e other hand, Mr. Leeming of Scotforth, in the Shevaroys, was induced 
me few years ago to believe that a larger plant and more space would 
ve equal, if fide hottee returns, at a much lower cost than the prevalent 
ystem of many small plants. He accordingly removed each alternate 
uush and reduced his estate to 600 plants to the acre. The result was so 
ery ‘promising that he went still further, and reduced it to 300 or 325 

plants to the acre. On the average his bushes now stand 12 feet apart 
ach way. In 1899 I had the pleasure of inspecting Scotforth plantation 
in company with Leeming, as also most of the other coffee estates of 

that neighbourhood. AndI have to admit that Leeming’s plants seemed 
to me in a healthier condition, and to be fruiting more vigorously, than 
any coffee seen elsewhere. The yield had been greatly increased, the cost 
of f cu tivation lessened, the plants rendered better able to throw off disease, 
and the produce recorded as fetching a higher price than had been the 
ease under former conditions. These are all powerful arguments. But 
there may be other considerations and conditions that have to be borne 
in mind. It does not follow, for example, that plants 12 feet apart each 
‘way would give everywhere the same results as on the Shevaroys, nor 
that each race of the coffee plant would do so. The subject is one, how- 
ever, that is capable of definite verification, and one moreover that it 
would seem should be solved by every planter for himself. It would 
not be a very serious matter to place a plot of a few acres under trial, and 
if the returns proved unsatisfactory the replanting of fresh stock in place 
of the old at exhausted plants that had been removed would in time 
repay the outlay. 
Cultural Operations.—It is undesirable to give details of the varied 
‘Opinions and practices that prevail as to the best systems of “ holing” 
and “planting out.” The size and ae of the holes depend very largely 
on the nature of the soil, the lie of the land, and the amount of money 
and time the planter is prepared to expend. Where money is not a 
‘ serious consideration, large holes are made, the removed earth being 
de posited on the higher side, the holes left exposed for some time to the 
‘sun and air, then filled in with surface soil, manure and green vegetation 
4 reeds), but with little or none of the earth previously removed. After 

time the fresh soil thus furnished will sink, and this depression must 
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be made up with fresh surface soil. Farm-yard manure may with advan- 
tage be also given until a little mound has been formed, on the top « > | 
which the seedling should be planted. Transplanting should if possible 
be made during cloudy days, and just before the commencement of the 
most copious season of rain. Temporary shade should be afforded to the : 
seedlings, in the form of small pieces of crude bamboo matting, or simply 
leafy boughs or tufts of bracken fern. It is also a good plan, especially 
in exposed situations, to fix a stake to which the stem may be lightly 
tied. If exceptionally dry weather follow transplanting, it may be 
necessary to give one or two waterings. In some cases a nursery fi : 
dispensed with and two or three seeds are deposited on the speci ly i 
prepared hole-mounds, the healthiest one being ultimately allowed to 
grow and the others cut out or transplanted. _ 4-5 el 

Drainage.—Weeding or removal of wild herbage from the plan- — 
tation, so as to prevent the young coffee from being choked, now becomes 
an essential operation, If drains have not been provided at the time — 
the estate was being laid out, by this stage they become imperatively — 
necessary. Nothing is, in fact, more important than a good system of — 
drainage. In the Pests and Blights of the Tea Plant (2nd ed., 45-66) it — 
has been urged on the attention of tea planters that the objects of — 
a system of drainage are to increase the depth and improve the condition — 
of the arable soil. Every word of what has been said in that work on — 
the drainage of tea is applicable to coffee. And I may further add that 
during my inspection of the coffee estates of South India I found few 
had been drained anything like to the extent practised with tea. I ac- 
cordingly urged the coffee planters to reform this defect. rch & 

One of the great advantages of drainage is the admission of air 
(oxygen) into the soil. The drainage of agricultural lands differs thus — 
essentially from that of the streets of a town. The removal of a 
water is undertaken with a definite object in view, the fulfilment of whi 
determines the position and number of the drains. The water is drawn — 
below the surface, and thus made to carry with it the materials that the — 
combined action of the sun and the air have transformed into a soluble 
condition, To permit or encourage surface wash is to render the soil — 
sterile, in fact to afford facilities for soil-removal. The deeper the drains 
the further apart they may be placed, and the deeper the resulting arable 
soil. But drains of some kind are indispensable for successful coffee — 
planting. In many coffee estates that occupy steep, hilly slopes, a system — 
of trenching or contour catch draining has come into general use, as a pro- — 
tection against severe and wasteful surface wash. The trenches to some — 
extent answer the purpose of refuse pits for the accumulation of manure. ~ 
In fact in most instances they assume the condition of parallel chains — 
of pits. If used as pits into which the weeds may be thrown, it is cus- — 
tomary to have them cleaned out before the setting in of the rains, so as — 
to afford every means of intercepting the fine soil of the surface wash, — 
The contour drains in the tea estates are usually laid out with a level — 
and the earth removed in their formation thrown on the upper side. This 
is essential, since the slightest slope downhill would convert hone 
dangerous surface drains. So again terracing is an additional method — 
practised with great advantage on some estates, though apt, when exposed — 
to the south or south-west, to dry the soil unduly. But as with contour — 
drains so with terraces, they must be laid out as nearly level as possible. 
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: hen slopes are not too great and the soil fairly light, bunding is a 
hir yeti superior to even trenching or terracing. Instead of cutting 
out a terrace, a bank of soil is laid across the slope, and the rain thus 

wash this into a natural wide terrace. n many parts of the 
boos and prunings are used to form fan-like structures upon 

rich silting-up process may be encouraged. 
Dig: ~ and Mulching.—Lehmann (Bull. Dept. Agri. Mysore, 1902, ii.) 

roperly pointed out that coffee is so very different from the 
ag plants cultivated in Europe and America, that it does not 
sity follow that approved Western methods are in every detail 

icable to it. ‘For one a he observes, ‘‘ coffee thrives under 
ade of large trees, while in Europe, or at any rate in Canada, the 

iN Iated crops invariably suffer near trees of any sort.” He accordingly 
ges that under the climatic conditions and on the soils that prevail in 
ysore, it is essential that knowledge of coffee cultivation should be ac- 
tired by direct experiment rather than deduced from general agricultural 
inciples. And in that opinion he is assuredly correct. Coffee is as 
ak ve, Lehmann tells us, as most plants to the injuries caused by 
king or baking of the soil. In Mysore, he continues, most soils after 

ing dug and then exposed to heavy rain, followed by bright sunshine, 
ce ome quite as hard on the surface as they were before having been dug. 
I y that peculiarity is experienced throughout the world, and on 

I pure sands of the deserts of Rajputana as much so as on the rich loams 
% orthern Europe or the coffee lands of Mysore, wherever rainfall is 

owed by bright sunshine. It is to check the parching and caking action 
. ‘the sun that gardeners mulch or litter certain crops as a temporary 
neasure. It is with the same object in view that weeding at the commence- 
nent of the hot months is discouraged by the cultivators of most tropical 
ountries. Cameron points out that the annual weed “ Blumea” 
(A yeratum conyzoides) seen in established plantations can do compara- 
a 7 little harm and thata light covering of weeds might even do good by 

nting the surface becoming overheated. To guard against severe 
ane g and overdrying of the soil is a legitimate and rational aspect of all 
rr culture But to advance from that position to the condemnation of 

2 and the rejection of the fully demonstrated fact that the breaking-up 
a he surface soil and its exposure to the action of heat, light, air and water 

the effect of reducing non-soluble to soluble compounds and the 
oduction thereby of plant food, seems utterly unwarrantable. The pro- 
os ion of the soil against surface wash and surface caking by a natural 

of leaves (mulching) is very admirable and may be very useful as 
ir n oecasional process of fallowing, but to expect that any lands, however 

ably drained, weeded and mulched, could continue indefinitely to 
* d coffee or any other crop without tillage or manure, is to carry a 
i al law to a perilous and unjustifiable extreme. “Lehmann, by his 

tudies of the manures of coffee, has shown that he never contemplated 
, eoommendations for mulching to be the one and only method of 
ment of the soil that was desirable. It would indeed be an un- 

' 11 rantable assumption to affirm that what may be true with a wild plant 
be true universally with the same plant under the abnormal demands 

the se It is beside the issue to say that mulching has actually 
e system with a group of coffee gardens in’ “Coorg for many years 

eekly Mail, March 20, 1902). It might]fairly be, and in fact 
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has been asked :—‘“ Can it be proved that these very plantations coul W 
not have done better during the past?” or, “May they not, even now 7 
approaching the exhaustion that led to the abandonment of many simi’ lar 
and once fertile estates in that very province?” It is doubtless f 
that with rich primeyal forest land, if well drained and carefully mulche ned, 
exhaustion may not become manifest for many years. But it is equal ally 
true that with indifferent soils or exhausted lands, mulching can neve 
take the place of tillage and manure. 

Lehmann concludes his very suggestive report—a most val rr: 
paper even though its main contention may not be accepted as constant 
and universally applicable—by the following statement of the sdivall 
tages of mulching :—“ The careful preservation of the natural mule 
on pieces on which the coffee has ‘ closed in’ :—(a) saves the diggi ing : 
(b) leaves the soil in a better mechanical condition than the usual amour 
of digging could do : (c) probably prolongs the life on an estate and ir 
creases its general vigour and productiveness after the first year or 
(d) will save a large portion, possibly all the expense of applying 
manure. Not digging an estate may have the following disadvanta 
(a) it is hable to reduce the crop for a year or two: (b) it has the tend dene 

¥ ¥ 

A volume might be written in an attempt to review all the opi nion: 
that have been published for and against the tillage of coffee Hern 
correspondent, for example, wrote to a Madras paper in 1895 rar in 
South Coorg—“ The change that is worked in a sickly piece of — 
by deep digging i is little short of marvellous; in a couple of weeks’ t 
one would hardly know it for the same piece of coffee.” That sen rene 
is fully expressive of the opinions of the vast majority of planters, — 

Manuring and Manures.—Cameron (Rept. Offic. Visit to Coffee Dist. 
Coorg, 1898) has much to say on the necessity for high cultiva ‘ion 
and the manures best suited for coffee. He discusses farm-yard manure } 
bone ; oilcake ; nitrogenous manures, and the fixation of free nitrogen b bi 
the aid of leguminous catch crops ; lime ; ; phosphates ; potash ; tite 
manures, etc., etc., and commends the use of bracken fern for the litter 
of cattle on account of its subsequent value as a manure. In his con- 
cluding observations he remarks: “The application of proper manure im 
correct quantity and at the most serviceable time, are things which should - 
be assiduously learned from practical experience.” So again, one of th 1e 
most valuable contributions to our knowledge of the art of ma 
coffee is the series of studies conducted by the late Mr. William Pi re 
and published in pamphlet form by Messrs. Matheson & Co., of ur dri 
While we have many similar technical reports, some of which ¥ 
briefly mentioned below, very little of a practical nature has Panter = ny 
the accumulated experience gained during the seventy odd years of a 
coffee cultivation. The planters prefer, as a rule, farm-yard, or 
manure, as it is called, and are restricted in its use by the ‘ificulty 
procuring enough. Lehmann has recently pointed out that the first 
and foremost consideration is to see that all the essentials in soil-con 
osition are present, in the right proportion and right condition. 
ou may then be given in the direction of crop requirements. He, f 
example, remarks that ‘“‘ the potash fertilisers have, I fear, not rece rd 
the attention they require. Judging from the analytical results I h 

_. Seen, most of your soils are rich in nitrogen but relatively poor in po otash, 
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phosphoric acid and lime, and, although much more potash than phosphoric 
id is carried off in your crop, potash is but seldom added.” So again, 
any writers have shown, and most conclusively, that if the soil does 
nt posses: enough lime, bone and other expensive manures may be 
orse than useless. Voelcker (Improv, Ind. Agri., 1893, 270), ex- 
nple, some years ago observed that the differences of practice occur 
be ‘manner of applying manures, some planters preferring to throw 

ure broadcast and to fork it in, others thinking it better to dig a 
4 round the bush, about a foot or a foot and a half from the stem, 
q put back the soil mixed, with whatever manure it is intended to 

y. ‘‘Manures such as bones, oilcakes, etc., are too generally used, 
se they have always been used, and because there is a general belief 

el ir utility, but it is more than probable that in some cases large sums 
aoe expended on them, while in others lack of lime, potash, 

soil-constituent may be responsible for a diminishing yield. vg 
manures and the methods of applying them to one plantation 

re not always applicable to another, so that no general rule can be laid 
own, and the indications afforded by the soil itself must be closely fol- 

owed. In some parts of the coffee area, fish manure is much appreciated 
sa crop fertiliser, cow-dung being viewed as strengthening the wood. 
ixed bone and fish manure produce an abnormally heavy crop. Oil- 

cake (poonac) is believed to strengthen the leaves against blight. [Cf. 
Voelcker, l.c. 104-5.] 
2. The season for applying manure is also a subject of much difference of 
opinion, but is possibly best solved by a careful study of the particular 
‘manu » that it is contemplated to be given. Stem and leaf-forming 
4 manure should naturally be given just after the crop has been gathered ; 
those supposed to increase the yield would, on the other hand, best be 

plied just before the flowers appear, say in February and March. So 
again, bone and other manures that take some time to decompose require 
to be given early and soluble manures much later. Many writers seem, 
however, to condemn immediate or chemical manures and regard these 

g few, if any, advantages for coffee. 
"Assimilation of Free Nitrogen.—So much has been said of the advan- 
se of growing (as a sort of rotation) leguminous crops along with coffee, 

t a volume might be written on that topic alone. The subject is by 
‘no means new nor confined in its applicability to coffee. A rotation of 
‘alg with grain crops became a principle of all early European agriculture, 

long before the correct explanation of that system had been discovered. 
Sa eioation to coffee has been urged by all writers, more. especially 

y Mr. B. Nelson. The use of leguminous shade-trees such as the sau 
of the Assam tea planters (Albizzia stipulata) and the Erythrina 

lithosperma of coffee planters are good examples of both shade and 
assimilation. (See below the para. on Shade-trees.) [C/. Pests 

a ios of the Tea Plant, 136-47.] 
bt _ Nitcification.—Alhed to the study of free nitrogen, though perfectly 
distinct, are the methods by which the combined nitrogen of the soil or 
manures is prepared for plant use and the processes or vehicles of its 

ion into the roots. ‘This is defined as the nitrification of the soil. 
enous matter is oxidised and the nitrogen developed into a nitrate 

oat of lime or of potash. Until quite recently it was believed to he a 
simple chemical process. But it has been ascertained to be a gensequence 
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Ammonia. of the vital activity of certain organisms, chiefly bacteria. Ammonia 
compounds are found by the agency of uro-bacteria and other putrefactive — 
organisms before the nitrates are produced. Dr. A. B. Frank (Lehrb. der 
Botanik, 1892, i., 259-75) gives details of some studies of symbiotic — 4“ 

- fungi found on the roots of certain plants, such as on a few species” of 
Cupuliferee and Orchidacecw. These would seem to aid in nitrification. — 
A long series of articles from the pen of Mr. H. B. Evans will be found in | 

Nitrogen Planting Opinion of 1900, in which he advocates that “ Nitrogen Hunger” — 
‘aaa is one of the chief maladies of the coffee plant. He seems to have assumed 

that the nitrogen of the soil and of the manures of coffee estates does not 
exist in an assimilable condition. In other words, that the agents of 
nitrification are absent to aruinous extent. This, he would further believe, 
proceeds from the deficiency of a necessary symbiotic fungus, the function & 
of which (Evans affirms) is the transmission of nitrogen from the soil — 
to the roots of the coffee. Should the existence of a symbiotic fungus be 
actually established for coffee, the conditions that would favour its ex- 
tended production might become of supreme importance. But the issue, 
so far as present knowledge goes, is a pure hypothesis. The presence of a _ 

Janse’s fungus on the superficial roots of the coffee was discovered by Janse 
Discoveries. = Java. [Cf. Ann. du Jard. Bot. de Buiten., xiv.,113-8.] That fungus w 

most prevalent in soils rich in humus, And was also found on the TOO 
ramifying among the litter of dead leaves on the surface. But no one 
as yet proved that Janse’s fungus is actually beneficial to the coffee oa . 
and Janse himself, like all other investigators, failed to specially cultivate 
it. Although there are possibilities i in this direction, the subject is infinitely = | 

less known than the action of the bacteria contained in the root tubercles — 
of the leguminous plants indicated above. [C}. Percival, Agri. Bot., Dei ry 
764-6.] ay 

Too highly Concluding this brief review of coffee manures, it may be remarked aad i 
aeaiage Voelcker observes very truly that “a sure sign of the land being too — 

highly manured is the appearance of shoots all up the stem. The indication — 
of a good bush i is, on the contrary, the healthy growth of new wood on the 
branches.” [Cf. Wall, Manuring' of Coffee Estates ; Burgess-Brown, Coffee 
Planting (17 years’ experience in Ceylon), 1877; Hughes, Ceylon Coffee fe 

_ Soils and Manures, 1879; Munro, Soils and Manures » Lawes, Corresp. 7 
regarding Coffee Manures, in Planting Opinion, Aug. 1896; Kramer, s 
Mededeelingen Pl. Java, 1899, 3, 73; 1900, 64; 1901, 1, 56; Clarke, : 
Prize Essay, Management of Soils ‘under Coffee, 1883 ; Elliot, ho. 8 2045 
Pringle, Madras Mail, 1891; Revue des Cult. Colon., 1901, viil., 198, 294 ; 
Lehmann, Lect. before N. Mysore Planters’ Assoc. (reprinted i in Plantin | 
Opimon), Nov. 1900; also subsequent lecture in Planting Opimon, A a 
1903 ; Cultura Rational du Cafeewro, in Journ. dos Agri. Rro., 1902, ii., 8T5 oe 
Séo Paulo, Boletin da Agrt., Jan. 1902.] 

Pruning. Pruning.—Within the past few years, thanks to the enlightened energy. a 
of Mr. Leeming of Scotforth, Shevaroys, there has come into existence | 
two diametrically opposite schools. These may be characterised as the 
non-pruning and the severe-pruning systems. Having studied the ati 
for some time, and formed the opinion that certain departures were urgen: 
needed, I became a partial convert to the non-pruning system so ably 
advocated by Leeming. It would seem, at all events, very possibly 
preferable to the system of severe pruning that presently prevails, Jt 
of from the purely botanical standard of the state of health and vigour of 
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plants, the non-pruning system seemed superior to the customary form 
of severe pruning. But. I am disposed to add that I can easily conceive 
‘climatic conditions and stock plants where a pruning system would 
e indispensable, so that I by no means think non-pruning is of uni- 
ersal application. It is, moreover, not new but has for many years 
sen followed in other countries, and evenin India has been the practice 
| vogue with most Native coffee-growers. Leeming would, however, 
pear to be the first European planter in India who has had the courage 
his convictions, and who has not only uprooted two-thirds of the plants 
n his estate, but allowed those that remained to grow in obedience to soil 

atmospheric conditions. 
c * it is customary to speak of coffee-pruning as consisting of three stages, 

or operations—viz. :—Topping, Handling, and Pruning (proper). The first 
onsists in nipping off the top shoot, so as to check the upward growth. 
‘his is done at various stages, usually when the plants are 3 years old, 
the shoots being then cut at a height of 5 feet ; at other times the nipping 
ff is done much earlier, at 18 months to 2 years, the stem being left at 
fom 2 to 3 feet in height. When the short process is pursued, a sucker 

as it is called) soon arises near the top pair of branches and renews the 
upward growth. This is allowed to continue for a foot more and is then 
in turn nipped off. A second sucker in consequence rises up and is in 
like manner checked, when the desired ultimate height of the main stem 
is attained, namely 4 to 6 feet (usually 5). 
_ In the first instance (3-year-old stems) there is a terminal snag pro- 
duced. The topmost pair of branches, below the snag, having the best 
advantage as to light and air, lengthen horizontally and aA" dis course 
become so weighted with fruit that the terminal snag of dead wood is split 
open, and this cleavage increases year after year until many bushes become 

Titerally cleft in twain. Admission is thereby given to damp and weather 
action, also to disease and vermin of all kinds. The aim of the planter in 

this system of “ topping ” is to produce a crown or umbrella of primary 
_ branches. By what is called “handling,” all undesirable suckers and 

“ gormandisers ” are systematically removed and every effort made to 
‘Testrain the bush severely on fixed lines of growth supposed to favour 
fruiting and be most convenient to the pluckers. [Cf. Pierrot, Cult. Prat. 
et Ration. du Caféier,in LI’ Agri. Prat. des Pays Chauds, 1905, v., pt. i., 
180-93, 282-301, 411-25, 467-79 ; v., pt. ii., 34-49, 101-8.] 
In the second system (largely followed in Coorg), in addition to the 
erminal snag, with all its possibilities of evil, the growth of the stem is 

twice checked and snags of dead wood thereby interposed within the stem, 
which must have the immediate consequence of disarranging and inter- 
cepting the circulation of the sap. Nothing could be conceived less ad- 
-yantageous. Moreover, the effort is made by the growth of the secondary 
branches, ultimately produced, to convert the topmost three or four pairs 

of primaries into a completely ramified umbrella, that must of necessity 
render the branches below a useless burden on the resources of the plant. 

M. Edouard Pierrot recommends a system of pruning that does not 
em to me to differ from that followed by the Indian planters. His 

account of coffee-planting is, however, most instructive, and should be 
‘consulted by all interested in the industry. 
_ So far as could be learned from personal observation, few subjects 
are perhaps more urgently calling for reformation, both as an aid against 
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disease and as a means of enhancing returns, than the system of 
pruning. Any pruning seemed accordingly preferable to that usually 
practised. By encouraging a vertical rather than a horizontal grow 
the fruiting area of the estate is (if one may so express it) immense y 
increased. But where, from the nature of the soil, the peculiarities of the 
climate or the character of stock grown, “ coffee trees ” could not usually — 
be produced (such as those of Scotforth), it would seem that a pyramidal 
bush might nevertheless, and with advantage, be aimed at rather thé 
a fruiting umbrella. This might be accomplished in various ways 
doubtless would instantly occur to the practical planter. 

Without desiring to dictate, one method that suggested itself to me ¥ 
inspecting the coffee estates of the Wynaad may be here mentioned. bs 
4 feet in height, or when they possess 6 or 7 pairs of branches, might be taken in 
hand. In some plantations, however, bushes only 2} to 3 years old were see 
possess 15 to 20 horizontal branches, within a height of 4 feet. It is very unli 
that these could all bear fruit, hence perhaps half may have to be removed. 
But when the approved number of primaries had been secured, the green termine 
shoot, containing a pair of leaves and a bud, might be nipped off, and at the s 
time the terminal buds of the topmost three or four primaries similarly destro: 
Care would have to be taken, however, that this plucking off of the terminal b 
was done on green not woody shoots. Delay till wood is formed almost inva 
involves a snag, and moreover the cutting back of finally matured shi 
requires ted care and a study of the best age and most favourable season 
each locality. The object aimed at by the system suggested would be the 
duction of a pyramidal bush, and if sufficient space were allowed such mig 
ultimately be expected to fruit from the ground to the topmost twig. Th 
check given to the growth of the upper primaries would prevent their attain 
the size and weight sufficient to split the stem (in the way already mention 
The secondaries borne by each primary would in time become fen-se 
through the regulation of the lengths of these fans the bush would becon 
completely pyramidal. It is the secondaries borne on the primaries that are the _ 
fruiting shoots, and the purpose of the recommendation here offered would be to — 
produce a maximum of such, fully exposed to light and air. Similarly a vertical — 
pyramidal bush might be formed by the development of upward-growing suc! 
in place of horizontal branches, the main branches being trained to ascend fi 
the stem or its primaries, like those of a poplar. But I need not enlarge 
this theme. What seems imperatively necessary is greater spacing, a bet 
shaped and a more healthy bush. Mr. Leeming’s ‘“‘ coffee trees’? in t 
respects, at all events, are as nearly perfect as seems likely to be atta 
and where trees are not possible, bushes of a tree shape might be secur 
preference to that of an umbrella. (See the remarks above on the tendenci 
of certain races to produce ascending and of others spreading branches.) we 

To conclude these observations, it may be said that pruning as presently 
practised is done about March after the crop has been collected, and — 
consists in removing all shoots that have borne fruit and in selecting and — 
protecting those that are intended for next year’s crop. But the pruning — 
must be completed before the flowers begin to form, and in pruning it~ 
is often recommended to leave alternately the opposite laterals. All” 
tertiaries, as also diseased branches, are usually cut off. A handling is” 
often given just after the flowers appear, in order to remove useless flushing. — 
During a second handling suckers and crosswise shoots are rubbed off, 
without injuring the bark, and, in carefully worked estates, even a third 
handling is often given. It seems to be an accepted rule that September — 
and October shoots should be preserved, and that as many of those formet 
in February as can be spared should be removed ; but during fruiting the 
plants are never interfered with. In many estates removal of moss and 
cleaning the bark is regarded as of great service to the plant and obviates 
the harbourage of pests and blights. ; 
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Sk ade-trees.—When Arabian coffee is grown upon lands of low 
altitude, shade becomes imperatively necessary, but in these positions 

berian may be successfully grown without any shade. As the upper 
nits of Arabian coffee cultivation are reached, shade may be largely 
pensed with. Much difference of opinion prevails as to the extent 
id nature of the shade best suited to each region. Cameron (Rept. 
yurs in Coorg, 1898) very properly urges that a mixture of different 
ade-trees is preferable to one particular tree all over an estate. The 
ice of soil is thereby secured and a better shade attained. In Mysore 

ll original trees are generally preferred to the leafy bushes specially 
irted to in other localities such as the Shevaroys. If protection from 

ind be the object aimed at, shelter belts of strong densely branched trees 
e indicated, but if shade from the sun be the object, much will depend 
“tt e severity of the sun and the liability to borer. It is the accepted 
lie ‘that shade gives a certain protection from that pest, and this cir- 
umstance, more than protection from the sun, often determines the nature 
nd extent of the shade-trees desirable. As little shade as possible is 
wessary during the rainy months, and the maximum shade during the 

otter months. The study of the season of new leaf im shade-trees is, 
erefore, all-important. 
_ Dal (Cajanus indicus) would make an excellent shade-bush for young coffee, 

d by its root tubercles and copious supply of leaves it would enrich the soil at 
/same time, but its liability to fungal disease (see p. 198) might be viewed as 

endering it undesirable. Another Leguminous plant has been much appreciated 
by coffee planters—viz. one or other of the species of Hrythrina such as 
udica, lithosperma and suberosa, Mr. B. Nelson (Planting Opinion, 1896 
0 1899) wrote a series of articles and showed that the use of #. lithosperma as 

hade-tree gave a material increase to the yield of coffee. The Silver Oak 
éttea) is much commended by many planters, but while useful for shade 

it can have no manurial value. The other trees, fairly extensively employed, 
may be here mentioned in alphabetical sequence, viz. :—Acrecarpus fraxini- 

¢ Albivzia Lebbek, molwecana, procera and stipulata; Artocarpus 
“, integrifolia and Lakoocha; Bischofia javanica ; Cedrela Toona; 

; Grevillea robusta; Pithecolobium Saman; Pterocarpus Mar- 
; and Trema orientalis. Many other trees might also be mentioned, 

th as one or two exotic plants, for example India-rubber ("anihot Glaziovii) 
i Bueatyptus. As catch crops Indian corn has also been tried, and with fair 

success ; and in Coorg, pepper and cardamoms are much resorted to, especially by 
Native cultivators. [C/. Kew Bull., 1895, 306; Graham Anderson, For. Trees 

nm Coffee Lands Mysore, 1888 ; Rept. Agri. Chem. Mysore, 1901-2, 29-35 ; Journ. 
@ Agri. Trop., 1902, ii. 124-5; Trop. Agrist.; Planter; Madras Mail, etc.] 
_ ENEMIES—PESTS AND BLIGHTS,—To give even the most geveral 
mtline of this subject would occupy many pages. Having studied with 
ome care the enemies of the tea plant, the first impression left on my 
nind, on visiting the coffee plantations, was the comparative absence of 
ests. An ordinary tea garden when compared with a coffee plantation. 
would afford the entomologist ten to every one for his special study. Even 
he blights or fungal diseases are far less numerous, though one is very 

eh more prevalent and widespread than any of’the blights of tea. At 
le lowest possible estimate there are 200 insect pests on the Indian 

ea plant, and perhaps not twenty all told on the coffee. But the few that 
are present are often disastrous to the industry, and thus make up for their 
becific paucity by their individual voracity. In fact it may be said that 
whe or three insect pests and one or two fungal blights have practically 
affled both planter and scientist and have proved so disastrous as to have 
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THE COFFEE PLANT 

ruined the industry over large tracts of country. This is signifionn rue 
of Ceylon, the leaf-blight having there proved so completely incurable as 
to have caused the planters to substitute tea for coffee, as their only ¢ 
from ruin. Numerous reports and monographs have been publishe 
Morris, Marshall Ward, Nietner, Bidie, Harman, Cooke, Massee, Barbe ; 
etc,, so that it cannot be said the subject has been neglected, but so far 
little progress has been made of a practical nature. 2 yer 

The more important diseases of the coffee plant are the following :— 
1. Leaf Blight, Hemileia vastatrix, Berk. & Broome, Gard. Chron, — 

Nov. 6, 1869, 1157; Abbay, Journ. Linn. Soc., 1878, xvil., 17. 
Morris, Coffee Leaf Diseases Ceylon and 8S. Ind., 1879; Harman, 
Leaf Disease Bangalore, 1880; Jardin, Le Caféir, 1895, 264-6; Tu 
Plant Diseases, 1897, 352; Philip MacMahon, Queensland Agri. Jow 
April 1898, ii., 301; Massee, Textbook Pl. Diseases, 1899, 27, 2 
407; Lecomte, Le Café, 193-203; Jumelle, Les Cult. Colon., 376-7 ; Me 
Rev. Genus Hemileia, in Kew Bull., 1906, 35-42. This fungal d 
appears to have been first observed on coffee in Ceylon, about the yea 
1869, and in South India two years later. It has since, appeare ‘y I 
Burma, China, Java, Sumatra, the Philippine Islands, and been identitfiec 
as met with in the coffee districts of Africa (even at Victoria Nyanza). 
and probably wherever coffee is cultivated in the Old World. 

It has been assumed as probable that HM. canthii—a parasite fow 
Canthi panulatum—was the parent source of MH. vastatrix, the 
ences observable between the two fungi being in all probability the res 
growing on slightly different hosts. o in the same way leaf-blight, se 
Natal and other African plantations, may have originated from mM. We 
a parasite found on two species of Vangueria and even on Coffea Ibo, J 
accordingly writes: ‘‘It is not at all necessary to assume that the coffee ¢ 
has been imported along with the coffee plant from one country to another, 
taking into consideration the wide distribution of different species of S 
attacked by Memileia, vastatrix or H.Woodii, both of which are caps ple 0 
infecting species of Coffea.” In India there are some six or seven spec 
Canthium, fairly abundant wild plants in the coffee area, also a sp 
Vangueria both in Kanara and the coffee tracts of Burma. — If, there 
pointed out by Massee), a practical lesson is to be drawn from these co 
tions, to start a plantation in a district where these and other allied plant 
the coffee are abundant would probably mean disaster. To grow for the p so 
of shade, plants belonging to that family would also very possibly be dangerous. — 
All rubiaceous plants should therefore be watched for any appearance 0: = 
blight, and exterminated as far as possible from proximity to coffee. ae 

The leaves of coffee are the parts most frequently attacked by Heméit a, 
though spots are sometimes present on the young shoots as well as on the fruit. 
These expand in size irregularly, are at first pale yellow, but in time become 
bright yellow and orange coloured. Though showing through on both sw faces, 
the spores appear on the under-surface only. These are formed in dense clust ors, 
and emerge from the tissue by the breathing mouths (stomata) of the leaves. 

While touring through the coffee districts of South India I observed the grub 
of a minute insect feeding on the spores of this fungus. I was told this had 
seen by the planters for some years. It would appear of importance that 
life history of that little creature should be worked out, since it may be 
planters’ greatest friend. When leaf disease is at all serious it is so preval 
to render most of the methods of treatment, that have as yet been suggested, 
quite impracticable. Syringing with fungicides, such as the Bordeaux m xtur 
priphuring, che leaves, removing and burning the leaves, tearing off or punching: 
out the diseased portions, have each and all been advocated and tried with 
varying, though never with complete, success. The best results as yet 

wy 

creasing the spacing, lessening the shade, improving the drainage, ma 
liberally, and restraining the pruner’s knife. Under some such trea 
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LEAF-BLIGHT 

liability to borer may be increased, but leaf-blight brought under control. On 
yme soils, under certain climates, or with particular exposures, leaf-blight never 

has been serious, and, moreover, either the plants are now better able to with- 
and the disease or its virulency is being attenuated, because in South India coffee- 
lanting is by no means impossible, in spite of blight and borer. The low prices, 

through overproduction in South America, are far more serious than all the 
jlights at present known. There would seem little doubt that had the Ceylon 

anters cultivated and manured their estates more thoro y and systematically 
han y did their industry nie have been saved. hen the disease ap- 
fared both soil and plant were exhausted. The rapidity of the destruction that 

ensued may be thus demonstrated: average yield for the years 1866-8, all over 
the island (that is, before Memileia appeared), was 4°28 cwt. per acre; in 
872-4 it had fallen to 2°93 cwt. per acre, and in 1878 to 2 cwt. per acre. 
_ 2. American Coffee Disease, Stilbum flavidum, Cooke ; Massee, l.c. 

: Lecomte, l.c. 204; Jumelle, lc. 377, 
@ Thie disease is almost as destructive to the coffee industry in the New World 

iS Hemiteia vastatrix is in the Old World.” ‘‘ The symptoms of the disease 
unmistakable ; circular whitish blotches occur on the leaves, often in con- 
rable numbers, and are equally marked on both surfaces. Using a pocket- 

ens, very minute fungi resembling a miniature pin in shape, and of a clear yellow 
solour, can be seen grouped on the spots on the upper surface of the leaf. The 
yerries are also sometimes attacked, being marked with circular spots. On the 
young shoots the pale diseased spots are elongated”’ (Massee). this disease 

8 not appeared, so far as is known, on the coffee of Asia, we have the somewhat 
significant fact of two coffee blights, the one confined to the Old and the other 
‘tothe New World. A species of Stitvwm does considerable injury to the tea, being 
the Thread Blight of tea planters. [O/. Pests and Blights of Tea, 392.] 

_ 3. Leaf-rot.—This leaf-blight was described by Cooke under the name 
Pellicularia koleroga, the specific name being the vernacular for the 
disease. [Cf. also Tubeuf, l.c. 518; Lecomte, l.c. 203.] It is said to be 
prevalent in Mysore during July; the leaves, flowers and berries become 
covered with a shiny gelatinous substance which turns black about the time 
that the affected parts fall from the plant. 
_ Cameron thinks that continuous or heavy rainfall, dense shade, drip, and 

gnation of drains favour the development of this blight. Improvements 
_| to combat these defects are beneficial. All affected leaves should be burned or 
_ dusted with flowers of sulphur. As seen in the Kew Herbarium the leaves are 

red with a simple mycelium much as in stit#um, but without any fructifica- 
tior Samples of it have come from the coffee plantations in Venezuela, Costa 

Rice and Jamaica, as well as Mysore, so that it is fairly widespread and should 
__ it commence to assume its complete form, may become a serious pest. It should 
_ therefore be kept under control and carefully studied. 

_ 4, Coffee-twig Disease, Necator decretus, Massee, l.c. 327. This 
Twig Disease is said to be a destructive parasite on coffee trees at Selangor. 
It commences at the tips of the young branches and extends downwards. 
Bursting through the epidermis of the shoots are minute white spots, which 

oon become orange-red in colour and gelatinous in texture. The twigs 
thereafter turn black and thus appear as if syringed with acid, while at 
the same time the bark splits as in canker. 

During my tour through Coorg and the Wynaad I was shown a disease that 
wings to mind the Malay twig disease or canker just described. The tips of the 

fruiting shoots, including a large number of leaves and berries, become withered 
and dried up,.and in due course turn black, I was unable to discover on these any 

_ fungus, but obviously should have visited the plantations at a much earlier season 
of the year in order to study the distressing disease indicated. The withered 
fruits, if gathered along with the ripe cherries, greatly lower the value of the crop, 

) that they are not only a serious loss but a source of danger through their 
ving inadvertently collected. The Indian planters regard the blackened and 

withered shoots as a consequence of a want of general tone and vigour, and as 
roceeding from poverty of soil rather than being due to any specific disease. 
_ ction of the specimens preserved at Kew leads me, however, to suspect 

385 25 

or 

Ruin of Ceylon 
tions. 

Leaf-rot, 

Twig Disease, 

Withered and 
Blackened 
Berries, 



COFFEA 
ARABICA 

Diseases 

Borer. 

Nim Oil, 

Bugs. 

Brown Bug, 

Green Bug. 

Black Bug. 

Mealy Bug. 

Treatment. 

THE COFFEE PLANT 

that it is due either to the self-same species, or an allied fungus to that just 
described as the coffee-twig disease of Selangor. a 

5. Borer; Ind, Mus. Notes, ii., 153. This pest used to be known 2 
“Worm” or “Coffee Fly.” It is most troublesome in Mysore, Souti 
Coorg and the Wynaad,where in 1865-6 it destroyed whole estates. Ith 
also appeared in the small coffee gardens of Assam and Burma. It is th 
grub of a beetle, Xylotrechus quadrupes, Chevr., and is yellowish: 
with black transverse lines. It damages the tree by boring holes into 
stem, usually a few inches from the ground. These passages are at 
transverse, but soon ascend spirally to the growing tip, where the lai 
are matured. The plant early shows signs of death and ultimately wi 
down to the point where the beetle entered. a 

This pest is most prevalent in hot, exposed gardens, and may be kep in 

4 

check by free irrigation, good tillage and the growth of large shade-trees. 
Cameron speaks of nim oil, poured into the openings made by the borer, as 
being useful in either expelling or killing the grub. As a preventative it is bel 
also desirable to encourage rather than interfere with the nesting of insectiv 
birds in the plantation. If the stems of injured trees are collar new 
suckers are thrown out and the plants thus renewed, while the borers with th 
channelled stems are destroyed. oa 

Another borer is the larve of the moth Zeuzera coffee, Nietner. [Of. Ind. 
Mus. Notes, ii., 157; Watt and Mann, Pests and Blights of Tea, 200-1.) — 

6. Bugs.—Various insects are by planters all called bugs. They belong 
for the most part to the family known as the Coccip# or Scale Inse 
There are four chief pests of this kind, known as Brown, Green, Black and 
White Bug. = 

The Brown Bug, Lecanium hemisphericum, Targ.; Green, Coccide of Cey- 
lon, 232-4, pl. 85; Ind. Mus. Notes, ii., 168. ‘‘ This insect was formerly known 
the ‘Brown Bug’ of the coffee plant, and before the advent of the ‘ Green EB 
was considered the most serious insect pest of that plant.” ‘* For some 3 
before the coffee failed, the bug—as a pest— had practically disappeared.” It is 
met with now and again all over the coffee area of India, but nowhere to a very — 
serious extent. It is perhaps most harmful in the Shevaroy, Nilgiri and Mysore 
plantations. [C/. Agri. Journ. Ind., 1906, i., pt. i., '77-8.] a 

The Green Bug, L. viride, Green; l.c. 199-203, pl. 69; Ind. Mus. Notes, ii, 
168. This proved such a scourge in Ceylon that it was practically responsible for — 
the final abandonment of coffee cultivation over the greater part of the plantin, 
districts. It first attracted attention in 1882, and by 1886 had been dispersed — 
all over the coffee districts of Ceylon. It attacks weakly trees and almost ¢ 
pletely denudes them of all but the two or three terminal leaves. On heal 
plants the leaves become black through the attendant fungus, but do not fall 
off, and the bushes make a vigorous effort to grow. In Ceylon the plants had been — 
weakened by Hemiteia when they became infested with green bug. In 1881 the — 
exports were 452,000 cwt., but ten years later they had fallen to 88,780 cwt., and 
in 1902 were only 10,000 ewt. [Cf. Agri. Journ. Ind., 1906, i., pt. i., 78.) 

The Black Bug, L. nigrum, Nietner ; Green, l.c, 229-31, pl. 84 ; Ind. Mus. Notes, 
ii, 168. This bug, though found on coffee, is not so serious a pest as ei 
the brown or green bug. ae 

The White or Mealy Bug, Pseudococeus adonidum, Linn. ; Ind. Mus. Notes, ii., 
168. This is a flat oval creature covered with white down arranged in parallel 
and running across its back. It prefers hot, dry plantations and would 
to be harboured by the species of Erythrina now so largely grown for shade 
purposes. In a plantation in the Wynaad where the trees had been cut down, 

doing serious damage, eS 
Every effort has been made to exterminate these pests. But in the 

of green bug, the insect, being green in colour and small in size, was not no 
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atil it had been established in Ceylon in such force as to defy all subsequent 
atextermination. It usually decreases d both very wetand very dry 

ather. The most hopeful method of dealing with it, as also with all other scale 
nsocts, is through their natural enemies. The larve of certain ladybird beetles 
‘ cireumdatus for brown bug, and Seymnus retundatus for white 

bug eee Sent, a sstotianes Srnlcee Seen Wanda in She be of Ap apatrae 
Lee te Cephalosporium lecanti t 

yy living on Det yo yg 
| Grub,—The larve of the moth Agrotis ypsilon, Rott.; Ind. Mus. 
Votes, ii., 161 ; iii,, 21; Watt and Mann, Pests and Blights of the Tea Plant, 
1 “ip 220-3 ; Maxwell- -Lefroy, Memoirs, Dept. Agri. Ind., 1907, i., 169. 

» Cutworm, Black Grub or Ringer are very destructive to the seedlings 
i nie offee, as much as 25 per cent. being often found destroyed by this 

It seems to have been specially destructive in Mysore 
The larve of the cockchafer, Lachnosterna pinguis, Walk., often 
o puinch damage by eating the roots of the young coffee plants. (Cf. Ind. 

. Notes, ii., 149: Watt and Mann, l.c. 167—9.] 
. Other Insects that occasionally attack the coffee may be here enumerated :— 

rhines destructor, Nietner, & weevil that eats the leaves P arasa lepida, Cramer, 
moth that defoliates the bushes; Narosa conspersa, Walker; Aloa lactinea, 

ramer; Euproctis virguncula, Walk. ; Trichia exigua, Feld.; Galleriomorpha 

noides, Feld. ; Hpithecia puP yg Feld.; Boarmia Lelssetiasnaria, Feld., and 
B B. xeylantoaria, Feld.; Vortrix coffearia, Feld. ; Capua coffearia, Nietner [ef. ‘nd. 

us. Notes, v., 187], and Gracilaria coffeifolielta, Motsch. (recalling Hlachista 
Ha, 6.M., in Jardin, l.c, 258-9 and pl.), are all moths reported to have been 
ionally met with on coffee in Ceylon. So also Anthomyza coffee, Nietner, 

s the coffee-leaf borer ; Stachia geometrica, Motsch., a species of Rhynchota that 
attacks the coffee-cherries ; Aphis coffee, Nietner, the coffee-louse (parasitised by 
Micromus australis) ; and Acarus coffee, Nietner, the coffee-mite. So far as 

ssently known, none of these pests have given any cause for anxiety to the 
: an planters. 

_ 9. Other Pests.—Locusts, Weevils, Rats, Squirrels, Monkeys and Jackals 
Z 4 hey much injury—the animals. mention being very fond of the ripe 

"Life of the Estate.—The late Mr. William Pringle very rightly observed 
om it “‘no matter how healthy a coffee tree may be, no matter how 

efully pruned, handled, tended and nourished, its life will end sooner 
r later. Under favourable conditions, the tree may live for fifty or sixty 

years; as a rule, it will seldom last thirty. Tt will, under favourable con- 
‘ditions, be in full bearing in the fifth or sixth year, and may go on fortwenty 
Ay 9 twenty-five years giving paying crops. Many trees are exhausted in ten 

0 fifteen years by uns treatment, borer, and attacks of Hemileia 
estas etc., and must make room for anew generation. If the vacancies 

be successfully supplied and the plants developed in a healthy and 
' vi gorous manner, there is no reason why an estate should be limited as 

o age. If we can so arrange matters as to have a continual succession 
_ of young plants coming on and developing into healthy trees to replace 
_ those taken out, a coffee estate may be considered as a permanent invest- 

ment, In suitable localities efficiently drained and manured this can be 
_ done: and an estate may be considered to be working under the best 
pe OSs Pe conditions of perpetuation where from 4 to 5 per cent. of vacancies 
ha cour every year that are successfully supplied. It is upon the success of 
the supplying that the life of the estate depends, and practical planters 

_ consider this question one of the first importance in Southern India. It 
is only when supplies cannot be got to grow that there is a necessity to 
abandon the estate. With many aspects and under some conditions the 
‘plants cannot be raised, except at a ruinous cost.” 
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THE COFFEE PLANT 

MANUFACTURE. e 
Terms Employed.—The ripe coffee fruit is called the “ Cherry”; mt 

contained twin seeds are the “ Berries.” When only one seed is devel 
it is spoken of as “‘ Pea-berry.”’ 'This.is often upheld to be richer in flavieil uw ¢ 
and accordingly much has been said about the possibility of produ pe. : 
a plant that would yield mainly, if not entirely, pea-berries. The suceul 
outer coat of the fruit is the “ Pulp,” and the inner adhesive layer is kn 
as the “ Parchment.” The seed-coat within the parchment which adher 
closely to the seed is called the “ Silver-skin.” The pulp is commo D 
removed at the plantation, but it is frequently the case that the be rric ‘a 
are sold in parchment and either submitted to treatment in the co nee 
towns or exported in that condition to Europe, where they are hulle 
and finally prepared for the market. The machinery for this pu sill 
is expensive, and the operation of final cleaning can be as effectually if 
not better accomplished in Europe than at the plantation. It is believed 
moreover that the coffee carries best in parchment, so that the extra 
freight charges are more than compensated for by the quality of the co: fee 
turned out in Europe. [Cf. Kew Bull., 1893, 128-33. ] «a 

The preparation of the berry from the cherry is effected by certain 
distinct operations that may be here indicated very briefly. It would, 
however, be impossible to describe all the methods and appliances used 
without devoting many pages to this subject. a 

Seasons and Crops.—The blossoms as a rule appear in March. a1 and 
the fruits commence to ripen in October and continue till January. T 
more gradually the blossom fades the better : a superabundance of flow 
is not considered a good prognostication, since only a small percer 
form fruits. Rain during flowering is unfavourable, but after the fruit 
has set a shower or two is beneficial. It is usually advocated that none — 
but fully ripe fruits should be collected. In Arabia a cloth is placed belo: we 
and the bushes shaken, when the ripe cherries fall into the cloth. In Indi 
they are hand-picked, and it is believed not necessary that they shou ld 
be pink-coloured all round; the slightest tinge is sufficient, and in fact with — 
the appearance of colour the sooner picked the better. The berry (se 
inside will be found to be of a fine dark-greenish or bluish-green col 
It is the endeavour of the planters to preserve this greenish tint as much” 
as possible. Berries that have dried into a reddish or chocolate colour at is 
spoken of as “foxy,” and the presence of such lowers very greatly th 
price. Berries that have fallen to the ground are collected at the end 0 
the season and are known as “ Jackal Nei 4 a 

day on the collections being mc to the stat If iayoiati de- 
layed it may be necessary to produce fermentation before the cherries « C ie 
be pulped. There are two chief forms of the pulper, viz. the dise or the 
cylinder, but a long list of special machines, mostly developments of the se, 
might be given. The principle in both is a grater, working against a sme th 
chop, adjusted according to the size of cherries. The disc-pulper is the 
simplest contrivance, and this may be either single or double and worked 
by hand or steam. A single aCe, will accomplish 20 to 25 bushels” 
an hour, a double one 40 bushels, or twice that amount if driven by steam. 
In design it is somewhat like a cotton-gin : it tears off the pulp and drops” 
the seeds through a sieve kept in position so as to carry forward the pulp 
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op stony without requiring a lift. From there a hopper carries the cherries 
ter, in a continuous stream, on to the grater. Space cannot be 

yrded to discuss the other numerous inventions that exist for pulping ; 
¢ it to say that most Indian factories are behind the standard of those 

not e peo and that the defects of much of the Indian coffee are 
nly to the imperfections of the factory. 

ative coffee is mostly dried with the pulp attached, then pounded 
mortar. Itis thus practically the system followed in Arabia in ancient 
and which is still to some extent pursued in that country. 

2 nentation and Washing.—On the beans (seeds or berries) passing 
jugh the sieve they are found to be covered with a sticky mucilaginous 

iaterial. If the contained saccharine matter be not removed it is difficult 
iry the berries. This is accomplished either by washing or fermenting, 

e generally by both. The period necessary for fermentation depends 
on the temperature of the atmosphere, but from 12 to 18 hours 

tally suffice. Mr. Graham Anderson has shown that the amount of 
tharine matter depends on the exposure, and that the produce of young 

will not ferment as readily as that of mature plants. The berries, 
er thorough washing, are spread out to dry on specially prepared plat- 

forms which constitute the lowermost portions of the factory. 
_ Halling or Milling.—This consists of the removal of the parchment 
and silver skin from the beans. As already stated, this operation is usually 
srformed by the traders and not by the planters. Many firms, especially 

ut the coast towns, do the milling, such as Staines & Co. of Coimbatore, but a 
ge proportion of Indian coffee is milled in London. The Indian planters 

= em to be of opinion that this operation might be much improved by 
better machinery than exists in India. [C/. Planting Opinion, Aug. 

99.] A bushel of parchment coffee will usually give half the quantity 
» f lean beans. The coffee is then assorted into various grades according 

» size of berries.. This not only meets the necessities of various markets, 
_has the effect of furnishing a uniform berry and one that. will roast 

| the same extent throughout. Nothing injures coffee more than a per- 
( Tntage of small berries that become charred before the others are suffi- 
cien ty. roasted. Charcoal absorbs completely the aroma of coffee, hence 

ed berries are positively destructive of merit. 
_ Packing.—It is of the greatest consequence also that attention be 

given to the art of packing. If berries be exposed to the drying action of 
‘ iatmosphere beyond a certain extent, their value may be thereby greatly 

eciated. All the best coffee is accordingly packed in casks, the utmost 
s being taken that the wood used may not taint the coffee. Packing 

in sacks or bags is much inferior, and if shipped with mixed cargoes, coffee 
n bag may be so tainted as to be next to useless. 
Seeeeneretion and Substitutes.—This subject has attracted much 
attention for many years. It may be confidently affirmed that although 
auch difference exists between the coffee of one estate and another, 
yendent very largely on the process of manufacture and the care bestowed 

he plantation. While that is so, there is perhaps no other dietary article 
8 ng and so persistently adulterated as coffee: This is very largely a 

asequence of the legislative measures that prevail in the countries of * 
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consumption. When taxed abnormally high, adulteration prevails. o ti 
this is often safeguarded by special legislation such as the French 
enactments that prohibit the vendor from mixing. In England, on ° 
other hand, mixing is so much in vogue that it is often difficult to procw 
pure coffee. “ Our Coffee Mixture’ may contain any adulteration co 
ceivable, with perhaps not more than 5 per cent. of coffee. This i is t 
natural consequence of legalising mixtures. Criminality consists | 
in selling as “ pure coffee” an article that contains anything but coffee. 
Legally “ Chicory ” may be the roasted chicory root itself, or the roof ¢ , ‘ 
an allied plant or other vegetable substance applied for the same purpose 

The substances mostly employed in adulteration of coffee are the roots 
of chicory, dandelion, mangold-wurzel, turnips, parsnips, and carrots. 
The seeds of beans, peas, date-stones, malt rye, burnt sugar, biscuits, 
locust-beans, figs, etc., are all used. Roasted flour coloured with ferru- 
ginous earth and flavoured with the grounds of exhausted coffee or ots ot 1€1 — 
even more objectionable substances are often sold as coffee. There seems 
every reason for believing that the decline of the demand for coffee throu, ie ; 
out the world is largely a consequence of the difficulty in obtaining th 
pure article. For further particulars regarding coffee adulteration conf . 
Chicory and Coffee, a lithographed report by J. D. Hooker, John Lindle che 
Thomas Graham, John Stenhouse, Dugald Campbell, William B. Carpen: 
and A. 8. Taylor, issued by the Inland Revenue office in 1853. This giv 
the microscopic structure and chemical tests by which the adulterants 0} 
coffee may be recognised, and although more recent publications exist or 
this subject, hardly any are more accurate and authoritative. [Cf. 
Journal, March 1870, Dec. 1873 ; Clifford, Journ. Soc. Arts ; and Hansel sek, 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 271-4.] 

The seeds of several species of Cassia are used as coffee substitutes 
under the name of Negro Coffee. [Cf. Hooper, Rept. Labor. Ind. Mus., 
1900-1, 23-4.] For “ Malt Coffee,” consult Hanausek (l.c. 354), 

TRADE IN INDIAN COFFEE. ae 
Commercial Tests.—The value of coffee depends upon many cireum- ~ 

stances, such as form of the berry, its size, colour, smell, flavour, age, and 
uniformity. One of the greatest difficulties is to discover a standard b . 
which merit may be definitely determined. Were it possible to fix a star 
dard, the planters could aim at a definite article. Much has been dong j 
India by Mr. Leeming, Dr. Lehmann and others in this direction, and it is 
believed their efforts may soon be rewarded. Lehmann found that the 
quantity of the alkaloid CarrErnE was no evidence of quality. Ca 
(as shown by M. Bertrand) varies greatly. In Coffea arabica it 
from 0°83 to 1°60 per cent.; in C. liberica between 1°06 and 145° 
cent.; and in @. stenophylla between 1°52 and 1:70 per cent. In a 
series of specimens specially analysed, those that had the highest sj ‘ 
gravity and contained the most nitrogen and phosphoric acid broug t 
highest price. Colour seems to depend more on the degree of ripeness wie 
collected, and the care taken in manufacture, than on the nature of» 
soil or the class of plant grown. As a general rule the Old World co 
are inclined to turn yellow, and the New World green. Weight de~ 
creases with age and by overdrying. Odour is perhaps the most important 
criterion, and apparently it can alone be determined by expert coe 

Yield and Cost of Production and Price Realised.—Under the 

graph devoted above to “ Localities and Area” will be found all 
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PRICES 

particulars on these topics for which space can be afforded in this work. 
‘he regions of Indian cultivation, the average production, and the estimates 

0! SyiaiA ‘per acre have thus been exhibited. These facts have to be 
re-read in connection with the returns of trade that have presently to be 
furnished. It has been shown that an average of 3 rising to 7 ewt. an acre 
would fairly express the better-class European plantations, but there is 
a large number of small Native concerns that lower both the average 
yield and the quality of Indian coffee. It is believed that the Native 
Jantations yield from } to 1 cwt. an acre. The cost of cultivation has 
een variously put, but it seems probable that Rs. 120 per acre for the 
est Huropean and Rs. 40 for Native coffee would be safe estimates. The 
wmer would include manuring, as also all factory charges. It is 
snerally stated that the lowest cost of production on European plan- 

ations is Rs. 80 yielding 2} to 3 cwt. an acre. 
he net cost of coffee has been taken as Rs. 27 a cwt., and since the 

ost of production is 60 to 70 per cent. wages paid, a fair computation 
f the value of the industry to the inhabitants of the coffee area may be 

arrived at by multiplying the European and Native acreage by the estimated 
eost of production. The mean of all the figures usually published shows 
one person to be employed on every 24 acres of coffee. But such calcu- 
lations are tentative in value only, as there is perhaps no other Indian 
industry more obscure and misleading, so far as its statistics are concerned, 
than that of coffee-planting. There are, however, three fairly certain 
aspects, viz. that the cultivation (see p. 370), production and price have 
all three seriously declined within recent years. Thus taking the price 
obtained in 1874 as being 100, we have the following relative prices for 

Indian coffee down to 1902 :— 

. PRICE P.O. VARIATION. YEAR, PRICE P.O. VARIATION, 

ry a re 
110 04 120 1894 101 O 110 

‘100 10 110 1897 94 8 103 

85 4 93 1898 wf: ae | 85 

76 44 83 1899 65 24 71 

94 9} 103 1900 47 0 51 
99 10 108 1901 47 34 51 

106 24 115 1902 60 14 65 
105 44 114 

_ During the past five years the actual prices realised were :—1901-2, 
Rs. 49-0-4 (variation 65) ; 1902-3, Rs. 49-1-5 (65); 1903-4, Rs. 46-15-2 (62); 
1904-5, Rs. 50-6-2 (67) ; 1905-6, Rs. 48-124 (65) ; 1906-7, Rs. 43-11 (58) 
perewt. As with estimates of average yield, so with prices: the average 
“may be quite misleading as a factor of possible results. But, as already 
observed, competition with the cheap production of Brazil has proved 
the most alarming feature of the Indian industry. 
_ Foreign Transactions.—In Milburn’s Oriental Commerce is given a 

to 1810. The total was in 1807, 2,721 cwt. “Company’s” and nil “ Pri- 
vate,” while in 1809 there was mil Company’s and 213 cwt. Private. 
Throughout the years indicated the imports fluctuated so greatly that 
the returns are of little value. It is, however, explained that it came 
from Moka, Java, Bourbon and Ceylon. No mention of India. About 

_ ten years later we read of a charter granted for an Indian plantation, and 
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by 1853-4 coffee figured among the standard exports from India. 
that year the supplies drawn by the United Kingdom from India w 
valued at Rs. 4,75,980. Ten years later (1863-4) they were Rs. 38,43 be | 
in 1873-4 they were Rs. 73,98,530 ; in 1883~4 they were Rs. 1,06,21,380; by — 
still another decade (1893-4) they had begun to shrink, being then valued t 
at Rs. 99,61,631. Turning now to the returns of the total trade for the 
past six years : the exports in 1901-2 were 255,042 ewt., Rs. 1,25,02,200 ; 
in 1902-3, 269,165 cwt., Rs. 1,32,12,628; in 1903-4, 291, 254 ewt., 
Rs. 1,36, 73, 773; in 1904-5, 329, 647 ewt., Rs. 1,66,09,757 ; in 1905-6, — 
360,182 cwt., Bs. 1 ,75,67,240 ; and in 1906-7, 228, 094 ewt., Rs. 99,64,778. 
The Madras ports furnished the entire amounts, less a fluctuating quantity — 
of from 1,000 to 10,000 cwt. exported mainly from Bombay. Of the 
receiving countries the United Kingdom heads the list, the consignments: 
thence having been in 1901-2, 116,584 cwt., Rs. 64, 25, 838 ; in 1902-3, 
155,501 cwt., Rs. 85,10,903; in 1903-4, 152, 452 cwt., Bs. 82,71, 186; ¢ 
in 1904-5, 187,344 owt., Rs. 1 405,02, 674 ; in 1905-6, 172,384 ‘owt 
Rs. 96,74,780 ; and in 1906-7, 82, 358 cwt., Rs. 41,22,420—a valuation 
about equal to that of the supply taken by the United Kingdom i in 1883-4, 
These returns thus allow a comparison to be made with the valuations — 
quoted above of the Indian exports since 1853. After the United King- 
dom, France has to be mentioned as the next most important receiving 
country of Indian coffee ; during the past five years the exports to ca 
country have averaged a little over 100,000 cwt. And after France 

comes Ceylon, which during the same period has taken on an oven : 
over 20,000 cwt. of Indian coffee a year. . . 

The world’s production of coffee has been estimated as close on 4 
15 million bags (132 lb. each), of which 11} million bags are furnished by | . 
Brazil. The greatest coffee-consuming countries are Holland (18°82 lb. — r 
per head, calculated on population of 1900), Belgium (10-53 lb.), and the — E 
United States of America (10-60 Ib.). After these come Germany (6°6 lb.), — 
France (4°79 lb.), Austria-Hungary (2°17 Ib.), and the United Kingdom — 
(0°90 Ib.). 

Conclusion.—For further details of the Medicinal Properties, the 
Chemical Composition, the Fiscal Regulations (in India and tes 
and other such topics, the reader is referred to the library of tec 
works that exists on these and kindred subjects. Practically every report — : 
or book of importance has been consulted in preparing the present brief 
account, and the citation of publications, paragraph by paragraph, should 
therefore prove helpful to those who desire fuller details. 

COIX, Linn. ; Agri. Ledg., 1904, No. 13; Fl. Br. Ind., vii., 09-100; ‘ 
Graminex,  Job’s Tears, gurgur, jargadi, sankru, jhonki, ka-st, kessi, ‘ 
kesar, etc., etc. 

History. “So much attention was given by the early botanical writers to 
the subject of Coix that the inference might be drawn that it must formerly have — 
been a plant more extensively cultivated than at the present. day. It is generally 
believed to be the Lithospermon of Pliny (bk. 27, ch. xi, (Holland, pine ’ 
1601, ii., 284). In most of the early works Lithospermon or Coiz is spoke 
however, as a wild plant, or one cultivated as a curiosity only. Gerarde, P. 
son, Miller, etc., all allude to the use of the seeds as beads (bédes). The eit i 
cumstance mentioned by some of the more directly botanical authors, such as- 
Rumphius and Loureiro, that coix was regularly cultivated in Eastern countries — 
as an article of food, seems to have escaped consideration. if 

One of the most beautiful of the early drawings of this plant is that given — 
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SPECIES AND VARIETIES 

: (Hort. Lystett., 1613, ii., 13, fol. 6, f. 1). So accurate, in fact, is Besler’s 
eture that it might be reproduced as a modern sketch. But this is not the 
ily interest in it, for in the text the eee 6b aielee te 
; may be added, that is possessed alone by the cultivated edible forms of 
ant, although no mention is made of its being edible. The plant is also figured 
y Jacob mtius under the name of Milium Solis (Hist. Nat. et Med. Ind. 
r» 1629, in Piso, Ind. Utri. re Nat. et Med., 1658, 152). Turning from these 
uropean records to those of the East, we are informed by the authors of the 

acographia Indica that the seeds are “‘ mentioned in Vedic literature and 
to have been one of the cereals which were cultivated by the Aryans 
hill slopes of the Himalaya.’ ‘*The Arab travellers in the East became 
nted with the seeds and named them Damu Daud—‘ David’s tears,” and 

Damu Ayib—* Job’s tears.”” Es-Saghani, who died about the year 
nentions them in the Obdb as a well-known strengthening and diuretic 

». The Arabs introduced the plant into the West, and it has become 
wuralised in Spain and Portugal, where it is still known as poquene de Job.” 
It is significant that the word kasi (or some very similar word) should appear 

d reappear all over India as the vernacular name for one or other of the forms 
his plant. Thus we have the ka-si of the N4gas on the north-east frontier 

India, kasei in the Central Provinces, kasai in Gujarat, kesai in Berar, and 
cheik or kyeit, kulese, and kalinse of Burma, and kosen in Japan. The word 

-st or kesi in India most frequently denotes a cultivated edible form. The 
vation as an edible grain is at the present day closely associated with the 

ongolians, and its introduction and distribution in India may have been a 
asequence of the influence of that le; hence very possibly the explanation 

f the name ka-si. [Cf. Joret, Les Pl. L’ Antig., 1904, ii., 247.] 
_ Habitat and Distribution—There are two undoubtedly wild forms of this 
jlant and several cultivated states. By far the most widely distributed is 

ix Laecryma-Jobi proper. This is met with in the Himalaya, Rajputana, 
ihe Central Provinces, Bombay, South India, Bengal, Assam, Burma and the 
Shan States. But its area extends to China, Japan, the Malaya, the American 
Continent (North, Central and South), the West Indies, Polynesia, the Mascarene 

lands and Tropical as also Northern Africa, and it is cultivated as a garden 
‘iosity in South Europe. It is thus met with throughout the tropics and in 

l warm temperate countries. The other wild species, €. gigantea (and its 
variety ©. aquatica), has a much narrower distribution, is a distinctly tropical 
plant, and is practically confined to India and Burma. Of the cultiva (or 
emi-cultivated) special forms of €. Lacryma-Jovi the cylindrical-fruited 
stenocarpa has been recorded as met with in the Naga hills, Burma, the 
Shan States, Tonkin and New Guinea. The flattened—spheroidal—form, the 
connecting link between €. Laeryma-Jobi and var. stenocarpa, is the special 
bead form. It is a wild plant met with chiefly in Burma, the Malaya, China 
md Japan, and has been named by me var. monilifer. Lastly, the fully 
itivated and edible form, Ma-yuwen, is grown (so far as India is concerned) 

in the Central Provinces, Sikkim, the Khasia hills, Burma and the Shan States, 
nd outside India it appears to be cultivated in Tonkin, China and the Malaya, 

bu peperently nowhere else. Grisebach in his review of Botanical Geography 
Roy. Soc.,1846, 86) refers to the edible coix as a special feature in the most 
imy ortant area of mines of that grain, viz. Eastern Bengal, Assam, Burma 
and the Malaya. fact were a statement prepared of the geographical features 

f interest in the cultivated plants of British India, Coix would have to be 
xommented on as characteristic of the tract of country that stretches east by 

ath from Nagpur to Sikkim, Assam, Burma, the Malaya and China, and be 
garded as an important food grain with some of the most ancient aboriginal 

bitants, especially those of Mongolian origin. 
_ Species and Varieties —In the Flora of British India, Coix gigantea has 

n treated as a variety of C. Lacryma-Jobi, while C. aquatica has been 
Tegarded as a form imperfectly known. It seems probable, however, that all 
hree are fairly distinct plants, separable from each other by constant characters. 
Vhether they should be treated as but one species, with several fairly well-marked 

ieties, or two or more distinct species, may be open to doubt. It would seem 
1e safer course, however, to accept them as constituting two species with several 

- 

ra ties under each. The best names, if not the most ancient ones (as already 
ndicated), would be ©. Lacryma-Jobi for the one and C. gigantea for the other. 

latter is preferable to €. aquatica since it has become better known. The 
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species thus isolated are certainly very distinct. They differ in structure of leaf, 
flower and fruit, ete., as well as in habitat and economic properties. The wild states 
of ©. Lacryma-Jobi have the capsular-spathe generally more or less spherical, 
only slightly drawn out at the apex into a pyriform shape and obscurely angle 
and universally bluish-white (never chalky-white). The leaves are broad, ofte 
distinctly auriculate, quite glabrous, except for the double row of ascending teet 
along each of the veinlets of the upper surface—a peculiarity that gives the t 
of the leaf the appearance of being embroidered and makes it backwardly hisp 

The gigantea-aquatica series of coix are always wild plants; gigantea is 
found on the lower hills—dry soils—a robust erect plant, the aquatica in swamps 
and most frequently as a floating weed, 20 to 100 feet in length. The capsu 
spathe is invariably pyriform, much drawn out on the apex, the actual mo 
cut obliquely into an elongated lip, which is often somewhat serrulate, ripe fruit 
prominently angled, and having two or three furrows along its flattened face, f 
a dull greyish-white to brown colour and very hard. The leaves are much shorter 
than in ¢. Laeryma-Jobi, most frequently only faintly auriculate, and the upper 
(inner) surface is often marked by curious transparent glands, which in the y oung 
leaves are tipped with hairs ; on the outside the leaves are quite glabrous ex 
near the extremity of the sheath, where a few glands of an exceptionally large size 
are generally present. ae 

The forms of €. Lacryma-Jobi in the wild state have the capsular-spat 
invariably bluish-white, a colour which rapidly disappears under cultivation. 
the variety known as stenocarpa the capsular-spathe is elongated until it be- 
comes cylindrical, but when cultivated the tubes (so formed) change in colour — 
to chalky-white or become almost straw-coloured. In other forms, instead 
elongating, the capsular-spathe becomes short and spherical, until fruits often: 
more than an eighth of an inch long are found and others more than double: 
size, but always broader than long; hence the development in these exan 
may be said to be in the opposite direction to that in stenocarpa. ae 

When they exist as wild plants the shell in all forms of ©. Laeryma-Jobi- 
remains hard and polished, and, while it may darken in colour and become pink, 
brown or even black, is never found soft in texture nor chalky-white in colour. 
But under cultivation the spathe loses the bluish-white colour, becomes soft~ 
shelled, and of a chalky-white or straw-colour to deep blue, brown or blac 
but in all these cultivated states it assumes a new character—viz. the leaf- 
sheath, on being transformed into what I have called the capsular-spathe, 
retains its veins as pronounced striations, so much so as to give the grain in 
husk) a striped appearance. In the elongated semi-pyriform states of cultivat 
C. Laeryma-Jobi there is also a further peculiarity—viz. that a portion at 
base of the fruit-spathe becomes constricted into a well-marked annular dise, 
The condition with a soft and striated shell and basal annulus appears to con= 
stitute the variety known to botanists as Ma-ywen—a name given in honour 
the Chinese General who is supposed to have first pointedly directed attentio 
to the plant. — ; : : : f it 

lis Cultivation as Food.—This curious edible grain might almost be 
to be unknown to the inhabitants of India generally, except as a weed 
cultivation. To many of the aboriginal tribes, however, such as those: 
the Central Provinces, Sikkim, Assam and Burma, it is an imports 
article of diet. The plant grown as a regular field crop is invariably 
or other of the many forms of the variety Ma-yuen already sufficie 
described. But in times of scarcity the wild forms of these plants are (all 
over India) resorted to as articles of food. The grain is held to be sweet 
and wholesome, the only objections to it being the smallness of the supply _ 
and the hardness of the shell. In the forms specially cultivated the shell 
is soft and amenable to ordinary methods of milling. a ee 

Roxburgh was apparently unaware that coix had to be inel ; 

| 

| 

among the edible cereals of India, though doubtless he had read Rumphius’s 
description (1750) of its cultivation in the islands of the Malaya, ) 
Loureiro’s account of it in Cochin-China. In the Agri.-Horticultwral 
Society of India (Trans., 1841, viii., 348) mention is made of the rain 
being sent from Amherst. Mr. Riley, who presented the sample, said 
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REGULAR FOOD GRAIN 

lant was of a “ very hardy nature, and thrives upon almost any kind of 
1y elding a good amount of produce and in taste resembling wheat.” 

Tal Y identified the plant as C, Laeryma, J. D. Hooker, in his 
imalayan Journals (1848, ii., 289), gives some interesting particulars 
garding its cultivation in the Khasia hills. ‘‘ Each plant,” he tells us, 

iches two or three times from the base, and from 7 to 9 plants grow 
h square yard of soil; the produce is small, not above 30 or 40 fold.” 
nin his Burma and Its People (1860), published much useful informa- 

d this has been brought up to date in the new edition by Theobald 
ail, 107). We there read that “ Coix affords a good example of the 
of cultivation of a wild plant the seed of which is of a stony hard- 

s, but which is soft in the cultivated form and the kernel sweet. It is 
Bicultivated by the Red Karens, and may be often seen for sale parched 

* : ‘the article published in The Agricultural Ledger I have given 
aot account of the collections recently.furnished to the Reporter on 
nomic Products from very nearly every important locality of India; I 

have quoted, under the special forms, the practical observations of the 
l authorities. This course was deemed preferable to a compilation of 
‘a into a common paragraph on cultivation, of facts and opinions that 

1 seem in many cases only applicable to the individual forms of the 
ant. It may, therefore, be accepted as undesirable to republish that 

nformation in order to support the statement that there exists in India 
y extensive and certainly a widely dispersed cultivation of the plant. 

2 are great diversities in size, shape and colour of the grain, as also in 
y and purpose to which put. These diversities, confirmed by the 

xistence of many vernacular names, establish belief in an ancient know- 
2, as possessed by the aboriginal (especially Mongolian) tribes of India. 

It has been affirmed that very possibly the pastoral Aryan invaders grew 
“grain on the slopes of the Himalaya, anterior to their becoming 

Tosalised and assuming cultivation as a craft. But it is much more 
stobable that the grain was distributed over the plains of India in close 
8 ciation with the Mongolian conquests. From Darjeeling and through 
Shutan to the mountains of Upper and Eastern Assam, the Khasia, 
¢ ro and Naga hills, etc., to Burma and the Shan States, coix might be 
escribed as not only a fairly plentiful crop but an exceedingly important 
ticle of diet. Certain forms of the grain are roasted, then husked and 

_ eaten whole, being either parched (as with Indian corn) or boiled as with 
_ tice. Other forms are so very different that the grain may be milled and 
g ound to flour (did), and thereafter baked into bread. Its seems probable 

t the properties that necessitate so very different methods of treatment 
1 preparation involve a diversity chemically and structurally quite as 
zat as that which exists between the hard and the soft wheats or the 

glutinous and the starchy rices. 
- Romanet du Caillaud (Bull. Soc. dE Aoslsenat| 1881, viii., 442-4) tells us 

_ that in the Ist century a.p. the Chinese General Ma-yuen conquered 
Tonkin and became so fond of the Annamite grain bo-bo (the y-dzi of the 
Chinese) that he carried away several cart-loads of seed, and thus intro- 
uced its cultivation into China. Bretschneider (Bot. Sin., 1895, pt. ii., 
84) says of coix that it is cultivated near Peking under the name ts’ao- 

He then adds that there are two varieties, one with white, the other 
ith grey coverings to the fruits. ‘{I have also observed,” he adds, “in 
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the druggists’ shops a variety (or species) with small oblong, poix 
fruits.”” The oblong, pointed fruit might be C. gigantea, and, if s 
would be most interesting to find that species in China. Many write 
have given their opinions on the coix grain of China. It is often spoker 
of as the ee-jin or ee-yin, and is reputed to be one of the most remarke ab e 
of foods. Dr. Smith wrote that it is larger and coarser than pearly varley 
but equally good for making gruel. vse i 

In a small book on the Useful Plants of Japan (issued. by the Agricul- 
tural Society of that country) it is called the tomagi or Tt is 
an annual cereal grass cultivated on common dry land. The stalks g \ 
to a height of 4 to 5 feet. The grain, pounded in a mortar and cleaned, 1 a 
consumed as meal and mochi. An infusion of the parched and ground 
grain is used instead of tea and is called kosen. A Chinese variety of large ger 
grains, greyish brown in colour, with thinner shells is more easily crushec 

and cleaned.” A gruel of the flour is specially commended by Du Caillau 
for use in hospitals. The Chinese use the grain in soup, as pearl bays 
employed in Europe. Ti 

Manufacture of Beer.—The references to the Japanese habit o: 
drinking a decoction of the grain, and to the preparation of gruel and ta a 
from it, necessarily suggest the more extended use in the manufacture of 
a kind of malted beer which in the Naga hills is called dzu (p. 758). oe ba 
surprising feature may be said to be the circumstance that the dzu made from 
one grain is of a much superior flavour to that from another, and, further 
that the dzu of one grain may be kept for months, while that from ¢ 
goes bad ina few weeks. I have personally experienced much pleasure, 9 ! 
travelling in the Naga hills, in partaking of the fresh dzu offered in frie nd 
salutation. It is something in flavour between that of butter-milk a1 
cider, and on a hot day at the termination of a long march is most accey 
able. Some of the forms of coix (like many rices) have a rich perf 
and such grains when used in the preparation of beer are said to gi 
a fruity flavour and delicate aroma (see Eleusine, p. 520). -iLadle 

Medicinal Properties.—A missionary, writing of Tonkin to a Du 
Caillaud, said that ‘‘Job’s tears” made a refreshing drink, was a good 
blood-purifier and excellent diuretic. The gruel prepared from the cae nd 
seed, he observed, as also Hau de Larme-de-Job, was extensively ei 1 ; 
ployed i in the summer to cool the body. By the Tonkin people it; s- 
spoken of as the “ grass of life and health,” is believed to neutralise the 
miasma of the air, and to purify water when boiled like tea with a quanti yo 
of coix flour and set by to cool before being used. In India coix can 
hardly be said to enjoy any reputation for medicinal virtues. The Rev. 
Dr. Campbell tells that among the Santals the root is given in strangury 
and in the menstrual complaint known as silka. Dymock (Veg. Mat. Med., 
1885, 853) says the seeds are sold in the drug-shops of Bombay under the _ 
name of kassai-bij. The authors of Pharmacographia Indica add that the — 
wild form only is used medicinally, and that it is considered strengthening — 
and diuretic. tad 

Chemical Properties.—The grain of coix, both wild and cultivated, 
has been subjected to chemical tests, and the somewhat conflicting results 
obtained are possibly due to the botanical position of the particular plant 
under examination not having been previously ascertained. In Church’s — 
Food-Grains of India (1886, 60) occurs the following remark: “In the 
sample of this grain which gave” the under-mentioned “ analytical 
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it was oad ge the _ seed _— the pres! of the hard ond 
hining ‘husk did not weigh more than one for every four parts by 
eight Gt the whole grain Weeatell upon.” In the Kew Bulletin (1888, 
17) is published Church’s second examination—and this a specimen, 
dmittedly, of the cultivated grain. “From four parts by weight of the 
mple,” he says, ‘‘ three parts of husked grain were obtained—three times 

} quantity yielded by C, Lacryma” (presumably the comparison 
wwn is to the sample reported on in the Food-Grains, which I have 
sumed may have been a wild grain). Subsequently Church gave 

; third analysis in the Supplement to the Food-Grains (1901, 3), the 
ain examined having been cultivated coix of the Khasia hills. The 
lowing sets forth the practical results of the first and third of these 
aminations :— 

till NUTRIENT RATIO, 
Pty 

e 

NUTRIENT VALUE. 

"Wild Coix (presumably)... (1:38 89 
he Cultivated, erisie hile: : ad 1: 44 90 

clr eg 

Commenting on his final results, Church says that the quantity of 
minoids approaches to that of some kinds of pulse, and that the 

oportion of oil or fat is larger than that present in the great majority of 
ereals. In The Agricultural Ledger will be found the chemical results 

tained by several other investigators. 
Ind and Domestic Uses.—From a remote antiquity both in Europe and 
a India, the grains or seeds, especially of the wild plant, have been used as the 
sads of rosaries. By the aboriginal tribes of and Burma they are em- 
oye in personal adornment. Necklaces, earrings, head-dresses, etc., are often 

largely composed of them, and dresses, bags, baskets, etc., extensively orna- 
mented with them. For these a rg @ semi-cultivation has been pursued, 
ossibly for centuries, that has resulted in the development of special grains, in 
eylindrical or spheroidal forms, and in a rich variety of colours. In Nepal, Oudh, 
and among the hill-tribes of the central tableland of India generally, they are 
omp oyed either by themselves or in conjunction with cowrie-shells in the de- 

_ coration of baskets, agricultural implements and cattle. By the Karens of 
ma the cylindrical grains cover certain portions of dress, and are elaborated 

n designs that simulate (or perhaps may have suggested) some of the patterns 
een in embroidery. With the Angami Nagas, earrings are constructed that 

asist of a rosette of the elongated seeds surrounding the metallic green 
ving-cases of a beetle. 
_ TRADE.—The possibility of a profitable expansion of the industrial uses of 
hese seeds to a large extent suggested the inquiry, the practical results of which 

ye already been set forth. A fairly large trade exists in the seeds, and they 
are used in the construction of Japanese bead door-curtains. An exceptionally 
arge kind—a form of €. aquatica—was discovered by me in Poona, utilised in 
whe construction of such curtains. It seems probable that €. gigantea and 
. aquatica, together with some of the larger forms of monilifer, are most 
kely to be worked up in that manner. But in discussing possible future in- 

rial developments it is essential that the separation indicated into the forms 
fC. Lacryma-Jovi that are cultivated those that are wild should be 
clearly kept in mind. Cultivation destroys very rapidly the hard pearly shell, 
upon which to a very large extent the industrial demand depends. It also 
shanges the colour of the grain and produces dull chalky whites and straw- 

ours, utterly devoid of the rich glossiness of the wild grains. By the selection 
wud partial cultivation of spontaneous varietal forms or sports (such as those 
hamed stenocarpa and monilifer) these dangers are ever present. This fact 

fully appreciated by the Burmese experts, and the cultivation, partial though 
be, is abandoned for a time or fresh stock secured from the 5 Pel when re- 

ion has been observed. It is thus difficult, if not impossible, to guarantee 
ontinuous supply of any one shape, size, or colour of grain, and this may at 

ace be admitted as (from the European point of view) a serious obstacle to a 
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COLOCASIA . 
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greatly increased demand. The smaller and more gracefully formed examples 
of monilifer and of stenocarpa, it would seem, stand a fair chance of comi 1 t 
into use in Europe as beads, especially in the construction of bugle-tr mmings 
and as buds and other special portions of artificial flowers. They would be — 
cheaper, more durable, than the glass at present used, and since they may b 
dyed any desired shade of colour, they might be extensively employed in dres: 
trimmings. And doubtless the difficulty of producing and maintaining certain 
sizes and shapes of grain would soon be overcome were a profitable dems 
arise for a larger production than at present exists. 

COLCHICUM LUTEUM, Baker; Fl. Br. Ind., vi., 356; 
Littacez. A small plant found on the grassy slopes of the Western 
Temperate Himalaya. — 

The corms (or bulbous roots) constitute the bitter hermodactyl of the later 
Greeks, and are the surinjan of the Indian bazars. The true Concaicum (é. 
autumnate) does not occur in India, but in the bazars there are two forms sold, 
the bitter and the sweet. The latter is imported from Persia. Euro 
sicians in India consider the sweet root as inert, but they would seem to hold 
the bitter one possesses similar properties to the true colchicum and may be 
substituted for it. |Recently a few children were reported to have been poisoned _ 
at Kuldana in Rawalpindi through eating the seeds of this Indian colehicum. _ 
The seeds were accordingly chemically analysed at Calcutta (as also the roct 
and tested physiologically. It was found that both possessed colchicine, of wh 
the hundredth part of a grain proved fatal to cats. [C/. Hooper, Rept. Labor. 
Ind. Mus. (Indust. Sec.), 1902-3, 28.] eal 

pny- 

COLOCASIA ANTIQUORUM, Schott. ; Fl. Br. Ind., vi., 523 

Jacobus Bontius, Hist. Nat. et Med. Ind. Or., 1629, in Piso, Ind. Uéri. | 
Nat. e¢ Med., 1658, 144; Rumphius, Herb. Amb., 1750, v., 313, t. 10 
Forster, Pl. Esc., 1786, 57; Arum Colocasia, Roxb., Fl. Ind., iti., 494 
Taleef Shereef (Playfair, transl.), 1833, 12-3; Nicholls, Textbook ! 
Agri., 290-3 ; Duthie and Fuller, Freld and Garden Crops, iii., 8, t. 
Mollison, Textbook Ind. Agri., iii., 191-3 ; Rec. Bot. Surv. Ind., i., 86, 
ii., 25, 147; 1905, i., 296; Prain, Beng. Plants, ii., 1112; Wiesner, . 
Rohst. des Pflanzenr., i., 566; ArotpEa. The Taro, Eddoes, Scratch-coc 
Tania, Egyptian Arum ; in the vernaculars kachi or katchi, kachchi, w 
avois; dzu (cultivated) and kirth (wild) Naga hills; rab (Pb.) ; ali, terem 
(Bombay); shémd-thimpa (Tel.); Tahitian tallo or tarro, Malayan tallas, ete. 

Habitat.—A tall, coarse, tuberous herb, wild and cultivated both in moist and 
drys ituations over the greater part of tropical India and Ceylon up to 8,000 feet 
(in the Himalaya) ; cultivated, in fact, in all tropical countries. tsk he 

The plant has large heart-shaped leaves, borne on long footstalks which rise 
from a short farinaceous underground stem or corm. The corm constitutes an 
important article of food with the Natives of India, and the young leaves are often 
eaten in the form of spinach. The plant is in consequence fairly extensively 
cultivated, and special races have been evolved to suit every condition of soil 
climate, from the swamps of Lower Bengal to the moist hills of Assam and Madras, 
to the dry uplands and lower hills of the Deccan and Rajputana and even to’ 
temperate tracts of the Himalaya. 1 

Wild and Cultivated Forms.—The wild plant, which is extremely plentiful 
in the moist tropical regions, produces but rarely an edible tuber pire its leaves 3 
are often eaten. Roxburgh describes three special wild forms :—kalla U, & 
plant with purple leaves found on the edge of ditches—the leaves and leaf- 
are eaten ; the char-kachu, which has the leaves clouded with bluish-black ; ¢ 
the ban-kachu with green leaves. These are found on roadsides and hom 
lands, but above inundation level. ie 

Roxburgh also mentions two cultivated forms, the guri-kachu and the asu- 
kachu (or early kachu). Small corms of these are planted in May or June, the asu 
being reaped towards the end of the year and the guri not until February or 
March. Lastly Roxburgh mentions, as a distinct species, a special form of 
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Kachi 
m, Viz, nympheifolium, the sar-kachu, which frequents aquatic 

_ and produces corms that attain the length and thickness of a man’s 
i iegler (in DC., Monog. Phaner., ii., 491) refers the forms of €. ry onan 

n varieties, three of which are ‘met with in India. Duthie and 
vectsties bppeee to be growa end distinguished by choir roots, lie ue 

i the white- and kdéli ki gagli, the dark-coloured. The word gagli, they 
ho , refers strictly to the young off-sets, the main root being known as dendu. 
cholls (/.c. 292) says that there are two principal varieties, one with green 

nd leaves and the other with purplish ones, but that the tubers are 
sal in both kinds. Numerous vernacular names are given to culti- 
— of this plant all over India, but in the present state of knowledge 

is impossible to assign them any more distinctive positions than those 
ed above 

i Cu ation.—The following account of the method of propagation goils. 
ly adopted is given by Nicholls :—‘‘ The best soil is a sandy loam 

wf abundance of organic matter in it. The plant does not do so 
ll on clayey soils, and it does not thrive on pure sands. . The 

are propagated in the same way as are yams. That is, , when 
—— are reaped, the head of the tuberous rhizome is cut off and the 
aves are detached, leaving a few inches of the lower part of the leaf- 
alks. These heads are then planted, and soon a number of plants bud 

h from the top of the head and produce a crop of tanias. The heads Propagation. 
ay be kept some time before planting without suffering any harm, and 

s they may be carried to long distances.” Nicholls also observes that 
h he tubers may be left in the ground without deterioration for a consider- 

le time after they are ripe, so that they can be dug up as they are required. 
ollison, speaking of Bombay, says that the crop is rarely grown over Bombay. 

3 large area. Patches are raised in the back yards of houses, and in 
e garden lands of Gujarat it is common to find a patch near a well, with 
gle plants | at the corners of beds of other irrigated crops. “ When 

el n alone,” he continues, “the land is carefully prepared as for other 
arden crops, and laid out into beds 12 feet by 6 feet for irrigation. Forty 
ants occupy each bed. The crop should be freely manured and watered, 

also weeded as required. Off-sets should be removed before they root, os-sets. 
nless it is desired that the whole surface should be covered with plants. 
this is, perhaps, advisable when the crop is grown under sewage irrigation 
jor the value of its leaves and leaf-stalks. If grown forits corms, the plants 
hould be 12 inches apart. It takes ten months for the corm to reach 
jaturity. When the crop is planted four or five months, the leaves and 
talks may be gathered every three or four days. They should be cut off 
slose to the ground whilst young and tender. A few older leaves should 
ways be left to preserve healthy, vigorous growth.” Duthie and Fuller 
fate that in the Cawnpore district the average outturn is only 50 maunds C@wnpore. 
ethan 2,000 Ib.) per acre. In Coimbatore, however, the yield has been Madras. 

rece ded as 6,250 Ib. per acre. 
Villisation —The corms contain much starch and constitute an important Uses. 

» of food throughout the country, especially with the lower classes, and in Food. 
or 9 districts, such as Travancore, the corms are of very special value. They are 
SU ally scraped or partially peeled, cut up into small pieces, and boiled like pota- 

After boiling, the soft pieces are often fried in butter (ght) or oil and the 
Native condiments added. Sometimes also they are pounded into a paste, 

d in New Guinea they are said to be ground into flour and made into biscuits. 
» prepared from the main root ( u) with chillies, salt and lime-juice is 

ole din the bazars. The bazar rate for the vegetable is said to be about 14 maunds 
wr one rupee. Mollison observes that the stalks and leaves are cooked either Leaves and 

ately or together. If separately, the fibrous cuticle of the stalk is removed Crake, 
d the inner part cut into short pieces and cooked with condiments and gul, 
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To this preparation is added boiling oil (phodni) in which mustard, t 
spices have been mixed. The prepared dish is a sweet curry. 
are used as a sdg or are chopped fine with the stalks and made into a eu ab 
There are numerous other preparations of kachu leaves and stalks. Nicholls 
says that the mature leaves and stalks are an excellent fodder for cattle. an 
food for pigs. oa 

All parts of the plant contain an acrid principle which is commonly suppo 
to be extracted by boiling. Thus on account of this acidity the juinelil 
petioles is often employed as a domestic remedy, being regarded as styptic an 
astringent. But this acrid principle was investigated in 1888 by. Pec 
and Warden in the case of the species C. viresa, Kunth. (bish kachu), which | 
is regarded by the Natives as poisonous and never eaten. The results of th 
above investigation were recorded in the Dictionary, and it may suffice to sa 
that the poisonous principle was discovered to be due to very numerous bund) 
of crystals of oxalate of lime, and thus to mechanical irritation similar to 
produced by cowhage (Mucuna pruriens) or chopped hairs administered in foo 
The crystals, it may be observed, are indissoluble in boiling water, but 
rendered inert by water slightly acidulated with hydrochloric or nitrie ac 
and to a less extent with acetic acid. Hence in preparing Arum tub 
for food the Natives almost always add an acid vegetable or fruit sacha 
tamarind. 

COMMIPHORA, Jacq. (Balsamodendron, Kunth.); Fl. 3r 
Ind., i., 529-30; Engler i in DC., Monog. Phaner., iv., 7-29; Kigtee 
Prantl, Pflanzenfam., ill., pt. 4, 251-6; Index Kew., i 1., 593, suppl. 3 
108; i., 46; Burseracea, A genus of small spiny, balsamife a 
trees containing some 80 species, of which 60 are African and only 
Indian. Some yield Bdellium, others Balsam, and others Myrrh. = 

C. Agallocha, Eng/.; Amyris Obehnliphoris, Roxbd., Fl. Ind., ii., 245 ; B. Roxbun 
Arn. ; gugala, gugal, mhaishabola, gugar, gukul, ete. It bears, in fact, the s ae 
names as the next species. A native of Eastern Bengal, Sylhet and Assam 
It was formerly supposed to yield Indian bdellium or gugal, but its gum isn 
said to be used only as an adulterant of, and not as a substitute for, myr1 

C. Mukul, £ng/.; Indian Bdellium, gugala, guggul, gigal, gukkal, mukul, ; 
shdkshi or maisdchi, koushikaha, ete. A tree found in the arid zones of § 
Kathiawar, Rajputana, Berar and Khandesh. A gum exudes from i nial 
on the bark made in the cold season. It occurs in vermiform pieces 
brown or greenish colour, and is put on the market as a substitute for Af 
bdellium. The Indian supply comes very largely from Amraoti and is 
Bombay, mixed with mortar, as a fine CemEeNT (p. 293). It is emp 
MEDICINALLY in leprosy, rheumatism, ete. Dutt (Mat. Med. Hind., 1900, 13 
says that ‘old guggule i is dry and without flavour or colour, and or ] 
be used in medicine.”? Moodeen Sheriff (Mat. Med. Mad., 1891, 93) r 
that the wholesale price is Rs. 4 per maund and retail 3 annas per ‘b. 

The commercial interest .in the products of this genus centres on the for ore! 
supply largely imported into Bombay. Of these mention may be ma 
Bdellium and Bysabol from Africa; Balsam of Mecca (mor, baldsdén), an 
oleo-resin from Arabia ; and Myrrh, both that which comes from Africa (Sor mi 
land) and that from Arabia. ‘The best is the karam or banda rkaram, and 
second quality the meetiya or chenai-bol. Recently Europe has begun to imp’ 
these products direct instead of vid Bombay. The value of bandar karam a 
Bombay is given as Rs. 34 per maund of 374 |b., meetiya Rs. 16 to 25, refuse Rs. 8. ¥ 
In 1808 the East India Co. imported into England. 53 cwt. of myrrh valued at — 
£1,014 = £19 2s. 7d. per cwt. The present-day price is about £5 per ewt, but 
exact particulars of the import and re-export trade are not available. It is 
possible that some portion of the transactions mentioned under Boswellia (p. 17: 
belong in reality to Commiphora, [Cf. Kew Bull., 1896, 91-4; Kew Mus. 
Guide, 1907, 39-40.] er 

Holmes (Pharm. Journ. (ser. 4), iii., 506) says that myrrh now reach 
London direct from Arabia and Abyssinia. When it comes from Bombay it is 
called Red Zanzibar. He has also urged that it would be preferable to robaial bh 
name Balsamodendron in preference to substituting Commi nhonsins 4 
Tschirch, Die Harze und die Harzbehilter, 1906, i., 391-410.] Ki 
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PER AND BRASS: Cuprum, Its Ores, Salts, Alloys 
id Manufactures; Ball, Man. Leon. Geol. Ind., 1881, 239-80; Hoey; 
wg. Trade and Manuf. N. Ind., 1880, 102, 131, 164, 198-200 ; Ki: 

‘ope, Gold, Copper, and Lead in Chota Nagpur, 1891, 95-170 ; Ho 
Jopper Mine of the Pat-Pat Gold Mining Co., Singhbhum ; Foote, Geol 

, in Mem. Geol. Surv. Ind., 1895, xxvi., 197-9: R.E.P., Rev. Min. Prod. 
., 1894-6, ete.; Ind, Art. at Delhi, 1903, 16-7, 52-62, 475-6: Hayden, 
ae ol, Surv. Ind. 1904, 1-4; Mem. Geol, Surv, Ind., xxxi., 172-3, 291-4; 

land, Rev: Min. Prod., in Rec. Geol. Surv. Ind., 1905, xxxii., pt. i, 
¥ The tanbdah, témd, témra, trambi, tambra, nohds, mis, shenbth, ragi, 
nt, ete. (copper and copper-ore) ; pital (brass) ; kdnsa (bell- metal). 

PER METAL: Occurrence and Production.—For detailed in- 
ion regarding the Indian mines and sources of copper ore, the reader 

referred to the publications mentioned above. The indigenous industry 
pper smelting may be said to have been dormant in India for many 

os though some short time ago expectations of its revival were enter- 
ained in connection with two localities in Bengal, viz. Singhbhum and 
tbhum. More recently discoveries of some value have been made in 
arjecling, Chanda, Garhwal, Assam and Baluchistan, etc. An elaborate 

ical account of the Chota Nagpur copper-fields is given by King and 
Pope in the work cited above, and will repay perusal. Holland says 
th iia, Rai was formerly smelted in considerable quantities in South 
nd jputana, and at various parts of the outer Himalaya, where a 
lae-like rock persists along the whole range and is known to be copper- 

be gin Kullu, Garhwal, Nepal, Sikkim and Bhutan. He adds that all 
at Rinpts by European companies to open up the deposits have proved 

“unsuccessful and the Natives no longer work the ore themselves. Never- 
sless mining leases are still held and prospecting licenses are frequently 
nted for copper-ore. It will be seen from the statistics of the imports 
i copper and brass that if a paying deposit could be opened there 

large annual demand in India which might be contested. It may be 
id of the ancient workings that they very rarely reached the pyritic ore 
ause with their simple and inefficient appliances they were unable to 

oo e with the flow of water which followed their mining operations. Hence 
ore smelted was principally oxides and carbonates. 

pindian Copper and Brass Workers.—There may be said to be three 
s of operatives concerned in the copper and brass trade, viz. smelters, 

undrymen, and coppersmiths. Every village has its trade in copper 
s, and most have, in addition, their coppersmiths. The iron and 

s foundries are often treated conjointly, so that separate statistical 
eturns cannot be furnished. Thus in the Moral and Material Progress 

0; {India (1905-6, 178) the number of workers for 1905 is stated to have 
n 24,300. It has been repeatedly pointed out that there is a tendency 

» the copper and brass industry to become more and more concentrated 
i the towns, a movement which must contribute to its better organisation. 

Certain centres having become famous for their copper and brass manu- 
factures are securing a large proportion of the total trade and drawing the 

shrotkers away from the villages. Nevertheless the industry as a whole 
said to be in a secure state compared with many of the other indigenous 

¢rafts, and this result is largely a consequence of the essentially hand-labour 
haracter of much of the goods bavhied out. 
_ Statistics of the fndian outturn of copper are not available, but in the 
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Literature, 

and Mixed Metal-wares of Jaipur, Journ. Ind. Art, 1886, i., No. 12; 

concluding paragraph will be found full particulars of the foreign trade, 
and these give the most accurate conception possible of the Indian copper- _ 
smith’s craft. 

Copper and Brass Wares.—The tambdé (Copper), pital (Brass), jas 
(Zinc), rangé (Tin and Pewter), and sisa (Lead). ove? 

Each province has two or more centres noted for copper and brass work 
hence the diversity of art designs in the ornamentation of these metals. E 
is an alloy of copper and zinc usually in the proportion of 2 to 1 or 4 to 3, 
it is rarely made in India, being generally imported as sheet-brass. A che 
but inferior alloy of copper, zinc and tin is called bharat, kaskut, or kansd. ; 
phil or kansi is the most constant of Indian alloys and corresponds to the bell- 
metal or white brass of Europe. It is a bright metal, takes a high polish, and 
is composed of copper and tin in the proportion of 7 to 2. oey mentions 
the kasbharas are the vendors (not themselves the manufacturers) of ornaments 
made from an amalgam of copper and zinc. The actual manufacturers are 
dhaliyas or bhariyas, the former casting in stone moulds, the latter in clay. __ 

In the Hindu order of purity gold is followed by copper, silver, brass and 
iron. Brass is detestable (makrih) to the Muhammadans, who prefer earthenware, 
but copper may be tinned and approved in that form. The Hindu ceremonial 
law prohibits phil or bell-metal as containing pewter (rangé). This is unfortunate, 
since phil is by far the most sanitary metal in India, and in it acid material 
may be cooked and milk and curds kept, whereas such is not the case with copp 
or brass. " 

Indian craftsmen manifest a wide knowledge of the technique and utilisa 
tion of these metals and their alloys. The huge brass idols of Burma are cast 
with appliances and by a staff of operators absurdly inadequate when judged 
by European standards. Chain bangles and anklets (santh), often worn by the 
peasants, are moulded in Rajputana and,elsewhere and sold at a few ann ' 
air that could not be manufactured in Europe or America at so small a price, 
Cf. Textile Journ., 1891, i., 78.] Between these extremes in magnitude 
intricacy may be said to lie the long range of domestic and sacred utensils, in the - 
production of which the craft has drawn to its ranks men of nearly every caste — 
in addition to the hereditary workers, the kaseras and thatheras. oa 

Domestic vessels are rarely ornamented because, by ceremonial law, th 
must be scoured with mud before being washed with water. The commone 
copper or brass vessel of the Hindus is the globular melon-shaped lotd, which 
flattened from the top and possessed of an elegantly reflexed rim. It is do 
less modelled after the expanding lotus-flower (Welumbium speciosum), 1 
Muhammadans have given the Jota (or, as they call it, the tonti) a spout, in ord 
to secure an approach to the running water ordained by the Koran for 
ablutions. The spouted water-pot has given rise to a totally different serie 
metal-work, both domestic and decorative, from those connected with the B 
lota. And perhaps to this may also be traced the broader (transverse) develo; 
ments of Hindu and the narrower (more longitudinal) designs of Muhammadan 4 

Ceremonial implements and the vessels elaborated from these are richly vari 
in shape and ornamentation. Examples are the kosa or panch-patr, a spathe-li 
vessel used in raising water ; the kust or achmani or spoon used by the priests 
sprinkling holy water; the dhupddni or censer ; the sinhasan or idol-throne of 
lotus-leaf pattern ; the hanging lamps (arti) ; the bells (ghantdé), and in particular — 
the chains by which these are suspended in the temples ; and the designs usually 
adopted for idols, especially those portraying the youth and pastoral existence 
of Krishna, are all highly artistic and have contributed very greatly to In 
conventional art. The following publications will be found useful as reviewing 
the chief centres and styles of Indian copper and brass work :— — 

PangAB AND NorTHERN Inpra: Kipling, Journ. Ind. Art, 1884, i., pt. 1.; Old 
Kashmir Copper Ware, l.c. pt. v. ; also Copper and Brass, Delhi, l.c. 1887, Amritsar, — 
and Lahore, 1888; Johnstone, Monog. Brass and Copper Pb., 1888; C. H. 
in Civil and Military Gaz., Jan. 5, 1902. Untrep Provinces: Benares Ware 
Journ. Ind. Art, 1885, i., pt. 7; Moradabad Ware, l.c. ; Crooke, Copper and Brass in 
Mirzapore, t.c. 1893, No. 44; Dampier, Monog. Brass and Copper U. Prov., 1894. 
RaJPUTANA AND CENTRAL Inp1IA: Hendley, Jaipur Mus. Cat.; Brass, Psi 

Lucknow, Kashmir, Copper and Brass, etc., l.c. 1891, No. 35. Bompay : Hams 
Copper in School of Art, Journ. Ind. Art, 1886,i., No. 11; Brass and Copper Bom- 
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bay, « Soc. Arts, 1895-7, vii., No. 55,13. Mapras: Heyne, Tracts on Ind., 
14, 108-17; Tanjore Work, Hncrusted Ware, Journ. Ind. Art, 1886, ix, No. 14 ; 
older, Monog. Brass and O Wares, Madras. Centra. Provinces: Monog. 
“ase and Copper Ware, 1894. Brnoan: Mukharji, Art Manu/., 1888; Monog. 

jyass and Copper Manuf., 1894. Assam: Gait, Note on Copper and Brass 
Vares in Assam, 1894; Ind. Art at Delhi, 1903, 42-52. 
COPPER SALTS,—The most important is the Sulphate—Blue-stone, 

la-thiithia (nila-tutia), mor-tutté, mayil-tuttam, turichu, qalqand, doutha, 
c., etc. Speaking of this salt, Holland observes: “ For many years 
titous deposits in India have been turned to account for the manufacture 
‘soluble sulphates of iron and copper,” as also in the manufacture of alum 

=the double sulphate of alumina and potash. He then discusses the im- 
ortance of the manufacture of sulphuric acid (see pp. 50-1) as a link in the 
vain of production of many of the most important chemical and metal- 
irgical industries—such as soap, glass, paper, oils, dyes, etc. He further 
eints out that it is a by-product of such value as to admit of the 
nelting of ores which it would be impossible otherwise to undertake. But 
1 Europe the price of sulphuric acid has been reduced, during the past 
0 years, from £30 to £2 a ton, and in consequence this originated such 

tivity and far-reaching competition as to have all but exterminated 
le ancient Indian manufacture of alum, copperas, blue-stone and the 
kalis and akaline earths, reduced the export trade in nitre, rendered 
he smelting of copper and several other metals no longer profitable, 
ebbed the country every year of nearly 100,000 tons of phosphatic 
ertilisers, and compelled India to pay ten million sterling for products 
btained in Europe from minerals identical with those lying idle in 

India. Under the account of Alkalis and Alkaline Earths (pp. 50, 55) 
it will be found that this subject has been incidentally discussed already. 
So again under Coal and the Manufacture of Coke (p. 347) mention 
will be found of the loss to India of a valuable manure. Hence it 
may fairly be said that a more important and more immediate direction 

| developing India’s productive resources could hardly be mentioned 
than the utilisation of her pyritous deposits by the modern economical 

methods pursued in Europe. As exemplifying this contention it may be 
pointed out that the production of sulphuric acid from iron pyrites was 

“im Germany 358,149 tons in 1882 and 754,151 tons in 1898. Of that 
large quantity only 25,000 tons were exported ; the balance was used up 

| in the German chemical industries which within the past three-quarters 
of a century have expanded from a mere nominal value to a capitalisa- 

on. of £50,000,000. 
_ The manufacture of copper sulphate as pursued in India at the present 
lay is on a very small scale. The knowledge of its possible production 

irom pyrites has been possessed by the people of India from a remote 
tiquity. The pure salt is, however,imported extensively from Europe. 

ee cal writers, such as Dutt, give particulars of the methods of refinement 
ursued with the salt that is to be used for medicinal purposes. These are 
ry possibly of questionable advantage. Blue-stone is extensively used 

n medicine, in dyeing, and as an ingredient in one of the best-known 
; on) valuable fungicides—the “‘ Bordeaux Mixture.” (See Camellia, 

_ Copper Acetate, Verdigris (zangér), is manufactured by the sirkakash 
or vinegar makers. They buy up copper filings from the coppersmiths. 
hese are put into a jar and covered with distilled vinegar (arag). The pot 
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437,043 ewt., Rs. 2,16,65,708 ; 1906-7, 223,097 cwt., Rs. 1,46,88, 

is closed at night but open during the day. After twenty-four hours th 
arag is poured off and mixed with water and left to evaporate until only t 
zangér remains. Copper acetate and the arsenite of copper are ust 
as insecticides and as colouring reagents. Zangdr yields a blue-green ¢ 
great beauty. [Cf. Hoey, Monog. Trade and Manuf. N. Ind., 1880, 195.) 

TRADE IN COPPER, etc.—O’Conor (Rev. Trade Ind., 1898-9, 1 
says, “The trade in this metal follows closely the fluctuations in 
price and in the material condition of the people. In a time ¢ 
scarcity and famine the imports fall in a marked degree, the copp 
utensils of the household being the first articles parted with in # 
pinch of distress. For the time earthen utensils are substitutec 
and the stock of copper in the braziers’ shops accumulates. Whe 
plenty reigns again, copper pots are in active demand and the impor 
trade is lively.” The instability of price owing to the operation ¢ 
speculators is another factor which adversely affects the’ India 
market. Any rise of price has an immediate effect in deerea sin 
the demand for copper and throwing the people back to earthenwa 
(Rev., l.c. 1901-2, 9.) O’Conor returns to this subject and observes, ~ 
much, however, is this trade a sort of economic barometer measurn 
the presence or absence of pressure on the people, that the figures’ of ' 
trade merit attention :— ei: 

Imports in Cwt. of Copper. “ Le 
“1896-7... i .. 240,648 1901-2... “4 .. 198 8 2. 
1897-8 a we .. 322,348 1902-3 ve 95,85: 
1898-9 zs it .. 251,301 1903-4... us & 
1899-1900... u -- 90,846 1904-5... “eit? AG 
1900-1 ae <i -» 159,971 1906-7... nel > Hine 

per To the returns quoted by O’Conor have been added (asa matter of 
convenience) the figures for the years 1902 to 1906. pote vgded 

Robertson (Rev. Trade Ind., 1904-5, 8) remarks, “After five! yeu 
of steady progress the imports of copper have fallen by 13 per cent, . 
quantity and 2-7 per cent. in value.” “Owing to the rise of prices: 
Europe, caused by large demands for America and China, imports of bot 
unwrought and wrought copper were greatly restricted during the last 
quarter of the year. The sensitiveness of the Indian demand to pri 
changes is always noticeable, for besides its increasing use for industria 
purposes, copper as the material for household utensils is an article 6. 
great importance in the domestic economy of the people, and their ability 
to satisfy their requirements is regulated first by their material prosperity, 
which is principally a question of good or bad crops, and secondly, b 
the commodity being cheap or dear.” The ominous decline thus briefly 
indicated became even more marked in 1905-6, when it amounted to 36 
per cent. of the quantity and 32 per cent. of the value. [Cf. Noél-Paton, 
Rev. Trade Ind., 1905-6, 10.] | nw aa 

But to obtain a full conception of the traffic it is necessary to add te 
the above imports of copper those in brass of all kinds, These fluctuate 
from 10,000 to 12,000 cwt.; valued at from 6 to 8 lakhs of rupees. T 
grand totals for the years 1902-7 thus became :—1902-3, 407,494 ¢ vt. . 
valued at Rs. 2,03,28,458 ; 1903-4, 444,188 cwt., Rs. 2,23,37,805 ; 1904-5) 

The major portion of the imports come from the United King 
Of the supply (copper only), 433,091 cwt., secured by India in 1$ 
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MISHMI TEET 

he large st, quantity imported in the last five years, the United Kingdom 
ppli od, 293,595 and each of the following countries furnished from 18,000 

» 25,000 cwt., viz. Ceylon, Hongkong, Belgium, Germany and Japan. 

mmbay takes by far the lenares share (228,874 cwt. in 1903-4), followed 
Bengal (163,908 cwt.) and by Madras, a long way third (34,501 ewt.). 

COPTIS TEETA, Wall. ; Fl. Br. Ind., i., 23; Hobson-Jobson, 
1. Crooke), 1903, 548-9; RanuncuLacea. Coptis or Gold Thread, 
i, mamird (% mdmirdn), mahmira, pita-karosana. A small stemless 
tb, with perennial root-stock, met with in the temperate regions of 
; Mishmi hills, east of Assam. The plants are said to grow on the 
9und among the moss around the stems of trees. 
Very little, if any, additional information is available since the publication 
th LD ctionary, and the original article should therefore be consulted. Four 
sons, it will there be found, were given for questioning the absolute identi- 
tion of the tonic drug prepared from this plant with the “ mamirds” of early 
ropean writers. 

_ The Bengal supply comes through Assam, but a Chinese root, the identity 
which must be regarded as uncertain, is also imported into India. The latter 

possibly be a different species of Coptis, for it is to be observed that 
an ewfolia affords a medicinal root in Japan, whilst C. trifotéa, Salisb., 
elds both a medicinal root and a yellow dye in North America. [Cf. Wiesner, Die 
hhst. des Pflanzenr., ii., 477.] But the thicker Chinese rhizome as described 

y Dymock seems to recall some of the forms of katki or kuru, such as Piero- 
2a Kurroa, Gentiana Kurroo, Coscinium fenestratum, Swertia Chirata, 

s. It is just possible also that one or other of these roots may be sold 
s tité in the Upper and Western. Provinces. Indeed J. D. Hooker was 
‘tually de oa in Sikkim with a handful of the so-called “ teeta,” which he 
entified as Picrorhiza. It would thus seem highly likely that that, 
sing the most abundant Indian equivalent, may have been at an early 

» identified with the classical mdémirds, and called médmirdn. At all 
nts it is largely sold throughout India and is frequently mentioned in 

Bower Manuscript of date 5th century. Moreover it is worth noting 
it Coptis, Berberis, and doubtless many other yellow bitter drugs 
tain berberine, which, it would seem, constitutes their efficacy as eye- 

lves. For example, from Mussourie and other localities on the N.W. Himalaya 
_ the roots of Thatietrwm foliotoswm are collected and sold under the name momiri. 
Aitchison speaks of the roots of both a Corydalis and a Geraniwm being used 

n Afghanistan as a drug, which is there called mdémirdn. Two samples were 
xamined by Mr. Bhaduri and found to contain 6°85 and 6°5 cent. berberine 

pectively (Rept. Labor. Ind, Mus., 1902-3, 29)... In conclusion it may be 
noted that €. Tecta and the use of mdémirdn as an eye-salve were unknown to the 
anskrit medical writers—they are doubtless of Muhammadan introduction. 
See Berberis, p. 130.) 
_ Apart from the utilisation of Coptis as a collyrium or eye-salve, the root 

ps a valuable tonic in the debility following fevers, etc., but it is not a febri- 
ig There appears, however, to be a considerable demand for it in India, 
ad it oy (pak pe profitable as a cultivated plant. But it may be here added 

hat the Mishmi poison consists of a mixture of powdered tité with the pulp 
Of an acid aera fruit such as Dillénia speciosa. Tt is generally employed 

y hunters for killing wild animals. [Of. Pharmacog. Ind., iii. (app.), 92-3.] 
_ The Mishmis gather the roots of the tité, towards the end of the rainy season, 

ind carry them, packed in tiny wicker-work baskets, to Sadiya, where they are 
bought by Assamese and Bengali merchants, eae at about 4d. per oz. 

‘he drug found in Bombay comes from China vid Singapore in bulk, the better 
d'thinner root fetching about Rs. 3} per lb: and the second kind Rs. 2. 

_CORCHORUS, Linn. ; Fl. Br. Ind., i., 396-8; Trstacez. The 
ute Fibre of commerce, Jew’s Mallow; the patta, jiita, jata, kdlaséka 

of Sanskrit authors (according to Skeat, Dutt and others). It is, however, 
by no means very clearly nor fully indicated in the classic literature of 
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CORCHORUS 
CAPSULARIS THE JUTE PLANT 
Jute 

Species. 

Eastern 
Bengal and 
China. 

Descrip- 
tion. 

Fruit and Seed. 

Specific 
Separation, 

Races. 

Recognisable 
Forms, 

Colour of Stems. 

India. In the vernaculars it is the pdt, jhut, jhoto, jhuto, etc. — When 
specially used as a vegetable it is nalita or nadika—the molochia or hie 
lochia of the Arabs. The fibre is pdt, koshia, etc., the coarse sackclot 
woven of it and formerly used by the very poor in Bengal is tai, and th 
bags made of it are chott or goni. "i 

Species and Varieties—It may be said that there are two impo. 
cultivated forms of this genus and many wild species which are distributed 
throughout the tropics of Asia, Africa, and America. Geographi hica 
evidence is thus very nearly unavailing i in any effort that may be desire 
to trace out the origin and history of the chief cultivated forms:— 

Cc. capsularis, Linn.; Plukenet, Alm. Bot., 1696, ii., 18, t.2 55, 
f. 4; Ganja sativa, Rumphius, Herb. Amb., 1750, v., 212, te 7B, fa 
Lamarck, Encyel. Bot. (under Corete), 1786, ii., 104, t. 478, {. 3; Loureiro 
Fl. Coch., 1790, 334; Jones, As. Res., 1795, iv.y 297; Roxburgh, Tr 
Soc. Arts., 1806, xxiv., 146, 151; Carey, As. Res., 1808, x., TL} Ws 
Ic. Pl. Ind. Or., 1840, 1, t. 311; ; Jacquin, Eclogee Pl., 1844, il., t. 19 
Hooker, Journ. "Bot, 1850, 91-2, ig: 3; Bretschneider, Hist. eg Bot. 
Disc. in China, 1898, 35, 239, 440 ; Sadebeck, Kulturgew. der Deut. Kolon. 
1899, 299-303 ; Jumelle, Les Cult. Colon. (Indust. ), 1901, 41; Wie sner, 
Die Rohst. des Pflanzenr., 1903, ii.,, 330; Semler, Trop. Agrik., 1903, 4 
654 et seq; etc., etc. e “a 

This is the “ght nalia. pdt of Roxburgh (FI. Ind., ii., 581) and t 
narchaé of Dutt (Mat. Med. Hind., 1900, 302). The ‘fibre. is the 
pat or koshtd, the latter name being possibly derived from the Sa 
kosha a sheath and given in allusion to the fibres around the stem b 
the bark. It is recognised by its glabrous leaves, small flowers and s ub: 
globose, not beaked, but warted fruits. As pointed out in the Dictionary 
however (l.c. 536), the fruit in the cultivated species of the genus Cor 
chorus, as in Brassica, is very variable. It seems, in fact, probable the 
the peculiarities of the seed are much more constant than the shape o 
the fruit or the number of its carpels and valves. It is thus highly likely 
that this, as also the next form, are but cultivated conditions unwor 
of the specific positions usually assigned to them. They are at all eve nt : 
each representative of groups of cultivated races that vary in colour of — 
stem, shape of leaf, degree of hairiness, size of flower, shape and numbe! 
of valves of fruit, etc., ete., until a panorama of specimens migh t b 
assorted that would not only break down the separation of capsular 
from olitorius but might even endanger the positions of C. triloe 
and C. acutangulus. This much is certain, namely that if specim 
be furnished in flower but not in fruit, the two chief jute plants can 1 
difficulty be separately distinguished. F 

Mr. Burkill in a report submitted on November 7, 1903, to the Direct 
Land Records and Agriculture, Bengal, as the result of his critical study 0: 
races of this species, has pointed out that when grown in proximity to each | 
all these become crossed so freely that in a remarkably short time the pro, 
cannot be recognised as anything more than mongrels. The flowers are fi eely 
visited by bees and appear to be most readily cross-fertilised, though a certain 
percentage of self-pollination also occurs. Burkill remarks, moreover, that 
there are hardly any naked-eye features that one can seize on whereby ie 
egal the races of jute, except the colour of the stems and leaf-s 
time of flowering and the height that the plants attain. The only one ¢ 
characters serviceable at thinning time is the first, and this in Burkill’s opin a a 
may have led to the development of the special red or green races that ar TO 
characteristic of certain districts. N. G. Mukerji and R. 8. Finlow, v 
wrote a note on explorations conducted by them in 1904, say there are three 
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| ’ EASTERN AND NORTHERN BENGAL 

chief forms of €. capsutaris, These are the Tarla, the Bombay and the Deswal, 
. ws the tallest (10 to 12 feet) while the last attains to only 7 feet, and 

the y to 9 feet. The tarla stands waterlogging better, i.e. it does not 
get so “‘rooty” if late in the season there is an accumulation of 4 or 5 feet of 
water in the field. The Bombay and deswal both get rooty under these circum- 

ances. The deswal comes to maturity early in July or even late in June, and 
as not, therefore, much time to get rooty, but it branches freely. The Bombay, 

though it gets rooty does not branch much, and bears very little fruit. The 
a is the form preferred where there is liability to much inundation. 
“Habitat.—Bretschneider (l.c. 441) observes that a species of Corchorus is 
own to a large extent in the plain of Ning-po. In China this fibre is used in the 
nanufacture of sacks and bags for holding rice and other grains. So again, he 
ays, jute (Corehorus «p.) is the most important fibre plant of the plain of Tientsin. 
it grows to a great height. The Board of Trade Journal (Oct. 29, 1903) speaks 

he exports of 40,000 ewt. of jute from Tientsin. The specimens in the Kew 
Herbarium show that the Corehorus of Tientsin is the present species. 
further, Roxburgh tells us that a reddish-stemmed form of €. capsutaris had 

been successfully acclimatised in Bengal, the seeds of which came from Canton. 
this, he adds, yields a better quality fibre than the €. capswaris of Bengal. 
 §o far as Indiais concerned to-day, €. capsutaris is grown mainly in Eastern 

and Northern Bengal and Assam, and thus in a country that possesses many 
ttrongly Chinese peculiarities : seen in the people who inhabit it, in their articles 

of | and nature of some of their social customs, as also in the climate and 
soil of their country (see Beebmeria nivea, p. 148). If, therefore, one were pressed 

) give an opinion, based on botanical data, as to whether or not jute was in- 
digenous to India, that position might have to be conceded for ©. olitorius— 
the least important of the two jute plants, but very possibly would have to be 
refused for €. capsularis, unless an exception were made in favour of Eastern 
and Northern Bengal, a tract of India with strong Chinese characteristics. In fact 
‘at least one of the best varieties, €. capsutaris, has already been indicated as 
derived from China, though in connection with the earliest published drawing 
of that species the author (Plukenet) speaks of it as the American plant with 

- long leaves and striated sub-rotund fruits. 
have in the Dictionary (l.c. 536) discussed the specimens of this species seen 

by me in the Calcutta Herbarium. It may be useful to give here some par- 
1 of the examples in the Kew Herbarium. No specimen in either col- 

stion is stated by the contributor to have been found wild in India, in the Malaya, 
in China, or in Japan. With the exception of a specimen from Natal (of which 
little is known) there are no examples of this plant from Africa, Arabia or America. 

| The following may be specially mentioned :—From India—Upper Assam (by 
Jenkins); Be ; Sikkim Terai, a remarkable example collected by Hooker 

_ and which has long narrow linear, deeply and uniformly serrate leaves; other 
examples of the typical form from Moradabad; Saharanpur; Kanara, and 

_ Mysore. From Cey few sheets. Many examples from China, most of 
| them stated to be cultivated and one accompanied with samples of the fibre 
and ao teeth of the textiles made of it, viz. that from Ningpo (Hosie’s collec- 
tion) ; Foochow (Carles) ; Kiu kiang (Shearer) ; Yangtsze-kiang (Faber) ; Hong- 

cong (Champion, cultivated). [OC/. Hemsley, Journ. Linn. Soc. (Bot.), 1886, 
‘xxiii., 94.) m Japan—two samples, one said to be cultivated, the other no 
ecord. Lastly from Perak, Tonkin (Balansa’s collection); Sarawak and the 

Celebes—fairly complete sets, but none of them stated to have been found in a 
wild condition. 

__ the Malaya and India. I repeat there are no botanical imens either in the 
_ Calcutta or the Kew Herbaria to support the opinion that it is indigenous to 

_ India, and in my personal experience it nowhere exists there, even in a state of 
acclimatisation. It is a cultivated plant of a very restricted area, and one 
aut ject to greater racial modification than the next form. 

__ C. olitorius, Linn., including C. decemangularis, Rozb., Fl. Ind., 
_ ii., 582; Camerarius, Hort. Med., 1588, 47, f. 12; Prosper Alpinus, De Pl. 
_ Aigypti, 1592, 39 and t.; Parkinson, Theat. Bot., 1640, 309 and fig. ; Plukenet, 
Alm. Bot., 1696, 17; Phyt., t. 127, ff. 3,4; Forskal, Fl. Hygpt. Arab., 1775, 
101; Lamarck, Encycl, Bot., 1786, ii., 103, t, 478, f, 1; Bot, Mag., 1828, iv., 
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_ Not a few authors have, however, affirmed that this plant is wild in China, Not 



OLITORIUS THE JUTE PLANT ei 
Jute :. 

f. 2810 (but fruit a little too pointed); Richter, Codex. Bot. Linn., 1840, — 
525 (shows that Linn. first included Pluk., t. 127, f. 3, under this spe ies " 
and subsequently placed it under C. wstuans, Sp. Pl., 1762, 746 ; 
Linn. cites in addition Browne, Triwmfetta, in Nat. Hist. Jam., 232, t 
f. 1—a plate that in my opinion is rather C. acutangulus) ; Ma 
Fl. Bras., 1842, xii., pt. iii., 126; Prain, Beng. Planis, 1., 286; etc., 

A Weed of The vernacular names usually given. to this species cannot be acc 
Oot Es as separately distinguishing it, though ban-pdt is its most general ne 

a circumstance indicative of its frequency as a weed of cultivation,» ey 
also the fibre of this form is perhaps that very generally designated as 

Edible Form. dest pdt or tosha. Moreover the plant i is (even in India) the edible species 
authors, and itis just possible that it corresponds with the Jew’s Mallow a 
even the melochia of the early writers. Mukerji (Handbook Ind. Agrt., 19 
298) would, however, seem to think C. capsularis is the vegetable 
C, olitorius the medicinal form. It is thus possible that the te 
shoots of both species are eaten. The Indian names—ndlita (a corrupt 
of the Sanskrit nadika), nutia, narich, sag, etc.—may, however, be accept 

Error as mainly denoting the present species. It is, therefore, somewhat 8) 
ea aa prising that the plant figured by Rumphius as the sag of Bengal sho 

have been C. capsularis. This was most probably a mistake _ 
to his not having personally investigated the Bengal plant. The Gan } 
sativa of Rumphius (his cultivated species) is undoubtedly, however, 
capsularis, while his Ganja agrestis (or the wild form) is not a species of 
Corchorus at all. It would thus seem fairly certain that Linnzus wa 
in error when he identified the latter as C. olitorius, and to be 
error very possibly is attributable the statement, made perhaps m 
emphatic than the facts justify, viz. that C. olitorius is eee 
India. But it is curious that Rumphius should have regarded 
capsularis as the special cultivated form, since in Egypt, Africa, Amer 
and India, C. olitorius is the edible and hence the cultivated plant « 
most non-Indian authors. Sir William Jones while discussing the sand 
(Crotalaria juncea) incidentally speaks of the “‘ Capsular Corchorus,” 80 
that by 1795 the two forms may be assumed to have been accepted 
Indian botanical authors as distinct. 

Descrip- The leaves’ of €. olitorius are usually glabrous, except.on the pe 
tion. and veins of the undersurface; the flowers are seemingly larger than in 

capsularis ; the capsule is elongate, eylindrical, usually not materially tape 
at either end, glabrous, smooth,. beak long, straight, cells and valves gen 
four but five not uncommon. It would seem that the fruits are longer, thic 

African versus and smoother in the African than in the Indian forms, though apparently 
Indian. fruit is smooth when collected mature and warted when immature. § 

the African and Egyptian forms have the fruit tapered at both ends: this i 
not true of the Indian plant. lien 

Habitat. _ Habitat.—In the Flora of British India (l.c. 397) it is observed of this spec ae 
| that it is indigenous in many parts of India, and distributed by cultivation to all — 

tropical countries. The chief centres of its Indian cultivation are the districts 
Bardwan, Khulna, 24-Parganas, Hughli, etc., but it is met with here and 
completely acclimatised on roadsides and margins of fields all over India 

Claim to being Burma. Its claim to being strictly speaking indigenous, however, rests 
Indigenous. doubtful evidence. It is certainly more frequently and more widely met with — 

“in India than is C. capsutaris, Tt seems also fairly certain that in India it is — 
Races. a much less variable plant than the “‘ Capsular Corchorus.”’ But it may be saic 

that while all the forms met with in the Indian jute area do not (on the botanical 
standard) amount to more than cultivated races, there are numerous allied forms 
met with in Africa, Egypt and America that perhaps deserve to be recogn sed 
as definite varieties. But on the other hand several plants described by botanists _ 
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CORCHORUS 
INDIAN POT-HERB / Sute 

might very possibly be more accurately treated as varieties of the present. 
at it is hardly matter for surprise that a pot-herb, mot with throughout the 
»pic ons of the globe, and which has existed at least for centuries under Pot-herb. 
re n cultivation, should have assumed a multiplicity of varieties and races ; in 

act the comparative paucity of Indian forms is a significant circumstance. In 
aia it is invariably found on high and dry land, hardly ever under the inundation 

usable with €. capsutaris, It is admittedly inferior as a source of jute, Inferior Jute. 
never cultivated where ©. capsutaris is possible. But it occasionally 

a taller than even some of the forms of €. capsutaris, such as the lanes 
rs sandy loams, and takes a longer time to come to maturity (September Season. 

stober, the deswal season being July). 
the Kew Herbarium there are numerous interesting samples of this species Herbarium 

] of which occasionally bear instructive notes, a few of which ma may Specimens. 
» he eiauotert: :—From India—Madras, cultivated in gardens; Mysore (Rottler’s 

imen has the note that paper is made from it in al); Lower Bengal, 
f ; Burma, Ava (Wall. herb.) ; Belgaum, Ritchie’s, said to be eaten but not 

ed, though always found near cultivation ; Moradabad; Amballa, in 
r ; Kumaon, up to 4,000 feet ; Nepal ; Simla, up to 4, 000 feet in fields. 
h ni an, roadsides and fields ; Sind, occasionally. From China—Yunnan: 

rom Ceylon, up to 3, 000 feet. From Africa and Egypt—Liberia (Sir H. H. Johnston 
tributes a plant with very large smooth fruits, and narrow, thick, and sharply 

: leaves); Angola; Senegambia; Sierra’ Leone, cultivated ; Zambesi 
acular name terere = eaten); Niger river, in fields; Kordofan, edges of 

ds ; Khartoum ; Lake Nyassa ; Cross River, Old Calabar. From Madagascar. 
>» West Indies—Cuba and Jamaica, cultivated from Calcutta seed. From 
“itius, introduced before 1864, now a weed. From Java, rps» sotto etc. 

m Australia—Alligator River (leaves very narrow), etc., etc. 

q g CULTIVATION IN INDIA. 
“History.——The history of the modern jute industry is exceedingly interesting History. 
d at the same time closely associated with the British rule in India. There can 

o little doubt jute fibre has been known in India from comparatively ancient 
‘but the confusion that existed, almost down to the middle of the 19th — in 

jury, in the use of the words san, bhanga, pat, goni, gania (gunny), hemp, ete., N*™*s- 
anders it often a matter of supreme uncertainty what particular fibre may have 

nm indicated by the majority of writers who use one or other of these names. 
‘t would seem more than probable that san-hemp (the fibre of Crotalaria juncea, 

pp. 430-7) was better or earlier known to the ancient Hindus than were jute or 
‘even the true hemp (Cannabis sativa, see pp. 251-5). Moreover, it is almost safe 
to assume that for many centuries the names mentioned were used almost 
5 nonymously, just as in modern commerce there are perhaps a dozen widely 
ferent fibres allcalled hemp. Hence also the expression, frequently met with 

in. Indian modern trade returns, of ‘‘ hemp other than jute,” which shows that 
jute was viewed as but a form of hemp that it had been found desirable to record 
~undera separate heading. The first commercial mention of the word ‘‘ jute” occurs 

; enensly in the returns for 1828, and it seems fairly certain the vernacular 
name pdt had by then been fixed as the equivalent of jute. Inthe Bengal Board Early Trade 

) ‘Trade, consultations for January 14, 1793, for example, we read of the cor- Records. 
inued efforts made to establish Indian hemp as a recognised trade fibre. This is 
eproduced by Robert Wissett (Treatise on Hemp, 1808, 23) and again in Milburn’s 

Oriental Commerce (1813, i., 283; ii., 209-11), The returns quoted in the last- 
entioned work are for the years 1786 to 1803... Itis pointed out that there were 

Various qualities of hemp such as “f sann, ghore-sann and the paut,” which last, as 
Bt iit does not grow to the height of above 4 feet ... . is not a profitable article 

9 the landholder.” ‘‘ The leaves and tender shoots are used as an article of 
food.” The plant in question was in all probability ¢. olitorius. But, farther 
se allusion. i is made to ‘‘ cooch-murden-~paut and amlecah-paut’’; the former may 

been ¢. capsutaris, and the. latter no doubt was Mibiseus cannabinus. 
‘About the period indicated the East India Company made a great effort to 
iscover a good substitute for Russian hemp, to be employed in the manufacture 
ropes and sail canvas. This led to many practical and useful discoveries. 

; Roxburgh wrote in the Transactions of the Society of Arts a paper on the 
alture, properties and comparative strength of hemp and other vegetable fibres, 
¢ of the East Indies (1804, xxii., 363-96 ; 1806, xxiv., 143-56). Inaletter First Mention 

» the Court of Directors of the Company (dated 1795) he used the word **jute.’’ of Jute. 
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Col. Sir R. Temple has pointed out (Ind. Antig., 1901) that that name occ 
however, in the log of a voyage made in 1746. It has been suggested that th 
gardeners employed at the Botanic Gardens, Calcutta, were in Roxburgh’s time, 
they are to-day, natives of Orissa, and hence that the word ‘‘ jute’’ may have bh 
but an Anglicised form of their name for it—viz. jhut. But the incident mentia 
by Temple carries the word back forty years before the date of the founds 
of the Royal Botanic Gardens, though it is quite likely all the same th 
it came from jhut. The origin of the word gunny is curious. It no doubt com 
direct from the Sanskrit goni, ‘‘ a sack,’’ but in modern usage, in the fo 
ganja, it denotes the narcotic of Cannabis sativa, and has thus been transfer 
from a fibre to a resin. Whether or not goni exclusively denoted the ae 
the true hemp (Cannabis sativa) need hardly be discussed in this place. 
early applied to sacking made of Cretalaria fibre and even to that of Corena 
hence Rumphius (/.c. 212) gave the jute plant the name of ganja (gania) s 

The early references to the jute plant down to the middle of the 18th cent 
may be said to be very largely concerned with identifying the pot-herb wh 
Pliny (79 A.D.) describes as being used by the Egyptians. Considerable uncertair 
prevails as to its being the melochia (melokyeh) of the Arabs. Simon Janue 
(1473), for example, speaks of the leaves as being hawked in the streets of Ba 
lon. Rauwolf (1583) was apparently the first traveller who critically exam 
the melochia, which he found being cultivated on the banks of the Euphrat 
and which he says was largely eaten by the Jews near Aleppo. Camera 
(l.c. 47) was perhaps the first botanist who figured it, and his engraving is 
excellent representation of one of the African forms ‘identical with or clo 
allied to €. olitorius. It had been prepared by Gesner but never publis 
and he lays stress on the fact that it, shows the bearded base of the leaf 
the cylindrical fruit—characters which had not been previously made knovy a ‘| 
Corchorus, as accepted by modern botanists, was thus in the sixteentl h 
century definitely determined to be melochia. But although this hile 
the Arab writers and Eastern travellers (from perhaps 1000 a.D. onwards) v 
unquestionably an edible Corehorus, it is fairly certain that the molochine clo 
of Greek and Latin authors (Arrian, Pausanias, Pollux, Nevius, etc.) were 
jute textiles. Yates (Text. Antig., 303-4 et seg.) is of opinion that the + 
chine cloths brought from India were made of Mibiseus fibre. In the Pe 
the molechina were said to be procured from localities identified as Ujjcin’ and 
Junnar. The fibre of the former locality could hardly have been other than 
Hibiscus eannabinus, while the latter most probably was Crotalaria juneea, 
if guessed at purely and simply on modern experience of the sepia " 
the fibrous plants of India. . 2 

In the Ain-i-Akbari (1590, Jarrett, transl., ii., 123) mention is made of s 
cloth (tét), but whether of jute, san-hemp, or even of the true hemp cannot b 
ascertained ; but Jarrett, in a footnote, identifies it with jute and the distrie 
of Rangpur. That textile was, however, made at Ghoraghat in Eastern Be ngal 
and thus in the very heart of the jute country, so that it may perhaps be assu1 
to have been the jute textile in which, about the time in question, it is belie 
the poorer people were clad. For two centuries after the date of the Ain 
mention is made of any fibre or textile that could with certainty be taken as h 
been jute, though all coarse textiles appear by that time at any rate to ha 
been spoken of as gunnies. W. Foster, for example, has drawn my attention — 
to a passage (in Engl. Factories Ind., 340) of date Surat 1621 in which packages 
are spoken of as “gunned.” This ‘could not have been jute cloth, but more 
probably was a textile of Crotalaria or Hibiseus, since even to the present 
time jute is not produced in the Bombay Presidency. Curiously enough thi 
coarse textiles made in England, about the time here indicated, were characterised 
in Persia as ‘‘ Sackcloath Londre” (Fryer, New Acc. E. Ind. and Pers., 167 2-8 
224), and it is thus even questionable how far the simple use of the word “ 
cloath” or its vernacular equivalent “tat” can be accepted as denoting j 
fibre. Frequent mention is made by Foster (/.c. 76) of “gunny” om 
articles to be sent from Surat to Persia. 

In this connection also it may be regarded as significant that Rheede (I : 

= = ce 

be a tne apa rv 

earliest scientific botanist) is silent regarding the species of Corehorus, al 
both €. capsularis and C. olitorius have been repeatedly collected subseque 
to his time on roadsides and as weeds of cultivation, not only in Rheede’s 
country—Malabar—but here and there throughout both Southern and Wastebin’ 
India. On the other hand, Rumphius, as already pointed out, gives a most 
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ve account and figure of €. capsutariw (Ganja sativa). Its common 
he says, is Sajor Bengala, “ either because it is plentiful in Bengal or 
_it is the chief pot-herb ” of that country, where it is known as padhac. 

Presumably padhac may be a variant of the present-day name pdt. But Rum- 
phius adds that it was much cultivated in Bengal, Arakan and South China, from 
vhich last te oe bila seeds had been obtained by Amboina vid Butona. He 

s not say whether in Bengal it yielded a fibre as well as being a pot-herb, but 
# China he remarks, ‘‘ Fine white thread is made from the bark which is stronger 

m cotton, but rather apt to curl up. It is used in the raw state or may be 
wrated by aid of lime water, then bleached in the sun.”’ ‘The silence preserved 

‘ Rumphius regarding the Bengal fibre, and his having laid special stress on its 
a Chinese fibre, are features of his remarks regarding Corchorus which, 
viewed alongside of the statement of its being the chief sag or saj (pot-herb) 

Bengal, are certainly very significant circumstances. All writers seem 
»wever, that if C. capsutarix be not indigenous to Southern China, it has been 
own and cultivated in that country for many centuries—has, in fact, an an- 

iquity far greater than can be shown for it in connection with any other country. 
lukenet’s description which identifies it with America must be dismissed as 
me of the numerous enigmas of the literature of jute, if it be not accepted as yet 
nother of the many evidences of the close association of India and America 

accomplished by the Spaniards and the Portuguese. | 
_ Barly Prodaction.—It is a somewhat curious circumstance that 
Buchanan-Hamilton, in the first decade of the 19th century (Stat. Ace. 

inaj., 198-9), should have expressed the hope that jute (or, as he called 
it, pat) fibre should under no circumstances be allowed to divert the at- 
‘tention of the public until a fair trial had been made with san-hemp. 
At that time both Roxburgh and Hamilton were engaged in the search 
after useful substitutes for hemp, to be employed for the ropes and cordage 
of the Company’s ships. For this purpose Hamilton deprecated an 
extended utilisation of jute. It was not, however, till 1833 that his 
account of the jute cultivation of Dinajpur was published, and he there 
mentions that large quantities of the cloth called tat or chota were being 
produced. With the enhancement of manufacturing enterprise in Europe 

-_ ¢ame the demand for foreign food supplies. This necessitated an increasin 
provision of sacking and packing materials, which it was early nedotinisbll 
could be best met by an extended production of jute. In consequence, a 
foreign demand for this, the cheapest and most easily manufactured of all 

fibres, was created and responded to by the cultivators in Eastern and 
Northern Bengal. The production of gunny-bags thus rapidly became 
‘a recognised part of the Bengal peasant’s work. By and by, however, 

_ European machinery began to compete with manual labour, and, as in all 
other parts of the world, in due time gained the day. Practically every 
homestead in the jute tracts may be seen to have a few bundles of jute 
‘suspended from a beam in the roof of the verandah. That amount of the 
fibre is annually spun into yarn and worked up, as required, into string 
and rope, or is woven into gunny cloth or bags. Year by year, however, 
‘this domestic craft has decreased, and it may safely be affirmed that the 
decline in hand-loom jute-weaving is far greater than of cotton-weaving. 
Tn fact, at the present day hand-loom gunnies have practically disappeared 

_ from the markets of the world, and yet so late as 1880-1 the returns of 
foreign exports from India had to be divided into two sections : (a) power- 
loom ; and (b) hand-loom. But that the loss of the hand-loom industry 
_has not impoverished the jute districts may be inferred from the fact that 
_in no part of Bengal are the poor now clad in coarse jute sackcloth—all are 
able to procure cotton garments. 
_ Area, —It is ira pound le to give exact particulars of the total area under 
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THE JUTE PLANT 

jute at the beginning of the 19th century. Hamilton. estimated 
there were approximately 30,000 acres under the crop in Dinajpur. 
present time that district possesses about three times that area; bubs 
is far more to the point, it is one of the unimportant districts in \ jute 
duction. Unfortunately early statistics do not. exist for the i importe 
districts of Bengal. In 1872-3 Mr. Hem Chunder Kerr estimated tl 
there were one million acres under the crop, distributed over an’ 
37 millon acres, and further, that should the demand be doubled, the 
duction of that amount would. absorb only one-eighteenth of the aya 
and suitable land. It has since been more than doubled. The 
cultivated area of Bengal in 1902-3 was close on 60 million acres, with 
addition, something like 14 million acres returned as culturable y 
All Bengal land is of course not suitable for jute, but these figures never- 
theless give a tangible conception of the possibilities of the. pine or 
rather of the adjustments possible on a still further increased ete: 
of jute being called for and responded to. In 1903-4 the 
Bengal jute cultivation manifested 2,275,050 acres (including 38.250 
in Assam) as under the crop. This may be taken as 3} per cent. c 
cultivated area of the province. It gave a yield of 7,241,000 bales (of 
Ib.) valued at 12 crores of rupees. Similarly, in 1904-5, the area. 

a 

et 

at 3,181,600 acres, and the yield 8,384,000 bales. The final forecast for 
1906, issued by the Department of Land. Records and Agriculture, shows om 
the’ total area for the two provinces of Bengal and Eastern Bengal a 
Assam to have been 3,482,900 acres and the outturn 8,843,000 bales, a: 
the estimate for 1906-7 to be 3,883,200 acres and the, outturn 9,127,4 
bales. Of that estimate the district of Mymensingh was ra 
have had 847,100 acres; Rangpur 455,800 acres; Dacca 312,000. acres; 
Tippera 310,000 acres ; and Bogra 200,000 acres; while Faridpur,, Feit : ee 7 
Dinajpur, Rajshahi, and J alpaiguri had each from 120,000 to 150,000 acres. 
The balance was accounted for by some four districts that have } us 
from 20,000 to 60,000 acres each, anda like number of districts eadhial ith 
less than 10,000 acres under this fibre plant. Lastly it may be here added 
the portion of the jute area comprised within the province of Bengal p ope ey 
was in 1906-7 estimated to be 931,100 acres, of which Purnea was 
supposed to have had 264,900 acres ; Jessore 142,800 acres; Murshidabad 
95,000 acres; Nadia 93,000 acres ; 24-Parganas 86,000 acres; and Hugh 
65,000 acres—all other districts much smaller areas. Within the pected 
years two new Indian areas of production have begun to attract attenty 
namely Assam (proper) and Nepal. From the lower valleys and 
the last-mentioned, fibre is exported and conveyed into the United B 
vinees. and Bengal. It has been ascertained that this is mainly 6 
grass, for the use of the Lucknow paper-mills, but to some extent jute is 
also supplied and enters Bengal through the district of Purnea. The — 
Assam production (say 90,000 bales—t.e. 330,000 cwt.) does not seem to 

present relatively unimportant, has manifested a distinct power of se 
pansion. In 1899-1900 it was 70,389 maunds, valued at Rs. 2, 80, 
in 1902-3. it had become 149,518 maunds, valued at Rs. 5,08,898 ; fhe 
1904-5, 205,114 maunds, valued at/Rs. 9,01,154. Atthe same time itn 
be safely added that no indication has as yet been given that, shoule 
occasion arise, Bengal might not even now materially increase its jute 
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oduction. Complaints have been heard of the expansion not being as 
id as could be i a If this be the case it seems possible there may 

9@ some other causes than the indifference of the cultivators. In fact with 
‘oved rail and river facilities of transport the expansions of the past 
1 every chance of being not only ‘maintained but even enhanced 

ori 
Prison Jate seems to be expale of cultivation on almost any kind of 

“It is least successful and almost unprofitable, however, on laterite 
open gravelly soils, and most productive on loamy soils or rich clays 
d with sand. As already observed, ©. olitorius requires higher 
i than C. capsularis, but there is something as yet unexplamed 
it controls the production of these two forms of jute and restricts them 
their respective areas. Speaking generally, the finest qualities of 

 capsularis are produced on homestead lands (swna) such as that 
equired for aus-rice, pulse and tobacco, which crops are accordingly ro- 
ated with the finer qualities of jute. The coarser and larger kinds are 

rn chiefly on sali lands, that is to say the chars or mudbanks and 
‘formed by the rivers, and on completely submerged (bil) lands or 

= PRAM tinppregnia ted soils, such as those of the Sundribans, but most 
xf such inferior lands are better suited for ©. olitorius than for C. 
capsularis. It has been said that the best quality of jute is obtained 
from loamy soils. Clay soils give the heaviest yield, but the plants of such 
soils do not ret uniformly. Sandy soils produce coarse fibre. Plants 
grown on inundation lands produce ‘surface roots that injure the fibre of 
. rtion of the stem from which they arise. Leather is disposed 

geographical and climatic influences are possibly of more value 
than the composition of the soil. — 
NEW ‘AREAS.—A hot damp climate, in which éhiete is not too much actual 
motorolgical in the early part of the season, seems the most advantageous 

Bt! 

te gical requirement. Both climates and soils apparently identical with 
of the Gangetic and Brahmaputra valleys have on more than one occasion 

or pointed to as hopeful new Indian areas, but still failure has so far resulted 
a efforts made to extend cultivation into these. Mr. R. 8. Finlow (Jute 

b to the Government of Eastern Bengal and Assam, to whom reference 
Tine, made above) has published an account of a tour conducted with a view 

tc ip invert ate the possibility of extending the cultivation of jute in India to new 
Bihar, he thinks, holds out the best prospects of success. But the efforts 

is direction have passed beyond the experimental stage, as the crops obtained 
pibaesh good and the area an expanding one. Outside Bengal, the climatic 

onditions in Madras he thought more favourable than in other parts of India. 
» Malabar coast, South Kanara, and the deltas of the three great rivers, the 

Godavari, Kistna and Kauveri, were ideal centres. Bombay was less favourably 
situated but the experiments with the irrigated fields of Sind would be looked 

D with interest, and it was possible that the irrigated districts of Poona, the most 
westerly portions of the Deccan, and the Karnatak, and the higher lands in the 
‘A onkan might be found suitable. Lastly, in the Central Provinces, experiments 
a ‘at Nagpur had given indications of success and were well worth perse- 

gwith. (Cf. Bull. Agri. Research, Inst. Pusa, 1906, No. 3.] Jute has been 
nd is being tried in America (Dodge, Useful Fibre Plants of the World, 1897, 
5-33), in Mexico (see below under Trade), in Africa, ria, Formosa, ete., 

am ong many other countries, with but indifferent results. Persia, Lord Curzon 
Persia and the Persian Question, 1892, ii., 497) says that it is cultivated and used 

for making sacks, but the amount of ‘fibre ‘available, he adds, is insufficient, 
aence a steady import from India takes place. Fresh efforts are, it is under- 
iood, being contemplated in the Congo valley and in the Gold Coast, and these 

y be successful if cheap labour with the required knowledge and indispensable 
srseverance can beensured. The alarm recently expressed regarding commercial 

pro duction of jute in Hongkong may possibly be explained through the supplies 
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of Tonkin and Annam being exported via Hongkong. But it may be added th 
perhaps the foreign areas of which India need have any serious anxiety are Ch 
and Cochin-China. [Cf. Sly, Extension of Jute Cult., in Agri. Journ. Ind., i., pt. 
251; Finlow, in Rept. Agri. Dept. EL. Beng. and Assam, July. 25, 1907, app. i pay 

Preparation of Soil.—It may be stated that, when the crop is to be — 
raised on low lands, where there is danger of flooding, ploughing com: — 
mences earlier than on the high lands. The more clay in the soil, the ee 4 
frequently is it ploughed before sowing. The preparation thus commences — 
in November or December, or not till February or even March. The soilis — 
generally ploughed from four to six times, the clods are broken and pul- 
verised, and at the final ploughing the weeds collected, dried and burned. 

Seed and Sowing.—It would appear that no special attention is paid — 
either to the selection of superior fibre-yielding seed or to the attainment — 
of stock specially suited to the fields on which it is to be raised. +s 
cultivators, as a rule, neither buy nor sell seed, and there is consequently __ 
little or no exchange of stock. In the corner of a field a few plants are left 
to ripen seed, and the supply thus obtained is sown broadcast. The — 
sowings, according to the position and nature of the soil, commence val 3 
the middle of March and extend to the end of June, but bil land is us 
sown in February to March. About 8 lb. of seed to the acre is the amount — 
generally employed. Broadcasted sowings would appear to be the rule, — 
but Mukerji recommends drill sowings, the lines being 9 inches apart, thus” 
allowing of wheel or bullock hoeing. Thin sowing gives better yield but | 
coarser fibre. The spacing most approved is when the plants are 4 
to 6 inches apart. Irregular branching shortens the length of the 
Long cultivation on the same soil results in the plants becoming mh 
branched. For results of experiments in thin and thick sowing, ¢o 
the Experimental Farm Report Sibpur (1901-2). fam 

Rotation.—Since passing to press the present review of information ¥ 
on the subject of jute, an instructive report has come to hand on certain 4 
experiments performed at the farms of Bardwan and Cuttack. This has 7 
been written by F. Smith (Agri. Journ. Ind., 1907, ii., pt. u., L 
and deals with the results obtained during the past three vears in ‘Bardwan 
and the past year in Cuttack. He tells us that the following acca aa M4 
were carried out: (a) manure tests; (b) cutting at different stages ; 
variety experiments ; (d) spacing experiments ; (e) thick versus 
sowing in the production of seed; (f) drill versus broadcast sowing ; 
(g) rotation experiments with paddy. Space cannot now be 
available to deal with the details exemplified, but it may be useful t 
furnish Smith’s general conclusions (J.c. 160) regarding the rotation ¢ 
jute with paddy :— Si 

“1. On aman paddy land, both jute and paddy can be grown in. 
rotation with each other on the same land in the same year. 

“2. For the Bardwan district, the third week of April should see the jute 
sown to enable the jute crop to be harvested in the last week of July and 
the aman paddy to be transplanted in the first week of August. The land 
should be cultivated for eight to ten days between the harvesting of the 
jute and the transplanting of the aman paddy. re j 

“3. For the Cuttack district, the jute seed should be sown in the last 
week of March and the jute crop harvested in the end of July. a, 

“ 4, The jute seed-bed can be well prepared by eight ploughings itt the 
ordinary country plough, and by three ladderings with the ordinary con 
ladder. 
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“5. For paddy the land is well prepared with three or four ploughings 
with the ordinary country plough, aad dns or two ladderings. 
_ “6, An application of 100 maunds of cowdung per acre to the land 

fore sowing jute, and a top-dressing of one or two maunds of saltpetre 
‘acre to the paddy crop when the land is just moist (i.e. when the soil 

s beginning to dry), will be found very efficacious. 
“7, The raiyat’s food-supply is not only assured, but the extra jute 
rop gives a handsome profit. 
_ Hoeing and Weeding.—In about fifteen days after sowing the weeds 
houlc . uprooted and the unduly thick sowings counteracted by the 
$3 y plants being removed and the desired spacing secured. This 
repeated three or four times at intervals of two or three days, the soil 
ng at the same time loosened. 

_ Manuring.—Very little manure is given to jute, especially where silt 
sposits take place. In fact the superiority of certain districts over others 
largely a consequence of the heavy annual deposit of silt. When avail- 
ble the cultivators employ farmyard manure at the rate of 150 maunds 
yer acre (the maund = 82:3 lb.). It is freely admitted this produces fine 
ossy and strong fibre. In fact, conversely, seed of the finest stock when 

frown on poor soil, especially if not manured, yields very inferior fibre. 
Under such conditions the plants, moreover, flower early, and it is a maxim 
that whatever will prolong growth and retard flowering will improve the 
uality of the fibre. But there are practical difficulties : in many cases there 
2no carts available to carry manure to the fields, and no roads along which 

vy loads could be conveyed. Bonemeal, castor-cake, saltpetre and super- 
osphates have all been tested at the Government farms, but cowdung 

gave by far the best result. For experiments in manuring jute at Bardwan 
and Cuttack, the reader should consult the account published by Smith. 

_ Harvest.—The time for reaping the crop depends entirely on the date 
Mf sowing ; the season commences with the earliest crop about the end of 
June and extends to the beginning of October, the average season being thus 
rom middle of August to end of September. The crop is considered as 

coming into season (as is the case with most fibres) whenever the flowers 
appear, and as past season when the fruits are all formed. The fibre from 
plants that have not flowered is weaker than from those in fruit ; the latter 

‘coarse and wanting in gloss, through strong. Success lies in the mean 
between these extremes, namely when the plants are in full flower and 
beg inning to set fruit. Late harvest gives a high weight, and advantage 
sing taken of this fact might account to some extent for the complaints 
f deterioration, though it seems that avaricious buying, either from 

necessity or on purpose, has taught the cultivators that rejections formerly 
semed worthless have now a distinct market value. Wc 
-Crop.—'The average crop per acre is a little over 12 maunds, but the 

eld varies considerably, being as high as 36 in some localities and as low 

‘accept as the average, and it is one borne out by last year’s officially 
recorded area and yield. The yield is much dependent, however, on 

season and the class of cultivation pursued—hence the severe 
ictuations in supply characteristic of the transactions in this fibre. 

it has been estimated that with high-class cultivation costing as 
uch as Rs.30 an acre (or Rs. 2 a maund) the net profit should be 
om Rs. 20 to Rs. 30 an acre or more, according to the prices ruling, but 
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it is feared that the actual amount expended is very froquaiitts ar C 
below that figure. ‘ dag 

Diséases and Pestas-slnon paper on the Insect Pests of Jute, Maxwell- 

Agri. Ind., 1907, ix, 160, etc.) says that. our knowledge of ‘these pests 
though not extensive, has been considerably enlarged and, while ther 
was reason to believe that this crop, grown on a large scale, suffered littl 
from pests, there is now abundant proof that this does not hold good fo: 
small areas of jute or for jute grown in new localities... He then pro- 
ceeds to describe the insects hitherto recorded as pests, viz. ‘the indi; 
Caterpillar, the Jute Semi-looper, and the Jute Weevil. | q 

Separation of Fibre.—The process pursued in Bengal may be descri 
as one of simple and inexpensive retting. But it is modified here ne 
there to such an extent as very possibly to originate, at least in sor 
measure, the various qualities of fibre recognised in trade. Sweet wat 
is essential and stagnant is preferable to running, presumably because 1 
the latter the germs necessary for the decomposition of the tissue are no 
developed so copiously. The most general practice may be thus briefh 
described—the stems are cut near the ground, tied into bundles, and carri 
off to a tank or roadside pool of clear, not muddy water. The bundles a: 
laid the one on the top of another, and if need be are weighted to caus 
all to be submerged. In that position they are left until the decompositio 
of the connecting tissue has been accomplished and the fibres liberatec 
The period required for this purpose depends upon the nature of the w 
the kind of fibre, and the condition of the atmosphere. The germ concerne 
in the fermentation (corresponding with that for hemp and flax) does no 
appear to have been as yet studied in connection with jute, and it s 
therefore, probable that great improvements are possible in this d 
So far as present practice and experience go, the retting period. ail 
said to vary from ten to twenty-five days, but is largely dependen 
whether or not the bundles of stems have been stacked to allow of drying — 
before being retted. It would seem to be the case that partly dried stem 
ret more expeditiously, and, moreover, the removal of the leaves du ri 
the drying process is believed to prevent the discoloration of the fi . 
It would also appear that in some localities the stems are even left on 
fields for three or four days, being covered up with leaves, weeds and e 
They are then shaken out, the tips removed and thrown away, 
into bundles and earried off to the retting-pools. The use of sods and mu fi 
to cause the bundles to sink into the retting water is doubtless a fruitf 
cause of the dark colour often seen in certain parcels of fibre. Itis on tl 
account that logs of timber are used as weights, when at all procur. 
It has also been affirmed that the red colour, often seen in the fibre, is ¢ 
to the retting water having contained iron, but by others this is” 
to be.a peculiarity of the race of jute plant (altapati), the colour rr 1g 
possibly imparted from the decomposing red pulpy tissues of the stems 
and leaf-stalks or inherent in the fibre itself. Mukerji does not: hin! 
that a red-stemmed plant need necessarily afford a red-coloured f ore ; 
He may be right, but this point needs confirmation. In many of t 
experiments conducted by chemists it has been found that the fibre mi 

_ fests a tendency to assume a red colour under certain reagents. pene 
sometimes affirmed that the red-stemmed forms give inferior fibre to th th 
green-stemmed. It is essential that the operator should visit the rettir 
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CORCHORUS | 
SERAJGANJ SUPERIOR FIBRE Separation 

8 frequently in order to ascertain when the decomposition is complete. Retting must 
n this is the case the fibre is found to separate easily from the stem,, °°? Prolonged. 

t the exact period must not be exceeded, otherwise the fibre becomes. 
tten and useless. 

tion of Fibre.—The cultivator then proceeds to separate and Separation 
1 the fibre. Standing up to his waist in the now fotid water, he of Fibre. 

izes a handful of stems and beats the thick ends of these with a mallet. 
s assists in the separation. He then strips one after the other from 

ud to end, and thus withdraws the canes entire. Taking up a large 
mdle of these ribbons, he now lashes them on the surface of the water washing of 
id avs them towards himself by a sharp jerking motion which causes ir 
J x particles of tissue to be brushed off. Lastly with a dexterous 
he mated out the handful of cleaned fibre on the surface and 

us exposes the still adhering particles, which he picks off by hand. The 
is finally wrung out, and the clean fibre thrown over a bamboo 
has been fixed near by asa drying-rack. During the drying process 

on . lasts. for two or three days) the fibre is also bleached in the sun. 
_ There are numerous minor modifications of this operation that need 
%t be here detailed. But Leather (Agri. Ledg., 1896, No. 37, 384-9) has 
ted out that in Serajganj district a modification of this process is 

| his opinion of special value. “‘ A bundle,” he says, ‘of about twenty 
ems is taken in the left hand and most of the adventitious root removed 

ith the right hand. Then the man takes a small wooden “‘ beater’ about Liberal use of 
foot long with a 6-inch handle and flat sides, and after striking the “®*“"* 
itom ends ofstems until they are all level, he beats the lower portion of 
bundle so as to loosen the fibre, turning it in the left hand at the same 

ime. He next breaks the bundle at about the centre, first one way, 
n the other. Then clasping it, still in the left hand, just above the 
sof fracture, he strikes at the stems, with the beater, just below the 

sture in a downward sort of way, and this knocks the wood stem out- 
fards, so that after a few sharp strokes, and a little violent agitation in 
eater up and down, he can take hold of the stems and pull them out from 
fibre, leaving it almost free from wood ” (l.c. 388). The subsequent 
ning is the same as that detailed above. In fact the only difference 

jween the description given by Leather and that of all other writers 
‘appears to be the more liberal use of the mallet as a first operation. He does 

ot make it sufficiently clear that the stems are retted before the special 
ment he has described is begun, but that doubtless is the case. Were 

ememed that less retting was pursued where beating was practised, 
re might be an advantage in the Serajganj system, but this does not 

m to be the case. Still, the method of treatment is said to be the superiority of 
vause of the superior quality of the fibre for which Serajganj is noted. en 
anerjei (Agri. Cuttack, 1893, 83-6) says that in Orissa the stalks are » 

ten beaten against a platform until the pith within is removed. But 
Sedan “this mode is not to be recommended as the pith sticks get 
oken and mixed up with the fibre, which itself gets knotted so that the 

vhole fibre has to be repicked.” Machinery has also been frequently sacninery. 
ug gested and tried, but the retted fibre, if carefully prepared, is held to 
ete and better than the machine-separated. Moreover, the retting 
P sess costs only the labour it entails. It involves no expenditure of 

al—an all-important consideration with poor cultivators. Primitive 
nay be, but the retting process is eminently suited to the people and 
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THE JUTE PLANT 

to the country, and is moreover quite sufficient for the majority of the 
purposes for which the fibre is required. On these and many other such 
considerations, machinery does not seem likely to come readily into 1 
in Bengal. Colour, lustre, length, softness, uniformity and cleanlir 
are the attributes of superior jute. eae 

Grading, Baling and Qualities, etc.—The produce is gathered! to. 
gether at various local centres: is sorted, packed and pressed for ship- 
ment. The sorting resolves itself into “ cuttings,” which consist of the 
woody and hard ends; “rejections,” the lowest quality of fibre; and 
“jute” proper. But of jute there are trade qualities, denoted for the 
most part by the traders’ marks more than by any special properties. 
These are chiefly characterised by colour, glossiness and softness. 
generally held that late flowering forms (e.g. those flowering in Septionl 
give finer and stronger fibres than the early races (those that flower ¢ | 
July), but the figures of yield that have been published would seem 
point to environment exercising a powerful influence. It would appe : 
as Mr. Burkill has pointed out, that there is a tendency for jute to be é 
early in the northern and late in the southern districts. ‘This tende 
if confirmed, should be seized upon as one of value in seed-selecting. By 
the late flowering forms of one district do not apparently yield as much 
the early flowering forms of another. Whilst that may be so, within a 
one district, the late forms are distinctly superior to the early ones. T The 
variation in prices obtained is remarkable. Some of the forms of © 
olitorius yield as much and fetch as high prices as some of the forms oi 
C. capsularis, But when all is said there is a distinct advantage in 
the late forms, namely that the cultivators are then free to devote t 
required time for harvesting operations. er 

According to the reports currently issued, the finest grade is said! bem 
the “ Uttariya,” which is strong, long and easily spun, brilliant in col 
and of fine texture. In point of softness, however, it does not compare with 
‘* Deswdl,” the next most valuable grade. The quality classed as “ De: at 
(Daisee) is that most generally used in the gunny trade, and: ‘‘ Deora” 
(Dourah) in rope manufacture. Other qualities that may be specially — 
mentioned are Narainganji, an excellent fibre, being long and soft, and 
the Serajganji, which comes from Pabna and Maimensingh. The g 
graphic value is one, therefore, that demands close study. Prain, referring 
apparently to this subject, observes that a strain natural to or acclimatise¢ 
in a particular district gives better results in that district than any fresh 
imported seed. At present there are districts that would seem to produce — 
very much better jute than others even when the same seed is used and 
identical methods of treatment are pursued. The bales of jute consist ¢ 
400 lb., and are made up at the jute presses ready for export. a 

Prices.—These are subject to very considerable fluctuations, as” 
be seen from the following prices ruling in Calcutta during January fo 
the years 1900-1906 :— wef 

1905. 1906, 1900. 1901. 1902. 1903. 1904. 
Rs. Rs. Rs. Rs. Rs. Rs. Rs. 

Finest quality jute bales .. 35-8 34 32-8 37 36 41 oe 
Ordinary .. 32-8 30 28 33 31-8 40 si 

Deterioration of Fibre.—Much has been heard recently of the s es 

one. It was discussed by Mr. Hem Chunder Kerr thirty years ago. 
conclusion he arrived at closely corresponds with the particulars adduced 
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to-day. The cry of deterioration, as already hinted at, is largely, in fact, 
papegoat. Kerr remarked : “I believe I am justified i in inferring that 

in proportion to the increase of the cultivation, the quantity of medium 
and infe: jor jute has been greater season after season. When the demand 
is great and the price high, as they have been for some time, people find a 

7 market for whatever they can produce, and naturally become care- 
whereas a glutted market leads to the rejection of inferior articles, 
consequently cultivators are driven to the necessity of care in improving 

‘the quality of their goods.” There would seem very little more to be said 
day on this subject except to make the commonplace observation (true 
ll branches of trade) that, whenever an attempt is made to “corner” 
ticular article, a rise of price must be closely accompanied by a fall 

pravality. Some few years ago (1887-8) my attention was specially 
lirected to the subject of jute deterioration, and I accordingly took steps 
kare samples of the jute plant collected from all the districts of India 

ere the plant was grown for its fibre. These came to hand during 1901-3, 
may be now regarded as fairly complete. My object was primarily 

Raidicoover if the recognised trade qualities could be traced to racial forms 
of the plant, or to climatic and soil conditions, or to methods of separation 
and drying of the fibre. Itseemed probable there were two explanations 
of deterioration, assuming for the moment that the trade is correct in 

deterioration, viz. (a) substitution of a prolific though poor stock 
ie and (b) actual deterioration through exhaustion of soil. Since my 

from India many experiments and investigations have been 
continued by the Inspector-General of Agriculture, by the Superin- 
_tendent of the Royal Botanic Gardens, by the Agricultural Chemist, 

_ by the Director of Agriculture, Bengal, and by the Reporter on 
Economic Products, in co-operation with the Committee of the Baled 
Jute Association. There have been brought together in consequence 
an extensive series of botanical specimens, of fibres, of soils on which 
the plant is grown and of waters used in retting, and these have all 
been critically examined and analysed, with the result that no direct con- 
firmation has been obtained of a deterioration attributable to the culti- 
vators. Moreover, the existence of botanical varieties under C. capsu- 
laris and C. olitorius has also been denied: the distinctive features 
based on colour of stems, etc. (upheld by agriculturists) have been 
viewed as alone justifying their acceptance as crosses, sports or races, not 

varieties. In passing it may be here repeated that Roxburgh says the 
reddish-stemmed forms of C. capsularis were imported from Canton, 
and then gave a superior fibre to the Bengal forms of that plant. 
_. A feature of considerable importance in the controversy of deterioration 
has been established, namely that over and above occasional flooding of 

_ the markets with waste (that formerly would have been regarded as having 
no market value), the fibre is often nowadays deliberately damped in order Fi 
to increase its weight. This would seem to be done by the middlemen 
(beparis), and not by the cultivators. N. G. Mukerji and R. 8. Finlow, ina 
=~? note on a tour of inspection, say “ the raiyat produced good dry jute, 

the article never reached Calcutta or Dundee as it was produced. The 
bepari would not buy damp jute.” Nothing could be more injurious; for, 

and colour and has its value thus materially lowered, besides necessitating 
its having to be opened out and dried before it can be baled with any 

419 

CORCHORUS 
DETERIORATION OF THE FIBRE Investigations 

Scapegoat, 

Trade 
Qualities and 
Racial Forms, 

Sports, not 
Varieties. 

Fibre 
deliberately 
damped. 

aoe could 

once dried, if subsequently moistened, the fibre rapidly loses both strength $8 tabectoed 



CORCHORUS 
Sales 

Legislation 
needed, 

The Middlemen 
(Beparis and 
Mahajans). 

Contracts 
made by Secret 
Symbols, 

Brokerage. 

THE JUTE PLANT 

safety. It has been reported that the traders often add as muchas 20 per _ 
cent. to the normal moisture of good clean fibre, as also a large quantity __ 
of sand, and thus are able to sell at less than they purchased, and stillmake _ 
a good profit. It has been urged by the Committee of the Baled Jute Asso- 
ciation that so serious has this practice become that it would be advan- __ 
tageous to have a law passed that would penalise the sale of jute containing —_ 
more than an accepted percentage of moisture. This matter wasdiscussed __ 
at a meeting of the Bengal Chamber of Commerce, and it is understood steps — 
are being taken that may result in the passing of a Bengal Jute Frauds Act. 

The cumbrous nature of the channel of jute sales and the difficulties — 
that exist in checking this criminal moistening of the fibre, may be learned 
from the following extract from a note on Fraudulent Watering by — 
D. N. Mookerji :— 

“ Between the raiyats at one end and the home market at the other _ 
there are the following middlemen :—beparis or dealers, mahajans or arat- 
dars, buyers, balers, and shippers. Sometimes the last three functions 
are combined by the same firm that bale and ship off at Calcutta what 
their agents buy in the country. But the business at Serajganj may be 
said to be practically in the hands of the mahajans or brokers. They are 
well-to-do people, being mostly Marwaris. They advance money to the — 
beparis or sellers, the condition being that the latter must bring to the 
mahajans all the jute they can get from the raiyats. The money is not 
realised from season to season, but is allowed to be in the hands of the 
beparis, one bepari sometimes having an advance of Rs. 5,000 or Rs. 10,000, 

and occasionally no less than Rs. 20,000. When the jute is brought to 
the mahajan he settles the price with the buyer secretly, the bepari having 
nothing to do with it and often not knowing at all what his jute sells for. 
He has only a general idea of the state of the market from the price other 
beparis receive for their jute. I witnessed, on several occasions, the way — 
the price is settled between the mahajan and the buyer. The mahajan — 
throws a corner of his dhuti over the hand of Mr. X. and makes a sign on _ 
his palm. The latter exclaims in surprise it is far too high and he cannot — 
possibly pay more than so much, making an answering sign on the palm _ 
of the mahajan, still under the dhuti. After some haggling the negotiations — 
terminate. The mahajan now at once settles with the bepari, who goes 
home with his money, he (the mahajan) being paid by the buyer a few 
weeks (generally three weeks) later. The mahajan gets a brokerage of — 
2 to 4 annas per maund, but over and above this we may be sure he leaves — 
a margin between what he pays the bepart and what he himself gets from | 
the buyers. Plainly he is entitled to some discount for the ready cash he 
pays in advance, but the rate might be definitely settled, and the transaction — 
might be aboveboard. The price of jute is subject to violent fluctuations. _ 
Probably there is no other article the price of which varies so much in the 
course of a few days in the same season. Both the buyers and the mahajans 
have daily wires from all the important jute marts, telling them of the — 
state of the market, but the information is carefully kept to themselves. 
It might be an advantage to have some agency for making it public. At — 
Chandpur there are no mahajans, but the beparis deal directly with the — 
buyers. The razyats also to some extent sell their own jute to the pur- 
chasing firms, without the intervention even of the beparis.” This remark- 

able story illustrates but one aspect, though a striking one, of the jute — 
market. ao eae 
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COMPOSITION OF JUTE Improvement 

“ @ on 1901-3; Lap. Farm R 8 Beng., 1901-2, 
B ot ol op Detainee cr abe ints powinels Lop. Pee eae Barthoon, 

» 5; is 06-7, 21- "33 ; Bengal Admin. Rept, 19 1901-2 1 17-20; Ann. a Dept. 
Beng. 1902-3, 2 ; 1903-4, 3; Select. Papers, Inquiry, Jute ‘Deterior., 1903-4 ; 
do Haas, Jute-Oultwur., Batavia, 1904; Hanausek, Micro. Tech. Prod. 

( » and Barber, transl.), 1907, 81-2.] 
. ‘THE JUTE FIBRE AND JUTE MANUFACTURES. 

Industrial Properties.—Jute is a bast fibre. As found in commerce Industrial 
ts of fibro-vascular bundles. These contain six to twenty ultimate Properties. 

ibres firmly coherent along their contiguous walls. The ultimate fibres 
ie ot the normal fusiform type and 1°5 to 3 mm. in length. In section 
oa are seen to be thick-walled and polygonal. Jute is, moreover, an 

vate fibre and consists chemically of two substances, cellulose ‘and 
PPéallulose. Cotton is pure cellulose, a substance that withstands 
y considerably the action of heat and moisture, and is even little affected 
the ordinary chemical agents employed in the treatment of textiles. 

4 Jute, on the other hand, is highly susceptible, and is readily acted on by Readily acted 
2 ce and by even feeble chemical agents. It is the type of the fibres ” ” ; 

spoken of as consisting of lignified-cellulose or, as it has been 
aR bastose. Dunstan (Imp. Inst. Tech. Repts., 1903, 60-8), while 

asting pure cellulose with ligno-cellulose, says the most generally 
a Hpted view is to regard the latter as resulting “from the overlaying 

f normal cellulose by non-cellulose matters.” He then explains that 
is overlaying weakens the cellulose. Another theory, however, is that 

li Bo-velloloes 3 is not encrusted cellulose but a distinct compound. Cross Chemical 
and Bevan (Journ. Chem. Soc., 1889) were the first authorities to study 7 

“jute critically. Their experiments and conclusions are too technical to be 
y discussed here, but it may be said that they resulted in certain prac- 

“tical experiments having been conducted in India with a view to ascertain : 
-—(a) the stage of growth at which the fibre was in its best condition, Practical 
. (b) to discover whether by chemical treatment it was possible to ™* 

off the tendency possessed by the fibre for a continuance of the 
‘retting, or rather rotting, process within the bales. It was admitted 
freely that the fibre as produced by the cultivator was very much superior 
to the same when delivered at the factory, more especially if it had passed 
through the damp heat to which it is unavoidably subjected in the hold 
of a ship during the voyage from India to Europe or America. It was 

“felt, in other words, that if the fibre could be put through some simple Chemical 
“chemical process, the effect of which would be to protect it against in- 7m" 
¢ipient fermentation, much would thereby be accomplished towards 
placing jute on a more certain and higher platform in the textile world 

_ than it at present occupies. It was, in fact, just possible some such treat- 
ment might even improve the quality as well as the durability of the 
fibre, without adding materially to its cost of production. Unfortunately, 
however, the treatment recommended proved unavailing, and Dunstan 
was thereby led to affirm that “the logical conclusion is, that attempts Not approved. 
at special treatment of the fibre in India, before being supplied to the 
jute mills, or before shipment, are not to be advocated. ‘The most hopeful 
directions for further experimental inquiry are these :—(1) of improving 
“the stock by selection, and (2) of determining the most suitable time for 
“reaping, the object being to secure that the fibre is cut at the best time.” 
* From the brief account already given, it may have been discovered 

that for some years past the scientific officers of the Government of India 
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| have been studying the plant botanically, chemically and “tela | . 
a 

so that it is just possible improvements may yet be effected that will 3 
a greatly extended interest to the fibre. Meantime a destructive tendency — 
seems to have been established within the trade, namely fraudulent 
sprinkling of the cleaned fibre with water and sand in order to increase its _ 
weight. And it may well be said that if an enhanced price was the only __ 
consequence of this practice, the matter might not be more serious and 
vexatious than would be involved through having to impose rules of © 
“refraction,” but unfortunately the watering directly facilitates the m- — 
jurious tendencies of the fibre, so that the commodity not only requires 
to be dried and rebaled before it can be shipped, but may have been 
seriously injured if not utterly ruined. In the opinion of some of the 
best-informed persons, this new phase is so serious as to threaten the very 
existence of the industry. The merchants and manufacturers are helpless. 

It cannot be said that the last word has been uttered in favour of 
machinery as a process of jute-fibre separation. If the weakening con-— 
sequences of retting could be removed, that alone might prove of much ~ 
value. No experiments of a satisfactory nature have as yet been under- __ 
taken with mechanical methods of jute production. But it is quite true, 
as often urged, that the Indian raiyat is too poor to purchase machinery, 
and that the inundated tracts of jute cultivation are not the most hopeful — 
localities in which to anticipate the establishment of a complex mechanical _ 
and technical industry. Still, if by a mechanical or chemical. process 
a greatly improved fibre were secured, the possibilities might be con- 
siderable. The Natives of India have by no means shown themselves — 
averse to material departures from their time-honoured systems, whenever _ 
personal advantage is involved. But this has to be fully demonstrated — 
before they will advance into new phases of old industries. ya 

Batching and Spinning.—An important feature of jute fabrication — 
is the fact that in an initial stage it is crushed by special machinery, and — 
sprinkled the while with water and oil—‘ batching,” as this is called. — 
This lessens the harshness and brittleness of the fibre and thus prepares 
it for spinning. In the Anglo-Indian Review (Oct. 1903) there will be — 
found an instructive article on the Indian Jute Industry, from which — 
the following may be abstracted :—‘‘ The three main purposes for which t 
jute is used are :—(a) for making cloth of different qualities, ranging from 
substitutes for silk to shirtings, curtains, carpets, or gunnies; (0) for | 
paper, which is chiefly prepared from the “ rejections ” and “ cuttings ” ; 
and (c) for cordage, which is made from the coarser and stronger qualities. — 
The methods employed in spinning are in the main identical with those 
used in dealing with the heavy manufactures of flax, the fibre being either — 
hackled or submitted to the breaker and the finishing card, thence passing 
through the roving frame on to the spinning frame in the ordinary way, — 
though in certain very coarse yarns the material is spun direct on the — 
roving frame.” 0 

In this connection it may be explained that in China, it would seem, — 
lime is largely used in certain stages of the separation and cleaning of 
jute. No one appears to have described, with any degree of care, 
the method pursued, so that I am unable to furnish the particulars — 
that would likely prove suggestive to the Indian cultivator and manu- — 
facturer. The subject is, in fact, alluded to here very largely in the hope 
that the admission of defective knowledge may call forth a fuller account 
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POWER-LOOM MILLS Chinese Jute 

t we at present pemeeal It may be mentioned, however, that there 
are samples of jute cloth from China, in the Kew Herbarium, that seem s0 Chinese 

rent from the Indian article that they might be mistaken for linen. Jute. 
», it is stated, have been treated with lime-water, but whether as an 

fter-bleaching process or during the retting has not transpired. The 
fibre seems, moreover, to have been spun into much higher counts than 

the twenties customary in Indian high-class jute textiles; accordingly it 
rs finer and more beautiful than in the Indian fabrics, Every 
therefore, of the Chinese and Cochin-Chinese jute production and 

anufacture are well worthy of careful consideration by those interested 
) the Indian industry. 
_ Indian Jute Mills.—In 1820 jute fibre was first experimented with Jute Mills. 

by Europeans, the result being a most unfavourable opinion—so much so 
that the brokers were for some years subsequently required to give a 
r: ntee that sales of fibre effected by them were free from adulteration 
with jute. In 1828, 364 cwt. of raw jute, valued at Rs. 620, were exported First Exports. 
to Europe. The manufacture of gunny bags and cloth was at that time 
entirely in the hands of the Bengal peasants, but the traffic could not have 

_ been extensive since there is no record of exports. In 1832 an enterprising a 
Dundee manufacturer experimented once more with the fibre, with the Dundee made 
result that he was able to show that it might be used as a substitute for “® *%°* 
hemp. This success, it is understood, was largely a consequence of the 
use of whale-oil to soften the fibre. From that date, however, jute gained 
rapidly in popular favour. It was recognised as capable of the most minute 

separation or subdivision, but only within the past few years has this 
fact been utilised for the finer textile purposes. In time the difficulties 

| of bleaching and dyeing the fibre disappeared, and the success of jute pieaching and 
was assured. Thus was the foundation laid of the manufacturing enter- Pyeins- 

_ prise both of Calcutta and Dundee. 
_ With the establishment of the jute mills in Dundee, a large export rarge 
‘traffic in the raw fibre from Calcutta sprang into existence. But until 4+ oe 
the year 1854 little or no effort was made to organise mills in India or 

_ to improve the village hand-loom production, with a view to participation 
‘in the new demand of foreign countries for jute sacking. In that year, 
however, the Ishera Yarn Mills Company was established in Serampore. inst tian 
Three years later the company known as the Barnagore Jute Mills was Mills. 
formed, and in 1863-4 the Gouripore Jute Factory was built. Soon 
thereafter factories sprang up rapidly in and around Calcutta, until the 
banks of the Hughli literally teemed with their smoking chimneys. In 
1891-2 there were 26 jute mills with a capital of Rs. 1,37,50,000 plus Capital. 

____ £1,757,000.. These had 8,295 looms, 172,696 spindles, and gave employ- 
| ment to 65,423 persons. Ten years later (1901-2) there were 36 mills 

with a capital of Rs. 4,35,08,040 plus £1,741,358. These possessed 16,119 
looms, 331,382 spindles, and gave employment to 114,795 persons. In 
1903-4 there were 38 mills with a capital of Rs. 4,03,55,000, plus a 
sterling capital of £2,263,358. These possessed 18,406 looms, 376,718 
Spindles, and gave employment to 123,869 persons. In 1904-5 there 
were 38 mills, capital Rs. 4,66,80,000 plus £2,283,358, possessing 19,991 
looms, 409,170 spindles, and employing 133,162 persons. It will thus 
_be observed that while the English capital of the Bengal jute industry has 
not progressed very greatly, the Indian has advanced from a valuation 
of 1} crores to over 4 crores of rupees. I am unable to discover returns 
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‘and Material Progress and Condition of India (1905-6, 177) may be given = 

‘looms and 453,000 spindles, and employing a daily average of x 

Advertiser a series of articles, one of the chief purports of which w 

‘It has been claimed that the Indian Factory Act is more favourable 
‘our manufactures than is the English Act to Dundee. This content a 

sociation, which among many disadvantages claimed that in India 

‘was 3} million acres and the produce 8} million bales of 400 Ib. each, 

THE JUTE PLANT ; 

of a later date than 1904-5, but the following statement from the J 

““The number of jute mills in 1905-6 was 39, containing about 2 

145,000 persons.” “The paid-up capital employed by these mills, @ 
cluding one which had not reported its capital, was £7,142,000, ineluc 
debentures issued ; of which nearly 2? millions are sterling capital.: “Aba 
£600,000 was added to the paid-up capital and debentures ‘tung th 
year under repo: i! 

In the Dictionary a calculation will be found as to the comparative 
value of the Indian and the European operative. Briefly this ‘may ‘ 
expressed as 3 to 7. That is to say it requires 7 Indian operatives to — 
work one loom as against 3 in a Scotch factory. It is believed: th t 
estimate will be found fairly correct. The late Sir John Leno 
for Dundee, paid a visit to India in 1896 and contributed to the Du 

exhibit the relative advantages of Dundee and Calcutta. The re 
will find these highly instructive, and as the articles in question appea 
subsequently in pamphlet form, they should not be difficult to procux re, : 

has, however, been replied to by the Indian Jute Manufacturers’ 

25 to 35 per cent. more hands had to be employed than in Europe 1 
mills turning out the same goods. The difficulty in all such caleulatic 
is to express the two sets of mills on the exact same standard, but 5 
seems probable the claim just mentioned errs on the side of under rat. 
than overstating its case. 

Jute Presses.—In addition to jute mills the presses are ipa 
are concerned with the foreign trade in raw jute. In 1896-7 there were 
88 presses that gave employment to 9,890 persons ; in 1900-1 these h :. 
expanded to 133 presses and 20,387 persons; in 1903-4 there were 156 pre 
and 23,736 employees ; and in 1904-5, 163 presses and 23,991 omnioyal 

TRADE IN JUTE. —Consumption of Jute and Value of the inde 

—It will be recalled that in 1828 the recorded exports were 364 owt. Tt 
has already been stated that the Indian area in 1905-6 under this fib re 

say 294 million cwt. The estimates of the crop of 1906 are 3,336. 
acres and 8,736,220 bales. The exports of raw jute from India in a 
were 14, 480, 407 ewt., valued at Rs. 17,12,56,641. This would represent — 
about 48 per cent. of ‘the total crop of that year, so that there stdnld have 
remained in round figures 52 per cent. of the production as available for 
the Indian mills. In previous years, however, the quantity remaining — 
in the country was ordinarily a little less than the production. Thus; as 
with cotton, so with jute, the Indian mills and handlooms, ete., have — 
hitherto used up a little less than half the quantity produced ; but asa 
mark of industrial prosperity, let it be added that India’s share is steadily — 
increasing. Speaking of jute, therefore, if we accept a ratio based on 
the declared value shown at the Custom House for the jute e 
as applicable to the share that remains in the country, a conception of 

* 
- 

the total -value of the crop may be obtained that would not be seriously — 
inaccurate, In round figures, and to err on the side of under rather than — 
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VALUE OF THE JUTE TRADE 

g the case, a value of Rs. 33,00,00,000, or say £22,000,000, was 
antl ution of European manufacturing enterprise, paid in 1905-6 

agriculturists and traders of Bengal for raw jute. 
Rimipares. Of the exports of Raw Jute in 1905-6, 42 per cent was 

weyed to the United Kingdom; 19 per cent. to Germany; 14 per cent. 
» United States; and 10 per cent. to France. In 1906-7 fee 
sl figures in value were Rs. 26,83,86,810. Of the supply drawn 
United Kingdom, a fair amount is reshipped to the Continent— 

France being the chief recipient, while from the jute secured by the Indian 
ill 8; goods are manufactured of which a very large portion is annually 
xported as jute manufactures and the balance used up in the local markets. 
a 1906-7 these foreign exports were valued at Rs. 15,68,34,740. The 

€ fand profits of this manufacture, to a large extent, are realised in 
utta, and the mills gave in 1905-6 an average daily employment to 

45,000 ons. The exported manufactures ordinarily represent ap- 
re ximately about two-thirds of the turnover. An estimate, for example, 

as made of the total value of the manufactures of the Indian mills during 
01-2, and the figure arrived at was 1,150 lakhs of rupees. The exports 

Dabrcign countries were that year Rs. 8,71,14,174, which thus left a 
nce of manufactures to meet the Indian market of Re. 2,78,85,826. 

B, wey of contrast with these stupendous attainments it may be men- 
med that some thirty years ago the foreign exports of jute manufactures 

2 returned as valued at Rs. 71,94,776 (or £479,651). 
M Recently the exports of jute cloth have been progressing in a higher 

0 than those of bags, which is possibly to some extent the outcome 
of the cloth finding new purchasers, such as those of the linoleum manu- 

(see Garthemsa, p. 282). The United States of America ordi- 
3] ily kak over 70 per cent. of the jute CLorm made in India (479,387,950 

yards out of 696,067,945 in 1906-7). Australia is the largest single pur- 
chasing country for Baas, though within recent years it has been followed 

ely by the Argentine Republic. The total exports in 1906-7 were 
25 7,683, 115 bags, of which 37,002,300 went to Australia and 22,890,500 
ore with 33,882,485 to the United Kingdom. 
‘This brief review of some of the more striking and practical aspects 
ie jute trade may now be fittingly concluded by the following statistical 

act of the total value of the traffic :— . 

Statement of Jute Trade. 

~6abst 
a ¢ 

1876-7. 1886-7: 1896-7. 1904-5. 1905-6. 

Rs. Rs, Rs. Rs. 
2 ean 66,466 | 4,86,98,146 | 10. 96, 778 11,96,56,462 | 17,12,56,641 | 2 fo 810 

Nil $ te sar "35,709 tt 188 ee 3.80, "563 
64,64,808 | 1,05,12,224 | 3,51, 377807 4,75,54,310 | 6,07,83,908 |. 7,84,72°260 
6,94,643 9,380,741 | 1,63,03,568 | 5,11,60,958| 6,30,50,100 8,25,87,265 
85,325 25,612 183,988 6,387,699 6,01,678 7:75,215 

3,35,61,242 | 6,02,16,723 | 15,76,45,078 | 21,90,45,188 | 29,57,36,485 | 42,55,49,113 

1876-7. 1886-7 1896-7 1904-5, 1905-6. 1906-7. 

Rs. Rs. Rs. Rs. Rs, Rs. 
179 7,007 926 501 
15 20,170 97,268 1,04,570 1,21,382 1,20,812 

9,221 68,225 2,12;531 4,12,947 | 4,60/254 4)49,704 
"872 2,51,801 | 4,297,790 . 7,65,682 7,49,542 

45,347 3,47,203 7,37,592 11,63, 13,48,244 13,20,559 
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Of Vera Cruz (Dipl. and Cons. Rept., Sept. 1905, No. 3,503, 20), mention: 
is made of two highly successful jute mills that hitherto have ear 

THE JUTE PLANT 

To the figures of exports would have to be added the value pee 
fibre and manufactures consumed locally. It has been already explained 
that about one-third the produce of the mills is used up in India itself. 
It may be a surprise, however, to learn that India actually imports raw 
jute. It comes from Ceylon, and is received by Bengal. Of the manu- — 
factured jute the cloth comes from the United Kingdom, Hongkong, the 
Straits Settlements and Italy. Then again, under the heading of jute 
canvas Bombay imports a fair amount annually from the United Kingdom. __ 

Economic Aspects.—But prosperous though the jute trade is, and 
although it is perhaps the most valuable single crop—other than food 
crops—possessed by the people of Bengal, it cannot be upheld that the 
extreme cheapness of the fibre has been an unmixed blessing. It seems — 
highly likely that its absurdly low price has enabled the manufacturers 
in their competition for weavers to raise the wages of the operatives until 
it has come about that they have rendered it all but impossible for other 
textile industries to exist in the Lower Provinces. And what is more 
surprising still is that in spite of high wages a sufficiency of desirak le 
labour is not attainable. It has been estimated that jute can be produced - 
at Rs. 2 a maund, and that with freight and agency charges it might be 
landed at Calcutta at Rs. 3 a maund, or Rs. 82 a ton (or say £5 10s. — 
a ton overhead, or for the first marks say at £7 10s. per ton f.o.b.).. The 
London quotations of Messrs. Ide & Christie, July 15, 1907, are, spot 
values—Good White to best, £27 to £34; Good, £22 to £24; Medium, 219. 
to £21; Common, £15 to £17; Rejections, £10 to £13; and Cuttings, — 
£6 to £8. In view of this remarkable state of affairs it has been recen 
suggested that an export duty might easily enough be placed on jute 
without doing any harm to the industry, since Bengal enjoys an absolute — 
monopoly and no other fibre can be produced anything like so cheaply. 

The Bengal Chamber of Commerce issued on March 12, 1897, a 
flyleaf on procedure rules for jute arbitrations between mills and se . 
These, it is believed, are still in force and are ordinarily recognised ; pes 
as already intimated, a bill to prevent fraudulent watering seems earnestly — 
desired by all those most interested in the trade. on 

In the Dictionary and other publications will be found details of the — 
classes of goods produced both in India and Europe. In the Consular 
Reports (more especially of the United States) jute-sacking usually ap- 
pears under the name “ Burlaps,” the traffic in which is very considerable. 

for their supply of raw jute on supplies drawn from Calcutta. 
manufacture the bags used for coffee, sugar, grain and meter 
cently attempts have been made to grow the fibre locally, and 
expectations are held of ultimate success in that direction. It is some- 
-what significant that in the Indian trade statistics no mention is made 
of exports to Mexico, though the Ustited States last year received nearly 
2 million ewt. = 

Speaking generally it would seem that the Indian mills-ran for the! 
inferior, and the European for the superior goods for which jute has — 
been found suitable. It is often affirmed that the Indian mills would 
perhaps hold a more secure position against the future were they less 

. exclusively concerned in the gunny and sackcloth trades. It has, more- 
over, been often pointed out that a rise or fall in the price of raw jute 
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THE CORIANDER PLANT 

rely immediately followed by a corresponding movement in the prices 
of the manufactures. This is largely a consequence of the stocks that 

re held and the habit of accepting forward contracts at even lower rates 
han the ruling prices for the time being. 

’ peasy i ' 

_ CORIANDRUM SATIVUM, Linn. ; Fl. Br. Ind., ii., T17; 
thie and Fuller, Field and Garden Crops, pt. iii., 40, pl. Ixxvi.; Duthie, FI. 
pper Gang. Plain, i., 397 ; Cooke, Fl. Pres. Bomb., i., 573; UMBELLIFERz. 

nder, dhanya, dhanid, kothamira, khotbir, kuzbarah, kushniz, kotamalli, 
avija, nau-nau, usst, etc. A cultivated plant found all over India. 
_ History.—As a spice, the umbelliferous fruits of coriander, commonly though 
meously designated seeds, were well known in Europe in the earliest times of 

sich we have any records. The mention of theresemblance of manna to coriander, 
mbined with the discovery of the latter in early Egyptian tombs, shows it to 
ve been familiar to Egyptians and Israelites before the Exodus. It seems that 
ancient times a good deal of the spice came from India to Egypt, and indeed that 
affic continued as late as the peguening 8 thelastcentury. It hasnow, however, 
ntirely ceased, owing principally to the very extensive cultivation of the plant 

n R Hungary, Holland, Morocco, and elsewhere, Semler (Trop. Agrik., 
0, ii, bas points out that all trade in coriander-seed to Continental Europe 

oO Meas Corian des would seem to be sown at various seasons in the dif- 
srent provinces of India, frequently as a mixed crop—the cold season in Bengal 
nd the United Provinces, the rainy season in Bombay and the autumn in Madras. 
Duthie and Fuller state that it is largely grown in Nepal, whence the fruits are 
sxported to the Basti country. In the Panjab it is said to be raised in every 
istrict, being frequently seen in the fields in a semi-wild state. Owing peenaps 
o the irregularity of its culture, statistics of the area under the crop or of the 
annual outturn are not available, and no sufficient data can be obtained on which 

to base calculations. 
_ The leaves are eaten by the Natives as a vegetable, also in curries. The 
uiits (seeds) are universally employed as a condiment ; they are one of the in- 

i redients in curry, in confectionery, and in the flavouring of spirits. Many 
medicinal virtues are also attributed to the plant. From a European point of 
‘view by far its most important use is the extraction of a volatile oil. According 
‘to Gildemeister and Hoffmann (Volatile Oils, 1900, 541-4) this distillation is said 
ea been first mentioned by Porta in the 16th century ; the oil was included 
n ice ordinances of Berlin (1574) and of Frankfurt-a-Main (1587). It is 
referred to as an ingredient in sweetmeats in Camerarius’ edition of Matthiolus’ 
Kreiitterbuch (1611, 265 c.). Gildemeister and Hoffmann, moreover, state that a 
true insight into the composition of the oil was brought about by Semler (1891) 
and by bier (1893). Its sp. gr. is 0°870 to 0°885, and it is soluble in three 
parts of 70 per cent. alcohol at 20° C. (68° F.). But apparently the constituent 
to which the specific odour should be attributed has remained undetermined. 
‘[Oj. Schimmel & Co., Semi-Ann. Rept., 1895, 20-2.] The Indian fruits have the 
lowest yield of oil, 0-15 to 0°2 per cent., and are accordingly never used for distilla- 
tion on a large scale. The best fruits for that purpose are those from Moravia, 
‘Thuringia and Russia, which manifest a yield of 0°8 to 1-0 per cent. It seems 
‘unfortunate that the high prices which have lately been paid for coriander fruits 
should not have benefited India (Schimmel & Co., l.c., April-May, 1904, 36). 
_ TRADE.—The total exports of coriander from India stood in 1903-4 at 62,566 

., Rs. 3,87,796—an increase on the 52,827 ewt., Rs. 3,47,318, of 1899-1900— 
and have since risen to 72,670 cwt., Rs. 7,18,340, in 1906-7. Most of the traffic 
is from al and Madras to Ceylon and the Straits Settlements. It is not 
ossible to obtain any details of the coastwise or inland traffic, but the plant is 

Serine Srovin 
Unitec vin 

x 

ee 

in Nepal and exported thence in considerable quantities to the 
: ces. The price in India is about Rs. 3 per 35 Ib. 

__ (Cf. Birdwood and Foster, H.1.C. First Letter Book, 199, 480; Paulus 
Hgineta (Adams, transl.), iii, 189; Taleef Shereef (Playfair, transl.), 82 ; 

Hamilton, Stat. Acc. Dinaj., 188; Rept. Ind. Hemp Drugs Comm., iv., 57, 215, 
256 oto ; Blochmann, Beit. zur Entwick. Offic. Samen und Fruchte. Diss. Bern., 
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‘CORYPHA 
‘UMBRACULIFERA THE INDIAN HAZEL 
Talipot 4 

D.E.P., CORUNDUM, Ball, Man. Econ. Geol. Ind. (ed. Holland), 1898, pt. 
ii., 572-3. Middlemiss in Rec. Geol. Surv, Ind., 1896, xxix., pt. ii., 39-51; Holla 
Emery. Rev. Min. Prod. in Ree. Geol. Surv. Ind., 1905, xxxii., pt. i., 105. Emery. — 

stone, kurund, samada, etc. i 
It is perhaps unnecessary to do more than refer the reader to the accounts o! 

Indian corundum contained in the publications cited. above, The corun 
gems, viz. rubies, sapphires, garnets, spinels, etc., will be found under the h 
-of Gems (pp. 558-60). ne 

aren Holland (J.c. 105) observes that the use of abrasives in manufacturing com 
, munities seems to be on the increase, and that whereas emery formerly served 

most requirements, purer forms of corundum have now been discovered ii 
quantity and natural corundum has to meet many artificial competitors. Tn 

Substitutes. the United States carborundum is manufactured by electric power to the amount — 
of about 1,700 tons a year; bauxite is used to make artificial corundum at Ni 
agara, and crushed steel is being employed to an increasing extent as a subs 

Indian In India natural corundum is scattered as isolated crystals through the 
Sources, and although for many generations Indian armourers and lapidaries have 

supplied from a few comparatively rich deposits, it is doubtful whether these 
workings will even hold their own against the importation of cheap abrasives, 
much less prove a paying source for an export traffic. The chief supplies 0 
Indian corundum would appear to be in Mysore and Madras, the total production 
from the former State having varied from 2,937 cwt., valued at £698, 188 8, to 

Assam. 574 cwt., valued at £108, in 1902. Corundum occurs in Assam, Hyderaba Re 
Pankey ‘Panjab, etc. The deposits of Burma are of course famous for rubies, and 

re since 1882 large sapphires have been obtained in Kashmir. The total productioi 
‘and trade for all India is quite indefinite, since much of the corundum 
Delhi, Agra, and Jaipur, etc., is casually collected and sold by villagers. 
1898 considerable interest has been roused by the Canadian separation of ¢ 
dum from nepheline-syenite, such as occurs in the Coimbatore district. The pro 

‘thus obtained has apparently been found profitable for export. . i | 
a)’ oa | 

D.E.P., CORYLUS COLURNA, Linn.; Fl. Br. Ind.,v., 625; Lawrence, 
1i.,'575. Valley of Kashmir, 74, 79, 81; Gamble, Man. Ind. Timbs., 684; Ree. 
Hazel. Surv. Ind., i., 39, 187, 210; Collett, Fl. Sim., 476. The Indian a 

Constantinople Hazel, urni, winri, thankoli, jangi, shurl, ban. pdlu, ge 
CUPULIFERA. Oe 

This, the Indian representative of the European hazel (C. Avellana), is a 
moderate-sized tree of the North-West Himalaya between 5,500 and 10,000 feet. 
It flowers in March-April and ripens its fruits in the rains. The nuts are 

Food, smaller than the European hazel but are very largely eaten and traded in all — 
over India, chiefly by the Kabulis. The Afghanistan and Kashmir nuts are 

Timber. superior to those of the British Himalaya. The wood is used for making spinnin ey 
wheels, and invariably for the big spoons with which tea is ladled out; it is 
moderately hard, does not warp, and shows a grain resembling Bird’s-eye Ma pies 

- . 4 

eet” 

D.E.P., CORYPHA UMBRACULIFERA, Linn.; Fl. Br. Ind., vi, 
ii., 575-7. 428; Forster, Pl. Esc., 1786, 49 ; Dodge, Useful Fibre Plants of the World, 
Talipot. 135, pl. ix.; Semler, Trop. Agrik., 1897, i., 724; Talbot, List Trees, ett. 

1902, 343; Gamble, Man. Ind. Timbs., 732-3; Prain, Beng. Plants, ly 
1090-1; Rec. Bot. Surv. Ind., iii., 293; Patmes. The true Talipot 
Palm or tala, talt, bajar-battuler (or batté), tara, codda-pani, talip-panat, — 
shritalam, biné, pebin, pélin, etc. A tall fan-leaved palm of Ceylon and 
the Malabar coast, cultivated in Bengal and Burma. = 

Flowering. Common in the moist regions of the Madras Presidency and not, uncommon 
in Bengal, where Roxburgh regarded it as “native.” It is often planted in 
gardens near the sea-coast and flowers once, usually when about forty years old, ; 
after which it ripens its seed and dies. Many of its uses and vernacular names 
are identical with those of Borassus Aabellifer, the Palymyra or Talipot of 

Fans, Bengal (see p. 170), a circumstance which has given rise to much confusion, 
Baskets, The leaves are very large, often ten feet in diameter; are made into 
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SAFFRON IN KASHMIR 

Camere pe Bebe A worked up as baskets, anid strips 

btw lised as writing materiale (i iesner, Die Rohst. des Pflanzenr., ii., 
3 Hoernle, Epigraphical Note leaf, Paper and Birch-bark, in Journ. 

, Ixix. . pt. i, no. 2.) The whole ‘subject \of the polished strips of 
ve is worthy of careful investigation, since (like those of Boras#us) they 

g into use in Europe in the construction of ornamental braids, T 
>the stem fibre, it seems probable that after removal of the pith (to be 

3 @ kind of sage), the the long fibro-vascular cords might be employed in the 
as kittul fibre (see Caryota urens, p. 286). The fruits (seeds) are 

“hard as ivory and are extensively employed in the manufacture of 
8, or are coloured and sold as coral, or even e into small bowls, etc. In 

ro pe thoy are employed in the manufacture of buttons. They are known in 
» bajurbet or bayurbatum nuts, and a fairly considerable 

ort in these goes from Bombay. The trade is chiefly carried on by Arabs. 

at 

= 

ie SRATAZVA RELIGIOSA, Forst.; Fl. Br. Ind., i, 172; 
mble », Man. Ind. Timbs., 32; Duthie, Fl. Upper Gang. Plain, i. "52; Cooke. i 

s. Bomb., i., 42 ; Brandis, Ind. Trees, 32; CaPPARIDE. The braréa, 
 bartin, barmdl, barana, waruna, bildsi; bila, tikto-shak, kimla, 

rai 70 " bituss, nirvdla, uskia, nirujant, hadet, etc. A modetate- sized 
tree occasionally becoming common throughout India, Burma 

4d Coylon. In some localities undoubtedly wild (Malabar, Kanara, etc.), 
others introduced and cultivated by roadsides. 
__ By y the earliest writers on Materia Medica (both Native and European) this 

s confused with gle Marmetos, the bel fruit (see p. 26), Pia both 
are often given the same vernacular names. There woul ‘seem to be two 

rioties c. Nurvata,Ham., and ©. Roxburghii, Br., of which the former yields 
f and the latter a bark em edey in Meprcrne. It would seem probable 

t the rubefacient leaves attributed to this plant may in reality be those of 
a the true bel. Like that of the bel the fruit is mixed with mortar to form 
strong Cement, whilst the rind is used as a MorDANT indyeing. The fruit is 
30 Ipirtistimes eaten. The Woop is employed in the construction of drums, 
odels, writing-boards, combs, etc., but it is not durable and is very liable to 
attacks of boring-beetles. 

Pi Ke 

CROCUS SATIVUS, Linn.; Fl. Br. Ind., Vie, 276; Maw, 

aft on; safran, jdfran, ‘zafran, kesar, kecara, kurkum, ‘kuniktima; 
ka rajanmad, saurab, kungumanu, kong, etc. The Crocus would appear 
t » be a native of South Europe, but has long been cultivated at Pampur 

ashmir, and, according to Honigberger, was formerly a State monopoly. 
The antiquity and value of the Kashmir trade may be inferred from the 

nstance that kunkuma is mentioned in the Sanskrit Medical Glossary— 
hdvaprakdsa—and is referred to by the Emperor Baber (Memoirs, 1519, 313), 

r Abul Fazl (Ain-i-Akbari, 1590 (many passages) ), and by Jahangir (Memoirs 
rice, transl.), 125). An interesting account of the modern Kashmir trade is 
x by Lawrence (Valley of Kashmir, 1895, 342-4), who relates a curious 

egend with regard to its introduction which would seem to involve a 
44 antiquity. The following passages from his account may be here 

ven: “ For seed purposes a particular aspect and sloping ground are required, 
: - it takes three years before the bulbs can be planted out in the 
pall et where the saffron is to be grown. These plots must remain 

allow for eight years, and no manure can be given to them and no assistance 
given in the way of water. When once the bulb has been placed in the square 

live on for fourteen years without any help from the cultivator, new bulbs 
sing uced and the old bulb rotting away. The time for planting out the 

s is in July and August, and all the euitivator has to do is to break up the 
urface gently a few times and to ensure the proper drainage of the plot by 
diggin ng a neat trench on all four sides. The flowers about the middle of 
Bete; and the purple blooms and the delicious, though somewhat overpowering, 
nt of the saffron turn the dry, uninviting plateau above Pampur into a rare 
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and wonderful garden.” ‘‘ When the flowers are collected the real work of « 
tracting saffron commences. The flowers are dried in the sun, and the t 
long stigmata are picked out by the hand. The stigma has a red orange tip 
this tip forms the shahi zafran, the first-quality safiron. The long white base 0 
the stigma also makes safiron, but it is of inferior quality to the tips. The saf 
thus collected in a dry condition is known to the trade as mongla, and fot ¢ 
one rupee per tola. When the mongla saffron has been extracted the sun -drie 
flowers are beaten lightly with sticks and winnowed. Then the whole mass i 
thrown into water, when the petals swim and the essential parts of the f 
sink. The parts which have sunk (niwal) are collected, and the parts whieh al 
risen to the top are dried and again beaten with sticks and then plunged ii 
water. The process is repeated three times, and each time the niwal b ‘ 
poorer. One form of adulteration is to mix niwal of the third stage itil ju 
of the first process. The saffron obtained in this way is lighter in colour and « 
fainter scent than the mongla, and is known to the trade as lacha and soll’ 
twelve annas per tola. The saffron when made is sent to Amritsar and oth 
trade centres by registered post.’ It has often been suggested that the eu 
tion might be extended to other parts of India. [Cf. Journ. Agri-Hort. ee 
1899, 1054-60 ; Planter, April 21, 1900; ete.] 4 

The principal use of saffron is as a DyE and as a colouring material for hees 
puddings, etc. It is too expensive to be extensively employed in India, bu 
in request at princely marriages, and for the caste markings of the wealthy. 
supposed medicinal properties are discredited, its position being an clement 
‘*‘ black magic.” [C/. Hertodt, Crocologia, 1670, 274-8.] As an auspi 
colour its use survives in the “ Saffron Cakes ” of many parts of Europe. — 
full particulars of the economic and domestic uses consult the Pharmacographia 
of Fluckiger and Hanbury and the Pharmacographia Indica (iii., 453-61). _ In dis 
cheap substitutes are Carthamus and Nyctanthes,. S 

Trade.—The foreign imports of saffron into India amounted in ae It 00. 
29,974 lb., valued at Rs. 5,43,038 ; in 1903-4 to 38,141 1b. at Rs. 6,05,208 ; and 
1906-7 to. 43,727 lb. at Rs. 6,27, 333. Almost the whole traffic is from ‘ram 
Bombay. A small quantity is re-exported to Hongkong and Arabian p 
The total amount in 1906-7 was 6,234 lb., valued at Rs. 61,702. No partic 
of the Trans-frontier supply are given in ‘the official publication of the trac 
British India by land routes. 

6) ee 

CROTALARIA JUNCEA, Linn.; Rheede, Hort. Mal., 16 BY, 
ix., 47, t. 26; Burmann, Thes. Zeyl., 1737, 82; Rumphius, Herb. 
1750, v., 279, t. 96, f. 1; C. bengalensis and juncea, Lamk. Eneyel., 178 
ii., 196; C. juncea, Linn., in Roxb., Corom. Pl., 1798, ii., t. 193; Bot. Mag. 
1799, t. 490; Roxb. , Trans. Soc. Arts, 1804, xxii., 369 et seq.; 1806, xxiv, 1 9 
et seq. ; Carey, As. ‘Res., 1808, x., 11-4; Fl. Br. Ind., ii., 79: Liecusainos, 

History, —The later Sanskrit authors allude to the sana fibre in such t 
as to leave no doubt that a fibre of that name has very possibly been knoy 
in India from the most ancient times. Jones (Select. Ind. Pl. in As, 
1795, iv., 296-7) says that the ‘threads, called pavitraca, from. their 
posed purity, have been made of sana from time immemorial ; they are 1 
tioned in the laws of Manu.” But the confusion that to-day is associated ° 
the English word “ hemp,” it is feared similarly prevailed for many ages w: 
the name sana. The account already given of the true hemp (Cannabis va, 
pp. 249-56) should, therefore, be consulted, asalso that on jute (Corchorus capsularis 
pp: 409-11), and the observations recorded contrasted with the present descrip’ 
of the san or sunn fibre. A very extensive series of vernacular names might be 
given as denoting this plant, such as san, sana, sani, sanbu, shanal, shanam 
sanvu, sonalla, tag, ausa, suild, gunab, jenappa or janapa (shanapam), cha 
wucku and hana or sana. It was customary in India, in ancient tig 
fact is so to-day, to distinguish the various forms of san or pat by. qua ify 
appellations. Thus, for example, the present plant (to distinguish it 
true hemp) is called phul-sunn, bhdgd-sunn, bdddl-sunn, arjha-san, san-tdg, 
chunpdat, the last name separating it from jute. The names ambddi or 
usually denote Hibiscus cannabinus, but pdtsan, mestapdt are intended to 
separate that fibrous plant and its fibre from Crotalaria and Corehorus. . 
or san-hemp is the commercial name of the present fibre, but it is also known as 
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EARLY DESCRIPTIONS 

1 Hemp, False Hemp, Brown Hemp, Bombay or Salsette Hemp, Travancore 
 Jabbalpur Hemp, etc. The names Deccan Hemp or Ambari Hemp are 

' tim: : Saas incorrectly, given to this fibre; they usually denote Mibiseus 

The agh h found throughout the plains of India and Ceylon under cultivation 
ras a source of fibre or as a special crop to renovate the soil or to be used 

# food for milch-cows), it has not very authoritatively been recorded as met 
» a wild condition. €. temuifotia, Roxb., however, by. modern botanists, 

as n reduced to €. juneea, Linn. His lant, Roxburgh says, was indigenous 
opmandel. It has since been identified as the special form of ©. juneea 

n in Jabbalpur (and thus apparently affords a recognisable trade quality 
fibre), but it nowhere has, as yet, been recorded as wild or even as cultivated 
ywhere between these widely remote localities. It is thus more than probable 
i either the determination of ¢. tenuifolia as the special Jabbalpur hem 

incorrect, or that Roxburgh was in error in regarding it as wild in Coromandel. 
pe the Jabbalpur mg plant, it would seem, from the economic standpoint, 

esirable that it should be kept distinct from ordinary €. juneea, Kurz says of 
#neea that in Burma it grows “like wild, along the banks of the larger rivers.’ 

his are numerous purely indigenous species of Cretalaria met with all over 
» and Burma, many of which are weeds of cultivation, tolerated because of 

ue as green manure. In this connection it may, however, be added that 
ecent experiments conducted at the Royal Botanic Gardens, Calcutta, support 

jief that all the trade qualities represent seasons of growth or methods of 
ation of fibre, and not botanical forms. Thus botanical and historic evidence 

acur in the acceptance of this plant as indigenous to India, even although it 
s not strictly speaking been found truly wild. 
But it is very remarkable that hardly any of the early European travellers 
rnocaniste in India describe this fibre. Rheede gives an admirable picture 

plant but says nothing of its fibre. Rumphius challenges the accuracy of 
Ptavernent that a fibre is prepared from the bark, and supposes that the 

persone who say so had confused this with his Ganja Sativa—the “ Capsular 
chorus,” as Sir William Jones calls that plant. On the other hand, the 
-t-Akbari (1590, Gladwin, transl.) distinguishes two fibre plants—one with 

s like the cotton and the other with yellow flowers. The former was doubt- 
le | Hibiscus, and the latter can hardly have been anything else but Crotalaria. 
nthe Taleef Shereef (Playfair, transl., 1833, 98) we learn that the bark of 
ana is used as hemp. Ironside (Phil. Trans., 1774 (ed. 1809), xiii., 506) gives 

aft description of the cultivation and then adds, “From the bark are made all 
kinds of rope, packing cloths, nets, ete., and from these when old most of the 
1 Pp per in this country is 5 repared.” Trew mentions that it was introduced into 

» Physic Gardens of. in 1744. Hove (Tours in Gujarat, etc., 1787, 93) 
sey that he saw, near Surat, Crotalaria growing to a height of ten feet. Roxburgh 

at 

<tr 

Y 
ae 

Fone 

andel and Bengal san-hemp. Wissett (Treatise on Hemp, 1808) collected to- 
her the available information from all parts of the world reg the better- 

20wn forms of hemp. Naturally san takes a prominent position in his work. 
mace nothing new of importance has been discovered and next to no progress 

made in the utilisation of this fibre, during the century that has come and gone 
= ce Wissett extolled its merits. But it is significant that in his great 
wo ne only an incidental allusion is made to the jute plant. Jute was at that 

» viewed as a fibre of little or no importance. Buchanan-Hamilton gives 
int ing particulars of san-hemp cultivation in Dinajpur (Stat. Acc. Dinaj., 
200 1), and by Symes (Acc. Emb. to Ava, ii,, 233) mention is made of 
Ham ilton’s having observed it to be “ growing spontaneously.” Macpherson 
(E hag Europ. Comm., 1812, 241, 391) gives the history of the efforts made by 
peau India Company to have san-hemp introduced into England as a sub- 

for Russian hemp. The Company procured their supplies from Salsette, 
= Bombay, and sold these for less than they cost and even gave consignments 

y for nothing, until they had expended £45,000 in the effort to introduce the 
@ into European commerce. Yates (Text. Antig., 1843, 318 et seq.), while 

discussing the S h broom or Spartum (Spartiwm junceum) of the ancients, 
‘eon sts it with the san-hemp of India. Linnwus explains (Mant. Pl., 1771, 

9) that he gave the name juneea (or rushy Crotalaria) to this plant because of 
its Fesemblance to the Spartium junceum, Clusius was of opinion that there 
Were two spartons known to the ancients—the one the modern Spanish broom, 
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and the other the modern esparto grass (Stipa tenacissima), the juncus of 
dry soils alluded to by Pliny. Etymologically the word sparton denotes some- 
thing twisted, and since both the Spanish broom and the esparto have from very 
ancient times been twisted into string and rope, both might easily enough have __ 
been called sparton. It is curious that the sparton of the Greeks should have 
denoted (in one of its meanings) a plant so closely akin to the sana of classic India, — 
[C/. Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.),1907,84-5.) 

CULTIVATION.—Seasons.—It is not possible to obtain returns of the 
area under this crop, nor of the extent of the traffic in the fibre, since it is 
placed under the heading “‘ other fibres ” or under “ hemp.” It is usually 
grown by itself in small plots or in long strips through fields, but is never — 
apparently produced as a mixed crop proper. Throughout India | | 
whole it is a kharif crop—that is to say, it is sown about the commencement — 
of the rains and cut at the end of September or beginning of October. It 
is thus off the ground in time to allow of its being followed by a rabi crop 
in the same year. But in some parts of India it would seem there is another — 
crop of san. Thus in the Thana and Kolaba districts of Bombay it is _ 
sown in November on moist fields near the sea-coast, following early rice. 
The stalks are pulled up by the roots in March. Hove speaks of the 
crotalaria of Surat as sown in November. In Khandesh it is sown in — 
June and reaped in October; in Kolhapur the seasons are August and ~ 
December; in Poona, July and October. ale 

In the Central Provinces and the United Provinces it is a kharif crop, — 
being sown with the advent of the rains, and in Bengal a little earlier, 
namely from April 15. Roxburgh speaks of it as sown in May and June 
and as flowering in August. He tells us that Coromandel and Bengal 
seed were sown in the Botanic Gardens, Calcutta, at the same time in J iz 
but that the former did not commence to flower till October, the latter — 
having been in ripe fruit in September. He accordingly called the Coro- — 
mandel “ Winter Sunn.” In the Ain-i-Akbari, sanna is mentioned as — 
bearing its yellow flowers in spring. Royle (Fibrous Pl., 274), speaking — 
of Commercolly, says there are two kinds—one sown in June and cut ii nts 
August, the other sown in April ; but this latter kind, he adds, is in Dacca ~ 
sown in October. In Madras the sowings would appear to be even still — 
earlier, namely February 15. ie 

i the 

‘ 

Thus while the mean period of sowing is about the beginning of 
rains (or in June), san-hemp may be sown in almost any month, 
occupies the ground from four to five months. This is an importan 
feature, and doubtless accounts for the varying colour and quality of t 
fibre in market. It seems, in fact, of vital importance to bear this in mind, 
in view of future efforts at extended production. It is difficult to believe - 
that, as with rice, so with san, a wide range of sowings could be possible — 
unless the plants are accepted as representing different races and hence v i 
possibly different qualities of fibre produced after centuries of adaptation — 
to various environments. In fact it would seem fairly certain that t ese 

climatic conditions, though they cannot be identified by the botanist as — 
separable varieties or even races, are nevertheless industrially quite 
distinct. ‘To grow a rabi crop during the kharif season or vice versd may 
be to destroy entirely its distinctive merit. This subject has not as y 
received the degree of attention that it deserves. We have been content 
to read of special qualities of fibre without any attempt having been made 
to ascertain whether these are due to superiority in stock, to climate, to. 

_ seasons of cultivation or to method of preparing the fibre. It would 
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VALUE AS GREEN MANURE 

r eine Caleutta experiments that all the forms hitherto grown 
d procured from such remote localities as Vizagapatam, Jabbalpur, 
etc., have resulted in plants of varying stature, size of flower, 

but in no structural departures that could justify even varietal 
| a being assigned to them. 

_ Soil.—When grown as a fibre crop it = ae a light and not necessaril 
yy tich soil. It cannot be grown on clay nor on inundated lands. it 

és on moderately deep and fairly retentive soils, such as those used 
i vent ted crops. But when raised with a view to soil-improvement it 

e grown on almost’ any soil. The practical experiments that have 
ormed would seem to show that when cultivated on too rich 
merit of the fibre deteriorates. Wissett, for example, remarks 

ni it will not grow at all on clay soils, that on rich soils the fibre becomes 
é eran on high and dry soils it is best of all. On the other hand 

gh, speaking of C. tenwifolia and of the North Circars, affirms 
strong clay soils suit it best. 

| Green-manuring.—The cultivators of India have all along recognised 
tis plant as a useful aid in soil-improvement. It may for that purpose 

é especially when employed exclusively as a green manure) be grown 
on all sorts of garden soils and rice-fields, especially if infested with 

S (see Vitis, p. 1116). For this purpose it is usually uprooted when 
two to two and a ‘ial months old and then ploughed in, especially when 
bllowed by potatoes. The cultivators regard renovation in this manner 

as preferable to a manure of one to two maunds of oilcake per acre. It 
therefore surprising that the practice is not more general. Early 
dughing is of course involved and more labour than is customary has 

o be given. Mukerji (Notes on a Tour in the Jute Districts) says :— 
_ “The cultivators were asked why they did not grow san-hemp more largely 
a : ps rabi crop and a preparatory crop for the jute when they themselves asserted 

| by doing so they got two maunds of jute more per bigha. They replied 
p they, must grow falas and other food-crops, and that one special objection 
cheagrer 4 was the retting of it produced a most filthy stink which was 

ble to them, and as there is water only in tanks and khals at the dry 
om when san is retted in this district, fish die off if retting of san is done 

m the tanks and other places where there is fish. Owing to these objections, 
y cannot eran aitelie reeling extensively, but the cultivation of this useful crop 

Bb ovident alai and mustard are the standard rabi crops here, 
good deal of san is’ grown chiefly wis the object of benefiting the suc- 

in ute cro : 

. y a eek oaaing “4 inp (called ghati) should be chosen for feeding cattle 
Baise ploughing manure does not appear clear. The taller 
wert though tter suited for extraction of fibre, also seems to be more valuable 

Bipot Leta yapeesscepuse are is guortaget tueisgl Suey 
fo on. fibre.alao has a, beneficial effect on the soil.” aa ihe zi 

. ipemaelieaae -hemp is most in favour as a catch crop. The seed is 
$0’ n thickly, hence the value of the crop as a weed-exterminator. In some 
Teports as much as 80 to 120 lb. of seed to the acre are spoken of, in others 
. von and in still others half that amount. The plants should be from 
3 to 4 inches apart’ each way.- Mollison (Textbook Ind: Agri., iii., 226) 

bserves that a luxuriant crop cannot be grown without careful tillage. 
nick growth is necessary Whether raised for fibre or as a green manure. 
oA smooth friable bed is, therefore, required, and this can only be obtained 
t y ploughing and repeated harrowings. The seed is generally drilled 
. “am ; in the Deccan with a four-coultered drill, first lengthwise then 
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across the field. The drill coulters are 12 to 14 inches apart, and t . 
double drilling secures even distribution of the necessary heavy seed rate 
(about 70 Ib. per acre). If the seed germinates properly, no fw 
culture is required until the crop is ploughed in as green manure or ep ed 
for fibre.” nea 

Diseases and Pests.—Very little is known regarding the: enemies of 
this plant. Maxwell-Lefroy (Agri. Journ. Ind., i., pt. iii., 187-91; al 
Memoirs, Dept. Agri. Ind., 1907, i., 158, etc.) gives particulars of © 
moths, the caterpillars of which often do much harm to the TOP. 

Harvest.—It is customary to read that the crop is harvested after the 
flowers have appeared, but in certain localities the plants are left on, he 
field until the fruits have begun to form, and in some instances even U 
they are ripe. “ The finest, strongest and best fibre may possibly bes 
from plants which are not dead ripe, but very good fibre as well as s 
are got from a ripe crop” (Mollison). In most cases the planta 
pulled up by the roots, in others the stems are cut with a sickle closed 
the ground. They are left on the field for a few days to allow of withering, 
and are then stripped of their leaves; these are regarded as a necessary 
return to the soil, The stems are tied into neat bundles that may 
easily handled, each containing not more than 100 stalks. The bun 
are then preserved for two or three weeks until they are thoroughly dried, 
and the remaining leaves and seeds are thereafter thrashed out. ae 
with jute so with san fibre, much difference of opinion prevails regardi 
the nature and extent of withering necessary before subjection to rettir 
Mukerji (Handbook Ind. Agri., 307) says that in the damp. chau 
Bengal stacking before retting injures the fibre. Stacking is theref ore 
very little practised in that province. 

Separation of Fibre.—The dried bundles are tad into larger. bundles 
then placed in pools of water and weighted with stones or logs of ¥ 
until they are completely submerged, much after the fashion’ detaile 
regarding jute, only that since the steeping takes place usually in th 
hot months, a period of five days is ordinarily sufficient, but in cold. weat 
eight or nine days may be required. In some instances retting im di 
mud on the margins of tanks or lakes seems to be the system follow 
in others complete submergence in water is deemed essential. By s 
writers stagnant water is condemned as destroying the colour and Insta, 
the fibre, running water being advocated as preferable. But this s 
a mistake, as longer retting would certainly be required in running watened 
It is also sometimes customary to set the lower and thicker ends of the 
stems into water for twenty-four hours, so as to secure for these a long x er cg 
retting than is necessary for the upper portions. In deep water longer retting 
is required than in shallow. In Salsette there is said to be very little 
and this circumstance is claimed as the reason of the superiority of the — 
fibre there produced. In many localities the complaint is made that — 
sufficient water does not exist at the harvest season to allow of an extended 
production. This difficulty, it would seem, might be easily and conveniently 
disposed of by drying the stems and stacking them till a more conv 
season. Districts with a limited supply of water are those where sea 
would be easy. Thestacking of hemp is moreover believed, if anya 
improve the fibre, and should be tested with san-hemp. 

The process of stripping and washing the fibre is very similar ‘aha d 
pursued with jute, but more difficult and laborious. The strips of fibre 
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YIELD AND PRICE 

dly beaten on a stone with a stick, then lashed on the surface 
6 water. This beating and lashing may have to be repeated two or 

three times before a thoroughly clean fibre is produced. The hank of 
r ean wrung out, to remove the water, twisted and folded into a 

arti fashion, and hung out to dry and bleach. It is then plaited 
ireefold into a tail, and in that form is usually seen in the market, put it 

8 often been urged that it would be advantageous to discontinue the 
Di of plaiting the fibre. It will thus be noted that regarding each and 

‘ es in the separation and ne there is as great a divergence 
inion as with most other aspects of the industry. 

for textile purposes, however, or even for the string employed 
| the construction of fishing-nets, it is opened out and combed or crudely 
uitched. In most of the reports furnished in Hurope regarding this 
re its shortcomings are attributed to incomplete or excessive retting 
ic imperfect cleaning, breaking and scutching, never to inherent defects 

the fibre itself. The loss between washed and scutched fibre is about 
-third the weight. Hence the difference in price offered does not, 

sa rule, tempt the growers to go in for much cleaning. 
Yield and Price.—It is generally said that the finest qualities fetch 

in India about one rupee for five pounds. As met with in the bazdrs 
san fibre occurs in tangled masses of a dull greyish or greenish-white 
colour. An official of the Calcutta Custom House, to whom an application 

s made for information regarding the trade in Indian hemp, furnished in 
I! 301 many useful particulars. The best country hemp comes from Bombay 
and is called Rajpore or Dugaguddi; it is about four feet long and fetches 
Rs. 16 to 18 per cwt. The next best is the Jabbalpur, the value of which is 
u to 13 per ewt. The third grade is Phillibit and the last the Bengal. 

The ‘exports are chiefly in the most inferior stuff. In Messrs. Ide & 
Christie’s Monthly Circular quotations are made of Allahabad, Jabbalpur 
and Bengal hemps, and these would seem to average from 14 to 18 shillings. 
But a particular shade of colour is desired, and parcels with that colour | 
fetch higher prices, irrespective of strength, the object being to allow 
of admixture with Russian hemp. Mollison records the yield’ of an 

experimental cultivation in Poona. The dried stalks scaled 6,280 lb. 
| the cleaned fibre 520 Ib. per acre. Mukerji gives the yield as 

00 to 1,200 lb., or an average of 640 Ib. (8 maunds) per acre, worth 
5.50. A sample examined at the Imperial Institute in 1896 was valued 

at £15 to £16 a ton in London. 
_ Properties and Uses of San Fibre. —For results Sbilaibed by the early 
e xperimenters consult the Dictionary. Although the Indian factories use a 
fair amount of san in the production of the rope and string generally spoken 
f as country-hemp, little or no progress has been made to place the pro- 

d luction on a sound basis. Madras and Bombay might each have an 
ndustry, which if it did not rival the Bengal jute trade might meet some 
the markets for that fibre and supply a want for an article of a slightly 

higher quality. It is indeed surprising that this fibre has not by now 
become an established and valued feature of the commerce and industry 
t India. Some few years ago, as co-author of a small book on the Indian 

s and Fibrous Substances (Cross, Bevan, King and Watt, 1887, 28-30), 
ee. Terote, “Tt is impossible to urge too strongly the claims of this much- 
neglected fibre—a fibre which seems to have suffered severely through the 
immense success of jute obscuring for a time the properties of all other 
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bast fibres.” ‘‘ During ‘the Colonial and Indian. Exhibition numerous 
inquiries were made as to why it was that so little of the better qualities — 
of san-hemp were procurable. Mr. Collyer and several other brokers and 
merchants stated that their only difficulty in pushing thetradein san- 
hemp was their inability to procure a uniform and a large enough supply.” 
Dunstan (Imp. Inst. Tech. Repts., 1903, 70) similarly observes, “The 
literature on this fibre is extensive, betokening much interest in its 
qualities, but up to the present the material has been exported only t 
a small extent.” Two sets of samples were sent to him for examination, — 
viz. from Burma and Calcutta. The results of the chemical analyses of — 
these are given, and it may be said that the ash in the Calcutta sample was — 
considerably higher than in that from Burma, but all the features brought” 
out wereregardedas indicative of high quality.. Microscopically the ultimate __ 
fibres were found to be rather long—5 to 8 mm.—and seen to end abruptly — 
instead of tapering, while the walls were rough and irregular in outline. _ 

As to the utilisations of the fibre, these may be briefly stated as identical 
with those of true hemp—namely the production of cordage and canvas, — 
the waste or tow going to the paper mills. But in India by far the most 
important use is the employment of san-hemp for the cordage of fishing- 
nets. In this connection it may be mentioned that Mr. V. P. Ribeiro, 
Sub-divisional. Forest Officer, Bassein, West Thana, contributed to the 
Reporter on Economic Products a most interesting account of the deep- 
sea nets used by the Koli fishermen (since published in the Agri. Ledg., — 
1905, No. 7). These are huge traps 160 feet long and 70 feet in diameter. — 
They are constructed entirely of san-hemp, and may cost as much as 
Rs. 250 each. The mesh decreases from 63 to } inches progressively, from 
the mouth to the apex of the net. The fibre is carefully tanned. The 
repairing and tanning of the net cost about Rs. 8a month... The inference 
from this is that the fibre is only durable under sea-water when fully — 
tanned. The woodwork of these deep-sea nets, it may be added, is pre- 
ferably that of Adina cordifolia. Throughout India fishing-nets are 
largely made of san-hemp, though not exclusively so. Those of Karachi 
are chiefly madar or akanda fibre (Calotropis gigantea, p. 207) and those — 
of Assam and Eastern Bengal rhea fibre (Beehmeria nivea, pp. 146, 157). 

TRADE IN SAN HEMP.—As already observed, nothing of any value — 
can be said authoritatively regarding the extent of production or utilisation — 
of this fibre, since it is not separately recorded in the Trade and Agricul- 
tural Statistics. It is grown in every province, and nearly universally used 
by the people of India. It seems probable, however, that of the exports : 
to foreign countries shown as ‘Raw Hemp” of Indian produce, a large — 
proportion is san. The only other fibre of importance (and that one of 
comparatively recent origin) is indicated by the exports of Indian Agave — 
fibre (Sisal hemp). Of the imports of raw hemp the major portion is 
doubtless Manila (Musa textilis), and lastly of the imports of hemp — 
manufactures the major portion is doubtless canvas and rope of Russian — 
hemp. ‘The traffic under these headings may be here exhibited:— | 

ne 

Exports. 1876-7. | 1886-7. | 1896-7. | 1905-6. | 1906-7. 

Rs. Rs. Rs, Rs. . Rs. __ } 

Raw others. .| 7,568,856 | 16,41,384 | 23,11,179 | 54,19,756 68,738,305 
Manufactured 2.035 262 15 | nil. 240 

Torars 7,60,891 | 16,41,646 | 23,11,194 | 54,19,756 68, 73,635 
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THE PURGING CROTON 

_ Imrorrs. 1876-7. | 1886-7. | 1896-7. | 1905-6. | 1906-7. 

. “a --°| 1,838,990 |. 1,71,795.| . 2,938,157 | 6,52,777.| 694,623 
M Ty wt 3,108 42,623 69,930 45,066 32,330 

-- Torars . .. | 1,37,098 | 2,14,418./. 3,63,087 | 6,97,843 | 7,26,958 

_ It will thus be observed that while both the exports and the imports 
have increased very considerably within the past twenty-seven years, a 

rutiny of the details reveals the fact that the most important improve- 
me nt has taken place within the last six or seven years and is due mainly 
to the expanding supply of Indian Aloe Fibre (see Agave, 44-5). 

blee ! 

Ind., iii., 281-6 ; Gamble, Man. Ind. Timbs., 1902, 614; Eurnorpraces. 
The Purging Croton, jaya-pdla, jaypdl, kanakaphdla, jamdl-gota, nepdl, 
nervdlam, kanako, bori, dand, etc. A small tree met with under cultivation 
throughout the greater part of India; said to be naturalised in Eastern o « Neyo 

Bengal, Assam, and elsewhere. 
| Gamble states definitely that it is not indigenous. It was apparently first 
described by Acosta in 1578,;and subsequently by Rheede in 1679, then by 
Rumphius in 1743. The purging croton grows on the poorest soils, such as waste 
ands, from the sea-level up to about 3,000 feet. Under cultivation no special care 

is necessary, and it will fruit in the second year. It has been spoken of as a 
ade-tree for coffee. A little of the powdered oilcake forked into the soil has been 
mmended as a protection for tea and other plants from grub and white ants. 

The nuts yield a end amount of medicinal Or which may be administered 
as a violent tive, or applied externally as a powerful vesicant. An inquiry 
made by Prof. W. R. Dunstan and Miss L. E. Boole into the nature of the vesicating 

- constituent resulted in their obtaining ‘‘ a small quantity of a yellow oil which, 
after a time, became a transparent resinous mass, intensely active and burning 
without ash. It was found that crotonoleic acid owed its vesicant properties to 
small proportion of this resin, to which the name of ‘croton resin’ has been 

provisionally given” (Imp. Inst. Journ., 1896, ii., 264). It is said that croton 
is used by fraudulent manufacturers as an adulterant of tincture of iodine. 

(Cf. Brit. and Col. Drugg., 1901, xl., 176.] The seeds have similar properties to 
16 oil and are fairly largely used by the Natives of India. Kino-like exudation 

has been discussed by yma (Rept. Labor. Ind. Mus., 1905-6, 34). Messrs. 
Hearson, Squire & Francis say that if the London price be taken as 25s. to 35s. 

‘ewt., the freightage, insurance and brokers’ commission would have to be 
oe by the shipper. It is better to express the oil before transit since much 

_ is lost on the voyage. For kino see Pterocarpus Marsupium (p. 908). 
BD idsy 

258-62 ; Cogniaux, DC., Monog. Phaner., iii., 479-507 ; Cooke, Fl. Pres. 
Bomb., i., 534-6 ; Duthie, Fl. Upper. Gang. Plain,i., 371-4; Prain, Beng. 
Plants, i., 522-3; Cucursrracr#. A genus of climbing herbaceous plants 
which embraces twenty-eight species, of which more than half are 

scognised as African and only three or four Indian. It is noteworthy, 
however, that of the Indian forms, two are the Melon and Cucumber 
(economically very far the most important of all) and the third is C. 
_trigonus, Roxb.—a truly wild plant, never cultivated nor its fruits eaten. 

\ ©. Melo, Linn.; Duthie and Fuller, Field and Garden Crops, pt. ii., 
51, pl.1; Sweet Melon, kharbija, karbuz, kharmuj, tarbuj, dungra, chibida, 

_ gidhro, zaghin, sarda, vellari-verai, mulam-pandu, remé, ete. 
_ Most of the early travellers speak of the best melons of India being grown 
from ve tay seed. ‘The Emperor Baber makes, in fact, no mention of Indian 
Melons, but extols those of Samarkand. So also in Akbar’s time none of the 
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of Spain, and have to be eaten with sugar. Tavernier speaks of the Iné¢ 

THE MELON i, “2 

five sorts spoken of in the Ain-i-Akbari (Blochmann, transl., 65) were i ; 
all are stated to have come from Badakshan or Kabul. Linschoten (Voy. H. Ind. 
(ed. Hakl. Soc.), ii., 35) observes that the Indian melons are not so good as those 

melons as grown from Persian seed. Firminger (Man. Gard. Ind. (ed. Camere 
1904, 225-9) mentions several kinds of melons as specially excellent. 
best or first class is the sarda, a native of Kabul, which does not succeed i 
India; the second is also a Kabul melon successfully grown in India, Aitchison 
(Prod. W. Afghan. and N.E. Persia, 48-9; Kew Bull., 1894, 75) is of opinic 
that the sarda failed because it was not understood. The early supply 
sists of ordinary good melons, but the later, when ripened with frost, is 
sarda proper. It is covered over and left to mature slowly. Some sarda meloi 
sent to Kew in 1894 arrived in excellent condition, and from the seed thus 
obtained good fruits were grown at the Royal Gardens at Frogmore and ¢ 
where. It is believed that sarda melons might be exported to Europe, where — 
they would fetch good prices as winter fruits. The third and oechidal ' 
finest of the Indian melons is the safedah or white melon of Lucknow, which 
is grown in sandy loam along the banks or in the dry beds of the Gumti. It is” 
the size of a very large orange, flattened at both ends and white inside and out. 
It would appear, however, that so far back as 1866 the Lucknow melon had been 
allowed seriously to deteriorate, so that perhaps its present condition ‘ 
be considerably improved. In The Indian Agriculturist (June 12, 1866) 
E. Bonavia gave an interesting account of this deterioration, and urged the | 
efforts should be made to improve the stock of the “chitla” or “speckled” 
melon of Lucknow. a 

The Melon from an agricultural point of view is the most important species 
of the genus Cucwmis, and is extensively cultivated for its fruits on the sandy 
banks of Indian rivers. So soon as the water has fallen from the white sandy 
banks of the Ganges and Jumna, for example, pits are dug and filled with manure — 
within which the melon-seed is deposited. These pits act as forcing-beds and — 
are protected against sand-drift by grass and thorn hedges constructed od 
them. Less manure is required when the silt of the river is of fairly rich quality — 
and contains organic matter. Sometimes, as at Ahmedabad, the plants are sown 
in trenches instead of pits. They continue to fruit as a rule from April until 
the rising of the water in June overwhelms and destroys them. A popular — 
account of the Indian melons may be found in Indian Planting and Garde a 
(Oct. 3, 1904), and interesting descriptions of the growth of melons on the fi } 
gardens of Kashmir are given by Moorcroft (Agri.-Hort. Soc. Ind. Trans., i, i: 
by Rivett (Assess. Rept. Mir Bahri, 1898, 16), and by Lawrence (Valley of — 
Kashmir, 345-8). a 

The flattened and elliptic seeds yield a sweet edible Om. Semler says . q 
quantity they contain is about 30 per cent. and that a considerable trade in it 
exists from the Chinese portof Chefoo. It isa light thin oil, which dries slowly | , 
and in addition to being eaten is employed in the soap industry. According to 
Semler a considerable quantity was formerly exported from Sierra Leone and 
Lagos, but the low prices offered have killed the trade (Trop. Agrik., 1900, 
ii., 525). The seeds are also used as a cooling Mrepicinz, though it is doubtful 
if those of the various species are distinguished. In fact the seeds of €. Melo — 
are commonly sold all over India as a cooling medicine in admixture with those — 
of C. Melo, var. utilissima, Benincasa cerifera and Citrullus vulgaris. M 
seeds are also commonly used as a flavouring ingredient—bhang-massala. [Of. — 
Cannabis sativa, p. 258.] eS 

Pests.—Particulars of the cultivation of Afghan and Baluch melons in the — 
Lower Provinces, together with a description of the life history of the trouble- — 
some melon-fly, may be found in Jas. Cleghorn’s most useful paper (Journ. — 
Agri.-Hort. Soc. Ind., n.s., 1891, ix., 63-82). The melon is also attacked, like 
other cucurbitaceous fruits, by asmall red beetle. [O/. Ind. Mus. Notes, i., pt. ii, 
92-3; iii., pt. v., 57-8; iv., pt. i., 32-4, pt. ii, 92-3.] The wood-ash preven- 
tative, usually adopted by the Natives, must be detrimental, and probably a muslin © 
pen would be found more effective, since only the young seedlings suffer as 
@ rule. 14% 

(a) var. Momordica, foxd., sp.; Duthie and Fuller, /.c. 50, pl. xlix.; ie 
Agri. Cuttack, 1893, 116. The phut or phiint, phiti, kachra (unripe), tuti, kakari-kai, — 
pedda-kai, thakhwa hmwey, etc. Mentioned as phooth in the Taleef Shereef, and 
according to Dutt has a Sanskrit name, ervaru. Although now reduced by 
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“THE CUCUMBER 

to a variety of ¢. mete the fruit is cylindrical, smooth (not fluted), 
ed yellow and m and more like the cucumber, except that it is less 
us and 4 ere are several distinct forms met with in the hot and 

, seasons. It is cultivated in cotton or maize fields, etc., here and there 
out India, and when the fruit has burst, which it does spontaneously, 

flesh is mealy but not sweet, though palatable when eaten with sugar. When 
ing the fruit is a good substitute for the cucumber, and kachra is in fact a 

3) var. utilissimus, foxd., sp. ; Duthie and Fuller, 1c, ii., 55, tt. liii., liv. The 
i, kdkir, or kénkur, kukri, dosray, velliri, kakkarik, kakadi, kakdi, tarkakdi, 

a, tavashi, etc. This melon approaches the cucumber. According to 
wnan-Hamilton (Stat. Acc. Dinaj., 1833, 196) it is the fifth most important 

Euro as a substitute for that vegetable, though it is 
Kakri is moreover an important article of Foop with the 

oore uring the hot months. When half-grown it is pickled; when 
» eaten raw or in curries. The seeds are pressed, dried, ground to meal ; 

from them is used with food, in medicine, or in lamps. It 
‘seems probable that some at least of the forms spoken of by authors as 
cucumbers should in reality be placed under the present plant. 

©. sativus, Jinn. ; Duthie and Fuller, lc. 53-4, tt. li., li. ; Sen., 
Rept: Agri. Stat. Dacca, 1889, 47; N.N. Banerjei, Agri. Cuttack, 1893, 115 ; 
pag lc. 169, The Cucumber, khira, kaknai, kakdi, sasé, muhevehri, 

—dozakava, sante kayi, trapusha, sukasa, thagwa, lar, etc. 
_ There seems to be no doubt that one at least of the original homes of the 
cucumber was in North India, and its cultivation can be traced to the most 
ancient classic times of Asia. Royle’s €. Mardwiekii (a plant wild from 
Kumaon to Sikkim) is in no important respect different botanically from ¢. 
sativus, though it has distinctive vernacular names (air-dlu, pdhari-in-drayan, 
etec.), and is collected and used as a substitute for Coloeynth (Illust. Him. Bot., 
t. 47). The classic and other European names for the cucumber, as stated by 
De Candolle, would seem to point to a European cultivation quite as ancient 
as can be shown for Southern Asia. Hehn (Kulturpfl. und Haust., 6th ed., 
1894, 308-14) gives a useful account of the historic and etymological considera- 

Briefly it may be said that he, and his editors Schrader and Engler, 
refer most of the early names for the cucumber, the melon and the gourd to the 
uses of certain forms of these fruits as water and oil bottles. [C/. Cucurbita, 

_p. 441, and Lagenaria, p. 700.] 
_ There are two primary forms of cucumbers :—a creeping field plant of the 
hot weather, and a garden climber of the rainy season. The former has small 

. epe-ehaped fruits (mandi kakuri of Orissa) and is sown in drills in February or 
larch, preferably in rich soil. The latter or rainy-season varieties have much 

larger fruits (kantali kakuri), dark-green or creamy-white, changing to rusty- 
brown when full grown. The rainy-season varieties are the most common, being 
eaten by both Natives and Europeans. The hot-season forms are also, however, 
eaten either raw or cooked in curries. Gathered in a young state they are 
generally known under the name gerkin or gherkin, and constitute a much- 
—, vegetable ; they are‘ulso very extensively pickled and eaten in that form. 

‘would thus seem fairly certain that the gherkin of India is the hot-season form 
of €. sativus and not the somewhat doubtful €. anguria of the West Indies. 
Sir J. D. Hooker (Bot. Mag., t. 6206) has described a special form of cucumber 
that seems peculiar to Sikkim. 
_ In the hot-weather supply three sowings are usually made, namely at the 
nd of February, in the middle and at the end of March. The seeds are sown 
along both sides of drills, the drills being one foot apart. In dry soil, water is 

immediately after sowing and subsequently every ten days, but not too 
berally. The rainy-season forms thrive with little care, and are always sure of 
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CUCURBITA a 
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WILD CUCUMBERS 

yielding a good crop. The creamy-white kind (‘‘ White Turkey ”’) is regarde 
one of the best forms, European cultivation has recently completely chang 
character of the plant met with in Indian towns. [C/ Ind. Gard., Dec. 21, 
Still it is a curious fact that although the cucumber is now fully acknow 
to be a native of India, most of the fine English forms cannot be grow: 
that county: ' fast 

Cc. trigonus, Roxb., Fl. Ind., iti., 722; also C. isciaeal oak 
723 ; Pharmacog. Ind., ii., 65-7; Kartiker, Pois. Pl. Bomb.,..in. io urn. 
Bomb. Nat. Hist. Soc., viii., 99-106, pl. G.: Duthie, Fl. Upper G 
Plaw, i., 373 ; Prain, Beng. Plants, i., 590. Cooke, Fl. Pres. Bomb., i., 
C. pseudo- colocynthis, Royle, Lil., 220, t. 47, £..3.3.C. pubescens, 
Royle ; Wight, etc... The hétvel, hérit, ’pam-budinga, pulcha, puchcha, 
lumba, bislambhi, ete. An annual or perennial climber not cultivated, 
with throughout the greater part of the drier upland tracts of Tn 
Afghanistan and Persia. ¥ 

The name Indrayan sometimes given to it more correctly donetiete Bi 
Colocynthis, but I strongly suspect these two plants, and also the Ep Meee 
states of ©. sativus (C. Hardwickii, Royle) have been much confused by e 
and even by some botanic writers. The character of simple bifsrombedts 
would, if rigorously applied, almost of necessity involve the transference of one-I alf 
the sheets in most herbaria from Citrullus Colocynthis to Cucumis trigenus, 
Indeed, all the examples of Citrutinus with small deeply dissected 
have simple tendrils, and can with difficulty be separated from Cuewmis p. “a ‘ 
colocynthis, Royle. It is necessary to draw attention to this circumstance since — 
the properties of the kdrit do not differ materially from those of the true ceo 
But the plant of the sandy deserts is very different from that of the Him ae 7, 
and there may be two or more species; but if so, then they have been v in 
differently described and identified. Roxburgh pointed out that his ©. 
resembles very much €. Melo, Linn., var. wtilissima, and Prain says €. 
is sometimes considered the original source of the melon, and may equally be form: 7 
of that plant which had become feral. (a 

The seeds yield a fixed Orn by boiling, which is used in lamps by the: poorer r 
classes. The pulp of the fruit is bitter and similar in quality to Coe 
It is not, however, possible to ascertain definitely the exact industrial — 
medicinal value of this species until the ambiguities above indicated have been 
removed. if a : 

CUCURBITA, Linn.; Fl. Br. Ind., ii., 621-2; Cooke, Fl. Pres. — 
Bomb., 1903, i., 547; Duthie, Fl. Upper Gang. Plain, is gt a Prain, | 
Planis, 1903, 1., 524 ; CucuRBITACER. “9th 

History. —Considerable confusion appears always to have existed as to th 
history and nomenclature of most cucurbitaceous plants. It seems 
that European pre-Linnzean names are suggestive of the first uses to which the 
fruits were put, but can hardly be accepted as separately denoting the 7. 
genera and species. Thus, for example, Pliny (Hist. Nat., bk. xix.) ch. 5) 
serves that cucurbitaceous fruits hadlong been used as wine-bottles, but ine 
day were just coming into fashion as water-pitchers at the baths. Hehn(Kulturpfi. — 
und Haust., 6th ed., 304-14) derives conjecturally Cucwmis and. od vam 
from cumera and corbita, low Latin words, the one meaning a covered vessel 
the other a basket (Germ. “pe Hence perhaps the remark by Columella = 

5 
f 

Rust. (ed. Gesnero, 1773), xi., 3, 49), these fruits “ are well suited for emplo 
as vessels.” Incidentally it is worth noting that many of the early glass bo 
recovered from the Thames, Tiber and Seine are obviously modelled.on the — 
bottle-gourd (Lagenaria vulgaris), and some of the bottles used for Teallea 
wines are to-day of that shape. It is thus not surprising that statements some- 
times applied to Cueurbita should have to be transferred to Lagenaria or 
Benincasa or vice versa. Still more frequently are the various. species 
Cucurbita confounded one with the other and their vernacular names in. 
countries interchanged. Brief botanic diagnoses for the purpose of feiating 
distinction become accordingly almost imperative, Ae. 
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CUCURBITA 
RED, YELLOW, AND WHITE GOURDS PEPO 

Vegetable Marrow 

‘maxima, Duchesne; Fl. Br, Ind., ii., 622; Bentham, Rev. on D.EP., 
storicit of Targioni-Tozzetti, in Journ. Roy. Hort. Soc., 1855, 146; ii. 688-40. 

Orig. Cult. Plants, 1884, 249-57; Asa Gray, Scient. Papers, 1889, i., Gurash- or 
32-41; N. N. Banerjei, Agri. Cuttack, 1893, 116-7; Cooke, Fl. Pres. gourd. 
jomb., 1903, i.,547; Duthie, Fl. Upper Gang. Plain, i., 377. Squash-gourd, 

‘Yellow-gourd, Red-gourd, Spanish-gourd, Turban-gourd, etc. ; al opal 
a-bhopala, baitalu, baitaka-kharu, kadi, tookm i, gaduwa, pushin, 

gummadi, erra-gummadi, mattanga, kumbala, shwé-pay-on, etc. A plant with 
ve palmate leaves, having the lobes rounded, the sinus narrow, and the 
etiole nearly as long as the blade, but not prickly ; fruiting peduncle round, 
nooth ; corolla lobes curved outwards; calyx segments lanceolate-linear. 

Duthie says that the evidence obtained from historic research favours an Habitat 
Asiatic origin for this plant, C. Sprenger (Bull. Jose. Ortic., 1893, 333) saysa 
wild form, €. maxima (syivestris), has been found in the Himalaya which is 
‘supposed to be the parent of all the large-fruited gourds in cultivation. [C/. Kew 
Bull (add. ser.), 1900, iv., 120.] Asa Gray is disposed to accept it as American, 
and in support of that opinion mentions that its name ‘‘Squash”’ is American. 
I uces the largest known cucurbitaceous fruit; examples weighing as much 
as lb. have been recorded. The principal varieties have already been denoted 
bythe citation above of European names. It is cultivated in most warm and Cultivation. 

mperate parts of the globe. In Upper India the seed is sown in the rains 
and the vegetable eaten in the cold season; but in Bengal it is often sown in 

ber, and Banerjei says that in Cuttack it is sown in February-March. Both 
seeds and the Om expressed from them are used in medicine. The fruit Oil. 

when young is used as a VEGETABLE, and when mature will keep for months if Vegetable. 
hung up in an airy place. It is, like most other forms of Cucurbita, extremely 
valuable as a vegetable during acme pit cmaeE since it will keep for months 
and withstand severe handling. It is largely used by the Natives in curry. 
German East Africa the young leaves areeaten like spinach. [Cf/. Berichte diber 
Land-und Forst., 1903, i., 419.] In Assam the young leaves of €. Pepe are 

_ similarly eaten as a pot-herb. 

©. mosehata, Duchesne; Duthie and Fuller, Field and Garden D.EP., 
Crops, pt. ii, 58-9, pl. Iviii-lxi. The Musk-melon, Melon Pumpkin, 7» ing 
sitaphal, saphari khumra, mithd-kaddt, kali-dudhi, etc. teuieia. 

. ves as in the preceding, but very often marbled with whitish blotches ; 
petiole hairy but not prickly ; fruiting peduncles angular and furrowed ; calyx 
segments of the female flower large foliaceous. The Musk-melon is described 
in the Ain-i-Akbari (Blochmann, transl., 64-5) as distinct from the melon, so 
that it appears to have been known in India from fairly ancient times. Baber 
(Memoirs, 1519, 328), for example, in his description of the citron, compares it 
with the Musk-melon. There are two primary forms of this plant; one bearing 
smooth and the other fluted fruits ; the former is oblong in shape (C. moschata 
proper), and the latter a flattened spheroid (©. metopepo, Roxb.). : 

© plant is now widely cultivated in both hemispheres and requires a warmer Cultivation. 
climate than either €. maxima or €. Pepo, It is grown as a field crop in Area. 
Northern India, and the yellow flesh is extensively cooked and eaten as a vegetable 
throughout India. There appears to be a small form, about the size of a turnip, 
which is grown under the names tendiis (Bignor), tend (Duab), tind (Panjab), 
and which makes a delicious vegetable when young or half ripe. This is men- 
tioned in the Ain-i-Akbari (1590, l.c. 66) as a sweet fruit. 

_ » CG. Pepo, Linn. ; Fl. Br. Ind., ii., 622; Taylor, Topog. Stat. Dacca, D.E.P., 
1840, 139-40; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 170; i+» 641-2. 
Sen, Rept. Agri. Stat. Dacca, 1889, 46 ; Duthie and Fuller, J.c.i., 377.. The Pumpkin. 

_ Pumpkin, White-gourd, Vegetable Marrow (vas. ovifera), kumra or 
_ kiimara, safed kaddi, lanka, kaula, kohala, petha, bhunga, etc. 

Leaves 5-palmate, sinus broad and segment pointed ; petiole as long as the 
blade, the hairs of the lower surface hardened into prickles; corolla narrow 

_ towards the base and lobes erect; calyx-segments linear lanceolate ; fruiting 
_ peduncle woody, strongly grooved, and marked with ridges. 
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THE CUMIN 

The kumra is mentioned in many of the ancient Sanskrit works, but €. Pepo _ 
and Benincasa cerifera were possibly confused or not distingui is , 
Pumpkin is often mentioned as a native of America, though this opinion 
on Lindheimer’s observation “apparently indigenous.’ Asa Gray (l.c. 
commenting on that, says ‘‘ no wild specimen has since been received from 
that region (nor from any other).” It is grown in vegetable gardens thro: 
out the greater part of India, and is often seen scrambling over the © 
vators’ huts. It is nowhere, however, extensively grown, and rarely as a 
crop. The following notes on Indian cultivation are taken mainly from Fir- 
minger (l.c. 171) :—In South India the improved custard and patty-pan marrows 
are delicious vegetables, but they only succeed when sown in the early rain 
They should be sown in boxes or pans at the end of May. When the first 
of rough leaves appear the seedlings may be transplanted into richly mat a | 
pits, at 5 feet apart, in the kitchen garden. The hardier long-fruited varieties 
will succeed all through the rainy season. In Lower Bengal the seeds should 
be sown in the open ground about the end of October to middle of er, 
and the plants must have plenty of space to trail over. The best plan is to sow 
two or three seeds in pits 16 inches deep and as many wide, filled with ri : 
manured soil. If many seeds germinate, eliminate all except one. When the 
plants have formed about four of their rough leaves they will almost certainly 
be attacked by a red beetle, but if they can be preserved at this stage they do not — 
seem to be liable to attack later. When they have set as many fruits as the 
vines will bear the flowers should be removed. The plants require constant 
and copious watering, and occasionally with liquid manure. The gourds must 
be gathered when tender, say in May-June, as they rapidly become hard and 
woody. Both Taylor and Sen speak of the pumpkin as a garden and field crop — 
characteristic of certain parts of Bengal.. In the United Provinces the so a 
of the seed must not be made before the end of February as the plants will not 
live in the cold season in that part of India. On the hills, sow in April and the 
vegetable will be in season in July. Duthie says that in these provinces itisa 
garden, not a field crop. From Mussourie a scarlet pumpkin has ort Soe Ty . 

ba 

reported as brought originally from Kashmir. [Cf/. Journ. Agri.-Hort. Soc. 
1902, xii., 116—7.] ‘nh a 

As a field crop in Europe and America the pumpkin and vegetable marrow — 
are grown 15 feet apart with 12 feet between the rows. Three seeds are de- 
posited in each spot, and 2 lb. per acre will therefore suffice. The yield on 
rich, well-manured vegetable soil is from 15 to 20 tons an acre. In India 
the seeds are preserved ; they yield a clear edible oil, supposed to be of medicinal _ 
value. The use of the fruit as a vegetable is of course well known, and the 
raw fruit is said to be an excellent food for cows. The fruits of several speci 
of melon, gourd, etc., are candied and sold all over India both as a luxury : 
in medicine. Similarly the seeds of these fruits are largely used for flavouring — 
certain preparations of Indian hemp, and the root for a nefarious purpose, 
viz. to make the preparation more potent (Rept. Ind. Hemp. Drugs Comm., iv., — 
425, 491). [Cf. Produce World, Feb. 1896; Planting Opinion, Feb. 5, 1898; Journ. — 
Soc. Chem. Indust., 1901, xx., 1003; Pharm. Journ., 1901, 67, 253; Hanawele 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 369-70.) ~ — 

CUMINUM CYMINUM, Linn. ; Fl. Br. Ind., ii., 718; Phar- 
macog. Ind.,ii., 113-6 ; Duthie and Fuller, Field and Garden Crops, pt. iii., — 
40; Duthie, Fl. Upper Gang. Plain, i., 397-8 ; Cooke, Fl. Pres. Bomb., 1., 5173; _ 
UMBELLIFER2. Cumin, ira, jiraka, ajajt, kamun, zird, ziya, etc. This ey 
is more or less cultivated in most provinces of India, except Hensel aa A 
Assam. There is, however, fairly conclusive evidence that it is nowhere 
indigenous, though in several districts it would appear to be so far natural- — 
ised as to have been regarded as “ wild ” even by competent observers. — 

History.—Considerable confusion exists in Indian publications through i 
vernacular name ziré or jird being given to both cumin and caraway (see Carum — 
Carui, pp. 283-4). A similar mistake is made with regard to Nigella sativa, 
Black Cumin (p. 811). (The authors of the Pharmacographia Indica point out 
that jird or jirana, the Sanskrit names for cumin, as well as the Persian zhireh 
or zireh and all the Indian.vernacular names, appear to be derived from the root 
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jri and to allude to the digestive properties of the seeds), The true cumin is 
oe, regarded as a native of Egypt or of the Mediterranean regions, and 

to Semler (Trop. Agrik., 1900, ii., 584) the best sort comes from Malta. 
torical records of the use of cumin go back to early times. It was a 

non flavouring spice during the 17th century in England, as it still is in 
many; it was extensively seoployed all over mediwval Europe and was 

n even in the dark ages. ith the Greeks its small size originated a pro- 
bial reproach—kuminopristes (cumin- ). Itis referred to in very much 

: mroennn 1.5. HANOe, Fein 23. aa EPDM Mawevee. 19 hae bena.ae 
Te &@ very t extent by caraway, but is largel t hout In 

; cou (fruits) afford from 3 to 4 per cent. of an oil which eh sp. gr. of 
09s. The oil is chiefly sromoyed & in Europe in the manufacture of liqueurs. 

(CF. ¢ and Hoffmann, Volatile Oils, 1900, 544-5.) In India consider- 
: importance is still attached to the medicinal properties of cumin, which is 
1 to be astringent and cooling. 

; . The available information regarding the Indian acreage of this crop and 
she average yield are unfortunately not sufficient to justify an attempt at estimating 
the total production va consumption. The United Provinces and the Panjab 
are the chief produci rovinces. There is a large internal trade. Madras, for 
ox: ple, & Bete S its suppli pd Bengal. One of the earliest references to forei 
trade in Indian cumin is that given by Milburn (Or. Comm., 1813, i., 136). ‘‘ The 

at,” he observes, ““which produces these seeds somewhat resembles fennel, 
f in various parts of India, Persia and Egypt; it is an article of trade 

Surat. The seed is a kind of caraway ... they are to be chosen fresh 
of a nish colour. There are several sorts of cumin seeds to be met 
but they are seldom imported from India.” At the 2 pong day the exports 

cumin from India show a steady increase. Thus they were 11,304 cwt., 
Rs. 2,22,161, in 1899-1900; 17,385 cwt., Rs. 4,03,875, in 1903-4; and 22,308 

., Rs. 5,00,535, in 1905-6. The modern traffic is almost exclusively from 
vy and Bengal, and the best customers are Ceylon, the Straits Settlements 

and British East Africa. The United Kingdom takes only from 20 to 50 cwt. 
yearly. But there is a considerable import of cumin across the N.W. land 
frontier and from Red Sea and Persian Gulf ports. The chief trade centres 
are Jabbalpur, Gujarat, Rutlam and Muscat. ([C/. Paulus Algineta (Adams, 

_ transil.), iii., 203; Tavernier, Travels (ed. Ball), ii., 20; Birdwood and Foster, 
B.I.C. First Letter Book, 199, 317, 480.] 
Pit! 

_ CURCUMA, Linn. ; Fl. Br. Ind., vi., 209-16; Cooke, Fl. Pres. 
Bomb.., ii., 729-32; Prain, Beng. Planis, ii., 1040-2 ; Sorraminex. 
_ J. G. Baker has described (in Fl. Br. Ind.) twenty-nine species under this 

Some ten of these are more or less of economic value and two of con- 
Fiderable i importance. It may suffice, therefore, to give a few jottings regarding 
the unimportant economic species, under the present introductory note, and to 
er concentrate attention on the two chief plants :— 

_.. ©. Amada, foxb., in As. Res., 1810, xi.,. 341; the ep rece on am-haldi, 
émédé, ete., which is found wild in Bengal and on the hills, e tubers being used 
medicinally and as a condiment and vegetable. 

C. aromatica, Salisb.; Cooke, Fl. Pres. Bomb., ii., 730; Pharmocog. Ind., 
iii., 396-8; the wild or Cochin Turmeric, Yellow Zedoary, jangli-halai, ban- 
haldi, ambé or rém-halad, etc. This plant, which is a native of Bengal, is practi- 

 eally a substitute for the true turmeric, and was not distinguished from it 
by Arabian physicians. Used medicinally by the Hindus in combination with 

ts or with bitters and aromatics and exported to Europe for use as a 
substitute for turmeric in dyeing. It is chiefly grown at Alwaye, north-east of 
Cochin, and is also collected in Mysore, Wynaad, etc. The unpeeled root fetches 
Ras 24 to 25 per candy of 5} cwt. 
©. cesia, foxb.; the Black Zedoary, kala haldi, is wild and cultivated in 

Bengal and chiefly used as @ cosmetic. It is one of the two-zerumbdde of modern 
_ Persian writers. [O/. Aitchison, Notes on Prod. W. Afghan. and N.E. Persia, 15; 
epaper Ind., l.c. 403-5.] 

caulina, Graham; the chavara, chowar of Mahableshwar; C. leucorrhiza, 
a. of Bihar, often specially designated tikor or tikhur; C. ‘pseudo-montana, 
Graham, the sinderwani or sindarbar of the Konkan; and C. rubescens, foxd., 
of Bengal, arg all said to yield arrowroot that is regularly eaten and which 
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‘India. Roxburgh observed that it was a native of Chittagong, whence 

399-403 ; Firminger, Man. Gard. Ind. (ed Cameron), 1904, 378-9.] 

“Travancore to Kanara (Malabar arrowroot). [C/. Hanausek, Micro. 7 

becomes important in times of scarcity or is used to adulterate that of i | 
gustifolia. [Cf. Cooke, l.c. 730.] jai? 

C. Zedoaria, Rosc.; Cooke, lc. 732. The long and round Zedoary, kachira, — 
sati, shori, zurambdd, urik-el-kafir, kich-chitick-kizhangu, thanu-wen, etc. This — 
plant is wild in the Eastern Himalaya and cultivated here and there throu ghou ‘ 

Bengal supply was derived. The round zedoary of the shops is greyish-w hite 
and compact. It has a bitter and strong camphoraceous taste. The lon 
zedoary has the same odour and flavour. The red powder, abir, used by Hindus 
at the Holi festival was formerly largely made from the rhizome of this plant. — 
The powder is purified, dried, and mixed with a decoction of sappan-wood. ne 
rhizomes constitute one of the most important articles of Native perfumery, and 
a considerable supply is sent from Ceylon to Bombay, the price being about 
Rs. 20 to 30 per candy of 7 ewt. [Cf. Ain-i-Akbari (Gladwin, transl.), 1. +» 1045 
Milburn, Or. Comm., 1813, i., 293 ; Montgomery Martin, Hist. EH. Ind., 183% 3, 
iii., 241-2; Paulus "Bgineta (Adams, Comment.), iii., 434-6 ; Phannasage 

Cc. angustifolia, Roxb. ; Pharmacog., l.c. 405-7; Wiesner, 
Rohst. des Pflanzenr, i., 612-3. East Indian Arrowroot, Narrow-leave 
Turmeric, the tckhur, takar, tankir, tavakhira (tavakshirt), ararut-ke-g 

ararut-kishangu, kia, etc. A native of the central tracts of India) Pres 
the mountains of Bengal to Bombay and Madras and, according to some — 
writers, of the N.W. Himalaya as well. It is particularly abundant in 
Central Provinces, especially the Upper Godavari district ; a considerable 
trade in the tubers exists at Raipur and Malabar. The arrowroot of the 
wild tuber is said to be largely prepared and traded in from Cota J 

Prod. (Winton and Barber, transl.), 1907, ve : 
According to Madras experience the sets are planted late in autumn Ps 4 

properly prepared soil, are watered occasionally during the dry season, and — 
cropped in January. Owing to the dryness of the soil the tubers have, as a rule, 7 | 
to be dug up, not ploughed up, and this process is somewhat tedious. The 
yield on the prepared soilof the Sydapet Experimental Farm, Madras, was found 
to be 3,944 lb. of tubers, or 493 lb. of prepared flour per acre. A plot cultivated — 
in the college ‘Experimental Garden yielded at the rate of 7,500 lb. of tubers — 
or 937}1b. of flour per acre. In preparing the flour, the tubers, after. being well 
washed, are pulped on a grater and the starch and fibre separated by the use 
of water. It is then strained througha cloth and the fibre thereby separated ; 5 
starch is again washed, then sun-dried, and finally broken into fine flour. Tf 
sold at 4 annas per Ib. the profit per acre would be about Rs. 400. The resulting — 
starch is fine, and the best specimens of it have been even compared to the true — 
arrowroot (Maranta arundinacea, p. 773), but the granules are flat and always — 
stratified. Mr. Nibaran Chandra Chodhury in 1901 wrote an instructive note — 
describing the cultivation of this tuber in Bakarganj, which does not, however, ' 
differ materially from the Madras experience and results briefly indicated. - 

A fairly large trade exists in tikhur or tankir arrowroot all over India. “Tats , 
used as a substitute for ordinary arrowroot, but regarded as less desirable medi- 
cally. It is, however, a favourite article of food among the Natives, especially — 
for children. The Travancore arrowroot is reported to be not infrequen 
mixed with the starch of cassava or tapioca (Manihot utilissima, p. 766). In 
Upper India itis said the starch of the sweet potato is sometimesemployed as an — 
adulterant, and in Bombay the colourless young tubers of the ordinary turmeric — 
are mixed with those of this plant. Of the trade, though known to be extensive, 
no details are available. In Bombay, Malabar arrowroot is said to fetch from 
Rs. 3 to Rs. 4 per maund of 28 Ib. ibe 

The late Dr. Lisboa (Notes on Mahableshwar and Other Indian Arrowroot- — 
yielding Pl. in Journ. Bomb. Nat. Hist. Soc., 1887, ii., 140-7) gives much useful 
information. regarding this arrowroot. He would appear to think that much 
of the East Indian Arrowroot of Western India (especially that of Mahableshwar) 
is derived from the tubers of Hitehenia caulina, Baker. [Cf. Cooke, Fl. Pres. 
Bomb., ii., 728.] He then mentions as substitutes and adulterants to the true 
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ot, in addition to Curcuma angusitfolia and C. pseudo-montana, the 
Ng :—Arisema tortuosum, Schott., and Tacca pinnatifida, Forst. 

itings, Linn. ; Fl. Br. Ind., vi., 214; Duthie and Fuller, Field D.E.P., 
id Garden Crops, pt. iii., 41, t. Lexvii. ; f Nicholls, Textbook Trop. Agri, iis — 

; Mollison, Textbook Ind. Agri., iii., 186 ; Mukerji, Handbook Ind, Trmeric. 
, 1901, 359; Cooke, Fl. Pres. Bomb., ii., 732. Turmeric, haldi, hallde, 

halud, halja, manjal, pasupu, mannal, arishina or arshana, kaha, 
, haridré (Sanskrit = yellow-wood), and karkim (the Hebrew 

which berbuin and Curcuma have been derived), (Lacaita, A 
, The Genus Crocus, 1886, v.—xiii.), etc. Turmeric is regarded by 

ists as a native of India, but the finest qualities were introduced 
mm China or Cochin-China. 

istory and Races.—Ibn Baithar (1200, ii., pegs quoting a writer of the tenth 
y, says that the Persians call this root al-hard, and the inhabitants of 
name it al-kurkum or saffron. Garcia de Orta (Coll., 1563, xviii.) gives 
i f Indian names, and says that while abundant in Cananor and Calicut, it 

‘known in Persia and Arabia as obtained from India. He speaks of it as 
form of saffron known to the Arabs as habet. The Ain-i-Akbari gives the prices 
opera of turmeric, so that it was possibly as well known in India in 1590 y* 

to-day. The plant is nowadays extensively cultivated all over India for 
of its rhizomes. There are two main conditions: one in which a fairly Two Forms: 
me is used as a condiment, being one of the indispensable ingredients & Dye 

ies ; the other in which the rhizome is harder and much richer in colour, aeed “ 
xe employed for dyeing purposes. Certain qualities of the rhizome are also Trade, 

y in medicine, So very different are some of the so-called 
of turmeric that it has often been urged they must be produced from 
ey distinct varieties, if not species, quite independently of €. tonga. In 

trade, for example, there are known the following :—China, Madras, 
Beogel and Java. The first mentioned is the best. Cochin turmeric Cochin, .... 

se.globular tuber, and usually appears in market cut into slices. It is an edible " 
Ts and is possibly to some extent often €. angustifolia or C. pseudo-montana . ‘4 

€. longa, But according to some writers the special qualities of the Qualities 
pehiiesrnd are more a question of age than of specific distinctions. If left in 
soil for a longer period, or if dried and stored for some time before being used, “_ 

the tubers assume the dye condition. There are, however, special dye stocks <n cr of 
ao wn as lok-handi-haladi, mela-haldi, jowala-haldi and amba-haldi.. These, very Ancient 

sibly, have been produced by the careful selection of centuries of cultivation, Cultivation. 
names of indigenous turmeric could easily have been transferred 

an st imported plant, just as the foreign arrowroot is displacing the indigenous. 
__, Cultivation.—1. Bengal.—The description of, cultivation in Bengal Bengal. 
given by Roxburgh is held by most writers to be in the main applicable 

to the greater part of India. It may, therefore, be quoted here in full. 
he ground,” he says, “must be rich, friable and so high'as not to Soil. 

overflow during the rainy season such as the Bengalese about Calcutta call 
danga. It is often planted on land where sugar-cane grew the preceding 
year; and is deemed a meliorating crop. The soil must be well ploughed 

ad cleared of weeds, etc. It is then raised in April and May, according as, 
> tains begin to fall, into ridges, 9 or 10 inches high and 18. or 20 

broad, with intervening trenches 9 or 10 inches broad. The cuttings or 
‘sets, viz. small portions of the fresh root, are planted on the tops Planting. 
ppeithe ridges, at about 18 inches or 2 feet asunder.) One acre requires 
about 900 such sets, and yields'in December and January about 2,000 lb. 

eight of the fresh root.” From more recent publications it may be 
arned that in Bengal two varieties are grown, the deshi or country Two Forms, 
dthe Patna ; the latter is of a richer colour and gives a better outturn. 

the crop is often lifted the first year, but the produce is inferior both Eel 
in quality and quantity to that obtained when left in the soil for'a year Months’ Orop, » 
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as that of ginger (Zingiber officinale), is estimated at from Rs. 7 to. 
Rs, 15 per bigha (one-third of an acre), and the yield is variously stated — 
at from 8 to 18 maunds. The former estimate (8 maunds) appears’ to 
refer to dried roots. Another estimate for Bengal (Ind. Planter, Feb. 14, 7 
1903) gives the cost of planting one bigha as Rs. 22-8-0, and the net | 
profit—allowing 16 maunds of fresh turmeric to the acre) as Rs. 25-80 | 
Banerjei (Agri. Cuttack, 1893, 102-3) speaks of Cuttack having three locally 
grown roots, collectively designated country turmeric, and one imported — 4 
from the Tributary States known as kuarpuria. Of the local forms ean | 
is most highly prized for its flavour, and like the gangakuria is long in 
shape, while the haduaisround. The last mentioned is strongly flavour 
and discarded for cooking purposes. The kuarpuriais said to be often left 
in the fields for five years before being dug up, and is sometimes manured | | 
with buffalo-blood. Mukerji says the outturn of turmeric boiled and 
dried comes to about 16 maunds per acre and of fresh ginger about 50 
maunds, but as much as 150 maunds have been sometimes obtained. _ z. : 

2. United Provinces.—In these provinces the crop is very extensivel 
cultivated in Kumaon and Garhwal and constitutes an important artic j ? 
of export from the lower hills. It is grown in jungles where nothing else $ 
can be raised, as well as in the open Duns and Bhabar. It is planted in * 
April-May and gathered in November. The cost of cultivation is calou~ 
lated in Kumaon at Rs. 36 per acre, the crop being worth Rs. 75. In 
the Cawnpore district it is grown with ghudn (Colocasia antiquor aes . 
and requires abundant irrigation. It is planted in June and gathered — 
in January, the yield being 2,000 lb. fresh roots to the acre. _ 

3. Panj4b.—Turmeric is not often cultivated in this province, though — : 

in the Kangra district it is considered quite as remunerative as sugar- reane, 
and in addition only occupies the soil six months (May-June to October-. 
November). It requires much care and a liberal supply of manure. ty 

4, Bombay.—Mollison (l.c. 186) observes that there are two forme, f 
the hard, highly coloured rhizome, used asa dye, and the large, soft, pale- 
coloured edible root. Turmeric, he says, does best in the medium hacia 
soil of the Deccan, especially where naturally well drained. In Gujarat, on — 
garden lands, it is rotated with sugar-cane, ginger, onions, garlic, etc., — 
or (as a subordinate crop) with ginger. Where mixed with yams it is the — 
chief crop, and about 1,800 to 2,000 lb. of turmeric with 600 to 700 Ib. of 
yams are required to plant an acre. If planted in May the crop may be 
collected in December—February, but neither the turmeric nor the yams 
are damaged by being left in the field after maturity till convenient, since 
in the Bombay Presidency turmeric enjoys a practical immunity from 
disease. ‘Two crop-tests (1896) in Surat, of mixed turmeric and yam, gave 
an averageto theacre of 14,200 lb. (127 ewt.) of green turmeric, worth about 
Rs. 1 per 60 lb., and the cost of cultivation per acre Rs. 159-8-0, thus 
leaving a net profit of about Rs.77 an acre, with the yams over and above. 

5. Madras.—In Coimbatore it is said that turmeric is grown with yams, 
maize, castor, brinjal, etc., the rhizomes being planted on ridges in June= 
July and dug up in March-April. As a rule turmeric is not grown more 
than once in three years and is followed by rdgé and paddy. ‘The cost of 
cultivation seems to be about Rs. 116 per acre and the produce from 
3,000 to 5,000 Ib. of prepared turmeric (value Rs. 120 to Rs. 200) and of 
yams 6, 250 Ib. (value about Rs. 200), but the actual yield of each crop 
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grown together is probably much less. Of North Arcot, A. F. Cox 
an. N. Arcot, 1895, i., 276-7) says that the plant occupies the ground 

rly a year. Ten maunds are sown to an acre and the yield is about 
jaunds. When prepared as a condiment the root is called kari 
al (Tamil) and kura pasupu (Telegu), and when prepared as a dye it 

) saya 1 manjal and saya pasupu. Buchanan-Hamilton (Journ. Mysore, 
., 1807, i., 328-9; ii., 450, 469; iii., 85-6) gives a full account of the 

tion witnessed by him: 
Benore review ‘he been deemed desirable since no single person 

vince by province the production and yield of turmeric. 
ect ih observed that the yield per acre and the duration of the 

matters of the greatest obscurity. This seems due to various 
che error : it is often a mixed crop ; the returns are given in maunds, 

easure that may ee from 82 to 25 Ib. ; ; it is often not possible to 
‘over whiather the fi 

tly, ignorance regarding the races of plant grown. It is difficult to 
ve that soil or difference in methods of cultivation could account for 

e of from 15 to 262 cwt. per acre. 
"Preparation of the Rhizome.—Various systems of preparing the 
zomes for market appear to be in vogue. In Bengal they are cleaned, 
a xed of the fibrous roots and heated gradually in earthen pots, the 

ths of which are carefully closed by lids fastened with cowdung. The 
hizomes are thus stewed in their own juice and freed thereby of the raw 
n Afterwards they are dried in the sun, for nearly a week, being 
rotected at night from dew. In some localities (especially Madras) the 

rhizomes are boiled in water, to which a little cowdung has been directly 
added, this practice being believed to protect the tubers against insects. 
! n the United Provinces the bazdr-turmeri¢ is prepared by boiling and 
drying in the sun. In the Kumaon district the prepared roots are soaked 
in lime-juice and water instead of being boiled anew. In the — the 
drying is done by artificial heat. 
__ Uses of the Turmeric.—When intended to be used as a aye the 
rhizomes are boiled a second time, powdered while still wet, and a decoction 
. dle of this paste with water. e history and properties of turmeric 
Dye have been very fully dealt with in the Dictionary and it is unnecessary 
to repeat the details here, though desirable perhaps to invite attention to 
recent publications. Formerly turmeric dye was very largely used in 

2 at marriage ceremonies, etc., but this practice has considerably 
lined of late. On ceremonial occasions it was also largely employed to 
Bpbuithe! din, and is so used to this day. [Cf. N. N. Banerjei, Monog. Dyes 

., 1896, 15-6.] The dye is cheap, easily prepared and easily removed, 
yut these conditions are also even more characteristic of aniline dyes, which 
msequently largely replace the old vegetable dyes. The principal use 
the dye in India at the present day is as an auxiliary to such other 

dyes as al-dye (Morinda tinctoria), safflower (Carthamus), lac dye 
; urdia), ete., ete., and in the production of shades of green along 
with indigo. It is still ‘fairly largely employed in calico-printing and in 

coloration of Native-made paper. In Bengal it is extensively employed 
dyeing cotton clothes, toys and other articles of sola pith (ZEschynomene 

aspera, pp. 29-30). In the United Provinces it is said to be more 
commonly used as a condiment than asa dye, and is as a rule grown along 

ih Colocasia antiquorum (Hadi, Monog. Dyes, U. Prov., 1896, 77). 
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Mordants are rarely required with turmeric since the dye attaches itself 
readily to wool, silk or cotton. Calcutta dyers, however, obtain a brilliant 
yellow by mixing turmeric with sajji matt: (carbonate of soda, p. 51). ‘The 
use of borax (see p. 172) in Kumaon is dependent on an important chemi¢a 
feature of the dye... The dye is fleeting, but Fawcett (Monog. Dyes, B Bo; ms 
1896, 16) says that the colour can be made more or less fast by adding te 
the alum. solution. a preparation of pomegranate rind. The use of vege- 
table acids to clear dyes is common all over India, and these are ¢ | 
spoken of as making them permanent, though that is not so. Thus, f for 
example, Duncan (Monog. Dyes Assam, 1896, 22-3) observes. hare i n 
Cachar a light yellow dye is produced by boiling turmeric with a ‘ 
lemon-like’ fruit called thaikar.” Alkalis deepen the colour, makin 
almost red, while alum purifies it.. For this reason a common test in India 
for alkalis is paper saturated with an alcoholic solution of turmeric. T 
action of the alkalis turns the paper brown. In Europe turmeric is 
employed in dyeing compound shades of wool, usually in conjunction ¥ 
orchil (a purple lichen-dye from Roccella tinctoria) and indigo extr 
It is rarely used on silk (Rawson, Gardner and Laycock, Dict. Dyes, ¢ 
1901, 339)... Lastly, turmeric is said to be employed in the adulteration 
mustard and to colour varnishes. For the uses of turmeric in MEprcm : 
the reader is referred to the Dictionary or to the Pharmacographia Ina 
(iii., 407-14), where also will be found a long discussion of the | ee ; 
ceremonial utilisations of the dye. Asa Foon adjunct turmeric is chiefly 
employed. in curries, of which it is an indispensable ingredient, and in 
colouring food- stufis, etc. The leaves are used as a condiment, especially; | 
with fish, which are wrapped up in them and then fried. oo 

The’ reader will find much useful information. regarding commercial 

ea 

- turmeric in Hanausek’s Microscopy of Technical. Products (Winton nd 

Trade. | 

Satara District. 

Exports. 

Countries to 
which exported, 

Local Traffic. 

- same being fully exemplified. 

Barber, transl., 1907, 262-6), the appearance under the microscope +4 
the various srades, their adulterants, and methods of examination 7“ he 

Production and Trade.—Recent returns do not ‘show the total a ea 
under this crop. Mollison speaks of 5,300 acres as the Bombay por- 
tion in 1898, and the official statistics for 1905-6 show the area to have 
been 5,581 acres, of which 4,414 acres were in Satara district alone. So: 
years ago the total for all India was estimated at 56,500 acres, but the ex- 
tensive use of the tuber and. the remunerative character of the crop would. 
suggest that the total Indian acreage may be considerably larger than that 
mentioned, though, as stated, it is impossible to furnish the exact acreage. 

The exports of turmeric to foreign countries show considerable fl 
tions. Milburn (Or. Comm., ii., 542-3) gives the imports into! England 
the East India Company in 1805 as having been 422 ewt., valued at £1,0 
and the duty £2 16s. per cwt.. The Exports from India amot 
in. 1899-1900 to, 48,000 ewt., valued at Rs. 5,78,199. In 1901-2 the 
figures were 82,436 cwt. and ‘Rs. 9,40,215; in the following year they 
rose again to 126,076 cwt. and Rs. 9,87,577; but sank in 1903-4 to 68, | 
ewt.. and Rs. 4,52 5653; in| 1906-7 to 62, 246 owt. and Rs. 7,08,967. The 
bulk. of the trade goes to the United Kingdom, the Straits Settle- 
ments, Aden, Ceylon, Germany, Arabia, Persia and pierre . Of 
the foreign traffic Bombay contributed 33,477 cwt. in 1906-7; 
16,231; and Bengal 11,988, but ordinarily Madras supplies more meee 
Bombay. The total amount of turmeric exported coastwise in. 190g 
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CLUSTER-BEAN PSORALIOIDES 

Cluster-bean 

121,540 owt., valued at Rs. 9,15,556, of which Bengal took 53,308 cwt. 
and d Bombay 43,661 cwt.; the coastwise exports, however, have since 

n to 63,122 cwt. in 1905-6. The Bengal supply came from Madras 
d the Bombay from ports within its own presidency. Madras is thus Madras Chief 
ney most concerned in the external supply, and Bengal the *°"* 
st dependent of all Indian provinces on external production. The 

traffic by rail and river was in 1906-7, 641,662 cwt., against 
36,009 ewt. in 1904-5. The chief distributing provinces are usually 

iras, Bombay and Bengal, and of the ports, Calcutta followed by 
bay are those most concerned. But’the rail-borne traffic from Cal- 
a is ‘a direct consequence of the large receipts by sea from Madras. 

° to commercial qualities, Semler (Trop. Agrik., 1900, ii., 639) Commercial 
s tha the best turmeric is considered to be the Chinese, especially Qualities. 
rT ; the next the Indian, produced in Bengal, Pegu, and Madras ; 
Bombay and Sind afford the worst qualities. As a rule turmeric 

iy in Europe in powder-form, but if the solid be desired, the rhizome- 
s should be chosen big, hard, heavy and difficult to break, deep- 

oloured, with warm aromatic taste and a distinct aromatic effluvia. In 
Bainsotions for selection, Semler practically repeats the advice given by 

Milburn in 1813 (l.c. 542), but it is possible they are quite applicable to 
aay trade. The price on the European markets varies from 12s. 

A ar dpe ape ie Martin, Hist. Antig., etc., 1838, ii., 834-5; Taylor, Topog. 
Dacca, 1840,.139 ; Journ. Soc. Chem. Indust., 1895, xiv., 1079 ; Woodrow, 

$ Ind., 1899, 479-80 ; Russell, Monog. Dyes, C. Prov., 11-5 ; Holder, Madras, 
"Giles, "Note: on Karini Dyes; Andrews, Ind. Text. Journ, viii., 59; Hurst, 

‘Sill and Printing, 84 ; ‘Dutt, Mat. Med. Hind., 1900, 255-6 ; Thorpe, 
Dict. Appl. Chem., 1900, iii., 886-9 ; Allen, Comm. Or. ‘Anal., iii., 458-61 ; Soc. 

a: Indust., 1902, xxi., 1559-60 ; Greenish, Micro, Exam. of Foods and Drugs, 
1903, 286-7 ; Joret, Les Pl. dans "L Antiq., 1904, ii., 265; Blyth, Foods, Their 

— Oor and Anal., 74, 86-7, 141, 490; Leach, Food Inspection, etc., 1905, 350-3 ; 
apa Micro. Tech, Prod. (Winton and Barber, transl. ) 1907, 262-6.] 

_ CYAMOPSIS PSORALIOIDES, DC. ; Fl. Br. Ind., ii., 92; DEP, 
he and Fuller, Field and Garden Crops, pt. ii., 24-5, pl. xxv ; Church, ii, 678-4. 
‘Food-Grains of Ind., 124 ; Mollison, Textbook Ind. Agri., iii., 84-5 ; Duthie, Cluster- 
‘Fl. Upper Gang. Plain, i. 247-8 ; Cooke, Fl. Pres. Bomb., i., 308; Luu- bean. 

v 

Bhar The Cluster-bean, guar, gaurt, guvar, kuwara, "kauri, kachhur, 
dararh, mutki, buru raher, pai-pdzoon. A robust annual pulse 

tivated in many parts of India from the Himalaya to the Western 
Peninsula, and never found truly wild in any pt of India. 

_ Mollison mentions three forms met with in and Baroda Territory, y,,isties, 
(1) pardesht, sown sparsely amongst kharif cereals ; (2) sotia guvdr, growing 

at to ten feet high and sown extensively in Gujarat. It is raised as a shade ghade Plant. 
t to ginger and the leaves are left on the ground as green manure; in the 

Jands of Surat it is grown with cucumbers, being planted in May and 
ated, till the rains. The pods are used as a vegetable and serned like French 
.3 (3) deshi, the common form, with violet seeds, sownjas an ordinary 

Lipp and extensively used as cattle-fodder. Duthie and wos mention a 
a known as deoband kawdra, which is often cultivated in the United Pro- 

as a hedge or shade plant: They observe also that when the plant is 
ultivated as a vegetable it is grown on highly manured land near villages, but 

; raised for cattle-fodder is cultivated on light sandy soils. It is sown 
be: commencement of the rains and cut in October. The average yield of 

img ky is about 10 maunds to the acre. Gudr is specially suitable as a green 
or green fodder crop owing to the amount of nitrogen it contains and its 

comparative freedom (when young) from fibre. Church gives the nutrient ratio 
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of the dry beans as 1:1-7, and the nutrient value 79. In certain districts, suc 
as Meerut, where this plant is regularly and largely grown as cattle food, th 
breed of animals met with is remarkably fine—a high testimony to the care take 
of them. ee” 

it 

CYMBOPOGON, Spreng., Pl. Min. Cogn. Pugil., 1815, ii,, 145 

Andropogon, Linn., subgen. Cymbopogon, Benth. & Hook., Gen. Pl., iti. 
pt. 2, 1133; Hack., in DC., Monog. Phaner., 1889, vi., 592; Fl. Br. 
Ind., vil., 202-10; Stapf, Kew Bull., 1906, 302-64; GRAMINEH. 

I have decided to retain Cymbopogon as a separate genus instead 
of placing it under Andropogon, but I confess to being influenced mor 
by industrial than botanical considerations. While engaged writing th 
brief account that follows, of the Indian economic species, certain sf 
mens were received at Kew, which necessitated a re-examination of 
genus or rather the sub-genus Cymbopogon. Dr. O. Stapf entered on 
this study energetically, and his report which has since appeared deal 
with the botanical aspects more thoroughly than can be attempted it 
this work. He has, however, most obligingly permitted me to ca 
him freely, and has done me the favour to read through the 
abstract of the subject here given, and to offer useful suggestions. — 
may be said that the practical result. of his studies is the de 
establishment botanically of the plant that yields the Lemon-grass | 
India as distinct from the Citronella Oil of Ceylon. 4 

The present may be described as a genus of grasses that contains some f 
species, widely dispersed in the tropics, principally of the Old World, rare in th 
temperate regions, as also in America. The species that are of chief economic 
value are aromatic, but it would almost seem as if that property had been acq iired 
or rather was dependent on environment for its existence or its intensity. Thi 
are four essential oils recognised by the chemist and in trade. These are Palm ros 
(Rusa), Citronella, Lemon-grass, and Ginger-grass Oils. While that is so, a fey 
writers have affirmed that these are not necessarily the produce of separate plants 
but maybe a consequence of climate and soil or of methods of cultivation an 
seasons of collection, or systems of preparation if not even degrees of adulteration. 
It is certainly the case that a species or variety that will yield the oil for which 
it is noted in one region, may not do so (or only to a very small extent) in an ; 
But while environment doubtless exercises a powerful influence, it seems 
that the properties recognised by the chemist can alone be secured by the 
vation of particular forms that are known to yield these. It accordingly follows — 
that the selection of stock with this (as with all other cultivated plants) e- 
comes a question of supreme importance. In India one or more species of 
Cymbopogon occur from the extreme north in Afghanistan, Baltistan, 
and Sikkim, to the extreme south at Cape Comorin. And what is more 
prising, some of the forms are dispersed from the tropical plains to the tempet 
alps. One exists in the vegetable gardens of the well-to-do from one 
India to the other (a few roots, at most, in each garden), the leaves being plu 
and used in cookery (Firminger, Man. Gard. Ind., 322). That particular 
appears, however, to flower very rarely, and it has accordingly not as yet 
satisfactorily described. In the Dictionary I assumed, as others 
that Andropogon citratus, DC., might be the Indian garden plant. The na 
citratus suited its properties and popular reputation. De Candolle has 
where, however, described the plant to which he gave that name, but Nees 
Gartenzeit., 1835, 265) accepted A. eitratus, DC. Recently a fairly exte 
cultivation of what is spoken of as Lemon Grass has taken place in Travane 
and Cochin. The oil obtained from that plant has been pronounced diff 
from and very much superior to either the citronella of Ceylon or the 
of the Deccan. The rapidly expanding trade in this Cochin oil has caused ai 
inquiry to be instituted with a view to extending its cultivation in the We 
Indies. The oft-repeated statement that it exists in India both “ wild 
cultivated ” is, however, distinctly misleading. In Ceylon ©. Nardus mi 
be spoken of as systematically cultivated, but there is no production of it 
India for commercial purposes. 5 
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RUSA-OIL PLANT 

Db. Martini, Stap/, lc. 335-41, 359-60; Andropogon Martini, 
rb., and the A. Schenanthus of most recent authors, but not of Linneus ; 
Br. Ind., vii., 204-5. 

‘This is the Rusa Oil plant of Northern, Western and Central India, 
sh in European commerce has received various names, such as “ Pal- 
a,” “Kast Indian Geranium,” or simply “ Indian-grass Oil,” 
dell etc., etc., the inferior qualities being sometimes returned 

ay tinger-grass Oil. ” The vernacular names are numerous, but since 
ieobable that no form of C., Nardus exists as an abundant wild 

on the plains and lower hills of the region where the rusa oil is 
Benaured, the names given in that country must be viewed as 

x the present species, except where they may embrace one or 
oth “of the forms of C. Schananthus as well. In South India wild 

s of both C. Nardus and C. Schaenanthus are met with abun- 
ntly, and the vernacular names for the grass oils of that portion of 
di Be cloealy confuse rigs By pa It has been suggested that the 

; general name “ rusa’ ** rusa-katel”’ (abbreviated into “ roshel”’ 
id rose oil) is in reality spc reson from “ rose,” seeing that the most 
mporté nt use of the oil is the adulteration or fabrication of rose oil. But 
se seponcd to that view it may be mentioned that until very recently 

not even to-day) the people of India were not aware that the oil they 
i goes mainly to Turkey to be used in admixture with rose oil. The 

st general names are—rusa, rosa, rauns, rhausa, rhawnsa, roinsa, rosha- 
yat, rohish, also gundhabena, mirchiagand, mircha, makora, gandi, panni, 

chuy »-bhor, tikhari, tukadi-moti, etc. According to Dutt (Mat. Med. 
ya ind. 271) and the authors of the Pharmacographia Indica (l.c. 557), 

is bhustrina, bhutrina or Earth- of the Raja Nirghanta and is the 
isha of the Sanskrit authors and the swrosa—the “ well flavoured,” and 

the “ agreeable odour,” of recent classical writers. 
- Varieties and Races.—It is a perennial grass plentiful throughout the 

¥ “ mer tracts of India, There is no very direct evidence, however, of its 
being anywhere cultivated, though certain tracts of country are more or 
ess Pproteoted and regularly leased out for the supply of the grass employed 

in the manufacture of the oil. There are six varieties of the species, de- 
sribed in the Flora of British India, two of which are Burmese plants not 
pparently utilised industrially, and a third would appear to be unim- 

‘portant. Stapf has raised to specific rank the following of these varieties ; 
tt while the first mentioned affords the true rusa oil, the others may be 

and in some instances have been used ap neta, for the same purpose :— 
a Hea) Martnd, Stent; A. Martini, Roxb., Fl. Ind., i., 277; A. nardoides, Nees 
(in A. pachnodes, Trin. ; A, Schwnanthus, Lisboa, Journ. Bomb. Nat. 

Soc., 1889, IV., 190. 
i "This is the plant collected by General Martin in Ballaghat, Mysore, in 
1791-2 and cultivated by him afterwards at Lucknow. There are specimens 

| it in the Kew Herbarium from Kashmir, Panjab hills, Simla, Almorah, 
g hwal, Nepal, also the Black Mountains, etc. ; of Bengal from Rajmahal and 
sing’ hbum ; of the Central Provinces, from Chanda district ; from Bombay ; 

2 Rajputana ; and lastly from South India. 
~~) C. cxsius, Stapf; A. cesius, Nees (in ). The majority of the specimens 

of this form seen by me in the Kew Herbarium came from South India. 
‘It is evidently the plant of which Herbert de Jager wrote, in 1683, that he 
ae whole fields fragrant with it when travelling in Coromandel, and of 

ch he found the people of Golconda preparing a perfume. 
(0) C. polyneuros, Stapf; A. versicolor, Nees, in Wight, Cat. n. 1705; Lisboa, 

te. iv., 120; 1891, vi., 65; A. polyneuros, Steud. A South Indian plant, 
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' but mention is made of its having been procured from the Central Prov; 

- condition of the variety Martini, or perhaps rather that eesius is the less 

PERFUME-YIELDING GRASSES 

and of its existing in Ceylon. A specimen was sent from the Botanic Ge 
Nilgiri hills, with§ia label bearing the following remark :—‘“ Wild 
grassy hills about Ootacamund and from which species the oil, shown a a 
specimen No. 98, was obtained in Feb. 1902.” ‘ie 

According to Forsyth (1827) the best rusa oil is obtained from = 
few cuttings, and an inferior oil from the second crop of the plant. The « 
of the Pharmacographia Indica (1893, 558) say the grass is called motiya 
young and of a bluish colour, and soufiya when old and red-coloured. — 
view was also advanced by Lisboa, who speaks of the change from the bi 
green to the red inflorescence as a characteristic feature of the autumn 
country where the grass is at all abundant. It would thus seem that c 
authors often uphold the opinion that the variety cesius is but the av 

condition found on dry soils as well as the autumn growth of Martini. In 
support of that view I would point out that while many writers, including the 
original discoverer of the plant, speak of it as found on the dry hillsides, o 
repudiate that statement and say it is met with only in low-lying damp or marshy 
soils (Ind. For., 1901, xxvii., 602). On the other hand, the strictly botanical vig 
of the above varieties is supported by the author of the Khandesh Gazetteer 
23), who says there are two forms which grow freely at Akrani, the one 1 
bluish flowers, called sophia, the other with white flowers, called motia; the 
oil from the last fetches the higher price. Duthie had two specimens s os 
him by a correspondent in the Central Provinces, who strongly maintained # 
they were two distinct plants. i 

Reasoning back from the chemical results, it would seem as if the + 
qualities of rusa oil might all be obtained from one or from more than one vai 
of ©. Martini, but that ¢. Nardus, while it yields the varying qualities o 
tronella oil, is not capable of yielding rusa oil as well. The assumption t 
the South Indian cultivators are producing lemon-grass oil from the same p! 
as that from which they have recently begun to produce palmarosa (rusa) 0 
therefore, not correct. And whatis even more to the point,the reputation of 
lemon-grass oil, as rich in citral, will be destroyed should they take to mi : 
with rusa. These both afford geraniol, the perfume for which the vt hee a 
by the soap manufacturers. [C/. Gildemeister and Hoffmann, Vola Oils, 182.) _ 

To the promising new industry in lemon-grass oil, definite knowledge - 
garding the individual properties of the plants grown may be said to p r 
the way for more rational efforts in production. As already stated, it is e 
to enforce recognition of four distinct oils—Citronella, Lemon, Rusa and G 
grass, with varying qualities of each, and in consequence to recognise four ¢ 
plants as affording these oils. The present species is that which yields : — 

RUSA OIL.—Central Provinces.—The industry of preparing this ¢ 
so far as can be discovered, is a comparatively modern one. No mentic 
is made, in the list of court perfumes used by the Emperor Akbar in 1é 
of any form of grass-oil. [Cf. Ain-i-Akbari (Blochmann, transl.), 
The oldest detailed account of Indian rusa would seem to be that writ 
by Forsyth (T'rans. Med. and Phys. Soc. Calc., 1827, iii., 213-8) regard 
the district of Nimar (Nemaur) of the Central Provinces—hence the tr 
name of Nimar oil. The grass, he says, is met with in frequent distinct 
patches in the greatest abundance along the foot of the Vindhya nie 7” a 
the vicinity of Gaum Ghat, and thirty miles farther west on the tableland _ 
of the same range near Nalcha, at which places only he believed it tok 
prepared to any appreciable extent. By about the latter end of August 
begins to bud, and continues to flower in tolerable vigour till the end | 
October, during which period alone it gives out the oil in sufficient quanta 
to cover expense and trouble of preparation. vi 

The oil is obtained by distillation. A wrought-iron boiler is ft 
over an earthen fireplace and surmounted with a head from which t o 
straight tubes, from five to six feet in length and two inches in diametei 
conduct the vapour into a couple of large copper receivers immersed i 
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RUSA OIL 

old water. At the conclusion of the ppesgees the condensed fluid is poured 
}a large wide-mouthed vessel and permitted to stand for some time, 
en the oil may be skimmed off the surface with a small spoon. 
Th plant is cut across when it begins to flower and bound into 
uall bundles or maniples, 250 to 300 of which are placed in the boiler 

id so much water poured over them as to leave a sufficient space for 
yullition. The process occupies about six hours, and there is a succession 
yitendants so that the charge is repeated about four times every twenty- 

ir hours, and about one seer of oil is thus obtained. In passing through 
hands of the traders this oil is largely adulterated with gingelly oil. 
From the various reports that have been published by the Forest De- 
tment it would seem that a great improvement has taken place, with 

sorresponding expansion of the production, in the Central Provinces. 
the Annual Report of that Department for 1903 it is stated that the 

y appears to be extending in Nimar, whilst it has been carried to 
tul, Hoshangabad, Mandla and Sedni. It is then added that there is no 
uson why it should not become an important industry. A. D. Bhote 
ves in the Indian Forester (1901, xxvii., 602) an interesting account of the 
sa oil industry of Hoshangabad. He says that 500 lb. of dry grass yield 

Tb. of pure oil. Schimmel & Co. mention a case where 373 lb. of grass 
om Khandesh distilled in Bombay gave 1 Ib. 5} oz. of oil. 
4 B ombay.—The production of this oil was fostered by the Muham- 
nadan rulers of the Deccan, hence Khandesh oil came to be more spoken 
than that of Nimar. Some writers in Europe would appear to have 
hought Nimar and Khandesh were one and the same place. [Cf. Sawer, 
dorography, 46.] Speaking of the Khandesh industry, the Gazetteer 
wfiords useful particulars. It would seem that the original seat of the 
ndustry in that province was Pimpalner, but the manufacture has spread 

to Nandurbar, Shahada and Taloda. The makers are Muhammadans, 
whe at the close of the rains (about September), as the grass is maturing, 
uy it from the Bhils, stack it, and set furnaces on the banks of the brooks 
vhere wood and water are plentiful. The distillation pursued is in all 
ssential points the same as that of Nimar, except that when the cauldron 
which serves as a condenser begins to vibrate, it is removed from the 
stream, emptied and refixed. The fluid from the condenser is stirred 
until the oil begins to form. To make very strong oil, the contents of 
the condenser are redistilled; the oil which forms on the surface is 
then skimmed off and the distillate used as the water for a fresh charge 
of the still. The oil is packed in skins and sent over the Kundaibari Pass 
to Surat or vid Dhulia and Mammad to Bombay. 
_ Berar,—While touring in Berar (Ellichpur district in 1894) I devoted 
Some attention to the rusa oil manufacture at Muktagiri. Four stills 
were found by me fitted into a furnace with their condensers submerged 
ina stream. The plant used was C. Martini, Stapf, found on the dry 
hilly slopes around the distillery. The crop had been cut and stacked, 
pending the termination of the rains. During the time of my visit in 
December it was being distilled. The flowering tops had been cut and 

| tied into pulis or bundles, each containing from 60 to 80 stalks; five 
| of these were tied into a larger bundle; 20 of these larger bundles were 
| counted as 100. Into the boiler from 230 to 350 pulis were placed, and 
packed transversely. Over this was poured four kerosene tins of water. 

Each charge was said to yield 3jchataks, or one-fifth seer of oil. The dise 
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PERFUME-YIELDING GRASSES 

tillate (or fluid obtained from the condenser) was decanted on cooling | 
the water being allowed to strain off slowly, and thrown away, and | 
not used a second time as in Khandesh. But before decanting, the o 
skimmed off with a feather certain globules of oil that had formed 
the surface. This was said to be the finest and most highly valued 
and though troublesome it was profitable to remove it by itself e 
although only a few drops were obtained from each distillate. After 
the greater proportion of the water had been strained off, the mixed oil 
and water was placed in a clear glass bottle, and, the hand being held 
against the mouth, it was inverted. The water was then allowed t¢ 
gradually escape, and the oil thus purified. It is at first dirty brown in 
colour, but clears as it is kept. According to the estimate made by me 
on the spot, from the data furnished by the owner of the distillery, the 
cost of working each still, including labour, rent of land, hire of appare 
etc., would be Rs. 1-12 and the net profit Rs. 1-10, even were the oil sok 
pure; but it is largely adulterated with kerosene oil. It is sold at about. 
Rs. 9 a seer (2 Ib.) I was told that Jamod, in Akola, had the best name 
of all the localities in Berar for its rusa oil. ae 

Madras.—Mention has been made in the concluding remarks under 
C. polyneuros (above) of a new supply of what would appear palmarosa 
oil having been organised in South India. But let it be here repeated 
that Stapf regards that as a distinct species, and, therefore, very possib 
the oil may have distinctive properties of its own, though classed in t 
as a quality of rusa or in some cases of lemon-grass. The subject will 
found dealt with more fully below under the trade of lemon-grass- 
flexuosus. Instead of being exported from Cochin along with 
lemon-grass oil, this is conveyed to Bombay and shipped from ther 
Europe and America, in direct competition with the Khandesh and Ni 
oils. This has so materially increased the supply that a serious dec 
in the price paid has taken place. Schimmel & Co. (Semi-Ann. Rept., 
May 1904, 54) say, “‘ The producing districts have been extended so largel} Ys = 

an extremely difficult matter whether to advise buying at present low 
prices or not.” “An excellent selection of qualities of so-called E 
Indian geranium and palmarosa oil of the last harvest is available, ar 
is quoted lower than at almost any previous time.’ It seems fairly certai 
that the increased production and high-class degree of oils offered is the 
direct result of the South Indian supply, and of the endeavours of the — 
Forest Department in the Central Provinces. ee 

Properties and Uses of Rusa.—According to Gildemeister and Hoff- — 
mann (Volatile Oils, 281-5, 4334), the chemical examination of Rusa oil led — 
to the discovery of geraniol, which is present in good qualities to the extent — 
of 76 to 93 per cent., the greater proportion in a free state. Of citronella, — 
if present at all, there are traces only. It is thus an oil widely different — 
from that obtained from C. Nardus, the citronella. Itis a light-coloured 
oil, soluble in three or more parts of 70 per cent. alcohol. Its saponific tion 
number lies between 20° and 40°, but after acetylisation between 230 | 

and 270°. It is frequently adulterated with various fatty oils, as also 
with turpentine and kerosene, which latter lowers the specific gravity — 
while the fatty oils raise it. , — 

It is chiefly used for admixture with rose oil, and, since it does not — 
solidify by cold, it prevents the crystallisation of the rose oil. Sawer — 
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‘and others tell us that it is redistilled in Paris, and in Turkey is subjected 
| to a special treatment which appears to render it more fit to mix with 
atta ar roses without betraying its odour; this consists in shaking it 

vith water acidulated with lemon-juice, and then exposing it to the sun 
nd. ir. By this process it loses its penetrating after-smell and acquires 
pale straw colour. This was originally explained by Mr. Baur of Con- 

Stantinople. It may, in fact, be said that the traffic in palmarosa oil 
| very nearly entirely for the production of cheap atta of roses, and hence 
yurchasers of that article require to deal with firms that will give 

@ guarantee of its purity, should they desire to possess the expensive atta 
of roses. [C/. Gildemeister and Hoffmann, /.c. 433-5.] 
_ Indian Trade in Rusa.—It has already been stated that the traffic in Trade in 

is oil is mainly to Europe and from Bombay. Formerly it was shipped Rusa. 
Red Sea ports and conveyed by land-routes, mostly vid Cairo to Con- 

tantinople and thence to Europe. Hence it came to bear the absurd name 
ow happily discontinued) of ‘‘ Turkish Geranium Oil.” It is nowadays 

shipped direct from Bombay to Europe, but in Bombay it is assorted and. 
deposited within large tins or copper vessels of 100 to 200 Ib. capacity. 
These are surrounded by a network of ropes, but are not placed within 
boxes. It has been estimated by Mr. Bhote and others that the annual 
e ports from Bombay come to something like 50,000 lb. In the modern Exports, 
‘trade Ellichpur in Berar has become one of the chief towns of Northern 
Thdia, from which Bombay draws its supplies. But that estimate must 
very possibly refer to the produce of Bombay and the Central Provinces 
alone, since the actual exports in 1902-3 were returned at 125,595 lb, The 
difference is possibly a direct evidence of the immense supplies being 
nowadays derived from South India. Of these exports, France, Germany, Countries to 
the United Kingdom and the United States are the receiving countries, lat 
‘mentioned in order of importance. 
___ The value of the essential oils exported from Bombay (chiefly rusa oil) Prices. 

_ was returned as follows :—1899-1900, Rs. 2.78,005 ; 1900-1, Rs. 3,41,670 ; 
1901-2, Rs. 6,10,783,; 1903-4, Rs. 5,38,774; 1906-7, Rs. 3,19,949. At 

the prices presently ruling, palmarosa oil is sold wholesale at 3s. 9d. a 
pound, and ginger-grass oil at 2s. 3d. 

©. Nardus, Rendle, Welw. Cat. African Pl., ii., pt. i., 155; Stapf, D.E.P., 
4 Bull., 314-8, 354-5 ; Andropogon Nardus, Linn., Fl. Br. Ind., vii., 1. 247-9. 

As recognised by modern botanists this is a protean species, since it 
has been made to embrace some ten varieites. Stapf has, however, come 
to the conclusion that it is perhaps more expedient to treat the follow- 

as distinct forms: C. Nardus, Rendle, C. confertiflorus, Stapf, 
©. flexuosus, Stapf, and C. citratus, Stapf. For the purpose of this Associated 
work it would seem sufficient to group them together, treating the first ‘Pei 
as more especially the comniercial plant. Thus constituted it occurs 
ao the hotter parts of India, Burma, the Malay Peninsula and 

ylon, and is distributed to tropical Asia, Africa and Australia. But it 
would almost seem as if some at least of the better-known oil-yielding 
forms had (as cultivated plants) originated in the Malaya, since even in 
Ceylon citronella is admitted to be different from the undoubted indigenous 
stock. In India no form of C. Nardus (other than the allied C. citratus) 

_ existed until quite’ recently in a state of systematic cultivation. In any 
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effort at extended production it would, therefore, seem essential tha: at 
separate attention be given to the forms of this and the allied species as 
established by Stapf, namely :— ‘i 

(a) C. Nardus proper. The Citronella Grass. The first definite account of 
this grass would appear to be that given by Grimmius (Laborat. Zeylon.) ar 
author who died in 1711 but who mentions the oil made from citronella. ap 
remarks that he is unable to distinguish the different kinds of Ce 62 : 
citronella, but in his opinion all the cultivated races have been derived - from. 

): C. confertifiorus, Stapf. ae 
This is the pangiri maana grass of Ceylon, and is there only known ir 

cultivation. It now seems possible that many of the vernacular ng 
given in the Dictionary under this species belong in reality either to 
plant given below as ©. flexuosus or to one or other of the forms of C. me 
The present plant does not appear to have been known to the Sans! 
Arabic or Persian ‘medical! writers. It owes the botanical name Wardus 
possibly to a confusion. Linneus assumed (Mat. Med., n. 32) that it was the 
nard of India: it was early known in Europe as spica indica or spigo nardo. 
But it is surprising that there is no very distinct early record of the wild pla 
having been systematically distilled in South India as ¢. Martini is in the 
although it is probable that Ainslie may be alluding to it, since botanic 
the cultivated stock would appear to have been derived from a plant tha b 
wild in South India. 

CITRONELLA Cultivation in Ceylon.—It is cultivated ohiatiy4 
Ceylon and Malacca. Winter (Chem. and Drugg., lii.,646)—one of the larg 
distillers of citronella oil—says there are two varieties. These are ( 
form known as lana batu, which appeared naturally in 1885; and ( 
another, known as maha panigri, which represents the older stock— 
more delicate plant than (1). There is no specimen in the Kew Herbarit 
specially labelled as maha pangiri, but there is one of lana batu. This 
C. Nardus proper, but it is attacked by a form of Ustilago or Smut- 
parasitic fungus—that lives within the tissues of the plant throughout its ts 7 
life, and may thus possibly influence materially the yield of the essenti " 
oil. This might (if so desired) be completely eradicated by the seed b 
previously washed in water at a temperature of 120° F. In the Admini 
tion Report ofthe Royal Botanic Gardens, Ceylon, for 1903, mention is m 
of the appearance of Ergot (Claviceps) as a disease on the maana crass 2 

It is said that the lana batu is the most widely distributed form of this 
species and can be produced on soils of a much poorer quality than choad 
required for the maha pangiri. The plantation once established needs 
little attention further than to cut the shoots systematically so as to prever 
flowering. There are two seasons, the first and principal in July 
August; thesecond from December to February. The yield averages Pa 
16 to 20 bottles (according to some writers 22 to 28 lb.) per acre for ee 
first crop, and 5 to 10 bottles (7 to 14 Ib.) for the second. But with age — 
the plant yields less and less, so that by fifteen years the plantation has to — 
be renewed. The yield also varies greatly with seasonal conditions. In 
the Ceylon report above mentioned particulars will be found of test ex-— 
periments on the yield of different forms of the plant, as also eo 
seasons of collection. The variability will be seen to be remarkable, 
pecially the lower yield of the indigenous as compared with the introd: 
and. cultivated. forms.) .( «)[/ 01) Wash fp Wee oc ee he a 

In Ceylon the distillation is accomplished by direct steam without ae 
addition of water to the grass. A charge of dry grass is distilled in about — i 
six hours, and the exhausted grass, after being dried in the sun, is used as 
the fuel for the works. Citrone/lal is the principal bearer of the citronella 
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dour. The lana batu variety yields an oil that contains oitrone/lal (28-2 Qomposition of 
er cent.), is relatively poor in geranio/ (32°9 per cent.), affords methy/ 

_sugeno! (8 per cent.), and has a high specific gravity. It constitutes the 
ulk of the citronella oil of commerce. The oil of maha pangiri contains 
0:45 to 55°34 per cent. citronellal, 38°15 to 31-87 per cent. geraniol, and 
aly 0°78 to 0°84 of methyl eugenol. The low percentage of the last-men- 
med substance accounts for its low sp. gr. The maha pangiri is the 

rst quality, and is often in trade called “ Singapore Citronella,” while rirst Quatity. 
he lana batu is the second quality. Citronella is mainly in demand by 
ie soap manufacturers on account of its geraniol, one of the chief con- 
‘ituents of rose oil. 
_ Trade in Citronella.—The traffic in this oil first attracted attention Trade. 
bout 1887, when the exports from Ceylon were returned at 551,706 lb. ; in 

90 they became 909,942 Ib.; in 1895, 1,182,255 Ib.; in 1900, 1,409,056 lb. ;, . 
n 1901 they stood at 1,430,168 lb.; and recently (1902) suffered a serious Decline in 
decline to 1,294,7501b.; and in 1903 still further to 1,062,594 Ib... But. **?"* 
the decline in the production has caused a satisfactory rise in the price Rise in Price. 
from 9d. to 1s. 2d. per lb. Schimmel & Co. say the demand at present 
exceeds the supply, and that a decline in the price is inconceivable. The 
oil goes mainly to England, America, Germany and Australia. ‘The industry 
centres chiefly in the southern parts of Ceylon, where there are said to be 
50,000 acres under the crop, and over 600 stills at work. As compared with 
this the production in Singapore is reported hardly to exceed 30,000 lb., Singapore. , 

tained from about 2,000 acres. 
_ The Ceylon traffic has suffered, however, very greatly through adultera- Adulteration. 
tion with kerosene, fixed oils, and more recently alcohol, as also in conse- 

quence of overproduction. Of late the vigorous development of the Over production. 
cultivation in Java and the rise of the Travancore industry in lemon- Java. - 
grass oil are circumstances that have operated unfavourably on Ceylon 
production. Mr. Bamber (the Ceylon Government Chemist) has in- 
terested himself in this subject and has invented a process by which 

_ the adulteration of the oil that is being exported may be readily and. 
_ effectively detected. Satisfactory endeavours are being made by the 
Ceylon Government to improve the methods of production and manu- 
facture presently pursued by the Natives and to discountenance if not 
to check adulteration. 

| (0) ©. flexuosus, Stapf The Malabar or Cochin Grass. This is the Lemon- Malabar or 
| grass plant of Travancore. Stapf draws my attention to the fact that an Cochin 

t figure of this plant was given by Rheede (Hort. Mal., 1703, xii., Grass. 
107, t. 57), who calls it kodi-pullu. It is the ginger-grass oil (sukkanaru pillu) 
of some writers, such as Ainslie (Mat. Med., ii., 401), spoken of as procured 
from the Courtallum hills and from Tinnevelly district. It has been dis- 
adap by Wight to herbaria under the name A. flexuosus, Nees (Steudel. 

Pl. Gram., 1855, 388). 

_ LEMON-GRASS OIL Cultivation.—Very little of a definite and trust- Travancore 
worthy nature has been published of the production of this grass as distinct pracy 
from several others that are known to be grown. Every writer on the ®*™**°°~™ 
subject of the grass oils of India speaks of Lemon-grass Ort as being used 
by the Natives of India in the treatment of rheumatism and cholera. It medicinal oi. 
seems fairly certain that these passages have little to justify their retention 
under the present plant except where they make exclusive reference to the 
_ extreme South of India, and especially to the Travancore and Malabar oil. 
(Cf. Gildemeister and Hoffmann, Volatile Oils, 1900, 285; Wiesner, Die 
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Rohst. des Pflanzenr., 1903, ii., 577, etc.] But while the greatest possih 
obscurity has prevailed as to the botany of the Indian lemon gaia 
plant, the chemical identity of the oil has been fully established. It 
first made known in 1888 that the most interesting feature of lemon-gi 
oil was the large percentage of Citra/ that it contained. This has: b 
variously stated at from 70 to 80 per cent., and inferior or adulte: 
samples 40 to 50 per cent. It is employed in the manufacture of artifi 
perfumes such as the violet known as /onone, and like all the other 
oils ‘is utilised mainly in perfuming soaps. The demand for lemon-g 
oil has increased with surprising rapidity, and given to South India a1 
industry of considerable promise. The Travancore area may be described 
as the slopes of the mountains to the north of Anjengo, close to Quilon. n. 
It would now appear the plant is both wild and cultivated. The hillside 
are said to be fired in January to burn down the old and useless gras 
Six months later the fresh crop is ready to be cut: by that time the coun: 
side becomes dotted all over with furnaces and stills. During July, Aug 
September and October operations are continuously maintained, — 
there would appear to be no second crop. Speaking of the more recer 
Cochin industry, various public newspapers have afforded a few particulars, 
Mention is made, for example, of Mr. Barton Wright having leased large 
tracts of lemon-grass land in Waluvanad and Ernad of Malabar and buil ib 

a distillery on the most improved plan. The Moplahs are said to recognise — 
twenty-seven forms of the wild plant, of which five only are of commercial 
value and one is cultivated and never flowers. The wild plants are of — 
necessity forms allied to C. Nardus. Whether they all yield the same 7 
is doubtful, the more so since the allied form of C. Nardus all yield pe per- 
fectly distinct oils. a 

Indian Trade in Lemon-grass Oil.—In recent returns we read of wall i] 
new trade in rusa oil from South India to Bombay. As already ex- — 
plained, that is distilled from a wild plant, possibly CG. Martini, bes | 
polyneuros, and unless it be used as an adulterant is pe 
distinct from the lemon-grass. Schimmel & Co. (Semi-Ann. Pe, 
May 1903, 42), speaking of the lemon-grass oil, say, “It may be taken 
for granted that this new source of supply will in future form a strong 
competitor, and, that the prices will permanently remain low, whi 
would promote the consumption. At the present values the articldl 
will have all the more interest for the soap manufacturers, as the parcels — 
which have appeared on the market were chiefly of such a fine quality as . 
had not been met with last year.” It would thus seem certain that ig 
aromatic grasses of South India (like those of Ceylon) yield at least two 
perfectly distinct oils—rusa and lemon, and that the traffic in lemon- — : 
grass has become an important one. This may be indicated by the fact 
that the wholesale price has increased from about 2s. a pound in 1 
to 9s. 6d. (73d. per ounce) in 1904. The chief commercial centre is i 
said to be Trivandrum, and the exports are made from Cochin and Quilon. | 2 
In 1891-2 these came to 1,450 cases, in 1896-7 to 3,000 cases ; the subse- a 
quent years were as follows :—1899-1900, 2,792 cases ; 1900-1, 1,933 ; 
1901-2, 2,322 cases; and in 1902-3, 2,807 cases. But according to "local 4 
reports ‘the outturn of the last-mentioned year came to something like 5,000 
cases, each containing twelve bottles of 24-oz. capacity. The statement z 
is frequently made that the price paid for this oil has been forced up to an — 
extent that greatly interferes with increasing demands. 
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‘) ©. citratus, Stapf, Kew Bull., 1906, 322-30 ; Andropogon Schenanthus, Linn. D.B.P., 

10th ed.), 1759, 1304, Sp. Pl. note; Roxb., Fl. Ind., i., 274-5; Dalz. and j, 949-4 
bs., Fl. Bomb., 1861 (suppl.), 99; A. citratus, Trim, & Hook., Handbook Fl. 
yl., V.. 246; Ridley, Journ. . As. Soc. (Straits Branch), 1891, 3. Lemon- 
as ‘of. Indian vegetable ms. This is the oli-cha, nili or lili-cha, hirva-cha 

: tea), véshanap- or vdsana-pillu, nimma-gaddi, dgya-ghds or agin ghd. 
he n me cha (tea) is doubtless Chinese in origin but has been used in India for 

enturies, and indicates doubtless the use of the leaves as a flavouring ingredient 
t The employment of such terms denotes, however, recent antaien eo 
I mepeen knowledge of the grass. It is thus the edible lemon-grass or Indian 

na of 
Stapf informs me that he makes the sereh of the kitchen gardens of the 
F ay’ which is identical with the Lemon-grass of Singapore, correspond with 

6 veg ble prces plant of India. It was probably first mentioned by Franc. 
t nellus (1604), and the earliest unmistakable description of it was given by 

usebius Nieremberg (Hist. Nat., 1635, lib. xv., ch. 19, 343), who called it tanglat, 
‘name still in use in the Philippines. It is next mentioned by Bontius (Hist. 
fat. et. Med. Ind, Or. in Piso, Ind. Utri. re Nat. et Med., vi., 148), but Herbert de 

er in a letter to Rumphius, published by Valentini (Hist. Simpl., 1732, 392), 
yints out that Bontius was wrong, and that Sehananthus does not grow in 

; Jager calls the plant sire, and this is apparently the first occurrence of that 
name. | Reamaphive, in a letter to D. W. ten Rhyne, also employed the name 

siree but added that it might be called the sterile Indian schenanthus in order 
to distinguish it from the Arabian (Herb. Amb., v., 181, t. 72, f. 2). Sam Browne 
(B. Ind. Pl. in. Phil. Trans., 1702, xxiii., 1251-2) remarked that this grass was in 
his day used by the Portuguese women at Fort St. George, but was little esteemed 
by the Natives. It was met with in gardens near the sea coast, and had 
been introduced from Batavia about 1666 a.p. Lemon-grass was conveyed to 

nd by Sir Joseph Banks in 1786. Roxburgh gave 4. Sehenanthus the 
Bengali name of gandha-bend, but the description and the drawing made by him 
leave little doubt that the plant in question was the present variety of Vardus. 

_ Culinary Lemon-grass.—From the observations already made (see p. 
_ 450) it may be inferred that hitherto the very greatest possible obscurity 
has prevailed regarding the botanical sources of the lemon-grass oils of 
modern commerce. Before having seen Stapf’s interesting report I had 
written that if not a perfectly distinct species (for which the name 

_ eitratus had been accepted in the Dictionary and might with advantage 
| be continued), the present plant would prove one of the many races of 

©. Nardus. Apart from the fact that there is a plant widely cultivated 
‘in Indian gardens which is generally designated lemon-grass (Lisboa, 
Bomb. Grass, 1896, 87), and that a grass oil (named lemon-grass) is in South 
India obtained from a wild and apparently distinct plant (see C. feawosus 

_ above), there is the still further surprising circumstance that the trade 
recognises “‘lemon-grass oil ” as produced in Ceylon in addition tocitronella. 
‘[Cf. Gildemeister and Hoffmann, Volatile Oils, 288-9; Ann. Rept. Roy. 

. Gard. Ceylon, 1903, 15.] It would thus appear that the Ceylon 
ete have for some time been regularly growing the lemon-grass 
oil plant. 

‘To obviate possible confusion between the edible lemon-grass of India Malabar ana 
_ (C. citratus) and the lemon-grass oil of Malabar (C@. flewwosus), °°™ Sm 

f uses for the latter the name Malabar or Cochin grass. Unfor- 
tunately, however, lemon-grass oil is by no means exclusively obtained 
from Malabar, and “ lemon-grass” is likely, therefore, to be continued 
_to designate the oil in commerce, irrespective of the local Indian usage 
mentioned. But has it been proved that the lemon-grass (C. citratus) 

might not itself afford, or that it is not actually affording, an odor- 
iferous oil? It is understood that the lemon-grass oil of Ceylon is less 
valuable than the lemon-grass oil of Travancore. But has it been definitely 
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proved that both these are obtained from one and the same species, — 
the differences being climatic, not racial? In other words, has it 
established beyond dispute that the peculiarities in the grades of len 
grass oil denote the species of plants used ? With such uncertainty it 
perhaps permissible to think that at least some of the grades of lemon-g 
oil are obtained from the culinary lemon-grass—the oleum siree of Loc 
(Ephem. Acad. Nat. Cur. Cent., 1717, v-vi., app., 157); and if this be 
the name must be retained. ta 

The extraordinary anomaly is thus presented of an important p 
such as C. citratus, known possibly to a large number of the inhabitants 
of India and Ceylon, not having been systematically studied. This subject 
should, therefore, commend itself as worthy of attention to those who | 
have the opportunity of contributing either new material or fresh in 
mation. | . 

_. Rumphius says the leaves were used in cooking fish and in flavou 
wine, but he throws doubt on the roots being medicinal. In India 1S 
a whole (excluding the modern Travancore and Cochin industry) the 
Cutinary Lemon-erass does not appear to be distilled. Wallich (Pl. As. 
Rar., 1832, iii., 48, t. 280) under the name Andropogon Schenanthus — 
gives an illustration of what is possibly a distinct species but which has b: a 
Hackel, followed by Hooker, been treated as A. Nardus, Linn., var. — 
grandis, and with that East Himalayan plant Wallich has associated — 
the economic information of the garden lemon-grass. He quotes, for ex- 
ample, from Fleming.(As. Res., 1810, xi., 156), who says, ‘‘ Many Europeans — 
with whom tea does not agree, use, instead of it, the infusion of this plant, — 
to which they have given the name of lemon grass.” Dr, Wallich then — 
adds, ‘‘ Dr. Maton, one of the Vice-Presidents of the Linnean Society and 
Physician Extraordinary to the late Queen Charlotte, tells me that he has 7 
repeatedly been treated with a dish of lemon grass tea by Her Majesty, 
who used to be very fond of it, and was supplied with the plant from the — 
Royal Gardens, Kew.” ‘There are few people,” Wallich concludes, 
“who have experienced the influence of an Indian climate, who have not — 
found benefit from the wholesome and refreshing beverage prepared from — 
this grass.” It might almost, however, be said of India, as it can certainly — 
be said of England, that Queen Charlotte’s lemon tea has become completely 
forgotten. The lemon-grass is occasionally added to certain soups or used 
while cooking fish and curry, but.as affording a refreshing beverage it is 
unknown to the people of India to-day. ut 

Lastly, in this place mention may be made of Mrs. Lisboa (Journ, — 
Bomb. Nat. Hist. Soc., 1889, iv., 123) having figured and described a new 4 
species, viz. Cymbopogon odoratus, found wild at Lanowli, Poona, z 
which is said to yield an oil “ soft, sweet and more agreeable than that of — 
C. Martini.” It is thus evident that even if C. citratus be excluded 
from consideration as an odoriferous oil-yielding species, there are very 
possibly several distinct plants that afford oils, many of which are treated — 
as lemon-grass oils. se 

[C7. Sawer, Odorography, 88-9; Pharmaeog. Ind., iii., 567 ; Wiesner, Die Rohst. — 
des Pflanzenr., 1903, ii., 577; Western Star, Sept. 1901; Yearbook of P wy, 
1900, 162; 1901, 55; Chem. and Drugg., 1901, 864; 1903, 507; 1904, 179-82; | 
Trop. Agrist., 1901, 59, 199; 1902, 473; 1904, 531; Bull. Econ. L’Indo-Chine, | 
1902, 867; Der Tropenpflanzer, 1902, 196, 425; 1904, 321; Proc. Chem. Soc. 
1903, xix., No. 273; Chem. News, 1904, 21; Journ. Chem. Soc. Indust., 1903, 
1305; 1904, 75, 694.] “a 
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Ginger-grass 
©. Schonanthus, Spreng. According to Stapf (lec. 303-13, 
352) . there are at least two fairly distinct plants commonly assigned 
yy authors to Andropogon Schenanthus, Linn. These are as 

ollows :— 
_ (a) ©. Schoenanthus, Spreng., Pl. Pugil., 1815, ii., 15; A. laniger, Desj., Fl. 
ant, 1793, ii., 379 ; Fl. Br. Ind., vii., 203 (in part). 
 Ginger-grass.—This is the Schanus, Schwnanthus, or Squinanthus, Ginger- 
d lo some extent also the Juncus odoratus, etc., etc., of Greek and Roman grass. 
riters, as also of most of the early writers on Materia Medica. An oil 
pared from it would appear to be known as Gincrr-crass. The 
n al names for the plant have been so much confused with the next 

cies (if not with several other species) that it would be a bold step 
deed to separate them and to affirm that wzkhir (Arab.), gérgiyah (Persian) 
id bhustrina (Sansk.) denote this particular species and no other. It 
llow pesaraingly that the modern vernaculars of India cannot be arbi- 
ily se . In fact it would perhaps be the safest course to call in 
e aid of geographical distribution and to assign the names in common 

use for perfume-yielding grasses in the respective areas where the spices 
bound, as being the names proper to these species. The present form, 
ecording to Stapf, is met with “ from Morocco to the Panjab and Ladakh.” 

“In the Panjab it is common in some of the desert tracts from Karachi 
to Peshawar and Ludhiana, growing on rocks, in sand or in hard loamy 
soil.” The Indian vernacular names best known for it within that area are 
khavi and ghatyart. . 
ae + would appear that an oil is actually produced in the Panjab from ou. 
this plant, though only very occasionally. In fact the reports that have 

_ appeared on the diversified properties of such oils are very possibly due to 
incorrect determinations of the plants concerned. In a few instances 
records of oil exist, however, that leave little room for doubt of having 
been actually obtained from the present species. Edgeworth (Journ. Linn, 
Soc., 1862, vi., 208) describes under the name Cymbopogon Ariana the 
plant met with in Multan—the country where the Malli resided in the 
time of Alexander the Great. Stapf has pointed out that on the label 
‘of one of his specimens Edgeworth wrote, “An essential oil expressed 
hs om the roots, manufactured only at Kastr in the Panjab.” This, adds 
Stapf, “is probably the same kind of oil which Vigne records from Hassan 
Ab dal (between Attok and Rawalpindi) with these words ; “ A stimulating 

oil is extracted and used in medicine.” Mr. J. R. Drummond confirms Uvsea 
' Edgeworth’s report by the information communicated to Stapf that a family 

of priests at: Kastir produced this oil quite recently (see Rosa, p. 926). 
It perhaps need hardly be reiterated that the oil in the above passages Nard Roots, . 

is spoken of as expressed from the roots, not from the leaves and shoots, cme 
‘The fact of there being a medicinal root, or rather two species of roots—the 
‘nard of the early explorers of India—known to all modern Indian medical 

writers is of great historic interest, and the botanical evidence would 
‘sup port belief that when dealing with the Western Panjab, Sind, Baluchi- 
stan and Persia, the plant in question may be acceptedas C. Schananthus, 
Tinn., but when dealing with the Eastern Panjab and the United Provinces, 
it is in all probability the species presently to be discussed, viz. C. 
Jwarancusa, Schult. ; 
(6) C. Jwarancusa, Schuit., Mant., 1824, ii., 458; Nardus indicus, Blane, Phil. 

.» 1790, lxxx., 234, t. 16, f. 1; Andropogon Jwarancusa, Jones, As. Res., 
1795, iv., 109; A. Ivarancusa, Dierbach, Fl. Apiciana, 73; A. Iwarancusa, Rozb., 
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SCH@NANTHUS MEDICINAL GRASS 
Medicinal Grass 

Fl. Ind.,i., 275-7; Dalz. and Gibs., Fl. Bomb., 1861, 301-2; Lisboa, J 
Bomb. Nat. Hist. Soc., 1891, vi., 66; also Bomb. Grass., 85; Androj 
laniger, Duthie, Fodd. Grass. N. Ind., 35-6, t. 23; Fl. Br. Ind., vii., 203 

part). = 
Wardus Sweet-scented Medicinal Grass.—Of this plant—the Nardus indi 
Indicus. of early writers—Stapf observes that it occurs on the outer hill- on 

the United Provinces, Kumaon, Garhwal, and westward as far as Pi 
war—mainly in the neighbourhood of watercourses. This is, therefore, 
much more abundant Indian form than the preceding. It frequents, a 
a rule, colder and moister regions. But the name jwarankusa, which 
Stapf treats as Sanskrit, is so in derivation very probably, but was appa 
ently never used by even the most recent of Sanskrit authors as the s 

name for this or any other grass. Dutt (Mat. Med. Hind., 1900 
gives the Sanskrit name lamajjaka as denoting A. Iwarancusa, Roa 
the lamjak of Hindi and the karankusa of Bengali. But according to 
the A. Scheenanthus (the bhustrina, Sanskrit, and ganda bena, Ben 
was the plant we now call C. citratus, so that the Sanskrit and vernac 
names above very possibly denoted both C. Jwarancusa, Schult, 
C. Schonanthus, Linn. [See Cyperus rotundus, p. 466.] a 

Duthie gives it the following vernacular names (some of which ms 
however, denote C. Scheenanthus) :—sirghurai, soléra, bur, ki 
gandhi, khawi, gander, runa, dabsulo, babhori, jardmkush, azkhir, 
gandel—none can be said to be derived from its supposed San 

. name. Roxburgh, who rendered the name jwarancusa as iwaranc 
gives as its synonyms ibharankusha, iwarankusha, karankusha, and 
these are Bengali, but makes no mention of Sanskrit names. So also. 
accepts karankusa as Bengali, but does not give jwarankusa as a San 
name. Moreover, Roxburgh very properly observes that as stated 
Blane, the virtue of the plant resides entirely in the root. Duthie, spea 
doubtless of this grass under Andropogon laniger, Des}., says — 
one of the sweet-scented grasses, “ the roots of which are sometimes us 
like khas-khas in the manufacture of tatties.” “ As a fodder grass it de 
not rank high in regard to its nutritive qualities. It is, however, lar 
made use of by cattle when it is young and tender. Its scent is sai 
affect the flavour of their milk. It is often stacked and forms a useful — 
supply in times of scarcity. Mr. Coldstream says that it will keep goodin — 
stack for upwards of ten or twelve years.” ‘The khair grass grows in 
hollows where water collects, and seems to prefer kallar, that cows 
graze upon it if hard pressed, but not otherwise ; also that bdr ho 
wives use wisps of this grass to clean out vessels used for churning 
holding milk.” r 

Spikenard The perfume being chiefly resident in the root, not in the stems 
versus Nard. ~_Jeaves, justifies the association of the Nard (perhaps more C. Schan 

thus than C. Jwarancusa) with the story of the Phoenician folloy 
of the army of Alexander the Great in Lus and of the confusion that if ng 
existed regarding the spikenard of the ancients. This, doubtless, is the 

found on the banks of the Ganges. i 
The preceding observations may be accepted as setting forth the se aration , 

of the two forms of Nard, both of which industrially have been tr as one — 
plant. It has also been affirmed that the chief property of the plant is — 
its sweetly scented roots. But apparently the leaves and shoots of one or 
other (or of a third species not separately recognised from them) yields” 
by distillation an oil with slightly different properties from rusa. In some 
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of the country the present plant is more sweetly perfumed than in others, 
® for example, in the vicinit Rawalpindi. Duthie tells us that a “ perfume 

nufactured from it, and the aromatic oil is sometimes used as a cooling 
ine.” ‘The authors of the Pharmacographia Indica (iii., 558) mention that 

of the Tuhfat-el-muminin (about 1669 A.p.) a distilled water was 
ade from izkhir and apparently the oil of €. martini was then unknown, if the 
yme izkhir was not used indiscriminately for C. Martini and C. Sehenanthus. 

a is is believed that the variability of rusa oil may to some extent be due to 
mixed with €. Martini and both distilled together, or to the oil 

t plant having been mixed with that of rusa (palmarosa). In fact, 
ing to most authors on essential oils, this is very possibly the chief source 

ome of the “ ginger-grass oils” of commerce (Gildemeister and Hoffmann, 
f me OXis, 285). If pure it is valued at 2s. 3d. per lb. Schimmell & Co. say, 

minations have proved that it is a pure distillate deserving absolute 
ence. Never has this oil been on the market in such fine quality as at 
» (Semi-Ann. Rept., 1904, 44-8). Gildemeister and Hoffmann (l.c, 300) 

nas the sp. gr. of 0-915 at 15° and its odour recalls that of elemi, It distils 
n 170° and 250°. The statement that an oil is not prepared from ©. Jirar- 

a would, therefore, appear incorrect. But the roots and lower stems which 
uted the Schananthus of the ancients would seem not to be collected in India 

 ataterial extent at the present time. Garcia de Orta (1563) was the first 
Bron san writer to refer to that product in connection with India. He tells 

it came from Muscat, was known as “‘ Herba de Mascat,” and was used 
Portuguese in India, but not by the Natives. He makes no mention of 

a the essential oils derived from this or the allied grasses. 
_ But in spite of the fact that so great an authority as Sir William Jones re- 

ed hotly Blane’s opinion that the Nardus of many authors was in reality 
bi eusa, I am strongly inclined to agree that a too literal acceptance 
Jones! view may be misleading and has possibly in the past induced error. 

y (Hist. Nat., bk. 12, ch. 12 (Holland, transl.), 364) says the “‘ Nardus spread- 
mto certain spikes and ears whereby it hath a twofold use both as a spike and 

s a leaf.” Apicius speaks of the spica indica being used in sauces and costly 
hes, but this may have been €. citratus—the plant that I have spoken of as 

ep estible lemon-grass. Paulus Aigineta (Adams, transl., iii., 265) derived his 
rmation mainly from Galen, who draws again on Dioscorides and, speaks of 

it purely as a drug and ointment. It seems highly probable, therefore, that the 
io of the ancients was different from the Jatamansi of the Sanskrit authors, 

ugh the plant known to botanists as Nardostachys Jatamansi doubtless 
Eee spikenard. Garcia de Orta (Coll., 1.; also in Ball, Proc. Roy. Ir. Acad., 

followed by most of the older Indian travellers, s apent of the Nardus as 
ae ed from the plains of India, and can only be referring to one or two 

s of Cymbopogon, certainly not to the alpine Nardostachys. 

-CYNODON DACTYLON, Pers.; Fl. Br. Ind., vii, 288; 
30) atius, Hist. Nat. et Med. Ind. Or. in Piso, Ind. Utri. re Nat. et Med., 
6: 58,148; Rheede, Hort. Mal., xii., 47 ; Jones; As. Res., 1795, iv., 248-9, 
1; Duthie, Fodd. Grass. N. Ind., 52 ; Pharmacog. 'Ind.: iii., 577-8 ; 
Li sboa, Bomb. Grass., 104-6, t. 57 ; Rept. Agri. Chem. Mysore State, 1901-2, 
27. Creeping Panic Grass or Doorwa, Bermuda Grass; dub, daurva, 
bla, kabbar, talla, burdwa, chibbur, dhobi-ghds, kali ghds, haridli, artigam- 
nila, etc. A perennial creeping grass which flowers all the year round. 
rows everywhere throughout India except perhaps in the sandy parts 

if Western Panjab, where it is rare. 
| Lisboa says this grass is now generally spread in the settled parts of Australia, 

: e it may have been introduced with cultivation. According to Vasey (Rept. 
U.S., 1883, 54-6, t. 59) it takes the place in the Southern States of the 

aous blue grass of the more northerly States of America. In India it is 
i y abundant on roadsides and delights in an admixture of sand, gravel 

; soil, and is one of the first grasses to appear on the partial recovery 
f rch soils. It ascends from the plains to 8,000 feet in altitude, but varies in 
iabit and nutritive qualities according to soil and climate. Is readily propagated 
¥y cutting up the shoots and roots and spreading these over the surface of the 
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BULBOSUS ECONOMIC SEDGES 
exible Fubers 

prepared soil, or depositing them in furrows, each row of cuttings being cover 
over by the preparation of the next furrow or by hand dibbling the — 
over the field. 

It is the commonest and most useful grass in India, since its stems and 
form a large proportion of the food of horses and cows ; it has great fatte 
milk-producing qualities. Makes good hay, which if carefully stacked will 4 
for years. Voelcker (Improv. Ind. Agri., 175) says of dub grass in India pep 

Cultivation. many parts it comes up naturally or may be easily propagated from cuttings si 
stuck in the ground. As a crop for irrigation it gives a great yield, and is,about — 
the only grass that keeps green in the hot weather. ‘To one coming newly tot sh 
country it is surprising to notice how from an apparently burnt-up ants 
surface a crop of fresh grass will spring up on the first fall of rain.” Acco: 
to the. Madras Experimental Farm Manual, dib, like most other meadow gra 
should be cut for hay directly the flowers appear, since under these cire 
stances the juices are more nutritious and the plant will produce another ct 
much sooner. The great object should be to retain the green colour of the gras 
by drying it as quickly as possible ; two or at the most three days should suffice 
for making the hay, and if the dews are heavy it should be put into haycock 
at night. The richness of the saccharine juices renders the hay more liable t 
heat and ferment, but excess in this direction may easily be checked bh 
ordinary methods of putting pipes from the centre to the outside of thes 
or building in two or three layers of dry paddy or cholam straw. 
* Tt is necessary, however, to notice that €. Dactylon, while very onsyithud 
is very difficult to eradicate. In the Farm Rept. Bombay (1898-9, 6) it is aid 
to be a persistent weed in black soil and to require deep hand-digging in the hot 

Medicine. weather to destroy it. The plant is used medicinally and a cooling drink is said 
to be prepared from the roots. Dzb is also used fairly extensively in Hi 
religious ceremonies, but it is necessary to distinguish carefully dib, dab, dab ax 
dib, which denote separate grasses. 

Fodder. 

Crop. 

\ chia 

DEP, OY PERUS, Linn; 8; Beilnd., vi, 691-6105. Brain, Beng. Pla td 

ii, 682-9. ‘ii., 1138-45; CyprRacraz. uh 
Sedges. ‘This genus of sedges contains some 60 Indian species. Most of these ar 

fairly valuable fodder plants, ially when young, others are dangerous we 
‘of cultivated lands. A few yield caltsis and leaves that are employed in thate 
‘and in grass-matting, and others afford tuberous rhizomes that are either eate 
(especially in times of scarcity) or are collected and sold as perfumes or medi 
The greatest possible obscurity still prevails, however, as to the determ 
of the Indian economic species, so that it may for the purposes of the pr 

Two Economic ‘work suffice to discuss them under two groups, those of value because of 7 
Groups. tuberous roots and those with culms and leaves utilised in mat-making. 

__ (A) Tuberous Rooted Forms :— 
D.E.P.,. 1. C. bulbosus, Vahl.; Fl. Br. Ind., vi., wget G: jemenicus, 
ii, 683-5. C. yemenicus, Linn., in Roxb., Fl. Ind., : ‘Clarke, Journ. 

Soc., xxi., 175, t. 2, ff. 17, 18 (but var. B. my “ ; also Journ. Bot., 18! 
‘XXViil., 18; Fl. Br. Ind. vi., 11; Trimen, Journ. Bot., n.s., 1884, xxii., 3! 
61; Woodrow, Fl. W. Ind, in Journ. Bomb. Nat. Hist. Soc., Xiii., 4 
‘Gamnie, Rec. Bot. Surv. Ind., 1902, ii., 193. The shilandi, shile 
arist, bid, theg, puri-gaddi (the grass) and puri- dumpa (the bulbils). r 

Sandy This small sedge is often very plentiful in sandy situations, as for exa: 
Situations. ‘in Sind and Baluchistan, the Upper Gangetic basin, the Deccan, M: al 

the Coromandel Coast and Ceylon. It is distributed to Arabia, Abys 
Central and North Africa. The characteristic (economic) feature of the plant 3 is 
the tuberous rhizomes (often called bulbils) that it produces. These are 
much larger than grains of rice, and since they are borne on long, thin, non 

Found Free tent shoots they are found in great abundance in the soil, free from each 
in the Soil. and free from the parent plant. They are accordingly collected by sifting 

sandy soil. They are encased in several easily separated scaly coats and, after 
removal of these, are roasted and eaten or are soaked in water, washed, pounded — 
into a flour, and baked into bread or cooked into puddings, ete. They have no 
‘aromatic property, and are strictly speaking edible not medicinal tubers,  —_ 
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2. ‘©. esculentus, Linn. ; Fl. Br. Ind., vi. 616; Journ, Agri. DEP., 
Soc. Ind., 1897, xi., 575-8. This is the Rush- nut, Earth-almond, ii., 684. 

Tiger-nut or chufas of Euro ean, American and African writers. Bret- Earth- 
schneider (Hist. Zurop. Bot. Disc. China, 16), while reviewing Kamel’s dis- ebnond: 
n 3 (1683), identifies the maa tchi or ag tchi or Chinese Water-chestnut 

w h the present plant. The name Water-chestnut usually denotes 
(see p. 1080). 

* ( the determination here ted should prove correct, the Chinese would chinese 
we to be accepted as having known the edible sedge from as early a date as Tuber. 

_ be shown for any other country. But it so closely resembles €. rotumdus 
it is highly probable the reputed discoveries of it in India and elsewhere are 

me instances at least due to mistaken determinations. It has, however, 
ecorded as found in one or two localities in the Panj4b and in the Nilgiri 

ills, but nowhere common. It thus no doubt exists in India, but until fresh in- 
catigat tions have been made it is perhaps desirable to leave the matter in this 
ositic efforts have, however, been put forth (so it has been affirmed) 

to introduce the cultivation of this plant, but with absolute failure everywhere. 
lhe present species, therefore, contributes no known portion of the supply of 
dible Cyperus tubers in India. Of other countries it is reported the tubers 

ar on roasted, then ground to a powder, and used in the preparation of chujfas 
: » or chujas chocolate. [C/. Kew Mus. Guide, 1895, No. 2, 59.] 

. eds Cc. rotundus, Linn. ; Fl. Br. Ind., vi., 614; Hove, Tours in Gujarat, D.E.P., 
tc., 1787, 25, 45, 112, 120; Dymock, Mat. Med. W. Ind., 1885, 844-5; ii., 686-7. 
‘a uckland and King, Offic. Corresp. Beng. Govt., Apr. 21, 1892 : Pharmacog. Motha. 

Ind., ili., 552-3; Dewey, U.S. Dept. Agri., 1894, 1-4; Bretschneider, 
San., 1895, pt. lii., 126; Woodrow, Gard. m Ind., 1899, 547; also 

hl. W. Ind., le. 431; Bull. Haarlem Mus. Pl., 1903, ii., 1145; Gage, Rec. 
Bot. Surv. Ind., iii., 112; also Prain, /.c. 303 ; Hosie, Rept. " Ssu’ch’uan, 

, 1904, 45. This is the motha, mutha, batha- -byir, tandi sura, musta, 
anaes korai, koreki-jhar, bimbal, etc. Bretschneider points out that 
sitiinvese name for the odoriferous tubers of this species (which occurs in 
uddhist books), namely mu ts’wi ta, comes from the Sanskrit mustuka. 

: “This i is a very troublesome weed of fields, gardens and waste lands, plentiful Troublesome 
= Toit: from the sea-level up to 6, 000 feet in altitude. Its occurrence as Wood. 

enemy of cultivation has been recorded in nearly every tropical country. The 
underground shoots that bear the economic rhizomes or tubers are persistent and 
ot ome woody, the plant being in consequence difficult to eradicate. The best 
esults at extermination have been attained by low shade and repeated mowin; 
own of the her . But ©. tuberosus, Rottb, is a plant so closely atic 

adhe seed that the late Mr. C. B. Clarke informed me it might quite safely be viewed 
botanically as a variety of €. rotundus. Economically the two plants are 
ntia, and are therefore treated here conjointly. One of them E ossibly 

. pertenuis (or ndgar-moth) of economic writers (Dutt, Dey, Dymock, Liotard 
" etc.), which yields an odoriferous medicinal root but is not ¢. PA 
foxb., which by modern botanists is called ¢. scariosus. Dymock speaks of two Kinds. 
two vein of ndgar-moth met with in the Bombay markets, viz. Surat and 

ie informs me of two kinds—a small tuber common in 

Ndgar-moth. 

a See Thecean, and a large one that does not extend beyond the heavy-rainfall 
zone of the Konkan and the Ghats. Clarke, who most kindly perused this 
article and made useful suggestions, asked the question—Could the medicinal 
root alluded to by Dymock and others be Mariseus bulbosus, C.B.C. ? 
€. seariosus has not at all events been recorded as found in Western India. 
Woodrow writes me that it does not occur in Western India as far as he knows. 
‘It is thus hardly likely to be the economic plant €. pertenwis, Dymock. 

thizomes of €. roteundus—cC. tuberosus—are very much larger than Aromatic 
those of €. bulbosus, are highly aromatic, and when mature are so woody that Tubers. 
they could hardly be eaten. Ground into a powder, however, they are used medi- Medicine, 
cinally, especially for external applications aslep. They have been at Ba 
diaphoretic, stimulant and astringent. The Scythians are said to 
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D.E.P., 
ii., 685-6, 

EDIBLE TUBERS 

ployed them in their special embalming preparation. They are also ped 
perfumery, particularly in giving a required aroma to certain fabrics anc h 
preparation of oud-bati—the fragrant sticks burned in Hindu houses to disg 
offensive smells. They doubtless constitute much of the so-called junc 
radix junct and kuwperos of the Latin and Greek authors, and which vy 
tolled by medieval herbalists, being sometimes, but erroneously, called 
jatamansi. [See Cymbopogon Jwarancusa, p. 462.] It is desirable to 
mind the hard woody nature and aromatic property of these tubers in 
distinguish them from certain edible tubers to which they bear some resem 
There would thus seem to be two chief forms of the medicinal and perfumer 
tubers—the motha (C. rotundus-tuberosus) and the ndgar-moth (¢€. perten is 
of Dymock, non Roxburgh). ode Ha 

Many writers, however, affirm that the tubers of €. rotundus and €. tubero 
are eaten, especially in times of scarcity and famine. They are, certainly, gr 
eaten by pigs, and in famine times may therefore be eaten by men. But it 
almost seem as if either of two conditions were necessary :—(a) that the 1 
of certain localities or particular stages of growth are more palatable than th 
tubers described as medicinal, etc. ; or (b) that some altogether different ant 
affords the edible tubers attributed to this sedge. ae 

Throughout India an edible tuber bears very frequently the vernacular name 
kaseru ; in fact it is mentioned in the Ain-i-Akbari. Roxburgh described Seirpus 
Kysoor as the kesur, common in Bengal and growing on the borders of 
ponds, ete. It possesses, he says, tuberous roots, but curiously enough he : 
no mention of these tubers being edible. Most Indian writers who me 
C. rotundus as yielding edible roots, speak of the plant, to which th 
as frequenting the margins of tanks (Beng. Offic. Corresp., l.c.). It woul 
appear highly probable that the so-called edible tubers of €. retundus of mi 
writers may have to be transferred to Seirpus Kysoor, Roxb., which Clarke made 
a variety of 8. grossus, Linn. Gammie’s Note on Plants used for Food during Famine, 
etc., in Bombay, while it gives C. bulbosus, makes no mention of C..%* 
nor of ©. tuberosus as having been eaten, but enumerates the following s 
of Seirpus as affording edible products :—(a) the bulbs of S. grossus, the. 
or kachara, and (6) the seeds of S. maritimus, the chid (the miraj of Woox 
In passing it may be added that so far as can be discovered Gammie’s all 
to the “seeds” is the only record of the grain of a Scirpus being eaten. 
thinking that Woodrow (formerly Professor of Botany at the Poona Co 
of Science) was likely to be able to throw some light on this question, I 
for his views. His reply was briefly as follows :—<‘ I found tubers in the ma 
carried these off to 5s i, and produced from them s. Kysoor. The | 
are globular, the size of a marble, have a brown fibrous covering and inwar 
are white, farinaceous with an agreeable flavour.” In a similar commun 
cation Gammie, the present Professor of Botany at Poona, informs me that th 
tubers of S. grossus are the favourite vegetable of the Parsis during the 
weather. The plant grows abundantly in the fresh-water tanks of the Kon 
but not in the Deccan. Lastly, Mr. I. H. Burkill writes me that the Ca 
supply of these edible tubers comes from Patna, Allahabad, Aligarh, etc 
Nowgong the plant is called ghogal; in Ganjam, santra; and in Prome, 
thon-myaung. Burkill then adds that another cyperaceous root is edible. — 
is believed to be Hieocharis. It is known in the Santal country as chichoor, 
in Central India (Tonk) it is kasuria. There can thus no longer be any coupe 
S. Kysoor is at least one of the edible tubers of India. Hooper (Rept. Labor. | 
Mus., 1906-7, 11) speaks of keshur tubers from Singapore, which it would ap) 5 
are regularly imported and sold in the Calcutta market. et i 

(B) Fibrous or Mat-making Forms :— ann 
4. C. corymbosus, Rottb.; C. semi-nudus, Roxb., Fl. Ind., i., 187; Fl, Br. Ind. 

vi., 612. A glabrous rush-like sedge which often grows to the height of two to 
three feet. It is met with from Kumaon to Assam and Burma, and/is distributec 
to Ceylon, Africa and America, It is known in India as gol-methi, mutha, goddw 
tunga, kodu, kurai, berhua, nwa-myet-yin. Var. 3. Pangorei,¢.8,C., is founded 
on a specimen furnished by Dr. Bidie from Tinnevelly, which had been. originally 
obtained from Madagascar. This, removes, therefore, any doubt regarding the 
material of the finer mats of that locality. ape 

_ 5. C, malaccensis, Lam. ; C. gangeticus (MS.), incurvatus, Pangoret and pro 
Rowburgh’s Fl. Ind., i., 203; Prain, Beng. Plants, ii., 1144 ; Fl. Br. Ind., vi., 608. — 
A native of brackish mudbanks from Bengal to Sind and distributed to Singa- 
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Manufacture 
ont: It is in Bengal known as chumati pati, and apparently 

; ters has been much confused with €. corymbosus. Hance (Journ. 
be sca vi 90 99-105) gives a most interesting account of the matting sails and 

; The former are not exported, but the latter constitute an 
t itom oft of traffic from Canton to the U United States of America. Hance 

plant as €. tegetijormis, Roxb., but C. B. Clarke informed me that he 
Ait ar being more correctly €. mataccensis, 

6 ormis, Roxb. ; OC. Ot Roxb., Fl. Ind., i., 209; Fl. Br. Ind., vi., D.E.P., 
4 Pi in Le. 1144. This form is closely allied to ¢. malaccensin, and the ii., 6 

ats seem to have often been ¢ by economic writers. It is a native 
mgal (Central and Eastern—the Sundribans), Chittagong, Assam, Bandel- 

n i Madras, and is distributed to China and Japan. A tall glabrous rush- 
> known as gola-methi or ica 

7. C tum, foxd.; Fl. Br. Ind., vi., 613; Prain, lc. 1144; the Sedge or D.E.P., 
58 - g Plant of Caleutta, the “alilestcad wetla, korai, mandri, yerkuti, ete. ii., 688-9. 
ex! a abundant and widespread sedge. It occurs throughout the 

in @. asrenda the hilla to, 6,000.feet, in. altitude from Kashmir to Burma. 

GR. (SS-MA TS: Calcuttaemats: Madras-mats.—Here and there Caleutta- 

‘oughout the greater part of India mats are made of the culms of certain mats. 
eies of sedge. Some are coarse, being woven of the entire culms, and 
rs exceedingly fine, the triangular culms being split into two, four, 

tht, twelve, etc., pieces. These strips of culms are carefully dried, when 
} found they have rolled round on; themselves. lengthwise, thus carrying 
_aete epidermis uniformly on the outside of the rush-like strands. 

process of splitting the culms is perhaps the most difficult and laborious re spap 
rt of the grass-matting art, especially when exceptionally fine mats 

».be woven. The collection of the culms and the splitting and drying 
the same are duties entrusted to the women, whose patience and delicate 

$ are in consequence important, factors in success. The men do the 
in g. The species of sedge most largely used is C. tegetwm (No. 7 

hove), “but Nos. 4, 5, and 6 are (according to some writers) each and. all 
np! Bioyed in the localities where procurable abundantly. In fact, as already 
ated, the finest mats are those produced in Tinnevelly from C. corym- Eamnanetly 
us, var. Pangorei. But the question whether the production of ; 

he finer mats necessarily depends on the special properties of the sedge 
sed or on the patience and skill of the operators has never been definitely 

; sea In certain regions species of sedge are used in the mat 
in other countries are never so employed, though plentiful. 

xia uncertainty still pervades the literature of the grass-mat 
2, more especially as to the particular forms of sedge used in the centres 
ecial repute. But the exceedingly fine mats of Tinnevelly, Cochin, 

al mpett, I pra Vellore, Indrawatty, Sevry, Talpier, Midnapur, etc. Palghat and 
lats, though often marvellously fine, very beautiful and highly artistic, are Mate? 
? mmercially much less valuable than the ordinary grass-mats, the so- 

d Calcutta-mats or muddr-mats, which are made mainly, if not ex- 
: Sealy. of C. tegetum. 

; Manutfacture.—The method pursued in the fabrication of grass-mats, Manufac- 
wever coarse or fine, is the same with all the Indian grass-mats, and ture. 
y be here briefly detailed. Threads. of ordinary country twine (more 

y cotton) are stretched along the surface of the floor of the factory 
1 okbaeae one inch or an inch and a half apart, and extending for the 
mgth of the desired mat. If intended for a large-sized) room they 

cover, or nearly so, the entire floor of the workshop, or may be 
ed in one corner, being only a, few feet in length and breadth, or 

any yards in length and only a few feet in breadth (the last being a 
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sort of piece-goods form which has recently been sent to hoon 
America very largely). The lengthwise strings constitute the war 
the mat. Previously they have been threaded. through a crudely for 
weaver’s comb or beam of the desired breadth, and they have also be 
attached to bamboos at both ends, which are so adjusted that cnonl 
be tightened as desired and the warp raised an inch or so above the flo 
of the room over which they are stretched. The operators commence 
at the far end. They sit in a row across the breadth of the fabric and 
the top of it. Hach possesses a crudely formed wooden needle (whic 
takes the place of the shuttle), and through the eye of this is inserted th 
end of the split and carefully prepared culm. This is passed alter 
over and under the threads of the warp and thus placed in positi 
each operator along his allotted portion of the weft. Simultane us 
the comb is beaten home and the next street of the weft commenced b 
being threaded above the warp, where the previous street went Belo W 
If colours or patterns are desired they are inserted by the hand ¢ 
proper positions. Thus slowly the work progresses. It is hand la 
from beginning to end, for so far machinery has not invaded this pecu be ur 
tropical craft, the prototype very possibly of the weaver’s art. a 

As already indicated, the finer artistic and coloured mats are mainl 
derived from Madras ; the plain white mats, or mats with coloured b ons 
only, come from Calcutta. In Western India grass-mats are never mac 
though several of the plants required appear to be fairly plentiful. — 
mats of Bombay are made from the leaves of Phanix robust 
Hook, }. 

Statistics of the trade in grass-mats cannot untovbunatels ied 
It is known that large quantities are regularly exported, and withi 
recent years the trade has greatly expanded. But the grass-mats 
returned conjointly with all other Mats and Matting Materials | 
p- 776). : By: 

D . s he 

DAIRY FARMING AND DAIRY PRODUCE.—In | 
modern comprehensive signification Dairy Farming embraces not ¢ 
milk but many other substances, the production of which can be econom 
cally combined with the supervision of milch-cows. These may be clas SS) 
fied as follows :—Live Stock—such as oxen, buflaloes, sheep, goats, 
poultry and bees. Produce—meat, milk, dahi, butter, gi, cheese, ‘08 
ducks, eggs, honey, bees’-wax, hides, aking, wool, horns, hair, fea‘ oe 
bristles and farmyard manure. Requirements—capital and s tock 
technical knowledge, suitable buildings, grass lands, a supply of cattl 
food and fodder, appliances and machinery, and easy, quick and che 
transport to large markets. . 0] 

So far as known, no one in India has as yet attempted Dairy uae 
in anything approaching the degree of thoroughness necessary to e 
complete success. While that is so, the larger towns have recently be 
receive some portion of their supplies from establishments asuallyiild 
nated Dairy Farms, and for same years past the necessity for a ge 
pure supply of milk and butter for the British troops resident in India h: 
induced the military authorities to organise special dairy farms of the 
own. In Thacker’s Directory (1905, 28-30) mention is made of 
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following Dairies :—Bengal, 4; United Provinces, 11; Central India and 
tajputana, 2; Panjéb, 6; Assam, 1; Burma, 1; Bombay, 18; and 
fadras, 5. Still, the problem of the protection of the public against disease 
fough the supply of ee and adulterated milk has hardly been even 
atemy ated. For kindred subjects consult :—Bees and Honey (see 

». 123-9) ; Poultry and Ducks, etc. (pp. 134-6) ; Feathers (pp. 138-42) ; 
rs (p. 137); Hides and Skins (pp. 632-40); Horns (pp. 644-6); Manure, 

wmyard (p. 768); Pigs and Bristles (p. 752); and Wool, Hair 
 Pashr (np 1121-31). In the present article Dairy Produce, such as 
k, Butter, Ghi, Cheese, etc., will be dealt with in such detail as space 

Ait it. ; 

History.—Voelcker (Improv. Ind. Agri., 1896, 206-11) has very properly ob- 
rved that ‘the two most striking features of Indian dairying are, the small yield 
n lik given by the cows, and the richness of the milk of the buffalo. In Bengal 

6 ordinary country cow will not give more than 2 Ib. of milk aday. In Madras 
‘may yield from 2 to 4b. a day. As arule, the cows will only milk for six months, 
id often have but one calf in the course of two years. The milk of the buffalo, on 
e other hand, is very much richer than the average cow’s milk in England, for, 
nereas the latter may be said to contain 3 to 4 per cent. of butter-fat, and 12 

9 13 per cent. of total solids, buffalo’s milk has no less than 7} per cent. of butter- 
and 18 per cent. of total solids.” These are exceedingly important facts 

h cannot be overlooked. No conception of the value and extent of dairy 

oat to be omitted. 
' Another highly significant feature is the extent to which milk and the pre- 

ations derived from it are boiled before being eaten. Milk, butter and cheese 
have been boiled preparations from the most ancient classic times of India— 
‘confer with the references below to the Institutes of Manu)—a direct and practical 
adaptation doubtless to the greater danger in the East than in the West of con- 
ming articles of food so liable to contamination as milk and its derivatives. 

3uchanan-Hamilton (Journ. Mysore, etc., i., 6, 116; ii., 14-5, 382) wrote in 1807 
an account of the milk and butter of Mysore that is fully corroborative of the 
extent to which in India boiling is and has always been an essential feature. His 
lescription is not only true to-day (and not of Mysore only, but of the greater part 

of India), but it is one of the most concise and accurate that has been penned. It 
may, therefore, be interesting to give here an extract from that historic work :-— 
The cattle in this country are milked by men who carry the produce home to 

the women ; for they prepare the butter. The milk on its arrival, is immediately 
led for at least one hour; but two or three hours are reckoned better. The 

earthen pots, in which this is done, are in general so nasty, that after this operation 
no part of the produce of the dairy is tolerable to an European ; and whatever they 

ase, their own servants must prepare. ‘The Natives never use raw milk, allegi 
that it has no flavour. The boiled milk, that the family has not used, is allow 
to cool in the same vessel ; and alittle of the former day’s J'yre, or curdled milk, is 
added to promote its coagulation, and the acid fermentation. Next morning it 
as become Tyre or coagulated acid milk. From the top of each potful, five or 

six inches of T'yre are taken, and put into an earthen jar, where it is churned by 
turning round in it a split bamboo.” . . . ‘‘ After half an hour’s churning some 
hot water is added and the operation is repeated for about half an hour more ; 
hen the butter forms. The Natives never use butter but prefer what is called 

Ghee not only as that keeps better but also as it has more taste and smell. In 
order to collect a quantity sufficient for making Ghee the butter is often kept for 
two or three days and in that time a warm climate renders it highly rancid. 
When a sufficient quantity has been collected it is melted in an earthen pot and 
boiled until all the water mixed with the butter has been evaporated. It is 

hen taken from the fire. . . . It is eaten when even a year old.” Buchanan- 
Hamilton (Stat. Acc. Dinaj., 277) gives the following :—“ Chhana or curd is pre- 

wed by boiling the milk, and by adding to it while hot, some acid milk, which 
gulates the whole into one mass. This is put into a cloth and the whey ex- 

od so that it is a kind of cheese.” In his Gazetteer of Bihar and Patna (pub- 
by Montgomery Martin) Buchanan-Hamilton speaks of two distinct 

ses of milkmen : the one, he says, churns the milk as it comes from the cow, 
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BOILED MILK AND BUTTER 

and the other boils and curdles it before attempting to separate the butter. Th 
former thus produces fresh butter and mahuya-dahi, the other boiled milk-but 
and mitha dahi. To the present day Monghyr and Bhagalpur enjoy the put 
tion of producing high-class butter from fresh (not curdled) milk. But in In 
as a whole the manufacture of butter from fresh (not boiled). milk is only oces 
sionally practised, and mostly in response to European demand. The high 
rate of Europeans from typhoid fever may to some extent be a result of thei 
objection to Native boiled milk and boiled butter. The Natives, when they 
make fresh butter, never attempt, however, to set the fresh milk aside to alle 
the cream to rise to the surface, since it would most certainly, under the tropic: 
conditions, sour and be thus ruined. In fact it may be said the Natives of 
do not know cream, the substance they skim from dahi being rather ¢ 
formed butter than cream. But sometimes the boiling of milk is continued 
it is reduced to a kind of extract called khyir—a substance largely employe 
the sweetmeat makers. The milk of goats, cows and buffaloes, when availa 
is invariably mixed before being treated in the manner above indicated, —__ 

I have given these passages from one of the most observant of Europeans wh 
ever resided in India, not only because they are fully expressive of modern Indie 
practice but because they were penned long before the discoveries that in Europ 
have revolutionised dairy practice and knowledge and recently begun to mod 
Indian methods. Thus then it may very nearly be said that the milk, bu 
cheese, etc., of India are all cooked, if they might not be called sterilised, a 
of food. at 

[Cf. Institutes of Manu (Milk), v., 8; viii., 231, 326; xi., 133; xii., 62: (Curdi 
Milk, Daha) v., 10; xii., 63, etc., ete. ; Ain-i-Akbari, 1590 (Milk, Curds, he), i., 62 
Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.), 17, 29, ete. ; Moorero: 
Trav. Himal., 1841 (Milch-kine and Milk), i., 58-9; ii., 40; Masson, Journ. 
1843, 435-6 ; Vigne, Trav. Kashmir, 1842 (Milk), i., 300; Ainslie, Mat. M 
219-26; Taleet Shereef (Playfair, transl.), 1833, (Peoke), 54 (Dhaie), 83; Mon 
gomery Martin, Trav. H. Ind., 1838, i., 120-1, 341, 371, app. 31, 41, 53; i 
255, 422, 567, 942-3; iii., 317, 492, app., 708, 710; O’Shaughnessy, Beng. Disp., 
1841, 690 ; Hoey, Monog. Trade and Manuf. N. Ind., 1880 (Dudh-wala), 104; 
Exp. Farm Rept., 1883 (Cheese Making) ; Wallace, India in 1887; Sen, Rept. 
Stat. Dacca, 1889, 54-7; Basu, Agri. Lohardaga, 1890, 44; Banerjei, Agri. Outi 
1893, 128-30; Lawrence, Valley of Kashmir, 1895, 359, 392; Bhagvat Sin 
Hist Aryan. Med. Sc., 1896, 130; Wallace, Ind. Dairying, in Blackwood J 
1898 ; Stertlised Ind. Milk, in Ind. Agri., Oct. 1898 ; Watt, The Indian Chur 
Agri Ledg., 1895, No. 23; Rept. Ind. Hemp Drugs Comm., iii., 94, 145 (Givi in 
electuaries); Ann. Rept. Allahabad Dairy Farm, 1893-1903; Hap. Farm and 
Garden Repts. Bomb., 1902-4; Imp. Gaz., 1905, iii, 1-95; Watt, Inaugural 
Address School of Pharmacy, in Pharm. Journ., Oct. 6, 1906. ee 

[An instructive and valuable series of papers on Dairy Produce will be found 
in the Journals, Handbooks and Bulletins U.S. Dept. Agri.; Journ. Engl. Board — 
of Trade; Colon. Agri. Dept. Repts and Soc. Journ. and other special European, 
Colonial and American publications, etc., etc. The chief writers, in orde 
date, are W. H. Conn, C. C. Georgeson, R. A. Person, 8. M. Tracy, H. E. Alv 
F. T. Bond, A. C. Macdonald, F. J. Lloyd, T. E. Thorpe, A. E. Leach, ete., 

1, MILK AND CREAM.—Composition and Properties.—It may 
explained that in Upper India there are two main castes who are dairymen 
These are the ghosts and the gwdllas. The former have no other oceup 
tion, and sell their milk and dahi (khoya) to the halwais. The latter ax 
cultivators as well as milkmen, but they rarely sell their produce to 
halwats but to the actual consumer direct. Dutt (Mat. Med. Hind., 1 
281-3) gives many interesting particulars regarding the properties a 
buted by the Hindus to the various kinds of milk and the preparations fro 
it. He discusses cow’s milk, buffalo’s milk, goat’s milk, ewe’s x 
mare’s milk, ass’s milk, camel’s milk and human milk. He then menti 
the following preparations, of which he gives the Sanskrit and so 
times the vernacular names :—butter-milk (takra), curdled-milk (dadhi 

ké), Dut ‘ 
thy 

= os, 

rn ee 

de 

(navanita), and clarified butter (ghrita, vern. ght). 
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MILK AND CREAM 
_ After the buffalo and the cow, the goat is the most important milk- 
giving animal, but its milk is poor in butter-fat and thus not of much value 

in the manufacture of ghi. The sheep, while not much employed in the 
upply of milk, is so used in some districts of the Panjdb, as for example 

I yomery and in many parts of Rajputana, and the butter is made into 
ghi which fetches the same price as cow’s butter. It is said that in Rajpu- 
ana a flock of 100 sheep can be maintained at the same cost as ten buffa- 

es and yet the yield of milk and butter is nearly treble. 
fair amount of information has been published in recent years on 

1e ition of Indian as compared with European milk. Leather 
Agri. Ledg., 1900, No. 19, 195) says “ the composition of cow’s milk has 
seen found in England to be very regular for different breeds, and to possess 

a relationship between the several component parts of all breeds. It is of 
nportance to know whether these relationships hold good for Indian 

ds of cows and to what extent they vary in the case of the buffalo.” 
_ “Tt has been found in England that (a) there exists a relationship be- 

sen the solids-not fat, the fat and the specific gravity, and (b) between 
2 proportions of proteids, lactose and mineral matter (ash), and that 

these relationships are constant, within certain limits, for all the several 
breeds.” The proportions of proteids, lactose and mineral matter were 
found to be as 9:13:2 in English, and the same with Indian milk. “In 
the case of the buffalo milk, however, the relationship is different, that 
of the proteids being distinctly higher and that of lactose lower, than in 
cow's milk.” Leather gives numerous tables showing the analyses of 
‘cow's and buffalo’s milk (and these should be consulted); he then con- 
eludes by observing that generally it may be said :— 
(a) The milk of the Indian cow contains a high proportion of butter- 
fat, varying from 4 up to 6 per cent. Buffalo’s milk contains usually much 
more, varying from 5 or 6 per cent. up to as much as 10 per cent ; 
a (0) The percentage of proteids (albumen and casein) usually varies in 
cow's milk from 3°1 up to 3°5 ; in buffalo’s milk from 3°5 up to 4°3 ; 
_ (c) The percentage of milk sugar (lactose) in the cow’s milk varies from 

_ 44 to 5:0, and in bufialo’s it is present in about the same proportion ; 
_ (d) The percentage of mineral matter in cow’s and bufialo’s milk 
-yaries from about 0°7 to 0°8, as it does in the English cow’s milk. 

__. Mollison (Agri. Ledg., 1895, No. 5, 53) observes :—The quantity and 
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quality of the milk varies greatly by the nature of the food given. fooa 
“The morning’s milk is usually not so concentrated as the evening’s 
milk, but on the other hand the morning yield is greater.” But so 
constant is the composition and sp. gr. of milk that extreme variation 
from the standard must be accepted as denoting adulteration. The 
‘milk-sugar present in Indian milk to the extent of from 4°6 to 5°05 exists 
in a state of solution, and hence it very easily undergoes decomposition 
and is in consequence converted into lactic acid and the milk is then spoken 
of as sour. This fermentation at once becomes active when milk rises in 

‘must therefore either be cooled below that temperature or retained at 50° C. 
The curdling of milk is the result of lactic fermentation, but this may be 
accomplished by means of organic or mineral acids or is simulated in cheese- 
making by the precipitation of casein by means of rennet. But rennet 

: Hee digestive agent of the stomach of a calf) has induced other changes 
than the mere precipitation of the casein, and its action is far greater than 
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that of lactic fermentation. This is the difference between sour milk and 
curds. But milk and cream are soured by a large number of different forms 
of bacteria which are communicated by the udders of the cow, the hand 
of the milkers, the vessels into which milked, or simply through permeating 
the atmosphere of the byre and the store-house. In many ways, therefore, 
they may be conveyed to and absorbed by the milk when kept in open 
vessels. The reader will find many highly important suggestions on this 
subject in an article recently contributed by C. Bergtheil (Agri. Jos 
Ind., i., pt. iii., 233). “‘ Milk and Cream,” he observes, “‘ are naturally id 
media for the development of organisms, so much so that a sample of 
cream ripe for butter-making has been found to contain as many 8 : 
1,500,000,000 bacteria per cubic centimetre, far more than those found in 
sewage or any other natural material which has been examined. It, the 
fore, becomes a matter of great industrial importance to preserve m 
from harmful fermentations, particularly those occasioned by pathog 
organisms.” CG i oe 

Sterilised Milk.—The greatest cleanliness is imperatively necessary, fe 
even proximity to offensive smells will taint the milk. Some of the fermen- 
tative germs immediately start growing and commence the souring proces . 
but these are instantly killed if subjected to a temperature of 50° to 75°C.; 
and should the milk also contain pathogenic germs (i.e the germs of such 
diseases as typhoid fever) these will at the same time be destroyed. But 
other fermentative germs are latent and little affected by such temper 
tures as mentioned. In fact they are only killed either by continued boil 
for some hours or by repeated heating and cooling. While left in the | 
stage they are induced to assume the active condition, and are then killed — 
by the succeeding heating. Repeated heating will thus serve the same 
purpose and more effectively (though more troublesome) than continued 
boiling, and it avoids the undesirable changes in flavour caused by pro- 
longed boiling. When once completely deprived of the germs of its 
fermentation by heat, milk is described as sterilised or “ pasteurised.” 
Even if not protected it will now remain wholesome for some considerable — 
time, but if kept in airtight vessels or bottles may be stored for months — 
without undergoing any injurious change. The success of the Agra, — 
Aligarh, Allahabad, Cawnpore, Darjeeling, Jabbalpur, Lucknow, Ootaca- — 
mund, Poona, etc., dairy farms in supplying sterilised milk is bein p 
followed by many other institutions, so that supplies of good and oe 
milk may be now had in all the larger towns. The trade is a prosperous — 
one with immense possibilities for the future. Sie 

PRESERVED OR CONDENSED (DESICCATED) MILK.—This is made by boil- — 
ing fresh (whole) milk, to which sugar has been added, until it attains the — 
consistence of syrup. This is called khir (khyir) and in some parts of India — 
rabbri, but sugar is not always added. Of Bengal districts, Tippera is sp > 
of as producing khir of special quality. Sen, discussing Dacca, says, “The — 
flavour of this preparation of milk depends on (a) the quantity of milk boiled at — 
a time, (b) the care with which the milk is stirred at the time of boiling, and (¢) 
the nature of the heat applied. (a) To obtain khir as white as possible, and 
possessed of the best flavour, not more than half a seer of milk should be boiled 

adi 
Wk 

a 
i 

at atime. (b) Allthe time the milk is boiling it should be stirred with a woo en 
rod. Some prefer to stir with a number of rods. (c) A strong and steady heat — 
should be applied. Tamarind wood is considered the best fuel for this p en 
Khir of an inferior quality is sometimes made from fresh butter- ce 
Banerjei remarks, “‘ In order to get the khir or thickened milk of a fine white 
colour, a little flour is added. In private houses arrowroot is used instead. — 
When thick enough it is removed and allowed to cool, when it is ready for sale.” 
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Phis is, therefore, a different substance from desiccated or strained dahi, although 
oth are largely used by the sweetmeat makers. It has been recently upheld 

that the khir or khowa (mawa) made from se ted milk is as good market- 
able an article as that from whole milk, hence the double profit in the khir 

nd the butter. It has also often been urged that India might do a large trade 
n the production of condensed milk and in milk boiled down to a powder. Sweden, 
vith its population of five millions, is believed to produce annually and export 
00€ 000" worth of preserved and dried milk, a large share of which comes to India, 

ist ad of India itsolf exporting these preparations of milk. Thorpe and others 
6 pointed out that the action of sugar in desiccated milk is preservative, but 

or thi purpose 12 percent. of the weight of the milk must be sugar. [C/. 
leischmann, The Book of the Diary (Aikman and Wright, transl.), 1896, 282-6 ; 
jorpe, Dict. Appl. Chem., ii., 615.) 
Reputed Preservative Agents.—In this connection also reference may be made 

© the passage above where Buchanan-Hamilton remarks that it is very 
nearly the universal practice to boil the milk immediately it is drawn from the 
sow, goat, etc. This fact cannot be reiterated too peanently. It will have 
een O also that the earthen pots into which the ani are milked are 
ften so nasty, to European taste, as to be as destroying the milk. It 
may be explained that in many parts of India it is custo to smoke the milking- 
ots, but whether this is done to directly impart the smoky flavour or from the 
yelief that it has a protective action, does not SPEEA to have been investigated. 
When milk is to be carried for a distance it is placed in earthen pots with fairly 
larg » open mouths. These are swung over the shoulder by means of a bamboo, 
and a swift runner carries the milk to its destination. Within the mouths of such 

rthen or brass pots it is customary to find a few twigs or leaves—such as rice 
straw, date-palm leaves, twigs of Coceulus villosus or leaves of Pedalium 
Murex. The milkmen affirm these prevent the milk Moa sour, but it is much 
™ ore likely that their action is mechanical in preventing the milk from lapping 
over or being churned. Coeccutus and Pedalium are known to have the curious 
property of thickening water, and may be added to the milk with the object 
of preventing the detection of water adulteration. Any one who will take the 
trouble to to a railway station in the early morning and witness the arrival 

_ of Caleutta’s daily supply of milk will not be surprised at the danger of direct 
and accidental adulteration, but rather at the rarity of outbreaks of disease 
being attributed to the impurities of milk. Speaking of Bombay experience, 
isboa (Journ. Bomb. Nat. Hist. Soc., 1887, i1., 143) mentions the fact that 

_arrowroot is employed to thicken milk which has been}iwatered. [C/. Agri. 
Ledg., 1893, No. 17, 114-5; Pharm. Journ., l.c.] 
4g concluding these observations on the preservation and manipulation 

_ of milk it may be added that boracic acid, carbonate of soda, carbonic acid, 
‘salicylic acid, oxygen and saltpetre, as also several other substances, 
are all spoken of as milk-preservatives, because they retard the action of 
the bacteria. 

_ Separators.—Some few years ago (1889), at the suggestion of the 
‘Bombay Government, the Dairy Supply Company sent Mr. Howman to 

_ India in order to “ascertain by trial whether the cream separator is 
_ needed in India, and whether it can be profitably utilised in the manu- 
facture of ghi. After an extended tour in several provinces, and after 
having made various trials, the following conclusions were published :— 
4), Tak, a bye-product of ghi-making, can be prepared perfectly well 
from separated milk. 
«2, Mawa or Khowa, which consists of desiccated milk sweetened with 

‘sugar, can be made from separated milk, and the cream saved for butter 

q 

or ghi. 
3, As much Ghi can be made from separated cream as by the Native 

process.” [Agri. Ledg., lc. 111.] h 
There are many designs or patterns of separators, but the principle is 
‘the same in all. They take advantage of the fact that cream or butter-fat 
is lighter than milk. By centrifugal force the liquid revolving within a 
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cylinder at once, therefore, separates into cream in the middle and milk o 
the outside, and these two portions are conveyed away by ici” pipe 
into the vessels placed for their reception. The milk can be separated im 
mediately on its being taken from the cow. It is not required cal b 
exposed ina large number of shallow basins ; the milk as drawn from th 
cow may at once be placed in the separator. By a hand separator from 
thirty to forty gallons may be disposed of perhour. Obviously such result 
and advantages were of interest to every one in India, and it is no mat te 
for surprise, therefore, that the new system attained almost immediate 
popularity. In June 1890 the late Mr. Ozanne, then Commissioner 0} 
Settlements and Agriculture, Bombay, obtained permission to emp! oy 
Mr. Keventer, who had been Mr. Howman’s assistant, and to —— bv . 
separators. In a remarkably short time dairies, managed on the Ei 
system, sprang into existence here and there all over India. The f 
the double produce, (a) butter (ght) and (6) milk, from which mawa ec: 
be manufactured, was sufficient justification. All the larger towns rte 
are now rapidly being supplied with superior butter, also with s 
milk and cream, conveyed in sealed cans or bottles. As might hitie nm 
anticipated, however, the greatest progress has been made in the Bom bay 
Presidency where the experiment originated. . ae 

Trade in Milk.—Absolutely no information can be given regardi 
the internal trade in milk. Within the past few years the fo or 
traffic has been officially recorded. In 1902-3 the imports of conde 
milk were 1,490,154 lb., valued at Rs. 4,08,251 ; the following year, 190 
they had suddenly expanded to 4, 137, 066 Ib., valued at Rs.11 34, 
and in 1906-7 became 6,196,492 Ib. and Rs. 17, 68, 347. . 

[Cf. Dutt, Mat. Med. ’Hind., 1900, 281-3 ; Leather, Europ. Dairying 9 
Agri. Ledg., 1893, No. 17; 1900, No. 19; Mollison, Milk and Milk Produc 
lc. 1895, No. 5; Fleischmann, 1.c, 6-159 ; Dairy Farms, Bengal Con 
Admin. Rept., 1899-1903 ; Collis Barry, Legal Med. Ind., 1903, "B02 s Mee 
and Vaughan, Dairy Farming in Ind., 1904, 80-8 ; Imp. Gaz., Le. oy 
Journ. Pharm. Soc. Gt. Brit., Oct. 6, 1906.] 

2. DAHI OR CURDLED BOILED MILK.—The names most generally 
given to thickened or coagulated or specially soured boiled milk are da ee 
dadhi, khoyd, mdavd, tyre, ete. It is usually prepared by throwing boilec 
and partially evaporated milk into a vessel that has contained dahi, bu 
has not been subsequently washed. At other times a certain quantity of 01 
daha or some other acid substance is added to the boiled milk, ora vegetable e 
or animal rennet is employed. Sen, speaking of Dacca, obeerres a 
“To understand the method of preparation of dadhi of superior qu 
we should remember that its formation depends on a fermentation of = 
and that milk undergoes a number of other fermentations besides tha 
dad, and that the particular fermentation it will undergo dopendag 
the conditions under which this takes place. It is only when the milk 
kept at a certain temperature, when a given quantity of dadhi of a partic C 
lar degree of sourness is mixed with it, and when the extraneous germs 
which the atmosphere is full are excluded from it, that the dadhi fermen 
tion takes place properly.” “A preparation of sugar, batasha and spi 
is sometimes added to the milk which is set to undergo the dadhi ferme 
tation.” 

As a rule > A only will use animal rennet, and the vega 
rennets such as Withania coagulans are not very widely known. ence — : 
dahi differs from curd, as prepared in Europe, in being practically sour 
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boiled milk, the fermenting agent being added when it is nearly cold. 
_ And the milk, being boiled immediately as obtained from the cow, contains 
all its fat or butter. In this form it is called sara, and if kept hot may be 

dahi. This, as Banerjei explains, is therefore basa-dahi. If butter be 
removed from the dahi by churning, the liquid that remains is butter-milk 

or ghol-dahi (mathd, lassi). But a top layer of the dahi may be simply 
skimmed off and used in the manufacture of butter. Hence there may 
be whole-milk dahi (basa-dahi), skimmed-milk dahi, as well as butter-milk 

{ghol-dahi). Dahi in the liquid state is largely consumed ; hence its whey 
a ‘ma ) contains all the milk-sugar and its curd (chhena) may or may not 
have embedded in it all the butter-fat. Whole-milk dahi thus contains 
‘too much fat to be made into cheese. It is, in fact, cream-cheese, and some 
ocalities such as Bandel near Hughli and Dacca in Eastern Bengal are 

famous for their cream-cheeses. When curds are intended to be prepared 
the acid or rennet is added to the hot milk. This is called dud-chhena, but 
dahi is often heated and allowed to cool in order to prepare imitation curds 
known as dahi-chhena. The whey (as it may be called) of dahi is separated 
by pressing the curd within a clean cloth, but if it be completely dried 

ne chhena crumbles to a powder. All qualities of dahi and also of 
chhena are largely used in cookery and with khir constitute the chief 
‘ingredients of sweetmeats, which may thus be regarded as possessing 
all the elements of food and are not merely luxuries like the sweetmeats 
_of Europe. 
_ Trade.—The trade in compressed (or partially compressed) dahi is 
very extensive, and within a radius around the chief cities immense quan- 

_ tities are daily conveyed by rail and road from the country to the towns, 
_ the curd being wrapped in damp cloths and deposited in open baskets. 
 Dahi and ghi are therefore the products of greatest value in Indian dairy 
farming. Although every resident in India will readily admit that the 
traffic must be enormous, no sort of computation is possible of the total 
production of either the one or the other product. 

__ But in conclusion it may be pointed out that the fermentative agents 
_ concerned in the coagulation of sour milk (not boiled), of boiled milk (daz), 

_ of soured cream and of the various forms of curds (chhéna), ate probably 
all different and that success in the production of the manufactures named, 
to a far greater extent than as yet appreciated, depends on the use of the 
correct agent for each fermentation. ([Cf. Sen, l.c. Dacca, 1889, 54-7 ; 
Banerjei, Agri. Cuttack, 1893, 128-30.] 

3. BUTTER.—Of India it may be said that two kinds of butter are 
__ known :—nani or the butter of fresh or only scalded milk, and makhan or 

the butter of soured milk (dahi). The former is held to be inferior and 
more difficult to prepare than the latter, but valued because the butter- 
milk obtained may be sold as dahi, and khir may even be made from it. 
Fresh milk is hardly ever set on one side to allow of the tise of the butter, 
_and in consequence cream (shar) can hardly be said to be known in India. 

_ The article sold as cream (except that obtained by the modern cream 
_ Separators) would more correctly be described as liquid (boiled) butter 
‘mixed with dahi. But the so-called Indian cream (as with the cream of 
Europe) is set aside to mature or ripen (as it is called), and when sufficient 

been collected and matured it is churned and made into butter. Terry 
_ (chaplain to Sir Thomas Roe) (Voy. E. Ind. (ed. Havers), 1665, 359) 
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CHURNS AND CHURNING 

observes that “‘ butter is obtained by beating their cream into a substance 
like unto a thick oyl, for in that hot climate they can never make it hard 
which though soft is very sweet and good.” Fresh cream (that is to 
whole milk) yields a smaller quantity and an inferior flavoured bu titer 
than matured cream. The peculiar flavour of butter is, in fact, very ofte 
a question of the method and degree of ripening that has been pursuec 
Moreover the best butter-makers lay stress on the necessity for the ere 
being repeatedly stirred during the ripening process. The time requi 
depends on the temperature of the atmosphere. It will be sufficie: 
ripe in from 12 to 24 hours if the temperature average from 60° to 70° 
according to Fleischmann, but 90° F. according to Meagher and Vaughan ; 
below 60° it will take 48 hours, but cream should never be allows to fal 
below 55° F. . 

The study of the exact germs concerned in the production of recog: 
flavours of butter is by no means complete, but is engaging the atte 
of experts. In the near future pure cultures for the in turinabiae cream 
may be demanded but the subject is at present not understood, and both 
in Europe and in India empirical rules prevail. Cream is not pure but 
fat, but is a mixture of that substance floating in milk. The milk so 
the lactic acid precipitates the casein, and thus forms butter-milk.. Bu 
however, always retains some proportion of the sour curd mechanic 
mixed with it, and upon this depends the souring of the butter ane 
rancid flavour. 

Churning.—Butter consists of the consolidated oil globules presetiti 
the milk. These are collected together and compacted into. butter b 
various contrivances that may be called churns. As already fully e: 
plained, a small proportion only of butter is made in India from the mil Ik 
as it comes from the cow. There is very little or no cream-butter made — 
by the ordinary Indian milkmen, for the reason that the climate will not 
allow of the milk being set on one side until the cream rises to the surface. 
Recently, however, cream separators have been introduced at the: 
centres and cream-butter has in consequence to a certain extent come 
use. The bulk of the Indian butter is of a kind practically unknown to — 
Europe, namely boiled soured-milk butter. It has been estimated that 
Indian milk yields butter at the rate of one pound to every 14 pints of be 
cow’s milk or 9 pints of buffalo’s milk ; with separators very much smaller — 
quantities will, however, suffice. The amount of butter nowadays made 
from separated cream is fairly large, and Bombay and Aligarh might be 
spoken of as the centres of the trade. 

In The Agricultural Ledger (1895, No. 23) I have described the churns 
commonly met with in India. The simplest contrivance of all is a wide-mouth ac 
bottle or bamboo joint into which a quantity of milk is placed and shaken in 1 
hand until the butter forms. Methods of preserving milk and of preparing fro: j 
it special articles of human diet, that would wholly or partially withstand climat 
tendencies, must have early become axioms of household economy in 
But in the consequent development of this knowledge it would seem that t 
introduction within the liquid of a contrivance intended more fully to agit 
it, than could be attained by shaking in a bottle, would be a natural and s 
one, which might fairly well have suggested itself spontaneously to the m0 
remote and diverse races. The first conception of this would most Oe 
a beater worked by the hand. The step from that to a rotatory whisk wi 
be. a direct and necessary one. But a vertical plunging action might 
readily suggest itself. This is the position in India. The rotatory stint 
common, the vertical rare, though both forms exist. Whether or not the 
introduced the rotatory churn, e one most generally used throughout India, — 

476 

z 
‘a 

si 

tices shcatancccmaieecalne -_ fe ies aie 



TRADE IN BUTTER 

may be biel as @ question for ethnology to solve. What can be affirmed{of tho 
people of India to-day is that the principle of that churn is known and tised 

“all over the country, and among Aryan as well as non-Aryan races. most 
freq. name for the churn is mathani (from matha to stir or churn). It becomes 
’ , mahab, mathan, matka, madhani, mahaindi, matki, mathni, math, mdathana, 
matiu, etc. But every part of the contrivance has its own special name, and 

times the complete apparatus takes the name of the agitator, at other times 
he vessel in which the milk is churned. The simplest of all rotatory churns 

used by the ladies of the upper classes: it consists of a shallow basin or 
in which the milk is placed and a whisk made to rotate on the surface of 

» milk by its handle being rubbed between the hands, Vertical churns are 
sually eae of bamboos and are most frequently used by the hill tribes. 

he Art of Churning.—Great skill is required in judging when the 
u ning is complete. If stopped too soon much may be lost in the 

jutter-milk ; if too long protracted the butter may become greasy. The 
Imost universal Indian practice of adding hot water, during the middle 
of the churning process, prevailed in some parts of Europe also, but it is 
now much condemned by scientific writers. [C/. Fleischmann, /.c, 188.] 
After straining to remove the butter-milk the butter is washed once or 

ice in order to remove the curd and other impurities, as also as much of 
he butter-milk as possible. The butter is worked up, squeezed and 
yeaten until it attains the desired consistence, and is then ready for the 
ma Th et. Water is, however, one of the chief adulterants of butter. As 
much as 25 per cent. may be present, though good-quality butter may 
801 metimes contain as much as 10 to 15 percent. As already observed, the 
presence of butter-milk impairs the lasting quality of the butter, and by 
turning sour makes it rancid. The melting-point of butter is a feature of 
some importance as it affords a means of readily detecting impurities. 
Indian butter, curiously enough, has a higher melting-point than European, 
a fact urged in favour of its great suitability to India. The food 
given to milch-cows also affects the melting-point of the butter. Cotton- 
seed, pulse meal, pea straw, ground-nut cake, etc., produce firm butter, 
wl hilst most other oilcakes soften it or make greasy butter. The cream 
from buffalo milk can be churned at a higher temperature than that of 
the cow and yet produce equally firm butter, and hence one advantage 
slaimed for the churning of mixed cow and buffalo milk. If the mixture 

be thought to show too strongly the pale (bleached) colour of the buffalo 
or sheep butter, the colouring ingredient used should be added before 
‘churning. The best substance for this purpose is the pigment of the seeds 

of Arnotto (Bixa Orellana). Three ounces of the seeds soaked in 8 oz. 
olive oil, then strained, makes a good staining preparation. One tea- 
spoonful to 40 Ib. buffalo milk will usually suffice. 
_. Trade in Butter.—Very little of any importance can be furnished re- 
garding India’s trade in butter. The article is in daily use by the well-to-do 
of all castes and communities, but, India being an agricultural country, 
the supply is home-made, As an indication of the progress in modern 
dairy fetiniag: it may be mentioned that in the Administration Report on 
Dairy Farms in the Bengal Command for 1901-2 it is stated that 101,402 Ib. 
Ol ‘butter, 1,119,216 of whole milk, and 182,799 Ib. of cream were produced 
and disposed of at the dairy farms of Allahabad, Jabbalpur, Lucknow, 
Cawnpore and Agra for that year. 
_ The returns of foreign transactions give, however, certain particulars 

of value. The 1PoRr7S of butter were in 1875-6, 76,658 lb., valued at 
Rs. 65,433 ; in 1885-6, 184,183 Ib., valued at Rs. 1,65,335; in 1895-6, 
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211,516 Ib., valued at Rs, 2,43,439; in 1903-4, 277,112 tb., valued at 
Rs. 3,16, 536: ; in 1905-6, 782, 738 Ib., valued at Rs. 3,12, 510; ; and in | 
1906-7, 244, 577 \|b., valued at Rs. 2, 66, 636. Towhat extent this may hall 
margarine is not at present known. The £XPoRTS of Indian: butter _ ; 
appear to have only begun to be separately returned in official statistics 
about the year 1890-1, when 1,118 lb., valued at Rs. 472, were sent 
to China and the Straits Settlements. In 1895-6 the exports were — 
152,462 lb., valued at Rs. 94,780; in 1905-6 they were 307,785 Ib., 
valued at Rs. 2,16,6]4; and in 1906-7, 298,344 Ib., valued at Rs. 2, 09,292, 
It would thus appear "that the export traffic is ‘steadily i improving. It 
goes almost exclusively from Bombay, and the countries that take the 
greater proportion of the Indian butter are Ceylon and Aden, and te 
these British East Africa, followe@ by the United Kingdom. is 
improved export trade is apparently the direct result of the recent 
endeavour to establish dairy farming on modern lines. 

[C7. Ovington, Voy. to Suratt, 1689, 324; Terry, Voy. HE. Ind. (ed. 1777), 133, 
198 ; Paulus Afgineta (Adams, transl.), 1847, iii., 74-6 ; Sen, l.c. 56-7; Banerjei, hore 
129-30 ; Mollison, /.c. 59-63; Fleischmann, le. 106-99 ; Meagher and Wats: 
Le. 93-108 ; Imp. Gaz., l.c.] 

4, GHI (GHEE) OR CLARIFIED BUTTER.—Manipulation. —It may: 7 
be said that the three great products of milk in India are khir, dahi and 
ght. The first two have already been disposed of. It is perhaps oe 
necessary to describe the preparation of ghz (ney?) in great detail, since so — 
much has already been said that has a direct bearing on the subject. Ghi 
is clarified butter. That is to say the butter is heated for about twelve 
hours or until the greater part of its moisture is evaporated. An oil is 
at the same time formed that rises to the surface, and the refuse (mostly 
casein) forms below as a sediment. Too much heating is said, however, 
to cause the ghz to assume an acid taste, while imperfect heating renders it_ 
liable to putrefaction. Great skill is thus required, but the ght sold in the — 
market has usually been undercooked owing to the loss in weight which — 
takes place when fully cooked. Butter loses about 25 per cent. in the PIO: 5 
cess of clarification. The yield of ghi from the butter of the buffalo is” 
higher than from that of the cow. The boiling butter is allowed to bee 
partially cooled, when the ght may be decanted from the top of the sediment. 
The ordinary ghi of the bazars is principally derived from buffalo milk, 
One quart of buffalo milk yields about 3 oz. of ghi, while the same quantity _ 
of cow milk may only afford about half that quantity, or with extra fine 
qualities, three-quarters of the ght mentioned. Ghi from goat milk is very _ 
inferior owing to the disagreeable odour it possesses, while that of sheep 
milk is often spoken of as superior even to buffalo butter. 

Old and New Ghi.—So much has been written on the subject of 
clarified butter or ghi that a special volume might have to be written 
before even the more important historic and trade facts had been exempli- 
fied satisfactorily. Ghi is mentioned in some of the most ancient of the 
classic works of the Hindus. It is the ghrita of Sanskrit authors, and 
according to ancient medical opinion the ghz of cow milk is superior to that 
of buffalo or goat. As manifesting the antiquity of the knowledge in this 
article, it may be mentioned that in 1 the Periplus (80 a.p., McCrindle, transl., 
12, 113) ghz is spoken of as exported from India. It may thus be said to 
have been closely associated with the life and social customs of the Aryan 
races, but curiously enough has never been of much value with the people 
of Mongolian blood. Here and there all over India, especially along its. 
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s frontier, certain races, such as the Kashmiris, are said not 
sight (Lawrence, Valley of Kashmir, 339). In the Ain-t-Akbari 
hmann, transl.), 130) mention is made of the allowance to the 

te elephants. [Cf. also Jahangir, Memoirs (Price, trans].), 63, 71, ete.] 
sfully enclosed in skins while still hot it may be preserved for Preservation. 

years without requiring the aid of salt or other preservatives. It 
; what significant, in fact, that medical writers should speak of purana 

fa (old ght) as being superior to fresh. Dutt, for example, observes 
ten years old has a strong pungent taste and is of the colour of 

“The longer this butteris kept the more efficacious it is said to prove Medicinal @hi. 
2 external application. Clarified butter a hundred years old is often 100 Years oud. 

ard of. The richer Natives always have a stock of old ghrita of this 
seri tion which they preserve with care for their own use as well as for 
tribution to their poorer neighbours.” Fryer (New Acc. B. Ind. and 
1672-81, 137), in his description of Surat and a journey into the 

n, speaks of “‘ the granaries hewed out of stone” and of “ several 
s filled with butter of 400 years standing, prized by the Gentiles 400 Years oid. 
igh as Gold, prevalent in Old Aches and Sore Eyes, one of which was 
ned for my sake, and a present made me of its black stinking and viscous 

alsom.” Butter preserved inskins has been known to remain for many 
year swithont deteriorating very materially. It usually, however, dries 

1 becomes almost like wax instead of changing colour and assuming 
e condition of the purana ghrita or medicinal ghi of the Hindus and the 29shan. 

an of Persian travellers. 
_ Food.—Ghi has been for many centuries at least an important article Food. 
of food in India. Linschoten and most of the early travellers allude to 
it s extensive employment in all forms of cookery. It is, in fact, used Cookery. 

all purposes to which butter is put in Europe—such as the cooking 
f meat, fish, vegetables, curries, rice, etc., or utilised in the preparation 
of sweatmeats and is also eaten uncooked with bread and rice. With 

» poor it is a luxury for feast days, and in everyday life its place is Sweet Oils. 
n by sweet vegetable oils. 

Datuttotaiion. —The chief articles used in the adulteration of ght are Adultera- 
getable oils such as cocoa-nut, ground-nut, cotton, safflower, poppy, tion. 
amum, niger and kokam. These are all harmless enough, though 

¢ than ghi; but injurious oils are also used, especially mahua, Sal- oils. 
pra (kakhan) and castor-oil. Other animal fats, especially mutton, 

e largely utilised. Starches, such as rice, bdjra, plantains, potatoes and Starches. 
yams, are frequently resorted to in order to thicken oily compositions. 

apure or adulterated ghd is also often remade with milk or curd, to render 
detection difficult. The simplest method of ascertaining adulteration, 
and to purify the ght at the same time, is to boil a given quantity, and Purification, 
vyhen it is in a state of complete ebullition to dash cold water on it. The 
il will rise to the surface and part from its admixtures. One of the most 

luable papers on the adulteration of ghi is that written by Mr. Shroff, 
rho states that the Bombay ghz trade is in the hands of a dozen mer- 
hants, and that adulteration is effected, not by the dairymen, but by the 

The fats used are often most offensive and deleterious substances, 
times even obtained from the carcases of diseased animals, Numerous 
apn have been made and even legal proceedings recently taken re- 

gy the adulteration of ght. In consequence the necessity for protect- 
athe poor and helpless has been urged as justifying special legislation. _ Legislation. 
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TRADE IN. GHI 

Packing.—Formerly all ght was packed in earthen jars ear 
for transport to a distance in leathern cases (kuppas), but in recent yee 
old kerosene-oil tins or specially made tins have been employed. 

Production and Consumption.—The chief ghi-producing tracts are 

the United Provinces, Bengal, Rajputana, Central India, and the Panjé 
It has been estimated that about one-fourth of the total opulatiaall 
India use 8 lb. per head perannum. Assuming these figures to be correct, — 
this would represent a consumption of about 300,000 tons a year, or 
a valuation of £45 a ton, say 134 million pounds sterling. There arom 0 

data by which to verify these estimates, but as they stand: ae 
suggestive of India’s necessities in this direction. 

Trade in Ghi.— Prices.—No doubt by far the greater proportion of t 
ght produced in India is consumed locally, and never appears ¢ ihe er 
in the trade returns of internal nor of external traffic. It has beer 
ascertained that the retail price of superior ght ranges from 5d. to: ls. 
a pound. In the statement of Prices and Wages published annus ly y 
by the Government of India, particulars are given of the prices of 
in certain localities of Western India since 1855. These would « 
to show ghia selling at a lower price than the figures just menkionéliall 
the difference between pure first-class and adulterated lower grade gi 
is such as to render averages misleading. Still, the official returns as - oa 
stand manifest a considerable enhancement of price. Thus the average 
for all the Bombay centres in the quinquennial period of 1855-60 + 
19°19 rupees per maund, and in 1903, Rs. 35°32; in Sind, Rs. 17: 12, a 
in 1903, Rs. 33°28; in Central India, and Rajputana, Rs. 24:3, anal 
1903, Rs. 28°38. But taking the quinquennial average of 1871-5 as 100, 
Bombay is now 112; Sind 124; and Rajputana and Central India 110. 
In. a further series of tables, Prices and Wages gives returns of th e 
wholesale rates of ght. These, for the year 1903 (and reduced for purpose — 
of comparison to rupees and decimals of rupees per maund), would be 
as follows (in sequence of price) :—Bengal, Rs. 34:3; Mysore, Rs. aie 
Sind, Rs. 32°3; Madras, Rs. 31°4 ; Panjab, Rs. 30°6 ; Berar, Rs. 30°4 
United Provinces, Rs. 29°9; Central Provinces, Rs. 28°8; and Rajputana, — 
Rs. 27°8. In a still further series of tables the prices of ghz are show BP) 
for selected centres such as Calcutta, Benares, Allahabad, Lucknow, — 
Bareli, Cawnpore, Meerut, Agra, Ambala, Lahore, Rawalpindi, M 
and Peshawar during the years 1875-6 to 1902-3. These are divi 
into buffalo ghi, cow ghi, and each of these again subdivided into Tab 
sort and 2nd sort. But the provincial averages just given approximate | 
very closely (as the mean between all four classes in each centre), so. 
it is not necessary to furnish other estimates. fa, 

Internal Trade.—The total internal trade in ghz, as manifested by € the 
railway returns, shows certain interesting peculiarities. The chief Ex 
ING provinces are the United Provinces, Rajputana and Central India, 
the Central Provinces, Madras and Bombay (enumerated in order of im-— 
portance). But it is significant that the exports of the United Provinces 
and of the Central Provinces have manifested extreme fluctuations for some 
years past. Thus from the United Provinces the exports in 1899-1900 were 
236,718 ewt.; in 1902-3, 161,670 cwt.; im 1903-4, 140,617. ewt. ; and 
in 1906-7, ‘164, 222 ewt. ‘The exports of the Central Provinces 

63,079 cwt.; and in 1906-7, 42,665 cwt. So also the exports 
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i putana and Central India have shown corresponding fluctuations. In 
900 they were 63,736 cwt.; in 1902-3, 151,451 ewt.; in 1903-4, 

96 cwt.; and in 1906-7, 83,035 ewt. An expanding proportion of 
» Central India and Rajputana exports are consigned to the United 
inces, thus making up apparently the deficiencies of these provinces. 

‘ie 

town of Calcutta, followed by Bombay, and appear again 
1 the foreign exports from these towns. 

| Teng now to further provincial details, mainly Imports: Assam, 
with its great herds of buffaloes, exports no qhi but draws upon Calcutta 

d the Province of Bengal for about 9,000 to 31,000 ewt. Bengal 
fovince drains its foreign supply chiefly from the town of Calcutta, 

‘The United Provinces, as already said, import largely from Rajputana 
and | Central India. The Panjab annually exchanges about the same 
mount, namely from 11,000 to 34,000 cwt. Sind buys largely from 
lentral India and Rajputana and Bombay, a quantity varying from 
000 to 50,000 cwt. The Central Provinces are self-supporting, since 

the tically’ import little ghi but export a large amount. The traffic 
to (S from Bombay Presidency is subject to extreme fluctuations. The 
imports in 1900-1 were 121,257 cwt.; in 1903-4, 10,376 cwt. ; and in 

906-7, 10,348 cwt. The exports, on the other hand, were in 1900-1, 
16 134 ewt.; in 1903-4, 54,157 ewt.; and in 1906-7, 97,166 cwt. Bihar 
takes little or no part in the traffic in ghi, but its imports are double those 
of f its exports. Madras Presidency is self-supporting, since it imports 

y little, but exports very largely to its own ports and to Mysore and 
gal. It has already been observed that Rajputana and Central India 

uN ort very largely, chiefly to the United Provinces, Sind, Bombay and © 
the Panjab, in the order named, but in years of famine or scarcity these 

s also import. Lastly, it is significant that Mysore with its herds 
of fine cattle exports no ghi to speak of, but is a fairly large receiving 

entre, the imports averaging about 14; 000 ewt. derived from Coimbatore 
in Madras. 

|| The most noticeable feature of the Coasting Trade i is the traffic, chiefly 
ikom Bengal (followed by Madras), to Burma, which in 1905-6 was valued 

| at Rs. 17,01,609. [See Sesamum, p. 986. ] 
Eas, Tress-frontier Trade.—A fairly large quantity of ghi.i is brought across 

he land frontiers of India. The imports and exports by these routes 
during the years 1902-7 were as follows :— 

ss 

wut: | 1902-8. | 1903-4. | 1904-5. | 1905-6. | 1906-7. 

eds 130,688 | 164,262 | 165,463 |. 168,264 185,752 
** LRs, | 53,08,589 | 64,05,129 | 71,93,973 | 75,86,410 | 90,73,421 

ng 1,588 2,185 3,007 2,342 2,749 
“Rs. 90,043 | 1,20,582 | 1,49,448 | 1,37,773 | 1,61,916 

Fi The import traffic is thus exceedingly valuable, and Kashmir stands 
istakably first. Lawrence observes, “‘ It is by far the most important 

arti ticle of the export trade of Kashmir.” The supply of ght sent to India 
from that State was in 1906-7, 74,096 cwt., valued at Rs, 36,23,577. This 

e nearly four times those 
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ay fairly be called a PEpePAORS trade, since the figures just mentioned 
of twenty years previously. Then come Dir, 

vat and Bajaur, which furnished India with 50,544 cwt., valued at ®% 
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DAIRY FARMING 
Trade in Ghi ANIMAL FATS AND OILS 

Nepal. 

Foreign. 

Imports, 

Consigned to 
Sind and 
Bombay. 

Exports. 

Chief Ports, 
Calcutta and 
Bombay. 

Tallow. 

Animal 
Oils. 

Soap and 
Candles. 

Total 
Trade. 

' & valuation of Rs. 1,037 up to Rs. 2,07;185. iq ee 

~ were in 1903-4 valued at Rs, 14,05,602, and in 1906-7, Rs. 19,65, 86. 

. Rs. 30,75,319 ; and in 1906-7, Rs. 23,84,765. 

Rs. 23,57,459 ; and lastly Nepal sent 42,765 cwt., valued at Rs. 22,09,33: 
The Kashmir “ghi goes to the N.W. Frontier Province and the Panja) 7 
the Dir, Swat and Bajaur also into the N.W. Frontier Provitiod Saal d 4 
the Nepal into the United Provinces and Bengal. © 0) 0) 

The re-exports of foreign ght are unimportant, ad have canes ro! 

Foreign Trade.—The IMPORTS being ‘the least inbpartanst may be disposed 
of first. This traffic is subject to extreme and sudden suctentialial tt 
1876 the imports of ghi were valued at Rs. 2,76,395 ; in 1880-1, Rs. 16,48 
in 1886-7, Rs. 7,03,432; in 1890-1, Rs. 4,13, 299 ; ; in 1896-7, Rs: 4,28,43: & 
in 1900-1, Rs. 10,71,024; in 1901-2, Rs. 4,17,476 ; in 1902-3 they 
were 21,370 Ib., valued at Rs. 8515; in 1903-4, 127,868 Ib., valued. a it 
Rs. 50,722 ; and in 1906-7, 492,493 Ib., valued at Rs. 2,13,861.. The supply 
comes from Mekran and Sonmiani, Turkey- -in-Asia, the | neighbor ia 
pastoral tracts of Southern Baluchistan, and recently from Hast Africa, 
It is consigned mainly to Sind and Bombay. | pth — 3] 

Turning now to Exports, these for many years. past have manifeste 
a continuous expansion. In 1876-7 they were 1,004,661. lb., conti l 
at Rs. 3,57,250.. Twenty years later (1896-7) the figures were 3, 672, 49 Ib. 
valued at Rs. 15,00,990, and during recent years for which’ returns are 
available they were in 1902-3, 6,418,045 lb., valued at Rs. 27,26,750; © ; 
1903-4, 5,390,865 Ib., valued at Bs. 22; 90,825 + ; in 1904-5, 6,097,917 I 
valued at Rs. 26, 67, 250; and in 1906-7, 4, 884,252 Ib.,. valued. at it 
Rs. 22,65,443. By far the most important centre is Calcutta; folle 
by Bombay, and the receiving countries may be said to be the Strai 
Settlements, ‘Natal, Aden, Ceylon, Hongkong, Mauritius, British. EH:  - 
Africa, Aden, etc. An effort was made some few years ago'to a io 
traffic in Indian produce sent to Australia, and ghz at that time @ ' 

considerable attention. But the trade cannot be said to have cnt 
expanded. 

Other Animal Fats.—In conclusion it may be deairabl to e 
this brief review of the traffic in ght so as to include all animal oiled 
fats, since these are often closely associated with ghi. The Ion 
Animal Oils, Butter, Ghi and Tallow. The traffic in the last mention 
is a large and prosperous one. In 1876~7 the imports. of Tallow 4 
305,088 Ib., valued at Rs. 62,671 ;\ in 1903-4, 2,352,224 Ibi, seas 
Rs. 5,93, 197; and in 1906-7, 4, 125, 744 lb., ‘valued at Rs. 9,14, 834, - Nex 
in interest are the Animal Oils, ‘which in 1876-7 were 3,246 gallons, valuec 
at Rs. 10,664; in 1903-4 were 389,256 gallons, valued at Rs. 4,45, 217 
and in 1906-7, 584,428 gallons, valued at Rs, 5,70,655. The lard ¢ 
animal oils to some extent doubtless manifest the demands of the soap a 
candle works of India. The butter trade has been already noticed (p. 477 
and need not, be further mentioned. It is not known to what extent 
imports of butter may in reality be margarine. But by adding’ the tall 
animal oils and butter to the ghz, the total imports of these subste 

4 

vl 4 

Similarly the Exports may be briefly discussed.’ These are Animal 0 rm 
Ghi, Lard and ‘Tallow. In 1903-4 these were valued collectively at 
Rs. 25,52,340 (ghi being, as will be seen from the figures above, by far 
the inost important article); in 1905-6 ‘the corresponding total \ 

‘[Cf. Indtvitates of Manu, ii., 29 ; iii., 2743 iv.,'39, 2333 ‘v.37, 144; gk: 131 
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DAIRY FARMING 
Cheese CHEESE 

wiii., 106, 328 ; xi., 92, 135 ; xii., 62, ete. ; Linschoten, Voy. Z. Ind., 1598, i., 56, 58, 
60. Me tiE Bernier, Travels, 1658, i., 438 n., 440 n.; Fryer, New Ace. £, Ind. and 
Pers., 1675, 33, 137; Wilks, Hist. Sketches, 1783, ii., 154; Chardin, Voy. Perse, etc., 
1811, viii., 268; Milburn, Or, Comm., 1813, ii., 209; Hoey, Monog. Trade and 

Manuf. . Ind., 1880, 109; W, Crooke, Note on Ghi, April 1882 ; TW, Mukharji, 
‘ote Ghi, 1882, 1884; Buck, Trade with Australia in Ghi, 1882; Schofield, 

Note on Ghi, 1886 ; Shroff, Ghee Supply of Bombay, 1887 ; Ghi and Its Adult., in Times of Ind., 1889; Basu, Agri. Lohardaga, 1890, ii., 44; The Bower Manuseri, 
{Hoernle, transl.), 1893-7, 90-104 ; Lawrence, Valley of Kashmir, 1895, 359-60 ; 
Ghi, in Ind. Med, Gaz., 1896; Watt, Inaugural Address School of Pharmacy, in 
‘ourn. Pharm. Soc., Oct. 6, 1906.] 

5, CHEESE.—Cheese as known in Europe can hardly be said to be D.EP., 
ade in India (except at the modern dairy farms under Huropean super- ii., 265; 

on). Curd or chhena is prepared by boiling milk and throwing into it, tii, 401-8. 
Aile still very hot, some acid milk or other acid substance (such as Cheese. 
me- or tamarind-juice) or a vegetable rennet ;' after a time it in con- 
squence coagulates. The curdled milk is put into a cloth and the whey 
ma tu) expressed or drained away, the result being a kind of soft cheese cream Cheese. 
often called in India cream cheese). Many localities are noted for their oniet 
rea m cheeses, such as Hughli, Dacca, etc. Sen gives the following °™**- 
account of the Panakona, Sylhet, or so-called Dacca cheeses :—‘‘ As soon Method of 
is the milk is taken from the buffalo, it is put in an earthen vessel and ™M*"facture. 
ennet is mixed with it at the rate of a seer to a maund of milk. About 
wo hours after the curd is broken with the hand and put in small 

ntities in shallow bamboo baskets known as dalas. Next day it is 
nixed with a little salt and repeatedly cut across with a knife, and each 
time the knife is passed through it the curd is pressed with the palm of 

the hand. This process is repeated for three consecutive days, and 
altogether 24 seers of salt are used to a maund of curd. The cheese is 
then left to cure.’ This cheese is sent to Dacca, whence it is exported 

as Dacca cheese. A maund of Pee 10 seers of cheese. The price 
| of buffalo milk here is from Rs. 3-8 to Rs, 4a maund. The whey is 

kept aside for a day or two, when the oily matter floating over it is 
removed and made into ghi, and the rest of it thrown away.” 

_ Lawrence says*the Gujars and Pathans of Lolab make a kind of cheese 
they call milk-bread. He mentions an experiment. in the manufacture 
of uropean cheese, and affirms that Kashmir might supply the British Kashmir. 

_ troops with good cheese and butter.. At the Dairy Farms of Poona and Poona ana 
Aligarh nealignt cheddar cheeses have been produced (Agri. Ledg., 1895, oe 
No. 5, 64). For cheese made from peas, consult Pogson (Man. of Agri. 
_Ind., 1883, 186) ; also see Glycine (p. 565). The following are the better 
known Indian vegetable rennets :—Withania coagulans, Crotalaria 

_ Burhia, Leucas Cephalotes, Rhazya stricta, Streblus asper, 
and apparently also Carthamus tinctorius. =, 
| Trade in Cheese.—The Imports of cheese are much larger than might Imports. 

at first sight be realised, and seem on the whole to be increasing. In 
1899-1900 they stood at 872,296 lb., valued at Rs. 5,34,278; in 1902-3 
1,123,260 Ib. and Rs. 6,18,577; im 1903-4 they had slightly decreased 
to 966,492 lb. and Rs. 5,34,158 ; but rose again in 1904-5 to 1,228,707 lb. 

nd Rs. 6,29,274, and in, 1906-7 to 1,275,111 and Rs. 7,04,487. Bombay 
and Bengal each receive on an average cheese to the value of 14 lakhs. 
Sind takes about a lakh and Madras and Burma each half a lakh. 
“About two-thirds of this supply is drawn from the United Kingdom, vnitea 
the balance from Holland, Belgium, Italy and Australia. The Exports *™s%™. 
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of Indian cheese are at the present unimportant. In 1903-4 they were 
4,980 Ib., valued at Rs. 2,625, and in 1906-7, 4,543 Ib., Mats 
Rs. 2, 784. 

(CH. Montgomery Martin, Hist. E. Ind., ii., 942-3; Mad. Exp, Farm) Rept., 
1883, 76; Sen, lc. 57; Mollison, lc. 63-8 ; Lawrence, Valley of Kashma 
1895, 360 ; Collis Barry, Legal Med. Ind., 1903, 562. ] ; 

D.EP., DALBERGIA, Linn., f.; Fl. Br. Ind., ii., 230-8 ; Prain, S ‘pecte 
iii, 5-16. — Dalbergia S.H. Asia, in Ann. Roy. Bot. Gard. Cale..; 1904, X,, pt. i. 

in Journ. As. Soc. Beng. ., ixvi., 1., 442; Talbot, List Trees, ete., 
135-8 ; Gamble, Man. Ind. Tambe:, "246-56 : Brandis, Ind. Trees, 232 
Cooke, Fl. Pres. Bomb.,i., 394-401; Duthie, Fl. Upper Gang. Plat 
263-5 ; LegumMInosz. A genus of tropical plants, mostly trees, that con 
tains some 120 species, of which Prain figures and describes 86 as met wit 
in South-Eastern Asia. Two of these (D. Sissoo and D, latifi li 
are in India exceedingly valuable timber-trees, whilst the others are les 
important. it 

1. D. assamica, Benth., is the medoloa of the tea planters (Watt and | a 
Pests and Blights of the Tea Plant, 1903, 141-4). 2. D. cultrata, Grah., ye 
yindatk, is a fair-sized tree common in deciduous forests throvghoutia 
It is said to exude a red resin, to furnish a useful oil, and to be utilised 
Karenis for propagating the lac-insect, The heart-wood is blackish and 
like, often streaked with red, It is exceedingly durable, and is used for ; 
wheels, agricultural implements, s -handles, etc., and sometimes for | in 
3. D. lanceolaria, Linn., f., is the takoli, bithia, chakemdia, angaria, piri, chapot siris, 
gengri, dandous, tantosi, nal valanga; pedda sépara, etc. A deciduous tree of 
the Sub-Himalayan forests from the Jumna eastward, ascending the bh 
2,500 feet ; ie in Central and South India and Bombay. An oil is exp 
from the seeds, and the leaves and bark are reported to have medicinal proj , 
The timber is said to be useful in building. 4. D. Oliveri, Gambie, is the tamalai 
or tabauk tree of the eng-daing forests of Upper Burma (Wuntho and B neang 
It attains a height of about 60 feet and girth of 4 to 6 feet.. The 
is handsome, reddish, hard, close-grained, and takes a fine polish; is very ke 
some of the South American rosewoods. It is largely used for axe-handle 
dogeart shafts and other purposes for which great strength is requites aa rt 
is employed in the Royal Indian Marine dockyard at Mandalay for bushi 
to propellor-shafts, in place of Lignum-vite (Guaiaewm officinale). _ 

Black- D. latifolia, Roxb.; Prain, l.c. 80-1, pl. 62; Thurston, Hea Fo 
wood. 1894, xx., app.; Koorders, in Ind. For., 1894, xx., 282; Watt, Ind. 

at Delhi, 1903, ‘100, 126-34. The Blackwood or Rosewood of Sout 
India, sitsal (or sibel gal’ white sdl), shisham, sissu, sissua, satst 
rute, ruzerap, tali, kalarukh, itt jitengt, eruvadi, yerugudu, jitangi, 
thoddgatti, etc. A deciduous’ tree fairly plentiful from the submont 
forests of Nepal, Sikkim to Chota Nagpur, Oudh, the Central Prov vin 
Central and Western India to Southern India. It attains its st 
size in the Western Ghats, south to Wynaad and Te vidios "a : 
ascends the hills to altitudes of 3,500 feet. Gamble (lc. 250) says it 
is found in dry forests with teak and bamboo, as well as in moist eve 
green jungles. It may reach a height. of 80 feet and a girth of 12 | 
feet, but it is of slow growth, especially at first. It is easily propag 
by seed and is readily self-sown. - Bai 

The wood weighs from 50 to 66 lb. per cubic foot, and sinks in water bef 
being seasoned ; it has a fine handsome grain, and is exported from the fo 
of Kanara, Malabar and Travancore to Bombay, Kathiawar, Kach, Ke 
London, Havre, Hamburg and Chinese ports. The planks when not well seaso 

Blackwood have a tendency to split longitudinally. 
Furniture. In India it is extensively used for furniture, cabinet-work, knees of ~_ 
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agricu “Speman combs, etc.,. for the vases and other ornamental 
rt hinopoly, and for the finely carved chairs, tables, etc., which 

er mati 2 pe pao well-known blackwood furniture of Bombay. The art of making 
. fur iture was introduced many years ago, and to this day it is mainly 

id by the Portuguese inhabitants. Of late, popular fancy has discarded 
od specimens of the furniture are said to be scarcely procurable, 

st famous perhaps of all. black woodwork is the Dravidian and Chalukyan 
Madras perp and Mysore. If it is desired to darken the 
may be effected by rubbing the wood joith oil until what is.often 

sen of as imitation ebony is produced. 
Trade, etc.—The outturn of this wood in Madras, as recorded in 

Forest Administration Reports, was 2,374 cubic feet in 1900-1; 6,366 
in 1901-2; 11,808 cubie feet in 1902-3; and 16,182 cubic feet in 1903-4. 

a ‘are the only available statistics of outturn, sale or export. In 1895 
nquiry was made in London as to prices which might be obtainable for Indian 
osewood. A report was subsequently issued by Mr. J. R. Royle, at that time 

jot the Indian Section of the Imperial Institute. It was pointed out 
E h firms consulted that the wood suffered from several disabilities. 

griti aad therefore much harder in the working than other cabinet timbers ; 
¢ its bright colour and goes almost black after being cut and exposed ; 

r what porous, and therefore absorbs the polish to a large degree. 
@ airbecwosd it is inferior to Brazilian, though superior to that of Madagascar 
duras, but in England it has to compete with the: cheap and usually 

drdeewoods sent from Jamaica. It would, however, prove specially useful 
6 great width is required, as for example for table-tops, large carcase ends, 

. Further it has to be remembered that rosewoods of all sorts, 
th for furniture and decoration, are very largely subject to the caprice of 
shion, and at the time of the inquiry the European demand was very small. 
mble says that the usual London rate for good timber is about £10 

er ton, and that there would seem still to be scope for greater activity in 
lisin, the English market for the sale of at least the best pieces of Indian 

osewood. In the reports mentioned above, one of the firms consulted thought 
; that “the rate should not exceed 10d. to 1s. per superficial foot cut one inch,” 
bu that quotation, pe igialer « 58 lb. to the cubic foot, would work out to about 
ar ton for picked, y-sawn timber, a price thus considerably above the 

£17 10s. per ton reported to have been paid for a fine piece sent to London in 
we. On the other hand, some of the reports speak of Indian rosewoods as 

-an average of only from £5 to £8 per ton, but these low prices were for 
nlote not specially selected. Lastly, the quotations published by the trade 

r May 1905 were.“ Rosewood £5 to £12 per ton.” “ But it must be clearly 
orne in mind that rosewood of all grades is not at present popular.” ‘‘ At the 

ont yo pees indians is in fair demand and stocks are not heavy.” In the 
orester’ (l.c. Xx., app.; 3) the selling prices, from the Madras forests, 

» given as from Rs. 20 to Rs, 75 per ton, according to distance from the coast, 
at in out-of-the-way places it could not be sold even at Rs. 10 A ade from 

Travancore about Rs. 1-8-0 per cubic foot good quality (= about peu aes ton) ; 
Bombay from Rs. 30 to ‘50 per ton. Logs for export should not. We 

24 inches in diameter, have the sapwood removed, and be exported in the tae 
find ES not, as a rule, be less than 15 feet, Sam oe shorter lengths 

1a market 

* oD, Sissoo, Rozb. ; Notes on Chang a Manga in Ind. Por: no Xxi., 
286 oie Prain, l.c, 57-8, pl. 34; Bardley- Wilmot, Ind. Ton, 1898, xxv., 

‘The sissoo, ehishane, sissu, shisu-kdt, talt safeda, shin, nelbat) 
. zagar, tanach, yette, karra, biridi, sinsapd, etc. “A deciduous tree 
e Sub- -Himalayan tracts from the Indus to Assam, ascending to 

3 000 0 feet, but probably. nowhere in India strictly speaking indigenous. 
mble remarks that it is often, however, gregarious on the banks of 

andy, stony, torrential rivers. On higher lands it may grow, and grow 
| ml though not gregariously unless planted. Cultivated and often 
self-sown on the plains of India. But even when, the, trees are growing 

se together the shade given is light, hence sissu is an important shade- 
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Nepal Paper SISSU-WOOD 

tree with tea planters of Dehra Dun. The seed on germinating at once 
makes a great length of root compared to its growth above ground, a cir 
cumstance that greatly minimises the chance of its being swept : 
when spontaneous germination takes place within the sandy and § 
beds of rivers. OW, 

Propagation. Sissu coppices well and reproduces itself frecly from suckers. 
it is best grown from seed deposited in suitable positions, because oe 
is sometimes difficult and the young trees have to be protected till ee a- 
blished. It grows most luxuriantly on low-lying sandy tracts and has bes a 
successfully raised on irrigated lands, e.g. at Changa Manga in the Panjab, at 
Shahdera near Lahore, etc. But it is reputed that the timber of trees rai 

Quality of under irrigation is of poor quality and subject to serious damage by fungi. When 
Timber. young the growth of sissu is very quick ; it is said to attain 24 feet of girth in twelv 
Growth Quick. Years, but as it gets older its growth gets slower. The full height of a tre is 

about 60 feet or so, and in girth it is rarely more than 6 feet. It is very success: 
fully grown in Sind, and is said to be the best hardwood of the Panjab. Aton Pe 

The wood is very durable, seasons well and does not warp or wplits T 
highly esteemed for all purposes where strength and elasticity are ree 
for example, agricultural implements, wheelwrights’ work, frames of carrie 

; boat-building, etc. At one time it was extensively employed for gun-carriage 
imutogs ry owing to the limited supply of the timber it is now very little used for that 

purpose. It is one of the finest timbers in India for furniture and wood-carvi ‘ing. 
and is in regular demand all over the North of India. In Upper India t 
shisham wood (D. Sissoo) replaces very largely the rosewood (D. latifolia) 0: 
Western and Southern India. It attains its position of greatest importane 

q a & 

ali des in the United Provinces, the Central Provinces and ‘the Panjab, being ‘e- 
placed on the north by deodar and to the south by sdl and rosewood. ‘The 
wood-carving of Saharanpur, Farakhabad, Lucknow and Nagpur and thi 
inlaid work of Chiniot, Hoshiarpur, Jallandhar and Mainpuri are largely or 

Wood-carving. shisham. In Rajputana also, this wood is to a considerable extent emp 
by the wood-carvers, but for particulars of the methods of treatment and 
of carving the reader should consult Indian Art at Delhi, 1903 (103, eg 

Owing to the fact that the sissu very rarely grows straight, the timber is not of 
much use for beams though it is in much demand for knees of boats. Tt as 

ae been successfully tried for railway-sleepers, is an excellent fuel and makes 
oo good charcoal, but it is too expensive to be utilised for these purposes. TI 

wood is said to yield an empyreumatic medicinal oil, and the raspings of ni 
wood are officinal, being regarded. as alterative. Near towns the tree is iyle 
lopped for fodder and the fallen leaves collected and valued as fuel by the s 
meat makers. 

DAPHNE, Linn. ; Fl. Br. Ind., v., 193-4 ; Collett, ‘Fi. Sim... D.E.P., Oe 
t ne ine a 

iii, 19-26. 435; Gamble, "Man. Ind. Timbs., 57 + THYMELACEA. 
Nepal There are two or three shrubs of economic value which belong to this g 
Paper. —l. D. eannabina, Wa//., is the most important and may be spoken of as "one of 

the best Nepal Paper Plants. It occurs on the temperate Himalaya omy 2 
Chamba to Bhutan, at altitudes of 3,000 to 8,000 feet. It is the setb 
setburosa, satpura, dunkotah kaghuti, dhak chamboi, chambot, barua, niggt, | icy se 
ete. 2. D. involucrata, wWall/., is the chota aryili and is met with in Sikkim, , 
Khasia hills and Tenasserim, and. in the countries where at all abundant it is 
similarly to D. cannabina. 3, D, Mezereum, Linn., is not indigenous to Ind ia, 
is often mentioned by Indian medical writers and is perhaps imported and s« 
the drug dealers. 4. D. oleoides, Schred., is a small plant met with in the ‘Wes 
Himalaya, from Garhwal to Afghanistan, It is, best known by the follo 
names — kitildl, kanthan, gandalin (gandalinu), laghune, pech, pirkai 
etc. The roots are boiled and given internally as a purgative; the bark 
leaves are also said to be used medicinally; the berries are reputed 
duce nausea, and according to Brandis, a spirit is distilled from them in the 
Sutlej valley, It is just possible, therefore, that this may be the Mezer 
Indian medical writers. It is commonly reported that camels will not eat 
and indeed that it is poisonous to them. 

D.E.P., 5. Edgeworthia Gardneri, meissn.; Fl. Br. Ind., v., 195 is a closely allied plant 
iii., 202. the species of Daphne, and one which would seem to be an even more impo 
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-AKALBIR CANNABINA 

Akalbir 
of N 4 paper than PD. cannabina, It isa elegant bush of the 
- tern eseeees) oe Nepal to Bhutan, ipur and Burma— 

ae tat recently Stein Canotons Khotan, 1907, 426) has an- Nepal 
i the discovery of an actual specimen of Daphne paper, the date of Paper. 

ruins of Endere and was. examined, bo th, microscopically and chemically 
of. J. Wiesner. The material was found to be a well-macerated fibre of 

ce EeRpmecinesin, presumably Paphne, From the fact of no Daphne being 
q a to occur in Eastern Turkestan, it has been inferred that the paper h 

n made in Tibet. [C/.| Wiesner, Denkschr. Akad, Wiss. Wien., Math.-Nat., 
4 17-8.] It is thus permissible to regard this as the oldest recorded ig wd 

is commonly spoken of as ‘‘ Nepal Paper.” But even during the 
of the 19th century, ag did not. produce enough Daphne paper to 

the demands of India., Buchanan-Hamilton (Acc. King. P Nepal, 1819, 
8) tells us that the local supply did not suffice and that Nepal had to import Nepal Imports. 

dh: the paper and the raw material from Tibet. Kirkpatrick (Acc King. 
, 1811, 80) speaks of one of the two species seen by him as being the 

ie of Tibet. It would thus be more correct were the paper in question 
‘ Tibet Paper,’’ and this change in name would be in direct accord with 
covery narrated by Stein, [See Paper and Paper Materials, p. 862.] 

vey ieqpochapa hardly necessary to repeat that there are two important plants 
from which the aaosiiid Nepal paper is made:—(@) EB. Gardneri and (b) 
@ cunnadina. Perhaps the earliest account by a botanist of this paper-material Botanical 

that given by Wallich, who figures.and describes three species and tells us Account. 
that Edgeworthia was regularly cultivated in Nepal for its. paper yielding bark. 
In 1837 Lord Auckland, while; Governor-General of India, called for further 
nformation, and various reports were in consequence prepared and submitted 

_ to the Government of India. Atkinson and other more recent writers repeat 
the statement that the Bhot country sends to this day large supplies into 

_ Nepal. Still, however, no material progress has. been made, and Nepal 
paper is no nearer than it was a hundred years ago to becoming a commercial 

_ commodity. In fact it may be doubted whether any bark fibre is ever likely 
‘to be of value, unless for very exceptional purposes; it is too expensive as a 
modern paper-material. Nepal, Kumaon and Sikkim are the chief regions where 
India’s supply of the so-called Daphne or Nepal paper is obtained. The reader 

_ should consult Broussonetia, p. 186, and Paper Materials, p. 868, for further 
iculars. [C/.Wallich, As. Res., 1820, xiii., 383-90 and 3 pl.; Lace, Journ. 

7 . Soc., 1891, xxviii., 312; ) Morris, Cantor | Lect. in Journ. Soc. Arts, 1895, 
eur 938; ‘Dodge, Useful Fibre Plants of the World, 1897, 146; Kanjilal, For. 
Fl. U. Prov., 1901, 281,;. Wiesner, Die Rohst, des Pflanzenr., "1903, ii., 432); 

_ Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 121-2, °° 

_  DATISCA CANNABINA, Linn. ; ‘Fl. Br. Ind. “ ii, 656 ; Phar- D.EP., 
, . Ind., 1891, ii, 98; Bentham, Rev. Cenni Storici of Targioni- iii., 28-9. 
* ‘ozzelti in Journ. Hort, Soc., 1855, ix, 152: Dariscacea. The akalbir, Akalbir. 
greet, kalbir,. bhang-jala, bajr,. wajtangel (waft-ianj), drinkhari, sida 

¢ 

ey Ga tall Ras herb ASnsratlting hemp, met with in the temperate and sub-tropical 
Western Himalaya from Kashmir to Nepal. Root extensively used in India 
as a yellow dye for silk. It is largely exported from Kumaon, Garhwal, Bashahr 

Kashmir, and is mentioned in 1594 as a useful plant found in Crete. 
Cf. Hummel and Perkin, Journ. Soc. Chem. Indust., 1895, xiv., 458; Imp. Inst. 
Tech. Repts., 1903, 215-6. ] 

me bis 
| DATURA, Linn. ; Fi. Br. Ind., iv., 242-8; Pharmacog. Ind., ii., D.E.P., 
584-624 ; iii., 182-90; Prain, Beng. Plants, il., 751; Cooke, Lg Pres, iii. 29-48, 
‘Bomb., ii., 273) SoLaNacem, Datura. 

| Svenistory—The! vernacular natned given to the species of this genus can 
ee bet allel Sel shiotingniali-AlW wecions Sormethationist. The Sanskrit names 
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DATURA 
STRAMONIUM POISONOUS PLANTS 

Doubtfully dhustura or dhattura and unmatta mean “insane,” and hence might have been — Indigenous, given to an introduced plant (on its properties being recognised) ; in fact | 
be upheld as not necessarily involving an ancient knowledge. The better known 
vernacular names are either derived from the above or have meanings in the 
languages to which’ they belong that denote the well-known properties of the — 
drug. As met with in India the species of Datura have the appearance of 
introduced plants. They frequent waste lands near human dwellings ‘or invade — 
the borders of fields or cover abandoned cultivation: They do not exist as 
individual plants that take their own positions in a blended vegetation, but ap- 
pear as invading cohorts and here and there become so abundant as to exter- 
minate allother plants. No form of Datura exists, in fact, under such conditions — 
as to justify the emphatic opinion that it is indigenous to India. Fay pe , 

The White- It is customary to read of “‘ the white-flowered datura”’ and of ‘‘ the p 
Pacpie. flowered kala-datura”’ as if these conditions implied specific distinctions. 
flowered only so but many writers affirm that the purple-flowered form is a more des 
Forms. poison than the white, but that belief doubtless rests mainly on the theory oe 

signatures. Any of the Indian forms may have white or purple flowers, may 
have single or double flowers, and may have thorny or smooth fruits. How far 
the chemical properties of these plants are affected by cultivation, by soil or by — 
climate, it is at present impossible to discover. One thing, however, is ce 
that the Daturas have been, and to some extent are still, cultivated | laa rs 
that the differences recognised between the so-called wild plants of one region: 
and of another may be due to their being more recent escapes from! a 

Temperate cultivation. Possibly all the Indian ‘forms constitute but one or at most two 
ies species, D. Stramonium might be called the type of the temperate and shpat . 

: series and D. fastuosa that of the tropical assembla ) ii 
Ancient But if the Daturas are only introduced plants, their properties have in India a 
Knowledge. been fully understood for many centuries. The account published by Garcia 

de Orta in Goa during 1563 of the criminal uses to which they are put, might be 
Beverages. reprinted as a statement of the nefarious practices of to-day.’ So also the in- 

vestigations of the Hemp Drugs Commission might be summarised as the dis- 
covery that if taken in moderation bhang is harmless, but when mixed with — 
Datura, that intoxicant’ becomes most reprehensible and even dangerous ‘to life. 
Moreover the seeds are known to enter into the composition of certain alcoholic — 
beverages and render the consumers of these literally mad. Some years ‘ago I — 
witnessed a remarkable process of making arak (country spirit) potent... A few 
seeds of Datura were burned on a charcoal fire, an empty earthen pot was held 
the while over the fumes. When full of smoke arak was poured into the jar, 
the result being its adulteration with the active principle of Datura in a form 
that would most likely escape detection by any ordinary process of “examina-— 

Criminal Uses. tion (see Spirits, p. 1047). The extent to which Datuta seeds are used 
criminally in India can be readily judged of by the perusal of the annual reports — 
of the medical examiners to the various Governments and Administrations of 
India. These literally teem with particulars of Datura-poisoning. © =) 

‘The following particulars’ of the chief forms may assist in their — 
recognition :— 

Datura fastuosa, Linn. ; Hummatu, Rheede, lc: 47. The ala 
dhatird, khunuk, toradana, tidah-dhatird, karu-umate, nalla- ummetta, a 
bang, ete., etc. A small shrub found all over the tropical parts of India ; st 
most common and abundant species. The capsule is retained hia nod 
attitude and opens irregularly near the apex. There are said to be severa 
recognisable varieties of _which D. alba, Nees (the saféd-dhatura) is 

Medicinal Form, that most frequently mentioned and most highly approved. medicinally. 
It has the flowers often creamy-white, but is doubtfully separable from 
the type. . hoon 

D. Metel, Linn.—This is found chiefly on the N.W, Himalaya and — 
the mountains of the Deccan. | 

4% Waa 

‘Temperate D. Stramonium, Jinn.—Is met with on the temperate Himalaal 
ag from Baluchistan and, Kashmir to Sikkim. The capsule is erect and 

deeply four-valved. This seems far more likely to be the white Datura 
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CRIMINAL USES 

medical writers than var. alba above. It is described as the tattur 
ée Panjéb and the kachola of Afghanistan, Lawrence (Valley of 
nir, 1895, 77) mentions that Kashmir exports. the seeds largely to 

j4b and that they fetch Rs.5amaund. The var. Tatula appears 
» be the plant of which the dried fruits (strung on thread) are sometimes 

ported into India from Persia, These imported fruits are sold under 
name yharbhili in Bombay and maratia might in Madras. Poisoning 

om eating tatuleh is recorded in the Kew Bulletin (1889, 275-8; 1896, 233). 
The MEDICINAL uses of the species of Datura centre chiefly in 

thei oisonous property and in the pernicious and criminal advantage 
often taken of these all too prevalent plants. Barry points out that 
he seeds of Datura may be mistaken for those of Capsicum. 

_ Reduced to a powder they are criminally mixed with food and can often 
only be detected through the microscopic’ structure of the fragments of 
) thie’ seéd-coat that may be discovered in the food or the contents of the 
stomach) 99 
_ [O. Garcia de Orta, 1563, Coll., xx.; Acosta, Tract. de las Drogas, 1578, 87 ; 
inschoten, Voy. HE. Ind., 1598, i,,.210-1;' Pyrard, Voy. EB. Ind. (ed. Hakl. 

ii, 113-4; Herbert, Travels, 1677, 337; Fryer, New Acc. E. Ind. and Pers., 
; ; Rheede, Hort. Mal., 1679, ii., 47-52, tt. 28, 29, 30; Rumphius, 

rb. Amb., 1750, v., 246-52, t. 87; Ainslie, Mat. Med. Hind., 1813, 47; Chevers, 
Man. Ind. Journ., 1870, 179 seq.; Rept. Ind, Hemp Drugs Comm., 1894, i., 172; 
Brit. and Colon. Drugg., 1898, xxxiii, 769; Dunstan, Trans. Chem.  Soc., 1901, 

cxix., 71-4; Bedford, Ind. Med. Gaz., 1902, xxxvii., 206-10; Mehta, Ind. 
Med. Gaz., 1904, 20; Collis Barry, Legal Med. Ind., 1903, 473-4; White and 
Humphrey, Pharmacop., 1901, 470; Ann. Repts. Chem. Exam., 1897—1905.] 

i ele 

ant 

. DAUCUS CAROTA, Linn. ; Fl. Br. Ind., ii., 718; Roxb., Fl. 
ud., ii., 90; Ree. Bot. Surv. Ind., ii,, 107; Prain, Beng. Plants, i., 540; 

Duthie, Fl. Upper Gang. Plain, 398 ; Umpetiirer®. The Carrot, gdger, 
mormijh, kdch, zirdak, manjal-mulléngi, kdrttu-kizhangu, pita-kanda, etc. 

____ _Habitat.—A native of Kashmir and the Western Himalaya at altitudes of from 
5, to 9,000 feet. It is also commonly held to be a native of Europe (except 

_ the extreme north), of Abyssinia and. North Africa, of Madeira and the Azores, 
and of North Asia eastwards to Siberia and Kamschatka. Throughout India it 

cultivated by the Europeans, mostly, from annually imported seed, and by 
e Natives from an acclimatised if not indigenous stock. In many parts of the 

country a greenish-white carrot is preferred as being very hardy and uctive. 
This rises some two or three inches above the soil, is a coarse root whic 

little of the flavour of the European carrot, but is able to withstand the extreme 
heat of summer, and may be raised in some parts of the country throughout the 
x ig It thus produces a return at seasons when other tubers or roots are scarce 

not available. This is particularly the case in Bihar (Patna) and some parts 
of the United Provinces, Pas ) 

_ History.—Sir George Birdwood (Memo. Carrot for Famine Relief in N. Ind., 
1896) gives a detailed and learned account of the history of this plant. This B serepiee many pages, and can hardly be abbreviated without tly lessening 
its value. The carrot appears to have been regularly used in India from fairly 

_ ancient times. The Emperor Baber (Memoirs, 1519 (Leyden and Erskine, transl. ), 
1826, 347) narrates his having eaten a dish of fried carrots. In the Ain-i-Akbari 

_ (Blochmann, transl., 63-4, 67) mention is made of ‘“ wild carrots ’’ (shagaqul) 
and of cultivated carrots. Terry (Voy. E. Ind., 1655 (ed. 1777), 91-2) speaks of 

| the good carrots of Surat, and Fryer (New Acc. EZ. Ind. and Pers., 1672-81, 119) 
makes special mention of those of the Deccan. While much reliance cannot be 
placed on names of plants as historic evidences, it is significant that throughout 

_ the lang! of India, indeed from Central Asia to Cape Comorin, there should 
Qt “ea in every language a name for the carrot (gdger, gdjar, gdzara, garjara, etc.) 

hich seems to have come from a common source. To that name is frequently 
_ added a further word meaning “root” or “tuber.” Thus in Tamil it is the 
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THE CARROT 

gajjara-kellangu. The derivation of the Latin name carota and of the French 
carotte is probably direct from the Greek karoton. The Sanskrit garjaru originate 
the Persian zardak and the Arabic jegar. In fact, the evidence of cultiva i 
would lead to the inference that the carrot spread from Central: Asia to’ 
and if so it might be possible to trace the European names from the Indian oxith ae 
the Persian. Indeed the carrot seems to have been grown and eaten in India 
while in Europe it was scarcely known as more than a wild plant. In : 
Saxon it was weal-mora, wald-mora, walck-mora, clap-wype, but. it was con 
with the parsnip till about the end of the 11th century. These names’ 
German mohre, moraha, the Russian morkov, the Sanskrit mula, milaka, and 
Kashmiri mor-mujh, and they all denote ‘ root.’ 

Cultivation.—Bengal.—A writer in Indian Gardening (Oct. 27, 3808) : 
says in his experience (in Chumparan) the seed should be sown, broad- 
cast. early in November... Of the imported varieties the Large White — 
Vosges and White Belgian succeeded best. The crop continued to yield 
till the end of May. Other writers in the Northern and Central portions — 
of the province speak of sowings in August and the crop coming into 
season in January and February. Mukerji (Handbook fir Agri... 
1901, 357) observes that the carrot has a special value as a nourishi 
famine food and fodder. The Red Mediterranean variety grown at 
Cawnpore Experimental Farm seems to be the best. The Yellow Medit 
ranean is most highly spoken of as a cattle food. The yield of the Whi 
Mediterranean. carrot is almost equal to or even higher than that of coun 
carrots, but the roots are hard, coarse and insipid. 'When grown with 
manure the country carrot gives a much larger yield than any of the 
European. varieties. The proper time for sowing carrot, seed in the plains 
is from September 15 to October 15. It is best to sow in drills and ridge 
the drills after the plants have appeared, then thin out. The quantity of 
seed used is 8 to 12 oz. an acre, The yield comes to 200 to500 ma + 
per acre, if loose soil near the village be chosen, deeply cultiva 
well pulverised, weeded and irrigated. The seed had better be mixed 
with wood-ashes at the time of sowing, and unless the soil is quite moist, — 
water should be poured in the drills immediately after sowing. [Cf. Fire q 
minger, Man. Gard. Ind. (ed. Cameron), 1904, 166-7.]. do 

United Provinces.—Duthie and Fuller’ (Field and Gard. Crops, 1893, 4 
pt. iil., 9) say the area occupied by the carrot is not separately estimat 
in the agricultural returns, but the average under, carrots,,turnips a ! 
radishes for the three years ending 1889-90 amounted to 41,463 acres. 
The carrot is generally sown in September or October ; the roots are ready — 
for use after two months, and may last for three or four months. A loamy — 
soil is preferable. Under favourable. conditions an outturn of over 
maunds is possible. At Cawnpore 60 maunds is said: to be the average, — 
but at Basti only 33 maunds. The bazér price in ordinary seasons is ; 
from 8 to 16 seers an anna. ee 

Panjab.—Brief notices are made of carrot, cultivation in the Pan, 
In Jhang it is said “the zamindar’s food consists largely of. carrots 
(Replies Famine Comm., 228). In Sialkot (Gaz., 68) the carrot is dodn 
of as grown all over the district, and the superior European kinds are 
little known. Ang 

Bombay.—Of Gujarat it has been said that carrots of two kinds are 
cultivated—‘ the long-rooted”” and the “blunt spindle form.” They — 
are grown at various times in different parts of the province, my 
in garden beds from seeds sown broadcast, but are sometimes transplan: 
from nurseries during the rabi season. | They take three months to mature, 

: 
: 
| 
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DELPHINIUM 
CULTIVATION—TWO CROPS 

though by nipping off the heads growth may be prolonged. The young 
jlants are also taken up when half grown and sent to market. The pro- 

is from 5,000 to 10,000 Ib. an acre. The carrot is also grown in 
rat from August to May, and the crop gathered four months later. 

Kach it is much raised as a field GrOR In Poona and Khandesh the 
is cultivated very largely on black soil, with the help of manure. 

Of Ahmednagar a curious process is reported of obtaining carrot seed: 
When the crop is ready the husbandman cuts off a thick slice from the 
erown end of the carrot. This he puts two fingers deep below the soil 
in any place where there is a liberal supply of water. After a few weeks 

ie roots produce a vigorous flower stem, the seed of which is gathered 
fou or five months after having been thus transplanted. There are 
ecordingly two crops in the year—one, the root produced from the 
eed, the other the seed produced from the root (see Raphanus sativus, 
w r caudata, p. 912). In the Deccan, according to Woodrow (Gard. in 

d., 1889, 340), the carrot may be grown as a culinary vegetable where 
he rainfall is not over 25 inches annually, during the rainy season. 
merce sowings for fodder should be made in October and November, and 

te rains are favourable good crops may be grown on a deep retentive 
soil without irrigation. 
Mysore is stated to produce a very good quality of carrot, but in Madras 
and Burma the root seems to be raised only as a garden vegetable, 
_. Food and Fodder.—The so-called root constitutes. an important vege- 
table in the markets frequented by the European community. Although 
certain classes of Hindus in Bengal object to eat the carrot, on account of 
some fanciful resemblance to beef, still the Natives of India, as a whole, 
are year by year taking more kindly to it. , At the same time it must 
be added that, though by the Muhammadans and certain Hindus the 
carrot has been cultivated for ages, it is only within recent years that 
it has become a recognised article of diet. By certain classes the young 
carrots are used only as pickles. By others “the root is first boiled 
in water, then squeezed out and cooked in ghi.” In Europe it has 
become a recognised ‘article of cattle food.  Carrot-tops afford a useful 
fodder, and the contention that the roots might be resorted to in times of 
famine is strengthened by the fact.that the tops would be of value to the 

ttle. [Cf. Agri. Ledg.; 1898, No. 12.] 
' Seed.—The seed yields by distillation a medicinal oil. [Of. Taleef Sheree? 
(Playfair, transl.),113.] Inthe Hemp Drugs Commission Report (iv., 415) mention 

_ is made of the seeds constituting one of the spices used in flavouring bhang. 
Lawrence (Valley of Kashmir, 67) says carrot seeds’ are employed to mix with 
caraway. The chemical constituents of the root are crystallisable ‘and un- 
erystallisable sugar, a little starch, gluten, albumen, volatile oil, vegetable jelly, 
malic acid, saline matters, lignin and a peculiar crystallisable, ruby-red neutral 

_ principle, without odour or taste, called carotin. [Cf. Pharmacog. Ind., ii., 136.] 

DELPHINIUM DENUDATUM, Wall.; Fl. Br, Ind., i., 25; 
RanuncuLacez. The nirbisi or jadwar of certain writers (names that 
more ‘strictly speaking denote. species of Curcwma or of Aconitum, 
which see); is also the miimila of the North-West Himalaya. D. sanicule- 

- folium, Boiss., has been supposed by some, but incorrectly, to afford the 
asbarg dye and medicinal flowers. 

__D,. Zalil, Aiich. & Hemsl., an abundant larkspur in Khorasan at 
_ altitude of 3,000 feet, where its spikes of golden flowers give a wondrous 
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DIOSCOREA 
ALATA THE INDIAN YAMS 
Yams 

hue to the pasturage. It is the asbarg dye and medicine of Indian 
shops. “Clee ae | 

The dried flowers and fragments of the flowering spikes constitute the qoeaaa 
It is the ghafiz, asperag, gul jalil, zalil, zarir, trayamdn, etc. . Is imported by. 
Trans-frontier traders, who bring it to Multan and other Panjab towns where it 
is employed along with akalber and alum to dye silk. [C?. Pharmacog. Ind., i, 
23-7; Kew Bull., 1895, 167; Bruhl, Ann. Roy. Bot. Gard. Calc., 1896, v., pt. 2) ‘} 
90-108 ; Monog. Dyes and Dyeing in Bomb.,.1896, 17; also U.Provsy 1896, 825 a 
Perkin and Pilgrim, Trans. Chem. Soc., 1898, 267-75 5 also Proc, Chem. (Sots 
1898, No. 190; Imp. Inst. Tech. Repis., 1903, apes ii., 221.] 

ot 

D.EP., DIOSCOREA, Linn. ; ‘Wait, Sel. Rec. Govt. Ind., 1888-9, ie 
iii, 115-86. 147-66; Duthie and Fuller, Field and Gard. Crops, 1893, pt. 1ii., pl. Ixxx +5 
Yams. Sadebeck, Die ue tiaee- der Deut. Kolon., 1899, 68-71 ; Wiesner, ie 

Rohst. des Pflanzenr., i., 567-608 ; Mollison, Textbook Ind. Agri., iii, 3 
197-200 ; Prain, Beng, Plante. 1903, ii., 1064-7; Ryan, Journ. Be b. Na i 
Hist. Soc., 1903, xiv., 772-5: R.E.P., Rept. 1903, 27-8: Prainand Burkill, _ 
Journ. As. Soc. Beng. is 1904, Ixxiil., pt. ii., 183-7 ; 1904 (suppl.), , 1-11; a 
the Yams—DioscoREacEed. a ‘ e 

Indian Species and Varieties.—The account given in the Dictionary of this he cell 
difficult and imperfectly known genus of edible plants was written in 1888. | 
was subsequently arranged by the Government of India that a domahiati alll 
effort should be made to secure fuller and more accurate information. . Collections 
of live tubers, accordingly, began to arrive in 1894, and continued to be pera 
during the subsequent years. It was agreed that the yams as rec 
should be cultivated in the Royal Botanic Gardens, ‘Calcutta. They are 
therefore being systematically studied. “A preliminary and unofficial report | y 
has already appeared, written by Prain and Burkill, and descriptions of certain — 
species have been given in the Journal of the Bengal Asiatic Society, but further 
material and more detailed information are deemed essential before the fin: 
report can be given to the public, and this seems likely to assume the form of 
@ monograph of the Indian species of the genus. All that need be attempted 
here, therefore, is to abbreviate the Dictionary article, and to abstract and 
incorporate from Prain and Burkill’s preliminary report (and all other ree 
publications) such additional information as seems calculated % bring the presen 
account abreast of existing knowledge. 

Prain (Bengal Plants, l.c,) sketches very briefly the lassi Sentinal that seems 
likely to be followed in the future. The Bengal species are referred to two great 
groups according as the stems twine to the left or to the right of the observer. 
This brings the following together as those that twine to the left—D. demona, 
pentaphylla, tomentosa, bulbifera, deltoidea, and fasciculata ; those that & 
twine to the right, D. anguina, aculeata, nummutlaria, Hamiltoni and alata, 

Within these groups the species are assorted according to the characters of the 
leaves, inflorescence, capsules, seeds and aerial bulbs. | It may be useful to set 
forth in alphabetical sequence of their names the economic intosrsation of. ang 
chief Indian species and varieties :—_ 

DE.P., D. aculeata, Linn. 3 Prain, l.c. ii., 1067; D. glabra, D.E.P.; D. Wallichis, Hoes 
iii., 181. fs Fl. Br. Ind., vi., 295. A. plant cultivated in Bengal, Assam, the Deccan, 

South India and Burma; in the last province it is apparently also wild, | rif 
D.EP., D. alata, Linn. ; Fl. Br. Ind., vi., 296; Prain, l.c. 1067; Rec. Bot. Surv. Inds, tis 
iii., 126-7. 143; iii., 288; Circ. Roy. Bot. Gard. Ceylon, 1905, iii., 10-4. The Wing-stalked 
Barbados Yam, the Barbados Yam, kham, This seems closely allied to the Chinese yam, 
Yam, D. Batatas, Decaisne. 

Commonest This is the commonest of all the Indian cultivated yams. Itisa large climber 
Indian Yam. = with quadrangular winged stems which twine to the right. |The capsule is broader 

than long and the seeds winged all round. Leaves rather sharply angled. _ In- 
florescence only occasionally produced and often zig-zag in structure. Tube: bass 
frequently very large, sometimes four to eight feet in length and as thick 
the thigh (Conserv. For. Repts. S. Circ. Mad., May 1889), at other times small 
and globular like an average-sized potato. One or two species of yam_ are, fre- 
quently alluded to in Sanskrit literature, and this would appear'to be perha oe 
the form most often mentioned. Roxburgh assigned four or five tubers to sep 
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WILD AND CULTIVATED FORMS 

| rate ific positions, chiefly on account of their shape and colour. He, however, 
admi that he would be quite prepared to accept all these races (for they 
‘appear to be little else than races) as belonging to the same species. These were 
Dp. atropurpurea, globosa, purpurea rubella (Rowb., Fl. Ind., iii, 
797-801). They are classified into tubers elongate, at times club-shaped, the 
flesh being white throughout in alata proper, pink under the skin in «betta, 
4 throughout in purpurea; tubers. short, roundish, and flesh wholly 

vhite in globesa ; rosy purple under the skin in globetta, and rosy purple 
in atropurpurea. J. D. Hooker places these names as denoting “imperfectly 
known and undeterminable species.” | Prain and Burkill, however, after a careful 
study of the live plants, have recorded Roxburgh’s four forms above named 
under ». alata, Linn, and have formed varietal positions for each (Note, Lc. 

~ 1903-4; No. 846). These are as follows :— 
(a) Var, alata proper; D. Hamiltoni, Hook., f. (in part). The White Yam. 

‘This is said to be a large climber, fairly abundantly cultivated in Bengal, 
A the United Provinces, the Central Provinces, the Deccan, South India, 

a and Ceylon. It varies very greatly, however, in some of its areas. 
(6) Var. globosa; D. globosa, Roxb., Duthie and Fuller, Field and Gard. Crops, 

pb. iii., 11; D. globosa, D-E.P., iii:, 131; the Common Yam. © This also is a 
climber that is fairly extensively cultivated, more especially in the Central 

Provinces and Madras. It. is the chupri-alu, fergo-nari. 
_. (ce) Var. rubella; a large climber, extensively: grown, especially in Bengal, 
‘the Central Provinces, Western India and the Deccan. It yields a long tuber, 

_ ved outside, known as the guraniya-alu. i 
| (d@) Var, purpurea; the Dark Purple Yam: the Malacca Yam, or lab-guraniya. 
A large climber fairly extensively cultivated. 
>) D. anguina, foxd.; Fl. Br. Ind., vi., 293; Prain, Beng. Plants, ii., 1066. A 
large climber met with occasionally in the forests and jungles of the lower hills 
in Nepal to Bhutan, also Chota Nagpur and Assam. The tuber is only eaten 
by the poor or in times of scarcity, and is called kukur-alu. 
Dy bulbifera, Linn. ; D. sativa, Benth. ; D. pulchella and D. crispata, Roxb. ; 
Hermann, Parad. Bat., 1698, t.:217; D. sativa, Willd. Duthie and Fuller, 
Field and Garden Crops, pt. iii., 11, t. xxx. ; D. sativa, Linn. Hooker (Trimen, 
Fil. Ceyl., iii., 279) calls this “the wild uneatable state of the cultivated 

t.” This fairly extensive climber is common in the hedges and thickets of 
ia and Burma. It is a distinct species, the capsule being longer than. broad, 

and the seeds winged at the base only; the leaves are bright shining green and 
the transverse nerves rest within channels. The tubers are round, not larger 
than a man’s fist. The stem, like that of D. alata, bears numerous little tubers 
by which the plant may be propagated. The aerial tubers also afford characters 
by which the varieties may be separately recognised. The underground tubers 
of the wild plant are insipid and often hardly edible, unless repeatedly boiled 
and washed in running water between each boiling. Nevertheless, the wild forms 
collectively constitute a fairly important article of food in times of scarcity and 
famine. [C/. Acosta, Tract. de las Drogas, 1578, 321.] #1 Jo terial al iF 

(a) Var. bulbifera proper.—The agricultural states of this variety are often 
designated in India as D. sativa, and the recently introduced forms are spoken 
of as the Otaheite Potato. The wild tubers are regularly eaten, though more 
bitter than the cultivated. An interesting official correspondence recently took 
place regarding the successful conveyance (by Capt. H. D. Larymore) of seed- 

____ tubers of the so-called Otaheite Potato from the Andaman Islands to West Africa. 
. (b) Var. pulchella; D. pulchella, Roxb. ; D. sativa, Linn.; Flo Br. Ind., vi., 
295 (in part); D. bulbijfera, D.E.P. A climber fairly generally. met with in 
cultivation. It is in India often known as the rat-alu. ~ 

(¢) Var. erispata; Roxb., Fl. Ind., iii., 802. A fairly prevalent 
ia and Burma, known as zamin-kand. 

. D, deltoidea, wa//.; Prain and Burkill, Journ. As. Soc. Beng., 1904, lxxiii., 
pt. ii., suppl., 1-2, 5-6... This is a common species in the N.W. Himalaya at 
altitudes between 3,000 and 8,000 feet—flowering time in May. It is an ex- 
tensive climber, often covering trees more or less. Stewart gives a long list of 
vernacular names which in the Dictionary it was suggested belonged to all the 
species met with in Upper India. _ Even to the present day a distribution of these 
names has not been accomplished. The tubers are often very large, but 

ntly not eaten. In Kullu they are called shingli, and used for washing 
‘Stewart says that in Khayhan they are called kriss and used in 
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D.E.LP., 
iii., 129. 
Wild Yam. 

Famine Food. 
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D.E.P., 
iii., 130. 
Karen Potato. 

Pindalu. 

D.E.P., 
iii., 181. 
Ban alu, 

D.E.P., 
iii., 133. 

D.E.P., 
iii., 131. 

D.E.P., 
iii., 1382. 

D.E.P., 
ili., 132. 
Fiji Yam, 

washing silk. Lawrence (Valley of Kashmir, 75, 78) calls them krits (or kritz), ; 
and remarks that they are much used in: washing wool and also in medicine. 
The same tubers, according to Atkinson, are in Kumaon known as 42303 sae k: 
writers appear to regard them as poisonous. 

D. dwmona, foxb.; Fl. Br. Ind., vi, 289; Reo. Bot. Surv. Ind., 1898, i, 
2743-1903, ii, 143, 189. A large climber of the tropical forests of Tridia i 
Burma. Stems twining to the left, sometimes prickly ; leaves digitately 3-5 
nerved ; capsule longer than broad and seeds winged at the base only. This — 
wild yam is extensively used. as a famine food, chiefly in Burma and the Central 
Provinces and Central India. It appears never to have been cultivated. Some 
writers, however, say the roots are highly poisonous and cause intoxication but 
are rendered edible by boiling and steeping in running water, this treatment | 
being repeated two or three times. Gammie (l.c. 190) says that when tigers 
kill cattle, the villagers insert a quantity of the flour from \the pounded — 
roots of the vaja kand into the body of the “kill.”’ . The poison permeates the 
flesh to such an extent that when the tiger returns and eats the carcase it becomes 
infatuated and mad, and the villagers then make short work of it. Ridley 
(Malay Pl. Names, in Journ. Roy. As. Soc. (Straits Branch), 1897, 90) speaks of 
the tubers being used in the manufacture of dart poison. (Yearbook of Pharos 
1898, 62-3). Si 

D. fasciculata, foxb.; Prain, Beng. Plants, 1903, ii., 1066. The hidnepalaeall 
yam, Karen Potato, A small climber somewhat like D. alata but more graceful ; 
of a vivid green colour, the stem twining to left and dotted over with small & 
wart-like prickles. Leaves pubescent reniform or orbicular with sharp stipular 
thorns. Tubers fasciculate, numerous, usually white, but in» Burma and the 
Malay Islands a form exists which has reddish-coloured tubers. . This is obviously 
derived from the wild D. spinosa, which differs only in the fact thatthe upper 
rootlets are spinose. Much confusion seems to exist regarding the name pindalu. 
In some localities of South India it denotes the white round tubers of one or two 
races of D. alata. In other provinces it is restricted to the present plant. I 
found (during special investigations conducted in 1894) the latter usage through- 
out Berar, where the clustered yam is fairly plentiful and popular. It is ordinarily 
grown as a garden crop near the homestead, on stakes 8 feet high and 2 to 
feet apart, around pan-leaf houses, or in fields, along with the brinjal. In 7 
some localities, as for example Nirmal and Bassein in Bombay, it is cultivated 
as a pure field crop. Roxburgh tells us that in his day it was grown to a con- 
siderable extent in the vicinity of Calcutta not only for food but to make starch. 
Being, in some respects, more like a tato than a yam it is often called _ 
potato of this and that place—e.g. saihertes Potato.” 

D. glabra, fox. ; Fl. Br. Ind., vi., 2943 Prain, Rec. Bot. Surv. Ind., 1905, ities 
288 ; D. nummularia, Lamk. ; Beng: Plants, ii, 1067. So far as India is concerned; 
however, it would appear tobe rarely if ever cultivated, though the tubers 
are regularly collected and eaten by the hill tribes, more especially in times 
of scarcity and famine. It occurs on the lower North-West Himalaya, in Nepal, 
Sikkim, the hills of Bengal to those of South India. and Burma, distributed to the 
Malay Peninsula and China. . It is very often called ban (wild) alw.or aru (yam), 
shora-alu. [Cf. Wood, Rec. Bot. Surv. Ind., ii, 143.) 

Var. belophylla, Voigt (sp.); D. sagittata, Royle; Prain, l.c. 1064. It pete: 
probable that this should be retained as a distinct species.. It is a large climber 
met with on the lower Himalaya and mountains of Bengal (Parisnath). The 
tubers are edible but the plant is not recorded as met with under cultivation. _ 

D. Hamiltoni, Hoos., f.; Fl. Br. Ind., vi., 295 (in part); Buchanan-Hamilton, 
Stat. Acc. Dinaj.,.192; D. globosa (in part), D.£.P.. This cultivated pling is 
occasionally met with in Bengal, Assam and Burma. (thee 

D. oppositifolia, Linn.; Roxb., Fl. Ind., iii., 804; Fl. Br. Ind., vi., 292. A large 
climber with terete unarmed branches and with. the leaves almost opposite. 
It is a native of tropical India from the Deccan to Assam, Sylhet, Chittagong, 
Burma, Ceylon and China. It is wild in India but appears to be cultivated in the 
Malaya and Java. It is one of the most important wild tubers with the people 
of the Deccan and Central Bengal. The root and aerial tubers are eaten as well 
as the young flowering spikes. 

D. a Linn. ; D. triphylla, Roxb. ; Fl. Br. Ind., vi., 289; Rec. Bot. Sure, 
Ind., ii., 143; iii., 288; Prain, Beng. Plants, ii:, 1066 ; ‘Nuren+Kelengus 
Hort. ‘Mal., vii., tt. 34,35. The Kawan or Fiji Yam. Met with throughout tropical 
India on the lower hills from Kumaon to Burma, Ceylon and Malacca. It is an 
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isive climber, the stem prickly below and sometimes bulbiferous. It affords 
ible tubers that are eaten groctionlly all over India, especially with the 

of the Konkan, the Savarahs of Ganjam and the Lepchas of Sikkim. 
fla g stems and young leaves are also eaten, especially in times of scarcity. 

But it is said to afford both get ae and innocuous forms, the latter being 
made edible by repeated boiling and washing. It is apparently, however, 
never cultivated in India, except perhaps in. Pondicherry. ([C/, Cire, Fey 
Bot. eet Ceylon, 1905, iii.,, 16-7; Achart, Quinze Cents, Pl, dans L’Ind., 
. hee ) 

D. spinosa, forb.—This plant has been confused with ». fascteutata and 
stledta, Linn. It is, in fact, placed by Prain (J.c. 1066) as a variety of D. 
tlata. Its most generally accepted names are madhvdlu in Sanskrit and 

dlu in i, but these are also assigned to D. aculeata, Linn., so that it 
ms probable the two ig are often confused by the people of India as 

alsc ye botanists. e tubers are largely eaten in the countries where 

_. CULTIVATION.—Of the yams above briefly indicated three species are 
very generally grown in India as subsidiary foods, ‘These are D. alata, 
D, bulbifera and D. fasciculata, Under each of these species, however, 
there are several varieties and even a large assortment of cultivated races, 
so that the yams are not only varied but abundant plants. It is, in fact, 
only within the very driest tracts (such as some portions of Rajputana, 
Sind, the Western. Panjéb. and the Deccan) that yams are not to be 
found. Wild yams are also very prevalent. and constitute an impor: 
tant article of food with the poor, more especially the inhabitants of 
uncultivated tracts, and in times of famine they often become of the 
greatest possible value. - Lewin. (Wild Races S.E. Ind., 1870, 27) says 
that in the hills of that country wild yams are so plentiful that no man, 
able to search for food, need starve. Speaking in general terms, a line 

_ drawn from Khatmandu and Lucknow to Ahmedabad would sever India 
into two portions—the Southern (more especially its south-eastern tracts) 
might be described as the yam-producing area of India, and the Northern 

_ (more especially its north-western tracts) the non-yam-producing division. 
Through Bengal and Assam the yam country extends to Burma, Siam, 
the Malaya (Peninsula and Archipelago) to China and Japan... | 
In the Dictionary a few passages from De Candolle were quoted 
and the contention advanced that the historic importance of the Indian 
cultivated yams had been depreciated owing to no work of sufficient 
merit having recorded their Sanskrit and vernacular names, ‘‘ Roxburgh,” 
says De Candolle (l.c. 77); ‘‘ enumerates several Dioscoreee cultivated 
in India ; but he found none of them wild, and neither he nor Piddington 

_ MInentions Sanskrit names. This last point argues a recent cultivation 
_ or one of originally small extent, in India, arising either from indigenous 

_ species as yet undefined, or from foreign species cultivated elsewhere.” . . . 
“The absence of distinct names in each province also argues.a recent 
cultivation.’ A very extensive assortment of vernacular names for each 

_ species has been recorded, however, by Prain and Burkill,.and these 
amplify materially the names given in the Dictionary. .They thus abun- 

 dantly substantiate the opinion of India being one of the great centres of 
original production (if not the chief Asiatic centre) for yams. It seems 
likely that both the sweet-potato and the ordinary potato, being more tract- 
able, have not only largely supplanted the yams but usurped their classic 

_ Names and history. No. ts 
Asa Gray (Scient. Papers, i., 322) says that Columbus when he. dis- 
covered Cuba and St. Domingo found the Natives cultivating two kinds 
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: 
of edible roots. ‘These were called in the language of the islanders of i 
St. Domingo, Ages (Ajes) and Yuca.” The last mentioned is Manihot 
and may be dismissed from further consideration, but the former (it is 
nearly certain) was a species of Dioscorea. This the Spaniards (being 
ignorant of the language of these islands) called name, niame, inhame— 

African Habitat. corruptions, it is supposed, of an African name (with which they we 
already familiar) for a similar edible tuber. Clusius (Hist. Hzot. Pl., 1605, 
237-8, reprinting Garcia. de Orta, 1563, Coll., xviii., 3) speaks of the 
African slaves of Portugal eating the tubers of a Colocasia which they 
called inhame. Hence that name had, at an early date, reached Eu 

and India. Some of the companions of Columbus had doubtless seen the 
imhame tubers of Africa, and were thus ready to assign that name to the 
West Indian tuber when their attention was drawn to it. To this cir- 
cumstance is accordingly due the constant use (by 16th and’ 17th century 
writers) of inhame (or, as it ultimately became, shame and finally yam) as 
a generic denomination for any and every edible’ (starch-yielding) tuber. | 

Sanskrit Name. There would seem little doubt that the Indian word dlw (in Sanskrit 
. and Hindi and ala in Sinhalese) originally denoted a starch-yielding edible 

tuber, possibly in its earliest signification the edible species of Dioscorec, 
though in later usage it came to mean Amorphophallus and even 
Colocasia. <A prefix was employed to denote the separate species. 
Hence we have in Sanskrit the danddlw (elongated dlu), madhvdlu (sweet 
Glu), pindélu (round dlu) and raktdlu (red-dlu). In the Sanskritie ver- 
naculars we have similarly chwpridlu, guraniya-dlu, kanta-dlu, kham-dlu, 

Aboriginal mau-dlu, pindalu, ratdlu, and sasnidlu. But in the aboriginal languages 
ii sated there is a vast assortment of names not only perfectly distinct from each 

other and in no way traceable to the Sanskrit, but which have either a — 
direct specific or in some cases even a generic signification :—ato sang, 
bengo-nari, bir sang, gun, genasu, kalangu, kullu, kniss, kris, myauk, piska, — 
taguna and tar (or tarar). Most of these names (many others might be 
given) denote knowledge prior to the Aryan conquests of India and thus 
leave no room for doubt that the cultivation of yams is quite as ancient (if 
not more so) in India as in any other country. Indeed from the fact that — 
names are given in the West Indies and other tropical countries, traceable _ 
to the Sanskrit, or to some Indian vernacular, there would seem no doubt 
that some of the best-known cultivated forms in other regions were derived 
originally from India. And what is'‘more curious, not a few of these are — 
being brought back 'to India to-day as special West Indian plants, oblivious 
of the fact that, just as with the improved rice brought from Carolina and — 
the superior wool-sheep from Australia, they had been procured in the — 
first instance from India. f gag 

Seeds. Propagation.—The yam may be propagated either by means of 
Sete, aerial tubers or small underground tubers or portions of large tubers. If 

the former be employed, the first year’s crop is poor but the second 
excellent. It is preferable to use sets of the underground tuber weighing 

Soil. about half a pound. The best soil is a deep friable sandy loam. 
Stiff heavy soils are unsuited, as the tubers cannot expand properly and 

Tillage. good drainage is essential. The selected land should be dug to a con- 
siderable depth and fairly well manured. It is then lined, 3 to 4 

Plantings feet apart, and the seed tubers set on the ridges at distances of 18 
inches. Some cultivators prefer to start the seed tubers in a nursery and 
to transplant to their permanent position when a foot or so in height, 
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ide is secured a stake (usually a bamboo) perhaps 8 to 15 feet in 
height above ground, and it is customary to bind these together at the 
top in clusters of four. It is also not uncommon to grow special, trees 
on which the climbing stems of the yams may be trained. When. this 
is the case pits are dug alongside of the trees and filled with new soil 
and manure and the sets deposited within these. Occasionally (as, for 
cde in Bihar) the plants are allowed to trail on the ground, but 

yield is believed to be then smaller. In the West Indies, however, 
the crop is often treated in this way, and apparently with satisfactory 
results. It is also affirmed that in China the trailing stems are pegged 
or layered into the ground, and thus caused to root, the result being 
hat tubers are formed at the new points of growth. With certain 
species, having a rhizome-like underground stem and one or two large 
tubers, the lower edible portion is cut off and the upper rhizome planted 

fr next year’s growth. This, however, is rather the careful system 
“pursued with wild yams than a regular method of agricultural propaga- 
tion. Planting is done in April and the crop comes into season about 
December. This is the usual practice, but a wide range of seasons exists 
| direct adaptation to local conditions and the species of plant grown. 

Thus in Arcot it is said the yam is cultivated in January and harvested 
in August and September. In the Konkan yams are sometimes grown 
alone and the crop comes into season about October. In Upper India, 
according to Duthie and Fuller, the tubers of D. bulbifera are planted 
in May and June and dug up every three years. Of D. alata, var. 

obosa, these authors say it is planted in June and the crop gathered 
following February. 

pate and soil, the degree of cultivation, and the proportion of the pro- 
luce treated as edible. The yield has been variously put at from 3 to 
10 tons an acre, or approximately the same as the yield of potatoes. 
But yams are in India most frequently a supplementary crop to ginger, 
turmeric, brinjal, sweet-potato or’ maize. Yams are moreover more 
nutritious than ordinary potatoes, so that the combined produce may be 
accepted, from the standpoint of food supply, as highly satisfactory. _ 
_ Chemistry.—Bhaduri (Rept. Labor. Ind. Mus. (Indust. Sec.), 1902-3, 25) 
Says the acridity of yams is due to the presence of needle-shaped crystals 
of calcium oxalate, and the poisonous property to the presence of the 
alkaloidal principle Dioscoreine first isolated by Boorsma of Java. Hooper 

_ (Le., 1903-4, 32) gives the results obtained during the examination of 
some forty kinds of these tubers. The poison was found most abun- 
dant in D. demona, but was often present in D, bulbifera and 
dD. pentaphylia. “The average amount of moisture in fresh tubers 
was 80 per cent., and the average percentage composition. of the dried 
tubers was: fat 1:02, albuminoids 10°87, carbohydrates 77°01, fibre 
5°16, ash 5-94, and nitrogen 1°73. The starch of the yams was examined 
Microscopically and certain species were found to have characteristically 

_ shaped granules, which distinguished them from other species.” 
~ (Cf. De Candolle, Orig. Cult. Plants, 1884, 76-81 ; Asa Gray, Scient. Papers, 
1889, i., 322-6; Mollison, Handbook Ind. Agri., 1901, iii., 197-200; Mukerji, 
Handbook Ind. Agri., 1901, 203, 467, 477; Morris, West. Ind. Yams, Imp. Dept. 
Agri., 1902, No. 18; Nicholls, Textbook Trop. Agri., 1892, 284-8 ; Firminger, 
Man. Gard. Ind. (ed. Cameron), 1904, 140-2; Notes on Dioscoreas Cult. in Roy. 
‘Bot. Gard., Ceylon, in Circ. and Agri: Journ., 1905, iii, 1-9.) - | 
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DIOSPYROS, Linn. ; Fl, Br: Inds, iii., 558472; Gamble, Man. 
ili., 186-58. Ind. Timbs., 453-63 Cooke, Fl. Pres. Bomb., i., 98-107; Prain, Beng. 
Ebony. 
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Plants, i., 651-4; Brandis, Ind. Trees, 428-36; Epenacea. A fairly im- 
portant genus which embraces about 59 species of Indian forest trees. — 
They occur chiefly in South India, Ceylon, Burma and Eastern Bengal. — 
Only four extend to Northern India, while the genus may be said to be — 

not represented in the Eastern Himalaya. All the species yield useful | 
timbers, of which the best are the various forms of Ebony (D. Ebenwm 
and D. melanoxylon), known in the vernaculars of India as ebans — } 
or tendu. The most important are :— a 

D. Ebenum, Xoenig.; Roxb., Fl. Ind., ii., 529; Trimen, Fl. Ceyl., iii., 94. | 
Epony, ebans, abnis, tendu, khenda, temri, tai, acha, nulliti, shengitan, kaka 
tati, tuki, kare, bale, mushtimbi, karunkdli, mallali, kaluwara, etc., ete. A lar 
tree not very common in India, where it is found in the Deccan and Karnaté 
chiefly in dry evergreen forests in the Ceded Districts. In Ceylon, however, 
it is one of the chief woods, very common in the dry regions of the Northern 
Provinces. [C/. Herbert Wright, The Genus Diospyros in Ceylon, its Morphology, — 
Anatomy and Taxonomy, 1904.] T he 

This species is perhaps the best ebony-yielding tree and the only one which 
gives a black heart-wood without streaks or markings. Gamble says 74 Ib. is 
the average weight per cubic foot for the heart-wood. In Europe it is exten- — 
sively used for ornamental turnery, cabinet-work, piano keys, rulers, etc., 
in China for chopsticks, pipes, carved stands and vases. Ebony does not appes 
to be exported from India to any material extent, but in Ceylon the average sales 
for 1892-1902 were 300 tons yearly. The average price Gamble gives at 180 | 
to 185 Rs. per ton. The Indian Forester (1905, xxxi., 37, app.) gives £6 to 
£10 per ton as the price of East Indian Ebony. ai 

D. Embryopteris, Pers.; Roxb., Fl. Ind., ii., 533; Rec. Bot. Surv. Ind., ii > 
30, 115, 240, etce.; iii, 233; Talbot, List Trees, etc., 211; Trimon, Lc. 93. 
The gdb, makur-kendi, kisi, timbort, tumbika, pani-chika, karunthali, kavi-kattai, 
hollet-upra, tumil, tinduki, nitta-tumma, kusharta, hige, bantha, vananchik, etc., 
etc, Adense evergreen tree found throughout the greater part of India ins 
wet places and near streams. It is frequently cultivated both for ornament an 
for its large red, velvety fruits. ; Kaien 

it 

Many writers speak in general terms of a gum obtained from this plant, but 
do so in such a manner as to suggest a confusion between a true gum and an . 
extract prepared from the fruit, the pulp of which is used in book-binding, : 
in place of tar for paying the seams of boats. According to some writers the — | 
pulp is used direct ; others say an extract or decoction is prepared. Buchanan- 
Hamilton (Stat. Acc. Dinaj., 1833, 152) thus describes the  gigsern pursued in 
Bengal :—‘‘ It (the fruit) is beaten in a large mortar and the juice expressed. 
This is boiled, mixed with powdered charcoal and applied once a, year to ts 
outside of the planks.” Duncan (Monog. Dyes and Dyeing in Assam, 1896) — 
observes that the half-ripe fruits are pounded in a mortar and then ker 
six or seven days in water until they have decomposed. A gummy solution re- 
sults, which is poured off and the sediment thrown away. The brownish liquid 
thus obtained is used in dyeing and tanning. It is made into a good, black, 
being combined with myrobalans (Terminalia Chebula) and proto-sulphate of — 
iron (hira-kash). The infusion is largely employed for tanning fishing nets and 
lines, and it makes them more durable. . 

D. Kaki, Linn.—A small tree met with in the Khasia hills and perhaps also 
in Upper Burma. It is cultivated here and there over the moister tracts of 
India as a fruit tree, but is only suited to very large gardens. It is the C J 
Date Pium or Prerstmmon, and in Burma appears to be known as tay, teh. 
The fruit ripens during August and is about the size of a large apple with 
twin almond-like stones. The rind is of a rich, ruddy colour. It has a rather 
disagreeable odour, and in flavour is suggestive of an overripe apple. A fine 
preserve is said to be made from it by the Chinese... [C/. Roxb., Fl. Ind., ii., 528; — 
Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 221-2.] iS sean bt 

D. Kurzii, Hiern.—One of the most important trees of the Andamans, ‘te: 
in English MarstEwoop; in Burma teakah, thitkya, and in the Andamans 
pecha-da. Gamble remarks that this wood would be of great value in the 
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an market, were it procurable in sufficient quantity. The Administration 
a ‘Andaman Islands (1898-9) speaks of squares up to 12 feet (siding up 

to 6 inches) being obtainable. | 
DD. Lotus, Linn. —A medium-sized tree, met with in the Panj4b Himalaya, 
_ Hazara, Kashmir, Baluchistan and Afghanistan. It is the amlik, malik, ete. 

_ It yields a gum said to cause a large quantity of water to solidify to a jelly 

or 
eee neds Mua. Cale., 1901-2, 24). The ripe fruit is largely eaten either 

It is imported by the Kabulis into Peshawar and is often used 
the preparation of sherbet. 

DD. melanoxylon, foxb.—-A medium-sized tree found, according to Gamble, in 
South India, in the dry forests of the Maratha country, the Deccan and Karnétak ; 

but Brandis, by regarding it as doubtfully distinct from ». tomentova, extends 
area to the deciduous forests of the Central Provinces, Chota Nagpur, 

and the Western Peninsula.. It is known in trade as CoroMANDEL 
and by the following, amongst many other names :—tendu, kendu, temru, 
tumi, kari-mara, damddi, balai, etc. Speaking of DB. melanoxylon proper, 

ble observes large trees are uncommon and the amount of ebony small ; of 
tomentosa he says that it is the tree which gives the ebony most largely 
in North India. From it is made the Nagina (Bijnor district) black carved 

ere: For full particulars of that art centre and its utilisation of ebony, 
. t Indian Art at Delhi, 1903 (100, 112-3, 123, 149, ete.).. The fruit ripens 
about December and is edible. During famine it is pounded and made into 
eet (Cf, Banerjei, Agri. Cuttack, 1893, 185-6, 195; Cameron, For. Trees 
Mysore and Coorg, 1894, 178 ; Hove, Tours in Gujarat, etc., 1787, 145.} 

-D. montana, fox».—A small tree found throughout India and Burma. It 
is known as @ form of tendu, but its distinctive names, among others, are :— 
ban-gab, tembhurni, gara-tiril, lohari, hirek, goindu, makartendi, jagalaganti, 
ambia, hadru, kachan, muchi tanki, tawbut, etc, It does not grow to a large size, 
and the timber, though described as a beautiful furniture wood, is rarely suitable 

for such purposes. According to Day (Fishes of India) the fruits of the bistendu 
or kuhar are thrown into the water to kill fish. Kanjilal (For. Fi. of School 
Cire. U. Prov., 1901, 220-2) says every part of the tree, including the fruit, is 

_ bitter and has an unpleasant smell. 
‘ 

_ DIPTEROCARPUS, Gaertn., f. ; Fl. Br. Ind.,i., 295-9 ; Gamble, 
Man. Ind. Timbs., 1901, 70-3 ; Prain, Beng. Plants, i., 251-3 ; Brandis, Ind. 
Trees, 65-6; Diererocarrex. A genus of lofty trees, which embraces 
ome 50 species, natives of tropical East Asia, Of these 17 occur in 

_ the Indian area and some 8 or 9 in India proper.. On purely economic 
iz grounds I propose to treat as species plants that may be only doubtfully 
| Rain botanically, but in doing so I am practically following the lead 

given by Prain.. The various forms are chiefly noted for their oleo-resins 
and timbers, The unimportant species are :— | 

_ D. alatus, foxb, Fl. Ind., ii, 614. <A very large tree, native of the tropical 
‘orests of Burma, where it is known as white kanyin or kanyinbyn. It gives 

a large quantity of a rather thin wood-oil. Gamble remarks that this is probably 
considerably mixed with that of eng. [Cf. Roxb., Trans. Soc. Arts, 1806, xxiii., 413.] 
| D. costatus, Gaertn, f-; D. alatus, Fl. Br. Ind.,i., 298. This, like D., uevis, is 
called tetia-garjan in Tippera. 

D. Griffithii, “i¢.—A tall tree of the Mergui and South Andaman Islands. 
his broad-leaved tree affords one of the qualities of Andaman gargan-oil. 

_ D. indieus, Bedd.; Brandis, Journ. Linn. Soc., xxxi., 26; D. turbinatus, Fl. 
Br. Ind., i.,:295 (in part); Talbot, List Trees, etc., 1902,.33; Cooke, Fl. Pres. 
Zomb., 1901, ,i., 84. The guga, challane, ennet, kalpayin, varangu, ete. A lofty 

tree of the evergreen forests of the Konkan, Kanara, Malabar and Travancore. 
‘The wood-oil tree of Western and Southern India. 

_ The Conservator of Forests, Coorg, gives an account of the wood-oil prepared 
that portion of the west coast of Southern India. He says—‘*‘ We have two 

oil trees in the Western Ghat Forests of Coorg. Both, I believe, are species of 
Dipterocarpus, but have not been able to get the flowers to identify them. The 
oil is contained in the pores of the wood, and is collected by cutting a hole into 
the centre of the tree. One species yields a yellow oil and other a dark red. 
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DIPTEROCARPUS 
TUBERCULATUS THE WOOD-OIL TREES OF INDIA 
Eng 

D.E.P., 
iii., 159. 
Hollong. 

D.E.P., 
iii, 160-1, 
Eng. 

Wood-oil. 

Torch es, 

Oil. 

Timber. 

The former is sold in the bazars mixed with dammar (the produce of Vateria 
indica) as varnish at 5 annas a bottle. The latter also makes a fair varnish, © 
It has a strong copaiba-like smell and would probably be useful in medicine.” 
One at least of these oils must be regarded as afforded by the present species, — 
whether it be accepted as distinct from D. turbinatus or only a variety of it. 
» VD. levis, Ham., Mem. Wern. Soc., 1832, vi., 298-9 ; D. turbinatus, Roxb., Fl. 
Ind., ii., 612 (in part); Fl. Br. Ind., i., 295 (in part). Prain speaks of this as — 
a tall tree met with in Tippera, where it is known as telia-garjan. He remarks — 
that as so accurate an observer as Buchanan-Hamilton separated his 4 
from turbinatus, on account of their different economic properties, it seem 
better to leave the two trees as distinct species. In a letter to Roxburgh dated = 
Oct. 16, 1798, Buchanan-Hamilton speaks of four species of “* gurgeon”’ found by 
him in Chittagong, which doubtless included the present species. ao) 

D. obtusifolius, Teysm.—A large deciduous tree of the eng forests of ne 
and Martaban. It is the kanyingok, inbo, in-kohe. ae 

D. pilosus, Roxb., Fl. Ind., i., 615. A tall evergreen tree of hula Chitta 
and Burma. It is best known as the hollong. Brandis observes that it 5 
a semi-fluid resin, and it is described by Hooper as white (Rept. Labor. Ind. 
Mus. (Indust. Sec.), 1904-5, 24). Gamble speaks of the wood as good but not 
suited for tea-boxes. Peal refers to it as employed for canoes. This is iin 
the tree mentioned by Robinson (Desc. Acc. Assam, 1841, 62). a 

D. tuberculatus, Rozb., Fl. Ind., ii., 614... The Eng Tree, eng, in, 
sooahn. A large deciduous, gregarious tree forming the “‘ im (eng) forests” 
of Burma, Chittagong and Siam. It is said to be very characteristic. of 
laterite soils and to take the place of the sal in Northern and Central ings 

Oleo-resin.—It was for some time thought that the eng tree did no 
give a wood-oil, but Mr. J, W. Oliver explained that it yielded a, thick ¢ 
or rather oleo-resin. The reader will find Mr. Oliver’s most interesting ‘7 
report in the Dictionary (iii., 160-1). ‘The method of extraction is very — 
similar to that for garjan- -oil, explained below. The congealed 1 
which remains behind, after the removal of the oil, is scraped off and pea ie 
for torches which are made of rotten wood, mixed with the resin and rolled 
up in the leaves of the satthwa, a species of screw-pine. In some localities, 
however, the rotten wood is soaked in the oil itself and wrapped up in ti 
leaves of a palm-salu (Licuala peltata). Nisbet (Burma U: "Br 
Rule and Before, 1901, 365) says that ‘‘ twenty years ago the chief lumi . 
used after dark through the rural tracts, except those of the dry a = 
within easy reach of the central petroleum fields, was a small torch ab 
a foot and a half long made of chips of dead wood and the resinous 0 
the kanyin or wood-oil tree D. twrbinatus rolled in palm leaves. 
“These kanyinsi torches were sold in bundles in every bazar. a 

burning they emitted incessant smoke and a strong oily smell, "ihe { 
and differing vastly from the European idea of fragrance. At one time — 
the manufacture of these torches formed an industry wherever the wood- — 
oil trees abounded ; but now, in consequence of improved tt 

ca 

and of large imports of kerosene at low rates, torch-making is only be 
to in jungle tracts in order to eke out the means of livelihood during b 
years, when the shadow of misfortune darkens the threshold.’ = 

The oil is used for waterproofing bamboo baskets, etc. With regar 
to the wood, Gamble (l.c. 72) says, “ The Eng is probably the best of 
woods given by the species of Dipterocarpus, and it is in considerable — 
demand and use for building and boats.” In point of weight it would — 
seem to average 54 1b. [C/. Brandis, Ind, For., 1875, i., 365; Semler, Tees 
Agrik,, 1900, 11., 536-7.] Hooper (Agri. Ledg., 1902, No. 1 , 15) men tions — 
a tannin extract obtained from the bark of this tree. ind Se 
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DD. turbinatus, Gaertn., f.; Buch.-Ham., Mem. Wern. Soe., 1832, 
vi., 300; Roxb., Fl. Ind., ii., 612 (in part); Ribbentrop, Forestry in Br. 
Ind., 1900; 10. Kanyin Oil Tree, garjan, dulia garjan, kanyoung, kanyin, 
kanyin-ni, kanyin kohe, etc. An evergreen tree of Eastern Bengal, 

* ig, Burma, and (according to Gamble) of the Andaman Islands. 
Distributed to Singapore. 
One of the loftiest of Indian trees, being sometimes 250 feet in 
height. Hooker (Himal. Journ., ii., 348) in his’ account of Chittagong 

‘says: “This is the most superb tree we met with in the Indian forests : 
“saw several species, but this is the only common one here; it is 

‘conspicuous for its gigantic size, and for the straightness and graceful 
onli its tall unbranched pale grey trunk and small symmetrical 
crown : ‘many individuals were upwards of 200° feet high and 15 in 
girth.” In recent official correspondence. mention has been made of 
“a broad and narrow-leaved garjan oil plant. The latter has been deter- 
mined to be a special variety of D. turbinatus, for which the name 
andamanicus has been suggested, and the former is D. Griffithii 

_ (see above). The: 
OLEO-RESIN.—With regard to the various species of Dipterocarpus 

‘that yield wood-oil (garjan), the following information was. obtained 
‘some few years ago from the Government of Burma :—“ Kanyin oil is 
the produce of D, levis (kanyin-in = red kanyin) and of D. alatus 
(kanyin-byn = white kanyin), which are common in evergreen forests, 
and probably of other species of similar habitat.” It seems likely, 
however, that the source of the superior quality of oil has changed 
within recent years owing to the comparative extermination of the plant 
most noted in former times. It is also highly probable that the plant 
valued at the present day may be a species but indifferently known 
to botanists. hvety here and there, more than one grade of oil is de- 
scribed by popular writers, whereas in most cases only one species of 
‘wood-oil tree is recognised. It is on that account that I have retained 
for the present the names used in the Dictionary, namely, D. levis, 
D, tuberculatus and D. turbinatus. 
_ Garjan Oil is in Burma generally collected in the dry weather only— 

_ (November to May). In the Andaman Islands it does not flow before 
January 15, and is finished by April 25. The oil is obtained by cutting 
‘two or three deep pyramidal hollows (the apex pointing towards the 
interior) near the foot of the tree, and by applying fire to the upper cut 

nn. every three or four days. Fire is applied after the oil is removed, 
and the upper surfaces of the hollow are chipped three or four times 
‘during the season. In Tharawaddy district, where trees are not vety 
_ plentiful, it is considered that twenty are about as many as one man can 
attend to. The yield of twenty trees would be 100 wiss for the season, 
worth Rs. 25. In Prome district the oil may be said to come into the 
market in the form of torches similar to those already discussed under 
D, tuberculatus. In the Forest Administration Reports of the Andaman 
‘Islands (1897-8, 7; 18991900, 4, 5; 1901-2, 13; 1903-4, 7) par- 
ticulars are given of the methods pursued in collecting the oil, In the 
Chittagong district it is prohibited to tap the trees owing to the large 
number already killed. This prohibition it is understood does not extend 
to the hill tracts. A recent official communication, for example, states 
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Medicine. 

that the extraction of the oil is not pursued there because it is not re 
munerative enough. ie 

Very little is known for certain of the industrial uses of the oil, stil 
less of the resinous concretion as distinct from the liquid oil. The 
former is fairly extensively employed by the Burmese for ‘torches, and 
the oil is largely used in preserving bamboo wickerwork and in paying 
the seams of boats. Asa varnish itis believed to protect woodwork from 
the ravages of insects. In Europe it has been in fact made into a varnish, 
and is reported to be a useful ingredient in lithographic ink. It was in 
the Dictionary pointed out that an important way of utilising the article 
might be found in taking advantage of Mr. Laidlay’s discovery that it 
acts as a solvent to caoutchouc. Sir W. O’Shaughnessy remarked 
fifty years ago that it would likely be found a perfect substitute for the 
expensive balsam of copaiba. In the Journal Chemical Society (1902, 
xxi., 1404) it is affirmed that “ Chinese wood oil” is not suitable to replace 
linseed oil in the preparation of varnishes. It cannot be heated above 
160° C. Capital (April 1904) gives useful particulars regarding Chinese 
wood-oil—a substance which cannot possibly be mistaken for garjan 
(see p. 46). SeOawD, 

Chemistry.—In the Dictionary will be found an abstract of the results obtained 
by the distinguished authors in the Pharmacographia. More recently Hooper 
has published his examination of the samples procured by the Reporter on 
Economic Products, from which the following passage may be furnished :— 
“‘Kighteen samples of garjan balsam from Bombay, Madras, Tippera, Chittagong, 
Assam and Burma had been submitted to analysis. The specific gravity ranged 
from 0°957 to 0°999, the percentage of volatile oil from 36-9 to 71:1, and t 
acid number from 3:12 in a Chittagong sample to 219 in one from Rangoon. 
These oils, procured from D. turbinatus, D. levis, etc., were very irregular 
in composition and physical contents, and would lead one to believe that 
adulteration is practised in certain quarters. The balsam secreted by D. 
tuberculateus and known in the trade as ‘Justi’ is more uniform in com- 
position. It has a thick honey-like consistence with a high sp. gr. and acid 
value, but a low proportion of volatile oil. Samples of the oleo-resin of 
D. Griffithit and D. turbinatus, var. andamanicus, collected from botanically _ 
authentic sources from the Andamans, were of exceptionally good quality. The — 
chemical examination of a series of balsams of this character enables one to — 
recognise their peculiar reactions, so that it is easy to detect substitutions and 
adulterations. During the course of the inquiry a sample of oleo-resin from 
South India, although labelled Dipterocarpus, was found to be the product of 
the ‘yen nemaram’ (Hardwickia pinnata), . . . To thoroughly understand the 
differences of composition of gums, resins, and oleo-resins, samples should be 
collected from the trees and the conditions of age, climate, soil, etc., studied on 
the spot.” [C/. Wiesner, Die Rohst. des Pflanzenr., 1900, i., 236-7; Tschirch 
and Weil, Acc. Gurjun Balsam, in Proc. American Pharmaceut. Assoc., 1904, lii., 
700-1; Pharm. Journ., 1905, Ixxiv., 722; Tschirch, Die Harze und die Harzbe- 
hilter, 1906, i., 489-512; Hooper, Rept. Labor. Ind. Mus. (Indust. Sec.), 1906-7, 
8; Pharm. Journ., 1907, lxxvili., 4.] 

Medicine.—This substance is not very largely used in Indian medicine, and 
does not appear to have been known to the early authors. It is apparently 
alluded to in the Makhzan, but it is not mentioned by Dutt in his Materia Medica 
of the Hindus. The most recent opinions on the subject only need be here 
quoted. Dr. Dougall and subsequently Moodeen Sheriff (Mat. Med. Mad., 
1891, 49-50) drew attention to the properties of the oil. The latter says, 
‘*The best medical properties of this oil are its usefulness in gonorrhea and 
gleet, and in all forms of psoriasis, including lepra vulgaris.” Again: ‘‘ With 
regard to its usefulness in psoriasis and lepra vulgaris, I am not aware of any 
other local stimulant which is more efficacious in those diseases than this drug.” 
But in the Pharmacographia Indica (i., 192) mention is made of the investigations 
conducted by the Government of India, and it is then added that “as far as 
we have heard the new treatment has not been a success.”” [C/. Dymock, Mat. 
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DOLICHOS 
TRADE IN GARJAN OIL BIFLORUS 

, Horse-gram 
‘Med. W. Ind., 1885, 88-9; Waring, Baz. Med. Ind., 1897, 70-2; Ponder and 

| Boones, Met Med. Ind., 1901, 32.) ' 
| a, ble (lic. 71) remarks that the Woop of the garjan tree is used in Timber ‘ 

 house-building and for dug-out canoes, as also for packing-cases, but 
_ that it is soon destroyed by white ants. Its large size, however, makes 
it valuable for temporary purposes ; logs 40 to 60 feet in length are 
sometimes procurable. With regard to weight he tells us that the speci- 

he had examined averaged 50 lb. per cubic foot. [C/. For. Adoni: 
t. Burma, 1899-1900, 18 ; Working Plans Rept. Pyinmana, 1904, 16-7.} 
frade.—Milburn (Or. Comm., 1813, ii., 315) mentions wood-oil, and 

ins the uses it is put. to, Royle, writing in 1840 (Prod. Res. Ind., 77), 
of wood-oil, but says it has never become an article of commerce. Commercial 

| ickiger and Hanbury (Pharmacog.) state that the world’s supply is portance. 
ned from ‘‘ Singapore, Moulmein, Akyab, and the Malayan Peninsula 

and that it is a common article of trade in Siam.” Dymock (l.c. 91) 
| remarks—“ Garjan Balsam is not an article of commerce in Bombay ; 

small quantities may be sometimes obtained in the Native drug shops. 
e Government supplies have been obtained from the Andaman Islands.” 

7 een Sheriff (I.c..49) writes that in Madras wood-oil is common in 
most large bazirs ; he describes several forms and gives their prices. A 
firm of Calcutta merchants, in a letter dated October 25, 1900, under- 
Bink to supply garjan oil in 40-gallon casks at Rs. 47 per cwt. delivered 
in Calcutta... An official correspondence in 1901 resulted in the discovery 

_ that some objection existed in the minds of European merchants in Ran- objections to 
| st to engage in the traffic in kanyin (gargan) oil. One firm reported *™** 

hat the quality of the oil varies very much, and the price accordingly. 
quotation given by them at that time was Rs. 60 per 100 viss—equal 

-_ to about Rs. 20 or £1 6s. 8d. per cwt., but this does not include casks 
or drums. The Conservator of Forests in a communication of same date 
was of opinion that if an assured demand arose, there would be little Demana 

| difficulty in procuring local persons willing to supply the oil in Pyinmana 
_ Division, the Ruby Mines Division and Tenasserim Circle. It will thus 

_ be seen that very little of a satisfactory nature can be furnished regarding 
the Indian supply of this article. There are four chief centres of pro- Centres of 

_ duction—Burma, Andaman Islands, West and South India and Chittagong. P*°‘¥s4™ 
The last mentioned, though formerly perhaps the most important, is the 
least valuable at the present day, and therefore it may be said that the 
supply, such as it is, comes almost exclusively from Burma and the An- 

_| daman Islands and is exported from the port town of Rangoon chiefly. 
The returns in one province appear as Ib., in another as viss, in a third 
as gallons, so that’ a combined statement is impossible. Moreover, in 
official statistics it is sometimes grouped with “ resin,” at others with 
‘minor forest produce. One point only seems indicated, namely that with 
‘the growth of the Chinese wood-oil (Aleurites Fordii, p. 46) a decline 
in both the supply and demand of garjan has taken place. 

| 4 DOLICHOS, Linn.; Lecuminosz. A genus of twining herbs 
of which there are 20 species, six natives of India and two of economic 
value :— 
-_D. biflorus, Linn.; Fl. Br. Ind., ii. 210; Buch.-Ham., Journ. ae 

"Mysore, etc., 1807, i., 107-8, 286, 377; ii., 105, 198-9, 220, 323; iii, jy2 175-85 
240, 296-7, 326, 352, etc.; Roxb., Fl. Ind., iii., 313; Prain, Beng. Plants, gram. 
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' with the plains plant. Roxburgh refers to two forms, one with grey, t 

- ‘from becoming baked with the advancing heat of summer, and the roots 

THE HORSE-GRAM PLANT 

i., 391; Duthie, Fl. Upper Gang. Plain, i., 229 ; Cooke, Fl. Pres. Bomb. 
i., 382. Horse-gram, kuilthé, burthi-kalai or kurthi or kurti, kalath, khulti, 
kolatha, kulat, gahat, horec, bardt, rotong, gdglt, botang, wulawalli, ulava, 
hurali, hulga, hulle, papadi, mithera, simbi, beji mah, kharek, pé-ngapi, ete. ; 
gudér, sometimes given to this plant, more correctly denotes Cyamopsis 
psoralioides. ia 

Varieties and Races.—According to Baker (Fl. Br. Ind., l.c.) there aré two 
forms of this plant, D. wnifiorus, a sub-erect annual, and BD. biflorus,a more 
or less twining plant. The habitats of these forms are not seperately tora 
He apparently treats of both when he says it occurs on the “ Bee - 
Ceylon, and Burma, ascending to 3,000 feet in Sikkim, sometimes cultivated. 
Distributed everywhere in the tropics of: the Old World.”” The writer, however, 
is of opinion that a mistake may have been made in linking the) Hi 

other with black seeds, both of which he implies are cultivated in Bengal a 
Madras. The grey-seeded plant, D. biflorus, is erect, has twining branches, 
and is about 2 to 3 feet high. Roxburgh then adds—‘I have never found | 
it but in-a cultivated state.’ As already observed, there would appear to 
be room for doubt as to whether the grey and the black-seeded forms of 
Roxburgh are the two forms of modern writers, or whether both of Roxburg 
plants constitute but cultivated races of one of these forms, In popular wo 
on economic products the horse-gram of Madras is viewed as D. unifiorus, 
under either of these names (D. wniflorus or D. biflorus) a pulse is described 
as grown in almost every district of India, but chiefly in Madras and Bombay. 
It is a little difficult to believe that the plant of the tropical plains is the same 
as that of the temperate Himalaya, but of course this is by no means impossible, 
Duthie, however, says that as grown on the Himalaya it is more robust, the 
pods larger and broader, and the seeds grey. Mollison (Handbook Ind. Agri., 
1901, iii., 82-4) speaks of two varieties: one, grown sparingly in the Ahmed- — 
nagar and Kaira districts, has creamy white seeds; the other, common ly 
cultivated, has grey variegated seeds. But that this cultivated pulse should 
be regarded as a native of India is abundantly confirmed by the existence of 
a Sanskrit name—kulattha—from which no doubt many of the above vernaculars _ 
(kulthi, etc) have been derived. . . , : oo Thee 

CULTIVATION.—Of the plains it may be said that this pulse is grown — 
either as a green manure or as a cattle food and fodder. Mr. Robertson 
(Saidapet Farm Repts.) deals with the advantages of using it as a green 
manure.. Since then, however, the subject of the influence of leguminous 
crops on the soil has undergone a complete revolution, Their chief value, — 
it is now believed, lies in their power to fix the nitrogen in the soil through © 
the agency of the organisms contained in their root warts. Few Indian — 
crops are perhaps more valuable in this respect than the horse-gram, — 
especially when grown as a fodder plant, or still more so as a green manure. 
The advantages of growing the crop as a source of fodder are extolled 
by various writers. Robertson, for example, says that it produces — 
from 2,000 to 4,000 pounds of fodder in two months, at a cost of about 
Rs. 3 per ton, and thrives with a minimum rainfall in very hot weather, — 
The ease with which it may be cultivated recommends it most highly by ed 
catch crop for. forage purposes, either to be grazed on the land or fed in 
the stalls. The plant may be made to grow at almost any season of the 
year. It requires but one shower of rain to start its growth, but even if this — 
be not obtained, the seeds have the power of remaining alive for eas ‘ 
in the soil and of germinating when rain does fall. After the removal of 
the rabi crop it is contended that a highly advantageous course Is to 
rapidly dress the soil, sow horse-gram, and in a month’s time commence 
to use the stems and leaves as fodder. By this means the soil is eh 

left in the soil greatly improve it, even should the cultivator be unable 
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PROVINCIAL PRODUCTION 

to devote the entire crop as'a green manure. The following brief account, 
province by province, may be found instructive :— | 
Bengal and Assam.—Horse-gram is very little cultivated in the Lower 
Provinces. It is said to be grown to a limited extent in Shahabad, and 

abundantly in Chota Nagpur, both as a grain and a fodder crop, 
‘but not in Lower Bengal. Mukerji (Handbook Ind. Agri., 1901, 263) 
observes that the time for sowing kulthi for grain is October or November, 
and for fodder June, August and November, three times on the same 
field. It may be reaped during several months, according to the purpose 

‘which required, but the general harvest is December—January. The 
ity harvested per acre Mukerji gives as 300 Ib. of grain, or 5 

“of green fodder per crop. Banerjei (Agri. Cuttack, 1893, 80-1) 
sclisses its merits as a rabi, while Basu (Agri. Lohardaga, 1890, 34) 

‘it a kharif crop. Speaking of Assam in a subsequent report (Agri. 
edg., 1903, No. 5, 135), he says that kulthi-mdh is grown to a small extent 

‘in Kamrup and Darrang. In the Tezpur Sub-division it is cultivated 
by Nepalese and coolie settlers, and in Upper Assam and Nowgong is 
unknown. Only one variety is grown. The method of cultivation and 
time of sowing and reaping ‘are very much as with mdti-mdh. About 
5 seers of seed are sown per acre’; thin seeding is desirable, the object 
being to allow the plants to creep and spread over the ground. A good 
erop may yield up to 6 maunds of pulse per acre. ix at 
Upper India.—Duthie and Fuller (Field and Garden Crops, pt. iii., 2, 
-t. Ixxxi.) say that in the United Provinces D. biflorws is grown mostly 
as a rainy-season hill crop, ascending the hills to 7,000 feet. Atkinson 
(Himdl. Dist., 343, 460, 696) and Stewart (Pb. Plants, 1869, 68) make 
very similar statements. According to Sir J. B. Fuller, -Dolichos 
biflorus is grown in the southern districts of the Central Provinces as a 
cold-weather crop, but is of importance only in the Chanda, Bhandara 
and Balaghat districts. ho 

Bombay.—Mollison (Textbook Ind. Agri., 1901, iii., 83) observes that 
kulthi takes the third place among the pulses of the Presidency, and 
according to statistical returns occupies over 500,000 acres annually. 
The Agricultural Statistics give an average for the five years of over 
2,700,000 acres under “other food grains including pulses.’ Briefly 
stated, it may be observed that Gujarat and the Konkan are unimportant 
sources of supply, but that the Deccan and the Karnadtak are fairly 
important (especially the districts of Ahmednagar, Satara, Poona, Dhar- 
war, Belgaum and Bijapur). The principal cultivation is in the kharif 
season as a row or mixed crop, subordinate to bdjri, hemp (ambadi) and 
niger seed; only rarely is it a pure crop: Occasionally, however, it is 
grown in the rahi season-as a second crop in rice fields. It is very sparingly 
cultivated in Bombay as a green manure. Of the Deccan, Mollison 
says kulthi participates in the general cultivation given for bdjri (Penni- 
setum typhoideum). The fields in which it is grown are rarely manured 
oftener than once in three years.’ The land is usually prepared by working 
a heavy-bladed harrow (rakhar) two or three times in the hot weather, 
and again two or three times after rain in June. As. a mixed crop it is 
sown in July, and may occupy every fourth row. The crop is generally 
bullock-hoed twice a year. If sown in July, the crop will be ripe at the 
end of October or early in November. 

’ Madras.—The crop is very important in this Presidency. Nicholson 
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(Man. Coimbatore) tells us that it grows on. the poorest soils, and with 
the minimum of rainfall. Horse-gram land is seldom manured, otherwise 
than by casual droppings of cattle: it is usually ploughed, sown, 
and the seed covered by a second ploughing; or the seed is simply 
scattered broadcast over the natural surface and then ploughed in... As 
it requires only one good rain after appearing above ground, it frequently 
gives a fair crop when nothing else can live. When the south-west monsoon 
rains are too late for kémbu (bdjra) it is frequently sown as a substitute © 
in September, but itis also sown largely in November after the first burst 
of the north-east monsoons. It is pulled up by the roots, thrown into 
heaps, and then trodden out by cattle. The yield is up to 1,200 Ab. 
Nicholson: (I.c.; 1898, iis; 176) gives 194,777 acres asthe average under — 
D. biflorus for the years 1888-93. Mr... H. Goodrich, Collector. of 
Bellary, says a:mixed soil is best suited for the crop...The fields should 
be ploughed and harrowed once or twice, but not irrigated nor (generally) 
manured. Several other Madras. writers, however, give very. different 
accounts of the requirements of this plant, so that the practice seems 
to vary considerably within the Presidency. In the Survey Settlement 
Report of South Arcot, for example, it is said: “The land is ploughed four 
or five different times after the month.of May, and the gram sown be- 
tween the latter part of August and the end of September. It is 
gathered in the middle of March.” So again; Moore (Man. Trichinopoly, 
72) speaks of it as +a precarious crop. In the North Arcot. District, 
Cox (Man. North Arcot, 1894, ii., 184) gives 48,897 acres asthe average 
under D. biflorus for the years 1887-93. Unfortunately, while several 
writers mention figures of area for the districts with which they. are 
familiar, no definite statement of the Presidency as a whole can be — 
furnished, for the reason that» horse-gram does not appear to be sepa- 
rately returned. The official figures under “‘ gram,” for Madras come to 
an average (for the five years 1900-5) of almost. 150,000 acres. But 
under “other food grains including pulses”. 7,092,389 acres are. shown 
as the area in 1902-3, though it has since contracted to 5,753,913 in 1904-5, 
It is thus fairly certain that “ horse-gram”’. must be included under 
the latter, and that the former denotes Bengal gram (the true gram) 
grown in the Madras Presidency. As. indicative of the possible regions 
of greatest cultivation of this pulse, it may be here added that Bellary 
had in 1902-3 (when the largest area for the period 1900-5 was re- 
turned), 822,685 ; Anantapur, 771,267 ; Karnul, 708,877 ; Kistna, 554,757 ; 
and Salem, 590,619 acres devoted to the combined food crops mentioned 
above. pe 

Mysore.—Rice (Mysore Gaz., 1897, i., 119-20) says the horse-gram 
is of two kinds, black and white, sown intermixed. In the east the worst 
qualities of soil are generally used, and on the same fields.séme (Panicum 
Crus-galli, var. frumentaceum), hdraka (? Curcuma. longa), and 
huchchellu (Guizotia abyssynica) are cultivated, without one crop 
injuring the other, or a rotation being even considered beneficial. For 
horse-gram plough twice, in the course of a few days, any time in October- 
November. Then, after a shower, sow broadcast; or, if rain does not 
fall, steep the seed for three hours in water and plough into the soil. It 
requires no manure, and in three months is ripe for harvest. 

FOOD AND FODDER.—The interest in this pulse is. mainly as an 
article of cattle food, the green stems and leaves being a valued fodder, 
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when grown for that purpose. Although not deemed a superior pulse it 
, used by the poorer classes, being perhaps the cheapest of pulses. Cheapest Pulse. 

- The pea is generally soaked for twelve hours, then husked, thus reducing 
it to the form of ddl or split-peas.. The husk obtained is regarded as a 

ble cattle food. The split peas may be reduced to si or boiled, 
or fried and eaten with rice or other articles of diet. The flour is fairly Flour. 
exter sively employed in the preparation of sweetmeats. In-some parts 
0 th country the grain is dry roasted (parched), then sold to the consumers, Parched Grain. 

ho boil it in the preparation of ddl. 
__ The pea is boiled entire and given when cold as an article of cattle Cattle 
ood. Its one of the chief pulses so used in Madras and Bombay. Some Food. foc 

ze ars ago Robertson performed a series of experiments to test the 
‘merits of boiled as compared with, steeped horse-gram both on draught 
‘cattle and horses. . The verdict, was in favour of the steeped grain. [Cf. 
Rept. Agri. Dept. and Exp. Farms Mad., 1871, 4-7.] It is most important 
that in a y attempts that may be made to extend this use to other parts 
of the world, the distinction should be clearly observed between the horse- 
gram of Madras (the article here dealt with) and the far superior pea 
known as Bengal gram (Cicer arietinum, pp. 295-302)—the true gram 
of India. It is also extremely important that both these and all the 

other peas and beans of India should be recognised as. distinct from 
the khesdri (Lathyrus. sativus, p. 703)—a pulse with an evil reputation vit Reputation. 
hat has on more than one occasion injured the prospects. of » foreign 

dema nd for Indian ‘pulses. — ) 
The fodder is either a by-product of the cultivation of the pea (bhusa) Bhusa. 
or it is a.special crop grown and reaped at successive intervals, the plants 
not being allowed to form fruit. For fodder purposes it may even be sown 
on the same land two or three times within one year, and the soil is thereby 

roved rather than injured, as the pulse both cleans it of weeds and 
largely to its nitrogenous property. 

_ Chemistry.—With regard to the chemistry of horse-gram, Church 
_ (Food-Grains of Ind., 162) gives the following analysis. In 100. parts, 
-unhusked :—water 11:0;  albuminoids, 22°5; starch, 56°0; oil, 1:9; 
fibre, 5°4; ash, 3:2... The nutrient ratio is 1:2°7, and the nutrient co- Nutrient Ratio. 
efficient 83. [Cf. Leather, Agri. Ledg., 1901, No. 10, 360.] The seeds are 

used medicinally in the Panjéb. Arjun (Bomb. Drugs, 40) says .a de- Medicine. 
coction of D. uniflorus is employed by the Natives in certain diseases 
of women, [C/. Kanny Lall Dey, Indig. Drugs, 1896, 118.] The seeds oi. 
are moreover reputed to yield an oil. 
_ Area.—As already explained, the official statistics under which this Area. 
“pulse should be recorded are referred to two sections :—“ Gram” and 
“ Other food-grains including pulses.” It seems likely that the former 
denotes Cicer arietinum and. that the latter includes the horse-gram. 
In 1905-6 the total area in British India under gram came to 11,024,170 
acres, and the others to 28,022,722 acres. The available information 
Tegarding the production of gram will be found under Cicer. It need 
only be added that of the area devoted to the “‘ others,” a fair proportion, 

especially in Madras and Bombay, would be the present pulse. The fol- 
may be given as an analysis, province by province, of the areas 

under “ others ” :—6,284,192 acres were in Madras; 4,451,000 in Bengal; 
4,248,816 in Agra; 2,417,785 in Oudh; 4,743,321 im the Central Provinces ; 
_and 2,575,116 in Bombay. . These returns give, therefore, the only possible 
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A CLIMBING BEAN 

relative indication as to the production. of aan but in toma 
the actual area was 545,738 acres. 

D. Lablab, Linn; Fl. Br. Ind.; ii., 209; Roxb, Fl. Ind., 
305; Prain, Journ. As. ‘Soc. Benq., Ixvi., bt: il., 54, 429-30 : Prain, y | 
Plants, i. ce eat Duthie, Fl. Upper Gang. Plain, 228-9 ; Cooke, Fi. Pres. © | 
Bomb., i., 381. "The sim, makhan-sim, sem, popat, borboti:: qheea- Sinn) i, | 
panch- stm, lablab; urohi, uri, kechu, chimi, katjang, pévta, wall, val, ba) | 
valpaprt, mocha’ bili manavare, mutcheh, alsanda, annapa, avare, pe-by ¥ 
pe-bazon, pe-gyt, pe-lun, etc. d a | 

Cultivated Forms.—Wild and cultivated throughout India; it ascends the 
Himalaya to 6,000 or 7,000 feet in altitude. De Candolle (Orig. Cult, Plants, 
346) says its culture dates perhaps from three thousand years, but that ngs 4 
find no trace of its being early diffused in China, Western Asia or Egyp it. Hose 
(Rept. Prov. Ssu’ch’uan, China, 1904, 11) says it is called ssu chi tou Nie : 
seasons bean) because it is cultivated ‘throughout the year. Henry (EZcon. Bot. 
China, 12) remarks that its Chinese name is pien-tow, and that there are two 
varieties, one with purple, the other with white flowers. So also in India 
are two cultivated varieties, though these have not been distinguished in { 
Flora British India. rain defines them as follows :— ¢€ 

Var. Lablab proper; pods longer, more tapering at point, seeds with 1 
axis parallel to the sutures. This is D. Lablab, Linn., Sp. Pl., 1019; D. oo ‘ 
Roxb., Fl. Ind., iii., 305 (non Linn.). | 

Var. lignosus (Linn, sp., non Roxb.); pods shorter, more abruptly truncated a ) 
end, seeds with long axis at right angles to the sutures. Roxburgh, it will thus 
be observed, reversed the incidence of the Linnezan names. 

Prain (Journ As. Soc., l.c. 430) remarks that the epithet ‘f lignosus ie is mah 
more appropriate when applied to ** Lablab”’ than when given to the plant to whi 
Linneus assigned it. ‘‘ Roxburgh identifies with ‘his. * Lablab’ the plant fi g 
by Rumphius (Herb. Amb., v., t. 136), in an identification that is obviously just d 
Linnzus gives this very figure as one of the types of his D. lignosus.”) 

History.— Adams (Comment. in Paulus A’gineta, 1847, iii., 470) observes that 
Serapion, on the authority of Aben Mesuai, describes the properties of a climb- — 
ing plant which he calls /ebleb. Adams .accordingly adds that there is eve 
reason to suppose the lebleb of Serapion and Avicenna was Dolichos. De Cand 
(l.c. 347) gives, on the other hand, an account of the origin of the word nib 
He remarks that it possibly comes from the Greek lobos, which means any pro- — 
jection, like the lobe of the ear, a fruit of, the nature of a pod, etc. Asa Gray — 
(Scient. Papers, i., 353), reviewing De Candolle, comments that “‘ the nae | 
(lubia) seems to be clearly referable to the Greek. It has not been bis a 
earlier than to Jahia Ebn Serapion—an Arabian physician of the 9th or 1 . 
century—whose work ‘ De Simplicibus,’ compiled chiefly from Dioscorides and — 
Galen, was translated into Latin in the 15th century.’ The word *‘lobiya and 
of beans)” occurs among the list of autumn (khari/) crops known to Akbar, 
lexicographers would seem to regard the word lubia as of Persian origin. At the — 
present day, in Upper India, it would appear to be applied to two plants, Vigna and 4 
Dolichos, Considering the time these plants come into season, it seems probable — 
that the lobiyé of the Ain-i-Akbari (Blochmann, transl., 63) was Vigna ose : 
(p. 1107). -Laccordingly restrict the word lobiya to that plant; and, if this ea ‘ 
correct, it is probable that none of the species of Dolichos, were known to t 
Persian writers of classi¢ times. Moreover, no species of Dolichos would seem to — 
have the properties attributed to the lebleb of the Arab writers. This. reasoning 
would accordingly assign to the species of Dolichos an indian origin, an opini 
confirmed: by the fact that both D. biforus and D. Lablab are met with ae wil 
species, the cultivated races of which bear many purely indigenous names. Int 
Taleef Shereef (l.c. 147) “* Lobeta”’ is mentioned as a common culinary grain. ae : 

CULTIVATION.—Bengal and Assam.—Lablab is not a regular a 
tural crop in any part of India. It is.more correctly speaking a garden 
plant, and is trained to form arbours over the doorways of village huts. 
For example, the Director of Land Records and Agriculture says that 
different varieties are cultivated all over Bengal as garden vegetables. The — 
Rev. Dr. A. Campbell tells us of Chota Nagpur that itis largely cultivated 
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PROVINCIAL’ PRODUCTION 

ta he ‘nevér found it wild. Basu (Agri: Lohardaga, 79) remarks 
‘itis sown in July to August. It is allowed togclimb on trees or 

, and the green pods are procurable in January to March, Mukerji 
(Handbook Ind. Agri., 1901, 263) writes that the time for sowing is July 
(the quantity of seed per acre being 5 to 8 lb.) and that the time of harvest- 
ing is January and February, the yield being 250 to 400 lb. per acre. 

erjei (Agri. Cuttack, 1893, 118-9) observes that it is planted in 
Specially prepared holes or pits about the middle of June. The plants 
flower in November—December and the crop is obtained in February— 
March. Speaking of Assam, itis met with not only in the valley proper but 
also in the Naga, Garo, Khasia hills and Manipur—each locality having 
eit indigenous names for it. About 45 seers of pods are obtained 

each plant in the year, and the average price is six pice a seer. 
_ United Provinces.—Duthie and Fuller (Field and Garden Crops, 
pt. ii., 23) observe that in these provinces this pulse is commonly grown 

ig ‘the borders of tall crops and allowed to twine itselfon the plants 
‘standing on the margin. Castor-oil is a favourite support. It is never 

wn as a field crop by itself, as it requires artificial support. Duthie 
: va Upper Gang. Plain, 229) remarks that it is extensively cultivated 
for its eft which are harvested in the cold season. . 
__ Central Provinces and Berar.—It is often met with as a field crop 
in these provinces. Two forms are seen, one with white, the other with 
dark purple flowers. They are usually grown in lines through. the fields, 
special supports being furnished, or they are left to crawl and to take such 
ne i as they can from the stubble of the associated crop. 

_Bombay.—There are several very distinct varieties or races of this 

iiloe met with in Western India. These might be grouped into garden 
and field varieties. The former. (as. with the other provinces) can 

_ be spoken of as late kharif plants, since they come into season about 
_ December to January. Mollison (Textbook Ind, Agri.; 1901, iii,, 80) 

furnishes an interesting account of this Bombay crop. | He says that 
the form known as surti pdépdi is grown extensively in gardens in the 
Surat district. The beans are plucked early and eaten like French beans. 
‘The field variety of Surat isa second crop, bitter to taste and called kadva 

 vdl, but. in Southern Gujarat there is still another field form that has 
4 smaller pods and is drilled with rice and twver (Cajanus indicus) 
during June-July. The principal crop is the rabi, which usually follows 
rice. It is sown alone or with castor-oil (the dwarf variety). Val is also 
grown among other pulses subordinate to juar or bdjri. When the juar 
is reaped, a long stubble, 3 to 4 feet high, is left. This, with the vigorously 

wing castor-oil and twver, affords support to the climbing vdl, and 
fey successive crops of green beans may be plucked from November to 

The most suitable soil for rabi vdl is a heavy black clay retentive 
| a moisture. When the leaves turn yellow and begin to drop off, the crop 
of ripe beans may be gathered. Mollison adds that on good soil and 
with careful cultivation 1,300 lb. of pulse and an equal weight of useful 

_ fodder per acre may be obtained, off the same field from which a crop of 
rice has been previously harvested. And this is supplementary to the 

_ supply of green pods that may have been collected as a fresh vegetable in 
the early months of growth. The Department of Land Records and 
Agriculture, Bombay esdinos in their Season and Crop Report for 
1903-4, gave 94,993 acres as the total area under this crop ; and for 1905-6, 
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52,969 acres, with, in addition, 232 acres in Sind. The chief localities 
in the Karnatak, — are usually—in Gujarat, Surat ; in the Deccan, Poona ; 

Belgaum and Bijapur; in the Konkan, Thana and Kolaba. BR 

Madras and Mysore.—Very little can be said regarding this crop in i 
South India except that it is grown in gardens, being sown from June to — 
August, and reaped from October to March. In the Dictionary will be 
found a selection of passages from the Madras District Manuals, and 
these may be consulted. Rice (Mysore Gaz., 1897, i., 112) says it is always 
cultivated with rdgé (Eleusine coracana). When the plant is cut it is 
exposed for one day to the sun and then beaten with a stick to separate 

[Cf. Buchanan-Hamilton, Journ. Mysore, etc., i., 103; ii., 220, the seed. 
290, 314, 323, 384.] 

Burma.—Mason (Burma and‘ Its People, 1860, 466, 768) says “the | 
Burmese and Karens grow several varieties of one or two species of: Lablab, 
which occupy the place of kidney beans in Hurope.” 

FOOD AND FODDER.—It is difficult, if not impossible, to eS ; 
It is grown — the actual area under a garden crop such as the present. 

all over India more or less, but is comparatively rare in Northern India, 
becomes abundant in Central, Western and Southern India, and is eX: 
tended through Bengal and Assam to Burma. As already indicated, it is 
grown as a green vegetable (corresponding very largely with French 
beans and as a ripe pulse with the broad bean) and also as a fodder 
crop. The ripe pulse is eaten by certain classes only or is employed as a 
eattle food. Church (Food-Grains of India, 1886, 161, t. 31) gives the 
following, deduced from the chemical analyses of the ripe bean :—Nutrient 
ratio 1: 2°5, nutrient value 80. The percentage of albuminoids is rather 
variable. Leather, in an article on Cyanogenesis in Plants (Agri. Journ. 
Ind., 1906, i., pt. iii., 224), states that he has obtained prussic acid from the 
seeds of vdl by simply allowing the crushed seeds to remain a few hours 
in cold water. [Cf. Leather, Agri. Ledg., 1901, No. 10, 361; 1903, No. 7, 
152, 155, 166.] 

DURIO ZIBETHINUS, DC.; Fl. Br. Ind. ii, 351; Gamble, 
Man. Ind. Timbs., 1902, 92; Brandis, Ind. Trees, 78. Matvacem. The 

Durian, duren, duyin. A large tree native of the Malay Peninsula, thouay 
wild and cultivated in Tenasserim. 

The earliest European mention of this fruit appears to be that of Nicolo, 
Conti (Ind. in the 15th Century (ed. Hakl. Soc., Major, transl.), 9), and the first 
botanical drawing of it would seem to be that given by Jacobus Bontius, 
1629 (Hist. Nat. et Med. Ind. Or., in Piso, Ind. Utri. re Nat. et Med., 1658, 118), 
though a crude representation ‘of the tree and its fruit was given by Acosta 
(Tract. de las Drogas, 1578, 231). Garcia de Orta (1563, Coll., xx.) very cor- 
rectly describes the fruit as agreeable to some, repulsive to others. Linschoten 
(Voy. H. Ind. (ed. Hak]. Soc.), 1598, ii., 51-3, 68) remarks that no fruit in the 
world is to be compared with it, and Pyrard (Voy. H#. Ind. (ed. Hakl.' Soc.), 
1601, ii., 366) affirms that the Indians “esteem this fruit to be one of the best 
and daintiest in the Indies.’’, A similar opinion is given by Mandelslo (Travels, 
in Olearius, Hist. Muscovy, etc., 1639, 149), while Herbert (Travels Ind., 1677, 
334) mentions it among the fruits of Mangalore. 

In size it is 10 inches by 7, has a cream-coloured fleshy aril or pulp enveloping 
the seeds. The smell is most offensive, but the fruit is highly prized, even by 
Europeans, when the prejudice against it isonce overcome. [C/. Wallace, Malay 
Arch.,.57.] The plant thrives well in Burma, where it is cultivated both in gardens 
in or near the villages and on the hillsides. The garden cultivation is largely 
in the hands of the Chinese, but the fruit produced is inferior to that from the 
hills. It sometimes sells in Moulmein at Rs. 20-30 per 1,000. [Cf. Rept. Settl, 
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rations, Amherst Dist., 1893, 46—7.] It is very successfully grown in Ceylon, 
A etter) ts made to cultivate it near Calcutta, on the Nilgiris and at Madras, 
“with litte or no success. Herbert’s reference to it in connection with 
' perhaps indicate an early traffic in the fruit along the western 

er indie. 'e a direremhatenbe that might account for its being described b 
5 te Orta and other early European explorers, [C/. Tavernier, Travels 

, 1676, ii, 287; Boym, Fl. Sin., 1656, O (drawing after Acosta); 
r Hamilton, New Ace. BE. Ind., 1727, ii. 81; Crawfurd, Journ. to Ava, 
, 219; Collingwood, Rambles, ete., 1868, 271 ; Max and Bertha Ferrars, 
, 1900, 87 . 

Biot. 

Fs ais E 

¥ ELAOCARPUS GANITRUS, Rowd. ; ; Fl. Br. Ind., i, 400; 
ble; Man. Ind. Timbs., 113; Trr1acem. Utrasum Bead Tree, ru- 

k, rudrakya, rudra-challu, rudrdksha. A large tree found throughout 
‘various eam paria of India.. 

tubercled nuts are cleaned, polished or even stained, then made 
the rosaries and bracelets worn by Brahmins and Sinydsis, and sold at such 

as Benares, Allahabad and Hardwar. An effort has recently been made 
a European trade in buttons and hatpins, ete., made of these nuts. 

r from the Deputy Conservator of Forests, Lakhimpur, Assam, to the 
eporte san Economic Products in 1900, the price for a a of nuts in Di- 

brugarh was said to be Rs. 10, and Rs, 12-8-0 landed in Calcutta. Cooke (Fl. 
Pres. Bomb., 1901, 152) remarks that the stones are imported from Singapore, 

; ome the tree is abundant... 
_ E. serratus, Linn.; Fl. Br. Ind., i, 401 ; jalpai, perinkara, meralu, uttraccham, 
ete. A rather small tree, occurring on the North-East Himalaya up to 3,000 feet 
in East Bengal, and in the evergreen forests of North Kanara and the west coast 
down to Travancore ; also the low country of Ceylon. The fruit is known as “ wild 
olives,”’ the fleshy outer portion of which is eaten in curries by the mae rege 
pickled in oil and salt like olives. ase 
i 

a 3 ELETTARIA CARDAMOMUM, Maton & white, Trans. 
Linn. Soc., 1808, x., 229-55, tt. 4,5; Fl. Br. Ind.; vi. 251; Scrrammvez. 

‘is ‘often designated Tue Lesser CarpaMom or Tae Marapar Oarpa- 
mom, though it perhaps would be more correct, to speak of itas Taz Trur 
Carpamom, the so-called Greater CarDAMoM of most writers (Amomum 
subulatum, p. 65) being in reality a substitute for the true spice. The 

amom is in the Indian vernaculars—eldcht, tldyechi or choti- (small) 
chi, illdchi, elechi, velloda, eldttari, elékat, élaki chettu, vittula, yalakki, 

panlat, pala, bhald, ensal, enasal, etc... In Sanskrit it appears to 
r the following names—upakunchika and eld. Hence eld-tart means 

the. or seeds of eld, and eldkai the eld plant or root. 
5 eerste isa perennial herb, with thick fleshy rhizomes, having sant 

leafy stems 4 to 8 feet in height,. ‘and long much-branched inflorescences 
which arise near the ground. » It is indigenous to West and South India, 
growing in the rich moist forests of the hilly tracts of Kanara, Mysore, 

. fore Wynaad, ‘Travancore and Madura. It is fairly extensively cultivated, 
within the regions indicated, at altitudes. of from 500 up to 5,000 feet. 
Although there are no botanical specimens in the Kew Herbarium to sup- 
q te opinion held by some writers, namely that it is also wild in Burma, 

would seem little doubt that it is cultivated in that province, 
especially in the Bhamo district. 
 Warieties and Races—There are apparently two. well-marked cultivated 
plants which it seems must be regarded as deserving of separate recognition as 

_ at least’ varieties. In Rees’ Cyclopedia (1819, xxxix., suppl.), the subject of 
Eletiaria is inousieod, and divided into two sections (a), BH. Cardamomum, the 

511 

UTRASUM OR RUDRAK BEADS: | CARDAMOMUM 
Cardamom 

D.E.P., 
iii., 205. 
Rudrék. 

Sacred Beads. 

Price. 

D.E.P., 
iii., 208. 

Wild 
Olives. 

D.E.LP., 
iii., 227-36. 
Cardamom. 

Distribu- 
tion. 

Wild and 
Cultivated. 

Varieties. 
Two Forms. 



ELETTARIA . | 
CARDAMOMUM MALABAR AND MYSORE CARDAMOMS 
Cardamom 

Malabar 
Cardamom. 

The Lesser 

Cardamom, 

Mysore 
Cardamom. 
The Greater 
Cardamom, 

Wild and 
Cultivated 

Ceylon 
Oardamon. 

.» Origin. 

Not Cultivated. 

Lesser or Malabar Cardamom, and (6) EB. major, the Greater Oblong Cardamo 
The authorities mentioned for the second form can hardly be accepted as de- — 
finitely denoting any particular plant, but rather one or other of the many 
cardamom substitutes. Moreover, the so-called form designated jmajor is 
spoken of as a native of Java. This subject might not have been here mentionec 
but for the fact that Schumann (in Engler, Pflanzenr., 1904, iv. (46), 
describes the Ceylon Elettaria as a distinct species, and cites the above authority 
(Smith in Rees, l.c.). Hooker (Trimen, ‘Handbook Fl. Ceyl., iv., 261) makes 
reference to var. major and gives it the Sinhalese name of ensal, the Malabar 
plant being rata-ensal. But Thwaites tells us (Hnum. Pl. Zeyl., 1861, 318) 
that after a careful comparison of growing specimens, he was satisfied that the’ 
round and long fruited cardamoms of commerce were not obtained from distinet 
species. The forms above indicated may therefore be stated thus :— 

Var. «a minor.—Leaves linear-lanceolate (much smaller and narrower than in £), 
the under-surface with a more or less complete coating of ‘short white silky 
hairs. Inflorescence arising from the very base of the stems and creepi on 
the surface of the ground around the clumps, bracts shorter than the spikelets, 
acute. Fruits white, sub-globular, angled, somewhat coarsely veined. = 

This is the Malabar cardamom of Indian planters, and is admirably figur 
and described by Bontius, Rheede, Sonnerat, Maton and White, and o by 
Ludlow. An unpublished plate by Roxburgh shows the creeping inflorescence, 
bracts shorter than the flowers and fruits elliptic. It is, therefore, typical of 
this plant. He gives no drawing of the next form. Bontius claims to have been 
the first person to study in Java the living plant and to distinguish the less 
from the greater cardamom. There are good examples of the present'form i 
the Kew Herbarium from Kanara, the Wynaad and Ceylon—the last mentioned 
being less hairy than the Indian, but said by Trimen to be “ the Malabar — 
cardamom of Ceylon planters,” The present plant is,’ however, the lesser 
cardamom ; the one which follows, being much larger fruited, is very possibly, 
in consequence, the greater cardamom of the early writers, though as already 
stated that name has been frequently assigned to the Nepal cardamom 
(Amomum subutlatum),. 1 aoe 

Var. 8 major, Thwaites, l.c. 318 ; Fl. Br. Ind., 251.—Leaves oblong lanceolate _ 
(broader and larger than in minor), usually quite destitute of silky hairs (one 
Ceylon sample in Kew is sparsely hairy). Inflorescence at first erect, bracts 
larger (longer) than the spikelets and obtuse or apiculate. . Fruit oblong, — 
fusiform, minutely veined, twice the length of that of minor, stele 

This is the Mysore'cardamom. of planters, who speak of two forms of it 
viz. uru (cultivated) and kadu (wild). It is a larger, more robust plant t 
the so-called Malabar. In the Kew Herbarium there are, however, examples 
of it from Malabar, Palghat, Ceylon, Mauritius and the Gold Coast.: Thwaites 
and Baker say it is indigenous in Ceylon. Bontius observes that it occurs in 
the woods of Java, and he figures it as differing from the lesser cardamom b 
having an erect scape, longer pods and more hairy leaves. Some few years ago 
a large cardamom was regularly seen in the European markets and known as 
‘Ceylon Cardamom.” At the present day the Malabar form is grown in Ceylon | 
and has displaced the former plant. Thus a large-sized true cardamom. has 
been a well-known plant for many years, and it would almost seem as if it 
had been carried even further afield by cultivation (perhaps because hardier), 
than the smaller and finer spice. This, therefore, very possibly may have to — 
be accepted as the Greater Cardamom proper. sol 

Origin.—Whether both these forms exist as wild plants and whether they 
originated respectively in Malabar and Mysore, as the planters’ names would de- 
note, are points which more careful study in the future can alone determine. ee 
been suggested that the Malabar is simply a higher state of cultivation than the 
Mysore and Ceylon. The plants are at all events sufficiently distinct to j 
belief that they have been known to the Indian people for many years, . It 
significant also that the earliest faithful illustrations (such as the admirable plate 

plant, 

+ 

given by Rheede) denote in every particular the Malabar, not the Mysore 
So far as can be judged, the Malabar Cardamom, three centuries ago, 
in no respect from that of to-day. But no botanist (if Bontius’ somewhat doubtful 
figure be disregarded) appears to have illustrated and described the Mysore 
form even down to the present time: These circumstances are opposed to belief 
in the ancestral stock of the Malabar having been the long-fruited Mysore plant. 
Lastly, Rheede makes no reference to either having been cultivated in Malabar 
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his time ; on the contrary, he says the cardamom is not sown nor planted, 
8 up after the forest is burned down. He then tells us of there being 

ee forms on the mountains, thirty miles inland from Cochin and Calicut. It 
be found below that Garcia de Orta, a century before Rheede’s time, made 

r ally the same observation except that he regarded the cardamom as cul- 
Rheede describes one of his plants as having round white fruits, 

anot with longer but less valuable fruits, and the third pointed fruits, the least 
lued of all. It is thus quite possible that the two forms, the small round fruit 

and 16 elongated fruit, were both known to Bontius, as also to Rheede, Sonnerat, 
tury later, gives two admirable plates, one being undoubtedly the Malabar 

i , and he speaks of its fruit as a round capsule with three angles or 
es lengthwise, having many parallel nerves and divided within into three 

artments, each with several black seeds. The Ghats (or coast mountains) 
of bar take the name, he adds, of ‘‘ The Mountains of the Cardamom,” 
from the abundance there of the plant, which grows wild and supplies the car- 

of all the Indies. Farther on Sonnerat (Voy. Ind. Or., 279) discusses 
Ben cardamom (under the name of Amomum angustifolium)—a plant which 

he says is wild in the island of Madagascar. It grows on marshy soils, and its 
tivation has been undertaken in Mauritius. It has a reddish capsule, oval- 

oblong, almost beget He does not describe nor figure it as winged, like the 
“bungali elachi””—the greater cardamom of the Calcutta shops (see p. 65)— 

though it is doubtless another of the many large fruits of which 4. maximum of 
va, the nutmeg cardamom of the Arabs (Pharmacog. Ind., iii., 436) and of the 
bay shops, as also the prickly cardamom of Tavoy—A. xanthioides—are 

om substitutes that have been all at times designated Greater Cardamoms. 
. Kew Mus. Guide, ii., 9.) 

_ History.—It is hardly necessary to attempt to furnish a detailed account 
_of the early history of the Cardamom, Garcia de Orta was the first European 

vho studied the plant practically in India (1563, Coll., xiii.). He speaks of two 
kinds—major ne minor, furnishes an accurate series of Indian and Ceylon 
vernacular names, and mentions that the Arabs knew the two forms and had 
separate names for them. It is highly unlikely that the Nepal greater cardamom 
was carried to the west coast of India to be traded in by the Arabs at the time 
of Garcia’s residence there, and it is certainly not so traded in to-day. Far more 

_ likely is it, therefore, that he alluded to the large and small fruited forms of 
Elettaria, above described. But there are many surprises for the student of this 

_ subject, in Garcia’s brief account. He says it was cultivated. Both varieties 
are found in India, chiefly in Calicut as far as Kananor and other parts of Malabar 

_ andin Java. An especially large kind, but less aromatic, was produced in Ceylon 
_ and carried to Hormuz and Arabia. This was doubtless the var. major above 
_ diseussed—a plant also said to be indigenous to Ceylon. But it is significant 
| that Garcia, after apparently a personal study of the plant and of the fruit, should 

have arrived at the emphatic opinion that the eldttart or eléchi of India was 
the cardamom of the Greeks, whatever that may have been (see Capsicum, p. 264). 
He says that the descriptions given by Galen, Dioscorides and Pliny do not 
agree with the Indian cardamom. Bontius, while agreeing that Pliny was wrong, 
takes exception, however, to Garcia’s statement that it is cultivated and bears 
the fruits on the top like peas. In Java, Bontius says it is produced abundantly 
and its fruits are formed near the ground while the greater cardamom produces 
its fruits above. In this view Bontius and Garcia were practically followed by 
Clusius and the two Bauhins. Until the appearance of Rheede’s account 
(approximately 100 years afterwards), the plant could not, however, be said 
to Sate been fully known in Europe. It is surprising that errors committed 
by Commelin (Fl. Malab., 1696, 18), Burmann (Thes. Zeyl., 1737, 54) and 
Linnewus (Fl. Zeyl., 1747, 2) should have continued to disfigure the literature 
of the subject, during the succeeding century or so, until Maton and White esta- 
blished the genus Hlettaria, 

. (Cf. The Bower Manuscript (Hoernle, transl.), 1893-7, 80, 85, etc. ; Januensis, 
_ Liber Serapionis, 1473, 61; Ruellius, De Nat. Stirp., 1537, 48; Amatus, on Dios- 

_ corides, 1554, 12-4; Baber, Memoirs, 1519 (no mention); Ain-i-Akbari, 1590 
es transl.), 64; Acosta, Tract. de las Drogas, etc., 1578, 383; Linschoten, 

oy. H. Ind. (ed. Hakl. Soc.), 1598, ii., 86-8; Clusius, Hist. Hxot. Pl., 1605, 
_ 185-6; Foster, #.I.C.. Letters, 1901, iii., 108; v., 235; Jacobus Bontius, Hist. 

at. et Med, Ind. Or., 1629, in Piso, Ind. Utri. re Nat. et Med., 1658, 126-7) ; 
avernier, Travels Ind., 1676 (ed. Ball), 1889, i., 184; ii, 12-3; Rheede, 
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ELETTARIA 
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Hort. Mal., 1686, xi., 11, tt. 4-6; Alexander Hamilton, New Acc. EH. Ind., © | 
1727, i., 298-9; Rumphius, Herb. Amb., 1750, v., 152-3 (confused the Malays 
with the Indian plant); Amomum repens, Sonnerat, Voy. Ind. Or., 1782, iii., 
272 et seq., t. 1386; Buchanan-Hamilton, Journ. Mysore, etc., 1807, ii., 336-7, 
510-12, 588; iii., 225, etc.; Alpinia Cardamomum, Roxb., Monandrous Plants 
in As. Res., 1810, xi., 355 ; also Fl. Ind.,i., 70-1; Milburn, Or. Comm., i., 276-7 ; 
Ludlow, Memo. Cardamom Cult. in Coorg., 1868; Ind. For., 1884, x., 287-91; 
Foster, Ind. For., 1893, xix., 1-5; Dymock, Mat. Med. W. Ind., 1885, 786-8 ; 
Admin. Rept. Coorg., 1889-1904; Nicholls, Textbook Trop. Agri., 1892, 196-9; — 
Pharmacog. Ind., 1893, iii., 428-37; Journ. Agri.-Hort. Soc. Ind., 1899, xi., 
n.s., 967-8 ; Woodrow, Gard. in Ind., 1899, 482-3 ; Mollison, Agri. rte 1900, 
No. 11, 107-13; also Textbook Ind. Agri., iii., 262-8; Schumann, in Engler’s 
Pflanzenr., 1904, iv. (46), 267—9.] , 

CULTIVATION.—Few recent writers have furnished either so interest- 
ing or so detailed accounts of the cardamom cultivation as those written 
during the first decade of the 19th century by White for Malabar and 
Buchanan-Hamilton for Mysore. It would occupy much space to deal 
with the centres of chief production separately, or the variations in method 
of cultivation and preparation that prevail. All that can be here at- 
tempted is a brief review of the salient points collectively. A fairly deep 
rich loamy soil, resting on rock, seems indispensable, and if possible this 
should be within undulating land, not too remote from running water, 
Shade and a humid atmosphere are essential—it luxuriates in mists and 
fogs and cooling sea-breezes. Northern and western exposures are in 
South India accordingly considered the best. But all these conditions 
are not often conveniently combined, and hence the localities of successful 
production are somewhat restricted. Even within Malabar there are 
only certain tracts that can be spoken of as specially favourable. 

1, Forest Production.—The system described by Rheede still pre- 
vails. Small plots of land within the forests (called eld-kandies) where 
the wild or acclimatised plant is known to exist are cleared during Feb- 
ruary and March. The brushwood is cut down and burned, and the roots 
of powerful weeds torn up so as to free the soil. The shade, if too dense, 
is regulated by a certain percentage of trees being felled, thus admitting 
diffused sunlight; and, curiously enough (from the most ancient times to 
the present day), the disturbance or shaking of the soil, by the fall of 
heavy timber on it, is in itself deemed beneficial. At all events, soon 
after clearing, cardamom plants spring up all over the prepared plots ; but 
if any reason exists for doubting the abundance of the future crop, young 
plants are deposited in the soil at the required distances apart. The plots 
are then left alone for a couple of years, and by that time the cardamom 
plants will have eight to ten leaves, and be a foot in height. In the third 
year they may be four feet in height. In the following May-June the 
ground is again weeded, and by September to November a light crop may 
be obtained. In the fourth year weeding is again given, and if the car- 
damoms are found growing nearer than six feet apart, a few are trans- 
planted to new positions, A full crop is now obtained, and the plants 
may bear for three or four years ; that is to say, the life ofeach plantation 
is eight or nine years. ‘The seasons in Malabar are a little later than in 
Mysore, and according to some reports a full crop may even be obtained 
in the third year. It is also believed that above 2,000 feet the cardamoms 
grown are of a better quality than below that altitude. 

Plants may be raised from seed or by division of the rhizome. They may 
be prepared in special nurseries. In about a year the seedlings will be a foot in 
length, and are then ready for transplantation. When raised by division of the 
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; sag it should be seen that each cutting contains at least three perfect shoots. 
a foot deep and six or seven feet apart each way are now dug all over the 

cleared plot or , and the seedlings or sets are deposited within 
_ these, but they must not be buried too deeply as they are liable to rot off. The 

re season is April to May. Itisa plan to bank up around the clum 
all leaves and rubbi obtainable, since this helps to support and encourage t 
_growth of the creeping racemes. If at this stage the flowering branches (racemes) 

get submerged, the soil is washed away, the roots exposed, and the flowers and 
ruined with the water and mud. The fruit should not be allowed to ripen 
, a8 the capsules will then burst and the seeds be lost. They should be col- 

lected just as they begin to turn from green to yellow. In August and September 
‘they swell, and by the first half of October have usually attained the desired 

ie of ripening. The crop is accordingly gathered in October and November, 
i y moist weather the harvest may be protracted into December. 

_ duetion in India, Mollison (Textbook Ind. Agri., iii., 262) gives a brief 
but instructive account. He there speaks of the crop being extensively 
nbn in the betel-palm and pepper gardens of the Sirsi and Siddapur 
‘Talukas of Kanara. It thrives under the same conditions of soil, etc., 

_ but by preference is grown in a cool, very shady garden with soil kept 
continuously moist. In Kanara the crop is chiefly raised from seed. 
The sowing season is September-—October. But the beds require both 
shade and shelter from the sun and rain. If the seeds germinate too 
thickly they should be thinned out and the seedlings transplanted into 
rice seed-beds, but shaded by a temporary protection of palm-leaves. 
When four feet high and fifteen to eighteen months old, they may 
be carried to their permanent positions and finally transplanted 
from March to June, or again from September to October. Pits 18 geaso 
inches square and 18 inches deep are dug in the same lines as the betel- 
palms and intermediate between two trees. Into these pits the car- 

_ damoms are deposited and supplied yearly, in March and April, with leaf- 
manure. They come into bearing but do not yield much during the 
first year after transplanting... The flowers appear somewhat irregularly 
in April and May, and the fruits form in June and July. The capsules 

are in season in September and October. Each should be severed 
from the scape and not plucked. If plucked, the pressure of the fingers 

may burst the capsule. After being dried in the sun for two or three 
days the fruits are hand-rubbed to remove the attached stalk and calyx. 
A too hot sun or too long exposure to the sun may dry the fruits (capsules) 
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too quickly and thus cause them to burst and thereby to be lowered i in | , 
value. In a fully stocked betel-nut garden there can be 300 to 400 carda- — 
mom plants to the acre. A well-grown plant may yield up to half a pound 
of dry cardamoms. Light showers in April and May are favourable. 
The fruits are dried and bleached in particular ways, according to the — 
market for which destined. The waters of certain wells are moreover — 
supposed to produce particular colours and flavours. The system above 
briefly reviewed is that also followed in Mysore—viz. production in | betel- 

AREA AND YIELD.—Ludlow observes that when from one stem four scapes 
are thrown out, the crop is regarded as full; if only three, it is a three-fourths 
crop ; if two, a half crop; if only one, a quarter crop. ‘‘ One raceme will have 
from eight to fourteen branches, and each branch from three to six pedicels. 
When the crop is good, the branches are close together ; when bad, the racemes 
are long and the branches far apart.” “‘ Fruit i is occasionally borne on the upper 
part of the stem, but this is very rare.” He further estimates that a garden of 
484 square yards i in area would give on an average 40 seers of green cardamoms 
or 10 seers of dry fruits. The actual yield, as published, by plantations. - 
variously stated, and seems to range so greatly that the differences would be q 
accounted for by supposing that returns of green fruits had been conteuaaall 
with dry, or that they denoted diversities in stock rather than of soil or methods 
of cultivation. In Mysore 28 lb. are spoken of as the yield per acre, and in 
Ceylon 170 lb., although even as much as 400 lb. have been mentioned. In a 
circular issued by the Madras Government in 1903, the yield per acre is recorded — 
as from 111b. to 7001b. Omitting the extremes, the more important returns given 
in that circular were Dindigal, 93 lb. ; Palni, 125 lb. ; Kodaikanal, 250 lb.; Wynaad, — 
42 1b. ; Calicut, 50 lb. ; Uppinangadi, 49 lb. ; and Kasaragod, 56 1b. The difference — 
between green and dry pods has been expressed as four to five bushels shinies 
to one. 

Very little can be stated regarding the total area under cardamoms. There 
may be said to be two Indian areas, viz. the Madras and Bombay Presidencies. 
The former, which is often given the wider signification of South India, may, so 
far as cardamoms are concerned, be split up into (a) under British Indian Ad- 
ministration, or Madras proper ; (b) the British Administration of Coorg ; (c) under 
the Native State of Mysore ; and (d) under the Native State of Travancore. Such 
particulars as are available ‘regarding these areas are disjointed, and often do not 
refer to one and the same year. Cardamoms are of course returned under “ spices — 
and condiments,” and it is only occasionally that the provincial details for these — 
are forthcoming. ‘The Madras Government published, however, in 1903, a state- 
ment of the cardamom area for the year previous. This showed Madura— 
(Dindigal, Palni, Periyakulam, and Kodaikanal)—as possessing 3,714 acres with — 
a yield of 649,281 1b. Malabar—(Chirakkal, Kottayam, Kurumbranél, Wynaad, 
Calicut, and Ernad)—with 1,586 acres and 24,496 lb. yield. South Kanara— 
(Cundapur, Uppinangddi, and Kasaragod)—with 1,260 acres and 68,828 Ib. yield. 
These give grand totals of 6,560 acres and 742,605 lb. In the small British Pro- 
vince of Coorg there are said to be about 60,000 acres retained for cardamom~- 
growing, with, in 1902-3, 1,107 acres actually under the crop and say 50,000 Ib. 
production. Turning now to the Bombay Presidency : in the official Season and 
Crop Report it is stated that the area in 1903-4 under cardamoms in the Kanara 
district came to 3,837 acres, or roughly half the area devoted to it in South India, 
If, for the purpose of comparison, the yield be accepted as on the same ratio, the 
production of Bombay should be 370,000 lb. In 1905-6 the area had increased 
to 4,573 acres. 

The available information reg: Mysore and Travancore outturn is even 
more unsatisfactory than for the British districts. A few years ago the Travan- 
core Cardamom Hills Planters’ Association was established, a direct indication ® 
of the industry having in South India (as in Ceylon) passed to some extent into 
the hands of European planters. Of 1903 it has been said that 4,000 acres of 
cardamoms were owned by European planters. According to Mr. Bourdillon 
there are some 26,000 acres returned in Travancore as the cardamom area. 
Doubtless only a small proportion of that is in any one year actually under the 
spice. The produce of the Travancore plantations has been given as 650,000 lb., 
or just a little under that of Ceylon, which is obtained from an area of 10,000 
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PRODUCTION AND TRADE 

« The yield of the Mysore plantations would seem to be about 200,000 lb., 
and the cultivation would ap to be mainly in Kadur district. 
‘The figures mayen above (if reliance can be Ro on them) would show a total 
production in all India of close on 2,000,000 lb. per annum. But that figure 
is “we a ed purely and simply as suggestive, and must not be seriously 

nual Review of Forest Administration for British India, issued by the 
or-General, returns are given of cardamom-production within Forest 

erves. ‘he volume for 1903-4 shows the value of the cardamoms exported 
have been Rs. 3,37,000 as compared with Rs. 4,16,000 the previous year. 

~ TRADE.—In the European markets cardamoms are spoken of under 
the terms “ Shorts,” ‘“‘ Short-longs ” and “ Long-longs.” The “ shorts ” 

are from a a to nearly half an inch in length, and the “ long-longs ” 
an inch and over in length. The “ long-longs”” of modern commerce, it 
thas been contended above, would seem to be the greater cardamom 
ol early writers and the produce of the plant designated by planters 
the “Mysore or Ceylon cardamom.” They are finely ribbed, of a pale 
colour, and the seeds are grey or almost white, and shrivelled when dry. 
v he “shorts” are the Malabar or Wynaad cardamoms, and accepted 

the finest grades, the ripe seeds of which are black. 
_ In most recent reports the statement occurs that overproduction has 
lowered very seriously the price. It would appear that in many of the 
abandoned coffee plantations of Coorg, cardamom and orange cultivation 
has been attempted, and with some degree of success. There has all over 
the cardamom area been for some years past a steady expansion of pro- 
duction, so that no doubt there is some truth in the story of overproduc- 
tion. Still, it cannot be exactly said that the limits have been reached 
of the world’s demand for this spice, and a fall in price is naturally the first 
incentive to increased consumption. The #xPoR7S to foreign countries 

_ during the undermentioned years have at all events shown an expansion in 
quantity and a shrinkage in price. They were in 1899-1900, 191,120 lb., 

valued at Rs. 3,27,750 ; in 1902-3, 302,940 lb., valued at Rs. 4,16,242 ; in 
1905-6, 295,390 Ib., valued at Rs. 2,97,513; and in 1906-7, 202,374 Ib., 
valued at Rs. 2,19,172. Of that traffic Bombay and Madras are the chief 
distributing ports. The coastwise returns, moreover, show that Bombay 

| drew on Madras for its supplies. Of receiving countries the United Kingdom 
usually takes the first place, and is followed by Arabia, Aden, Germany, 
Turkey-in-Asia, Persia and Egypt. But perhaps the most surprising 
tie of the traffic is the fact that India 7Por7's cardamoms very largely 

m Ceylon. In 1903-4 these imports came to 269,132 lb., valued at 
Rs. 1,98,710, and in 1905-6 to 435,407 lb., valued at Rs. 2,58,083—as 
much in weight, but comparatively less in value than the corresponding 
exports. We thus learn that India is itself by far the most important 

consuming country for cardamoms in the world. 

ELEUSINE CORACANA, Gaertn.; Fl. Br. Ind., vii., 294; 
Duthie and Fuller, Field and Garden Crops, ii., 10, pl. xxviii. ; GRaMINE. 
It has been established by Sir J. D. Hooker that EZ. indica, Gaertn., is 
the wild form of which.£. coracana is the cultivated state. There would 
therefore seem no urgent necessity to discard for the present the time- 
honoured name by which this millet has been known to those interested in the 
food supply of India. The wild plant is said to occur all over the low country 
and to ascend to altitudes of from 5,000 to 8,000 feet on the Himalaya. 
Ibis distributed throughout the tropical regions of the Old World, but only 
introduced into the New. “As an Indian cultivated plant, however, it 
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ELEUSINE Ps 
CORACANA : THE RAGI MILLET 
Ragi 

might be more correctly spoken of as met with chiefly on the hilly tracts. — 
With the hill tribes of Southern, Western and Northern India it is an 
important article of daily food. It is mentioned in The Bower Manus 
of the 8th century, and is the rdjika and rdgt of Sanskrit, and known in 
almost every vernacular language by names either derived from these or’ 
from what are possibly even more ancient aboriginal names :—marud, 

Names, mandud, makra, mandal, mandwa, meruya, ndngli, ndchui, nachirt, négli, 
kodé, kodou, kode, kodra, kayur, kévar, kelvaragi, kutra, kurakan, rotka, 
rdgi, ragulu, tamidelu, taindulu, bavto, etc. 

Origin. Varieties and Races.—There is perhaps little or no doubt that as py ; 
cultivated crop this originated in India. There are at all events three 

or four allied wild species regularly resorted to as articles of food in times — 
of scarcity and famine. And moreover, of the cultivated plant there are 
in India several fairly distinct forms which almost of necessity denote — 

Forms. antiquity of cultivation. E. stricta, Roxb., has the spikes quite straight 
and more numerous; is in consequence a ay! productive plant. Rox-' 
burgh, speaking of Rajamundry_ (Fl. Ind., i., 344), describes this as the 
pedda (or great) solu and says it is a later agen than the ordinary ponassa 
(or early) solu. He then adds that there is still a third and even more 
productive form than either, namely the maddi ruba solu. It requires a 
rich soil but gives an increase of 500-fold. alt 

Barly and Late. Other writers refer similarly to early and late forms of this millet. } 
Mollison (Textbook Ind. Agri., iii., 56-60), for example, observes that in the 
Konkan and the Ghats districts the early crop is halvi and the late garvi ; 
the former ripens about the end of September or early October, the latter at 
end of October or early November. It is therefore a rainy-season crop, and — 
is usually sown on land that is too shallow or too poor for rice or too steep — 
for terracing. But if the rainfall be well distributed it succeeds even on 

Adaptations. Clay loams. The variability of the plant may in fact be regarded as a 
direct consequence of the class of soils on which grown. On stony and 
sandy soils the form that approximates most nearly to the wild state 
(E. indica) can alone be produced, and it is an inferior early crop. From — 
that to the large and vigorous late forms of richer agricultural regions, 
an endless series of adaptations may be chronicled. 

Bengal. CULTIVATION.—Bengal.—Until it is recollected that Bengal has large trnatil 
of mountainous country it cannot be realised why this province holds the seco 
position of importance in the cultivation of the present millet. The Be: 
districts of production may be given here in sequence of value Dekel 

Acreage. Bhagalpur, Hazaribagh, Muzaffarpur, Patna, Gaya, Shahabad, Sarun and 
Monghyr have each from 250,000 down to 40,000 acres under the crop. The — 
normal total acreage under it is about one million acres, and the outturn 

Yield. been put at 10 maunds an acre. Buchanan-Hamilton (Stat. Acc. Dinaj., 1833, » 7 
173, 182) describes the method of cultivation as a mixed crop with summer rice ~ 
and Cajanus. In connection with Bihar he says it is grown as a summer FE 
crop broadcasted or transplanted, but of Bhagalpur there are two crops, one — 
gathered in November—December, and the other three months earlier. 7 c 
(Agri. Lohardaga, 1890, 63-5; also Palamau, 28-9) calls mdriéia an uplan | 

Varieties, cereal. There are two main varieties, an early red lalka ‘and a late white 
charké; the former is a bhddoi crop which is harvested from August 15 to — 
November 15, according to the season of sowing, the race of plant - 

Transplanted. nature of soil, and degree of rainfall. It is usually transplanted and has + 
advantage, that harvest can be deferred to suit the convenience of the cul 
vator. Col. J. J. Wood speaks of the marta as widely and extensively welt 
in Chota Nagpur. Banerjei (Agri. Cuttack, 1893, 74-5) remarks that the © 
mandia is an upland cereal and attains a height of 4 to 5 feet and bears grains — 
ef a reddish colour, The fields are prepared in May to July and the plants 
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CULTIVATION IN INDIA CORACANA 
Cultivation 

seed-bed and lanted with the first good showers. The crop is seasons, 
August-September. ears alone are cut off and the stems left in the 
to be browsed by the cattle. It will not grow on land that is inundated, Crop of Dry 

r even Ww. the water lies for any time. It is essentially a crop of undulating 

5. _ United Provinces.—This millet is unimportant in these provinces. The U. Prov. 
‘normal area under it does not much exceed 200,000 acres. It is, in fact, 
within the hill tracts only that it assumes importance. Of Allahabad it 
is. ia or makra is sown on good soils near the villages sometimes 
with judr, more often alone and on manured land. The seed is broad- 
easted and ploughed in, but it may be transplanted from a nursery. Duthie 
nd Fuller (/.c. 10), on the other hand, say of Jaunsar Bawar that it forms the 

- chief article of food of the hillmen and is grown on the very poorest soil, often Food of Hill 
j a crop from mere stones and shingle. It is very rarely raised on the Tribes. 

country to the south of these provinces, where its place is taken by kodon. poe soe a Fall 
grows, however, to a greater or lesser extent all over the provinces, and in the : 

q fertile districts its cultivation is often attended with considerable care which 
results in a very large weight of produce. It suffers much from heavy rain, 
so much so that a good year for rice is generally a bad one for mandua, In 
Jarhwal mandua is sown in April and reaped in October. It is often thinned 

out from one field and planted in another. In Kumaon it is cultivated both in 
ordi icultural lands and freshly cleared jungle. By October-November Seasons. 
' p is ripe and the ears are cut off, tied in bundles, and stacked for 
some twenty to twenty-five days, when they begin to ferment, and when warm 
are spread out and dried, then threshed. In Nepal there are two forms 
cultivated: one sown broadcast in May and June, the other raised in seed- 
beds and transplanted in June and July. Both forms grow and ripen in the 
rains. The broadcasted form is reaped in October, then transplanted in November. 
It is never, as a rule, sown on land suited for wheat, rice or sugar-cane. : 

_ Panjab.—Inthis province Eleusine holds avery subordinate position among the Panjab. 
foods of the wr le, since the normal area under it does not exceed 40,000 acres. 
Baden-Powell (Pb. Prod., 1868, 245) says this is principally a hill product, but is 
also cultivated in Sialkot and a few other districts. In the Memoirs written 
by the Emperor Baber occurs a reference to buzeh, a kind of beer consumed by Buzeh Beer. 
him on December 28, 1525, in or near the district of Sialkot. Mr. W. Cold- 
stream, in a communication to the writer, says the oa of this pulse lasts in Grain keeps well. 
store much better than other grain. It is extensively grown in the Simla Hill 
States and comes into season in October. In the Kangra district it is an important 
food crop. In the Panjab aay it is most frequently met with in the Karnal 
district, but chiefly in the Khaédar. It is not uncommon in Jhang, especially 
in Chiniot. It is valued as a fodder crop, and may be cut two or three times Fodder Crop. 
in the rains. 

Bombay and Sind.—Western India having extensive hill tracts, this millet Bombay. 
becomes of considerable value. The normal area under it is about half a million Area. 
acres. Dr. A. Gibson wrote a series of notes on the Agriculture of Western India 
(Journ. Agri.-Hort. Soc. Ind. (Corresp. and Select.), 1845, iv., 54-5), and the re- 
marks he makes under this plant are well worthy of careful consideration. The 
form E. stricta, he says, is met with in gardens below the Ghats, where alluvial 
soil and stream water are available, while B. eoracana is the hill form, a smaller 
plant and much less productive. Mollison says that ndgli occupies the fifth Fifth Place 
place among the Bombay cereals. In Kaira, Ahmedabad and Baroda districts *S “*res!*- 
of Gujarat, heavy crops are produced on highly assessed alluvial soil. Else- 
where the cultivation is chiefly confined to the poorer uplands of the Ghats. 
It is grown in districts of heavy rainfall, on land too light for rice. Seasons. 
In Gujarat it is sometimes drill-sown, but is usually a mixed crop and 
most frequently transplanted. In the uplands of the Konkan and the Deccan 
it is often raised on steep land and is then broadcasted. For this purpose the 
soil is often burned with the brushwood (rdb), and the seeds are sown along with 
the ashes. The outturn varies so greatly that no general figure can be 
Bees It may range from 700 to 1,600 lb. of grain and 2,000 to 2,400 lb. Yield. 
of straw. 

Madras, Mysore, and Coorg.—South India is the chief region of rdgi production. Madras. 
The normal area under it in the British districts comes to close on two million Area. 
acres, but in Mysore State alone the area is usually well over two million acres, 
so that the total for South India might be put at 4} million. The British 
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THE RAGI MILLET 

districts of greatest importance are Salem, Coimbatore, Cuddapah, North Arcot, 
South Arcot, Trichinopoly, Anantapur and Vizagapatam, in the order enumerated. 
The Mysore districts are Mysore, Tamkur, Bangalore, Kolar, Hassan, Chitaldrug — 
and Kadur. As with other economic products so with this millet, Buchanan- 
Hamilton (Journ. Mysore, etc., 1807, i., 100-3, 285-6, 297, 369, 375-8, 403; 
ii., 103-4, 254) is a valuable writer. The Deccan Mussulmans, he says, 
call it rdgi, the Tamil people kevir, and the farmers say there are three varieties— 
the cari, kempu, and huluparia. It is, near Seringapatam, customary to sow 
all three kinds in the same field. When the rains begin in June the field is drilled 
and EKleusine and Cajanus sown as a mixed crop. To appreciate the value of 
Buchanan-Hamiliton’s account of this millet, the passages indicated above must 
be consulted. They have, however, been reviewed and amplified by Lewis Rice 
(Mysore Gaz., i., 1897, 107-12, a work which is probably more accessible than 
the original). Rdgi is by far the most important single food crop of this State, 
especially on dry soils. It supplies the lower ranks of society with their chief 
food. The total area under food crops is usually 5} million acres, of which rdgi 
alone occupies fully half. 

Very little, however, can be added regarding the South Indian cultivation 
of this millet, to the account given in the Dictionary. Stuart (Man. N. Arcot, 
1895, i., 267-8) says it is a favourite four-month crop, the grain being largely 
used by the labouring classes. It is not a dainty food, but very nutritious. There — 
are four varieties. It is grown both on irrigated and unirrigated land, but most’ 
commonly in that which is commanded by a well. When dependent upon rainfall 
alone it is sown so as to get the benefit of one or other of the monsoons, that is 
from May to June and from October to December. Under wells and tanks it is 
sown and reaped throughout the year. Only the ears of rdégi are cut as they ripen, 
and, being heaped together for two or three months, the grain is beaten out with 
sticks or trodden underfoot by cattle. It should be kept some months before 
being used. 

MANUFACTURES.—Incidental allusion has already been made to some of 
the edible preparations of this millet. It has the advantage not only that it may 
be left standing on the fields till a convenient time for harvesting, but the grain 
improves by being stored and may be preserved for many years without either 
being attacked by insects or becoming mouldy. These are circumstances of 
the greatest possible value, and have justified this millet being accepted as the 
most desirable for storage against times of scarcity and famine. It is moreover 
one of the most productive of grains and one which will give a paying crop on 
soils from which hardly any other food can be obtained. It is essentially, there- 
fore, to large tracts of India, the staple food of the poor, and, though not appreciated _ 
by fastidious tastes, is nevertheless wholesome. 
‘* tailings ” (the bran formed of the seed-coats) constitute an article of food with 
the very poor and one which is fairly largely used in the jails of South India. 
[Cf. Agri. Ledg., 1899, No. 4.] The husked grain is reduced to flour and baked 
into cakes or boiled into puddings (about the consistency of blanc-mange). This 
is often improved by being cooked along with one-third rice or cholam flour. 
Church (Food-Grains of Ind., 1886, 89) has given attention to the chemical com- 
position of both the grain and the tailings of this millet. Lastly, numerous writers 
allude to a beer and spirit prepared from the grain. One of the earliest and most 
curious passages on this subject is that given by Baber (Memoirs, 283, 294). This 
has already been alluded to, but the Emperor’s remarks regarding the people of 
Sewad, Bajour and the neighbouring countries, who make a peculiar kind of buzeh 
(or beer) may be here quoted :—‘“‘ There is a substance which they call kimcomposed 
of the tops of certain herbs and of various drugs. They make it round like a loaf, 
and then dry and lay it up. This kim is the essence from which the buzeh is made. 
Many of the potions composed of it are wonderfully exhilarating, but they are 
terribly bitter and ill-tasted. I had thought of taking this buzeh, but, from its 
extreme bitterness, was unable to swallow it: I then took a little mdjun.” The 
Emperor repeatedly refers to his special drinking-parties, held not infrequently 
on board pleasure boats, and the gusto with which he narrates his experiences 
might easily enough have originated the English expression “‘ bousing ”—or 
deliberate intoxication with buzeh (beer). Mr. (now Sir Arthur) Wollaston tells 
me that buzah or buza is Turkish, meaning a drink prepared from corn, and 
that it had been adopted into Persian with the meaning ale or beer. Shaw 
(Travels, 1757, 407) says: “‘ Besides the use that is commonly made of barley to 
feed their cattle, the Egyptians, after it is dried and parched, make a fermented 
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intoxicating liquor of it, called bouzah, the same, probably,'jwith the oinos 
krithinos of the ancients. This is very copiously drunk by the lower rank of 
people.” (See remarks reg. boza and mira under Cannabis sativa, p. 257). 

he Maréthd country the fermented liquor of Pleusine is called bojah or 
bojali, and 100 years ago it was perhaps more extensively made than to-day. 
Hove (Tours in Gujarat, etc., 1787, 21) speaks of the adulteration of mowra liquor 
with Acorus root. The liquorin question may have been the marua (#leusine), 
or of course it might have mahua (Bassia), which Hove in another 
calls mawra. In Kumaon it is called daru (Bassia, see p. 119). A similar beer 
is made here and there all over the Indian area of Klewsine, and throughout 

J op regeha from Kashmir to Sikkim. It is, however, displaced in Assam and 
ne Naga by the beer made from Cotx (dzu, see p. 396), also more recently 

Malt Liquors (see pp. 757-8). 

_ Area, Yield and Trade.—The total area for all India devoted to this 
erop averages from 54 to 6} million acres, of which nearly two-thirds are in 
‘South India. It is possible that were returns for Hyderabad (Deccan) and 
other States (not at present obtainable) added to the returned area, the 
grand total would not be far short of 7,000,000 acres. The yield is variously 
stated at from 5 to 10 or more maunds per acre. If a yield of 400 lb. 
be accepted as a safe mean average, expressed to the estimated acreage 
that would show an annual production of 25,000,000 cwt. of edible grain 
—a by no means insignificant item in India’s food supply. To South 
India, which approximately consumes two-thirds of that amount, it is an 
exceedingly important article of diet. There is no mention of this millet 
in the foreign trade of India, so apparently the produce is entirely consumed 
within the country. 

_ ERIOBOTRYA JAPONICA, Lindi.; Fl. Br. Ind., i., 372; 
_ Firminger, Man. Gard. Ind. (ed Cameron), 250; Rosacem. The loquat 

or Japan Medlar. 
A tree indigenous in China and Japan: cultivated in Northern and Eastern 

India, and, like the litcht and other Chinese plants, is most successfully grown in 
Assam. ‘The fruit is much appreciated and comes into season about the middle 
of March, and may be purchased almost everywhere in India for six weeks or two 
months thereafter, 

ERIODENDRON ANFRACTUOSUM, Dc. ; Fl. Br. Ind., i., 
350; Matvacez. This is the Wurre Sitx-corron TREE, the Kapok TREE 
of the Dutch, and in India is the safed simal, senibal, katan, hatian, sham- 
eula, katsawar, ilavam, buruga, pur, kadami, didi mara, pania, etc. Is 

_ a moderate-sized tree fairly plentiful in some parts of Western and Southern 
India and Burma, but doubtfully indigenous. Largely planted around 

_ Villages and temples, and if a demand arose- for it, of sufficient importance, 
_ its production might be greatly extended. 

History.—Jacobus Bontius (Hist Nat. et Med. Ind. Or., in Piso, Ind. Utri. re 
Nat. et Med., 1658, 105) was perhaps the earliest author to figure and describe this 
tree. He lived in Batavia in 1629, but it is not quite clear whether his Abor 
Lanigera (which he identifies with the Gossampines of Pliny (bk. 12, ch. 10, 
11) had been seen by him in the Malaya or in India. His engraving though 

t, is unmistakable, but he describes the tree so minutely that without his 
even, there would be little difficulty in identifying the plant as Eriodendron. 

oblong pods produce wool that cannot be carded as it is too short, but through- 
out India it is sought for as a material with which to stuff couches and cushions. 
It is in eens Deptt! of remark that Bontius makes no mention of the true 

. cotton, nor of the red-silk-cotton tree, both of which he must have seen in India 
ab least. From this silence it may be inferred that the Abor Lanigera was a 
Batavian tree. Rheede (Hort. Mal., 1682, iii, tt. 49-51) gives a sketch of it 
not unlike that of Bontius, but his other pictures might be described as quite as 
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good as many others produced up to two centuries later. He tells us that it 
occurs everywhere in Malabar and bears fruit in January and February and puts — 
on fresh leaves in March and April. Hence if it be not indigenous to India it — 
must have been introduced at a very early date. tt 

Properties and Uses.—From the bark a medicinal Gum is obtained ; the wood — 
is employed as a TANNING material for leather, and from the bark an inferior — 
bast FIBRE is sometimes prepared. The seeds yield 28 per cent. of an Ort that 
much resembles cotton-seed oil, and the cake is found to be a highly beneficial — 
cattle food. The oil is used in Holland as food and in the manufacture of 
soap. Jt dries more rapidly than cotton-seed oil. The Woop is of poor 
quality, and is only of use in the construction of toys. But interest in the 
plant may be said to be concentrated in the,FLoss or Sirx-corron obtained from — 
the fruits. This is known to commerce as kapok, a Dutch-Malay word derived — 
apparently from the Sanskrit karpdsi just as the most general Indian name for — 
the tree is hatian, a word derived from the Arabic katan, and thus its names 
suggest the similarity of the floss to cotton. Gamble (quoting Trimen) ver: 
properly remarks that the kapok cotton is obtained, not from the testa of the 
seed but from the wall of the capsule. This is perhaps more than a botanical 
peculiarity, and doubtless accounts for some of the characteristics of the floss, 
which is used in nature as a packing material for the seeds, but is not, like cotton, 
formed from the seeds themselves. Kapok is of better quality than the corre-— 
sponding cotton of Bombax as it is more elastic, and when used for upho yy 
is less liable to knot. Both Bontius and Rheede (as already shown) mention 
the cotton is used in stuffing couchés and cushions and is held in great esteem 
because of its softness. Rumphius (Herb. Amb., i., 196, t. 80) tells us that in his 
time (1750) the tree was very abundant in Java and had been carried from there ~ 
to most of the Malayan islands. He further remarks that although the fibre is” 
too short to spin, it is largely used for filling cushions and has the advantage of — 
not being, like ordinary cotton, easily rolled into balls. During the Colonial 
and Indian Exhibition of London (1885-6) I showed. samples of Indian - 
and other silk cottons and urged the claims of this particular fibre to attention, 
It is only within the past decade or so that the subject seems to have attracted 
the notice of Indian merchants as being something more than a curiosity. _ 
would thus almost seem as if the plant had been in India more highly esteemed 
over two centuries ago than to-day. And it is precisely in upholstery that — 
the fibre has in Europe come into prominence. Fairly largely exported from 
Java. In 1898, for example, the traffiie came to 51,919 bales, and in 1901 to 74,123 © 
bales. Of the last-mentioned year’s consignments 45,631 bales went to Holland, 
23,192 bales to Australia, and 5,300 bales to the United States. The supply — 
received by Holland in 1903 was 51,918 bales. Ceylon would also ig pone to — 
have commenced to export this fibre. India exports none, and the local demand 
even is insignificant, Bombax floss (see p. 168) taking its place. 

According to some writers the increasing demand for this floss in Europe ~ 
necessitates belief that it is being used for textile purposes. But it is too fine, © 
light, smooth and slippery to be easily spun, unless used as an admixture with — 
other flosses. It is reputed to be employed in Bordeaux for the manufacture of — 
soft non-conducting felts. Attempts have unsuccessfully been made to blend ~ 
it with the fur fibre of the coney and hare, in the production of the “nap” of — 
silk hats. The Kapok Supply Company of London announce that they are now 
using it very largely in the construction of life-belts, lifebuoys, etc., and that it is , | 
regarded as superior to cork or hair since much more buoyant, softer and cheaper. 
Life-jackets may be padded with kapok and rendered waterproof by being lined 
with waterproof cloth. Itis, however, as already mentioned, in upholstery mainly 
that kapok has found its most important use. It is largely worked up for 
cushions, pillows, chairs, bedding, etc., in Holland, Germany, Australia and the 
United States, but only to a comparatively small extent in England. For these 
purposes its non-hygroscopic character, its softness and resiliency render it 
peculiarly suitable. It is also less absorbent, less liable to harbour insects, and — 
can be sterilised by heating at least three times without being seriously damaged. 
With so much to recommend it, the apathy preserved in India is remarkable; but _ 
there is this to be said as possibly explanatory, viz. that so far the Indian floss 
has fetched less than that of Java. is is by some believed to be due to defec- 
tive methods of collecting, cleaning, packing, pressing, etc. ; by others, and perhaps 
with greater reason, as due either to climate or stock of plant grown. Certainly 
the opinion advanced by some writers (in the Indian press particularly) that 
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peeks but a Dutch name for the well-known semat cotton—the floss of Bombax Semal versus 
_—is quite erroneous ; the floss of Hriedendron is far superior to that of Bombax, Kapok. 
and two must never be confused with each other. The best qualities of Java 

are said to fetch from 7d. to 9d. per lb., the Indian not much more than Price, 
f these sums. The double profit of floss and oil-seed should make the cultiva- 

on of kapok profitable in all hotter moist tracts of India that possess an insular 
mate. The subject is being vigorously taken up in both the French and 

ferman colonies, and is well worthy of special consideration in India. [C/. 
Vatt, Select. Rec. Govt. Ind., 1888, 329-39 ; Moodeen Sheriff, Mat, Med. Mad., 1891, 

66; Cameron, For. Trees Mysore and Coorg, 1894, 30-1 ; Morris, Kew Bull., 1896, 
04-7; also Cantor Lect. in Soc. Arts, 1895, 897 et seq.; Dodge, Useful Fibre 

nts of the World, 1897, 160; Gamble, Man. Ind. Timbs., 1902, 91-2; Talbot, 
ist Trees, etc., 1902, 40; Hannan, Textile Fibres of Comm., 1902, 71; Cooke, 

. Pres. Bomb., 1903, i., 121; Wiesner, Die. Rohst. des Pflanzenr., i., 264-6; 
ot, Prod. Bombax et Kapok, in L’ Agri. Prat. des Pays Chaude, 1905, v., pt. i., 

| 2-39 ; Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 68, 368.] 

| | ae 
_ ERYTHRINA, Linn. ; Fl. Br. Ind., ii., 188-90; Lecuminosm. D.E.P., 

_ A genus of trees with prickly branches, large pinnate 3-foliate stipellate ili., 268-70. 
non-glandular leaves and conspicuous racemes of papilionate flowers, 

petals being very unequal so that the standard is much the largest. 
ere are some seven or eight species indigenous to India and widely 

cultivated remote from their truly wild habitats. They are the Cora. 
Trees (or Mochi-wood trees of Madras), the parijdta of the Sanskrit, and 

_ their generic vernacular name is mandar or madar. 
E. indica, Lams.; a native of Bengal near the sea, cultivated elsewhere ; is 

_ the pdlité-mandar, paringa, ete., and may be recognised by its blackish prickles. 
Perhaps this is the species figured and described by Bontius (in Piso, Ind. Utri. 

_ re Nat. et Med., 1658, 135) in 1629. EE. lithosperma, 8/ume, is a native of Burma, 
Java and the Philippine Islands. A favourite with some of the coffee planters. 

_ It has large broad leaves and is often almost devoid of prickles. E. suberosa, 
Roxb., is a native of the more interior tracts. It is characterised by having a thick 
corky bark and is the pdngrd (or pdngdrd),; mandal, muni, etc. 
- These and other species have from the most ancient times been employed in 

_ Indian agriculture as shade-trees and as supports for climbing plants. The belief Shade-trees, 
_ is universal that they exercise a beneficial influence on the soil, though the ex- 

iz one of this circumstance, like the employment of clover in Europe, remained 
xplicable till the discovery had been made of the value of the root tubercles of 

| these plants in harbouring nitrogen-feeding bacteria. The following crops may Nitrogen 
be mentioned as those specially noted in which these trees are used— Areca palm Fixation. 

. 84), Coffea (pp. 379, 383), Pepper-vine (p. 899), and Tea (p. 228). [Cf. Agri. 
| Journ. Ind., 1907, ii., pt. 1, 83.] 

ERYTHROXYLON, Linn.; Linex. A genus of shrubs or 
trees of about fifty species, natives of warm countries, six of which are 
Indian. 

E. Coca, Lam. ; De Candolle, Orig. Cult. Plants, 1884, 135; Warden, D.E.P., 
Erythroxylon grown in India, Journ. Agri.-Hort. Soc., 1888, viii., n.s.,127-57; i» 270-7. 
Hooker, Bot. Mag., 1894, 7334; Cat. des Pl. Econ. pour les Colon., “I? Hort. ~°°* 
Colon.,” 1900, 78; Rusby, Drugg. Cire. and Chem. Gaz., Nov. 1900 ; 
Greenish, Pharmaceut. Journ., 1904, 493-6 ; Nicholls, Textbook Trop. Agri., 
1892, 234-7; Heuzé, Les Pl. Indust., 1895, iv., 251-5; Wright, Coca, 
1907, 75, 109, etc. This is found in various parts of South America, 
but according to De Candolle is indigenous only to Peru and Bolivia. 

Introduction into India.—The Coca plant was introduced into Ceylon from Introduc- 
Kew in 1870. At a committee meeting of the Agri.-Horticultural Society of tion into 

in May, 1876, a letter was read from Mr. Joseph Stevenson in which he India. 
the propagation of the plant, in view of the probability of its becoming 

 @n important article of commerce. No steps, however, were taken till 1885, 
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when, owing to the discovery of the value of cocaine as an anzsthetic, the demand — | 
in Europe for the Coca leaf was rapidly increased. About then the Agri.-Horti- 
cultural Society of India distributed young plants from their Calcutta Gardens” 
to the various tea-growing districts, and in the same year the Government 
India addressed the Secretary of State for India, with a view to ascertain “a 
method of preparation of the leaf as pursued in South America. hy 

Cultivation.—Various attempts have, however, been made to grow E. Coca i in 
India. Those in the Sikkim (Cinchona plantations) were a failure, but on the slo : 
of the Nilgiris and other parts of the Madras Presidency the plants have thriv 
much better. The slightest degree of frost appears to be fatal, and for this reas 
cultivation on the higher Himalaya has been abandoned, but at lower altitud 
from about 100 to 2,000 feet above sea-level, more encouraging results have 
been obtained. It is said that in Assam and Sylhet the plant has been grown — 
satisfactorily. But it is affirmed that several species, besides the one here 
specially indicated, are employed as sources of cocaine, in addition to not a few — 
well-recognised varieties of the true cocaine plant. From the leaves the crystal 
lisable drugis obtained. Some of the species contain a large quantity of the drug — 
not in a crystallisable form, and in consequence are comparatively valueless. 
It is, therefore, essential to obtain the correct plant, and to know whether the 
climate and soil of a proposed new plantation favour the formation of cryotale ] 
lisable cocaine. It is usually affirmed that for that purpose a rich and light 
soil is required. In other words, the plant is grown most successfully on well- 
drained moist loams, rich in humus; but as it exhausts the land, manurin 
is necessary after heavy cropping. There are said to be two chiof varieties, one 
with small, the other with large leaves. These may be raised from cuttings, 
but if cultivated to any extent, seedlin: age should be produced in nurseries 
the young plants put out into the fields when from 8 to 10 inches high. A 
writer in the Journal of the Agri.-Horticultural Society of India urges the neces- — 
sity of a liberal supply of water to aid in germination. High rainfall is essential — 
for the growth of the plant. In the Andes the only climatic variation is in degrees _ 
of humidity, and it rains more or less every month. The first harvest may be 
expected eighteen months after the time of planting, and once ini 
established, the shrubs yield for forty years. a 

The leaves are ready for gathering when they become rigid and break. oan 
bending. Two, three or even four crops may be obtained in one year from — 
strong plants in rich soil. The leaves are picked singly, but care must be taken 
not to pluck leaves nor shoots too young. A dry day should be chosen for har- 
vesting and the picking should not be carried beyond noon, so that the leaves __ 
may be exposed several hours in the sun to dry. In India various methods of —__ 
artificial drying in tea-driers or charcoal chulas have been experimentally tried. 
The dried leaves should be put aside for a day or two, and then packed. The 
best method of packing coca is to seal it up as soon as it is perfectly dry, in air- 
tight packages, similar to those used for tea. Shipping should take place as 
soon as possible, for the leaves keep in good condition a much longer time in 
temperate climates than in the tropics. No commercial attempt has as yet 
been made to separate the alkaloid and its salts in India, though reports have 
appeared of the results obtained in the laboratory with Indian leaf. Hooper 
(Rept. Labor. Ind. Mus. (Indust. Sec.), 1900-1, 20-1), records, for example, the 
results of his examination of samples from Assam and the Wynaad. It was 
found that the leaves rapidly deteriorate if kept for any length of time, more 
especially if imperfectly packed. 

The leaves have the property when masticated of communicating a remark- 
able sustaining power, due to their containing cocaine. On this account they 
are chewed by the Peruvian Indian, and are to him what betel pan is to the Hindu, 
kava to the South Sea Islander, and tobacco to the rest of mankind. Both the 
alkaloid and its salts are stimulant and restorative. Injected hypodermically : 
or painted externally, they produce local anesthesia, and are much used in 
minor operations, particularly in ophthalmic and dental surgery. Its employment 
in this form was first recommended by Dr. C. Koller of Vienna in 1884, though the. 
anesthetic action was known twenty oun previously. [Cf. Kew "Bull., 1889, ee ht ae 

1-13; 1894, 151-3; Pharmacog. Ind., 1893, iii., 131-4, app. ; Garsed: Brit. ¥ 
and Colon. Druggist, 1901, xl., 413; Lenton, Pharmaceut. Journ., 1903, Ixx., 
390-1, 420-1; Garsed, Pharmiabedt Journ., 1903, Ixxi., 784-91 ; or, 5 Hooper, 

” Feb. 19, 1904 ; Picket, "eg. Coca and Cocaine Habit, Lecture in * Statesman, 
1904, 136-40.] Alkaloids, 1904, 232-7; White and Humphrey, Pharmacop., 
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Trade and Cocaine Legisiation.—The records of the traffic in the drug are very Trade. 
The world’s supply comes chiefly from South America, but recently 

n has begun to export asmall amount. India is thus mainly interested in the 
ort traffic, and the repressive measures of the Government. The quantity Imports, 

mported was returned in the official statistics for the first time in 1903, when 
it amounted to 1,400 oz., valued at Rs. 18,442. In 1904-5 it was 5,431 oz. 
(Rs. 59,916), and in 1906-7, 1,771 oz, (Rs. 19,999). Hooper has published a 

raphic sketch of the growth of the Indian habit of cocaine indulgence. This 
h » been fully discussed by Dr. K. C. Bose and other writers (Ind. Med. 

Gaz., Oct. 1901; March 1903). The Bengal habit seems to have originated 
in Bl pur, and spread to Calcutta. Shortly after it was carried to Bombay 
and — So rapidly and alarmingly was this new vice being taken 

» tha Government of Bengal, with most praiseworthy zeal, in which it 
also followed by the other Governments and Administrations, adopted 

repressive measures. In a notification of October 24, 1900, cocaine was in- 
eluded in the definition of “intoxicating drugs.” In February 1902 the sale “{Intoxicating 

the drug without a license became illegal. A further enactment of Drs.” _ 
] mber 1, 1903, limited the amount that could be held or sold at one time. 

In consequence importations that would have exceeded the limits of possession 
were seized by the Customs authorities, and returned to the countries from 
whence procured. It can thus be affirmed that a wholesome check has been given 
which it is hoped may in time completely repress this most pernicious utilisation 

of an otherwise valuable medicinal agent. 

E. monogynum, Rozb., Fl. Ind., ii., 449; Fl. Br. Ind., i., 414; DEP, 
Talbot, List Trees, etc., 53; Gamble, Man. Ind. Timbs., 116-7. iii. 277-8. 
The Bastard Sandal or Red Cedar, dévaddram, nat-kd-deoddr, simpuliccai, Bastard 
sammanathi, thasadaram, chembulichan, bendde, huli, kuruvakumara, 
jivadali, kumbulukay, dévaddru, adavigérdnta, gathiri. A shrub or small 
tree found in the dry forests of the Deccan, Karnatak and Ceylon. 

‘The wood is said to yield an Or, used as a preservative for Native boats. Oil. 
_ resembles tar, and is known in Ceylon under the name of dummele. It is 

j ted by packing pieces of the wood in an earthen pot inverted over a 
similar pot which is surrounded by fire. 
_ As a Mepictne, Moodeen Sheriff (Mat. Med. Mad., 73) describes the Medicine, 
lant as La stgarg Mert diaphoretic and stimulant diuretic properties. 
1 several parts of India the leaves and fruits are used as food in times of famine ; Famine Food. 

homed they might almost be said to be regularly eaten as a green vegetable. 
‘It is menor ed (Ind. For., 1900, xxvi., 619) that during a recent famine in the 
Mysore Province the leaves had been largely eaten by the poorer classes. The 
time for gathering varies from June to December. They are boiled and mixed 
with salt and chillies. Dr. Bidie suggested that “ probably the leaves contain 
some principle like that of EB. Coea,” but specimens analysed by the Govern- 
ment Quinologist in Madras were proved to have no anwsthetic property, but 
to “cerymend a bitter tonic principle which might serve to mitigate the pangs 
of r. [Cf. Cameron, For. Trees. Mysore and Coorg, 1894, 44; Biscoe, 
Saonabad Trees, 1895, 6; Ind. Pharmacol., 1896, 55.] 

_ EUGENIA, Linn. This genus of Myrracea embraces over 700 
species, 120 of which are trees met with fairly plentifully in India. A 
few (such as the Clove, the Rose-apple and the Jaman-plum) are of 
considerable importance. Most modern botanical writers break up that 
vast assemblage of plants into three genera (or sub-genera) under the 
thames Jambosa, Zyzygiwm and Eueugenia, The less important 
Indian species may be disposed of at once and the major portion of 
‘the available space devoted to the clove, which although not a native 
‘of India, is nevertheless traded in all over the country so universally 
‘as to make it one of the most important of spices, and one which 
the future may see produced very much more largely by Indian 
planters. 
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D.E.P., E. (Zyzygium) Jambolana, Lam.; Fl. Br. Ind., ii., 499; the — 
iii, 284-5. Black plum, Jaman-plum, jdmbu, jdman, jdm, jdmbul, kuda, ndval, 
Jaman : tase j Be 
Plum: nerale, zebri, thabyebyu, etc., and perin-njara, according to Rheede (Hort, 

Mal., 1676, v., t. 29). reat 
A small evergreen tree met with throughout India and Burma, ascending 

the hills to about 6,000 feet. Is chiefly found along river-beds and is specially 
cultivated for its Frurr in gardens (topes) and in avenues. There are several 

Varieties. varieties that yield much better flavoured fruit than others, but as a rule 
is astringent, and only serviceable when cooked in tarts and puddings. — 

Wine. Goa a wine is prepared from it, and a spirit (jambava) is spoken of, by rec 
Brandy. Sanskrit authors, as distilled from the jambu. Some years ago brandy was made — 

at Monghyr from the fermented fruit. The jdéman is extensively used all over India — 
Medicine. in the manufacture of vinegar (see pp. 1109-10). Recently attention has been 

directed to the SrEps as a cure for Diabetes Mellitus (Christy, New. Comm. Pl, 
minsrnia: 1893, No. 8,77; Pharmacog. Ind., ii., 25-9). The tasar Srukworm is said to feed 
Timber, on the leaves of the tree. The Timer is fairly durable and is largely employed 

for building purposes, for agricultural implements and for well-work, since it— 
resists the action of water. It gives a good fuel. The jambu is one of the 

Sacred. trees held in veneration by the Buddhists (Monier Williams, Buddhism, 576), and 
is often planted near Hindu temples because regarded as sacred to Krishna. [Of. 
Baber, Memoirs, 325; Garcia de Orta, Coll., xxviii.; Linschoten, Voy. H. 
Ind. (ed. Hakl. Soc.), ii, 29; Taleef Sheree? (Playfair, transl.), 65 ; Buchanan- 
Hamilton (Stat. Acc. Dinaj., 156), etc.] 

D.EP., E. (Jambosa) Jambos, Llinn.; Fl. Br. Ind., ii., 474. A small 
iii, 287-8. tree cultivated here and there throughout India, and probably wild in — 
Rose-apple: astern Bengal and Assam. The Rose-apple, gulab-jdman. (i.e. rose- 

jdman) and nati-schambu, according to Rheede (Hort. Mal., i., t. 18). 
This fruit is met with throughout Northern and Eastern Bengal, Ase 

Manipur, and the Naga hills, and has in these countries all the appearance of 
having been long acclimatised, if not indigenous. The Frurris produced during 
the rainy season, and is about the size of a small apple. By many persons 
it is highly esteemed on account of its delicate flavour, but is not juicy enough ~ 
to be a universal favourite. The tree is very ornamental, and is often seen in © 
gardens even where the fruit is not appreciated. [Of. Boym, Fl. Sin., 1656, — 
pl. F. ; Buchanan-Hamilton, lc. 196; Robinson, Disc. Acc. Assam., 1841, 43.] a 

D.E.P., E. (Jambosa) malaccensis, Linn. ; Fl. Br. Ind., ii., 471. The 
aaa Malay Apple, the kavika tree, malaka jdmrul, and malacca-schambu, 
AD en according to Rheede (Hort. Mal., i., t. 17). a 

pple. A handsome tree, native of the Malaya but cultivated in Bengal, South India ~ 
and Burma on account of its fruits—which are large and juicy, though rather — 
insipid. [Cf, Garcia de Orta, Coll. xxviii. ; Acosta, Tract. de las Drogas, 1578, — 
268; Linschoten, Voy. EH. Ind. (ed. Hakl. Soc.), ii, 29; Forster, Pl. Hsc., — 
1786, 36.] | 

D.EP., E. (Zyzygium) operculata, Rozb. ; Fl. Br. Ind., ii., 498. The — 
iii., 289. rai-jdman, paiman, kiamoni, junsong, boda jam. 3 
Rai-jaman. A moderate-sized tree of the Sub-Himalaya from the Panjab to Assam, Orissa, — 

N. Circars, Burma and Ceylon. It yields an edible Fruirr which ripens toward — 
the end of the hot weather. It is a valued tree in reclothing the grassy banks — 
in the sal and mixed forests, especially of North India. The TimspEr, while not 
as good as jdman, is employed for building and in the construction of agricul- 
tural implements. = 

DEP. Eugenia caryophyllata, Thunb. (Caryophyllus aroma- — 
re 202-6. ticus, Linn.); Woodville, Med. Bot., 1810, iii., 538-40, t. 193; 
Clove. Smith, Rees’ Cyclop., 1819, vi.; Hooker, Bot, Mag., 1827, nn. 2749-50 sim | 

Jambosa caryophyllus, Ndz., Engler and Prantl, Pflanzenfam., 1893, iil., 
pt. vii., 85. a 

European History.—The name Clove denotes its resemblance to a nail (clavus), hence — 
Names, clavo (Sp.), clow (Fr.), nelken (Germ.), and mekhak (Pers.). In later Sanskrit ib — 
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History 
Mr. F. W. Thomas (whom I have had the pleasure of consulting on Earliest Record 
tells me that the earliest occurrence of the name is in the Ramayana; '™ I4ia. 
ett y medical Lt aap who alludes to the clove. But the word 

vanga into most o more recent languages of India, and be- 
ome lawanga, lavinga, labang, laung, langa, léng, raung, etc., thus sho a 

mor Mr. Thomas, commenting on the possibility of lavanga 
San: word, says, ““I should think that the chance of its being Malay is Sanskrit Names. 
» greatest. It has a Malay appearance. . . . In Malay bunga lavang is the 

bunga meaning gay or variegated, especially a flower. Lavang by 
f to be used for ‘mace.’” [Cf Reinwardt, Reis in den Indischen 

el., 1838, 465; Uhlenbeck, Sanskrit Biymology ; Encyclop. van Neder- 
dac Indie.| But, in addition, the clove rs in South India the names gouth Indian 

kirdmbu, karampu, ete., words which Dymock (Mat. Med. W. Ind., 1885, 328) Names, 
iggests may have been the source of the caryophyllon. But it is probably 

more safe to assume that these South Indian names were derived from the 
eek, through the Arabic karanfal. The Tamil name for Cinnamomum 

geylanicum is lavanga, and Crawfurd (Dict. Ind. Islands, 1856, 215) gives that 
‘as the Borneo name for the clove-bark—a species of Cinnamon. In another 
passage (101-2) Crawfurd observes that lawang is a name used by the Malays 

r the clove, but brought to their country by the traders from India. Another 
me for the clove (in the Malaya), he says, is gaumedi, a word which Prof. 
Ison, it would seem, translated ‘‘Cow’s marrow” and regarded as of Sanskrit 

_ The Clove thus bears no undoubted Indian aboriginal names, and was 
probably not known in India much before the 5th century. The clove is not 
‘mentioned in the Periplus (63 A.D.) among commodities carried from India. 
There would seem, moreover, no doubt that it is the caryophylion of Paulus 
_Migineta (Adams, transl., 1847, 160)—a Greek physician who wrote about the 
close of the 6th century 4.p., and who speaks of the spice in such terms as to 
imply that it was well known. Passing over several centuries, it may be observed 
that Bauhin (Pinax Theat. Bot., 1623, 410) was correct when he pointed 
out that Serapion was in error citing Galen. The account of the gariofilus given 

by Serapion (9th century), Avicenna (10th century), and by other Arabs is 
. y transcribed from Paulus. 
It is a well-established fact that the Chinese traded with Amboyna and India 
at a time anterior to any definite knowledge of these countries being possessed 

the inhabitants of Europe. The Arabs also had a direct commerce of their Arab Knowledge. 
own with India and the Malay Islands. In consequence various commodities 
-eame to be known to the Indians, Egyptians, Greeks, etc., at earlier dates than 
‘might be otherwise easily accounted for, and moreover were sometimes spoken of 
as Chinese, Indian, Ethiopian, Arabian, etc., in consequence of the nationality of 
the traders, rather than the countries of supply. Hence very possibly the state- 
‘ment of Paulus Aigineta (and of most of the early writers) that cloves ‘‘ were 
‘brought from India.” As a matter of fact the clove even down to the present day 
ean hardly be said to be systematically cultivated anywhere in India. Marco astern 
‘Polo (Travels, 1290 (ed. Yule), ii., 217) speaks of the cloves of Java, but his Travellers. 
bservation must be interpreted to denote the extensive traffic that even in 

time had been established, since the clove did not then grow in that island. 
‘Barbosa (Coasts HE. Africa and Malabar (ed. Hakl. Soc.), 184, 219-20) visited 

ilabar and the “spice isles,” and wrote, “‘ The clove grows in the islands called 
Molucche, and from these it is brought to Malacca and thence to Calicut, a country 
of Malabar.” So again, ing of Pegu, he remarks there is much trade in 
‘cloves and mace and other Chi goods. Varthéma (Travels, 1510 (ed. 
Hakl. Soc.), 245) also visited the Moluccas and gives a detailed description 
of the clove. Pigafetta investigated the clove plantations of Molucca in 1512, 
‘and wrote a full account of the methods of cultivation and manufacture of the 
nee Garcia de Orta, who was in India from about 1535, and published at Travellers in |) 
Goa in 1563 his Colloquios dos Simples, etc., says (Coll., xxv.) that the possession dia. 
of the Molucca Islands (and thus of the clove and nutmeg trade) was the cause 
of the war between the Spanish and the Portuguese. But it would be absurd 

'| to believe that cloves were not known prior to the discovery of the Moluccas. 
The price of cloves is stated in the Ain-i-Akbari, a work written in Agra (1590), 

o that they were by then regularly known and traded in all over India (Bloch- 
imann transl., 64). Linschoten gives an exhaustive account of the spice about 

same date, and Pyrard (1601) also described it. In 1603 the East India 
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the plant, so that very possibly it was not being cultivated in India during 1686— 

Amboyna 
Names, 

Chinese Names, 

Migration. 

Retribution. 

Cultiva- 
tion. 
Bud. 

“ Mother Clove,” 

Company were trading in cloves (Birdwood and Foster, H.I.C. First Le 
Book, 36), and a little later we read of the cultivation being rapidly 
tended all over the tropics. Rheede does not, however, apparently des 

the date of his great work—the Hortus Malabaricus. About that time, how- 
ever, the spice was an important article of trade with India. Tavernier (Trav 
Ind., 1676 (ed. Ball), ii, 17), for example, discusses the Dutch mona 
and the clove traffic of Surat. [C/. Acosta, Tract. de las Drogas, 1578, 3 
Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 109.) | 

Rumphius figures and describes the clove plant (Herb. Amb., 1750, ii., 
t. 1), and gives a long list of its vernacular names. He iived and died in Amb ; 
and was, in all probability, familiar with every aspect of the clove plant an 
trade. The Chinese, he says, called it thenghio (= sweet-smelling nails); th 
modern Malay name is tsjancke and the old Malay name bugulawan; in Amboyn: 
it is buhulawan ; in Ternate boholawa, and in Tidora gomode. Filet (Plantk 
Woordenboek) gives it the name bobolawa. Crawfurd (/.c. 101) says, “ It is 
difficult to understand how the clove could have come first to be used as a ¢ 
ment by foreign nations, considering the well-ascertained fact that it has neve 
been used as such, and indeed hardly in any other way, by the inhabitants of the 
countries which produce it.” He then proceeds to explain that the earlie 
names in the Moluccas for the clove are connected with the foreigners who cam 
to their shores to procure the spice. The most frequent name, he says, is cangkek 
which has not the sound of a native word, but is a corruption of the Chinese 
tkeng-hia. There seems no doubt the Chinese procured the clove from its island 
home for several centuries before it had reached Europe. There are records that 
point to this traffic as early as 260 B.c. Crawfurd, however, mentions none 
the names given by RKumphius, but if these be actually the local names of 
tree they have not apparently accompanied the clove into the commerce o 
world. Little astonishment need, however, be expressed at these names 
having accompanied the clove, when it is recollected that it was not regarde 
by the inhabitants of the “ spice islands ” as of any value until the Chinese is 
to be supplied with the “little sweet-scented nails.” In that circumstance 
alone lay the interest taken by the people of Moluccas in the plant, and “nail” — 
or “‘ clove” became its name in most countries. iowa 

Sonnerat (Voy. Nowv. Guin., 1776, 195, tt. 119-20) tells us that he fo : 
the clove being grown in New Guinea, and it is well known that in 1770 M. Po 
of the Isle of Bourbon, sent M. Prevost to Ceram in order to procure live p 
of both the clove and the nutmeg. This enterprise was completely succes 
and shortly after the plants flourished so well in their new home that seed 
were sent to Cayenne about 1784, and in an incredibly short time the planta: 
were extended and cloves regularly sent into market of such quality that th 
were pronounced equal, if not superior to those of the “ spice islands.” 
shortly after the date mentioned the clove was carried to the West Ind 
(Dominica in 1789), in fact throughout the tropical world, and was even ¢ 
vated by Sir Joseph Banks at Kew in 1797, It had been successfully aceli- 
matised in Zanzibar and Pemba. Migration became imperative, through the 
short-sighted policy of the Dutch, who sought to secure for themselves an 
absolute monopoly in the world’s supply. For this purpose they ruthle 
destroyed the trees in all the islands except those specially set apart by thei 
selves for clove-production. Having trampled on the rights of the pe 
retribution became a natural consequence. It is not much to be wondered 
therefore, that when in time a more liberal policy prevailed, the new countries 
clove-production had so securely established their positions that a restora 
or concentration of the traffic in the original home of the clove became an 
possibility. 

Cultivation.—Cloves are the dried unexpanded flower-buds of this 
tree. The corolla forms a ball on the top between the four teeth of the 
calyx, and the stalk is the immature ovary. They are at first green, then 
turn yellow, and finally bright pink or scarlet. In this last stage t 
are ready to be picked. If allowed to remain longer on the tree the — 
flowers expand, become fertilised, and the stalk of the clove then develops — 
into a succulent purple-coloured berry containing one or two seeds. 
This is known technically as the “ mother clove.” These are sown in 
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Cultivation 
rich mould about 12 inches apart, and the fresher the better, since the 
seed when dried soon loses its vitality. They germinate within five 
weeks and when 4 feet high are transplanted from the nursery into Raised in a 
‘their final positions, 20 to 30 feet apart. The soil must be porous, well- 30°" 
‘drained, and consist of mould with a fair proportion of sand. The plants 
Lae thrive on clay nor pure sand, and marshy land is fatal. Even in 

uya the clove tree does not luxuriate alike on all the localities on 
which grown, and seems to prefer a soil formed from voleanic rock (Craw- Votcanio soil. 
' urd .<. 101). In Pemba the soil most suited is a dark loam, having 
underneath a layer of dusky yellow earth intermixed with gravel, also a 
yellowish or reddish stiff clay (Kew Bull., 1893, 17-20). Although indi- 

s to islands it does not succeed well when exposed to the direct sea- 

ie. 0. 
J PRLIC 

ao azes. It prefers confined valleys, though dense overhead shade jis Confined Valleys. 

‘highly injurious. Protection from high winds is essential, and a tree Protection from 
e along the windward side of the plantation is very desirable. But 

is pl: ace of seed the plant may be raised by layering. Young branches 
le id across the ground take root in about six weeks. The young Layering. 

s should be transplanted at the beginning of the rains. Shade is 1 Shada 
ary for the first two or three years, and watering occasionally is ~ 

advantageous during exceptionally dry weather, both before and after 
nsplanting. By the end of the third year the shade should be removed, 

wd by the sixth the plants will have come into bearing and be in full crop 
the twelfth. By 20 to 25 years they are usually too old to be profitable, Duration. 
ugh they may yield up to 150 years. It is accordingly customary to 

‘renovate certain portions of the estate every 8 years. In the Moluccas the 
trees are topped at 8 or 9 feet, so as to secure low plants easy of being 

_ picked. Hach tree should give about 6 to 7 lb. of dry cloves. The best Yield. 
_ course is to hand-pick the clusters of buds, but occasionally they are beaten 
_ off the trees and caught on cloths spread below, or the ground is swept 
clean, so as to allow of the cloves being picked up without being injured. 

_ Every third or sixth year a heavy crop is obtained, and now and again 
(especially if over-cropped or injured) the trees bear next to no flowers. 
Inthe spice islands the cloves are sometimes cured by being smoked over Curing. 
ashallow wood fire, until they assume a deep brown colour, when the further 
‘drying is accomplished by the sun. Occasionally the buds are scalded in 
hot water before being dried. But if bright sunny days prevail artificial sear my 
heat may be dispensed with and the buds sun-dried from first to last. The 
crop loses about 60 per cent. in dryin 
‘Nicholls (Lextbook Trop. Agri., 1892, 184-9) gives useful particulars [sett ss 
of clove cultivation. A most interesting and instructive account of the 
TerSawer manufacture and trade in this spice was also written by Mr. 

. C. Sawer in The Produce World (May 1896). Mr. R. N. Lyne of Dunga, 
zibar, published a valuable report on the plantations of that island, 

‘now by far the most important single country of production. [Cf. T'rop. 
Agra, July 1901, 11-2; Der Tropenpflanzer ; Journ. Soc. Chem. Indust. ; 
Pharmaceut. Journ. ; Chem. and Drugg.; Dipl. and Cons. Repts. ; ete.) 

“Uses.—It is needless to say that the clove, though not held in such Oil. 
“high esteem as in former times, is still a spice of considerable com- 
‘mercial importance. Ox. or Cioves will be found dealt with in great 

ail by Gildemeister and Hoffmann (Volatile Oils, 1900, 512-8). It 
Syreutd appear that it was first distilled in the 15th century. The cloves 
of Pemba are those chiefly used for this purpose. Those of Amboyna and 
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Reunion are richer in oil, but command, as a spice, too high a price to be 
used in distillation. The most expensive clove is that of St. Marie in 
Madagascar. Clove-oil is largely employed in perfumery. — Its value is 
estimated by its eugeno/ content, which varies from 76 to 85 percent. = 

Trade.—Zanzibar and Pemba yield four-fifths of the total clove- 
supply of the world. There is a small EXPORT of Indian-grown cloves 
from Madras, a circumstance that points to a certain amount of cultiva- 
tion. The traffic is, moreover, an expanding one. In 1899-1900 these 
exports stood at 148 Ib. ; in 1901-2 at 3,329 lb. ; in 1903-4 at 12,598 Ib. ; 
in 1904-5 at 25,537 Ib. ; in 1905-6 at 11,825 lb. ; and in 1906-7 at 5,173 Dy © 
As compared with these records, the IMPORTS were 7,815,486 lb., valued — 
at Rs. 17,63,050, in 1899-1900; 6,983,582 lb., valued at Rs. 15,33,174, in 
1901-2; 6,659, 913 lb., valued ‘at Rs. 17,03, 296, in 1903-4; 8, 345, 521 Ib. | 
valued at Rs. 22 01 424, in 1905-6; and 5,062, 7821b. , valued at Rs. 16, 28,355, 
in 1906-7. Practically the whole comes from British East Africa, and 
is received by the town of Bombay. There is an increasing trade 
from Germany (? Colonies), which supplied 1,100,068 lb. in 1905-6 
and 798,851 Ib. in 1906-7. The traffic with the Straits Settlements and _ 
China is insignificant—under 100,000Ib. from each taken by India, — 
From the imports, however, are drawn the re-exports, viz. 1,000,000 Ib., 
the major portion going to the Straits Settlements and China (Hongkong). , 
India is thus once more a large emporium for the cheaper’ erations of . 
clove, but in the opposite direction to its ancient traffic. y 

Pole 17 qq 

EUPHORBIA, Linn. ; Fl. Br. Ind., v., 244-66 ; Gamble, Man. Ind. 
Tumbs., 590-1; Brandis, Ind. Trees, 557-8; Prain, Beng. Plants, ii., 923-5. — 
KupHorBIAcE&. This is a genus of herbaceous plants mostly, though a 
few assume the condition of useful hedge bushes or even small trees. — 
There are in India some 53 species ; 7 or 8 only are of economic value. 

The English generic name Spurgewort denotes their chief medicinal property, — 
but their greatest potentiality lies in the utilisation of their milky sap as a source 
of gutta-percha. It will be seen from the brief specific review that follows that— 
this subject has engaged spasmodic attention in India for the past century ro 
more without any practical results having been obtained. Hooper (Rept. Labor. 
Ind. Mus. (Indust, Sec. ), 1905-6, 28-9) gives the results of his examination of the — 
latex of two species. They yielded large quantities of euphorbium and resin to — 
boiling aleohol. Many of the species are valued as manures in the roclanaaa 
of waste lands. 

E. antiquorum, Linn.—A small tree of the dry regions of India generally. 
Is often used as a hedge plant, and best known by the following names vari 
in Sanskrit, and in the vernaculars—nara sz or narsej, tekdtd sij, tidhdra, shidu, 
kalli, bonta kalli, tazaung, pyathat, etc. Fryer (New Acc. E. Ind. and Pers., 2 
1672-81, 105) alludes to the Hephorbia hedges of the Deccan, which doubtless to — 
some extent consisted of this species. In some parts of Eastern Bengal and — 
Assam this tree is almost sacred, and is supposed to protect the gardens around | 
which planted, and like #. neriifotia, Linn, has the merit, so it is hove 
safeguarding the inhabitants against snake-bite. Both are, in fact, 1 to 
Mansa, the goddess of serpents. 

E. neriifolia, Linn. —A small tree wild on rocky situations in the Deccan, 
West Coast and Orissa, but often seen under cultivation, especially in Bengal. — 
It is the mansdé sj, pita-sij, sehund, thor, nivarung, mingut, kalli, yellikalli, 
shazaung. It has amore or less cylindrical stem (the allied form H. ligularia, — 
Roxb., being four- or five-angled) with stipular thorns on numerous tubercles. 

The Mirxy Juice of this as also the foregoing species is used medicinally all 
over India ; it is purgative and rubefacient. Is a popular application to warts 
and other cutaneous affections. Internally the juice is usually 
along with other purgatives and aromatics. In the Indian Forester (1891, xvii., 
350) Gleadow tells the results of some experiments he performed to extract the 
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EXCCECARIA 
POSSIBLE GUTTA-PERCHA AGALLOCHA 

Blinding Tree 
rubber contained in the present ies. His samples were sent to Europe and Unfavourable 
Teported on in such ae. to euaerent further effort. - Report. 

oe sc ani Linn.—A small herb found throughout the hotter parts of 
India ‘the Panj4b southwards. Is the dudhi, dudeli, burakeru, pusitoa, 
gordon, nayeti, etc. Used in the affections of children—bowel and lung com- 
“plaints. A fluid extract has been employed in asthma and in dysentery (Rept. 

Dent. Indig. Drug. Comm., i., 154). 
_E. Royleana, fo/ss.—A large shrub common on dry rocky hillsides of the 

outer Himalaya from Kumaon westwards, and also in the Salt Range. It isa 
most conspicuous and characteristic plant in the tracts of country indicated. Its 

_ ascending fleshy branches (or stems) are five-angled and thorny. It is the 
‘thor, shakar pitan, sali, chila, chin, sura, tsui, suru, sihund, ete. The milk 
contains a | amount of gutta-percha. When fresh it has a sweet odour and Gutta-percha. 
does not blister the fingers, but it is very injurious to the eyes and flavours 
anything handled even after the greatest care may have been taken to clean 

» fingers. Some few years ago a fairly extensive series of experiments were 
nducted with this milk, having in view its utilisation as a waterproofing 

material or as a paint for ships. The subject is alluded to because sufficient 
evidence was obtained to satisfy belief that (without contemplating the utilisation Possible 
% he milk as a gutta-percha substitute or the establishment of factories beyond Utilisation. 
both the means and the capabilities of the inhabitants of the country where 
‘s. Royleana is an abundant and at present useless plant) there might still be 
directions in which it might be possible to convert the limitless supply into a 
source of wealth. (See Gutta-percha, p. 627 
__ E, Tiruealli, Linn.—The Milk-hedge or Milk-bush or sehund, shir, sherds 
anka sij, seju, nevli, nival, kadu-nevali, jemudu, thuvar, yele-gulla, tirukalli, 

she shoung, etc. A small tree with round stems and smooth branches. It is 
generally believed to be a native of Africa, but has been for many years com- 
pletely naturalised in India, especially in the drier tracts of Bengal, the Deccan, 

South India and Ceylon. Heyne (Tracts, Hist. and Stat. Ind., 1814, 243) discusses 
fully the beesnepy of utilising the milk of this and other Euphorbias. Drs. 

Riddle, Cheek and Falconer devoted much time and attention to the self-same 
‘subject about 1850. It was observed that after boiling, the milk of this species 

_ becomes brittle, thang whilst warm it is ductile and elastic. Giberne 
_ (ind. For., 1899, xxv., 84-5) has urged the desirability of the milk of this and Possible Useful 
« species of Euphorbia being put to some useful purpose. He found that Milk. 

é ‘ic acid caused the separation of the rubber. Mixed with mud the milk is Waterproofing 
eroployed in North Arcot in the construction of the flat roofs of houses. It is, in “™5*- 
‘Ganjam, said to be used to intoxicate and poison crows: for this purpose a little 
s mixed with boiled rice and given to these birds. The acrid juice is in India 

rally, well known as a purgative and counter-irritant (especially in the Purgative. 
_ tre nt of animals), and it is so very painful when applied to wounds or to the 
eye that cattle are fully aware of this fact and will not attempt to break down 
a hedge of it. (Consult the controversy regarding Angola (Almeidina) Rubber— 
Bb. rhipsaloides versus Tirucalii.) 

_ EXCG@ICARIA AGALLOCHA, Linn. ; Fl. Br. Ind., v., 412; DE.P., 
Roxb., Fl. Ind., iii., 756-7 ; Gamble, Man. Ind. Timbs., 626 ; Brandis, Ind. petra 
Trees, 585; Prain, Beng. Plants, ii., 955; Eupuorsiacea. The Blinding pp, .4. ne 
“Tree, gangwa, geor, geria, uguru, gnua, phungali, geva, thillaymaram, tila, 
chilla, tella-chettu, haro, kaduva-pal, tayau, yekin, tella kwiya. It may be 
the taggar wood of Sylhet alluded to under Aquilaria (p. 74). A small 
evergreen tree of the coast and tidal forests of both sides of the Indian 
Peninsula, Burma, the Andaman Islands and Ceylon, 
|The wood contains a milky juice which hardens on exposure to the air into a Gum. 
black caoutchouc-like substance. The sap which exudes featt the fresh-cut bark 
is very acrid, some say poisonous, hence the name Blinding Tree or arbor ex- 

wans (Rumph., Herb. Amb., ii., tt. 79-80). Hooper ( Yearbook of Pharmacy, 1899, Rubber. 
468) gives an account of the chemistry of this latex, which he analysed with 
® view to ascertaining its value as arubber. The Trmser is useful for general ‘Timber. 

rz try and for match-making. [C/. Pharmacog. Ind., iii., 1893, 
q Syare Tn. For., 1897, xxiii., 150.] 
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FAGOPYRUM, Gaertn. ; Fl. Br. Ind., v., 54-5 ; poabell 
F. esculentum, Moench; Duthie and Fuller, Field and Garden Crops, 1893, Dt 

iii., 25, t. 83; Rec. Bot. ‘Sure. Ind., i., 33, 40, 219, 262; Woodrow, Gard. in Ina 
1899, 430 ; Mukerji, Handbook Ind: Agri., 1901, 56, 260. This is best known as 
Buckwheat or Brank, phaphra, kotu, kiiltts, rajgir, doron, ugla, ogal, bares k th, 
bres, trimba (tramba), ete. Extensively cultivated on the temperate Himalay: 
and lower hills of India, from Afghanistan and Kashmir to Darjeeling, Assam 
Burma. There are many cultivated states, some grown for the grain, others a 
vegetable, and these blend imperceptibly into the wild F. eymosum, Meissn. 

F, tataricum. Gaertn.; Duthie and. Fuller, l.c. 26-8, tt. 84, 96. This is 
kaspat, kala trimba (black trumba), chin, karmabres, ugal, keéithit, trdo rjds, 
It is usually known as Black Buckwheat, but as a rule phaphra denotes F. « : 
lentum and ugal, F.tataricum. This form is cultivated throughout the k 
temperate Himalaya, especially on the western extremity between altieude 
9,000 and 15,000 feet. Itis a taller, coarser plant than the other species, ha’ 
longer grains (nuts, as they are sometimes called) of a black colour, and with 
angles rounded off and keeled toward the top, instead of being sharp. There 
many cultivated forms, one from Kangra having been treated as a distinct Vv: 
under the name himataica, 

On the lower Himalaya, between 4,000 and 10,000 feet, F. eseutent mn 
is grown, being sown in July and reaped i in October: In the lower re 
of its mountainous area it is usually raised more as a vegetable than a rai 
Indeed in Northern and Eastern Bengal, Assam and Burma (and even 
the Deccan, the Central Provinces and Bihar) it is often met with (on 
plains) as a catch or garden crop, where it is exclusively used as a vegetable 
or fodder. Of the mountains of Assam, Manipur and Burma, it might 
said that a climatic depression exists which admits of plants being gre 
two or three thousand feet below their normal habitats. Hence,in these 
regions the grain-yielding buckwheat becomes an important ara 
food at altitudes even below 5,000 feet. In the higher reaches of its area’ 
buckwheat often becomes exceedingly important, more especially J F 
tataricum, which, following the spring barley or wheat, is sown in 
and gives a supplementary crop before the early snowfall puts a a 
agricultural operations. It is frequently utilised as a first crop on_ 
clearances, and in the most alpine tracts sheltered portions of the g 
slopes are utilised in giving a catch crop one year and left fallow for se 
succeeding years. It may also be grown on soils too poor for wheat 4 
barley. It seems to succeed fairly well on rocky soils containing a hi 
percentage of granitic detritus, but not on clay. Lawrence (Valley 
Kashmir, 1895, 338) informs us that buckwheat (both species) can 
grown late on almost any soil, and that in the higher villages F. tata 
constitutes almost the only food-grain of the people. In the lower valleys, 
he adds, irrigation is sometimes given. Mukerji urges the claims of bu 
wheat as a catch crop; it yields a return in ten weeks after sowi 
it can be grown on poor soils and is able to withstand a greater extreme ao 
heat and cold than can be said of any other known crop. ' 

As a human food buckwheat does not hold a high place, since oka 
20 per cent. of the weight is lost in decortication. The nuts are husked a | 
ground into flour, which is made into bréad or eaten as porridge. = | 
leaves and shoots are boiled as a spinach. For poultry and horses, h 
ever, the unhusked nuts are regarded as very superior, while the § 
is more nutritious than that of cereal. F. tataricum, var. himedasaa 
is a better food than F. esculentum, as it is richer in oil and contains less. 
indigestible fibre. ogee a 
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SILPHION AND LASER 

 -{Of. Kew. Bull., 1893, 3; McHutchin, Assess. Rept., Kashmir, 1894, ii., 5-14; 
| Barclay, Agri. Ledg., 1895, No. 20, 366-7; Diack, Settl. Kullu, 1898, 8-10; 
gw Agri. Leds-, 1898, No. 15, 615; Thorpe, Dict. Appl. Chem., 1898, i., 388; 
Be oh, Grains of Ind., 1901 (suppl.), 9-10; Rawson, Gardner and Laycock, 
gz ‘eB ea, etc., 1901, 70; Leach, Food Inapect. and Anal., 1905, 213, 239-40.) 

rae r : 

vn ‘-ERULA, Linn.; Fl. Br. Ind., ii., 707-8; Aitchison, Trans. 
Tinn. Soe. (2nd. ser.), iii., 67-9. A genus. of umbelliferous herbs which 
ec ntains some sixty species found in Europe, North Africa and Central 

Daiahi. from 8 to 10 feet. They afford the various forms of Asafetida, 
( num, Sambul, ete. 
‘History. —The net of the — mete arg >t was an edible product 
derived very possibly from a species of Feruta, but was not asafetida as accepted 
in modern commerce. ‘The laser (laserpitium) of later writers, on the other 

i, was very possibly the medicinal drug of the present day. Though botani- 
ally quite distinct, the edible sil/phion is strongly suggestive of the edible hing 

of modern Indian commerce. [C/. Oersted, Silphium of the Ancients, in Journ. 
Bot., 1873, ii., n.s., 176-9.] Theophrastus (Hist, Pl., vi., ch. 3 (ed. Scaliger), 
644, 598-9) speaks of two varieties, one coming from the stem, the other from 

; 8 root. Dioscorides mentions two kinds, one obtained from Cyrene, the 
Strabo contrasts the Asiatic gum with that known in Europe. 

Plautus (220 B.c.) makes uent mention of laser, and Galen, A®tius, Oribasius 

‘and its place been taken by the much inferior laser of Persia. By Sanskrit 
medical authors the nae is hingu and the plant jatuka; by Arabic writers it is 

sa or hiltut, and by Persian anguzan. But so far as can be learned there is no 
classic mention of the distinction between hing and hingra. References to the 
medicinal uses of the drug (hingu or himgu) will be found in The Bower Manu- 
ok a4 (5th century A.D.) (Hoernle, transl., 1893-7, 81, 85, 86, 180, etc). 

yrepsicus was apparently the first writer who combined the Arab name asa 
with the descriptive word fetida, a new name, he tells us, used by the Italians. 
“Tbr Beas act tn, a Muhammadan, who lived in the 10th century, mentions 
two kinds of asa, viz. tyib (good) and mwuntin (fetid), while Ali Istakhri, who also 
‘liv ed about the same time, states that the drug was produced in the desert be- 
tween Seistan and Makran. The geographer Edrisi, who wrote about the middle 
of the 12th century, says that asafetida was collected largely in Western Afghani- 
‘stan. It is perhaps significant that Marco Polo, who marched (1290) through a 
great portion of the country where certain grades of this drug are produced, should 
make no reference to it. Garcia de Orta (1563, Coll., vii.; also Ball, Comment., Proc. 
Roy. Ir. Acad., 1889-91, 393) mentions that it was reported to reach India from 
Khorasan through Hormuz, but was also grown in Gujarat, and from Dely, 
a land bordering on Khorasan and Chiman. Acosta (Tract. de las Drogas, 
1578, 362) gives many interesting particulars of the drug imported into India. 
acobus Bontius (Hist. Nat. et Med. Ind. Or., in Piso, Ind. Utri. re Nat. et Med., 

1658, 41) relates that the plant from which asafetida is produced grows in Persia, 
‘ tween the States of Lara and Gamaron. Mandelslo (Travels, 1638, in Olearius, 
Hist. Muscovy, etc., 84) furnishes a similar account. Bontius also states that by 
the Javans and the Malays and other inhabitants of India it is called hin. 
Fryer (New Acc. EH. Ind. and Pers., 1675, 239) intimates that asafetida is 
gathered at a place called Descoon, and says it differs from the stuff the Indians 
call hing, which comes from the province of Carmania. 

No satisfactory account of the plant yielding asafetida was given till 1712 
(Kempfer, Amen. Exot., 537 and pl.). Hove (Tours in Gujarat, etc., 1855, 133), who 
visited Bombay in 1787, describes the cakes flavoured with asafetida that he was 
given to eat. He also says there are two kinds—hing and hingra. Milburn 
(Or. Comm., 1813, i., 133) gives a description of the eommercial drug of his 
day, and states that it had been in use nearly 1,000 years. But he was in error 
when he supposed this to be the true asafetida plant. Aitchison, who travelled 
in Eastern Persia, Baluchistan and Afghanistan (with the Afghan Boundary 
‘Delimitation Commission of 1884-5) elucidated this obscure subject very largely. 
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FERULA 
FQTIDA 

Asafetida 
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Chemistry and 
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ASAFETIDA PLANT 

He found the word kema generic, the asafetida plant being anguza-kema, and — 
Ammoniacum kandal-kema. [Of. Stapf, Kew Bull., 1907, 375-88.] Commenting — 
on this view, the authors of the Pharmacographia Indica (ii., 143) observe, “It 
would appear then that the kind of asafcetida called tyib by the Arabs and their 
followers is the drug of European commerce, the produce of Ferula fetida, Regel, — 
and not that of F. alliacea, Boiss., which produces the hing of India.” H 7. 
in the Pharmaceutical Journal (3rd ser., xix., 21-34, 41-4, 365-8), and the various — 
Museum Catalogues of the Phamaceutical Society of Great Britain, has afforded — 
many useful particulars and focussed the practical results of recent research. A 
long account of the philology of the word ‘‘ asafctida”’ is given by Prof. J. © 
Attfield (Yearbook of Pharmacy, 1897, 351-6), who, after consulting Dr. Murray __ 
(editor of the Ozford Dictionary), had come to the conclusion that it should, both 
in English and Latin, be rendered “ asafetida.’”? When discussing the hing and 
hingra, it seems probable that it would be more correct to assign these to groups — 
of species rather than to say that they were each the product of one species. 
Indeed it would appear that the part of the plant from whence procured, the — 
season of the year when collected, the methods of preparation on degrees and — 
materials of adulteration, exercise considerable influence on the quality and 
flavour of the resulting drugs. It is, however, convenient to group the com-— 
mercial resinous products of Ferwta under three chief species :— we tt 

F. alliacea, Boiss. ; Bentley and Trimen, Med. Pl., 1880, ii., 126; 
Dymock, Mat. Med. W. Ind., 1885, 381. In Khorasan it is called ~ 
angusheh, in Kirman, zendebuj, while it is also known by the followunla ; 
names—hing, anjuddn, vagdérni, abhushaharu hing, kayam, perun gayam, 
inguva, anguza, etc. A herb which grows to a height of 2 to 4 feet. Tt 
is found wild (is not, at all events, cultivated) in Eastern Persia in the — 
neighbourhood of Djendack and Yezd, and in Khorasan near Seharud, 
Nischapur, Meshed, Dehrachtindjan and Kerman. It prefers a nthe 

a 

arid soil, and is found at an altitude of 7,000 feet. This plant is. tl 
chief source of the asafetida used in India and known as hing (whic 
means pure or superior hingra), while that of European commerce is the ~ 
product mostly of F. factida—hingra. i 

This might be spoken of as the edible form. 'The GuM-RESIN is obtained by © 
wounding the upper part of the root, from which a small Nepre of a fin 
gum escapes and is collected. The living root is then sliced daily, or every two — 
or three days, with the exudation adhering to it, till exhausted. The whol i 
mass, consisting of alternate layers of root and gum-resin, is then packed os ; 

aD, Ps: 

skin. As found in the market, the resin consists of a blackish-brown, brittle ~ 
mass of extremely fetid odour, unadulterated with earth or gypsum, but always — 
with slices of the root. In Bombay it is sometimes adulterated by the addition — ie 
of gum-arabic, and the cheaper sorts contain an undue proportion of root. 
Adulteration with sliced potato also takes place. ae 

The resinous mass contains an abundant essential oil which differs from that 
of hingra in having a reddish hue, a higher specific gravity, and a stronger 
rotatory power. An alcoholic tincture is not precipitated by acetate of lea os 
nor is the sulphuric-acid solution fluorescent. From earliest times the gum hi: 
been held in esteem by Eastern doctors. It is a carminative and antispasmodic 
and taken daily is said to ward off malarial fever. It is also recommended ¢ 
a vermifuge. [Cf. Pharmacog. Ind., 1890, ii., 141-7; Kanny Lall Dey, Indig. 
Drugs Ind., 1896, 127-8 ; Thorpe, Dict. Appl. Chem., 1898, ii., 273.] a 

F. foetida, Regel ; Drude, in Engler and Prantl, Pflanzenfam., iii, 

fits q 
a 
4 
¥ 

231; Kew Mus. Guide, 1907, No. 1, 115; hingra, anguza-kema, kurne- 
kema, khora-kema, vaghayant, hingu, etc. A herb with a circular mass — 
of foliage, springing annually from a perennial root stock. It grows in 
Southern Turkestan, Persia.and Afghanistan. This would appear to — 
have been the Persian plant sent by Dr. Guthrie of Edinburgh, and grown 
in the Botanic Gardens there in 1780. [C/. Phil. Trans., 1785, Ixxv., 36.] _ 

Gum-resin.—This is the European drug of commerce, and is obtained from 
Laristan in Persia and from Herat in Afghanistan. It is collected in June, 
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the method pursued being briefly as follows :—The tap-roots are exposed for 
a couple of inches. A thick slice is cut from the top, from which a quantity of 
milk exudes. The root is then protected from the sun by a domed structure, 
6 to 8 inches in height, called a os formed of twigs and clay and which has an 
opening towards the north. In five or six weeks’ time a thick, gummy, reddish 
8 s© appears in irregular lumps on the exposed substance of the root. 
‘This is seraped off or removed along with a slice of the root, and placed in a 
le bag. It was a aap that the plants were sometimes operated upon 

re than once during the season. The gum is next carried to Herat, where it 
tely adulterated. ([C/. Aitchison, Pharm. Journ. and T'rans., Dee. 11, 

] Masson (Journ. Kalat, 1848, 451-3) of the plant as flourishing 
in the gum being collected as nushki. Bellew, in his account, says 
that after cutting the plant through, above the root, three or four incisions are 

; in the stump, and the operation of incision is repeated every three or 
days, so long as sap continues to exude. A particular sort is mentioned by 

same writer as being obtained solely from the node or leaf-bud in the centre of 
wly uting plant. This kind is never adulterated, and may be the fine 
of the drug known as Khandahari-hing (Pharmacog. Ind., ii., 151). The 
form is much adulterated by a kind of red clay (tawah), by wheat or 

barley flour, and by powdered gypsum. It is also mixed with slices of the 
root. All species of the drug have a powerful, garlic odour, and a bitter acrid 

Except Khandahari-hing, this variety of asafetida is not used in 

_. Maynard and Prain, on the Botany of Baluch-Afghan Boundary Commission 
of 1896 (Rec. Bot. Surv. Ind., i., 130-1), furnish interesting details of the 
collections of the commercial article on the hills between Samuli and Robat. 
Asafetida, they observe, affects bare rocky hillsides. It is the plant, or at least 
one of the plants, that por le from Kandahar yearly visit the Koh-i-Sultan 

to collect. Sir Arthur H. McMahon described the collection of the gum from 
nal observation. The heads are cut down to within one or two inches of 

_. ground, The cut ends are then covered with a little dry earth in order, 
the collectors say, to keep the wind off. After twenty hours the people collect 

_ what has exuded and cut the stalk down another eighth of an inch. But the 
milk is not allowed to dry in the sun; to obviate this the collectors build 
small stone traps, open at one side, over each plant, in order to keep off the 

_ gun’s rays. The juice when partly dried is mixed with some kind of earth, 
like fuller’s-earth ; this is merely to increase the weight, and not with any idea 
of improving the quality. Doubtless the precautions taken to prevent drying 
are mainly with a view to facilitate this subsequent adulteration. 

_. Asafetida consists of resin, gum and essential oil in varying proportions, 
/| but the resin generally amounts to more than one-half. It is partly soluble in 
| ether or chloroform. The oil may be separated by distillation. It is light- 
ae with a p t odour, and if exposed to the air evolves sulphuretted 
ydrogen. An alcoholic tincture of the drug is precipitated by acetate of lead, 

and a solution in sulphuric acid is fluorescent. Medicinally it is used in Europe 
as an antispasmodic and stimulant (see Vinegar, p. 1110). 

_ According to Bellew, Masson and Aitchison, the Natives of Bokhara employ 
the leaves as a green vegetable, while the white underpart of the stem of the full- 

wn plant is considered a delicacy when roasted and flavoured with salt and 
Butte . [Cf. Borszezow, Ferulaceen, 1860, 3-26 ; Pharmacog. Ind., 1890, ii., 147- 
52; Gard. Chron., 1896, 330-1; Thorpe, Dict. Appl. Chem., 1898, ii., 273 ; Dutt, 
Mat. Med. Hind., 1900, 175-6; White and Humphrey, Pharmacop., 1904, 82-3 ; 
Tschirch, Die Harze und die Harzbehdlter, 1906, i., 360-76.] 

__ F. galbaniflua, Boiss. & Buhse.—This is the chief source of the drug 
known as Galbanum ; bireja, ganda-biroza, badra-kéma, barzed. It is a 
native of Persia (especially Shiraz and Kirman), from which the gum is 
imported into Bombay and re-exported to Egypt and Turkey. Around 

n it is reported to be specially common. 
- Gum-resin.—There are three kinds known in commerce: Levant, Persian, 

Solid, and Persian Liquid. The first comes from Shiraz, and is known as khassnib ; 
_ the second has an odour of tine, and the third is the gao-shir or jawdshir. As 

met with in India, gao (jao)-shir is a yellow or greenish semi-fluid resin, generally 
mixed with the stems, flowers and fruits of the plant, It is obtained from the 
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FICUS 
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Banyan 

stem, which, when injured, yields an orange-yellow gummy fluid. Generally, é 
however, the galbanum of commerce forms round, agglutinated tears, about the __ 
size of peas, orange-brown outside, yellowish-white or bluish-green inside. The 
odour is not disagreeable like that of asafetida, and the taste is bitter. soa 

Medicine. Galbanum consists essentially of about 65 per cent. resin, 20 per cent. gum, 
3 to 7 per cent. volatile oil. The oil is obtained by distillation with water or 
extraction with petroleum ether. In medicine, galbanum is administered | 
ternally as an expectorant, and externally it enters into the composiiiges ‘ork | 
plasters. [Cf. Cooke, Rept. Gums, Resins, etc., in Ind., 1874, 60-1; Bentley and 
Trimen, Med. Pl., 1880, ii., 128 ; Pharmacog. Thd:; ii., 18265 Thorpe, Dict. Appl. 
Chem., 1898, ii., 274; Schimmel’ & Co., Semi-Ann. Rept. April-May, 1901, _ 
36; Chem. and Drugg. ., 1901, lix., 374-5; Tschirch, l.c. 346—58.] / P 

F. Narthex, Boiss.; Narthex asafetida, Falconer, Trans. Linn, © 
Soc., 1846, xx., pt. i., 285-91; Balfour, Trans. Roy. Soc. Edinb., xxii., pt. — 
ii. 261-8, pl. 20-1. This plant owes its discovery to Falconer, who found | 
it in 1838 in Western Tibet on the slopes of the mountains dividing that — 
country from Kashmir. From the plants thus collected seeds were sent 
to the Edinburgh Botanic Gardens and thence distributed all over Europe. — 

Holmes mentions that in a letter Aitchison reports that he had come on 
F. Narthex at the very locality where he believed Falconer originally found it. 
He also says that Sir W. R. Lawrence, during his official tour through J 
and Kashmir in 1893, saw the plant in flower between Astor and twenty miles 
north, near Doian. This plant was at one time accredited as the source of Ti 
asafetida, but as already mentioned the European drug comes from Persia andl 
may be accepted as the produce of F. fetida and the Indian of ¥. alliacea, 
[Of. Rec. Bot. Surv. Ind., i., 40; Holmes, l.c. Aug. 1894, 131; Kew Bull., March 
1895, 57; Chem. and Drugg., 1901, lix., 374-5. 

Imports. Trade in Asafetida.—The following figures are returned as the 7 
Trans-frontier imports of asafetida into British India from Afghanistan, 
Seistan, etc., for the years 1902-7 :—1902-3, 1,368 ewt., Rs..1,73,760; — 
1903-4, 2,055 ewt., Rs. 2,63,891; 1904-5, 2 036 cwt., Rs. 2,58,762; 
1905-6, 1,106 ewt., Rs. 1,38,901 ; 1906-7, 1,820 ewt., Rs. 1,59,873. , 
During the years 1903-4 the Imports by sea were 13,343 cwt., valued at 
Rs. 4,89,538 ; and in 1906-7, 6,062 cwt., valued at Rs. 2,42,635. Practi- 
cally the whole of the foreignimportscame from Persiaand went to Bombay. — 

Exports. The Exports are returned both as foreign re-exports and as Indian produce. — 
The latter of course means asafetida brought to India by land routes. 
Of the foreign produce, 1,612 cwt. were exported in 1903-4, valued at 
Rs. 53,440; and 1,250 cwt., valued at Rs. 39,758, in 1906-7. "Practically 
the whole went from Bombay. Of the so-called Indian produce, 332 cwt., 
valued at Rs. 13,548, were exported in 1903-4, but sank to 51 cwt., valued 
at Rs. 2,043, in 1906-7. The export figures should, however, be regarded 
as having reference to hingra, while the returns of imports are both hingra 
and hing. [Cf. Brit. and Colon. Drugg., 1905, xlvii., 96, 120, 479, 504.) 

DEP. FICUS, Linn.; King, Ann: Roy. Bot. Gard. Calce., 1888, i., tt. 
iii., 342-62. 1-232; Fl. Br. Ind., v., 494-537 ; Talbot, List Trees, etc., 324-31 ; Gamble, 

Man. Ind. Timbs., 636-51 ; Prain, Beng. Planis, ii., 971-83 ; Cooke, Fl. 
Pres. Bomb., ii., 648-55 ; Brandis, Ind. Trees, 1906, 598-610; Urticacez. 
A genus of trees, shrubs or climbers, sometimes epiphytic, which contains 
about 600 species. Most are tropical, and, according to Hooker, 112 are 
Indian. They have a milky sap which contains caoutchouc, and F. 
elastica is one of the chief sources of the India-rubber of commerce. 

Banyan F. bengalensis, linn. ; Woodrow, Man. Gard. in Ind., 1899, 453 ; 
Tree, Ind. Gard., Jan. 4, 1900, 3; Rec. Bot. Surv. Ind., iti., 102; 1905, 279. The 
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THE EDIBLE FIG 

. Tree, bor, bar, bargat, but, bai, ranket, kangji, barelli, wora, kurku, 
baagat, phagwari, wur, wad, ala, mari, ahlada, gilike mara, peralu, pyi- 
’ maha-nuga, vata, etc. A large tree which throws down numerous 

aerial roots from the branches. It is found in the Sub-Himalayan forests 
Tol m Peshawar to Assam; in the deciduous forests of Bihar, Chota 
Nag pur, Orissa, Circars, Central Provinces, Bombay Presidency and South 
India ; less commonly in evergreen forests and in the low country of 
Ceylon. It is wild, but doubtfully indigenous, and is also largely planted 
hroughout India for its shade. Indian Gardening gives an account of 

‘the famous specimen in the Botanic Gardens, Calcutta ; described also 
by Sir George King (1895) in the Guide to these Gardens. 
- Tt yields an inferior Rusper. According to Hooper (Rept. Labor. Ind. Mus. 

4 t. Sec.), 1905-6, 25), the latex contains only 12-4 per cent. of caoutchoue 
and §$2°2 per cent. resin. Is employed in Lahore in the oxidation of sy As 
a Mepicrve the juice is applied externally for pains and bruises, and used as 
‘an anodyne in rheumatism. An infusion of the bark is regarded as a powerful 
tonic in the treatment of diabetes. The leaves are heated and used as a poultice. 
The fruits ripen from March to June, according to locality, and are eaten in 
times of famine; it would moreover appear, in addition, that in many parts 

i the country the young tender shoots and leaves, as also the bark, are eaten. 
wi. Ledg., 1904, No. 4.] The twigs and leaves are grazed as FoppEr by 
© and elephants. The Woop is of little value, but is durable under water 

made into furniture, and is sometimes employed for boxes and door-panels. The 
wood of the aerial roots is used for tent-poles, cart-yokes and pow 8 oles. 
The banyan is one of the numerous hosts of the Lacinsect. By the Hindus it 
is regarded as sacred, and plays a great part in connection with their religious 
me: onies. [C/. Pliny (Holland, transl.), i., 360; Linschoten, Voy. HE. Ind. (ed. 

_ Hakl. Soc.), ii., 53-8; Pyrard, Voy. H. Ind., etc., 1601 (ed. Hakl. Soc.), ii., 370, 
ete. ; Tavernier, Travels Ind. (ed. Ball), ii., 198; Fryer, New Acc. E. Ind. and Pers., 

- 1672-81, 105; Buchanan-Hamilton, Stat. Acc. Dinaj., 163-4 ; Hobson-Jobson 
: . Crooke), 65-7 ; Pharmacog. Ind., 1893, iii., 338 ; Yearbook of Pharmacy, 1899, 

6-7 ; Agri. Ledg., 1901, No. 9, 212, 235, 263 ; 1902, No. 1, 53; Joret, Les Pl. 
dans L’ Antiq., etc., 1904, ii., 291-2 ; Workman, Through Town and Jungle, 1904, 

q 3 , Imp. Inst. Tech. Repts. (on latices of F. comosa and F. indica), 
t- ppty 13, 1905; Cunningham, Plagues and Pleasures of Life in Beng., 1907, 

86, 339, 358—60.] 

__ FE. Carica, Linn.; Rec. Bot. Surv. Ind.,i., 136 ; Woodrow, Gard. i Ind., 
1899, 451-3; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 211-3. 
This species is the Edible Fig of Europe, the Smyrna Fig, also anjir, kimri, 
fagu, fagdri, shimai-atti, tiethie, ten. Several varieties are cultivated in 
many parts of India, especially in Baluchistan, Afghanistan and Kashmir. 

A rich and mouldy soil is required with a considerable quantity of lime com- 
bined with thorough drainage. The trees are propagated by cuttings, of one-year- 
old wood, planted in shady beds in February. There should be about 10 to 12 
feet between each root. As a fertiliser about 50 lb. of well-decayed village sweep- 

_ ings may be applied to each tree after the crop is gathered. The plant begins 
to bear Frurr in the second or third year after transplantation and continues for 
twelve to fifteen years. It fruits twice a year. The first season commences in 

_ June-July, but it is not allowed to ripen lest it should injure the second crop, 
_ which commences in January and is by far the most valuable, Figs for drying 

should be cut from the tree and carefully placed in trays and boxes. To improve 
the colour and soften the skin, the figs, before drying, are sometimes exposed 
to the fumes of burning sulphur or are dipped in a hot solution of salt, saltpetre 
or lye; but the former practice gives the fruit a very unpleasant taste and is 
injurious to the health of the consumer. The drying ground should be a clean 
space outside the orchard where the figs may be exposed to the full rays of the 

sun. The figs should be turned twice a day at first, and once a day in the later 
stages. Drying within six or seven days yields the best quality. So far as India 
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is concerned it would appear that the most approved variety is that found at 
the village of Khed Shivapur, 14 miles south of Poona at an altitude of about — 
2,200 feet, but the fruit of Baluchistan, Afghanistan and Persia is superior oe 

Medicine, the Indian. As a Mepicrne, the dried fruit is demulcent, emollient, nutritive 
and laxative. [Cf. Pharmacog. Ind., 1893, iii., 342-5; Eisen, Handling and 
Curing of Figs, jin Ind. Agri., Nov. 1, 1897, 348; April 1897, 128; Feb, 1, — 
1898, 57; Dutt, Mat. Med. Hind., 1900, 291; ‘Repis. Agri. Lup. Stat. California, 
1894, 1896-8, 1900, 1903-4 ; Cyprus Journ, 1905, ii., 76.] 

F. Cunia, Ham. ; Rec. Bot. Surv. Ind., ii., 65, 139; iii, 103; Agri. Ledg., 1904, 
No. 4, 27-8. The khewnau, dumbur, riu, kanhya, sangjt kanai, poroh, ye-kha-ong, —_— 
jonua, ete. A moderate-sized tree of the Sub-Himalayan tract from the Chenab _ 
eastwards ascending to 4,000 feet, Bengal, Orissa, the Circars and B 

Lac. usually on the banks of streams or in ravines. Lac is produced on this tree. 
Fibre. fibre is obtained from the bark which is used for tying the rafters of Native houses. — 

The fruit ripens about July to October and is eaten in India, though somewhat __ 
insipid. ‘The wood is not used economically. The leaves are rough and vip 
times employed in place of sandpaper. 

F. elastica, Roxb. ; see India-rubber (pp. 651-5), 

F. glomerata, Rozb.; Rec. Bot. Surv. Ind., ii., 139, 188; iii., 168 : 
The giélar, aroa tue, jagya dumar, dumer, lowa, dimeri, ichongtay, an 
panwa, krumbal, batbar, dadhurt, wmbar, ormul, rumadi, atti, moydt, ku 
kith, yetha-pan, udumbara, etc. A large tree noticeable from its bing 
déciduons in the middle of the rainy season. It is found on the Salt ry 
Range, the outer Himalaya and Sub-Himalayan tract from Kashmir — 
eastwards ; in Assam, on the Khasia hills and in Bengal; in Burma, } 
Central, Western and ‘Southern India, and in Ceylon. = 

Tt produces a viscid Gum which is ‘made into. birdlime ; ; Hooper (Rept. = 
Labor. Ind. Mus. (Indust. Sec.), 1906-7, 6) mentions that the latex contains. ee 

Gam. 4:9 percent. caoutchouc and 94-0 percent.resin. It bears large fruitsin profusion, — 
a which ripen all the year round, are eaten both ripe and unripe, and are con- 

sidered a useful famine Foon, being ground to a powder and mixed with flour. 
Timber, The leaves are used for cattle and elephant fodder. The Woop is not durable, 
Dye. but is utilised for well-frames and for rough purposes, such as outhouse ee 

and cross-pieces for carts. [Cf. Pharmacog. Ind., 1893, iii., 338-42 ; 
Dyes and Dyeing, Assam, 1896, 25; Innes, Jungle Prod., 1897, 8, aD ’ Dut 
Mat. Med. Hind., 1900, 321 ; Agri. Ledg., 1902, No. 1, 53; 1904, No. 4, 28-3 

F. infectoria, Roxb.; Rec. Bot. Surv. Ind.,i., 94; ii., 138, 188, 340, ete. 
The pilkhan, ramanjir, pakri, kaim, pdkar, baswesa, prab, safed kabra, 
kangji, pepere, serilli, war, batbar, jangli pipli, trimbal, bassari, jovi, — 
tsjakela, nyaunggyin, kalaha, plaksha, etc. A large (at first often — 
epiphytic) tree found in the Sub-Himalayan tract from the Salt Range 
to Sikkim, and thence throughout India, Burma and Ceylon. It is 

a 

asia. more commonly planted than wild. There are in India three varieties. 
Fibre, The bark is said to yield a fair Frsre. The bark is one of the five knownas 
Food. panchavalkala, or the five barks. The young shoots’are eaten by the Natives, — 

and the leaves make good elephant and cattle fodder. The Woop is sometimes — 
Charcoal. used for charcoal, but not otherwise. [Cf. Dutt, Mat. Med. Hind., 1900, 235 ; en 

Innes, Jungle Prod., 1897, 9.] 

Pipal. F. religiosa, Linn. ; Cameron, For. Trees Mysore and Coorg, 1894, 
283-4; Rec. Bot. Surv. Ind., i., 70, 89, 185, 209, etc. ; Ind. Gard., March 
1899, 87 ; Woodrow, Gard. ‘in Ind., 1899, 453. Known as the pupal or 
peepul, the asvattha of the classics, and by. the following, among many 
other vernacular names :—pipal, ashvatha, aswat, hesar, ari, ber-bur, 
ali, arasa, réi, ragt, basri, haspath, nyaung-baudi, bo, etc. A large tree 
(usually starting as an epiphytic) without aerial roots. It is found in 
the Sub-Himalayan forests from the Panjdb eastwards; Bengal, Orissa 
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and the Circars ; Central India and Upper Burma. Is extensively culti- 
ed and held sacred both by Hindus and Buddhists. 

e bark yields a tenacious milky juice, which hardens into a substance 
ing Caourcnouc. Hooper (Rept. Labor. Ind. Mus. (Indust. Sec.), 1905-6, 

men that a sample examined by him contained only 12°5 per cent. 
aoutchouc and 84°8 per cent. resin. ‘The stem has also been stated to afford a 

nous Gum, used as sealing-wax and employed by artificers to fill up the 
savities of hollow ornaments. In the "Ahmedabad Gazetteer (iv., 24) it is said to 
‘iv > & wax which is used in Meining ivory red, but as this tree is one of the chief 
purces of LAc, this gum may simply be the excretion of the lac insect and not a 

all. Among the Santals the milky sap is known as léré. A birdlime is 
prepared from it, called shelim in the Deccan. m the bark a Frere is extracted, 

‘which was formerly made into paper in Burma and epee in the manufacture 
the umbrellas of that province. The bark is a useful Tan and yields in boiling 

ater a dye of a faint reddish-fawn colour. With other barks it is converted into 
a black Dyx, while the root boiled in water with alum gives a pale pink on cotton 

: The leaves, bark and fruit are all employed in Native Mrepicrye. The 
: as also the bark are used as famine Foons, and the twigs and leaves as 
phant and cattle fodder. The Woop is utilised for packing-cases and for fuel, 

- occasionally also for charcoal. [O/. The Bower Manuscript (Hoernle, transl.), 
: 93-7, 186; Duncan, Dyes and Dyeing, Assam, 1896, 25; Innes, Jungle Prod., 

97-9; Agri. Ledg., 1902, No. 1, 53; 1904, No. 4, 31; Joret, Les. Pl. dans 
LD’ Antiq., etc., 1904, ii,, 293—4.] 

_ FISH AND FISHERIES OF INDIA.—Day, Fa. Br. Ind. (Fish, 
2 vols.); Pisces. The information available regarding the Fisn and 
Fisueries and the associated industries of India is very extensive and 
varied. ‘The space available here may perhaps accordingly be best utilised 
by furnishing as complete an enumeration of the more valuable works, reports 
and magazine articles as possible. This may be referred to (1) a citation of 

publications, then followed by (2) a series assorted provincially :— 
; Polo, Travels, 1290 (Fish in Aden) (ed Yule), ii., 377; Linschoten, 
Voy. EB. Ind., 1598 (ed Hakl. Soc.), ii., 11-7; Mandelslo, Travels, 1662, in Olearius, 
Hist. Muscovy, etc., 87; Fryer, New Acc. EB. Ind. and Pers., 1675, 67, 116, 119; 
Tavernier, Travels Ind. (ed. Ball), 1676, i., 75; Terry, Voy. E. Ind. (ed. 1777), 
7-11 ; Buchanan-Hamilton, Fishes of the Ganges, 1822, in Montgomery Martin, 
Hist. B. Ind, (a work that incorporates all the results of Buchanan-Hamilton’s 
survey of the districts of Bengal, 1807-13), 1838, 3 vols.; Crawfurd, Journ. 
to Ava, 1834, ii., 176; Robinson, og Acc. Assam, 1841, 119-23; Cantor, 
Fishes of the Bay of Bengal, in ‘Proc. Roy. As. Soc., 1838, 52; Royle, Production 
Isinglass, 1842; Vigne, Travels, 1848, ii., 409; Crawfurd, Dict. Ind. Islands, 
137-8; Day, Rept. Fresh Water Fisheries of Ind. Empire; also Sea Fisheries, 
1873; Day, Fishes and Fisheries of Beng., in Hunter, Stat. Acc, Beng., xx., 
1-120; Thomas, The Rod in Ind., 1897; Anderson, Mandalay and Momein, 
1876, 24; Anderson, Fisheries Exhib. Cat., 1884; Hunter, Fish Curing, in Imp. 
Gaz., 1885, i., iii., v., xii., ete. ; Bailey, Bamboo Fishing Rods, Ind. For., 1887, 
xiii, 522; 1888, xiv., 418; 1889, xv., 92; 1897, xxiii., 148, 207-8; Journ. 
Bomb. Nat. Hist. Soc., xii., 194-201, 404-9 ; xiii., 113-20, 355-61; also Trawling, 
xii., 580-5; Townsend, Deep Sea Fishing, xiv., 372-4; xvi., 318-33; Bassett- 
Smith, Poisonous Fish, xv., 719-20; Simmonds, Waste Prod., 1876, 120; Allen, 
Comm. Organic Anal., 1898, iv., 20-73°; Hobson-Jobson (ed. Cooke), 1903, 126; 
Leach, Food Inspect. and Anal., New York, 1905, 198-9. 

BreneaL: Buchanan-Hamilton in Montgomery-Martin, l.c. Bihar and Patna, 
227-9; Bhagalpur, 149-52; Dinajpur, 765-74; Purnea, 190-4; Rangpur, 
584-94; Gorakhpur, 508-11 ; Sen, Rept. Agri. Stat. Dacca, 1889, 57-60; Banerjei, 
Agri. Cuttack, 203. Unirep Provinces: Gaz. Bandelkhand, 1874, i., 249-50 ; 

eerut, 1875, ii., 52-8; Htawa, iv., 245-6; Oudh, 1878, iii., 99-100 ; Gorakhpur, 
1881, vi., 318-20; Basti, 1881, vi., 579-82; Shahjahanpur, 1888, ix., 34-9; 
Himalayan Dist., 1881, xi. 79-81. Panzasp: Gaz. Muzaffargarh, 1883-4, 
30-2; Ludhiana, 1884, 17. BanucmtsTan: Hughes-Buller MS., New Gaz. 
BompBay AND Srtnp: Gaz. Kaira, 1879, iii., 20-4; Ratnagiri, 1880, x., 99-103; 
Thana, 1882, xiii, 54-9; Kanara, 1883, xv., 107-12, 300-14; Kolaba, 1883, 
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xi., 37-9, 68-71; Janjira, xi., 474-82; Kathiawar, 1884, viii., 106-7, 154; 
Ahmednagar, 1884, xvii., 41-5; Sholapur, 1884, xx., 18-22, 151-6; D ‘s 
1884, 42-4; Poona, 1885, 87-93, 387-93. CENTRAL PROVINCES: uller, 

Bengal. 
Exports, 

Calcutta. 
Supply. 

Tank Vish. 

Upper 
India. 

Poor Supply. 

etc., 1807, iii., 105-6, 342-5. Mapras: Sturrock, Man. S. Canara, 1894, 46-8 
Fishing Instruments, 1883. Mysore: Buchanan-Hamilton, Journ. 40-8 

Thurston, Sea Fisheries of Malabar and S. Canara, in Madras Mus. Bull., 
1900, No. 2. ANDAMAN IsLuANDs: Admin. Repts. Burma: Fenwick, Journ. 
Agri.-Hort. Soc. Ind., 1849, vii., 67; Smeaton, Fishing Implements (reprinted 
by Mukharji in Amsterdam Exhib. Cat., 1883); Br. Burma Gaz., 1880, i., 641-97, 
417-8; Settl. Bassein, 1883, 20-2; Gaz. Mergui, 1880, 19-28; Henzada, 1886, 7 
Amherst, 1893, 31-7, 39; Sagaing, 1903, 29-32; Toungoo, 1901, 25; Rept. 
Inland and Sea Fisheries in the Thongwa, Myaungmya and Bassein Dist. and 
Turtle-banks, Irrawaddy, 1902; Max and Bertha Ferrars, Burma, 1900, 89-90; 
Nisbet, Burma under Brit. Rule and Before, 1901, i., 361-2. — = 

The following are some of the chief commercial headings under which . 
particulars regarding fish and fish products may be found in this work :— — 
Béche-de-Mer (p. 122); Fish and Fisheries (the present article); Fish- 
maws and Shark-fins (p. 542); Isinglass and Glue (pp. 542-3, 695) ; 
Oils and Fats—Animal (pp. 811-4). i 

Other kindred subjects are :—Pearls and Pearl Fisheries (p._ 557); 
Shells: Conch, Chank, Mother-of-Pearl, etc. (pp. 558, 989). 7 Ce 

If may be said that while the products afforded by fish are many and” } 
varied, the information available regarding them is fragmentary and un- 
satisfactory. The majority of fish are of course cooked and eaten either 
fresh or after being salted, sun-dried, smoked, pickled, preserved in oil, etc., 
etc. But unfortunately it is next to impossible to learn actual particulars ; 
of the fisheries and fish-curing industries that could be regarded as of a — 
practical and commercial value. Much has been published, but either of 
a purely scientific character or of a most discursive nature. — soem 

PRODUCTION.—Bengal.—In the trade returns of Bengal, for example, 
repeated mention is made of exports in dried fish and prawns. It is also 
known that a fair business is done in smoked, pickled or otherwise pre- 
served mango-fish, hilsa (sable), and begt: (cock-up), the last mentioned 
being often prepared in the form known as “ tamarind-fish,” but nothing _ i 
for certain is known of the sources of supply or the centres of manufacture 
in Bengal or even in Calcutta. It is recorded that Calcutta obtains fish 
from Goalundo, from East Bengal, from Diamond Harbour, from Mutta 
and other localities in South Bengal. Moreover, though repeated efforts 
have been made (and indeed are being made) to organise a systematic supply 
of sea-fish, the Calcutta market is almost exclusively met by fresh-water 
fish. The supply of excellent begt:, procured both direct from the rivers 
or from special rearing-tanks, is very great and the quality excellent. 
During their respective seasons both mango-fish and hilsa are plentiful, the 
latter caught very largely in the Ganges and conveyed by special fish trains 
to Calcutta. Tank-reared fish may be spoken of as an important feature of 
the Bengalsupply. The sale of live fry for the purpose of annually stocking 
tanks is accordingly a fairly important special industry. The fry a 
caught on the surface of the shallow water near sandbanks in the rivers, and 
are carried inland in earthen pots to be sold to the owners of rearing-tanks. 

Upper India may be spoken of as entirely dependent on its rivers 
for its supply of fish. At one time a great effort was made to convey 
sea-fish from Karachi as far inland as Simla, but the venture was 
evidently not profitable as it was discontinued. The military stations 
of the Panjab, however, do in some cases get fresh sea-fish from 
Karachi. Near the larger rivers the towns such as Lahore, Delhi, Agra, 
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Allahabad, etc., obtain a fair supply at certain seasons, but fish is by no 
means the important article of diet in oe India that it is in the western, 

and eastern provinces. In m excellent river-fish may be 
had, one of the most highly prized being the bassa, which when smoked 
is an excellent addition to the breakfast table, and by some the King-fish 
—Semiplotus macclellandi (Day, l.c. i., 281)—or sundari is even more 

Bombay and Sind.—The trade returns. of Bombay frequently make 
} on of bummelo (‘‘ Bombay duck”), “ tamarind-fish” of various 
, ities, such as seir (white-pomfret)—the best quality. Bombay has 

excellent supply of sea-fish, and accordingly fresh-water fish are nearly 
; rare in the western capital as sea-fish are in the eastern. Calcutta 

 yisitors to Bombay accordingly much appreciate the pomfret and sole 
_ they receive there, just as the Bombay visitors extol the Calcutta begt: 

. mango-fish. Bombay oysters have, asa rule, an evil reputation among 
_ Europeans, but all the same there exist extensive beds for their production 
_* by no means unimportant traffic in that shell-fish. The exports to 

Jhina of Shark-fins and Fish-maws (see p. 549) are by far the most 
important single item in the Bombay foreign trade in fish. Karachi holds, 

ywever, an even more important position in the fish trade of Western 
ia than Bombay. The oysters of Karachi are regarded as the best in all 

India. The pomfret, sole and other fish procured in Karachi are excellent, 
and of a flavour only to be compared with those in the extreme south, 
such as at Cochin and Calicut. A large trade is at the same time 

in shark-fins and fish-maws from Karachi, as also in Isinglass and 
 Fish-oil (p. 545). The Persian Gulf traffic in salted and sun-dried fish is 
very ancient. Marco Polo (Travels, 1290 (ed Yule), i., 102, also n. 109) 
alludes to the people of Hormuz living on dates and salt fish, Date and 

 dry-fish diet is alluded to also by Ibn Batuta. 
Madras.—This is perhaps the most important province in the fish 

trade of India. From ancient historic times the sun-dried, salted and 
pickled fish of the southern Malabar Coast have not only permeated over 

a large part of India but been carried to foreign countries. Difficulties in 
the Indian fiscal regulations with salt have for some years been loudly pro- 

claimed as having restricted if not curtailed that industry, and the subject 
has received (and is receiving) the most careful consideration not only of 

the local but of the Imperial Government. The tamarind-fish of Cochin 
is chiefly made from the seir, and the fish-oil—so much extolled over India 
—is made mainly from the sardine (see Oils, pp. 544-5). Under Béche- 
de-Mer (pp. 122-3) reference has been made to the Madras traffic in sea- 
slugs. Oysters are specially cultivated at several centres, and the supply 

is both large and excellent. South India has thus a liberal stock of most 
admirable sea-fish (pomfret, sole, sardine, etc.) of all kinds, and in the 
Vicinity of its large rivers a supplementary supply of fresh-water fish. 
Important fisheries exist, as well as valuable industries in Pearls, Conch, 
Chank and Mother-of-Pearl (see p. 557). 
-_ Burma.—Speaking of Further India, the trade returns show a con- 
siderable traffic in locally produced sea-slugs, as also in foreign slugs 
imported and to a certain extent again re-exported. There are also 
valuable local fisheries and fish-curing centres in Burma. The salting and 
‘preserving of fish have in fact assumed special forms more or less character- 
istic. The Gazetteer of Upper Burma and the Shan States (ii., pt. 1., 433) 
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Bombay Duck FISHERIES OF INDIA 

gives, for example, a useful sketch of the fisheries and trade in fish on the i 
Irrawaddy. ) on 

CHIEF INDIAN FISH AND FISHERIES.—The following are someof 

the more important aspects of the fish supply of India, of fish products, and — 
of the special preparation of fish, met with in Indian commerce:— = = | 

1. «BOMBAY DUCK” OR BUMMELO FISH.—This is the fish—Harpodon 

nehereus (Day, l.c. i., 412), known in the vernacular as nehare, bumalo, ct M 
sawahri, coco motiah, luli, etc. It is common in the seas and estuaries of mae 7 
more especially Bombay. It is highly esteemed as food when eaten immediately 
after being caught. Since it rapidly goes bad, it is at once salted and subse- __ 
quently sun-dried, and in that condition alone is known to most people. Itisthe 
relish served with curries that bears the name “‘ Bombay Duck ”’—a quaint and 
obscure name that has an analogy in ‘ Digby chicks.” Boswell (Tour to the 
Hebrides, 1773) compares the Bombay ducks to the sun-dried whitings of 
Aberdeenshire, known as ‘‘ Speldings.”’ (2 

River-fish. 2. FRESH-WATER FISH.—It would occupy much space to mention all the — 
fish of this class that might be regarded as worthy of interest. A special feature — 
of Indian rural life, and one that is capable of considerable improvement, is the — 
rearing of fish in tanks, an industry already briefly alluded to. Tanks | 
necessities of life in large tracts of country in order to supply water, and that they 
are utilised as sources of edible fish is not only natural and economical but essential 
to the purity of the water. A large number of the Indian fresh-water fish naturall 
frequent backwaters of| the rivers; in other words are not averse to live i 
tanks. This has led to the traffic already mentioned of catching and sellii 
live fry with which to stock tanks that are even remote from the rivers. T ry 
following are some of the better known river-fish, many of which can be reared 
in tanks ;—Anabas scandens (Day, /.c. ii., 367), the Climbing Fish or coi, sennal, 
nga-pri, harian, etc. ; these are often carried alive by the boatmen of the Ganges, __ 
being killed and cooked as required. They may be kept alive for a long time in 
damp earthen pots and thus conveyed toa distance. Barbus, the Carp: various — 
species, especially B. sarana (Day, l.c. i., 300), the sarana or durhie, and B.tor 

Mahasir. (i.c. i., 307), the mahasir; most highly prized of sport-giving fish and found 
in hill streams. Barilius bola (l.c. i., 352), the trout of Indian streams. — 
Catia buchanani (I.c. i., 287), largely employed for stocking tanks in Bengal, 

Hilsa, United Provinces and Panjéb. Clupea itisha (1.c. i., 376), the sable or hilsa, a — 
sea-fish that passes up most of the rivers of India and Burma, and is one of the _ 
most important of the fresh-water fishes. Mutropiichthys vacha (l.c, i., 128 
the bassa of Assam, is found in most of the larger rivers of India. Labeo (J.c.i., 
256), the Kalban fish: several species are common in the rivers and much used — 
for stocking tanks, such as UL. ealbasu (l.c. i., 259), Panjab, Sind, Kach, Deccan, 
etc., L. gonius (I.c. i., 261), the cursa, much used in the United Provinces, Bengal, — 

Ruhu or Rut. Orissa, Ganjam and Kistna. 4. vehita (l.c. i., 262), the ruhu or rut, an excellent 
fish, and accordingly carefully propagated in the tanks of Bengal. Ophiocephatu: 
(l.c. ii., 360): several species of the so-called Walking Fish or Murral, such ¢ 
0. barca (1.c, ii., 361); may be carried in damp vessels for great distances, sold 
alive, and cooked as required. 0. marulius (l.c. ii., 360) and 0. striatus ((.c. ii., 
363) are excellent for stocking tanks. Psewdeutropius taakree (l.c.i., 138), Poona 
and Deccan. Rita buchanani (lc. i., 165), found in the Jumna, Ganges and 
Irrawaddy, is valuable for its capability of retaining life long subsequent to the 
removal from water. a 

Shark- 3. FISH-MAWS AND SHARK-FINS: ISINGLASS.—The trade in. these articles is 

fins. a fairly ancient one. Milburn (Or. Comm., 1813, i., 109, 283) makes reference to 
them. ‘“‘ Fish-maws,”’ he says, “are an article of trade from various parts of 
China, where they are much esteemed.” So again, ‘ Shark-fins are an article 
of trade from the Arabian and Persian Gulfs and from thence to China; they 
are esteemed very strengthening by the Chinese.”’ ‘‘ They are likewise prepared 
on the Malabar and Coromandel Coasts and many of the islands in the Indian 
Ocean.” The commercial products given as the title of this paragraph are not, 
however, the only products afforded by the group of fish placed in this position. 
The flesh (especially of the young) is often valued as an article of food; the fins 
are employed in making jellies and soups, mainly by the Chinese; the livers afford 

Oil. an oil, which when carefully prepared (more especially of certain species) is spoken 
of as a useful substitute for cod-liver oil ; and the skin of most species is made into 
the substance known as SHAGREEN. The group of fish here indicated might be 
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SHARK-FINS 

‘defined as the Sharks, Ray-fish, Skates and Saw-fish. On the other hand, fish- 
‘maw, which in a purified form is known under the name of isinglass (or, to be 

nore accurate, fi ere mr. is a substance usually obtained from a widely 
“diverg nt assemb of . It is simply the “ sound” or “ air-bladder” and 
‘might be prepared from almost any fish, though certain species are more highly 
va than others. It may accordingly be desirable to refer these to two 

* - tog 

Shark-tins.—Day (l.c. i., 3) wrote, “‘ These fish are employed as food, and 
portio of them, especially the fins, are largely exported from the Indian to the 
Uhinese markets. In China Dr. Cantor obse that the fins were not exclusively 
“ scted from the sharks—selachoidei—but equally from the rays—Batoides. 
Among those examined at Penang were found to be fins taken from the fishes 
be ongin x to the following genera :—Carcharias, Zygena, Stegostoma, Pristin, 

= 

i glue from the smaller. All except the caudal fins are cut from the 
at the root, so as to leave as little flesh as possible. The root is dipped into 

i lime (chwnam) and then the fins are dried in the sun, and acco to 

olour, and are © ted to yield more gelatine than the other fins. The pectoral, 
ventral and anal fins pass under the denomination of “black fins”; the colour, 
however, varies from buff to grey or brown, and most of them are of two different 

olours, the upper surface being dark and the lower light. The black fins of 
course are the most numerous, and supposed to yield a comparatively small 
quantity of gelatine.” In another passage Day (l.c. i., 5) remarks :—‘ The 
ms of the sharks are removed and dried in the sun. Strips of the flesh are also 

of large sharks, as Gateocerdo, which have the edges of their broad teeth sharp or 
coarsely serrated, cannot be captured by nets, as they at once cut their way out. 

likewise be taken by baited hooks attached to cords composed of many strands, 
through which the teeth penetrate but do not cut.” A curious circumstance 

_ regarding the special nets used on the coast of Karachi may be here mentioned, 
- namely that they are made very largely of the fibre derived from Caloetropis 

_ procera (see p. 206), a fibre hardly utilised in any other part of India, but the 
‘place of which is taken in Eastern India by rhea fibre (see p. 157), both fibres 

iz selected on account of their great strength and durability under water. 
> following are the chief Indian fish that afford “‘ Shark-fins ” :—4étobatis 
narinari (Day, l.c. i., 59), the Devil Fish ; Bagarius yarrettii (I.c. i., 194), the 

: rallabonad shark, the bench or giinch; Carcharias acutidens (l.c. i., 11), ashark 
‘of the coast of Sind and the Indian Ocean ; ©. gangeticus (l.c. i., 13), one of the 
most ferocious of Indian sharks; C. timbatus (l.c. i., 17); €. melanepterus 
(Le. i., 14), caval sorrah or raman sorrah; and ©. menisorrah (l.c. i., 16); 
'Pristis euspidatus (I.c. i., 37), the Saw-fish ; Ptereptatea mierura (l.c. i., 56); 

_ Rhynchobatus ancylostomus (I.c. i., 41), the Mud-skate ; Rm. djeddensis (l.c. 1., 
_ 40), the wlavi or ranja; Trygon sephen (l.c. i., 50), the Ray ; 7. uarnak (/.c. i., 53), 

- the sankush, hankus; and Zygena matieus (I.c. i., 22), the Hammer-headed Shark. 
(0) Fish-maws and Isinglass (see Isinglass, p. 695).—Vulgarly the term Isinglass 
is sometimes given to Mica. The English word is a corruption of the Dutch 
_huisenblas (=sturgeon-bladder). It may be obtained from many substances, and 

_ according to the Greeks it was icethyocolla or fish-glue. As already explained, the 
finer ities are the “sounds” or “ air-bladders”’ of fish. The true isinglass 
of European commerce is the sound of the sturgeon (Acipenser), Brazilian 

_ isinglass is derived from one or two species of Silurus, and the Indian isinglass 
_ from one or other of the following fishes :—Arius aeutirostris, burmanicus, 
ecelatus, falearius, gagora, sona, and sagor (Day, lc. i., 173-88). These are 
largely prepared and salted on the Western Coast (Karachi), but at the mouths 

_ of the Ganges there is also a fair and improving trade:—Osteogeniosus militaris 
(Le. i., 190); Ototithus macutatus (I.c. ii., 127), the birralli of Orissa ; 0. ruber 

(Le. ii, 128), the jarang-gigi (or péchepierre) of Pondicherry ; Pristipoma 
guoraca (lc. i., 512), the gouraka; Serranus diacanthus (l.c. i., 449), the 

{ Silundia gangetica (l.c. i, 145); and the Umbrina russeilii (lc. ii., 
110). [Cf. Royle, Prod. Isinglass ; Day, l.c. (Fishes) i., 3, 5, 7-63; Hunter, 
_ Imp. Gaz., iii., 434.) 
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Tsin glass 

tus, Trygon and Myliobatis. Gelatine is obtained from the larger Gelatine Glue, 

‘value they are divided into two kinds: “ white’? and “black.” The white White and 
is exclusively of the dorsal fins, which are on both sides of a uniform light se fins. 

salted as food and the livers boiled down for the oil they contain.”” ‘‘Some forms Salted Flesh. 

But nets are suitable for such species as possess conical teeth ; these last may Nets. 

Isinglass. 

4, FISH MANURE.—When procured in excess of demand for human food, large Manure. 
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quantities of fish are utilised as manure near the coast towns of India, very 
as in some parts of Europe. Thurston (Bull. Mad. Mus., 1900, No. 2., 1 
gives much information on the extent to which the sardine is employed 
manure, the supply ranging from 2 to 515 tons a year. Fish manure is not 
known to the coffee planters, and Mollison says that for sugar-cane culture ‘d 
manure is much valued. The Malayas consider the fish Heheneis nauecrates (lc, 
ii., 214) as specially suitable as a manure for fruit trees. [Of. Simmonds, Waste 
Prod., etc, 155-77; Lehmann, Rept. Agri. Cult. Chem. Mysore, 1901-2, 14; 
Mollison, Textbook Ind. Agri.,i., 107-8.] _. ——— 

5. MEDICINE.—The bile of certain species of fish is believed to be a valuable 
medicine, especially that of the ruhu or rut (Labeo rohita). (Cf. Taleef Shereef, — 
(Playfair, transl.), 1833, 150.] The brine of pickled fish is alluded to by Paulus 
Aigineta (Adams, transl., iii., 81). Fish diet is by the Hindus considered safer 
for invalids than the flesh of other animals. The oil prepared from many species — 
is used as an efficient substitute for cod-liver oil. ta 

6. NGAPEE (Ngapi).—In an official report issued in 1902 (though not offered — 
for sale) by the Government of Burma on the Inland and Sea Fisheries, refer- 
ence is made to the account of this preparation as given in the Dictionary. The 
passage in question was reprinted direct from the description of Tenasserim, 
written by H. Fenwick in 1849—presumably an authority on Burmese es ’ 

3 

the date in question. The recent official publication enumerates and describes 
some eighteen different forms of ngapi, the particulars given occupying five pages 
of closely printed foolscap. It concludes by asking the question, “Why does 
ngapt smell, it will be asked ? Because, however carefully the stuff is made, there 
must be always a considerable proportion of uncured flesh, flesh that the yo 
cannot reach. This flesh decays and rots, but the rest is properly cured fish.” 
To many persons preserved fish in any form is objectionable. The 
of eating a proportion of rotten uncured flesh, however small, may be sugges 
of poison and doubtless dictated the appellative ‘‘ semi-putrid fish’ 
by Fenwick. The following passage from Nisbet (l.c..i., 361) fairly represents 
all that is known regarding the preparation of ngapi. ‘‘ Immediately after being 
caught and brought to land the fish are either scaled by hand or have the scales” 
roughly brushed off with a frayed bamboo, and are then thrown into a wooden 
trough, the larger being gutted and deprived of head and fins. After being — 
rubbed with salt they are packed in baskets and pressed down by means of a 
board weighted with large stones. Next morning they are unpacked and again — 
rubbed with salt, then spread out on thin bamboo mats to dry in the sun antlda ao 
afternoon of the following day, when they are packed alternately with layers of 
coarse salt in large earthenware jars placed in the shade. To retard the process — 
of liquefaction of the salt, the powdered bark of the ondon tree (Li cf 
sebifora) is mixed with it; but, during the three to five weeks this Be 
method of pickling is allowed to continue, the oily brine oozing to the top and — 
evaporating, sometimes becomes so full of maggots before drying up that fresh — 
supplies of salt have to be added. The scaleless siluroid mud-fishes are those 
most easily treated in this way.”’ i 

“‘ Greater care is taken in the preparation of ngathalauk (Clupea noiveae 
the hilsa of Indian rivers, which are simply gutted but not otherwise cleaned, 
and then salted and sun-dried before being spread between thin bamboo mats and 
pressed for about three days. These dried fish (ngachauk), the daintiest of — 
Burmese condiments, are both in preparation and in transport handled separ: 
whereas the stinkingly offensive ngapi is sold in bulk, in baskets and sacks. Both — 
varieties are cooked by roasting or frying when used to flavour the meal of boiled — 

** Along the Tavoy and Mergui coast a finer quality of fish-paste is made with — 
shrimps and prawns, which are worked up with salt when half-dried in the sun. — 
As this is eaten uncooked, it is termed seinsa or ‘ raw food.’ The more caref a 
prepared paste, made with selected small prawns, is frequently used witheurryand 
rice as a chutney by Europeans all along the Malay coast, where itis known as — 
balachong ; and of recent years it has competed with caviare as a bonne bouche 
in the boulevard restaurants of Paris.” [C/. Mandelslo, Travels, 1639, in Olearius, — 
Hist. Muscovy, etc., 121; Symes, Hmb. to Ava., 1795, ii., 371; Crawfurd, Journ. 
to Ava, 1834, ii., 176; Gaz. Upper Burma and Shan States, ii., pt. i. 433.] 

7. FISH-OIL may be referred to two sections :— 
(a) Shark, Ray and Skate Oils,—These are sometimes treated separately or 

mixed (as procured). Inthe former case an oil is often prepared from some of the 
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might be used as a substitute for cod-liver oil. Thus, for example, 
Bolen is yale * At Calicut, medicinal fish-liver oil of an excellent quality was 

nufactured, a small factory for this purpose having been constructed 
ath ‘station in 1854, and the livers of sharks and saw-fishes were 

fishermen. The abundance or paucity of these fishes evidently de- 
ood fos very great extent upon whether sardines were or were not present, for 
th Sales orn of Clupeide are very capricious, sometimes forsaking the coast 
lor sev successive years, and then as suddenly reappearing in countless 

lion No livers under 40 lb. weight. were accepted at the factory, as the 
+ ones gave proportionally a greater amount of oil than the smaller ones ; 

} rast livers of a great size were purchased. One weighed 290 lIb., and 
‘an oth from a female saw-fish, 14 feet long, 185 lb.” The fish included in 
this paragraph have been enumerated under Pish-maws and Shark-fins above. 

Other Fish-oils.—The livers, or the whole fish, of certain species that do 
ong to igh above group are known to afford excellent These are 

y used for ill uminating purposes, but some are of superior quality and 
even employed as articles of food. Such oils appear to be made of salt- 

r fish, all along the coast of India, and from fresh-water species, along the 
els of the chief rivers. The following are the fish most highly spoken of 
ording oil :—Barbus chola (l.c. i., 317), the Bitter Carp | of the rivers of 
; Clupea fimbriata (/.c. i., 373), the Sardine ; €. itisha (1c, i., 376), the Sable 

ils a; ‘f longiceps (l.c, i., 373), the Malabar Oil Sardine ; Cybium commersonii 
i, 21 1), the Seer or konam ; Labveo rohita (l.c. i., 262), the ruhu of Indian 

"3; Silundia gangetica (i.c. i., 145), found in the estuaries of India and Burma, 
il of which is much valued as a medicine. 

de in Oil.—Thurston gives the fullest and most recent account of the Fish- 
oil trade of India. The following passage may, therefore, be abstracted from 
h most interesting and useful report :—“ Hundreds of tons of fish-oil are said 
to have been annually exported from Cochin in former years, and I find that 
the average export thereof in the five years 1856 to 1861 was 19,630 ewt. 

@ oil trade is, however, reported to be decreasing year by year. In some 
easons sardines arrive off the coast in enormous numbers, or, for several 

me Aoneaantixely, they may be present only in quantities sufficient for pur- 
of food. The result of this irregularity is that one very important element 

in commercial undertakings—regular supply—is wanting. In some 
large shoals of sardines appear, and suddenly disappear. Contracts for 
pply of oil are made on the arrival of the fishes, and, in the event of 
isappearance, the contractor loses heavily. The Natives of Cochin say 
er oe nec e aetinanelnnt serine 
e season. And the fishermen’s belief is that they are at the present day 

frightened away by the numerous steamers which call at Cochin, and retire 
x ag of a less disturbed spot. In addition to steam-boat traffic, noises in 
D ringing church bells, artillery practice, the erection of lighthouses, gutting 
pi at sea, using fish as manure, burning kelp, and the wickedness of the people, 
have been ate with being responsible for a falling off of the fish supply. 
But, as Mr. Fryer naively remarks, of these alleged causes, only the last, it is to 
Mieed. has been, apes pent to be, Dacha me eaton im the ap oe 

reparation of the evil- h-oil is out in iron 
wee which the fish are boiled with a little water. The oil, as it exudes, 

to the surface, is strained through cloth, and stored in barrels. The residue 
she cauldrons is preserved, and utilized as manure for cocoanut gardens, paddy 

etc. A rougher and cheaper process of oil-extraction, by which the 
drons and firewood was saved, has practically been put a stop to as 

being an offensive trade. This process Slecenedl simply in putting the fishes into 
canoe, pad exposing them to the influence of the sun until decomposition set 

fatto The oil then rose to the surface, and was removed with a scoop. By this 
crude process a comparatively small quantity of the oil was extracted. A portion 
of the manufactured oil is on a locally by boat-owners for smearing their 
20 so as to preserve the wood and coir ropes (made from the fibre of the cocoa- 

) with which the timbers are stitched together. But the bulk is exported 
Tecmoue and some Indian ports. ‘The Natives believe that the oil returns from 

Bos pe, masquerading in the guise of cod-liver oil.’’ (Cf. Zastern India, i., 229 ; 
juchang n-Hamilton, MS, pub. by Day in Hunter, Stat. Acc. Beng., xx., 85; Japanese 

2 Oil, in Journ. Soc. Chem. Indust., 1887, vi., 372; Thurston, Bull. Mad. 
“Baas 000 No. 2.] 
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8. POISONS OR INTOXICANTS USED TO KILL FISH.—The following are 
plants often used in India to killfish:—Albvizzia stipulata, and procera; A 
Cocculus, W. & A. (the seeds boiled in rice and made into a paste); Balanit 
Roxburghii, Planch; Barringtonia racemosa, B/. (seeds mixed with bait) ; 3 
butyracea, Roxb. (bark used in Sikkim); Berberis aristata, DC. (bark); Cr 
laria paniculata, Willd. (according to Hooper, plant used) ; Derris elliptiea, Benth. — 
(bark and flowers); Diospyros montana, Roxb. (fruits); Buphorbia Tirucalli, — 
Linn. ; Fluggea Leucopyrus, Willd., and F. microcarpa, Bl. (the barks) ; ne 
cardia odorata, br. (the fruit); Mydnocarpus venenata, Gaertn. (fruit I 
Lasiosiphon eriocephatus, Dene. (bark); Millettia Piscidia, Wight (powder o 
bark and flowers); Mundulea suberosa, Benth. (seeds and inner layer of bar 
Randia dumetorum, Lamk, (bruised fruits); Sapium indicum, Willd. (the s 
used); Spilanthes Aemella, Linn. (fruits);  Strychnos Nwsx-vomica, Linn.; 
Watsura Piscidia, Roxb (bark thrown into tanks). : AS 

It has been pointed out that many of these contain saponin. All are more 
or less acrid and bitter. It is generally held that the fish taken by this process 
are quite wholesome. The practice is most reprehensible, since young and old 
are killed and more therefore destroyed than can be used. [Hooper, 
Bull., Nov. 1890.] a 

9. ROE.—The roes of certain fish are highly prized. They are often specis 
prepared and sold by themselves, just as in Europe the cod-roe is a recognised 
marketable article. The fish most generally resorted to for this purpose ar 
the Gard fish of Malabar (Hemirhamphus bujfonis) (l.c. i., 427), @ fish found 
a in the seas and tidal rivers of Bombay, Bengal and the hear A 
slands. So again the Corsula Mullet ("fugit corsuta) (L.c. ii., 349) or the wn | 

corsula, in-ge-li, nga-sheng, etc., which Ainslie says affords a kind of caviar 
(caviare), as also the Common Mullet (mugit ww) (1c. ii., 348), the kola-kende 
or muhlah, yields roes that are much appreciated and are sold sun-dried. 

10. SALTED AND DRIED FISH.—In official statistics this subject is dealt with 
under the following headings :—‘‘ Dry Unsalted Fish,” “‘ Dry Salted Fish,” and — 
*“Wet' Salted Fish.’’ Ono of the most startling circumstances of the trade in — 
fish is the fact that India is apparently not able to meet her own demar ds. 
Perhaps no other part of the globe (of a like magnitude) possesses so varied and 
extensive a series of marine and fresh-water edible fish, nor so many ee . 
lend themselves readily to artificial production in tanks and ponds. In spite of © 
every advantage, however, the foreign imports far exceed the exports, thus showing 
that from one circumstance and another, India is not self-supporting in © 
matter of fish, Whether this proceeds from unskilled methods and imperfe 
appliances, or from the want of proper regulations and protective measures, in 
the form of a Fisheries Act, or from the restrictions that prevail in the supply © 
of cheap salt for fish-curing, or from the climatic and social conditions of the coun- 
try and people that are naturally opposed to the development of a fish-curi 
industry, are points of a highly controversial nature. The late Dr. Francis D 
was of opinion that the Bengal supply had steadily declined, since the first decade 
of the nineteenth century, when Buchanan-Hamilton conducted his s 
of that province and wrote his Fishes of the Ganges, owing, Day thought, to” 
the selfish and destructive systems that were allowed to prevail. Be that as it 
may, it is certain that the past twenty or thirty years has witnessed the steady 

owth of an import trade in fish which has assumed no mean proportions. = 
The following, arranged in alphabetical sequence of their scientific names, are — 

the more important fish sold in salted condition :—4¢tobatis narinari (I.c, i., , 
the Devil Fish; Arius ewlatus (l.c. i., 174), 4. sagor and A. sona (l.c. 178-9); — 
Chatoessus chacunda (l.c. 386), the Indian Herring; Chrysophrys berda (Le ‘ 
ii. 44), the Grey Perch; Ctarius magur (l.c. i., 115); Cybium giittatem 
(l.c. ii., 210), Seer or seir; Cynogtossus sp. (l.c. ii., 452), the Soles known in 
South India as mdnthal; Hquuta dawra (l.c. ii., 188), the dacer karah, Coro- 
mandel; Gerres filamentosus (lc. i., 537), the Udan; Marpodon nehereus 
(Le: i., 412), the Bummelo, already discussed; Lutjanus argenti datus — 
(J.c. i., 472), the Red Rock-cod; Z. jahngaran ((.c. i., 474), the purruwa; mugit 
corsuta (lc. ii., 349), the Mullet; Pristis cuspidatus (l.c. i. 37), the Saw-fish; 
Rhynehobatus djeddensis (l.c. i., 40), the wlavi; Saccobranchus fossilis 
(l.c. i., 125), the Scorpion Fish; Setena bleekeri (l.c. ii., 112), the soh-li; Secombe 
microlepidotus (lc. ii., 203), the Mackerel or tla ; Stromatetus cinereus (I.c. ii., 
198), the Silver Pomfret; s. niger (l.c. ii., 199), the Black Pomfret ; 8. sinensi 
(l.c. ii, 197), the White Pomfret; Trachynotus ovatus (l.c. ii, 179), the 
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| bitili or mitkali-parah; Trichiurus haumeta (lc. ii., 134), the Puttiah ; 
Trichogaster fasciatus (l.c. ii., 372), the kolisha, nga-~phyin-thaleb-——one of the 
fish made into ngapi; Trygon warnak (lc. i., 53), the Ray-fish, sankush. 
' Thurston (l.c. 1900, No. 2, 116 et seg.) should be consulted for particulars 
of the Indian methods of fish-curing. The bulk of the traffic, he says, takes 

between September and March. 
«LL, FISH SCALES.—The scales of the mahasir (Barbtus tor) are said to be 
on in the manufacture of CP lasers They are cut into circular pieces 

bs 1} inch in diameter, painted varnished. The centre of the trade in 
this us commodity appears to be Shahabad. In the Deccan the 

of a carp are used in place of glass for windows. The scales of the Bleak 
and the Dace are in meee employed in the production of a substance known 
as Essence d’Orient which is utilised in the manufacture of artificial pearls. 

nd. Art at Delhi, 1903, 202-5.] 
12. SBA FISH.—So many of the fish that should fall into this position will 
enumerated under other headings that it is hardly necessary in this place to 
more than mention a few of the more important species :—Atherina forskatii 

¢. ii., 338), also Engrautis indicus (l.c. i., 394), both called Whitebait by 
peans in India; Chanos satmoneus (l.c. i., 403), the Milk Fish or White 

Mullet; Chatoessus chacunda (l.c. i, 386), the Indian Herring; Cimpea 
¥ ita, lite and longiceps (lc. i., 373-4), Sardines; Cybiem guttatum 

c. ii, 210) and €. commersonii (l.c. ii., 211), seir; Cynoglossus lingua 
c. ii, 454), the Sole of Europeans in India, or kot-aralu, a fish highly 

in the coast towns of India; Dusswmieria acuta (l.c. i., 399), the 
_ Malabar Sardine; Harpodon nehereus (lc, i., 412), Bombay Duck; Lates 
eatearifer (lc. i., 440), the Cock-up or nair, the begti; Mugil corsula 
fee ii., 349) and other species, the Mullet; Potynemus indicus (l.c. ii., 105), 

Rowball of Vizagapatam, the selé, is one of the chief sources of the “‘ Fish- 
maws”; Scomber microlepidotus (l.c. ii., 203), the Mackerel ; Sitlago sihama 
(Lc. ii., 224), the Whiting of Europeans in Madras; Stromateus cinerers (l.c. ii., 
198), the Silver and Grey Pomfret; s. niger (J.c. 199), the Black Pomfret ; 
i sinensis (l.c. 197), the White Pomfret; and Upeneoides vittatus, the Mullet 
(Le. ii., 25). 

13. SHAGREEN OR FISH-SKINS.—The rough skins of many species of fish are 
used as a kind of sand-paper, and that of certain sharks, rays and skates is made 
into the substance known as shagreen. This is a thick skin covered with hard 
enamelled papillose scales. After being cured and stained it is employed to 
cover boxes, scabbards, sword-handles and other such purposes. In some 

. the shagreen from the ray-fish and certain ies of dog-fish is 
as superior to that of theshark. In Hunter (Imp. ., X., 252) mention is made 
of shagreen manufactures at Nawanagar ; also in Milburn (Or, Comm., ii., 511), 
Horse-skins. ‘The following afford shagreen :—Pristis cuspidatus (l.c. i., 37), 
the Sawfish ; Rhynchobatus ancylostomus (I.c. i., 41), the Mud-skate ; Trygon 
sephen (l.c. i., 50), the Ray; Zygena matieus (l.c. i., 22), the Hammer-headed 
Shark. Hoey (Monog. Trade and Manu}. N. Ind., 1880, 94) describes the process 
of making horse or asses’ hides into an imitation shagreen known as kimukht 
and kirkin. 

14. SMOKED FISH.—While the art of curing fish by smoking them seems to 
have been known to the Natives of India from fairly ancient times, it cannot 
be said that it has assumed a position of such importance as in Europe. The 
hilsa or Sable, Clupea ilisha (l.c. i., 376), is the fish t noted as being in India 
cured by being smoked. ‘The Mango-fish, Poltyne us indicus (Lc. ii., 105), is 
a fish that must be eaten immediately after being caught. Accordingly, to 
allow of its being carried to a distance it is sometimes smoked. The bassa of the 
rivers of Assam, Bengal, Orissa, etc., is also a fish often smoked, but these and 
other instances are more a consequence of special demand by the Europeans 
than a regular Native industry. The smoke from burning refuse sugar-cane is 
that most generally used. : 
_ 15. SOAP.—Several methods of utilising fish and fish-offal in the production 
of soap have been discussed by several writers, but no actual industry exists in 
India for this purpose. [C/, Simmonds, Waste Prod., 148.] 

_ 16, TAMARIND-FISH.—Fish pickled in a preparation of tamarinds is known in 
‘Indian trade by this name (see p. 1067). The species most frequently treated in this 
‘way are Cybium guttatum (l.c, ii., 210), the seer or seir fish, and Lates calearifer 
(l.c. i., 440), the Cock-up or Nair fish, the begti of Bengal. Thurston says: ‘ In 
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the ordinary method of preparation, the fish is boiled, and, after removal of the 
bones, cut in thick slices, highly spiced and left to soak, packed i in a jar. But 
the following account of a new and improved process has been sent to me by 
Mr. Sherman. ‘Fishof all sizes can be cured, but, for Colombo market, mackerel _— 
are preferred. The fish are not slit open, but neatly gutted by extracting the 
entrails through the gill-opening. They are then carefully washed and packed, 
with alternate layers of salt, in big:casks, which are procured locally and soldin _ 
Colombo with the fish. ‘To each maund of the fish about.7 Ibs. of tamarind fruit _ 
(gooakapully) are used.” “'The casks are stored on end and filled to the full. 
The fish is allowed to soak and pickle for four days, and the brine is then drawn fa 
off until it is about a foot from the bottom, and thus leaving enough brine to keep 
the whole cask moist when closed. Under this new system 1,658 mds..5 seers” 
of mackerel, with 375-7 mds: of salt:are used, or ‘18: 6 lbs. per maund against12- " lbas'5 
used in the usual west coast method of curing.” cl 

TRADE IN FISH.—It has often been urged that India is most neglectfu 
of her food resources in this direction. With a little care the rivers an 
tanks might become very much more important sources of supply, and — 
indiscriminate and wasteful methods. of. fishing, both in fresh and. sea i 
water, account largely for the backwardness of the trade. It» re 
accordingly been urged that both a Fisheries Department and Fisheri 
Act are much needed. Repeated efforts haye been. made and voluminous 

special Act to protect its fisheries (see p. 546). “The multifarious: voltae . 
interests of a vast population of semi-educated people are the exct 
for existing defects. It has been said that when the people have come — 
to appreciate the value of. measures to secure and. protect their interme .2 
then will be the time for special legislation ; and further, that without a — 
proper Act a Fisheries Department would have little justification for its — 
existence. On the other hand, the claims of the fish-curing duel 
have already been recognised by the organisation of Government ° i 
curing yards where cheap salt may be supplied, under regulations that ‘a 
ensure its being restricted to the purpose intended, and these have been 
placed under the control of the Salt Department. But in the annual — 
publication Financial and. Commercial Statistics of British. India, no 
factory or establishment that employs less than 25 persons permanently» >. 
is recognised, hence the bulk of the fish-curing yards are excluded. Fish- — 
curing in India, though important in the aggregate, is a domestic rather — 
than a public concern. Nevertheless, in the publication mentioned, there 
were recorded 10 companies in 1901, 15 in 1903, and 13 in 1904, employing 
on the average about 1,300 persons annually. These were entirely i in the — 
Madras Presidency. In 1882 the prohibition against the use of natural — 
saline earth in the preservation of fish was issued. This of necessity led 
to some provision to replace that material and method of fish-curing. 
This was met by the Salt Department concerning themselves with the sy 
provision of the fish-curing yards to which reference has been made. 
The salt issued to the fish-curers was at first given at cost price, bub 
in consideration of the fact that the saline earths formerly employed 
were procured for the cost of collection, the salt was reduced to 6 anna 
8 pies per maund (say 63d. for 80 Ib.). It was found, however, that al 
forms of salt were not equally serviceable for fish-curing ; ; accordingly 
for some years complaints were general, and a decline in fish-curing ha 
occurred, this was pointed to as a direct result of the Government’s oe | 
at protecting its salt interests while at the same time raising the standard : of 
fish-curing in India. This subject will be found dealt with in some, setae 
by Thurston.’ [Bull. Mad. Mus., 1900, No. 2, 147-52.) 
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balx From the reports of the Madras Salt Department we learn that 136 
had been organised at convement centres along the west 

Eipiheent coasts of the Presidency. In 1902-3 the total amount of fish 
brought to them to be cured came to 50,374 tons, as against 68,992 tons in 
the ious year. The production came to 814,716 maunds of cured fish, 
: ch it is stated 631,277 maunds were consumed in the Presidency. 

gives the returns of the three most important fish as follows:— 
Sardine, 387,300 maunds in 1896, 253600 maunds in 1897, and only 
81,000 maunds i in 1898 ; Mackerel for these same years, 253,857, 90,035, 
and 401,946 maunds respectively ; and. Seir, 12,388, 24,321, and 8,088 
-maunds respectively. It would appear that from 60 to 65 per cent. of 
‘the South Indian fish-curing is done in the Salt Department Sub-Division 
‘of Calicut (including Malabar and South Canara), such as Calicut, Canna- 
nore, Mangalore and Malpe, etc. There are several other important 
centres as Chicacole; Tinnevelly, Cocanada, Chingleput, Nellore, Nega- 

, ete. Malpe is interesting ‘as the centre to which the fishermen of 
i and Goa come for the seir fishing season. [C/. Memo. prepared 

| by Finance and Commerce Dept. Ind. on the Salt Dept., Sept. 1894, 42-3.] 
_ The internal traffic in fish, as in most other Indian commodities, can 

_ alone be studied by the perusal of the official statistics of Foreign and 
ing Trade. Fish do not appear in the returns of Rail and River-borne 

Traffic, so that very little can be learned of the internal transactions. The 
following are the headings under which they are recorded :—(a) Fish- 
maws and Shark-fins; (6) Fish, Dry Unsalted; (ce) Fish, Dry Salted ; 
(d) Fish, Wet Salted ; and (e) Fish-oils. 

Trade in Fish-maws and Shark-fins (see p. 542).—India tmports 
on an average 54 lakhs of rupees’ worth. These come from Aden, 
Arabia, Mekran and Sonmiani, Persia and Zanzibar. The highest 
record during the six years ending 3lst March, 1907, was in the year 
1901-2, when the imports stood at 1,797,114 lb., valued at Rs. 6,58,200 ; 
of that amount Bombay took 1,755, ‘877 Ib., valued at Rs. 6,27, 554, and 
the balance went to Sind, Madras and Burma. ‘The imports during the 

1903-7 have been :—1903-4, 1,588,692 Ib., Rs. 5,87,444; 1904-5, 
1,330,326 lb., Rs. 5,05,193 ; 1905-6, 1, 388, 365 Ib., Rs. 5,25,394 ; and 1906-7, 
1,215,972 lb. valued at Rs. 4,84,465. Practically the entire imports are 
re-exported, and from 6 to 14 lakhs of rupees’ worth of Indian produce 
exported at the same time. This may approximately be said to represent 
on the average a total export traflic of 20 lakhs of rupeesin value. Thus, 
taking the year 1903-4, the foreign shark-fins and fish-maws re-exported 
came to 1,878,342 lb., valued at Rs. 14,36,580, and the exports drawn from 

_ Indian supplies came to 481,873 lb., valued at Rs. 5,14,006; and in 
1906~7 the re-exports came to 1,350,020 lb., Rs. 11,73,345, and the ex- 
ports 565,435 Ib., Rs. 5,13,;350. Bombay is of course the chief exporting 
province, and exported out of the totals mentioned, in 1903-4, 1,876,074 lb. 
foreign shark-fins and fish-maws and 49,520 lb. Indian; in 1905-6, 
1,336,804 Ib. foreign, but no Indian; but Bombay, however, is by no 
means the most important exporting centre for the Indian fish-maws and 

_ shark-fins. In the Indian ‘produce traffic, Burma usually heads the list, 
and in 1903-4 exported 281,296 lb., in 1905-6, 243,592 Ib. ; being followed 
by Madras with 107,582 Ib. and 153,614 lb.; Karachi with 14,923 lb. and 
113,804 lb.; and lastly’ Bengal with 28,552 lb. and 14,768 lb. in the two 
years mentioned. The most important receiving country is of course 

549 

f 
Number of 
Yards, 

Amount Oured, 

Bodh Kind. 

Official 
Statistics. 

Imports. 

Exports. 



FISH 

Trade 

Coastwise 
Traffic, 

Imports. 

Striking 
Features of 
Burmese 
Traffic, 

Exports. 

FISHERIES OF INDIA 

China (Hongkong) for the re-exported fish-maws and shark-fins, followed 
by the Straits for the Indian. It is perhaps a significant circumstance 
that the United Kingdom has for some years taken fairly large quantities — 
and even the United States have obtained supplies of these prods . 
direct from India. 

As giving a fuller conception of the Indian production, the following 
review of the traffic carried coastwise may be framed. In the year 1 
the total coastwise transactions came to 1,236,173 lb., valued at Rs.6,84,179, 
but showed a decrease in 1905-6 to 875, 927 Ib. Of the amount for 1903-4 
Bombay alone took 1,160,667 Ib., valued at: Rs. 6,29,229. Of these coast- — 
wise imports two- fifths came from Madras, one- fifth from Sind, the re- 
maining two-fifths equally from British ports and non-British ports within 
the Presidency of Bombay. The remainder, over and above the Bombay 
transactions on total coastwise trade, may be said to be imports taken 
in 1903-4 by Burma from Madras and Bengal, viz. 47,057 lb. Practically, 
therefore, the coastwise trade in shark-fins and fish-maws is concentrated — 
in Bombay. It has been fairly constant for some years past, but if any- — 
thing has manifested.a tendency in the foreign imports to decrease and — 
the Indian produce to expand, a satisfactory state of affairs. | - 

Trade in Fish.—(b) to (d) above may be exhibited as follows :— 
Foreign Imports.—In 1892-3 the imports of fish were valued at — ] 

Rs. 28,80,269 (say £193,000). Of that amount the “‘ Unsalted Dry Fish ” 
(see p. 542) came to Rs. 3,55,893, “Salted Dry Fish” (see p. 546) to 
Rs. 18,08,491, and the “ Wet Salted Fish ” (Ngapz, p. 544) to Rs. 7,15,885. 
In the years 1894-7 a serious decline took place in the traffic, due, it. 
is believed, to the conditions that then prevailed in Bombay. 

ANALYSIS OF THE IMPORTS OF FISH INTO INDIA. 

YEAR. DRY UNSALTED, DRY SALTED. Wr SALTED (NGAPI). 

Ib. Rs, lb. Rs. Ib. * Rai! |} 
1900-1901 2,324,146 1,14,408 15,765,445 17,68,132 10,549,851 4,31,38 
1901-1902 4,253,821 2,26,133 17,253,310 21,63,682 13,411,608 5,34,25 
1902-1903 2,963,683 1,79,336 15,089,558 19,71,890 15, 896, "408 _ 6,03,3: 
1903-1904 4,742,367 2,48,556 11,837,341 15,35,368 10,688,268 4,38,1 
1904-1905 2,879,140 1,60,560 16,339,925 20,37,946 11,204,395 4,59,728 
1905-1906 4,192,668 1,94,403 18,088,861 26,56,013 10,903,845 4,36,053 
1906-1907 3,889,293 2,59,441 14,404,955 18,98,054 8,711,021 Bite 

Another very significant circumstance in the fish trade of India may 
be stated to be the fact that Bengal practically takes no part in the import 
traffic. Burma receives by far the major portion of all the fish imported by 
British India ; and, what is most striking, its supplies come almost entirely 
from the Straits Settlements, and are uniformly returned at a much higher 

; 

4 
price than the classes of fish that go to the other provinces. Bombay is — 
the chief receiving province for “ Dry Unsalted Fish” and Burma for 
“Salted Dry” and “Salted Wet Fish.” The imports of “ Dry Salted 
Fish”? come mainly from the Straits (into Burma) and from —— 
Mekran and Sonmiani (into Bombay). 

Foreign Exports.—There exists a small re-export of foreign posal 
fish which in 1905-6 came to Rs, 44,584, and in 1906-7, 22,686, But 
turning from these unimportant transactions to the traffic in Indian pro- 
duced and preserved fish, it may be said that, if anything, the exports 
of “ Dry Unsalted” and ‘‘ Dry Salted Fish” from India have shown 
a tendency to improve during the past decade. In 1892-3, for example, 
they were valued at Rs, 8,97,406 ; in 1903-4 they came to Rs. 17,75, 722; 
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1906-7 to Rs, 15,64,747. The “ Dry Unsalted Fish” goes usually 
equal proportions and value from Bombay and Madras (in 

-7, the Satay share came to 1,206,665 lb., valued at Rs. 1,20,490; 
the Madras to 4,162,854 lb., valued at Rs. 2,94,235), In the «Dry 

ted Fish” trade Madras takes by far the most important position. 
the total exports of 1906-7, Madras supplied fish of class 

extent of 9,934,728 lb., valued at Rs. 10,44,465, and these went 
§ exclusively to Ceylon. 
pastwise Traffic.—But to attain a fairly comprehensive conception 

_ of the location and extent of the Indian fisheries, it is necessary to con- 
sult the returns of coasting trade. It is unfortunate that no particulars 
are roeaonded of the fish carried by rail and river, as these might 

» afforded some data upon which to judge of the transactions in the 
» interior tracts. So far as is known, there are no large fish-curing 

¢ connected with the fresh-water fish and fishing, so that the coast- 
. » traffic may be accepted as fairly representing the local trade. The 
0 s transactions are recorded under two headings—‘‘ Dry Unsalted ” 
and 1 “Dry Salted.” Under each the traffic has fluctuated considerably, 

but on the whole forward. During the under-mentioned years the “Dry 
Unsalted * has manifested a satisfactory expansion, viz., Rs. 19,85,869 in 

1900; Rs. 29,30,971. in 1903-4 ; and Rs. 25,61,334 in 1905-6 ; while 
the “Dry ‘Salted ” have practically remained stationary—Rs, 7,871,174 
in 1899-1900; Rs. 7,80,301 in 1903-4; and Rs. 7,50,975 in 1905-6. By 
far the most remarkable features are the immense traffic towards the town 
of Bombay in cheap fish, and the fairly large supplies drawn by Rangoon 
of highly priced fish. Thus, for example, in 1905-6 Bombay imported 
coastwise “ Dry Unsalted Fish” to the extent of 15,040,751 lb., valued 
at Rs. 6,43,159, and Burma 7,219,489 lb., valued at Rs. 18,10,459. The 

_ Bombay town supply was procured from British ports within the Presi- 
dency (Rs. 2,92,757); from Kathiawar (Rs. 2,60,698); from Daman 
im 66,044); and from “ Other Provinces ” (Rs. 22,660). The Burma 

ly was drawn from Bengal (Rs. 5,03,765) ; Madras (Rs..7,24,770) ; 
her Provinces” (Rs. 1, On ,453) ; and from the British ports within 
rovince of Burma itself (Rs. 3, 86 946). Turning now to the subject 

te coastwise traffic in “ Dry Salted Fish,” the total for 1903-4 
e to Rs, 7,80,301, and in 1905-6 to Rs. 7,50,975. But by far the 

most remarkable aspect in this traffic may be said to be the circumstance 
that the exports are almost exclusively into Bombay, Madras and Burma, 
in equal proportions and from their own provincial ports into their 
chief towns. 
Location of Fisheries.—It may, in conclusion, be inferred, from 

dis observations, that the fisheries of India are mainly along the west 
coast from Kathiawar to Travancore; that Burma is the least self-sup- 
porting of all the provinces and demands from external sources a superior, 
not an inferior quality of fish; and lastly that Bengal, while it takes very 
little share in the export traffic in fish, produces apparently enough for 
its own necessities, since it practically imports no fish either from foreign 

_ countries or from other Indian provinces. 

FENICULUM VULGARE, Gaertn. ; Fl. Br. Ind., ii., 695; 

Rec. Bot, Surv. Ind., i., 200; iii., 64, 220 ; Duthie and Fuller, Field and 
Garden Crops, iii,, 43, t. Ixxxii.; Duthie, Fl, Upper Gang. Plain, 394; 
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Cooke, Fl. Pres. Bomb., i., 572-3; Firminger, Man. Gard. Ind. (ed. 
Cameron), 166; Umprtirrera. The Fennel, saunf, bari saunf, sonp, 
mauri, pan-muhori, bari-shopha, variari, badishep, badisopu, azpa, ” 
sohikire, shombu, pedda-jila-kurra, sa-meit, madhuriké. A perennial which — 
attains a height of 5 to 6 feet, commonly cultivated throughout India,at 
all altitudes up to 6,000 feet, and also found wild. i io Oe 

This plant seems to be grown only in small patches, on homestead lands, 
as a cold-weather crop. Firminger informs us that it thrives well in Bongly 
and where once grown will come up each cold season afterwards, from | 
sown seed. The seeds should be sown in October on the plains, and in March — 
and April on the hills. Of the United Provinces, Duthie and Fuller inti- 
mate that fennel is extensively cultivated during the cold season in’ 
patches. In Bombay, the chief localities are Khandesh and, Gujarat, but it is— 
also grown in the Deccan. aa 

Fennel fruit yields about 3 per cent. of volatile oil, which Oe ae 
anethol or anise camphor and variable proportions of a liquid isomeric with — 
oil of turpentine. The oil is used in Europe in the manufacture of cordials 
and enters into the composition of fennel water, which is known in India’ 
muhori-ka-arak or arak bddian. [Cf. Thorpe, Dict. Appl. Chem., 1900, iii., 1 
Schimmel & Co., Semi-Ann. Rept., Oct._Nov. 1897, 27-8; Oct.—Nov. 1902, 42-3 

The fruits and oil are stimulant, aromatic and carminative, arge 
as flavouring agents to medicines. The root is purgative and the leaves ~ 
diuretic. [Of. Pharmacog. Ind., ii., 1890, 124-7; Dutt, Mat. Med. Hind., 1900, 
174; White and Humphrey, Pharmacop., 1904, 203.] 500 Lage 

The exports are not very important. During the five years ending 1903-4 
they ranged from 3,355 ewt., valued at Rs. 29,277, to 14,085 ewt., valued at 
Rs. 1,16,370, but have since declined to 10,974 ewt:, valued at Rs. 1,09,735 in 
1906-7. Ceylon is usually the most important receiving country, though during 
1903-4 and 1904-5 the United Kingdom took the largest amounts, viz. 5,396 ewt. 
and 10,521 ewt., but in 1906-7 took only 522 cwt. Outside the British Empire, 
Germany is the only country that need be mentioned. In 1903-4 it took 1,424 ewt., © 
and in 1906-7, 2,272 ewt. Practically the whole of the exports go from Bo 
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GARCINIA, Linn. ; Fl. Br. Ind., i., 259-70; Roxb., Fl. Ind., 
ii., 618-30; Gamble, Man. Ind. Timbs., 49-55; Cooke, Gums, to - 
etc., Ind., 1874; Gurtirera#. A large genus of evergreen trees of tl ° . 
tropics, none of the species extending to the Panjab or the United Pro- 
vinces, and few even to the North-East Himalaya. There are thirty-six 
species, most of which contain a yellow juice, which generally gives a : 
more or less useful pigment—the grades of Gamboge. ae 

G. Gambogia, Desr.; Talbot, List Trees, etc., 1902, 27; Cooke, Fl. Pres. 
Bomb., 1903, i., 77 ; Brandis, Ind. Trees, 51. The hila, aradal, manthulli, pona- 
puli, upagi mara, dharambe, ghorkpulli, gorakkapulli, goraka, ete. A» small — 
evergreen tree of the western coast and Ceylon, ascending to 6,000 feet on the — 
Nilgiris. It is said to yield a yellow, very adhesive Gum, which is valueless 
as a pigment because insoluble in water. It is, however, soluble in spirits of 
turpentine, and thus forms a beautiful yellow Varnisu. It also gives an Om 
used in medicine. The Frurr is edible and of a pleasant acid taste, It ripens 
during the rainy season. The rind of the fruit is employed as a ond 
and eaten with fish as a substitute for tamarind. The Woop is grey, sometin 
patched with red, smooth and close-grained. Beddome remarks that it 
be useful for common furniture. [Madras Weekly Mail, May 16, 1901.) 

G. Cowa, Roxb.; Rec. Bot. Surv. Ind., 1893-1902, i., 56; 1903, ii, 82; 4 
Prain, Beng. Plants, 1903, i., 247; Firminger, Man. Gard. Ind. (ed. Cameron), — 
1904, 289; Brandis, Ind. Trees, 52. A tall evergreen tree with a round ay 
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It oceurs in Bengal, Assam, Chittagong, Burma and the Andaman Islan 
In Bengal it is the cowa, and in Burma the tawngthalé, ma-dow. _ It prod 
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GARCINIA 
-/ -KOKAM BUTTER MANGOSTANA 

Mangosteen 

Pra which is — in water, but with spirits of —. gives Gum. 
: vuti aed perme . Eilaicetace a tigu-pot sera — Yellow Varnish, 

: em oyed 10 produce « t-yellow Dyx used in colouring Dye. 
h for the seaphnetite of uddhist monks. Duncan (Dyes and Dyeing, Assam, 
86) nesions that its use in dyeing is unknown in that vince. The 
iltis at the beginning of June, and is of the size and form of a small Fruit. 

It is acid in taste, but otherwise good, and makes a very fine preserve. 
, Woon iis not used for any economic purpose. Timber. 

Rianne, Wall. ‘An evergreen tree of the hills of Burma up to 
,000 feet. It is the thanattaw or tha-nat-tau, and yields a superior quality of 

dge sometimes called Arakan. [C/. Hanbury Journ. Agri.-Hort. Soc. Ind, Arakan 
* (Pree: ), 1859, x., 121.) A sample from Tavoy, when analysed, gave :—resin Gamboge. 
‘3 at cont. ; gum 23-5. [Gamble, l.c. 55.] 
J - teu reel : 

_- G. indica, Chois. ; Rec. Bot. Surv. Ind., i., 53,56; Nairne, Flowering Kokam 
_*#Pl. W. Ind., 1894, 25 ; Woodrow, Gard. in Ind., 1899, 174-5 ;' Cooke, Butter. 
as  Bomb,, 1903, i., 76; Kew ‘Mus. Guide, 1907, 21; Kokam Butter, 
Mi ng osteen Oil or Brindonia Tallow Tree, kokam, ratambi, amstl, bhirand, 
ka , bhirandel, mirgal mara, dhupadi-enné, murinabuls, brinddo, ete. 
cots ‘slender tree with its drooping branches is found in the forests of the 
Konkan, Kanara, Coorg and Wynaad, and is often planted, especially in the 

- ‘Borowe districts of the Bombay Presidency. It thrives icularly well on 
wer slopes of the Nilgiris, and a writer in Indian Gardening (March 16, 

1899, 108) recommends its cultivation for the fruit as a by-product on lower 
leabvetion estates. From the Szeps of the fruit a valuable Ort is extracted known Seeds. 
as kokam butter. It is obtained in one of several ways by boiling, churning, ©! 
or simply pressing the seeds in an ordinary oil-mill. In the Indian bazars 

_ it is found in the form of egg-shaped or oblong lumps, of a whitish colour, at 
} temperatures, firm, dry and friable, yet greasy to the touch. Examina- 

y he of the glycerine under the microscope proves it to be crystalline. Usually 
contains a considerable amount of impurity, but by filtration it may be ob- 

_ tained perfectly pure, transparent, and of a light-yellow colour. It melts at 
98° F. According to Fliickiger and Hanbury it contains stearic, myristic and 

_ oleic acid. In medicine it is considered nutritive, demulcent, astringent and 
emollient. It is also used as a substitute for cod-liver oil, and in the preparation 
of ointments. The Frurr, sometimes called the wild mangosteen, has long been Fruit. 
considered an article of food. Garcia de Orta (1563) refers to it under the name 
of brindols, and in his note on Linschoten’s account of Indian fruits Paludanus 
506) calls it brindoijus and speaks of its sour taste—it is called brindao in 

to-day. Woodrow mentions that a statement made by Graham in the 
Bombay Courier (June 12, 1830), to the effect that it is used at Goa for adul- 

 terating ghi, had been denied by a writer in The Indian, Times. At the present 
a day the dried fruit is used as a condiment in curries, and in, the pre ation 

_ of acidulous drinks. A considerable trade in kokam butter is carried on by 
Goanese. [Cf. Pharmacog. Ind., 1890, i., 163-7; Moodeen Sheriff, Mat. 

Med. Mad., 1891, 45-6; Andés, Veg. Fats and Oils, 1897, 216, 218; Waring, 
_ Baz. Med. Ini, 1897, 83-4 ; Wright, An. and Veg. Fixed Oils, Fats, "ele., 1903, 

299, 353 ; Imp. Inst.. Tech. Repts., 1903, 128, 132.] 

G. Mangostana, Linn. ; Nairne,|.c.25; Woodrow, l.c.173; Firminger, Mango- 
Man. Gard. Ind. (ed. Cameron), 1904, 289: Kew Mus. Guide, 1907, 21, Mango- steen. 
steen, mangistan, mustah, mengkop, mimbu, youngzalai, manggis. An ever- 
Bull, tree of the Malay Peninsula, indigenous to the Molucca Islands. [Kew 

1898, 26.] Fairly extensively cultivated in Burma (Tenasserim) and 
ina few special localities in India, such as the Barliér gardens, Nilgiri hills. 

Though frequent efforts have been made in Bengal and Western India 
: oe grow this tree; it has not been known to fruit successfully. In Ceylon, 

Trinidad and Jamaica better results appear to have been attained. A 
Warm moist, insular climate seems essential to success, In the o 
plains it does not thrive so well as in valleys with light shade. Is liable 
_ to the disease known as‘gamboge canker. | 
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GARCINIA 
MORELLA 

Gamboge 

Yield. 

Fruit sent to 
England, 

Preserved. 

Tanning 
Material. 

Gamboge. 

Gum-resin. 

Tapping. 

Pipe Gamboge. 

THE MANGOSTEEN FRUIT 

It is propagated by seed, grafting or inlayering, and on rich loamy, well- 
drained soils. The tree is commonly said to begin to bear when from 7 to 10 
years, or, according to other experience, not until it is 15 to 20 years old. It 
may continue to yield thereafter for 50 to 100 years. The fruiting season is — 
June to September. Rich cultivation is essential, such as manure once a year. — 
Care must also be taken in picking the fruit, since until the rind has 2 
it is delicate—a fall may often be fatal to any idea of preservation. The yield 
has been variously stated. A writer in Indian Gardening speaks of trees planted | 
25 by 25 feet yielding 1,000 fruits an acre, with a net profit of £2. A writerin 
The Planter, on the other hand, affirms that each tree may give an annual income 
of £2 to £5.. Gamble observes that according to Helfer one tree may yield 1,000 
fruits yearly, valued at Rs. 3 per 100... At Barlidr a tree has been reported to 
have given 1,200 fruits. The fruits are usually strung by a bast fibre, bem ; 
tied between the thick, hard, calyx teeth and the fruit ; bunches thus formed 
are hung up to mature. If intended to be transported, these bunches should 
be packed in baskets along with wet moss, and dispatched the day they don 
plucked. Some years ago a consignment of fresh fruits was sent to London ~ 
from the West Indies, but apparently no trade has as yet been organised. As 
an article of food, the fruit is highly esteemed both by Europeans and Na’ 4 
and is considered by many persons the most delicious of Eastern fruits, ips 
coming from the Straits bring it to Rangoon and Calcutta, but by the time they — 
reach the latter port the fruits have lost their true flavour, and are often very 
bitter, through the formation of layers of yellow gamboge between the pips. 
A considerable trade is done, however, and the price ranges from Rs.3 to as | 
much as Rs.10 a hundred, according to season and quality. Recently an 
attempt has been made to preserve the mangosteen, and a little more enterprise 
might make this an important industry. Traffic in mangosteen is, in fact, very — 
ancient. Tavernier (Travels Ind., 1676 (ed. Ball), ii., 287) speaks of the fruit — 
as abounding in Siam. i 

The rind is a powerful tanning material, and an attempt has been made to 
utilise the immense quantities available in Burma and the Straits. [Cf Agri. 
Ledg., 1902, No. 1, 14.] .The chemistry of the rind was investigated by Schmidt — 
in 1855. It contains tannin, resin, and a yellow crystallisable principle, man- — 
gostin, In medicine the rind or entire fruit is employed in the production 
of a syrup that is used in chronic diarrhea and dysentery. [C/. Pharmacog, 
Ind., i., 167 ; Yearbook of Pharmacy, 1892, 167 ; 1900, 399 ; Settl. Repts..Amherst, 
1893, 47; Cult. in Singapore, Agri. Bull. Straits, 1902, i., 373; Nisbet, Burma © 
under Brit. Rule and Before, 1901, i., 352; Hawaiian For., 1905, ii., 91; Trop. — 
Agrist., 1905, xxv., 259-60.] ig 

G. Morella, Desr.; Talbot, List Trees, etc., 1902, 27; Cooke, Le. 
77-8; Gamble, lc. 55; Brandis, Ind. Trees, 1906, 53. Indian Gamboge 
Tree. The vernacularnames may be thus grouped :—the tree—arsinagurgt 
mara, aradal, punar puli, kankutake, daramba, tha-men-git: the resin— 
ghétdghaubd, ausaraherevan, revachinnisird, makki, treval - chinip - pal, 
sanato-st, rubbirevdnd, farfiran, etc. An evergreen tree of the forests of 
the Khasia hills, Eastern Bengal, the West Coast and Ceylon. The ~ 
Gamboge of European commerce comes from Siam, and is obtained from 
G. Hanburyi, Hook., f. (Kew Mus. Guide, 1907, 20). 

From the Gum-REsIN is produced the gamboge of medicine and the arts. 
That substance has been known almost from classic times. Of European write! 
it was first mentioned apparently by Clusius (1605). It is referred to in Chinese 
works as far back as the end of the 13th century. The gum is not collected to 
any material extent in the forests of India, and the chief supply comes, therefore, 
from Siam. Before the resin can be gathered, the trees must be some ten years 
old. Tapping is carried on during the rainy months, June to October, when the 
sap is vigorous, by cutting a spiral line round the trunk from a height of about 
ten feet above the ground. Down these grooves the resin trickles in a viscous 
stream, into hollow bamboos placed at the base. From these it is decanted into 
smaller bamboos, and left for a month or so to solidify. To remove the gamboge 
the bamboo joints are placed over a hot fire, which causes them to crack, when — 
a round stick of gamboge is obtained from each—the Roll or Pipe Gambo 
of commerce. This method does not seem to be employed in India, where only 

554 

A nal lio 



THE GAMBOGE PLANT 

mall incisions as a rule are made, and the resin collected in small tear-drops. 
in Ceylon it is procured by cutting here and there a thin slice off the bark and 
jeraping ‘away the resin which collects on the exposed surface. Cake and 
Franula pombe are thus obtained, but both these are less pure than Siam 

pipe gamboge. © best commercial samples of the pipe gamboge are of a 
rich brown colour externally, dense and brittle, with a conchoidal fracture of 
a reddish-yellow colour, odourless and tasteless at first, then acrid. Mixed 
with ‘sh it forms a yellow emulsion. Hurst (Painters’ Colours, Oils, ete., 
901, 461) gives an account of the chemistry. Analysis shows it to contain :— 
moisture, 2°50 per cent.; mineral matter, 1:05 resin soluble in ether, 66°05 ; 
vax soluble in alcohol, 4°31; gum, 26-03. Gemnboge dissolves in ammonia with 

ow colour, and this solution produces yellow red dyes with zine, alumina, 
‘im ts. The average London quotation for Siam gamboge varies 

om about £6 10s. to £10 per ewt. 
on Mepicine, gamboge is employed as a hydragogue and drastic cathartic 
anthelmintic. From the seeds a semi-solid Om or fat is obtained, used 

a or a substitute for ghi. [C/. Milburn, Or. Comm., 1813, ii., 507 ; 
Cooke, | , Resins, etc., 1874, 41-4, 46-8 ; Moodeen Sheriff, Mat. Med. Mad., 
(1891, 43-4; _Pharmacog. Ind., 1890, i., 168-70; Trop. Agrist., 1895-6, 
xv., 216-7, 319; Yearbook of Pharmacy, 1897, 177-8; 1899, 164-5; Livache, 
Manu}, Varnishes, Oil Crushing, etc., 1899, 77-8; Moritz Lewinthal, Ueber das 
ei iguitt, 1900 ; Chem. and Drugg., 1901, lix., 102; Allen, Comm. Organ. Anal., 
E 1, iii, pt. i, 461-3; Barry, Legal Med. Ind., 1902, i., 582, 558; Mitchell, 

; and Veg. Fats, etc., 1903, 299; Blyth, Foods, 1903, 353, 491; White 
Humphrey, Pharmacop., 1901, 543; Tschirch, Die Harze und die Harze- 

iilter, 1906, ii., 833-50.] 
a G. Xanthochymus, Hook., f.; Rec. Bot. Surv. Ind., i., 336; Talbot, l.c. 27-8; 
Jooke, l.c. 78; Prain, Beng. Plants, i., 247; Firminger, /.c. 290. The dampel, 

_tamdl, tepor, manhola, tavir, iwara memadi, mukki, jandgi, madaw, etc. A medium- 
sized evergreen tree of E. Himalaya and E. Bengal ; from Kanarasouth, through 
Coorg and the Nilgiris; also in the N. Circars, Burma and the Andaman Islands. 
___ A large quantity of an inferior gamboge is obtained from the GumM-RESIN of 
this species. In Assam it is extensively used asa Dye. The Phakials of Lak- 
poe also employ the bark to produce a bright yellow. The mordant used 
is the green leaves of Symplocos grandifiora (bhomrati). [C/. Duncan, Dyes 
ght Assam, 1896, 26.] The Frurr is utilised in medicine either fresh or 

and also eaten as a Foop. It ripens in January and February, and is some- 
_ times used in place of the tamarind for preparing curry, and this fruit, as also 
that of @. paniculata, are used in the preparation of vinegar (see p. 1109). 
Ss 
.  GEM-STONES.—Holland, Rev. Min. Prod. Ind., 1898-1903, in 
Ree. Geol. Surv. Ind., 1905, xxxii., pt. i., 106-9; also Imp. Gaz., 1907, iii., 

_ 160-3. Holland states that the most important of the precious and 
semi-precious stones of India are amber, jadeite and ruby. “The only 

ious and semi-precious stones at present mined in India are the 
diamond, ruby, sapphire, spinel, tourmaline, garnet, rock-crystal, and the 
_ various chalcedonic forms of silicon, jadeite and amber” (see p. 64). The 
Pearl, though not a mineral but an animal gem-stone, may be described 
here. In the present article, therefore, a classification into Mayor and 

_ Minor gems may be adopted advantageously. Under the heading of 
Masor Gems will be taken up in alphabetical sequence—Beryl, Diamond, 

Pearl, Ruby, Sapphire, Spinel, Topaz and Turquoise; under Minor 
_ Gems—Garnet, Jade, Lapis Lazuli, the Quartzose minerals (Rock Crystal, 
Agate, Onyx, Jasper, etc.), arid Tourmaline. 

: M Total Trade.—The value of the precious stones found annually in 
India does not apparently equal the value of the unset stones and pearls 
imported. The Imports in 1903-4 amounted in value to Rs. 1,52,15,502, 

and in 1906~7 to Rs. 93,38,103, and came chiefly from the United King- 
dom, Arabia, France and Persia. The share of Bengal was Rs, 94,62,278 
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GEM-STONES 
MAJOR 

Diamond 
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D.E.LP., 
iii., 92-101, 
Diamond. 

Produc- 
tion. 

Three Groups. 

GEM-STONES 

in ‘1903-4, and Rs. 6,05,482 in 1906-7; of Bombay, Rs. 55,02,58 | in 
1903-4, and Rs. 84,49,271 in 1906-7. The balance on the totals of the 
years named went to Burma, In the same years the Exports | 
merchandise, including Jade) amounted to Rs. 9,25,257 and Rs. 18,81,608 
and the re-exports to Rs. 92,118 and Rs. 2,57,598. re Ga a 

I. MAJOR GEMS. : -daggie 
1. Beryl.—Ball, Man. Econ. Geol. Ind., 1881, iii., 520-25 Holland, 

lc. 107-8. The sabzd, panooa, fastiki kerasi. On: nai 
Prof. Church writes me that beryl includes not only the rich green e 

but also the sea-green aquamarine as well as the white, and the bluish’ v 
of a mineral species, which is a silicate of alumina and another earth, now ger 
called beryllia. leer gine 

- According to Holland, the palest varieties are common in the granite p 
matites of India, but the crystals are too fissured for use as gem-stones. 
only places where attempts’ have been made to excavate pegmatite solely 
its aquamarines are at Padyur (Pattalai) near Kangayam, Coimbatore di 
and at different places in the Toda hills in Rajputana. [Cf. be cat j. 
E. Ind., 1598 (ed. Hakl. Soc.), 1885, ii., 138; Tavernier, Travels, 167 (ed. 
Ball), 1889, ii., 104; Milburn, Or. Comm., 1813, ii., 288; Watt, Min. Rev. Ind., 
1894, 16; 1895, 39; 1896, 38; 1897, 36-7.] a wrt ‘i : 

2. Diamond.—Ball, Man. Econ. Geol. Ind., 1881, iii., 1-50; Ta 
vernier, T'ravels, 1676 (ed. Ball), ii., 431-64; Rec. Geol. Surv. Ind., 1889, 
xxii., pt. 1, 1-2; pt. 4, 282-3; 1890, xxiii., pt. 2, 69-72; pt. 3, } 
Holland, J.c. 108; also Imp. Gaz.,. iii., 160-1; Watt, Mem. ies. a 
1894, 23-4; Min. Rev., 1894, 16-7; 1895, 39; 1896, 38-9; 1897; 37; 
hird, almas, hiraka, ete. pig: 

Sources.—India was the first and for long the only source of diamonds known 
to European nations, and most of the great historic diamonds, the Koh-i-nur, 
the Orloff, the Pitt, etc., were obtained from that country. Many of the early 
Indian explorations by Europeans were primarily conducted with a view to 
learn particulars of the supply of diamonds and other precious stones. Re 
ences to Indian diamonds accordingly occur in the writings of most of the earl y 
travellers. Marco Polo wrote of them in the 13th century. Varthéma (Travels, 
1510 (ed. Hakl. Soc.), 1863, 107) deals specially with the diamonds’ of Cambay. 
The history of the Koh-i-nur, given by Tavernier (1676, /.c. 123-7), traces that — 
gem back to the time of the Emperor Baber (Memoirs (Leyden and Erskine, 
transl.), 308). Jahangir (Memoirs (Price, transl.), 2-3, 51) gives an account 
of the diamonds in the crown and throne used by him. Garcia de Orta, who — 
was in India in 1563 (Coll., xliii. ; also in Ball, Proc. Roy. Ir. Acad. (3rd. ser.), 
1890, i., 657-61) mentions various Eastern diamond mines, such as that of 
“ Bisnager”’ (Vijayanagar) and the ““Decam”’ (Deccan), Ball, in his translation 
of Tavernier’s Travels, gives full particulars of all the Indian’ sources of 
diamonds, and the reader desirous of such details should, therefore, consult 
that work (app., 431-61). Tavernier—a diamond merchant—was the first — 
European to critically examine the diamonds and the Court, jewels of Indi 
His work is, accordingly, highly instructive. Fryer (New Acc. E. Ind. and J 
1675, 188, 212-4) and Thevenot (Travels in Levant, Indostan, etc., 1687, pt. ' 
98-100, 104) speak of the diamonds of Golconda, ete. (Goleonda mines, c 
Ball, l.c. 453-6). Milburn, (Or. Comm., 1813, ii., 79-81) furnishes parti 
for the guidance of the purchaser and enumerates the more important hi 
diamonds that had been procured from India up to the beginning of the t 
century. = ' 

The following account by Holland gives concisely the chief facts | of 
the modern production :—‘‘ Notwithstanding the reputation (stretching ~ o 
even as far as Ptolemy in the European, and further in the Hindu, clé 
which India has had as a diamond-producing country, the output of to # 
very small and comparatively unimportant. The places which, according to — 
accounts, have been most productive in the past form three great groups, each — 
in association with the old unfossiliferous rocks of probably pre-Cambrian ¢ 
now known as the Purdna group, and distinguished locally as the Cuddapah and — 
Karnul systems in South India, and as the Vindhyan system in the northern — 
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DIAMONDS AND PEARLS 

bof -the Peninsula. The southern of the three groups of diamond-occurrences 
localities, with appereney: authentic ceocaaa in the districts of 
‘Karnul, Kistna, and Sacprer Loose stones have been up 

> surface of the ground, found in sits of alluvium and in the workings 
been undertaken in the rose Banaganpilly s of the Karnul 

of — In the second group of occurrences, in the Mahanadi valley, 
ones have been found in the alluvium of the Sambalpur and. Chanda dis- 
uaa though strata similar to those of the Vindhyans and Karnuls are 

n this,area, no diamonds have been found in these older rocks. The third 
| occurrences occupies a tract some sixty miles long by ten miles wide, 
enV ingyen conglomerates near Panna as the centre. The diamond- 

rm industry still persists in this area, both in the old conglomerate of Vin- 
dhy nag, and in deposits which, though described as alluvium, are possibly 
reli of eta (Upper Cretaceous) deposits.” 

ond, on account of its hardness, has for long been made use of 
cutting purposes, A rude variety, known as Bort, has been chiefly 

d in this way. In medicine, diamond dust is known to be a powerful 
al poison. [C/, Hedges, Diary, 1681~7, iii., exxv., et seg.; Heyne, Tracts 

oy om 1814, 92-107; Bernier, Travels, 1656-68, app., 469-71; King, Ind. Agri., 
Nov pote Madras Weekly Mail, Dec. 13, 1900, 562; The Pitt Diamond, confer 

Iter Fitz-Patrick, Rept. Hist. ‘MSS. Comm., 1892 ; Brough, Mining of Non- 
Metall. Min., in Journ. Soc. Arts, Jan. 15, 1904, 168-72.) 

“ oe Pearls, Pearl Fisheries and Mother-of-pearl.—Pear!s 
e found in several molluscs which inhabit shallow seas and sandbanks 
a, both the Old and New Worlds. The most productive is the so- 

** Pearl Oyster,” in reality a mussel—_Meleagrina margaritifera, 
- Modern classification, however, favours its reduction to Avicula; 

"i oti, Ponty muthu, ete. 
_ Formation.—It is now known that most pearls are formed by the presence 

0} aeats foreign substance, which becomes embedded in the interstices of the 
‘a lluscan mantle and constitutes a source of irritation. This irritation causes 
the molluse to deposit nacreous matter in concentric layers until the foreign 

D ticle becomes completely encysted. It has been practically established, 
chiefly through the investigations of Dr. Lyster Jameson, that the irritating 
ubstance which induces the pearl-formation is very seldom a sand grain, but 
most always a small parasite, in some cases a simple protozoan, in others one 

stages in the life history of a flat worm. Prof. Herdman of Liverpool, 
a ae was requested to examine the fisheries in the Gulf of Manar, states in his 
OR ort that the majority of the best pearls contained as their nuclei the remains 

certain Platyhelminthian parasites, which he identified as the larval con- 
wither. of a Cestode or tape-worm. This cestode passes from the body of the 

yster into that of a file-fish and from the file-fish into some larger animal, 
pos ably the Laks Trygon or ray. 

_ Though Is originate in the mantle, they nevertheless, when large, fre- 
quently work their way out and lie loose between it and the shell, or become 
€ ched by subsequent nacreous deposit to the “‘ mother-of-pearl > surface of 
“the ‘latter. In this position a pearl may become so covered up as to form a 

ne 7m. ispherical mass which when cut out forms the “ perle bouton ” of the it 
rs. The hollow warty pearl, known as “blister pearl,” is produced by a 

: a p posit of nacre in order to close an aperture arising from some injury. 
; Indian Fisheries.—The pear! fisheries of India have been famous from remote 
imes. Garcia de Orta in 1563 (Coll., xxxv.) mentions the principal localities 

in the Persian Gulf where pearls were then obtained and says the pearls were 
cleaned and polished with pounded rice and salt. Linschoten in 1598 and 

uvernier in 1676 describe both the Persian and the Ceylon pearl fisheries. At 
the "present time the largest peal fisheries in the East are those of Ceylon, 

_information concerning which the reader should consult the reports sub- 
mitted to the Government of Ceylon in 1904 by Prof. Herdman, Mr. J. P. Lewis 

and Mr. Hornell; also Herdman’s much fuller report published by the Royal 
Bostety (London, 1903-6, 5 vols.). In 1905 the total amount realised was 

Rs. 25,10,621, the number of oysters fished up 49,250,189. These fisheries 
| is understood) have been recently sold, or rather leased, for £20,000 a year 

: 0 @ company who are to work them. The ‘only other pear! fishery of importance 

yy 
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is that of the Mergui district, Burma, which forms a considerable source of revenue 
to the Burma Government. ee oe 

MOTHER-OF-PEARL (see p. 989) is procured in connection with the Pearl and 
Chank fisheries of South India. It is carried all over the country, but curiously 
enough is not worked up to the extent that might be anticipated, though a fai 
large trade exists in exporting the shells (Watt, Ind. Art at Delhi, 1903, 206-8 

(Cf. Renaudot, Acc. Ind. and China by Moham. Trav. in 9th century (Eng 
transl.), 1733, 95-8; Marco Polo, Travels (ed. Yule), 1871, ii, 267, 274, ete: ; 
Barbosa, Coasts E. Africa and Malabar, 1516 (ed. Hakl. Soc.), 66, 1703; — 
schoten, Voy. H. Ind., 1598 (ed. Hakl: Soc.), 1885, i., 45; 128; ii., 133; Pyrard, 
Voy. E. Ind., etc., 1601 (ed. Hakl. Soc.), ii., 143, 239; Tavernier, Travels, (1676 
(ed. Ball), 1889, ii., 107, etc. ; Thevenot, T'ravels in Levant, Indostan, etc., 1687, — 
pt. iii., 29, 109; Milburn, Or. Comm., 1813, i., 357-62; Paulus Agineta (Adams, 
Comment.), 1847, iii., 473-4; Burma and Its People (ed. Theobald), 1882, i., gi 
Thurston, Pearl and Chank Fisheries, Manar, Madras Govt. Mus. Bull., iv, 18 
Pearl Fishing, Bassein Dist., Agri. Ledg., 1896, No. 36; 1897, No. 1; T'wyns 
Rept. Ceylon Pearl Fishery, 1900, 1-66; Donnan, Insp. Pearl Banks, 
Agrist., 1901, xxi., 243-5; E. im Thurn, Ceylon Pearl Fishery, Jan. 1904, 
xxiii., 4438-5; Feb., 507-9, ete. twit i He ‘ 

4. Ruby.—Ball, Man. Econ. Geol. Ind., iii., 427, ete ; Fritz Noetling, 
Note on Rept. Namseka Ruby Mine, Mainglon State, in Rec. Geol. Surv. 
Ind., 1891, xxiv., pt. 2;, Holland, Rev. Min. Prod. Ind., vi., 584-9 ; also 
Imp. Gaz., iii., 161. The lal, manak, kembu, yakut remdni, ete. _ an 

This name is applied by lapidaries and jewellers to two distinct mineral s 
the True or Oriental Ruby and the Spinel-ruby (see opposite). The former is a 
clear, crystalline form of alumina, coloured by some metallic oxide, chiefly that 
of chromium or of iron, while the latter is an aluminate of magnesium. 
hardness the true ruby is inferior only to the diamond, a fact which af 
the simplest test for distinguishing it from spinel, but it is also denser ¢ 
dichroic, ity mW 

Sources.—Rubies haye been found in certain localities in Southern India, 
Ceylon, Afghanistan and Badakhshan, but the chief sources both of the Oriental 
and the spinel ruby are in the mines of Upper Burma. Garcia de Orta (1563, 
Coll., xliv. ; also in Ball, Proc. Roy. Ir. Acad. (3rd ser.), 1889-91, i., 665) gives son o 
account of rubies, but remarks that under the name of “ruby” a great many 
stones are placed. Ball, commenting on Garcia, says that definite information 
of the occurrence of true rubies in India, at least the existence at any time of 
regular mines, is wanting. Tavernier makes numerous references to the rub a 
and Ball in his edition of that work (1889, ii. (app. v.), 465-70) takes the o p- 
portunity to give a full account of the ruby mines of Upper Burma which should 
be consulted by the reader. \ nn 

Mining.—At the present day ruby mining in India is confined to the province | 
of Burma, the most important locality being near Mogok. Here the rubies oceur 
in a clayey mass, an alteration product of a coarsely granular marble. According 
to Mr. Bennet Brough, the methods of mining in Burma are suited to the three 
conditions. of its occurrence, in the limestone, in hill detrital material, and in 
the alluvial deposits in the valleys. The following account is taken from Holland. — 
** During the period under review the ruby-mining industry in Upper Burme 
underwent a new and favourable phase, the mineral having become, next to 
petroleum, the most profitable source of revenue among the Burmese mine 
Various leases were granted in the ruby-bearing area near Nanyaseik in 
Myitkyina district, and in the ‘stone-tract ’ of the Sagyin hills, in Manda 
district, and the results have been most profitless ; but the returns for the Mogo! 
area, where the Burma Ruby Mines Company is paramount, show that the in 
dustry has entered a most encouraging phase. The Company was granted she 
right in 1889 to mine for rubies and to levy royalties from persons working by 
Native methods, the lease being renewed in 1896 for fourteen years, at a rent A 
of Rs. 3,15,000 a year plus a share of the profits. The result being, however, — 
unsatisfactory from the shareholders’ point of view, the rent was reduced in — 
1898 to Rs. 2,00,000, the share of the profits being at the same time raised from 
20 to 30 per cent. A dividend of 5 per cent. was paid for the first time 
1898, when the value of rubies obtained amounted to £57,950. In 1899 
Company obtained rubies to the value of £90,848, and paid a dividend of 12 per — 
cent. ; in this year three unusually valuable stones were found, one of 77 carats 
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being valued at 4 lakhs of rupees (£26,666). In the following year (1900) the 
value of the stones raised increased to £97,326, and the Company paid a dividend 
of 17} per cent. Tho year 1901 showed the record output of stones, valued 

, 476, whilst in 1902 er brought £86,895. In the last year (1903) the 
ieee were £98,575, and profits on the year’s working £44,950.” 

Of. bosa, Coaste BE. Ajrica and Malabar (ed. Hakl. Soc), 1866, 168 ; 
p Linsehc Voy. 2. Ind, 1698 (ed. Hakl. Soc.), 1885, i., 80, 97; ii., 138-41, 

Thevenot, T'ravels in Levant, Indostan, etc., 1687, pt. iii., 112; O n, 
Suratt., 1689, 201, 585; Milburn, Or. Comm., 1813, i., 360; ii., 288-9; 

ham, Man. Econ. Geol. Ind., 1893, 45; Min. Rev. Ind., 1894, 18; 1895, 41; 
396, 40-1; 1897, 39-40; Rept. Rev. and Admin., Burma, 1895-6, 98-9; Ward 

and Judd, Proc. Roy, Soc., 1895, 57, 387-94 ; Max Bauer, Jahrb. /. Min., 1896, 
‘ii., 197-238; Scott, Gaz. Upper Burma and Shan States, 1900, ii., pt. 1, 213-7 ; 

901, pt. 2, 144, 342, 392; Bennet Brough, Mining of Non-Metall. Min., in 
Soc. Arts, Jan. 15, 1904, 172-3.] 

5. 

es 

Sapphire.—Ball, Man. Econ. Geol. Ind., 1881, iii., 429 ; Latouche, 
; Bayphive Aine of Kashmir, in Rec. Geol. Surv, Ind., 1890, xxiii., pt. 2; 

iss, Sapphirine-bearing Rock from Vizagapatam, 1904, xxxi., pt. 2, 
88-42 ; Holland, Rev. Min. Prod. Ind., 1905, xxxii., pt. 1,109. Thenilam, 

, neela-hgmet-kha, ouk thapha-ya, etc. 
_ Sources.—The sapphire is a transparent variety of corundum or native 

mina, composed of oxide of alumina with traces of other substances to which 
its colour is due. ‘The colour varies from the palest blue to deep indigo, while 
violet, yellow and green varieties are also met with. Both dark and light varieties 

re described by Garcia de Orta’ (1563, Coll., xliv.), who says the latter are 
ealled safira de agua (water sapphire) and that both varieties are found in 

_ “Calicut, Cananor and in many pores of the kingdom of Bisnager.’’ Ball (Rev. 
of Garcia de Orta, in Proc. Roy. Ir. Acad., 1889-91 (3rd ser.), i., 664), comment- 

g on this subject, states that he has no definite information as to the former 
workings of sapphire deposits in India. In recent years the chief source of 

ire was at Zanskar in Kashmir, but the mines are now said to be exhausted. 
ing to Holland (/.c. 109), the normal blue sapphire and rarer n, yellow 

and white varieties are occasionally found in the ruby-bearing gravels of Burma. 
_ [Cf. Tavernier, Travels, 1676 (ed. Ball), 1889, ii., 102, 465, 470; Thevenot, J.c. 
99; Lawrence, Valley of Kashmir, 1895, 60-1; Min. Rev. Ind., 1895, 41; 1896, 40; 
1897, 40; Bennet Brough, J.c. Jan. 14, 1904, 172,] 

- 6. Spinel.—Ball, /.c. 429-31 ; Holland, l.ec. 109. 
_ The spinel or Balas ruby differs from the true Oriental ruby by containing 
a considerable percentage of magnesia with traces of chromium and iron oxide. 
In hardness it is also inferior to the true ruby, of which it is a constant associate 
and for which it is frequently mistaken. [C/. Tavernier, l.c. ii., 102, 467.] 

7. Topaz.—Ball, Man. Econ. Geol. Ind., 1881, iii., 530-1. 
A fluo-silicate of alumina always containing a ‘little essential water, and 
: i cea only in metamorphic rocks or in the veins which traverse these. Of 

| E. Ind 

° 

a 

occurrence in India there seems no authentic record. [Cf. Linschoten, Voy. 
., 1598 (ed. Hakl. Soc.), 1885, i., 80; ii., 188; Tavernier, l.c. ii., 129, 449.) 

8. Turquoise.—Ball, l.c. 435. 
The existence of the true turquoise in India is doubtful.’ Holland remarks 
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_ that its only importance lies in the fact that India is one of the channels by which 204 
» material procured in Persia and adjoining areas reaches the European and 

astern markets. ‘The art of manufacturing and colouring imitation turquoise 
as become a science with the traders in these stones. Recently a new industry 

4s arisen in Kashmir in ornamenting metal wares with a layer of false turquoise 
nbedded over the surface (Watt, Ind. Art. at Delhi, 1903, 50, 75). (Cf. Lin- 
ioten, I.c. ii., 141; Tavernier, lc. ii., 103; Milburn, Or. Comm., 1813, ii., 
; Bennet Brough, Mining Non-Metall. Min., in Journ. Soc. Arts, Jan. 14, 

904, 174.] 
ek Il. MINOR GEMS. Ors 

.. 9. Garnet.—Ball, Man. Econ. Geol. Ind., 1881, iii., 521-4 ; Holland, 
Orig. and Growth of Garnets, etc., in Rec. Geol. Surv, Ind., 1896, xxix., pt. hie 
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may be grouped in six sections as alumina-lime, alumina-magnesia, 

Upper Burma and Shan States, 1901, ii., pt. ii., 230; Bennet Brough, Jc. 174-5. 

-GEM-STONES | 

Garnets are silicates of alumina, iron, lime, magnesia or similar bases. They 

iron, alumina-manganese, iron-lime and lime-chrome garnets. 
Sources.—The garnet is common in various localities in India, those of 

Rajputana being the most important. Some stones from Rajputana are said 
to measure a quarter of an inch to six inches in diameter, and are reputed to | 
the best.in the world. Inthe Madras Presidency they occur in Vizagapat 
Godavari, Trichinopoly and Tinnevelly, and are fairly abundant in Bi 
According to Holland, “The only garnets worked to any considerable ex 
in India occur in the mica schists of Rajmahal in Jaipur, and near Sarw 
the adjoining State of Kishengarh. Returns are not available to show the | 
dition of the industry in Jaipur, but there is still a considerable industry in the 
Kishengarh State, though the yearly estimates are altogether too variable to — 
permit of a fair average being drawn, varying from about £10,000 to £2,000.” 

Cut garnets in the form of necklaces and other small articles of pers: a 
adornment constitute an important section of the lapidary craft of In 
(Watt, Ind. Art at Delhi, 1903, 74-5). The chief centre of the production of — 
these goods is Jaipur. The qualities known are the so-called amethystine or 
Oriental garnets, which are usually cut in the form of pendants for jewellery, | 
and the more valuable noble or almandine garnets. ys Sie 

(Cf. Garcia de Orta, 1563, Coll., xliv.; Milburn, l.c. ii., 288 ; Min. Prod. Ind. 
Rev. and Agri. Dept., 1892, 3; Min. Rev., 1894, 17; 1895, 39-40; 1896, 39; 
1897, 37-8; Introd. Chem. and Phy. Study Ind. Min., 1895, 81; Scott, Gaz. 

10. Jade and Jadeite.—Ball, Man. Econ. Geol. Ind., 1881, ii 
516-8 ; Fritz Noetling, Rept. Hcon. Res. of Amber and Jade Mines a 
Upper Burma, in Rec. Geol. Surv. Ind., 1892, xxy., pt. iii; Occurrence — 
in Upper Burma, 1893, xxvi., pt. i., 26-30 ; Baner, Jadeite from.Tammaw, 
Upper Burma, 1895, xxviii., pt. ii1., 91-5; Holland, l.c. 52-4.. The yashm, 
sang-i-yashab, stitashi, etc. Under the name JADE several different minerals J 
are included, not always easily distinguishable. True jade or nephrite is 
a native silicate of calcium and magnesium, and may be regarded as a 
crypto-crystalline variety of hornblende. Japrrre, commonly confused — 
with true jade, is a silicate of soda and alumina, is harder and has a higher 
specific gravity and greater fusibility than jade. Both jade and jadeite are of © 
economic importance and are comprised under the general term JADESTONE. — 

Sources.—The chief source of the mineral is in Upper Burma. According — 
to Holland, some of the best material is obtained as pebbles in the gravels of the 
Uru river, a tributary of the Chindwin, but most is obtained by quarrying near — 
Tammaw, in the Mogaung Sub-Division of the Myitkyina district. The jadeite 
here is enclosed in an eruptive rock closely resembling serpentine which pierces — 
strata probably of Upper Miocene age. No jade (nephrite) of the kind which — 
would be regarded as a marketable mineral is known in India, though a Lye g 
‘having the essential composition and approaching jade in physical characters 
is known in South Mirzapur. Outside India it.may be remarked that in South — 
Turkestan true jade has been worked for many centuries. 8 

Mining,—The method of extraction is very primitive. Before the discovery — 
of the Tammaw mines, the mineral was obtained only in the form of boul 
in the Uru valley, mixed with other rocks in the alluvial deposits of the rit 
‘*« The boulders are obtained either by cigeing holes along the bank of the s 

ers 

by mallets into lumps of convenient size. 
Manutactures.—Jade is highly valued by the Chinese, and also by certain 

classes in India. The best is of an intense bright-green colour, but red and pale _ 
pinkish varieties are also prized. In Burma it is employed chiefly in the manu- 
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Quartzose Minerals 
facture of and ear-rings, bracelets, chains, etc. The chief seat of the 
manufacture of these articles is at Momein. All sort of cups, vessels, tables and 

_ other ornaments are made of it. [C/. Watt, Ind. Art at Delhi, 1903, 73, 476-7. 
Articles of ous jade are also frequently met with. The most common o 
i in is the Afghan jade-like ee tatahe largely used in Bhera (Shahpur 
dq for hafts of peshquabz (Afghan knives) and of hunting- or 

; table-knives, small boxes, etc. 
“_ Trade.—In Upper Burma the export trade in jade-stone is very considerable. 
8 into South-West China by the overland route, but most finds its 

to Rangoon, whence it is exported to the Straits Settlements and 
China. During the six years 1897-1903 the exports averaged 3,911 owt., 
: ss at £44,770, giving an average value per cwt. of £11°45. The e 
in 1906-7, to the Official returns, were 2,998 cwt., valued at Rs. 8,02,270. 
‘[Cf. Warry, Rept. on Jade Mines at Mogaung, 1888 ; Min. Rev., 1894, 17 ; 1895, 

1896, 39; 1897, 38; Lawrence, Valley of Kashmir, 1895, 65 ; 'Scott, Gaz. 
Bae ‘Burma and Shan States, 1900, ii., pt. i, 277-89; 1901, ii., pt. ii, 268; 

‘ net Brough, lc. 176.) 

} ei. Lapis Lazuli, —Ball, l.c. 528-30. The lajward, rajavaral. DEP. 
_A mineral of complex composition, but consisting chiefly of silica, alumina iv., 587. 

lime. It is commonly known as ultramarine from its blue colour. The Lapis 
powdered was largely used in India for house decoration and book- Lazuli. 

dilumination. (Of. Paulus Agineta (Adams, transl.), iii., 200-1 ; Linschoten, L.c. 
; S ory 3 cease ties Travels, 1676 (ed. Ball), 1889, ii., 166; Milburn, Or. Commun: 3 
1813, 8. 
mt’ 
= 12. Quartzose Minerals.—Quartz is the natural silicic anhydride, D.z.P., 
but hydrated silica also exists. This has led to the classification of the ii. 167-75. 

mes of this kind into :—crystallised or phanero-crystalline anhydrous Marya 
ea represented by the rock-crystals; uncrystallised or crypto- — 
erystalline anhydrous quartz, including chalcedony, jasper, agate, etc ; 

hydrated quartz. The opal is a type of this last group. 
bf) Rock-erystal.—Ball, a 502-3; Holland, ic. 107. The bilaur, phatak, 

ie 

cep ereet—Rock-orysta is the name given to the transparent varieties of Rock- 
_erystallised quartz, the different colours which are met with being due to the crystal. 
— ce of small quantities of foreign minerals. These coloured varieties are 

t by various names, e.g. Amethyst, Cairngorm, Rose-quartz, Smoky- 
Milk-quartz, etc., and Holland makes the following statement regarding 

occurrence of this gem and its use in India :—‘“‘ In the Tanjore district, Madras 
J Presidency, fragments of rock-crystal are collected and cut for cheap jewellery, 

' known as “ Vallum diamonds,” whilst the bi-pyramidal quartz-crystals 
_ found in the gypsum of the salt marl near Kalabagh, on the Indus, are to a 

certain extent used for making necklaces, and rock-crystal is similarly used for 
cheap jewellery in Kashmir.” In Indian Art at Delhi, 1903 (l.c. 75), it is stated Kashmir 
that rock-crystals are also largely cut and made into sword and dagger handles, jewellery ana 
ge buckles, necklaces, ete. These are turned out fairly extensively in Jaipur. ; 

_ The so-called “ rock-crystal ” buckles, etc., of Kashmir are very largely made 
of diamonds. [O/. Mandelslo, Travels, in Olearius, Hist. Muscovy, etc., 

»4a 83; Tavernier, l.c. i., 389; Milburn, Or. Comm., 1813, i., 360-1; ‘Min. 
Prod. Ind: Rev. and Agri. Dept., 1892, 3; Watt, Rev. Min. Prod. Ind., 1894, 
ext ; Nicholson, Man. of Coimbatore Dist., 1898, ii., 150. 
-(®) Agate and Carnelian.—Ball, J.c. 503-4 ; Watt, Ind. Art., l.c. 73-5; Holland, Agate and 

Le. 107; yamni, manka, etc. Carnelian. 
Agates are concretionary masses or nodules, which occur usually in hollows 

_ or veins in volcanic rocks. When cut across, the sections show layers. Their 
_ composition consists of 70 to 96 per cent. of silica, with varying proportions of 
alumina, coloured by oxide of iron or manganese. Various varieties are found, 

_ known as Mocha stones, Moss Agates, Bloodstones, Chrysop: rase, ete. 
; Sources.—According to Holland, a considerable trade in agate and the related 
forms of silica, called hahik, still exists. These are obtained from the amygda- 

_ loidal flows of the Deccan Trap, chiefly from the State of Rajpipla, where the 
source is a conglomerate near the village of Ratanpur. Here the right to 

collect hahik is Lbuood for a period of five years at an annual rental. The most 
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Tourmaline 1 
Cambay important place at which agates are cut is Cambay, but a certain amount of agate- 
Tndastey. cutting is also carried on at Jabbalpur, and other places within range of the — 

Deccan Trap. They are much used for ornamental and decorative purposes, — 
Murrhine being made into brooches, rings, seals, cups, etc. The ancient murrhine vases, 
‘Vases, ato. famous from the time of Pliny, are supposed to have been made of agates from ~ 

Broach and Cambay. While collecting the pebbles the miners divide them into 
Burning and two primary classes—those that are not improved in colour by burning, and 
its Effects. those that are. Of the former there are three chief varieties :—(1) the Onyx, 

known as mora or béwa ghori; (2) the Cat’s-eye, cheshamadar or dola ; and (3) & 
yellow half-clear pebble called rori or lasania. All other stones are baked to 

Seasons. bring out their colour. During the hot season, generally in March and April, 
the stones are spread in the sun in an open field. Then in May, a trench, two. 
feet deep by three wide, is dug round the field. The pebbles are gathered into 
earthen pots, which, with their mouths down and.a hole broken in their bottoms, 
are set in a row in the trench. Round the pots, goat or cow-dung cakes are pil 

Trade. and the whole kept burning from sunset to sunrise. The pots are then taken 
out, the stones examined, and the good ones stowed in bags. About the end of 
May the bags are carried to the Nerbudda and floated to Broach. Here they are 
shipped in large vessels for Cambay, and offered for sale to the Carnelian dealers. 

Colours. By exposure to the sun and fire, among browns the light shades brighten 
into white, and the darker deepen into chestnut. Of yellows, maize gains a 
rosy tint, orange is intensified into red, and an intermediate shade of yellow - 
becomes pinkish purple. Pebbles in which cloudy browns and yellows were at 
first mixed are now marked by clear bands of white and red. The hue of the 
red carnelian varies from the palest flesh to the deepest blood red. The best 
are of a deep, clear, and even red colour, free from cracks, flaws or veins. The 
larger and thicker the stone, the more it is esteemed. White carnelians are 
scarce. When large, thick, even coloured, and free from flaws, they are valu- | 
able; yellow and variegated stones are worth little. It may be of interest to 
add in this connection that the burning of agates at Cambay is fully described 
by Barbosa at the beginning of the 16th century, so that it would appear 
be a fairly ancient industry. And moreover other writers of an even earlier 
date allude to the agates of India without specially indicating their production. 

[Cf Varthéma, Travels, 1510 (ed. Hakl. Soc.), 107; Barbosa, Coasts 
E. Africa and Malabar (ed. Hakl. Soc.), 1517, 66-7; Mandelslo, l.c. 1662, 26, 
40, 83; Tavernier, lc. i., 69; Milburn, Lc. ii., 497-9; Paulus Algineta 
(Adams Comment.), 1847, iii., 476; Campbell, Bomb. Gaz., iii., iv., vii. and 
xxiil.; Watt, Rev. Min. Prod. Ind., 1894, 17; Ind. Art at Delhi, 1903, 73-4.) _ 

Onyx. (c) Onyx.—Ball, lc. 503. ae 

The onyx is the general term for those varieties of agate in which the colours 
are arranged in flat horizontal planes. It is reported to be plentiful in the crystal 
pits in the Betul district, and to occur near Amerwara in Chhindwara. It was 
formerly in great repute for cameos, and is employed for various articles of — 
adornment. [C/. Milburn, l.c. ii., 515; Watt, Rev. Min. Prod., l.c.} 

Jasper. (d) Jasper.—Ball, l.c. 503-14; Rec. Geol. Surv. Ind., 1895, xxv., 202. 
A quartzose mineral, commonly of a red or yellow colour. The former occurs 

among the Cambay stones from the Deccan, and the latter in Tenasserim. A 
green variety is found in Burma, and fine specimens of ribbon jasper are met 
with in the Sandur hills, Bellary. [C/. Garcia de Orta, 1563, Coll., xliv.] 

Opal. (e) Opal.—The dhiidid pathar. on 
Compact uncrystalline semi-transparent to opaque hydrated silica. There — 

are various varieties, of which the most valued is the Noble Opal, of a mi 
white colour, opalescent and exhibiting a rich play of colour. [C/. Milburn, Lc. 
ii., 515; Bennet Brough, Mining Non-Metall. Min., in Journ. Soc. Arts., Jan. — 
15, 1964, 174.] id 

Cat’s-eye. (f) Cat?s-eye.—The chush-maidar, lasniydn or lahsaniya. 
A variety of chalcedonie quartz, presenting a peculiar opalescent reflection, 

said to be due to the presence of asbestos. It is called Cat’s-eye from its re- — 
semblance to the eye of a cat, hence also the Burmese name kyoung, which has 
that meaning. [C/. Garcia de Orta, 1563, Coll., xliv.; Linschoten, Voy. HZ. Ind., 
1598 (ed. Hakl. Soc.), 1885, ii., 141; Milburn, l.c. i., 361.] 

Tourma- 13. Tourmaline.—Noetling, Tourmaline Mines in Mainglon State, — 
line. in Rec. Geol. Surv. Ind., 1891, xxiv., pt. ii., 125-8; Holland, Rev. Min. 

Prod. Ind., 1905, xxxii., pt. 1., 109. 
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G 
GLASS AND GLASSWARE AND OLASSWARE 

_ A mineral of very complex and variable pomposition occurring in the granitic Yorms ot 
i t | rphic rocks of most countries. generally black, when it is To™maline. 

or ‘echorl; red varieties (rubellite), dark-blue (indicollite) and white (achro/te) 
occur. The red variety is commonest in India, good specimens of a 
erimson colour. White have occasionally been found amo 

ek stones from the Shan States, and green tourmaline has been menti ‘ 
; in the Hazaribagh district of Bengal and in granite dykes in the bed 
Kauveri, Seringapatam. Holland states that various attempts have been 

le to work the red variety which occurs in the Ruby district of Upper Burma. 
Tn 1898 an outturn worth £359 was reported, in 1900 worth £1,240, and in 

93, £196, but returns for 1898 and 1 are not available. [C/. Milburn, Lc. i., 
61-2; Introd. Chem. and Phy. Study Ind, Min., 1859, 82 ; Min. Rev., 1895, 42; 
gees Gaz. Upper. Burma and Shan States, 1900, ii., pt. i., 227-30; 

1, pt. ii., 392.) 
Lew 

- GLASS AND GLASSWARE.—Glass is known in India by D.EP., 
the vernacular names of kanch, kunnadi, addanni, shishah, kizaz. It is iii. 503-5. 

ix of silicate of potassium or sodium, or of both, with one or more Glass. 
_ Silicates insoluble in water, such as those of the alkaline earths, aluminium, 
manganese, iron or lead. The mixture is effected by fusion. 
 History.—Stein (Ancient Khotan, 1907, 373), in discussing fragments of glass Marly 

* up at Niya (3rd century), observes, “‘ Glass was until the middle of the fifth Knowledge. 
tury of our era known in China only as an import from Ta-Ch’in, the Far West 

rth, China and the Roman Orient, 228 et seq.), and it appears very improbable 
at the introduction of gloss manufacture could have been delayed so long, if 

the making of glass had an art practised in Eastern Turkestan when the 
latter was under Chinese control during earlier centuries. It is significant that, 

_ according to the Pet shih, the first makers of glass in China were traders from the 
try of the Great Yulk-chih, 7.e. from the Old Indo-Scythian dominion, for 

whom Pes land route through Khotan was a more likely line of communication 
sea route.” 

In India glass is little employed for the purposes it is ordinarily used in other Indian Glass. 
_ countries (windows, bottles, etc.), and the process of manufacture, as carried on 
by the Natives, is accordingly very crude and unscientific. The chief materials 
Erloyed are carbonate of soda in its crude condition, called reh, and the impure 

ds of the rivers with certain special earths, etc. The ordinary Native glass is 
_ ®# coarse, impure, coloured or dirty mass, full of flaws and air bubbles, and suitable 
only for the manufacture of beads, coarse bangles and other minor articles. White 

_ glass is sometimes made (or rather re-made) by melting broken glass or glassware 
of European manufacture. 

| _ Indian Production.—The chief centres of the glass industry to-day are the 
| Lahore, Karnal, Jhelam and Hoshiarpur districts of the Panjab; the Bijnor, 

Lucknow and Saharanpur districts, United Provinces; Ahmednagar, Kaira 
and Baroda, Bombay; Seoni, Central Provinces; Patna, Bengal; lastly the 

_ Btate of Jaipur and the North Arcot district, Madras. The chief articles 
- manufactured are bangles (chiiris), beads, crude globes, silvered with mercury Bangles. 

or tinfoil, coarse toys, small bottles, lamp chimneys, etc. The only glassware Beads. 
_ in India with any pretension to art is that produced at Patna. The articles Patna 

_ are generally coloured and the shapes very elegant but exceedingly fragile. Glassware. 
The industry is said to be dying out for want of demand. Special mention may 

_ be made of the glass mosaics seen in the palaces of some parts of Rajputana, 
the Panj4b and Burma. It was to meet this demand that the industry of 
blowing glass globes, silvered inside, sprang into existence. The globes are 
broken up into fragments of certain sizes, then set in coment (or in Burma 
in lacquer), and in that way constitute the chief decorative feature of shish 
mahals (looking-glass palaces). ‘The smaller fragments of silvered glass are 
also worked up into the embroidered phulkari cloths of the Panjab. There is 
in addition the true mosaic art where coloured glass elaborates a pattern, as 
seen in the palaces of Udaipur. 

__ The influences that operate against the establishment in India of glass works Glass Works. 
_ ©n a commercial scale are the cheapness of the imported Western products, the 

_ want of enterprise on the part of capitalists, and the unfavourable climatic con- 
_ ditions, Recently several praiseworthy efforts to extend the manufacture of 
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glass on a scientific basis have been made ; of one of the last, an account is given 
in The Times of India (Oct. 22, 1903). The greatest difficulty is perhaps _ 
apparent absence of a suitable sand for fusing purposes, within easy reach by" 
trade centres, and of the fuel and other essential materials. 

Trade. Trade in Glass.—The total Imports into India of glass and glassw: i 
of all kinds, including Government stores, were in 1876-7 eee 
Rs. 29,45,091 ; twenty years later (1896-7) they stood at Rs. 72,25,9] 
For the five years ending 1906-7 they were as follows 1902-3, 
Rs. 96,15,634 ; 1903-4, Rs. 1,01,17,065 ; 1904-5, Rs. 1,14,21,397; 1¢ 05-6, 
Rs. 1,14,79,658; and 1906-7, Rs. 1,22,75,725. The analysis of the com- 
mercial returns (1905-6) might be givens follows :—13,769,052 superficial 
feet of sheet and plate glass, valued at Rs. 12,44,884 ; 22,520 ewt. of beads: 
and false pearls, valued at Rs. 24,02,442; 65, 785 owt. of bottles, vel 
at Rs. 6,50,645 ; bangles, Rs. 42, 78, 558 ; lamp-ware, Rs. 6 94,138 : 
miscellaneous glassware, Rs. 28,438,441; Government stores, Rs. 1,61, 

Headings. The sheet and plate glass came chiefly from Belgium and the ntl 
Kingdom; the beads from Italy, Austria, Germany and the Uni ited 
Kingdom ; the bottles from the United Kingdom and Germany ; bang! 
from Austria-Hungary ; lamp-ware from Germany, Austria- ts 
and the United Kingdom ; and the other wares from Austria-Hungar. : 
the United Kingdom, Belgium and Germany. Bangles and lamp-ware- 
were returned for the first time in 1905-6. In the same year the Exports 
(Indian produce) amounted to Rs. 98,029. Bombay exported the: larg 
amount, viz. Rs.89,177, and the chief market was Persia, followed 
Turkey-in-Asia, Arabia, Ceylon, Aden and the United Kingdo i eye 

[C/. Buchanan-Hamilton, Journ. Mysore, etc., 1807, i., 147-51; iii, 360-73 3 5 
Monographs, Pottery and Glassware :—Halifax, "Panjab, 1890, 23, 24-7 ; 
Skein-Ko, Burma, 1894, 5, 13; Maconochie, Bombay, 1895, 8-9; Mukh ; 
Bengal, 1895, 10-11; Dobbs, U. Prov., 1895, 29-35, 41-4; Tilly, Glass Me 
of Burma, 1901 ; Agri. Ledg., 1901, No. 13, 446-7; 1902, No. 5, 125; Ma 
Weekly Mail, Oct. 1, 1903, 365 ; Pioneer Mail, Oct, 2, 1903, 24; Watt, Ina . 
at Delhi, 1903, 76, 96-7; Holland, Ree. Geol. Surv. Ind., 1905, xxxii., pt. Bs -10.] 

q 

D.E.P., GLYCINE SOJA, Benth., Journ. Iinn. Soc., viii., 266; Kew | 
iii, 509-12. Rept. 1882, 42-3: Prain, Journ. As. Soc. Beng., 1891, Ixvi., 403-4 4 
Soy Bean. Duthie, Fl. Upper Gang. Plain, 232; G. hispida, Mazim., Duthie and Fulle 

Field and Gard. Crops, 1893, pt. iii., 3, t. 85; LEGUMINOS.. (Follo 
the suggestion made by Prain, the above name had better be ad 
for the cultivated plant and G. wsswriensis, Regel & Maack, for the wild, 
which = G. Soja, Sieb. & Lucc.). TheSoy Bean ; in Indian vernaculars, — 
bhat, ram, gari-kulay, hendedisom horec, pond disom, an- ing-kiyo, tau-dza, 
bhatnas, seta, musa, khajuwa, ete. | on 

A sub-erect or creeping annual native of China, Cochin-China, Japan 
and Java, comparatively recently introduced into India, though recor 
as acclimatised and even seen as an escape from cultivation. It t, 
in fact, be described as extensively cultivated, though more as.a: garden 
than a field crop ; is especially prevalent in Eastern Bengal, Assam (Ba : 
Sub-division), the Khasia hills, Manipur, the Naga hills and Burma. bis: 
not infrequent in the plains of India proper, especially in Busta, Gorakhpur, 
Patna and Purnea, etc. In Bombay and Madras, however; the ‘Soy a 
Bean has apparently hardly passed the experimental stage. : 4 

Cultiva- Cultivation.—Two chief varieties occur, one called white, the other k lee! . 
tion. _On the plains it is generally grown by itself as a kharif (autumn) crop. The seed 

are sown from June to September, and harvested from November to Decem be = & 
They should be placed at a depth not exceeding 1 to 14 inches, and 18 plants” = | 
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| gay. be left, after weeding, to the square yard. Aipemipon , or one rich in organic 
_ matter, is preferred. A good manure for it is sulphate of potash, but nitrogen 
may aS yee ee 
soil: rs) ic matter, in the form of rape or mustard cake In Assam 

is sown oan u (autumn rice) in Apriland May. The dhu crop is removed in 
ily and August, and its stubble acts as a support for the bean plants, which are 

re ady apt bervert én December and January. 
Ser h (Food-Grains of Ind., 1885, 140-3) gives the following analysis of the 

Sencin 100 parts: water 11 0, albuminoids 35-3, starch and sugar 26° 0, fat 18-9, 
*2, and ash 4°6. Its chemical composition thus places it above other pulses 

ofly in the form of ddl or saté. In Japan it is largely used as a sauce, cheese 
or paste, and in China an edible oil is obtained from the seed. If cut when 

10 pods are fully formed it makes a most nutritious fodder, and the seed-cake, as 
dy stated, is an extremely rich cattle food. [C/. Milburn, Or. Comm., 1813, 

; Drug. Bull., Feb. 1890, 113 ; Trop. Agrist., 1893, xiii., 50 ; 1903, xxiii., 
Mis: cing, Trop ‘Agrist., 1897, xvii,, 460; Ind, Agri., March 3. 1899, 93; 

"Rebs 9, 1899, 56; Agri. Ledg., 1903, No, 5, 137; Kénig, Chem. 
der Mensch. Nahr. +» 1903, i., 1484; Kew. Mus. Guide, 1907, 

“srs ep 1, 65.) 

Born: Bsn, Man. Econ. Geol. Ind., 1881, iii., 173-230, 608-10 ; 
M et, Man. Geol. Ind., 1887, iv., 1; Smith, Gold Mining in India, in Mining 
Institute, 1893 ; Watt, Min. Rev., 1894 to 1897 ; also Mem. Res. Br. Ind., 
1894, 19-20; Bosworth-Smith, Rept. Kolar Gold-Field and its Southern 
Extension; 1889; Grundy, Repts. Insp. Gold Mines, Mysore State, 1894, 
1895; Hatch, The Kolar Gold-Field, Quartz-Mining and Gold- Recovery, in 
Mem. Geol. Surv. Ind., 1901, 1-90 (numerous plates); Holland, Rev. Min. 
Prod., in Rec. Geol. Sure. Ind., 1905, xxxii., pt. i., 10, 12, 45-50. Gold has 
been known since the most remote classic ‘Girvies "of Tndia : it is indicated 

by the following vernaculars :—sona, gser, swarna, pwon, bungdrum, mas, 
_ kanchana, shwae, run, tibr, zahab, tilla, 2ir, etc. 
_ Occurrence.—Gold is known to occur throughout India—in the Bengal, 

_ Madras and Bombay Presidencies; in the Central Provinces, Panjab, 
— United Provinces, Burma and many of the Native States. The ultimate 
_ derivation is mainly the quartz reefs which traverse the metamorphic 
and sub-metamorphic series of rocks, but smaller quantities appear to 

exist in certain chloritic schists and quartzites and possibly also in some 
forms of gneiss. The only other sources in Peninsular India are the recent 
and sub-recent alluvial deposits which rest on the metamorphic and 
_sub-metamorphic rocks. In extra-peninsular regions, gold is met with 
in tocks of different periods; in Ladakh in quartz reefs of carboniferous 

; in Kandahar in cretaceous formations ; while along the foot of the 
ya the tertiary rocks which flank the ‘base of the hills are more or 

Dida auriferous. Holland (/.c. 45) has pointed out that India occupies the 
sixth or seventh position among the leading gold-producing countries of 

the world, but that the total output is nevertheless insignificant, aggre- 
gating no more than 3} per cent. of the world’s annual supply. The 
following brief abstract of. the available information regarding the occur- 

_ rence and production of gold, province by province, may be useful :— 
_ Benyal.—Gold is obtained in Orissa, Midnapur, Bankura and in the Province 

of Chota Nagpur. In recent years attention has been drawn chiefly to the 
latter, where, under the control of the Geological Department, an extensive 

_ survey for gold has been conducted by several officers whose publications are 
‘mentioned below. ‘The area examined covers part of the districts of Manbhum 

_ and Singhbum, with the tributary States of Gangpur, Bonai, Udepur and Jash oo 
_ Commenting on Mr. Maclaren’s final report, the Director says that though 
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undoubtedly almost universal in the country examined, gold-prospecting could 
not (with one or two exceptions) be honestly recommended as a reasonable : 
venture (General Report, 1902-3). The examination found the deposits in the — 
quartz reefs to be very thin and patchy and the ore bodies small. ‘“‘ The recover 
of gold from alluvial deposits,” the report further adds, “ offers no bight 
prospects than that of mining quartz veins.” [C/. Noetling, Sonapet Gold-F% 
in Rec, Geol. Surv. Ind., 1890, xxiii., pt. ii, 73-8 ; 1896, xxix., pt. i., 2; King and 
Pope, Gold, Copper, Lead in Chota Nagpur, 1891; Hatch, Rept. Parhardiah — 
Quarizites, in Mem. Geol. Surv. Ind., 1901, xxxiii., 68-71; Holland, Gen. Rept. Geol. 
Surv. Ind., 1901-2; 1902-3, 10-4; Maclaren, Rec. Geol. Surv. Ind., 1 
Xxxi., pt. ii., 59-91 (with map).] , ie 

Assam.—For an account of the gold of this province the reader should consu 
Maclaren’s exhaustive paper on the Auriferous Occurrences of Assam (l.c. 190 
pt. iv., 205-32, with numerous plates and maps). In a brief notice on that pap 
Holland (Rev. Min. Prod., 1905, xxxii., 140) remarks that the most sti i 
feature of the gold deposits of the Assam valley is the universal distribution of 
the metal in extremely small percentages throughout the gravel of the river-beds 
This Maclaren holds to be due to two main causes, the wandering of the B 
maputra over the plain and the wide distribution of the Tipam or Sub-Himala; 
sandstones, which are certainly auriferous in places. The next characteri 
feature is the general aggregation of gold at a point the distance of which from 
the hills is dependent on the strength of the current and the form of the gold dust. 
This point of general deposition is marked on the Assam rivers by the occurrence 
gravels containing pebbles up to 6 inches in diameter. Above the point indicate 
the only deposition is that due to local diminutions in the velocity of the 
as on the beaches at the end of a long pool or on beaches lying parallel with the — 
stream, and to which the gold is carried by the back eddies, where it is.retained in 
the interstices between the large boulders. 2 

The only gold deposits considered by Maclaren to be worthy of further pros- 
pecting are the Guri Mara, above the Sadiya and opposite the Chunpara Stockade ; _ 
the Sibia Mukh on the Dihong river, and the Derpai pool on the Subansiri river. — 
The most promising deposit is that on the Subansiri. The gold in general is of 
good quality, but the individual gold grains, except in afew places on the Subansiri, 
are extremely small and much flattened. a 

United Provinces.—The production of gold in these provinces is comparatively 
unimportant. The only districts where it occurs in any quantity are Bijnor, — 
Naini Tal and Garhwal, but the estimated production is only about 50 to 80 ¢ 
per annum. The general method of working is the washing of auriferous sands 
found in the beds of certain rivers, most notably Ramganga, Sukhar Sot, Phike 
and Khoh in the Nagina Tahsil of the Bijnor district. Tye 

Central Provinces. —Gold-bearing sands occur in most parts of these provinces, _ 
but the output is comparatively insignificant. The chief localities are Nagpur 
Division, especially Bhandara, Balaghat, Chanda, etc. [C/. H. Nunn, Monop. 
Gold and Silver-Ware, 5-10.] In Central India gold appears to be confined to 
the Ajmere-Merwara district. 

Panja4b.—The districts where gold is found are Bannu, Peshawar, Hazara, 
Rawalpindi, Jhelum, Kangra, Ambala, Gurgaon, and Hoshiarpur. The most 
important are the Jhelum district, where gold to the value of £770 was produced — 
in 1901, and a fair amount in the Hazara district. It is said that recently an — 
application has been made to the Panjab Government on behalf of a Syndicate 3 
in British Columbia for the grant of a dredging lease for gold in the bed of the © 
Indus. [C7. Maclagan, Monog. Gold and Silver Works, Pb., 1888-9; Robertson, 
Settl. Rept. Rawalpindi, 1893, 15; Mem. Geol. Surv. Ind., 1897, xxvi., 287; 
Madras Weekly Mail, June 7, 1900, 502; Capital, Feb. 4, 1904.] ‘we 

Kashmir.—Gold-washing is carried on in some villages, chiefly in the Skardu 
Tahsil and Kargil Tahsil, Baltistan. In the former, the chief locality is the 
sands of the Bashahr river, and in the latter along theleft bank of the Dras-Sooroo 
river from Hardas to Maimus, at Sher Alithang near Kharbu, and at Chuskor, 
some eight miles from Kargil. The market value of a tola is Rs. 20 and the State 
rate Rs. 18. [Cf. Drew, Jummoo and Kashmir, 1875, 409 ; Clarke, Skardu Tahsil — 
and Kargil Tahsil, 1901, 10; Kaye, Note on Assess. Rept. of Kargil Tahsil, 1901, 
45; Lawrence, Valley of Kashmir, 62.] 2! 

Bombay.—Auriferous rocks oceur inthe districts of Dharwar, Belgaum, Kaladgi, 
in the South Mardthé country, and in the province of Kathiawar, but the output 
of gold in late years has been very small. Recently, however, promising work , 
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in reef-mining has been commenced in the Dharwar district under the auspices 
of the Dharwar Reefs Depeentas. 
Madras. —Gold is found ura, Coimbatore, Salom, Wynaad, the Nilgiris, 

Malabar, North Arcot and Bellary. In recent years, how- 
ever, all the gold produced in the Presidency was from the Kangundi mines in 

and was continued with varying success until 1900, since when working has 
; . The highest yield was obtained in 1898, viz. 2,854 oz. Prospecting 

recently been carried on at Wynaad and three of the old mines were open 
, part of 1901, but did not yield any gold. [O/. Hayden and Hatch, Gold- 

of the Waindd, Mem. Geol. Surv. Ind., xxxiii., pt. ii.] 
. Mysore and Hyderabad.—The gold of Mysore State is solely derived from the 

‘Kolar district, which occupies a small tract of country in the eastern extremity 
ofthe State. Roughly, the field is about ten miles long from north to south, two 

miles wide from east to west, and made up of analical folds of schistose rocks. 
- Hatch says that the auriferous lodes of the Kolar gold-fields consist of a series 

> quartz veins which occupy a central position in the belt of Dharwar 
Although there are several allel veins, it is on the Champion lode 

that poring. mines have been developed. ‘The attention of European 
tors w: irected to this area by numerous Native workings of unknown 

; and since operations commenced on a large scale, shortly after 1880, 
_ gold extracted, up to the end of 1903, has reached a value of nearly 19 

_ millions sterling. During this period five companies have paid £8,250,000 in 
; ds, while the Mysore State has received nearly one million as its royalty. 

: a oe workings, now somewhat more than 3,000 feet below the surface, 
_ show little diminution in the value or width of the auriferous quartz vein. During 
the past five years the amount of quartz crushed has increased from 337,636 tons 

2 1898 to 546,752 tons in 1903, and the value of gold extracted has increased from 
£1,576,000 in 1898 to £2,284,000 in 1903.” [Imp. Gaz., 1907, iii., 14.] Holland 

ves that various improvement schemes, with the object of reducing working 
have been introduced in recent years, one of the most important 

; the provision of electric power from the Kauveri Falls. The supply com- 
_ menced about the middle of 1902, and has regularly furnished over 4,000 horse 

power to the various mining and metallurgical works. In The Madras Weekly Mail 
Hone 1, 1905, 597) an account is given of a new discovery of gold in Mysore at 
Yellahanka, 22 miles north-east of Bangalore, which seems of future importance. 
_ The citation of publications in the opening paragraph practically denotes 

_ those of Madras and Mysore, but there may be added the annual reports of the 
various companies, of which, in alphabetical sequence, the following may be 

ted :—1. Balaghat Gold Mining Company ; 2. Champion Reef Gold Mining 
ny ; 3. Coromandel Gold Mining Company; 4. Ooregum Gold Mining 

Company ;. 5. Mysore Reefs Company ; 6. Mysore Gold Mining Company ; 7. 
he New Kempinkote Gold Field; 8. Nine Reefs Company; 9. The Nundy- 
oog Company; 10. The Oriental Gold Mining Company ; 11. the Road Block 

Gold Mining Company, ete. 
_ | In Hyderabad the only quartz mines producing gold are those of Hutti and 

- Wundalli in the Nizam’s Dominions. At the Wundalli mine 7,822 oz. of gold 
were recovered in 1899, but the mines were closed in 1900, and the Hutti mine 
was the only one at work at the end of 1903. In the latter mine the total 

_ output for 1903 was 3,414 oz. 
_ Burma.—The only reef mine of importance is the Kyankpazat near Wuntho 
in Upper Burma. Holland tells us that this mine yielded in 1898, 1,120 
oz., and maintained and indeed increased its yield until 1902, when 1,984 
oz., valued at £7,606, were produced, but in 1903 the auriferous chute was 
worked out and the mine closed. From recent exploration, however, Burma 

, to be very rich in alluvial gold, and in 1903 a license was issued to a 
pany to dredge gold in the Irrawaddy above Bhamo. Gold to the value 

of Rs. 2,016 was produced, and the result was sufficiently successful to induce 
the Company to extend its operations. The greater possibilities of dredging on 
the Irrawaddy appear to arise from the fact that the waters of the river are 
derived from ranges where, even in the cold weather, there is a heavy rainfall. 
(C7. Imp. Gaz., 1907, iii., 141-3.] The Indian Agriculturist (Feb. 1905) gives 
the practical results of an interview with Lt.-Col, Mackenzie Foss, on the 
subject of the occurrence of tin and gold in Lower Burma, in which that 
gentleman apparently stated that, in his opinion, the district of Mergui was one 
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of the richest in alluvial gold in the world. [C/. Nisbet, Burma under Brit. Rule t 
and Before, 1901, i., 347, 397 ; Rec. Geol. Surv. Ind., 1892, xxv., 129; 1893, xxvi., — 
7, 48, 163; 1894, xxvii., pt. i, 10-11, 117, 122-3.] volt 

Uses.—Gold is largely employed by the richer classes in India for the purpose 
of personal adornment or in the ornamentation of sacred buildings, palaces, ete, 
The most important art industries for which it is employed are, therefore, coins, 
jewellery, gold-leaf, gold wire and thread (used in the fabrication of cloth of gold 
(kinkhabs), braids, lace, etc. Stein (Ancient Khotan, 1907, 192-4, 210, 224, ons 5 
496) discusses the gold-digging at Yotkan and mentions the instances where he — 
found gold employed by the artists of the sand-engulfed ruins. These datefrom 
the 3rd to the 8th centuries. While he found gold-leaf extensively employed Zz 
in the ornamentation of the idols, statuary, etc., he makes no mention of havi 
come across an example of fabric with gold wire (thread). He met with Chinese 
and Tibetan brocaded silks, but no examples of the Indian kinkhab. * he 

For the uses of gold in Mepricrnz, the reader should consult Dutt (Mat. hea 
Hind., 1900, 57-61). [Cf. Ain-i-Akbari (Jarrett, transl.), iii., 315-6; M ji | 
Art Manu}. Ind., 1888, 97-144 ; Ind. Art at Delhi, 1903:—Gold and Silver Plate, 
31-42, Gold Brocades (kinkhabs, etc.), 319-38, Gold-wire, 416-8, Gold and Silver 
Embroidery, 419-24, Jewellery, 489-93. The following enumeration, province __ 
by province, of the publications that deal with the Indian industries that employ 
gold may be found useful :—Brneat: Mukerji, Monog. Gold and Silver Work, 
1905. Assam: Henniker, Monog., 1905. Unrrep Provinces: Hoey, Monog. 
Trade and Manuf., 110-3, 157, 184, 194, 196-7 ; Charles, Monog., 1905. PangsAB+ — 
Maclagan, Monog., 1890. Cenrrat Provinces: Nunn, Monog., 1904. Bompay: 
Burns, Monog., 1904. Mapras: Havell, Rept. Arts and Manuf., Govt. Proc., 1886, — 
5, 6, 18, 15. Burma: Max and Bertha Ferrars, Burma, 1900, 107-11. a 

TRADE.—If Max Miiller and others be correct in identifying 
India with the Ophir of Scripture, the present production is possibly only j 
a tithe of what it has been. According to Napier (Metallurgy of the Bible), 
King David derived, through the trade of Ophir, gold to a valuation of 
£600,000,000. But another opinion fixes Ophir in West Arabia. Pliny — 
speaks of Indian gold coming from the country of the Narew (the Nairs — 
of Malabar), and thus practically the Mysore mines. vont 

“Within the past few years the net imports of gold have apparently — 
diminished. Thus the excess of imports over exports during the ten years — 
ending 1891-2 averaged about 729,900 oz., while during the following ten _ 
years the average did not exceed 442,400. Thereductionismainlydueto 
two causes. Large imports of gold had been made by banks to be exchanged _ 
for silver, and the accumulation of gold coin having been found incon- 
venient by Government—for gold does not circulate freely in the country 
—the surplus was shipped by the Government to. London, where at the 
same time considerable purchases of silver were made for additions to the 
coinage. Secondly, the Mysore gold-mines now send to London large quan- 
tities of gold every year, and this export reduces the net imports shown _ 
in the trade returns. It is probable that on the whole there was no real _ 
decline in the demand for gold in India, which is in value about half of — 
that of silver. In 1902-3 the net imports rose to 1,417,000 oz., and in 
the following years to 1,566,237 and 1,516,991” (Imp. Gaz. 1907, iii., 292). 
| Holland (Rev. Min. Prod., l.c. 47), commenting on Indian production, 
observes, “‘ For the six years under review the value of gold extracted was 
£11,310,038 or 60 per cent. of the total value (£18,687,818) extracted in the 
twenty-one years since the commencement of work under European super- 
vision. With the increase in output dividends have also increased, rising | 
from £739,114 in 1898 to £1,019,347 in 1903, or an increase of 38 per cent, 
The total dividends paid during the six years were £4,988,793 or 60 per 
cent. of the dividends (£8,287,071) paid since 1882, indicating that dividends _ 
and output have advanced pari passu.” [Cf, O’Conor, Rev, Trade Ind... ) 
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_ GOSSYPIUM (Cotton); Watt, Wild and Cult. Cotton Plants of DEP., 
the World, 1907, 1-406, tt. 1-53. A genus of Matvaces, the species of tv-1-174. 
“which are widely distributed on both sides of the equator, and in both Coton. 

smispheres. | On the north they extend, under cultivation, to Crimea 
(45°), and onthe south to the latitude of the Cape of Good Hope (34°). 

cultivated plants are so difficult to understand or have been half 
‘so much confused through conflicting opinions regarding the existing 

‘as the cottons. Practically all the botanical names in current use scientisic 
"were founded on cultivated plants, and these changed subsequently, and in %#™* 
ee onocs so rapidly that they are now mostly unrecognisable. Instead 
of rejecting a nomenclature thus hopelessly useless, one botanist after 
another has given his peculiar views and reassorted the published names. 
eg obvious duty of establishing species on the wild forms and grouping 
the cultivated states as near as may be possible under these, has been 
absolutely neglected and the literature of the genus become confusion 
worse confounded. Useless controversies have engaged attention, such as 
whether there are fifty or more species, or only three, or even only one in 
the whole world ; another, whether a single characteristic of supreme value 
ean be discovered, upon which a classification of the forms might be based. 
The early authors divided the cottons into trees and bushes, or into peren- perennials, 
nials and annuals. It has now been established beyond dispute that all 
species of Gossypium under suitable environment are perennials if left 
alone, and may in time become large bushes or even small trees. More- 
over, when cultivated they readily respond to environment, and when 
necessity exists become annuals or otherwise adapt themselves. On dry 
stony soils they are usually perennials, on rich loamy soils annuals, more 

_ especially if restrained by cold in the winter months or by a heavy periodic 
- (monsoonic) rainfall or by infestations of pests. Some writers have placed character of 
- eonfidence on the characteristics of the seed as affording a key to classi- °4 
fication. Tf pect of a double layer of wool, viz. an under-velvet Velvet or Fuzz. 
or fuzz (as it has been called) and an outer layer or floss (the true wool or 
lint), such seeds have been regarded as denoting very different plants 

_ from those with a naked seed, that is to say, not possessed of the under- Naked. 
_ coating (fuzz). This conception originated the classification into album 

(white or fuzzy seeds) and nigrum (black or naked seeds). So again the 
fact of the seeds being free from each other or attached together into what 
has been called a “chain” or “kidney” mass, has been accepted as a Kidneyed Seeds. 
further means of diagnosis. But as opposed to such views it has recently 
been shown that certain structural peculiarities have originated in conse- 
quence of adaptation to beneficial insects, such as the kelep ant of Guate- 
mala, or as protective measures against enemies. Of this latter kind may Protective 
very probably be the formation of the floss and of its special and varied — 

sculiarities. Hence another set of writers have rejected all the distinctions 
toed on the fruit or seed and have advanced the argument that selection 
should primarily be directed towards lowering the size and weight of the seed, 
and thus increasing the proportion of wool. No structural manifestations 
would accordingly be less constant than those based on the seed and floss. 

But the colour of the fuzz and floss have been even more frequently utilised Colour of Floss, — 
as aids in classification than structural characters, The names Nanking 

569 

Wild Species. 



GOSSYPIUM 
History 

Kakhi Cotton. 

Hairiness of 
Leaves, 

History, 

Indian 
Knowledge. 

THE COTTON PLANT 

and religiosum were at first used to denote a red or kakhi coloured floss, — 
and the belief was accepted that all wools of that colour were obtained from 
one and the same species. As opposed to that view it may be mentioned 
that Fortune (Three Years’ Wanderings in China, 1847, 264) says that the 
mie wha or yellow cotton of China cannot be separated from the white form, — 
and that the seed may come up either white or yellow. [Cf. Liotard, Note, 
Nanking Cotton in India, 1883.] As a matter of fact it would now appear - 
certain that most wild cottons have a red-coloured fuzz or even a red fuzz 
and floss: accordingly, under negligent cultivation or as acclimatised 
escapes from cultivation, the woolly coating of the seeds, in the majority 
of species, may become reddish coloured. Conversely, red-coloured — 
cottons, if carefully cultivated, invariably lose their colour and become 
white. Lastly, still other writers have sought for a classification based 
on the shape and degree of hairiness of the leaves and bracteoles or the 
shape and colour of the flowers. But, as with most other cultivated plants, 
the classification of the forms of Gossypium is alone possible on the 
basis of the wild plants and through an aggregation of all natural character-_ 
istics, including geographic and climatological considerations, and not 
upon any arbitrary (single) standard. oe 

In this view it may now be desirable to furnish the practical results — 
of a special study of the genus Gossypiwm (restricting attention as far 
as may be possible to the Indian forms) and to draw up the history of the 
available information regarding the cotton industry, with special reference 
to the periods of discovery, the stages in cultivation, the improvement of — 

the plants of commerce, and the progression in industrial knowledge:— _ 
I. THE HISTORY OF THE COTTON PLANT AND COTTON 

INDUSTRIES. cee 

It would not be far from correct to describe cotton as the central feature of 
the world’s modern commerce, Certainly no more remarkable example of a 
sudden development exists in the history of economic products than is the case 
with cotton. ‘The enormous importance of the textile to-day, in the agricultural, _ 
commercial, industrial and social life of the world, renders it difficult to believe — 
that but little more than two hundred years ago cotton was practically unknown 
to the civilised nations of the West. But it is perhaps even still more sin; 
that a fibre which, for many centuries apparently, had been a staple article of 
clothing in India and the East generally, should scarcely find a place in the early | 

ay ite qa yee 

classical literature of these countries. Nearly all the beautiful and useful plants 
of India have their properties extolled by the Sanskrit poets, and indeed are 
frequently dedicated to the gods, but cotton—the plant above all others which 
might have been expected to have formed the theme of nature-worship—is 
hardly more than incidentally mentioned. iS 

The Sanskrit word kdrpdsd-i, often rendered cotton, is connected with the 
Greek and Latin carpasos or carbasus, and denoted a fine textile. That name 
was also known to the Phenicians and Hebrews, but whether it Baek 
in India or was imported there would be hard to say. Mr. F. W. Thomas 
who has kindly permitted me to consult him on this point, infos 
that ‘‘the earliest mention appears to be in the Asvaléyéna Srauta Stitra 
(say 800 3B.c.), where the material is contrasted with silk and hemp, as that — 
of which was made the sacred thread of the Brahmans. Probably the word was — 
thus borrowed from India. The other words tila and picu are later—they “YF 
denote the substance.” ‘‘ The Sanskrit dictionaries give four names (vadara, — 
karpdst, tundikeri and samudrdnté) for the shrub, while the wild kind is called 
bharadvdji. They also mention that kdrpdsa and vadara (the material) come 
from the fruit of the plant in question, while the Harsacarita (circa 650 A.D.) — 
twice speaks of the cotton (tila) from the pods of the sdlmali tree” (= semul, 
Bombax malabaricum). In the Institutes of Manu injunctions exist that 
regulate the operations of the washermen and of the weavers, and these all 
point to a social organisation and industrial attainment in which a knowledge 
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, is essential, but it is taken for granted rather than or 
, All this might of course argue antiquity, as it certainly for the 

atts of spinning and weaving, but the word kdrpdsi may have existed for 
s with a generic rather than a specific ification. 

Similarly it is extremely difficult, if not impossible, to determine the earliest 
n references to cotton in the Persian, Arabic and European classics. It is 

; clear that kutn, katén or kutun (the Arabic name from which we have 

first learned definitely of the cotton plant through the group of explorers who 
visited India along with Alexander the Great and his immediate successors in 
eel Herodotus (450 B.c.) had written of India having wild trees that 

as their fruits. But right down to the middle of the 18th cent 
‘the wool-bearing trees were divided into those with spinose and those wit 
‘smooth stems. The former were the silk-cotton trees, of which Bombax 
_matlabaricum may be given as the type, while under the latter many of the 
botanical writers included kapok (Hriodendron anfractuosum). 
pa A ra percentage of the earliest authors speak of cotton being used for 
—. mattresses, but are silent regarding its being spun and woven. Ktesias 

) appear to have been the first European who observed the spinning and 
‘weaving of the Natives of India, but his description does not necessarily denote 
cotton as the fibre. Theophrastus (350 B.c.) gives us the first definite conception 

_ of Indian cotton cultivation. He says (Hist. Pl. (ed. Schneider), iv., ch. 4, 132), 
“The trees, from which the Indians make cloths, have a leaf like that of the 
mulberry; but the whole plant resembles the dog-rose. They set them in the 

in rows, so as to look like vines at a distance.”” He then adds 
. + cotton cultivation may be seen both in India and Arabia. Indian cotton- 
bearing em set in rows necessarily involves cultivation, but it would be equally 

applicable to the perennial as to the annual plant. The comparison to the dog- 
_ Tose, with its open lax branches, however, brings to mind the perennial roji of 
Gujarat rather than the small compact bush of the ordinary annual cotton. 

_ (See below, under Roji, p. 581.) 
Pliny tells us that cotton (carbasa) was in Tylos called Gossympines. He 

does not state whence he derived that information, but curiously enough by 
modern botanical writers that word has become the generic name for the cottons 
(Gossypium). In the Peri of the Erythrean Sea (63 A.D.) we have the first 
commercial mention of Indian cottons. The raw cotton, as also the Indian 
cotton manufactures, were conveyed by the Arabs from “‘ Patiala, Ariake and 
Barygaza’”’ (the modern Broach) up the Red Sea to “ Aduli.” The Indika of 
Arrian, a work compiled (150 a.p.) from Nearchus, Megasthenes, Strabo and 
Eratosthenes, as also other early Greek travellers, was professedly intended to 
supersede the inaccurate account of India given by Ktesias. After narrating 
the particulars above mentioned, Arrian adds that the cotton of India is whiter 
and brighter than that of any other country. Thus by the beginning of the 
Christian era we have a fairly vivid glimpse of India as a cotton-growing and 
eotton-manufacturing country. Stein (Ancient Khotan, 1907, 374, 412, 430, 442, 
ete.) mentions that cotton cultivation is very largely pursued around the modern 
Khotan, and in other passages he refers to fragments of cotton garments, etc., 
found in the ruins of the ancient city, which must be accepted as dating from 
the 3rd to the 8th century. These are doubtless the oldest authenticated examples 
of the Central Asiatic cotton industry at present known. 

The simple reference to a fibre or textile, under such names as karpdsi, katdn, 
tinon, carbasus or Gossypion may be of no historic value whatever. It has to 
be shown that the word used had the same signification then as to-day. Many 
illustrations might, in fact, be given of the confusion that eeerened regarding the 

; <e@ recognition of the chief textiles of the world, down even to the 17th 
} century. In Manchester, for example, a particular texture of goods, woven of 
; wool, was in 1590 sold under the name of “ Manchester Cottons.” In 1664 the 

© between Sir Martin Noel and the East India Company as to whether 
“* Calico was linen or no” became acute, and that controversy shows how very 
eaty the name “ cotton” was in England accepted as indicative of a dis- 
tinct fibre. 
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There is, however, every reason for believing that the Arabs knew of cotton 
and wore cotton garments before the present era. Unhappily no writer 
discovered who effectually bridges over the gap between the period of the  Periplua 
and that of the physicians who wrote in the 7th to the 10th centuries. a ; 
an Arab medical writer (who lived about 850 a.p.), quotes several earlier ; 
authors, among whom Ibn Hanifa, he says (speaking of Kelbe), described the cotton 
as growing there on trees which lived for twenty years but attained their best 
bearing condition about the ninth year. Renaudot gives a translation of the 
journal of an Arab (Sulaiman) who visited China and India in the 9th ry. 
The original Arabic MS. bears the date 1173, and was translated in 1718 k 
Renaudot, and again in 1845 by Reinaud into French ; but there is an. i 
edition dated 1733. Speaking of the town of Calicut, he says that “‘ g M 
are made in so extraordinary a manner that nowhere else are the like to be 
seen. They are for the most part round and woven to that degree of fine . 
that they may be drawn through a ring of middling size.”, Sulaiman also 
special mention of the fact that the Chinese, rich and poor, were seen to be 
in silk, but he says nothing of cotton in China. It is one of the many surprises 
met with everywhere in the study of the world’s production and trade in co 
that the plant was not cultivated in China for its fibre until the 13th century. 
Tn the 6th century we read of the Emperor Ou-ti having possessed a robe of cotton — 
that he held in much esteem. Towards the end of the 7th century cotton was 
an ornamental shrub in Chinese gardens. Mayer says that it was not until 
1000 A.D. that the plant was fully introduced into China, and this view is accept 
by Bretschneider. There was apparently in China (as in Europe) much opposing & 
to the introduction of cotton as a textile. : 

Marco Polo (who travelled through a large portion of Asia in, 1290 A.D.) refers 
to the production and manufacture of cotton in Persia, Kashgar, Yarkand, Khotan, 
Gujarat, Cambay, Telingana, Malabar, Bengal, etc., but is absolutely silent on 
these subjects in connection with China. Speaking of Gujarat, he says the cores 
trees are of great size and attain an age of twenty years, but he adds, when 
of that age the cotton is only used to quilt or stuff beds. Referring doubtless ad . a 
Masulipatam, he says it produces specially fine ‘“‘ buckrams” (muslins) and 
chintzes. The Rev. E. Terry, Chaplain to Sir Thomas Roe’s Embassy to India 
in 1615, speaks of the cotton plants near Surat as growing for three or four 
years before being uprooted. The cotton plant seen by Rheede in Malabar, 
during 1686, he describes as a shrub 10 to 12 feet in height, found growing in 
sandy places—he does not say cultivated. 

Turning now and very briefly to Egypt. Pliny, in his account of Ethiopia, 
speaks of the portion that borders on Egypt having cotton plants that afford a 
more woolly fibre than is customary and as possessing exceptionally large pods. 
Yates (Text. Antig., 1843, 334-54), commenting on that passage, observes that 
the plant referred to may have been G. arborewm. He further says that cotton 
was not grown in Egypt proper during ancient times. In support of that view 
he affirms that the MS. copies of both Pliny and Julius Pollux (a century later — 
than Pliny), that have been cited as upholding an ancient cultivation, have had 
that interpretation put upon them through marginal annotations which were 
made about the 14th century a.p. being taken as parts of the original text. He 
accordingly maintains that cotton was first cultivated in Egypt about the 13th 
or 14th centuries, and in support of that opinion mentions the fact thatthe Arab 
physician Abdullatiph, who visited Egypt in 1200 a.p., and published a list 
of the plants he saw, makes no mention of cotton. Further, Yates points out 
that the ancient paintings and sculptures of Egypt, while they show flax cultiva- i 
tion and purification of the fibre, give not the slightest indication of cotton. And 
this view is confirmed by Prosper Alpinus (De Pl. A’gypti, 1592, 29), who makes 
the significant observation that the Egyptians in 1592 imported cotton for their 
own use from Syria and Cyprus, and only cultivated in their gardens, as a curious 
and ornamental plant, the Gossypium which he figured and described, viz. 
G.arboreum. He adds, however, that the Arabs make webs of that cotton v 
they call sessa. Forskal (Fl. 42g. Arab., 1775, 125) indicates two forms of cotton 
met with by him : G. rubrum, which he says was known to the Arabs as oth, hadie, 
or odjas (from the description given, the plant indicated was very likely to have 
been G. arborewm, Linn.) ; while his second species (which he calls G. orton 
answers fairly closely to G. herbaceum. [Cf. Adler and Casanowiez, Bib, 
Antiq., in Ann. Rept. Smithsonian Inst., 1896, 1005.] 

It is thus very remarkable that the accounts given by the earlier authors 
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regarding Indian and Egyptian cottons almost al! point to perennial, not annual 
and so persistently as to suggest that the annual stock may have been a 

quent discovery obtained very possibly from Arabia. 
- In the 9th century Sicily was taken by the Saracens, and according to Abu 
Zac Ebn el Awam (Ban , transl., ii., ch. 22, 103) they at once introduced 

on of cotton. m the account given of the methods of cultivation 
at must have been the annual stock, now known as @. herbaceum. Tn 

re ) across the Mediterranean to Spain, and for three centuries thereafter 
; had a flourishing cotton industry. There would thus seem no doubt 

’ cultivated in the regions indicated. Where they obtained that plant may 

almost be given as the northern tracts of Arabia and Mesopotamia, where it stands 

| he Indian) plant was closely associated with the early Saracens ; their re- 
ligion, their cotton and their sugar might be spoken of as the triple agents of their 
i vili tion. As acultivated plant, that cotton was carried by them to Constanti- 
nople, and very possibly through Turkey, Asia Minor, Armenia, Kurdistan and 
‘Mesopotamia to Persia, if not even to the frontier of India. So also they in time 

ny have conveyed it to Egypt, in connection with their Baghdad trade, which 
n the conquest of Spain went vid Alexandria. But before passing away from 

this subject it may be added that there would seem no doubt a limited culti- 
vation of cotton had been established in Crimea and South Italy some short 

. dh aed to the European conquests of the Saracens, so that it is just possible 
it may have existed, if it was not indigenous in some of the islands of the Medi- 
_terranean, prior to the knowledge of its utilisation as a textile, just as the tea 
a gee in Assam prior to its being brought from China by Gordon and 
Por . Itis not surprising, therefore, that Dioscorides should make no mention 
of cotton. The cultivation of @. herbacewm in time, however, was diffused 
fred ra the countries bordering bothshores of the Mediterranean, and a cotton 

- 

was established which held sway for several centuries. 
__ It may perhaps suffice for the purpose of this work to indicate very briefly the 
4 Beer iaitoric facts in the rise and present position of the cotton production and 
trade of the New World and of the cotton manufacturing enterprise of Great 

_ Britain. The earliest mention of the English cotton trade appears to occur in 
‘a little poetic work entitled The Politie of Keeping the Sea. This is given by 

_ Hakluyt in his Voyages, etc. (i., 213), and was apparently originally published in 
1430. The merchants of Genoa are spoken of as carrying silk, pepper, woad 
and cotton to England, and as taking back woollen goods. It is thus probable 
that at an even earlier date than indicated England procured cotton from the 
Levant, since the fibre is spoken of as an ordinary commodity. In 1492 
Columbus discovered the West Indies and America. The Spaniards on their arrival 
in the New World found cotton being cultivated and manufactured, from the 
‘West Indies to Peru and from Mexico to Brazil. In 1498 Vasco da Gama sailed 
for India round the Cape of Good Hope. The success of that expedition gave 
to Western Europe a direct route to India, and struck a severe blow at the com- 

_ mercial supremacy of Venice and Genoa. ‘‘ Thus previous to the discovery 
of America and the West Indies and for some time afterwards, England, and 
oath all Europe, were supplied with cotton from the Levant” (Milburn, 

. Comm., 1813, ii., 279-82). Down to the close of the 16th century England 
obtai her cotton (a small demand) from the Levant, and her supplies of 
Indian cotton goods vid the Mediterranean ports. As late as 1641 we read that 
“the town of Manchester buys cotton-wool in London, that comes first from 

and Smyrna.” The supply, if any, from the West Indies must accord- 
y have been very insignificant. The early historians of Brazil affirm that 

a cotton plant was found indigenous there, and that the Natives made use of 
_ it to supply the cotton of their simple needs. In Bahia it must have been culti- 
_ vated, however, since De Souza speaks of it (1570-87) as’ cleaned with the hoe, 
‘two or three times a year. Pizarro in 1522 found cotton in Peru, and it has 
‘since been recognised in the ancient tombs of that country. De Vica is re- 
“por to have dtasovered, in 1536, a wild cotton in Texas and Louisiana. Thus 

when first made known to Europe, the American continent, as also the West 
- Indies, possessed not only a cotton industry but both wild and cultivated cottons, 
‘independent of those of the Old World. But we know nothing for certain of 
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the species of American cottons until approximately two centuries after shia 
original discovery. 

The first attempt to grow cotton in the United States was in Virgi 
was not, however, until the second decade of the 17th century that eit 
cultivation was organised, and then from seed obtained both from the Levant 
from the West Indies. It took nearly a hundred years from that date before t 
plantations became of national importance, but the seat of the industry gradu: 
shifted south and west. England began to manufacture cotton about 1635, 
continued to draw on the Levant for her supplies of the raw fibre. An outery 
against the imports of Indian cotton goods began to be raised in England, i 
graf (who died in 1644) speaks of the cotton seen by him in Brazil as having the 
seeds united together—the condition we now call kidney-cotton. Ancora 
Samuel Wilson, Smyrna and Cyprus seed, by the close of the 17th century, 
been successfully acclimatised in Carolina. 

The 18th century opened with repressive legislation passed by the baie 
Parliament against Indian calicoes, but witnessed the imports by England 
Scotland of raw cotton amounting to 1,000,000 1b. Cotton was raised in 
from seed supplied from Chelsea by Philip Miller (the original stock of the ; 
seeded plant now known as G@. hirsutwm). In 1782 muslins were first made e 
England, and in that year South American or Brazilian cotton began to be 
regularly received. Two years later a ship which brought eight bags of cotte 
from America to Liverpool was seized on the ground that so much cotton co 
not have been produced in the United States. In 1786 the green-seeded cotton 
was in the States the most largely grown of all kinds, but in that year the black- 
seeded or Sea Island cotton was introduced from the Bahamas. 

Through Patrick Walsh, Pernambuco cotton was successfully inigodinaall 
into the United States in 1789. Dr. Hove was sent to India to study the Indian 
cotton trade and Indian cotton plants, but his mission was resented by the East 
India Company, and his report was not published for sixty years after his return — 
to England. Shortly after the date of Hove’s visit the East India Company 
commenced, however, a series of experiments with a view to improve the quali 
and increase the quantity: of cotton produced in India. Up to this point 
obtained her supplies of raw cotton from the Levant, India, the West Indies a: 
South America, t a 
Cayenne. The century closed with the exports from the United States to England 
at 9,532,263 lb. and from India at 729,643 lb. 

The 19th century opened with the cotton crop of the United States being 
returned as 48,000,000 lb., contributed as follows :—South Carolina, 20 million ; 
Georgia, 10 million’: ; Virginia, 5 million; North Carolina, 4 million; and Ten-— 
nessee, 7 million pounds. The exports from that crop to Great Britain were 
20,000,000 lb. Total consumption of raw cotton in Great Britain came to — 
54 million pounds, the supply from India being 64 million pounds, or just one- — 
third of the quantity drawn from the new area—the United States of America. 
The first Indian cotton mill was built near Calcutta in 1818, and the first of the 
Bombay series in 1851. Improvements in bleaching, dyeing and cylinder print- 
ing soon placed British calicoes in a position to hold their own against similar 
goods from any other part of the world. Resist printing was introduced by Sir 
Robert Peel. The Sea Island cotton raised at Hilton Head, South Carolina, 
fetched the highest price then known. Mexican cotton- seed was introduced 
into Mississippi by Walter Burling, and by crossing with the existing plant was 
supposed to have improved the quality of the cotton very greatly. Mention, so 
far as I can discover, has never been made of any of the indigenous cottons of the 

e finest qualities being spoken of as coming from Surinam and 

4 

i 

i 

States (if such existed) having been grown by the colonists. They grew first — 
Levant cotton, then Miller’s green-seeded cotton, and finally Sea Island cotton. 
Which of these was crossed with Mexican has not been stated, but presumably 
the green-seed, and this hint should be of value. 

Cotton cultivation was systematically prosecuted in Egypt about 1821, and 
rapidly obtained a position in quality of staple second only to that of the States, 
but there is very little information as to the original stock or of the subsequent 
stages in the production of the better races now met with in that country. 
year 1825 witnessed ruinous speculation in cotton. From 1829 to 1841 the East 
India Company made strenuous efforts to improve the Indian staple. Large 
sums were spent in the form of awards, and ten experienced cotton-growers 
were procured from the Southern States of America with a view to establish 
the cultivation of New Orleans cotton. Excepting in Dharwar, failure was the 
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Levant Cotton 
result, and the subject was allowed to drop from public attention. 

| 1841 cotton yarns were in Manchester spun up to No. 450’s, and the United 
tates rapidly obtained a monopoly of the market in raw cotton. In 1850 the 

imports into Great Britain were 664 million pounds of raw cotton, and her exports 
of manufactured cotton goods were valued at £28,000,000. About this time a 
scheme was formulated in England to raise a sum of £20,000,000 to be expended 

_ in India during five years, in measures calculated to forward India as a cotton- 
roduc country. The outbreak of the Mutiny put an end, however, to these 

ns. Commenting on the effect of the American Civil War and the 
Cotton Famine of 1862-6, Dabney (The Cotton Plant, U.S. Dept. Agri. 

.. 1896, No. 33, 14) very truly observes, ““ Probably no equally great industry 
ever more completely paralysed or had its future placed in greater jeopardy 
_cotton-growing in the United States d the war of 1861-5.” In 1863 

Commissioner was appointed for Bombay, and the year following for India’s Cotton 
and the Central Provinces. Cotton farms were established under these Commissioner. 

ee. The Bombay Cotton Frauds Act IX. of 1863 became law, but 
erally believed it did more harm than good and was shortly after re- 

poate For the ten years ending 1859 Great Britain imported an average of 
2,318,575 bales of cotton (each 400 Ib.), and of that amount India supplied 
405,291 bales. But the ten years ending 1869, which included the troublous 

_ times of the American war, Great Britain imported an average of 2,736,661 bales, 
of which India supplied 1,282,172 bales—the record year being 1866, when India 

_ furnished 1,847,759 bales. Thirty years later (1899) Great Britain took 4,065,617 
bales, of which India furnished only 77,297 bales ; but in 1903 the Indian portion 
slightly improved, Great Britain having taken 203,550 bales of Indian cotton. 

immediate response made by India during the cotton famine shows Cepebt 
her capabilities, but as in the United States, so in India, the demands of her own 
mills had become a controlling factor in the amount available for export. But 

the 19th century closed with India, instead of exporting cotton goods, having 
become the largest single market for English manufactured cottons—its demands 
for British cotton goods having been just under £20,000,000. 

The 20th century may be spoken of as characterised by a new feature, namely, A New 
the rise of Continental, American and Indian cotton-manufacturing enterprise Phase. 
seriously threatening the supremacy of England in the cotton markets of the 
world. The Tariff Commission’s Report of June 6, 1905, may be said to have 
been written with a view to establish this new phase. From that publication 
the following may be abstracted :—In 1876-80 the annual consumption of 
cotton in the United Kingdom exceeded that of the Continent by 2,030,000 ewt., 
and that of the United States by 5,070,000 cwt.; in the period 1901-4 the 
annual consumption in the United Kingdom was 8,020,000 cwt. less than on the 
Continent, and 2,950,000 ewt. less than in the United States. 

For further particulars of historic interest the reader should consult the 
chapter below on Indian Trade in Cotton. [C/. Donnell, Hist. Cotton, 1872 ; 
De Candolle, Orig. Cult. Plants (Engl. transl.), 402-11; Branner, Cotton in the 

_ Empire of Brazil, in U.S. Dept. Agri. Misc. Bull., 1885, No. 8; Nasmith, In- 
a Address, delivered 1896 (reprinted), Ind. Text. Journ.; Handy, Hist. 

_ and Gen. Stat., in Dabney, Cotton Plant, 1896, 17-66 ; also Bibliography of Cotton, 
Le. 423-33 ; Eckardt, Der Tropenpflanzer (suppl.), Feb. 1906, vii.] 

i. THE CULTIVATED AND WILD COTTONS OF INDIA. 
(A) PUZZY-SEEDED COTTONS OF THE OLD WORLD. 

G. Stocksii, Mast., Fl. Br. Ind., 1874, i., 346; Watt, Wild and D.ELP., 
Cult. Cotton Pl. of the World, 1907, 73-7, t. 6; hiraguni kdpas. This very 1V+ 16. 
* ‘ ; sedis ‘ ; Sind and 
interesting wild species is found near Karachi, India, and across the 4 papia. 
Persian Gulf, on the Dhofar Mountains of South-East Arabia. 

There would seem little doubt that the writers who have supposed this to 
be the wild condition of @. herbaceum., Linn,, are in error, but not more so than 
those who have taken it for a naturalised and degenerate state of some American 
species. Moreover, no one would appear to have demonstrated by actual ex- 

mt the forms, if any, that have resulted from using @. Stocksii in 
hybridisation with other species, hence its influence on the Indian cultivated 

_ cottons must be accepted, for the present, as purely imaginary. DEP 

G. herbaceum, Linn., Sp. Pl., 1753, ii., 693 (in part); Parlatore, iv., 25-30. 
Sp. dei Cot., 1866, 31-6, t. ii. (in part); Todaro, Relaz. Cult. dei Cot., Levant 
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131-40, t. iv., ff. a-c; Aliotta, Rw. Crit. Gen. Goss, 1903, 66-75 (in 
part); Watt, lc, 155-63, tt. 24-5. Syrian, Levant, Arabian and some 2 
of the Short-staple North American Cottons. er | 

Habitat.—Probably indigenous to North Arabia and Asia Minor, Not known 
to exist as a wild species anywhere. It occurs in the Mediterranean regions 
(Sicily, Malta, Greece, Crete, Cyprus, Algiers, Turkey), in Syria, Mesopotamia, 
Armenia, Persia, Afghanistan, Baluchistan, in the North-West Frontier Province 
of India, and in the northern portions of the cotton area of the United States” 
of America. It may, in fact, be described as a warm-temperate species, and is 
at least one of the plants that yields, or formerly yielded, the so-called “‘ Short-— 
staple American Cotton” of commerce. There is every reason for believing that 
it was the species first cultivated by Europeans. It was the bushy, cultivated, 
annual Gossypium or Xylon first mentioned by botanical writers. Moreover (as 
already fully shown), the field plant of the Levant was the first pai 
cotton of Europe, which, at an early date, was carried to the United States 
and there largely cultivated some time before the discovery of the other special 
races that ultimately drove it into a position of secondary importance. It w: 
that discovery, in fact, that gave the States their supremacy and caused 
area of production to move to the south and west. eg 

From the practical standpoint it is essential, therefore, that a clear concep- 
tion be obtained of the plant which in all probability was the species that first 
attracted the attention of European manufacturers. Dr. Roxburgh—one of the 
most accurate of botanists—described and prepared an MS. drawing of an Indian 
plant which he accepted as being @&. herbaceum, Linn, but in that opinioy 
he was in error, for, if any two cultivated species of Gossypium ooh be eae 
as distinct, G. herbaceum, Roxb., and G. herbacewm, Linn., are so. As under- 
stood by Roxburgh, the Indian plant embraced Dacca Cotton (G@. neglectum, 
Tod.), also the Berar and China Cottons (@. Nanking, Meyen). It was apparently - 
with the object of primarily separating the Indian country cottons from the 
Levant plant that Todaro formed his @. Wightianum. That species was 
founded on but one form (Oss, Sp. di Cot., 1863, No. 12, 47), but subsequently 
Todaro fell into the error of grouping several Indian plants with it. wit 

Cultivated Forms.—The forms of G. herbacewm, Linn., that are deemed of — 
greatest value are (a) those suited to cold countries, and (b) those in the United 
States that are so much hybridised with @. hirsutum that they are often 
accepted as grades of that plant.. The large-leaved hairy states of this species — 
require a much warmer climate than the sub-glabrous (and therefore more) 
typical conditions. Some of the recent writers, such as Cook (U.S. Dept. Agri. 
Bull., 1906, No. 88, 8), would appear, however, to go to an unnecessary extreme 
when they affirm, as Cook does, that ‘‘the Upland type of cotton was recognised 
as a distinct species by Linnezus under the name G. hirsutum, but many sub- 
sequent writers have erroneously confused the Old World species &. herbacewm, 
which is not cultivated in the United States, though often so reported.” It 
certainly was very largely cultivated prior to 1732, and for many years there- 
after, as the Upland Cotton, and I believe still survives, though mostly in a state — 
of hybridisation with @. hirswtiwm, iwi 

G. arboreum, Linn., Sp. Pl., 1753, ii., 693 (excl. syn. Rheede) ; 
Todaro, Relaz. Oult. dei Cot., 1877, 176-80, t. 1a; Aliotta, Riv. Crit 
Gen. Goss., 1903, 56-65 (in part); Watt, lc. 81-91, tt. 7,8. Tree Cotton 
of India and Africa, deo kapds, nurma, manua, bajwara, red navsari, 
ram kapas, etc. adel 

Habitat.—A small tree or large shrub which has often been claimed as origin | 
an African species, but few botanists have discovered it anywhere in what could — 
be regarded as an indigenous habitat. It has been reported as wild in pees 
Guinea, Abyssinia, and Upper Egypt. [C/. De Candolle, Orig. Oult, Plants, 05. 
Certainly so far as botanical publications are concerned it was 1 and 
described by Alpinus as an Egyptian plant a hundred years before Plukenet 
wrote of it, ‘‘ Gossypium herbaceum maderaspatense.”” It is said to be met with 
in gardens (especially near temples) in Egypt, Africa, Arabia, India, but ‘hone 
much less abundant has also been found in China, Japan, Java and the 
Malaya. Lamarck (quoting Sonnerat, Hist. Voy., x., 460), speaks of it as growing 
plentifully in the plains of Macassar. So far as presently known, the arboreous 
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, Bengal Cotton 
form (which may be called the typical condition) can hardly be said to be culti- 
vated as a source of fibre to-day, though according to Indian tradition it is the 
cotton that should be sel in preparing the Brahmanical string, and has 

_ often been affirmed was also the cotton specially used by the Egyptian priests 
construction of their robes. Many of the Arab writers speak of its fibre 

_ a8 spun and woven. The classic records of a “ tree-cotton”’ carry us man 
cen beyond the first mention of a herbaceous field crop, and what 

- @ven more curious still, most of the early writers on Indian cottons, such as 
_ Terry, Rumphius, ete., describe and figure “ tree-cottons’’ (from 

itted personal knowledge), but say absolutely nothing about herbaceous 
cottons. ) 

_. Cultivated Forms.—I regard this species as embracing several fairly distinct Cultivated 
“fa some of which at least. have been assigned independent positions by ¥°™*- 

‘authors. But while in these a natural assemblage of characteristics is 
I hardly any one feature is constant. Thus, for example, the flowers 

. be yellow, the leaves may be very considerably hairy, and the velvet of the 
seeds” be grey or brown. ‘The more arboreous form occurs chiefly (so far 
as India is concerned) as an ornamental garden plant. When grown as a field 
i G. arboreum may be either an annual or mnial, and in the latter case 
_ is generally sown in rows, being thus employed to shade more delicate annual 
-eottons or other plants. Moreover, the agricultural forms are so much modified, 

_ very possibly by hybridisation, that they cannot be regarded as constituting 
F, Ditlotloe. in fact, many of them are but climatic sports that lose their properties Climatic Sports. 
q rng cerned from one region to another. It may be accepted, accordingly, 

_ that in ia at least the cultivation of @. arbereum is quite as ancient, if not 
_ more ancient, than that of any other cotton. Some of the Indian races referable 

_ to this species (primarily) may be regarded as having derived from @. arborewm 
soft silky character of their flosses, while the length and strength of their 

_ staples have come from the other ancestral elements. In others a strain from 
arboreum would seem to have been sought on account of the strength thus 

to withstand seasonal climatic changes—the plant for the most part 
ming a hardy perennial. 

_ There are many cultivated states of this species found all over India, Egypt 
and Africa. As already explained, these manifest a constant tendency to throw 
back towards the arborescent condition with dark purple flowers, whenever they 

_ are allowed to become perennial or to be naturalised. The following are some 
_ of the more remarkable varieties or cultivated races of this species :— 

_ War. sanguinea; Watt, lc. 91-5, t.. 9; G. sanguineum, Hasski,»Cat.. Hort. Red- 
Bog., 200; ‘Todaro, Relaz. Cult. dei Cot., 1877-8, 179, t.1. This form is rarely met flowered 
with in India, though frequent in Africa.._A red-flowered herbaceous field cotton Cotton. 
was, however, at one time common in India, and is occasionally still met with in 
Oudh,. Buchanan-Hamilton, who gave special attention to thesubject of the Indian 

- cottons, did not apparently preserve a specimen of @. arbereum proper in his 
herbarium, Sets of his plants are to be seen in the Kew, the British Museum, 

_ the Wallichian and more especially in the Edinburgh herbaria, and among these 
_ may be discovered admirable samples of a red-flowered herbaceous plant which 
botanically is derived almost immediately from @. arborewm, with possibly 
a strain of G. Nanking, Of that plant Buchanan-Hamilton has recorded the 

_ following observation :—‘‘ No. 1549, G. nigrum, vide Comment. meum in Hort. 
Mal. p. primam., var. (a) rubicundum ; G. indicum, Willd., Sp. Pl.,. iii., 803? 
Colitur ubique in India vulgatissima.”. Now if the plant shown by that specimen 
was cultivated everywhere in India and very common in) 1808, it must, I fear, 
be spoken of as very nearly unknown to-day and its place taken by a multitude 
of forms of yellow-flowered plants considerably more remote from G@. arbereum, 
Linn, Of these may be mentioned :— 
Var. Watt, lc. 95-108, tt. 10-12; G. neglectum, Tod., Relaz. Cult. Bengal 

_ det Cot., 1877, 169-75; Cudu Pariti (Alcea Malabarensis), Rheede, Hort. Mal., Cotton. 
1686, i., 55, t. 31; G. herbaceum, Roxb., Fl. Ind., iii., 184; also Dacca Cotton 

’ in Kew; G. viridescens, Buch.-Ham. MS.; G. herbaceum, Maxwell 
Masters, Fl. Br. Ind., i.; 346 (in part) ; G. herbaceum, Duthie & Fuller, Field and 

| Garden Crops, 1882, i., 75-8, t. 18; G. arboreum, Engler & Prantl, Pflanzenfam., 
1 1895, iii., No. 6, 52, f. 25 (after Parl); G. neglectum, Subbiah, Bull. Dept. Agri. 

U.Prov., 1901, No. 15, 26, t. 1. Bengal Cotton, belati-, vilayati-Khandesh, kateli, 
mathi, jari, etc., etc., and is the okra of American writers. 

Habitat.—A large pyramidal bush, chiefly grown as a field crop. Cultivated 
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throughout Bengal, Assam and the United Provinces, less abundant in South 
Indiaand Burma, distributed by cultivation to Africa, the West Indies and China. 
The names given to this plant, and the traditions of the people of India regarding 
it, suggest its having originated in the drier tracts of the Gangetic basin. Re- 
cently it has been carried to all the regions where the perennial cottons (pre- _ 
sumably of G. Nanking origin) formerly prevailed, and the craving for a short 
cheap staple has even seen its attempted cultivation in Gujarat and Kathiawar— — 
the home of what may be characterised as the long-staple cottons of India. 

In point of historic sequence, the earliest botanic reference to this plant would 
appear to be that in the Hortus Malabaricus (1686), thus associating it with India, — 
the headquarters of its present-day cultivation. Rheede speaks of it’as a shrub 
10 to 12 feet in height, found growing in sandy places. But as if to remove 
the possibility of its being supposed to be @. arboreum, he carefully describes 
the long, narrow segments of its smooth, soft leaves, and then adds that the — 
flowers are pale yellow with purple claws and the seeds have a white to grey fuzz. 
Buchanan-Hamilton, who wrote a commentary on Rheede’s great work in 1822, 
and had himself visited Malabar, observed that so far as he had seen in that 
district, cotton was raised (as Rheede had described it) by the Natives in the 
form of small trees planted in corners of gardens and not in fields, nor was the 
cotton for sale. But Buchanan-Hamilton, unfortunately, had come to the 
conclusion that all the cultivated cottons of India were mere races that ‘differ — 
from each other vastly less than do the varieties of the cabbage. He thus did — 
not allow himself to realise that even accepting so restricted a botanical view, 
they might still be of great agricultural and commercial value, and therefore 
worthy of separate recognition. Accordingly, he omitted to add that the cotton 
of Malabar might be described as a perennial state of the self-same plant to which 
he had at one time assigned the name G. viridescens. On the other hand, Rox- 
burgh, commenting on Rheede’s Cudw pariti, observed that he could not bring 
himself to believe that it was G. arboreum. The fact that it was a small tree 
and thus a perennial precluded him apparently from assigning it its true position 
along with the ‘‘ Bengal and Dacca Cottons,” to which he most unfortunately — 
gave the name G. herbaceum. 

The cultivated races of this plant known to exist in India are ‘very numerous ~ 
and much diversified as to yield and merit of staple. Perhaps the most significant 
feature of the story of this variety is that while to-day it affords the most inferior 
grades of Asiatic cottons, at one time it seems to have yielded several superior 
staples. Of these may be mentioned the much-talked-of Dacca cotton. = 

Var. assamica, Watt, l.c. 108-12, t. 18; Darrah, Note on Cotton in Assam, — 
1885; Middleton, Agri. Ledg., 1895, No. 8, 19-20; G. cernwum, Todaro, Oss. 
Sp. di Cot., 1863, 31; Garo Hills Cotton, kil or borkapah (large cotton), khungi — 
deva, etc. t 

This very remarkable cotton might fairly well be described as an extreme 
form of var. neglecta. It is raised as an annual crop by the people of the Garo — 
hills, who use it in the fabrication of a peculiar kind of blanket, which is formed 
by rows of tufts of the wool placed by hand across the fabric and bound in that 
position by the weft being forced home on each such row. Whether this peculiar 
textile suggested the selection that has resulted in the production of the Garo hills 
long-boll cotton, it is difficult to say. Certain it is that when carried to other parts 
of India the plant throws off most of the characteristic features above indicated 
and becomes a large form of var. neglecta, or perhaps rather of var. rosea. 

Var. rosea, Watt, l.c. 112-4, t. 14; G. rosewm, Tod., Relaz. Cult. dei Cot., 
164-8, t. 2; Nurdki Cotton, Middleton, l.c. 11; G. roseum, Gammie, Ind. Cot., 
1905. The varadi, katil belati, nimari, bangai (Sylhet), and nurdki (Bengal). 

This is in reality but an extreme form of G. arboreum, Linn., var, neglecta. 
When shown a typical example of this plant by itself (such as Wight’s No. 213 
from Coimbatore) there is little difficulty in admitting it to a varietal position. 
But when the study is extended to the cotton fields it is found that the tran- 
sition into the ordinary form of var. neglecta is so gradual and continuous that 
it is impossible to separate the two. In fact, the so-called acclimatised Garo 
hills cotton of Nagpur might even more accurately be described as the present 
plant. The cultivators of India, being familiar with the normal condition, had 
brought to them this robust and hardy plant with its small pink-coloured 
flowers and large bolls, and they at once gave it distinctive names, such as those 
mentioned above. It is the most inferior of all Indian cottons, though the most 
prolific yielder. . } 
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The advance of the varadi cotton across India might be said to have been 
some few years ago regularly chronicled from district to district and hailed as 

_ @ treasure by the advocates of low-grade cottons, while viewed as a calamity 
by others. Middleton says: ‘‘ White-flowered cotton is a dangerous rival to 
the finer varieties. By nature it is made to supplant. When brought to a 
new district, instead of pining as most exiled cottons do, it develops all its best 
eine grows robust, matures early, is prolific and so wins the favour of 

cultivators ; once established, it begins to degenerate, joins company with 
the worst of the native varieties, and forms the mixed growths that constitute the 
bulk of the ‘ Bengals’ of commerce.” 
_ It is most curious that the name vilayati, often given to this as also to other 

races of G. arboreum, var, neglecta, should have begun to be used in 
and Berar about the very time that the record exists of Major Trevor 

having supplied seed of a cross he had effected between the Garo hills 
ahd Hing hat. It is thus fairly certain that one of the first serious 

fiorts to improve the Indian stock gave to the cotton ae of that country 
their most prolific though most inferior staple-yielding plant. 

» hou 

 G. Nanking, Meyen, Reise, 1836, ii., 323; Verh. der Gartenb. der 
reuss, Staat,, xi., 258, t.3; Watt, lc. 114-24, t.15; G. Capas, Rumphius, 

Herb. Amb., 1750, iv., 33-7, t. 12; G. indicum, Lamk., Encycl., 1786, ii., 
134; G. herbaceum, Rozb., Fl. Ind., 1832, iii., 184-5 (var. China Cotton) ; 
G. herbaceum, Parl,, Sp. Cot., 32 (in part); G. Nanking and G. indicum, 

_ Todaro, Relaz. Cult. dei Cot., 147-52, t. iii., f. 1; G. herbaceum, var. lana 
rufa, Aliotta, Riv. Crit. Gen. Goss., 1903, 71. The Siam, Chinese and 
Japanese Cottons of commerce. 

Habitat.—An annual or perennial bush with delicately formed and often 
le-coloured twigs ; cultivated in China, Japan, the Malaya, Siam, Burma, 

India, the North: West Himalaya, Persia, Central Asia, Celebes, Upper Egypt 
and Africa (doubtfully in Madagascar and Arabia). No person has recorded the 
discovery of the wild state of this protean species, and yet its specific character- 
istics are so constant with many of the cottons, within a large part of the areas 
indicated, that the separation of the assemblage, from @. herbaceum, G. ar- 
boreum, and G. obtusifolium, not only meets a commercial necessity but coincides 
with many historic facts of importance. 

Trigault (1615) says that cotton grows in great abundance but is not in- 
ous to China, in fact was introduced (? from Egypt) about four hundred 

J before his time. Dampier (Voyages, 1691) speaks of having seen a 
small cotton plant on an island near Formosa. One of the most interesting 
of the early writers on Chinese Cotton may be said to be Barrow (Travels in 
China, 1806 (2nd ed.), 556-7, 560). He tells us that the beautiful coloured cotton, 
known in commerce by the name of the chief city Nanking, was exported, the 
Chinese purchasing in exchange the cheaper white Reetan at Hehe and Bombay. 
It was, he remarks, planted in rows and grew for three years, thereafter being 
uprooted and the fields prepared for other crops. Fortune (Three Years’ Wander- 
ings in China, 1847, 264) explains that the kakhi or Nanking cotton was a mere 
sport from the common white cotton of China. 
_ Economically @. Nanking is, at the present day, doubtless much more 
valuable than var. sanguinea or any of the other @. arborewm forms. More- 
over, some of the @. Nanking series display characters of far greater interest 
than the mere length of the corolla (which Todaro lays stress on), and they might, 
in fact, be broken up into several varieties or distinctive races. Thus, for ex- 
ample, Bretschneider’s specimen has the seeds black and almost devoid of 
an under-velvet—a character which brings to mind the naked black-seeded 
so-called indigenous cottons of South India (see below), but it is highly probable 
that both these may have to “be regarded as indicating hybridisation with 
one of the naked-seeded forms. So again, some of the Indian examples of this 

cies have purple flowers, others yellow with purple blotches, and in still 
others the flowers are pale yellow with a purple tinge on the extremities of the 
petals. A range of variability such as that can be best accounted for on the 
assumption that the assemblage embraces many cultivated races, of which each 
very possibly owes its peculiarities largely to hybridisation. 
_ Cultivated Forms.—It would be sash to affirm (in the present state of know- 
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ledge) that the special cultivated states to which @. Nanking may be referred 
constitute definite varieties that can readily and invariably be separated from 
each other. The point of importance is that within certain fairly well defined 
areas there are commercially and agriculturally distinctive cottons that would 
appear to be states or races of G. Nanking. A detailed acquaintance with the 
cultivated cottons of Egypt, China, Japan, Siam, the Malaya, etc., will in the 
future doubtless suggest varietal or racial groups, in amplification of the Indian 
series here dealt with : — home 

Var. rubicunda, Watt, J.c. 126-8, tt. 17, 18; G@. rubicwnda, Roxb. MS:.; G. obtusi- 
folium, Burkill (in part), Mem. Dept. Agri. Ind., i., No. 4. This was formerly a 
much more important plant than it is to-day. It occurs occasionally here 
and there over the hotter parts of India. Hove, who studied the Indian 
cottons in the field during 1787, wrote of Cambay, on November 6, that the 
cottons were then in full hloom with scarlet flowers and quite another species 
from the yellow-flowered bush grown at Diroll in Broach. “‘ On my journey,” 
he continues, ‘‘ to Kerwan in Cambay, for the space of sixteen miles, wherever 
I cast my eye, I could see nothing else but cotton plantations. Where the soil 
consisted of a heavy clay those districts were planted with the yellow sort, and 
those which consisted of sand, or were situated higher from the adjacent ground, 
were planted with the red species.” He then gives particulars of the method of 
propagation, more especially the pruning of the perennial plants. Pruning as 
a system of improving staple is alluded to by many of the early travellers. At 
Desberah in Broach, Hove was told, the red cotton was known as dyva nerma 
capass. One of the most remarkable features.of Hove’s account of the Bombay 
cotton cultivation, one hundred and twenty years ago, is the stress he lays upon. 
the necessity for free irrigation with yellow-flowered cotton, which in this respect | 
differs, he adds, materially from the red. 

It is significant that all the best examples of var, rubicunda in the Kew, 
British Museum and Edinburgh herbaria appear to have been obtained. from 
South and West or North-West India. It might be described as a hybrid from 
G. Nanking or G. obtusifolium, Its place seems to have been taken in Madras 
and the Deccan, to a very large extent, and possibly quite recently, by the 
yellow-flowered bani and nadam cottons, . 

Var. himalayana, Watt, J.c, 124-6, t. 16. A herbaceous annual or biennial 
yellow-flowered cultivated cotton, This is one of the chief forms grown along 
the Himalaya, and on some of the lower hills of India proper, It is generally 
called bagar or watni cotton. It seems probable that the Chinese and Japanese 
plant yields a superior staple to any of its Indian representatives ; on this account, 
and because the true G. Nanking has repeatedly been introduced into India (ef. 
Roxburgh), it seems desirable to separate the Indian from the Chinese plant. In — 
the Indian form, the leaves are large and broad, the lobes triangular acuminate, 
and the base very often almost cordate, while the whole plant is frequently v 
hairy—a departure from the type that possibly denotes hybridisation with 
G. obtusifolium., ‘ 

Var. Nadam, Watt, I.c. 128-31; Oapas, Rumphius, Herb. Amb., iv:, 33-7, t. 12; 
Middleton, Agri. Ledg., 1895, No. 89, 8 ; G. indicum, Gammie, Ind. Cottons, 1905, 6, 
pl. ix. In trade the cotton of this assemblages often designated * Coconada,”’ 
and besides nadam there are several other vernacular names that denote the series, — 
such as yerra (red) also paira, burada, etc, They are usually perennial, bushy 
plants, with dark-green foliage and deep-red coloured stems. The chief staple 
of Burma, the wa-gale, is an annual; the wa-ni, according to Burkill, is a kakhi- 
coloured wa-gale ; lastly, the wa-gyt is a perennial—they are all three states of 
this variety. : 

I adopt, the name nadam (or yerra) because it is that, ascribed by the Natives. 
of India to one of the most extensively cultivated representatives of the present 
series of cottons—the nadam (or patra or burada) cottons of South India. 
Middleton speaks of it as the roji of Madras, but he might also have added, or 
the bani of Central and Northern India. There is, however, a considerable 
range within even the nadams. Generally speaking they are the inferior cottons 
of the Madras Presidency ; have often flowers pink in bud and turning reddish 
purple with age (hence called yerra cottons); they are sown either during the 
north-east monsoon (September to November) or during the south-west mon- 
soon (from April to June), and occupy the land from three to five or more years. 
They begin to bear in about nine months after sowing, and yield two harvests 
in their second year, viz. the one in September and the other in January. They 
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GOSSYPIUM 
OOMRAS AND HINGANGHATS VAR. ROJT 

Baroda Perennial 
are mostly grown on red sandy or stony soils, very rarely on black soils. They 
are for the most part perennials, and as such attain a height of 6 to 8 feet ; 
they are accordingly largely cultivated as mixed crops, being grown in rows 
through the fields or as hedges to protect other crops. 

_ War. Bani, Watt, ic, 1381-4; Middleton, Le. pl. iii.; @. herbacewm, var. Jethi, D.E.P., 
 Gammie, lc. 4, pl. iv. This affords the finest and most silky qualities of the iv., 88,129. 
——. kmown in trade as the Oomras (Amraoti), the Hinganghats, the Hingan- 

; Sepers and Bihars. Under each of these there are usually two grades, ghat 
viz. the dani and the jari, The former grows on the higher and drier soils, Cotton. 

_ manifests a considerable range in quality of vas It mingles with the Wadam 
_ eottons of the south and east, with the Roji of the west, and with the hima- 
_ tayana cottons of the north. It is known in Bihar as jethi or desi (deshila) ; Local 
in Bengal proper it is bhoglla; in Berar it has numerous synonyms such Manifestations. 
as tidki, judi; in’ Hyderabad one of the best forms is that produced at 

Bhainsi; in Southern Kathiawar it seems also to be known by the names 
of mathio, tiffina, gangri, ete.. It occurs in Berar, the Central Provinces, 
Bihar and the drier tracts of Bengal. It is essentially the best cotton met 
with on all the dry soils that have to be classed as second best in cotton- 

uction. , b ceeait 
_ Var. Roji, Watt, l.c. 134-7. A perennial, bushy, yellow-flowered, cultivated Roji. 
cotton that might be described.as specially prevalent in Baroda and Khaira. 
It. is a. tall much-branched shrub, often climbing in h 6 to 8 feet with 
straight ascending branches. . When left to grow in the. rows rojit becomes 
subscandent, the wool shortens and turns rufous-coloured, and the fuzz lengthens 
and becomes also red-coloured. If allowed to remain in the fields for more than 
three or four seasons the wool degenerates in quality and, as stated by the early 

_ authors, is then fit for upholstery purposes only. But Middleton observes, ‘‘Roji 
is markedly different from the annual cottons and:does not seem to hybridise 
with them.” . «© 94. ab 

' One of the earliest and perhaps the most interesting direct allusions to this Early 
cotton is that given by the Rev. E. Terry, who accompanied Sir Thomas Roe’s Becords. 
Embassy to India (Voy. Z. Ind., 1615, 368). 8 ing of the neighbourhood of 
Surat, he says: ‘‘ For their Cotton-wooll, they sow and very large quantities 
of Ground in East-India are thus seeded. It grows up like small Rose-bushes 
and then puts forth many yellow blossoms. . . . Amongst that Wool they find 

seeds to sow again as they have occasion ; but those shrubs bear that Wool three 
_ or four years ere they ree them. Of this Cotton-wool they make divers 

sorts of white Cloth.” is recalls at once the description of Indian cotton 
given by Theophrastus (see p. 571). 

_ There is only one perennial cotton with yellow blossoms in Gujarat, and 
accordingly it seems safe to assume it was the plant to which Terry referred. 
Here, then, we have another indication that the perennial cottons were once 
upon a time more largely cultivated than they are to-day, if we are not justified 
in believing that the perennial cottons were the early condition, the annual plant 
a later product of greater skill in cultivation. Hove (170 years after Terry’s 
time) repeatedly alludes to perennial cotton seen by him—both red and yellow 
flowered—but he also gives a full account of the cultivation of the annual plant, 
and devotes special attention to what he calls a new method recently introduced. 
This may possibly point to the extended cultivation of the annual crop. But by 
the date of Hove’s visit the roji cotton had been assigned the secondary 

sition which it has since held. Hove’s actual specimens are in the British Qyange in 
useum, and it has to be admitted that they could not be separated botanically Indian 

from any corresponding set of more recent date. But he has no sample of what Steck. 
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could be called a high-grade kahnami, his nearest approach to that being a speci- 
men that might be described as the wagria cotton of to-day. . 

To, conclude this account of the forms of @. Nanking, it may have been 
observed that I have not attempted to describe the races that might be men- 
tioned as examples of each of the great groups, Nadam, Bani, Roji and hima- 
tayana. But it is next to impossible to furnish descriptions that would be 
intelligible to. persons who have not a personal acquaintance with the living 
plants. To the cultivators of India they are, however, often of considerable 
value. Into one or other of the varieties of @. Nanking have to be placed 
all the yellow-flowered perennial cottons with thick leathery, broad, five-lobed, 
imperfectly cordate leaves, having three glands and large ovate acute, thick- 
toothed bracteoles, 

G. obtusifolium, Rozb., Fl. Ind., 1832, iii., 183; Todaro, Relaz. 
Cult. dei Cot., 1877-8, 129-30 ; Watt, lc. 139-43, tt. 19,20; G. herbaceum, 
Aliotia, Riv. Crit. Gen. Goss., 1903, 67. 

A shrubby very ramous plant with small leaves, having three, more rarely 
five, obtuse entire lobes, stipules falcate ; bracteoles entire; capsule ovate, cells 
3-seeded ; seeds free, clothed with firmly adhering short greenish-grey down, 
under a small portion of ash-coloured wool. A native of Ceylon, but not culti- 
vated. Flowered during the rains and cold season in the Botanic Gardens at 
Calcutta, where it was cultivated from seed obtained from Ceylon of a plant 
reported to be there wild. 

The above, very slightly abbreviated, is Roxburgh’s original account of this © 
species. The additional information available may be said to consist of amanuscript 
coloured drawing made under Roxburgh’s supervision and named by him, the 
original of which is in the Calcutta Herbarium, and an exact copy in the Royal 
Herbarium, Kew. | It is, however, the plant called G. herbacewm by most write 
who have described the cottons of India and Africa, and is the G@. hirsutum, Linn. 
Herb., but not of Linn., Sp. Pl. Roxburgh was apparently not aware that it 
was a wild plant in Khandesh and Gujarat, nor that it was the type of the most — 
important cottons of India. Under the name G. herbaceum he described the 
plant now accepted as G@. arboreum, var. neglecta, and linked that with @. 
Nanking (China and Berar Cottons), but kept all three distinct from @. obtusi- 
folium. [No plant that could be supposed to correspond with G. obtusifolium 
is, however, mentioned in Linn, Sp. Pl.; in Fl. Zeyl. ; in Burmann, Thes. Zeyl. ; 
in Rheede, Hort. Mal. ; nor in Rumphius, Herb. Amb., etc., ete.] Lastly, Trimen 
says there is no indigenous cotton in Ceylon. 

Habitat.—A distinctly Oriental species, the various manifestations of which 
are met with in India, Ceylon, Malay Archipelago, Philippine Islands, Africa and 
Upper Egypt. I have in India repeatedly collected a Gossypium in a wild or 
self-sown condition, and was, I believe, the first person definitely to suggest its 
identity with G. obtusifolium. It occurs, for example, here and there all over 
Kathiawar. It is fairly common in the hedges of Gujarat, and was found by me 
in Khandesh and in the Deccan. If in all these instances it has to be regarded 
as but a survival of former cultivation, there would seem every likelihood that 
in some of its known habitats it has existed in the feral condition for a great many 
years, perhaps centuries. Further, the plant is perfectly easily recognised from 
all the other Indian cottons, though certain states of G&. Nanking come very 
near to it indeed, if such instances are not hybrids between the two species. But 
the plant does not seem to be confined to India and Africa. Vidal collected it in 
the Island of Ticao, Philippines, and the label attached to his specimen describes 
it as “ wild.”? So also Dr. A. B. Meyer found it in the Malay Archipelago. 

Cultivated Forms.—To distinguish the cultivated forms collectively, of this 
species, from those of Africa and other parts of the world, it may be useful to 
group them as embraced under a special Indian variety as follows :— 

Var. Wightiana, Wait, /.c. 143-53, tt. 21, 22; G. Wightianum, Todaro, Oss. Sp. 
dei Cot., 1863, 47-51; also Relaz. Cult. det Cot., 1877, 141-6 (in part), t. iv., 
ff. 1-9; G. hirsutum, Linn., Syst. Nat., 1767, ii., 462; also in Herb., non Sp. Pl. ; 
G. herbacewm, Linn., var. obtusifolium, Roxb., Wight, Ic., t. 9; Maxwell T. Masters, 
Fl. Br. Ind.,i., 346 (in part); G. herbaceum, Aliotta, in Riv. Crit. Gen. Goss., 1903, 
67 (in part). The so-called Long-staple Cottons of India. 

One of the most remarkable features of this plant is the circumstance that 
while it is the most valuable of all Indian cottons to-day, it is the one least 
understood and last of all to have been described by botanists. It is a cultivated 
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GOSSYPIUM 
GUJARAT FINE COTTONS VAR. WIGHTIANA 

: Indian Long Staple 

annual cotton, with seeds much smaller, more definitely and compactly formed 
than in the wild plant, and fuzz very short, usually ashy-grey in colour. 

the shape and size of the seed is a direct result of selection intended to 
tage weight of seed to floss (lint). Varthéma (T'ravels (ed. Hakl. Early 

1510, 107) s of the cotton of Cambay being much exported; he also "°°" 
Bengal cotton is sent to Mecca, and in a footnote mentions the cotton of 

rma, Mandelslo (Travels, in Olearius, Hist. Muscovy, etc,, 1638-40, many 
) makes frequent mention of the cotton of Gujarat and Agra, but not 

a way as to allow any npaaione being formed regarding the plant that 
cept Pin In Milburn’s Oré Commerce (1813, i., 280) special mention 
is made of the Ahmood being at that time the finest Bren of Gujarat cotton. 

Habitat.—This is cultivated in a belt of country that fringes the west coast 
adia from the Rann of Kach through Kathiawar and Gujarat, to the southern 

‘Maratha country and South India, 
_ Soils.—The cultivated states of G. obtusifolium are exceedingly difficult 
to classify, since they blend almost imperceptibly from one type to another, 
‘in direct adaptation to smaller and less conspicuous climatic and soil variations 
than is experienced in the other cotton areas. There are in India three main 
classes of cotton soils with three corresponding main groups of cotton plants:— Cotton 

black loamy soils, such as those of Kathiawar, Gujarat, Khandesh or Areas. 
d Karnadtak. These are collectively often spoken of as the “ Black Cotton 
Soils.’’ (6) Mixed red and black stony soils, such as those of the Deccan, Berar, 
the Central Provinces, ete. (c) Alluvial sandy soils such as those in the Ganges 
and Indus basins. Within (a) the forms of @. obtusifolium are mainly grown ; 
(b) of @. Nanking; and (c) of G. arborewm. But in each one of these great 
cotton areas there may be local modifications both in climate, soil, exposure, 

, so that a limited cultivation of all three plants may exist or be possible 
any one prorrnons Speaking generally, however, @. Nanking, when met 

he on the black cotton soils, is of a superior quality to that seen anywhere 
and G. arboreum is there very nearly unknown. These soils are too valu- 
to be used for the inferior grades, and consequently it is within @. obtusi- 

itself, as a rule, that the adaptations of plant to environment have 
taken place. On the red and black stony soils G. obtusifolium rapidly de- 
generates or becomes hybridised with @. Nanking. In the areas of sandy dry 
soils G. obtusifolium becomes unknown, and the higher grades there met with 

some of the stocks or hybrids of G. Nanking. It is not to be wondered at, 
fore, that in regions so eminently suited for cotton as those possessed of 

ack cotton soils, every little variation in soil, climate, altitude, marine in- 
fluence, etc., etc., should have resulted in the production of special forms adapted, 
district by district, if not field by field. The most favoured conditions, and Ohief 

| the localities accordingly of the finest Indian staples, are Surat, Broach, Ah- Localities. 
Eesober and pear ie But within pester wen wet there are well- 

| marked minor areas that have apparently di y origi some of the special 
forms of G. obtusifolium Scotties presently to be indicated. In 1891, and 
again in 1894, I had the pleasure of studying the cottons of Gujarat practically, 
on the last occasion in company with Prof. Middleton, now of the Board of Agri- 
culture, who was at that time in the service of His Highness the Maharajah of 
Baroda. We marched over the greater part of the province as well as Kathiawar 
(when the cottons were in flower), and Middleton’s great personal knowledge of 
the country enabled him not only to point out to me the kaleidoscopic blend- 
ings of the plants, but the immediate relationship of these to the variations in 
seil. [C/. Ann. Rept. Ind. Mus. Cale., 1893-4, 2-5.] The rich, deep black soil of 

Navsari is known as the kahnam, and this was observed to yield Kahnam 
the finest of all Indian cottons, accordingly known as the kahnami or Broach *oil. 
deshi (= country). The districts south-east of Baroda were seen to produce 
a considerably lower grade of kahnami cotton. So also both sides of the Dhadar 
river (between Baroda and Broach) were noted to change into a -calcareous 
loam with the appearance of a distinctive plant known as the goghari. That 
doop bac cotton thus occupies an intermediate zone between the plants of the 

to 
black kahnam soil proper and the lighter or shallower soils known as goradu 
north and west. On these lighter loamy soils are to be found the kanvi 

cottons of Bhavnagar, Palitana, Dhola, Amreli and Junagardh, the ambli (of 
r ree). and the wagria of Wadhwan, Viramgam, Morvi, North Kathiawar 

3 _ A similar classification doubtless prevails in the southern Maréthé country. 
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The kumpta (coompta) cottons of Dharwar and Belgaum are the southern 
equivalents of the kahnami cottons of Gujarat. Still farther to the South (in 
the Madras Presidency), the wppams of Tinnevelly, Coimbatore, ete., closely 
correspond with the goghart cottons, while the tellapatti or jowari-hatti (hybrid) _ 
cottons of Bellary and Karnul in some respects answer to the wagria of N 
Gujarat. i ee 

The following may be given as the chief cultivated races of this species:— 
(A) Pure Races. nO Cee ee 
(a) Kahnami: the deshi cottons of Broach, Surat, Navsari, Baroda, ete. 
(b) Goghari: one of the inferior but profitable cottons of Baroda and Broach, — 
(c) Lalio: the deshi cotton of Ahmedabad and Kathiawar—the Dhollera 

Cottons. » it thd aH 1 
(2d) Kumpta: the characteristic cotton of the southern Maraéthé country 

and known in trade as ‘‘ Coompias.” A ae 
(e) Uppam : the long-staple cotton of South India, found mainly in Tinnevelly 

and Coimbatore. ; tle anil) aa 
(B) Hybridised Races. bs Ya 
(f) Kanvi: a recently introduced stock that often bears the name of khan-— 

purt and is probably a hybrid with @. arborewm, var. neglecta, = 
(g) Wagria: the Common Cotton of North Gujarat, Kathiawar and Kach ; 

is probably a hybrid with @. Nanking—hence the breadth of leaf. | aie 
(hk) Tellapatti: the black-seeded cotton of South India that is often called 

jowart-hatti, and which is found in Bellary and Karnul.,\ There would seem 
little doubt that this is a naturally produced hybrid between the wppam and 
Bourbon cottons. : spats + > Tae 

(B) NEW-WORLD FORMS (OR, RATHER, INDIAN EXOTIC COTTONS). — 
For the purpose of this work it is hardly necessary to deal with every species © 

and variety simply on the ground that at some time or other it may have been 
grown in India, or may even exist as an acclimatised (wild) plant. It is desirable 
to confine attention to the forms that can be said to be regularly cultivated, — 
and which, therefore, participate in the supply of cotton that finds its way to 
market, or which have contributed (by hybridisation) to the production of some 
of the special races now grown in India. Suffice it to say that every cultivated 
cotton of any note in the world has at some time or other been experimentally 
grown in India. In all but two cases these have ultimately, however, come to — 
be regarded as less valuable than the Asiatic stocks ; hence certain forms, being _ 
neglected, have escaped into the neighbouring hedgerows or jungles and thus 
survived to this day, under conditions that have occasioned their being % 
taken for indigenous (wild) plants. It may, therefore, serve the present purpose 
if the exotic cottons of India be discussed under two great groups:— == 

Fuzzy-seeded and Naked-seeded.—As already observed, a classification ex- 
clusively based on any one structural ‘peculiarity would of necessity be mis- 
leading, more especially if the selected character could be shown, as in the present — 
instance, to be very largely a special adaptation to external and variable con- 
ditions. The grouping suggested is of value, however, when viewed carefully — 
in conjunction with the assemblage of other characteristics that may be said — 
to demarcate the species. It is, moreover, a simple and convenient method of 
recognising the more important New World cottons. 60 

It may be recollected that the seeds of most wild cottons ‘contain a more 
or less complete coating of hairs, formed, it is believed, with a view to protection — 
from insect enemies. Certain developments of that feature may, therefore, — 
be regarded as brought into existence primarily as a consequence of definite 
adaptations, but by human selection these have been fostered or changed . 
accordance with an altogether new purpose, namely the supply of fibre of a 
particular length, strength or colour. In some instances, a proportion only of 
the coating has been elongated, either naturally or as'a direct consequence of 
cultivation. Hence it has come about that the coating of hairs may be referable 
to two layers—an under coating of short hairs (the fuzz), and an outer coating 
(the floss). But, on the other hand, the whole of the coating may elongate into 
floss, the seeds in such cases being described as ‘‘ naked,” that is to say, not 
possessed of a fuzz. Lastly, the elongation of the floss may not be constant or 
uniform ; a certain proportion may be shorter than the rest.’ Want of uniformity 
in the length of the staple is a serious defect, hence in selection of stock th 
aspect has to be carefully considered. But now comes a curious circumstance, — 
and one of great practical interest: seeds possessed of a fuzz have, as a rule, 
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SAW-GINNED DHARWAR 

floss more securely and firmly bound to the seed-coat than is the case 
naked seeds. This has led to two classes of gins, namely saw-gins and 

eee ome the former being regarded as necessary to tear the firmly bound 
fibre the seed-coat, and the latter sufficient for the naked-seeded cottons. 

r Weasing of the staple is a significant feature that lowers very materially 
value of the floss, apart altogether from other considerations. A naked- 

_ seeded readily separable floss is, therefore, a high qualification, and one that 
marks great progression in cotton cultivation. 

| Fuzzy-«seeded Cottons of the New World,—The species that fall 
this position are:— 

G. hirsutum, Linn., Sp: Pl. (non Herbs and non Syst. Nat.), 
n -ed., 1763, 975, founded on Miller, Gard. Dict., 7th ed., 1759, n. 4; 
~ &. latifolium, Murray, Comm. Soc. Reg. Gott., 1776, vii., 22-5, t. 1; Watt, 

Le, 183-200, tt. 29-31. This is possibly a cultivated state of G. punctatum, 

ee 
‘ 

um and is, therefore, very ibly the actual of the species. Another 
en of the same plant will be found in the inton Garden herbarium 
preserved in the British Museum), which was very aml! the source 

Badminton stock 
came from Guadeloupe Island, having been contributed by the brothers Lignon, 

A botanical imen contributed by Philip Miller is preserved in the British 
": 

fh 

_ mentioned by Tournefort as having sent seeds of West Indian plants, more 
especially from Guadeloupe, to Paris. It is interesting, therefore, to be able 
to add that the record exists of seed having been wn in Georgia in 1734, from 

_ @ supply furnished by Miller from the Chelsea Physic Garden. There is thus 
little doubt that the introduction of the actual stock of the New Orleans, 

_ Georgian, and many other short-staple American cottons, dates very possibly 
from the supply sent out by Miller. t to this same plant has to be attributed 
the E (Delta lands) cotton—a plant that existed very M apncepr in 

_ Upper Egypt long anterior to the modern traffic, the stock of whic -we know 
came very largely from the United States of America. So also the so-called 
saw-ginned Dharwar cottons of recent Indian commerce were obtained from the 

_ States, though later supplies were procimec from Egypt, from belief that they 
_ represented a special oat peculiar plant known in trade as ‘‘ Egyptian Cotton.” 

Some years previous to this historic introduction of the Dharwar stock, 
Roxburgh spoke of the plant having been only of late brought into India. He 
does not tell us where it came from, but his description occasions no doubt as 
to its determination, and he was the first botanist to affirm that the seeds were 
free from each other. Interest was being taken in the plant the world over, 
however, since towards the close of the 18th century Murray furnished an ad- 

_mirable picture and description of it, under the name G, latifolium... During 
the past fifty or sixty years the cultivation of this cotton in India has gradually 
concentrated in the Deccan, It is, of course, also met with in other parts of 
India, but success has chiefly attended its acclimatisation in Dharwar and the 
Dito districts, hence its being known in trade as Saw-ginned Dharwar. 

‘1894 I made a tour on foot through certain districts of the Central Pro- 
vinces and Berar, in order to study in the field the cottons there. cultivated. 
In many parts of Nagpur, Wardha, Ellichpur, Amraoti and Akola I found the 
present plant very largely mixed in all the fields of the so-called higher grade 
*Oomras.” Inmany cases it would not have been an over-estimate to say that 
they contained from 20 to 30 per cent. of @. hirsutum, the balance being 
G. Nanking, var, Bani, of an inferior stock for the most part. The latter was 
@ much | and more prolific yielder, and the former was grown, so the cul- 
tivators told me, entirely because the mixture was believed to raise the grade 
of the staple. Except, therefore, in Dharwar, where it is grown as a pure crop, 
the condition mentioned as discovered in the Central Provinces is characteristic 
of the occurrence of the present plant in India as a whole. It has, however, 
groatly degenerated, and is often not more than a foot or a foot and a half in 
eight ; is a coarse, stunted, much-branched, erect, greenish-red, dust-coated 

bush, the last-mentioned peculiarity being a consequence of the abundance, 
length and strength of the hairs with which the shoots, leaf-stalks and veins 
are coated. The seeds are always large, ovate, truncated on one extremity 
and have a strong dense fuzz, which may be grey or green in colour. The floss 
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adheres very firmly, hence necessitating the use of saw-gins, but it is fairly long 
and silky. ire 

As met with in India, the plant has degenerated very greatly from the stan- 
dard preserved in the United States and in Egypt—has, in fact, approached in — 
many directions to the specific conditions of G. punctatum, although I am not 
aware of its ever having been recorded as met with as an escape from cultivation. 
Had systematic selection of stock been pursued in India, there is little doubt 
that a higher standard than exists might have been maintained, if not a pro- 
gression secured, Of this there can be no doubt, that the Upland Cottons of 
America have advanced until the plant that now affords them is no longer @. 
hirsutum, but a greatly improved stock that botanically might be described 
as a hybrid between @. hirsutum and G. mexicanum. re ae 

Var. religiosa, Watt, lc. 201-4, tt. 32, 33; G. religiosum, Linn, Syst. 
Nat., 1767, ii., 462 (in part); G. religiosum, Linn. Herb.; G. tricuspidatum, Lamk., 
Encycl., ii., 1385; G. croceum, Ham., Trans. Linn. Soc., 1822, xiii., 491-4; re 
religiosum, Roxb., Fl. Ind., 1832, iii., 185-6, but MS. drawing n. 1497 is named 
G. fuscum. (Y ta Se 

This somewhat remarkable plant is mentioned here mainly in order to allow 
of its separation from G@. brasiliense (which by Parlatore and others has been — 
incorrectly called G. retigiosum). It is not of much importance commercially 
as its separation from @. hirsutum is a matter of great difficulty, and, more- 
over, the plant does not appear to be very extensively cultivated. It is best — 
distinguished from the normal condition of saw-ginned Dharwar cotton by 
its trailing habit and more softly hairy condition. The lateral shoots are 
much elongated and slender and the internodes are long, straight and profusely 
tomentose. It is not uncommon to find popular writers in India affirming that 
the name religiosum was given to denote a cotton cultivated by mendicants 
or one met with near temples. The name was first, used by Linnzus, and there 
is no proof whatever that his specimen came from India. Moreover, the plant — 
that in India might deserve the name religioswm would be the deo kdpas or 
ram-képas, which is G. arboreum. Roxburgh was the first botanist who 
critically studied the plant, and he came to the very correct conclusion that it 
could “ scarcely be more than a variety of hirsutum.” “ 

G. microcarpum, J'od., Hort. Bot. Pan., 1876, i., 63, t. 14; Watt, 
lc, 210-3, t. 36; Nigro Cotton, Labat, Nouv. Rel. de l Afrique Occ., 1728, 
lii., 262-9, t. 261. 

A remarkable plant met with now and again throughout the cotton areas, . 
more especially in Africa, though the type was described from a plant raised 
(so Todaro says) from seed procured from Mexico. Its leaves are even more 
deeply palmisected—the lobes being almost linear—than is the case with @. 
brasiliense, but they are in addition pilose-tomentose, while the seeds are semi~- 
conglomerated and partially coated with a velvet. One of the most striking 
peculiarities of this plant is the immense size of the calyx. | By most writers 
this has been confused with kidney cotton (G@. brasiliense), but others call it 
the true Pernambuco cotton of commerce, which they hold to be thus distinet 
from the kidney cotton. By still others it is the original stock of the ashmouné 
cotton of Egypt, an opinion which I do not accept. Perhaps its best popular 
name is Red Peruvian. . 

. 

; 

ee ee eee ee. oe ae 

G. peruvianum, Cav., Diss., 1785-90, 313, t. 168; G. vitifolium, 
Roxb., Fl. Ind., iii., 186; ? G. religiosum, Parl. (in part, but non Linn.) ; 
G. hirsutum, Cook, Weevil Resist. Adapt. of Cot. Pl.; Watt, lc. 213-26, 
tt. 37, 38. U.S. Dept. Agri. Pl. Indust. Bull., 1906, No. 88, 8.\ Possibly 
indigenous to Central and South America; is the so-called Peruvian 
Cotton now met with in most cotton-growing countries, especially West 
Africa, where it received numerous distinctive local names, such as owu 
of Abbeokuta and ukoko of the Congo; and most of the races of ordinary 
or short-staple Egyptians, such as the Ashmouni, Mit Afifi, Zafirt and 
Abasst. | . 

This somewhat obscure species links together @. mexicanwm and G, brasi- 
liense. It has the palmisected foliage of the latter with the blistering habit 
of twigs and fuzz-coated seeds of the former. It is somewhat significant that 
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and African cultivated cottons that possess seeds more or less 
eoated with a velvet or fuzz (e.g. @. hirsutum, G. mexicanum and @. peru- 
‘vianwm) have the leaves more or less pilose, while the forms with sub-glabrous 

(e.g. @. purpurascens, G. vitifolium and G. brasitiense) have the seeds 
ly naked; that is to say, they do not possess a fuzz. 

min fovea! . ° de 

_ G, mexicanum, Tod., Relaz. Cult. dei Cot., 193, tt. vi., xii., £ 32; 
. Le. 226-44, tt. 39-42. This hybrid species is often very difficult 

te ) Sef ate from G. purpurascens when in foliage. The leaves are 
broad, smooth, glabrescent with five to seven radiating veins and lobes ; 

sduncles prolonged, pedicels short and flowers small, pale-coloured, 
ding ; seeds large, with thin ashy fuzz, and copious woolly floss. 

Apparently originally procured from Mexico, but so far as known is met 
with under cultivation only. 

Roxburgh tells us that this was introduced into India by W. Hamilton in 
1804, but subsequently he seems to have confused it with Bourbon Cotton (@. 

Mrpr ), and gave both plants the botanical name of @. barbadense, Willd., 
{ i drawings (so named) are in reality @. mexicanum. He 

further a mtly alludes to this plant under @. hirsutum as being grey- 
seeded ght, Spry and many other Indian writers refer to Mexican Cotton 
in the Journals of the Agri.-Horticultural Society. 
hi _ It has, however, to be admitted that some uncertainty exists as to the plant 
‘Todaro actually meant by the name G@. mexicanum. If his coloured illustra- 
tion be accepted arbitrarily as the type, then it has to be confessed that it is 
not very plentiful in herbaria. In all the samples seen by me that approach 
‘most closely to that type, the plants either came from Mexico or were raised 
rom seed procured from that country, as Todaro affirms was the case with the 

plant and described by him. But in all the best tracts of America, from 
which finest Upland and Georgian Cottons are procured, the plant there 

‘own is almost exactly intermediate between the type of @. hirsutum and 
that of G. mexicanum. The leaves are large and broad in fully-formed con- 

ditions; are 5-, sometimes even 7-lobed or only angled. In texture they are 
mooth, thick, leathery and either very hairy (in forms that approach to @. hér- 

sutum) or almost quite glabrous (in those with a closer approximation to 
@. mexicanum). In the United States fresh stock has again and again been 
imported from Mexico, and the admission made that the previously existing 
stocks had been thereby much improved. There would thus seem little doubt 
that the improvement that has been consistently reported as taking place has 
run parallel with an undoubted advancement from the older type of @. hirsutum 

ds that which more appropriately should (from the botanical standpoint) 
be designated @. mexicanum. But they are one and all hybrids, and the 
‘suggestion may be offered that they have been derived from @. hirsutum 

the one stock, and either @. purpurascens or G. vitifolium (G@. barbadense) 
the other—the result being the presumed hybrid condition here designated 
@. mexicanum. Of the more famed cottons of this-assemblage, the following 
may be specially mentioned as (a) hairy (eg. aff. @. hirsutum) forms :— 
** Allen,” “ Peeler,” ‘‘ Sunflower,” “ Todd ” and ‘‘ Russell.” Of the (6) glabrous 
(aff. ©. mexicanum) :—‘‘ Welborn’s Pet,” ‘‘ Willet’s Red Leaf,” ‘“* Parker,” 
*Layton’s Improved,” ‘ Toale,” “Shine,” ‘* Simms,” “ Berry’s Big Boll,” 
“ Culpepper,” “‘ ings,” “Triumph,” ‘‘ Gibson,” “Myers” and “‘ Texas 
Wool.” Reversions are also recorded, one example of which may be here speci- 
ally mentioned, namely “ King’s Improved,” which comes closer to G. pune- 
tatum than to the bulk of the aceern G. mexicanum cottons that to-day 

6 called by the old, but now hardly accurate name of @. hirsutum. Another 
lustration is the tendency for green-seeded stock (@. hirsutum type proper) 
9 produce brown or grey-seeded forms (@. mexicanum) according as the degree 
o Gevetion or neglect tends to develop and establish the one or other ancestor 

a 

4 

: 
rs 

* 

* 

ie 

present-day much hybridised stock of Upland cottons. 

_ Naked-seeded Cottons of the New World.—The following, among 
ther species, may be specially mentioned in this position :-— 

___ G. purpurascens, Poir., Lamk., Encycl. Meth. Bot. suppl., 1811, 
‘ii., 369; Watt, lc. 250-5, t..44, A cultivated perennial plant of which 
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there are several distinctive races, derived very possibly from G. taitense, 7 
Parl., and which constitute the Bourbon and Porto Rico Cottons of 
commerce. vant 

The seeds are not. only what is called naked, but the leaves are almost glabrous, 
They are perennial plants with strongly angled p a shoots and leaves ovate ; 
entire or with three lobes on the apex, the laterals arching outwards and the 
petioles almost thorny through the growth of glandular warts. They are all ' 
essentially insular plants, hence the greater success attained with them in Sou’ uth 
as compared with North India. They seem to be readily hybridised, and i 
consequence it is not uncommon for completely fuzzy seeds to appear 
plants raised from the normal condition, viz. the seeds nalked, except for a 
of rust-coloured fuzz around the beak. beat | 

G. vitifolium, Lamk., Encycl. Meth. Bot., ii., 135 (excl. syn. Ph He. 
Alm., t. 188, £. 2, added doubtfully by Lamk.); Watt, lc. 255-65, tt. 1, 
45 ; "Xylon ‘arborewm, Merian, Surin. Insect., 1679, t..10;, Labat, Nouv. 
Voy. aux Isles de? Amer., 1724, i., pt. 2, 125-31 ; G. latifolium, Rumphin $, 
Herb. Amb., 1750, iv., 37, t. xiii. (excl. syn.) ; G. barbadense, Parl., Sp. 
der Cot., t. ili. (in part) ; G. religiosum, Aliotta, Riv. Crit. Gen. Goss., 440 
(in part). ‘yy 

The Vine-leaved Cotton was probably originally a native of Central f and 
South America, to the Amazon, basin and the Lesser Antilles, but early found — 
under cultivation throughout the cotton area of the world. It is the Egyptian 
long staple, Antilles, Piura, Surinam and Cayenne, St. Domingo, ‘Guiath de- 
loupe, Barbados and other cottons. In the early literature of this genus the 
greatest possible obscurity prevails regarding @. barbadense. It might, in 
fact, without fear of contradiction, be affirmed that there was little or no dis- 
tinction between that species and the present plant. As time advanced 
the form known as Sea Island Cotton appeared, and to it became restricted, 
by most authors, the name G. barbadense, leaving G. vitifolium to be ac- 
cepted as denoting the slightly lower-grade cottons of South America and Egypt 
that are classed as ‘‘ Long Staples.” It is, in other words, highly likely that 
this plant may have been one of the ancestral stocks of G. barbadense, var. 
maritima—a plant which is perhaps the most recent addition. to the prized 
races of cotton met with in the world. No one. seems to know what was meant 
originally by @. barbadense. It nowhere exists in a wild state, and is a 7 
parently never cultivated except in the form nowadays called Sea Island, but 
which could hardly be accepted as @. barbadense, Linn. The present plant, om 
the other hand, exists in numerous forms. It is the vine-leaved cotton of 
most of the early authors, who repeatedly speak of it as met with wild or 
completely acclimatised. The Jeaves are sub-cordate with mostly only three 
ascending lobes, the texture often pilose-tomentose below. The bracteoles ¢ 
very large, ovate rotund, deeply auricled, slightly united below and often 
sessed of the bractlets- described by Cook as weevil-resisting adaptations 
(U.S. Dept. Agri. Bureau Pl. Indust,, 1906, No. 88.) Seeds black, naked cond 
quite free from each other. 

G. barbadense, Linn., Hort, Upsal., 1748, i., 204; Sp. Pl. (ist 
ed.), 1753, ii., 693; Pluk., Alm. Bot., 1696, ii., 173, and. Phyt., t. 188, 
f. 1. (excel. all syn.) ; "Wight, Tilust. Ind. ‘Bot., 1840, i., 57-64, t. 288 ; ; Watt, 
l.c. 265-95, tt. 46-8 ; Sea Island Cotton. 

This embraces all the higher-grade long-staple cottons. A shrubby Lene 
known only in a state of cultivation, and raised usually as an annual. It 
glabrous or nearly so, except on the leaf-stalks and veins and the under-suvfaees 
of young leaves. 

As already suggested, there seems every probability that the early othe 
who accepted the name G. barbadense did not realise that it meant one 
the same plant as that designated @. vitifoliam. By cultivation and crossing, 
however, a highly specialised race, known as ‘‘Sea Island,” was produced, to, 
which by recent authors the Linnean name G@. barbadense became in . ee 
restricted, though Todaro, and following him some other botanists, preferred to 
give the new stock the name of @.maritimum, thus leaving @. barbadense 
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GOSSYPIUM 
SEA ISLAND AND BRAZILIAN BRASILIENSE 

Brazilian 
ne for a species presumed by. mex anexias but known for certain to no 
_writer. The species founded by Linnewus may be said to turn on 4 

n still preserved in the British Museum, and that specimen certainly 
: een with @. vitifotium, Lamk., than with the modern Sea Island 

hough: repeatedly introduced into India, Sea, Island Cotton has in no 
ved a success. It is, ible, however, that it might be raised pro- 

itably ir Andaman and Nicobar Islands and in some parts of Tenaseectcs 

» - G. brasiliense, Mae}.; Fl. Jam., 1837; i., 72; Watt., l.c. 295-315, D.E.P., 
49,50; Bambagia, arborea di Pernambuco, Zanoni, Istoria Bot., 1675, 1¥+» 28-5. 

i » $..16; G. religiosum, Lamk., Cav., Willd., Parl. and others, non Linn: : = — ad 
aha m, Roxb., Fl. Ind., 1832, iii., 186 and MS. drawing n. 1598 

aly ainadet G, vitifolium), etic., eto. 
yx » Chain, Kidney, Brazilian, Bahia, Pernambuco and Costa Rica Cottons Ohain Cotton. 
ae most popular writers, and in Burma it is thembanwa (ship’s cotton). It was 
se Ritely alluded to by John Lerius, who lived in Brazil in 1557, and wrote 

tory of that country. Sir Walter Elliot, king of the plant as known to 
South India, calls it paidi (gold) patti and pamidi patti (the wealth-giving), 

ames that denote the high expectations that were at one time entertained 
. ding this plant. It was apparently the first of the long-staple silky 
ere ons of the New World to attract attention. Seeds were conveyed by 

graf and others, and the chain condition so well figured by Zanoni 
st to have been accepted as a peculiarity of all cottons, hence Lobel (1576) 
t iene in roved on the pieipyes of G. herbaceum, given thirty years 

ously by Fuchsius and Matthiolus, by adding a kidneyed mass of seven 

“ail the nations of the world seem for a time to have vied with each other Introduction to 
» attempt to acclimatise the Brazilian Cotton, and in each new country to + 
hi taken, it, obtained the name of the region from whence immediately con- 

ov accordingly i in Burma, and also in the Antilles, it is called “ Siam Corton,” 
F cr jn India “ Ava Cotton,” etc. Roxburgh tells us in the MS. edition of his 

a Indica (preserved in Kew) that he became acquainted with it through seed 
hin from Farukhabad. Mr. H. St. George Tucker (Member of the Court 

of Directors of the East India Company) observes that, Lady Hastings grew it 
= and Roger Hunt, in 1808, addressed the East India Company 
= causes of deterioration of Pernambuco and Surinam Cottons. Thus 
* re know that prior to Roxburgh’s knowledge of it this plant had been experi- 

ly tried in many parts of India, 
It is, therefore, perhaps not to be wondered at, that, this cotton has got con- Wide 

rably more widely distributed and is moreover more frequently met with in Distribution. 
hh ore eee than is the case with any of the other New World cottons. 

sule, compact mass of seeds and the copious coating of floss naturally 
oped 4 © impression of great value, and false expectations were raised, only 

to ie he rea rudely dispelled by comparisons of yield to acre. Gradually, however, all 
(or nearly so) in this particular Brazilian Cotton died out with the appear- 

6 first of the Upland Georgian Cottons, then the Mexican Cottons, and finally 
‘Sea Island Cottons, all races that could be raised as annuals and occupy the 

a for short periods. The present species in most countries accordingly fell 
a state of complete neglect and either disappeared or survived as an esca: 

picaittvasion and became “ the wild tree cotton ” of most popular writers, the 
nerties of which have been the will-o’-the-wisp of nearly each decade for the 
century in the world’s cotton areas. 

_ IfT am correct in believing that this plant, ‘activate represents an important Great 
in the development of fine long staples of the West Indies and the Sea Expecta 

of America, it is not by any means devoid of interest to persons interested 
th the coped proce of new and ete <b races. But as met with in India to-day 
it is of no value whatever, and the expectations recently advanced regarding it 
would accordingly seem almost for certain doomed to disappointment, since op- 

_Boimmereal past experience with the plant. It may be said to have attained 
importance within very restricted areas. In South America—its 

enous habitat—it is regarded as of special value because of its resistance of 
that prove disastrous to other cottons. In Guatemala, for example, 

ite believed to be immune from weevil. 
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‘cotton is, however, from the shortness of staple, not well suited for all t 

I, ADULTERATION AND DETERIORATION.—Milburn (Or. Comm., 
1813, 279-80) urged that it was impossible to be too attentive to the | 
shippitg of perfectly clean cotton. The adulteration and deterioration of : 
Indian cotton has thus engaged attention for fully a century. St. Georg 
Tucker (to whom reference has been made above) wrote in 1830 a report ia 
On the Supply of Cotton from British India (cf Reports on Cotton, 
Sik, and Indigo published by the Company in 1836, 152-75) in ord 
to account for its depression in price and deterioration in quality. — 
gives ten reasons. Royle (Cult. and Comm. of Cotton in Ind., #5, 3 
551) deals frequently and effectively with this question. “ When t 
cotton,” he says, which the Native grows, “‘is intended for sale, the ols 
have little enough encouragement to bestow more care, either in grow 
or in picking their cotton, for they usually get no better price for a g00 
and clean, than they do for an indifferent article.” So again, “ Indie “i 

purposes of the English manufacturer ; but it is much more depreciat i 
than it need be from the dirty and adulterated state in which it is se 
to market.” Mention has been made that (about the time of the grea 
cotton famine, 1861-5) notice was forcibly directed to India as a ae 
country of supply for England. An outcry was shortly after made agai 
the adulteration and mixing of inferior with superior grade staples. This 
led to the passing of the Cotton Frauds Act (IX. of 1863, and the Amend- 
ment of 1878, Act VII.). 

W. B. Wishart (Secretary of the Chamber of Commerce of Upp é 
India) published in 1891 a Note on the Adulteration of Cotton in which he 
shows that the subject had agitated the minds of the cotton merchants oF : 
India for many years. He points out that a report issued in 1845, for 
example, gave details of the deterioration and decrease in outturn even then . 
observed. Wishart then remarks: “ There is now no bona fide market 
our inferior cotton. Native hand-weavers cannot work it; the Chin 
found out, some years ago, that it did not pay them to use it, and now ¢ 
Continental customers can and do buy an article that suits ‘them equall 
well at a proportionately lower price. There is, therefore, no outlet for 
such cottons, and Native growers and buyers have naturally taken 
assisting each other by bulking the inferior and better stuff produced in 
each district, the mixture constituting a quality just a little below tha’ 
which spinners want. ie 

In August 1891 a conference was held in the office of the Direatory of 
Land Records and Agriculture, Poona, at which proposals were made w 
a view to preserve and improve the quality of Indian cotton. In thes 
year Sir E. M. James (at that time Commissioner in Sind) drew’ 4 
Memorandum on Cotton. This was widely circulated by the Bomb 
Government, and elicited many valuable opinions and reports. 
Chamber of Commerce of Bombay, for example, issued a very powerful 
reply, dated November 11, which fully expressed the opinion iin 
upheld by the Government, namely that while there was much need for 
effort at improving the stock, penal legislation was undesirable. T 
years later (Feb. 1901) the Hon. Mr. Bomanjee Petit (himself a prominent 
mill owner) pressed on the attention, both of the Bombay Government and . 
the Mill Owners’ Association, the serious consequences of the deteriorati 
of the Indian cotton staple. It has now actually come about that both — 
China and Japan have begun to produce coarse yarns of their own, and — 
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have thus commenced to close two of the most important outlets for Indian 
expr In consequence the necessity to advance has been borne home 

_ on the minds of the Indian mill owners. Instead of spinning as their finest 
is 20’s, they have begun to think of 80’s, but for this purpose they 

: e toimport raw cotton from Egypt, if not even from America. India 
no lon; es a cotton suited for that purpose, and the adulteration 
in cing of the staple have thus very nearly paralysed the industry. 

h consequence the outery for legislation has once more been raised: it 
y een urged that a law requiring the locality of production to be stamped 
‘on all bales of cotton would have a highly beneficial result. Others look 
to the eerntinee of Sind, irrigated by a system of canals that may 

ullow of the production of the high-grade Egyptian cottons, as the most 
“hoy sful indication of the future. 
Thus history repeats itself, in no commodity of commerce with greater 
‘egularity than in the theories and practices of cotton growing and cotton 

trading. One lesson alone seems to stand out through the past decades 
the steam-power cotton industry of India as unwavering, viz. the 
mviction that when the time comes for India to assume once more the 

e of a producing and even exporting country in the finer cotton goods, 
it must either have improved its staple or discovered a country capable of 
‘meeting its necessities in suitable raw fibre. A low-grade staple such as the 

of that grown in India to-day is utterly unsuited for the higher class 
nachine-made goods, even were it put down at the mills pure and clean at 
; ice below that procurable by any other power millsin the world. Thus 
it has been shown that cheap production is not necessarily economic 
production. Expensive labour means higher intelligence, with compensa- 
tion in quality and price. O. P. Austin (Cotton Trade of the United States, 
1900, 2608) points out, and with much force, that the low wages of the 
Indian cultivator are no real economy, since they prevent cotton culti- 
vation on a large scale directed by intelligent supervision. Retrograde 

agriculture, such as has characterised the Indian cotton trade for a century 
past, must in the end fall behind in the race for commercial supremacy. 
I. IMPROVEMENT OF STOCK.—The cultivated cottons of the world 
have been referred to three great areas—(a) Asia, (b) Africa, and (c) America. 
But it has sometimes been affirmed that the first two can be taken 

ogether and spoken of as the fuzzy-seeded Asiatic and the others as the 
_ maked-seeded American cottons. But it is not the case that all the 
_ fuzzy-seeded species are Asiatic, any more than that all the naked-seeded 
are American. Moreover, the seeds of wild cottons have either a firmly 
__ adhering coating of wool or a readily separable floss: But there are both 

ild and cultivated cottons that possess both a fuzz and a floss. As 
ready mentioned, Cook (U.S. Dept. Agri. Bull., 1906, No. 88) thinks the 
wool may be a necessity in the protection of the seed from the enemies of 
the plant. Certainly in most wild forms, such as G, Stocksii, and still 
more so G. Davidsonii, the wool is so firmly and intricately crumpled 
up around the seed as to prove a veritable proboscis-proof protection, thus 

'€ausing such seeds to be described as naked, the compacted fuzz having 
escaped detection. But of purely wild species the following among 
Others possess a short velvety coating around the seed :—G@, Harknessii 
| native of California); G. Palmerii (of Mexico); G. Sturtii (of 

_ Australia), and G., tomentoswm (of, the Hawaiian Islands). On the 
_ other hand, the following have naked seeds :—G. Kirkii (of East Tropical 
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Africa), and G. taitense (of the Polynesian Islands). In passing it may 
be here added that no Asiatic indigenous cotton has a naked seed, and 
further that with the fuzzy-seeded Asiatic forms the bracteoles are united 
below, whereas with the American fuzzy-seeded cottons the bracteoles — 
are free. The appearance, therefore, of these peculiarities in certain — 
cultivated or long acclimatised plants may safely be regarded as denoting — 
definite influences and not accidental sports or climatic adaptations. __ 4 

It has sometimes been upheld, but with little justification, that the — 
crossing of fuzzy-seeded and naked-seeded cottons (or of Asiatic and 
American cottons) was impossible. But there is perhaps no subject on — 
which greater diversity of opinion exists than in the value or even possi-— 
bility of hybridisation of the species of Gossypiwm. , One set of, writers 
affirms that it is difficult, if not impossible, to prevent hybridisation, while 
another stoutly upholds the belief that. hybridisation is of no practical 
value, if they do not indeed go so far as to deny the possibility of its accom- 
plishment in nature. A parallel to this diversity (and perhaps a consequent 
one) is the degree of acceptance of the species as established, by botanists, — 
Some writers, such as Todaro, think there may be as many as 54 species, 
while others, such as Parlatore, reduce them to 7, and Aliotta to 5 species, 
with numerous varieties and cultivated races or hybrids under each... Bu- 
chanan-Hamilton went further and reduced all to 2 (or perhaps 3) species, — 
viz. the black (naked) seeded and the white (fuzzy) seeded, with as a third — 
the red (kakhi) seeded cottons. In fact the controversy regarding the 
number of species dates even from before the formation botanically of | 

G 

genus Gossypium, but I venture to. think it could never have exist 
and cannot exist to-day, when the undoubted wild forms are made the 
basis of classification. BA 7 Cale 

The confliction as to hybrids may be exemplified by the writings — 
of two of the most recent authors. Aliotta. (Rw. Crit. Gen. 
Goss. 1903) gives an elaborate statement of the races of, cultivated — 
cottons which he thinks have been produced through the cross-breeding 
of his five species—G. barbadense, G. religiosum, G. arboreum 

G. herbaceum, and G. hirsutum. Qn the other hand, G,.A..Gammie, 
Professor of Botany at Poona, Bombay, in his recent report (The Indian — 
Cottons, 1905) reduces all the Indian cultivated forms to G. obtusifolium, — 
He would, moreover, not appear to regard hybridisation as of any prac- 
tical value whatever. He observes that the so-called species and hybrids 
are merely cultivated races evolved by time and environment from one 
prototype, but he nevertheless adds somewhat paradoxically that they 
are capable of being crossed with, facility and that their descendants are 
fertile. ; | es 

After many years of careful study of the Indian cottons, both in the field 
and the herbarium, I am constrained to join issue with Aliotta and writers of © 
his school in thinking hybridisation has played an important role, though I am — 
not of course prepared to reduce the ancestral stocks to five forms. Still I am ~ 
satisfied that many of the more highly prized cultivated cottons are not species 
botanically (though it may be convenient to retain for them specific names), 
are races and natural hybrids (some of the more recent artificial) adapted , 
selection to man’s requirements and to environment. I am at one, in fact, with — 
the army of workers in America who not only say they have produced endless — 
forms by crossing, but who regard that agency as of the greatest, possi 
importance. Tracey (Dabney, The Cotton Plant, 1896, 197-224), in dealing witl 
the cultivated varieties, remarks, “‘ Although the plants from a single line 
crosses, as fertilising Peterkin with Allen, will vary widely, still it is a gener. 
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_ ule that the character and habit of the future plant will be more like those of 
the female parent, while the fruit, the boll and its contents, will be more like 

those of the male parent.” So again, “ The tendency of the plant to vary from 
the typical form of any variety will be back towards its original form rather 

_ than in any other direction.” From these and such-like considerations is doubt- 
Jess due the affirmation that, from one or two plants specially cultivated and as 

: ff ees uence of careful selection of sports, it might be possible to produce all 
r types of cultivated cottons. Hence it may be said that with few other 

cultivated plants is a more rigid selection of seed necessary than with cotton: 
Moreover, there seems little doubt but that historically it can be shown that 

 & hirsutum, G. mexicanum, G. vitifolium and G@. barbadense, as known to 

us to-day, are themselves to a large extent hybrid stocks. It does not follow, 
sh , that all hybrids may be fertile, still less that they can be invariably 
_ again further hybridised with fresh ancestral influences, according to the fancy 
of the operator. To the neglect of this consideration may be due much of past 
failure in hybridisation. 
~ One of the most valuable and interesting papers on this subject is that 

_ written by Austin Cannon, entitled Spermatogenesis of Hybrid Cotton (in 
_ Bull. Torrey Bot. Club, 1903, xxx., 133-72.) The cotton hybrid experi- 
“mented on was produced (so we are told) between Sea Island Cotton (Con- 

_ stellation brand) and Upland Cotton (Klondike brand)—@. barbadense x 
_ @. herbaceum and the hybrids were found fertile. It is, however, just possible 
that the plant spoken of as G. herbaceum should have been called @. hirsutum 
Or &. mexicanum, for until about 1896 Uplands were by American authors 

_ mostly spoken of under the botanical name that more properly belongs to the 
_ Mediterranean stock. All fuzzy-seeded cottons were often, in fact, regarded as 

_ one and the same species. It follows that to secure uniformity and precision 
in the laboratory and in the experimental farm, the foremost consideration must 

_ be the ascertainment of the species botanically that it is intended to investigate. 
_ Until such knowledge has been obtained it would be preferable to adopt some 
_ arbitrary nomenclature such as a numerical system, e.g. the ‘‘ K2” of geographers, 
rather than to employ a misleading jargon of botanical names. 

As a historic fact in Indian hybridisation it may be mentioned that in 1844 
Mr. Alex. Burns of Broach crossed G. obtusifolium, var. Wightiana, with @. ar- 
| boreum. He obtained a plant that had all the good points of both parents. 

The leaves were those of arborewm, only larger and more hairy, and the flowers 
_ Were red with a yellow ring in the throat. This interesting new form, an un- 

_ doubted hybrid, yielded its crop within a period of two months, much as in Broach 
Geshi, and the floss was very silky. The Bombay Chamber of Commerce expressed 

_ the opinion that the cross was an exceedingly valuable one. No further informa- 
_ tion was, however, published regarding it, and the plant seems to have died out. 
_ The circumstance is mentioned to show that crosses are parte 

- Under the orders of the Government of India much been recently done 

| 
; 

P 

_ have been conducted with exotic forms. What would appear the foremost con- 
_ sideration has, however, until very recently been almost entirely neglected, namely 

the attempt to improve the indigenous or long acclimatised stocks. Royle, for 
_ @xample, repudiated with some warmth the opinion attributed to him, that 
the greatest attention should be given to the cotton of the country (Cult. and 

_ Comm. of Cotton in India, 1851, 544-5). For a good few years past I have 
uniformly urged, and I repeat that recommendation, namely, to make real 

gress it is imperative that an exhaustive and scientific investigation should 
conducted—a sort of census taken—of the existing stocks, not only of India 

I but of the world. The climatic and other causes which tend to preserve or destroy 
| hye or bad properties have to be thoroughly established. The influences of 

bridisation have to be worked out on a scientific basis by testing the strength 
strain, from this species or that, best suited to environment, the tendencies 

of cultivated forms recognised and systematic renewal of stock in each locality 
_ accepted as a solemn obligation. 

A few years ago I drew attention to the establishment of steam ginning 
_ factories, all over India, as having created a new danger, namely degrading 
reer of stock. Nowadays the cultivators over a wide area carry the produce 

__ of their fields to these factories: all are mixed together, and seed returned to the 
_ cultivators that in many cases may be utterly unsuited to the fields on which it 

has to be grown. The specialisation of centuries of natural selection is thus being 
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rapidly effaced by this new phase of commercial production. It has been found 
useless to urge that the cultivators should reserve their own supplies of : 
They are too poor and too ignorant to do so, and, moreover, are only too freq 4 
in the hands of the money-lenders. (See Ginning, pp. 611-2.), (crt. Ane 

Lastly another evil has crept gradually into the cotton traffic of India. England , 
having adapted her machinery to the steadily improving staple of the United — 
States, soon became unable to work up the short staples of India. But in. 
many, Japan and India itself, special factories were built with the, object. 
running for the lower-class goods and working up the world’s supplies of short 
staple. The cultivators were accordingly told that they would get no more for 
a long than for a short staple. In every district. there were both high-class 
and low-class staples. The former gave a lower yield, compensated. for by a 
higher price. The new condition naturally dictated the universal substituti 
of the lower grades, and an agricultural degradation in consequence was carrie 
across the country in a remarkably short space of time that may take a 
century to efface. An official correspondence dated July, 1903, contains a. 
from one of the most influential European merchants of India, which puts the 
present position tersely by narrating the advantages of the belati or jari plant 
of the Central Provinces and Berar :—(a) It is an earlier crop, thus enabling the — 
cultivator to get a quicker return ; (b)itruns accordingly less risk of injury from 
early cold weather ; (c) it is a hardier plant, less liable to disease or to deteriora- 
tion from rain ;(d) it gives a larger weight outturn of lint); (e).it comes into 
market cleaner than the other grades. ) q. odd desi 

The feature of early ripening is most important. Theannual cottons of India 
have often been spoken of as consisting of two kinds—those that take eight 
months to ripen, and those that reach maturity in about five months from sowing. 
The cottons found on a deep, moisture-retaining, black, loamy soil are of the 
first class. They are usually grown as pure crops, and the particular race met — 
with is often remarkably uniform. The cottons of the second class occur on light 
soils; they are produced normally as mixed crops and manifest. the greatest. 
possible variability. The influence of rainfall, both quantity and, season, is of 
vital importance. The vicinity of Bombay town and south of the Konkan, 
since it possesses double the rainfall of Broach, grows next to no cotton, even 
although the soil may be highly suitable. Localities, like much of South India, — 
that have two rainy seasons possess two widely different cotton erops. It is very 
largely in adaptation to the conditions of soil and climate that certain cottons — 
owe their superiority or the opposite. . The substitution, for example, of inferior — 
for superior grades has been primarily the result of the demand for that staple, 
but the change has to many cultivators been all the more acceptable that the plant — 
required was in their locality hardier and less risky. Some. twenty to thi 
years ago the Central Provinces had a fair proportion of band (superior cotton) 
relative to its jaré (or inferior cotton). To-day the crop is mainly jari.. The 
former could be spun into yarns of 20’s and up even to 40’s; the latter can rarely 
be used for more than counts up to 10’s. The bani cottons were the once famed 
Ghat cottons, such as the Hinganghat of commerce. The jari has avery short — 
staple, but is exceedingly hardy and prolific. ii 

As manifesting the present position of cotton and its degeneration, as also 
some of the features of the programme of improvement that may be found 
imperatively necessary, the following jottings regarding the famed Dacca cotton 
may be usefully set forth :—In view of the efforts presently being made to de- 
velop the industry of cotton cultivation in Bengal, it seems desirable that the 
opinions of the earliest writers be briefly indicated. Mr. Bebb, Commercial 
Resident of Dacca, furnished a reply to an inquiry made by the East India Com- eee TY 

pany, and that reply is one of the earliest accounts of Dacca (in fact of Bengal) — 
cotton. It is dated 1788, and speaks of the staple as “‘ the finest cotton in the 
world, producing cloth of astonishing beauty and fineness,”’ The plant is said to — 
have been an annual, and to have afforded two crops in the year, in April and 
again in September. The first was the most esteemed and obtained the highest 
price, but was liable to failure from long drought or from violent storms, though 
moderate showers were highly beneficial. In the volume of Reports.on Cotton, 
Silk and Indigo published by the East India Company in 1836, there is a report — 
written by St. George Tucker in 1829 (Supply of Cotton from British India, 159-60) 
in which he discusses the superior cotton of Dacca. He calls it bairati kwpa— 
the finest variety perhaps of the Eastern cottons. It is produced only in small 
quantity, in the districts north-west of Dacca, and is never exported. Its favourite 
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be the high banks of the Ganges and its tributaries. The fibre 
‘is extremely fine, silky and strong, but the staple is very short 
adheres most tenaciously to the seed. It is admirably calculated wool 

sn the ordinary Bengal and the special Dacca cotton. © plant, he says, 
erect, has fewer branches, and the lobes of the leaves more pointed. 

t is’ with red, even the petioles and nerves of the leaves, and it is 
t. © peduncles of the flowers are longer and the exterior margi 

. are tinged with red. The staple is longer, much finer, and softer. 
4 ‘gh’s MS. plate of the plant thus distinguished is in the herbarium of the 

tanic Gardens, cutta (a copy of which is in Kew, and has been 
roduced by me in the Wild and Cultivated Cotton Plants of the World, pl. 12). 

_ It manifests all the special peculiarities mentioned, and thus doubtless faithfully 
‘Fe presents the plant; but Roxburgh adds that the people of Dacca think the 
great difference lies in the spinning and allow little for the influence of the soil. 

3ee remarks on Hand-loom, p. 616. 
It has recently been that the cotton formerly used by the Dacca Muslin Industry. 

s ufacturers, of the far-famed exceedingly fine muslins of that city, was de- 
rived from tree cottons. Further, that the loss of these special crops caused the 
‘decadence of the muslin industry. Taylor’s account (Topog. and Stat. Dacca, 
840) would seem to give a complete refutation of that statement. Moreover, the 

ion may be asked, “Is it or is it not a fact that with an exceedingly short 
le the Dacca manufacturers are still producing (or until very recently were 

oducing) muslins, which if not up to the old standards, are certainly far finer 
. could be manufactured from these staples by any process or machine known 

‘to Europe or America to-day ? Taylorsays, “‘ The material of which the fine Dacca 
_ muslins are made, is entirely the produce of the district. The plant is an anuual 

_ ne, and attains a height of about five feet. It is described by Roxburgh as a : 
variety of the @. herbaceuwm, and is said to differ from the common cotton Differences. 
i t of Bengal in the following cane : (1) The branches are more erect 
and fewer, and the lobes of the leaves more pointed. (2) The whole of the 
plant is tinged of a reddish colour, even the petioles and nerves of the leaves 
are less pubescent. (3) The peduncles, which support the flowers, are longer 

and the exterior margins of the petals are tinged with red. (4) The staple of 
the cotton is longer, much finer and softer.” This is the desi or indigenous 
cotton of the district, which has been cultivated in the northern division from 

___.. “Formerly, when this article was more extensively cultivated than at present, 
_ there were different shades of quality observable in the staple, which either 
_ e€annot now be distinguished or have degenerated into one of an inferior degree. 

_ They were known by the names of Phootee, Nurmah and Bairaite. The cotton 
of the t day, it is affirmed by the Natives, is inferior to what it formerly 
was. crops are less abundant ; it is said that the fibres, though apparently 

y fine and soft, are shorter and more firmly adherent to the seed, than 
. ‘produce of former years. The Dacca cotton, however, notwithstanding the 

deterioration imputed to it, still ranks as an article of finer quality than the 
produce of other parts of Bengal or of the western provinces.” . . . “* The seeds, Selection of 
which are used for sowing, are carefully picked, and after ha been dried in Seed. 

_ the sun are preserved in an earthen pot in which oil or ghi has kept, and 
the vessel with its mouth stopped up, so as to exclude the external air, is hung up 
to the roof of the hut, and over the spot where the fire is usually kindled. ° 
high lands are selected for this erop and are ploughed from eight to twelve times 
up to September and October when the seeds are sown. This is done in parallel 
tows, distant about a cubit from each other, and before the seeds are dropped 
‘into the ground they are moistened with water. The cotton plant is liable to 
injury from hail-storms, heavy rain and caterpillars.” ... “‘ Formerly the 
ground for cotton was allowed to lie fallow every fourth year, and it a 
to be owing to the neglect of this circumstance in the present day, that the 
‘produce is now inferior in quality to that of former times.’ 

= “The cotton of the northern division is said to swell less than the produce 
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of other parts of the country. This tendency of the fibre to swell in bleaching 
is the criterion by which the weavers judge of its quality, but whether it depends 
on any adherent property in the cotton itself, or on the water used in the blea 
ing is not known, though there is reason to believe that it is principally owing 
to the latter. The thread manufactured at Dumroy, which was reported by | 
Mr. Bebb, the Commercial Resident, to swell the most, is found by the weavers — 
at present to be equal to the thread of the best awrungs or to swell the least if 
bleached in Dacca, but the reverse, as Mr. Bebb describes it, if the water of ‘ 
Dumroy be used in the process.” Basti 

Lastly, Sen (Rept. Agri. Stat. Dacca, 1889, 52) also says: ‘‘ The cultivation 
is not now done half so carefully as was the case at the time of Dr. 
Taylor. The field is prepared by two to four ploughings andas many harrowings. _ 
Furrows are then drawn a cubit apart, and in these furrows cotton seeds previo 
moistened with dung-water are dropped in thickly. When the plants come out — 
they are thinned to a distance of a foot from one another.” (See Cultivation 
in Bengal, p. 607.) hiya 

Improvement, when seriously contemplated, will have to be undertaken, 
not at a great central farm for all India, but district by district. The — 
establishment of seed farms for the supply of specially improved indigenous | 
stock—a subject I had the pleasure of recommending to the consideration of 
the Scientific Board of Advice at their first meeting—is at present earnestly 
engaging the attention of the agricultural experts of the Government — 
of India. It may, therefore, suffice by way of concluding this esp 
of the present position and knowledge regarding the possible methods anc 
results of improvement of cotton stock, to recapitulate the main ideas. 
Improvement is possible by (a) Selection of seed, in adaptation to environ- 
ment and trade requirements; (b) Hybridisation, an additional agency 
to attain these objects ; (c) Acclimatisation of prized foreign stocks, All 
three methods are in India receiving consideration at present. For many of — 
the cotton districts, selection from existing stocks seems the most hopeful _ 
method. It may be said, however, that in the discovery of absolutely new 
stocks, hybridisation is often of special value. :@ 

The Government of India have recently appointed an expert in charge — 
‘of cotton experiments. The results so far attained in selection and — 
crossing are admittedly of a tentative nature, but Gammie’s first report — 
(Note on the Class. Ind. Cottons and Cross-breeding Exper., Poona Farm, — 
1901-2) manifests a useful start as accomplished. The endeavours of the 
Bombay Government to bring the vast tracts of Sind under Egyptian — 
cotton through the supply of cheap canal water, would seem to have given 
much promise, and in the public press repeated mention has recently been 
made of the high prices realised for the cotton already produced, It — 
may thus be confidently affirmed that there does not appear to be any — 
sufficient reason for doubting the success likely to be attained in India 
than in other countries with the production of superior cottons. The — 
only untoward anticipations centre around the willingness or ability of 
the Native cultivator to advance with the times. [C/. R. J. Redding, 
Essential Steps in Securing an Early Crop of Cotton, in U.S, Dept. Agri. 
Farmer’s Bull., 1905, No. 217; Testing Cotton Seed, in Agri. Journ. Ind., 
1906, i., pt. ii., 174; also Sly, Fumigation American Cotton Seed, etc., 
1907, ii., pt. i., 212.] : Nes 

HI, CULTIVATION IN INDIA, 

1, BOMBAY AND SIND.—Watt, l.c. 134-7, 139-54. i 

Area and Production.—According to the official Agricultural 
Statistics, the total area under cotton for 1904-5 in the British dis- 
tricts was 3,605,985 acres. The most important localities were Khan- 
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desh, 1,201,673 acres ; Dharwar, 581,950; Bijapur, 455,864 ; Ahmedabad, 
$40,602; Broach, 274,699; Sind, 218,050; Belgaum, 183,207; Ahmed- 
nagar, 79,626. The area of cotton in the Native States of the Bombay 

i is an important factor in the Indian cotton supply. ‘This came 
in 1904-5 to 2,570,985 acres. Kathiawar has usually one to two million 
acres, and Baroda half a million acres under the crop. The Native States 
and British districts together thus show the Bombay Presidency with a 

193,000 bales of 400 lb., or 3,189,285 ewt. The estimated area and yield 
for the following year were 6,108,900 acres, yielding 1,117,000 bales, in 
owed (including Native States) ; and 265,000 acres, yielding 79,000 bales, 

| (including Native States), giving totals of 6,373,900 acres and 
1,196,000 bales. The Final Memorandum for the year 1906-7 gives a total 
of 3,995,499 acres for the British districts, including Sind, and of 3,462,854 
acres for the Native States, a grand total of 7,458,353 acres. This estimate 
is said to be 49-9 per cent. in excess of the average of the preceding ten 
comet ‘The estimated yield during the same year is 824,052 bales in the 
British districts (including Sind), 1,071,243 bales in the Native States. 
The total is thus 1,895,295 bales, an increase of 132-9 per cent. on the 
yield of the preceding ten years. | 

_ Traffic.—In order to arrive at some tangible conception of the local 
_ and foreign interests in the cotton of this Presidency, it may be useful 
_ %o analyse production and supply in the light of the official returns of 
| trade by rail and river and by sea coastwise, from and into town and 
_ Presidency. The most interesting features are the supplies drawn by the 
_ town from Kathiawar, from the Presidency of Bombay itself, from Berar 
_ and from the Central Provinces. |The adjustment arrived atshows the Pre- 

sidency in 1905-6 to make a net export of 2,765,696 cwt., and assuming 
this to be drawn exclusively from local production (viz. in 1905-6, 1,117,000 
bales or 3,989,285 cwt.), a balance of 1,223,589 cwt. would be the net 

__ supply retained by the Presidency. It is not, of course, necessarily the 
__ case that all the actual exports of a tract of country are drawn from its 

own production :° an error exists in all such calculations which is eliminated 
by dealing with the whole of India, and for a number of years, not one year. 

It is useful, however, to ignore such errors and to analyse the figures as 

| 

\ 
, 

| 

they stand. Accordingly, the port town of Bombay is shown to have 
imported by (internal transactions) rail and by sea coastwise, 10,583,652 
cwt., and to have exported by these routes 261,070 cwt., thus showing 
a net import of 10,322,582 cwt., and, adding the foreign imports, viz. 
158,838 cwt., a total net supply of 10,481,420 ewt. The foreign exports 
(external transactions) came to 5,289,691 cwt., and thus there remained 
5,191,729 cwt. as the supply for the Bombay town mills, or, adding the 
Presidency surplus (viz. 1,223,589 cwt.), 6,415,318 cwt. are shown as 
having been available for the Presidency and town of Bombay for the 
year in question. The town of Karachi imports by rail and river ap- 
proximately the amount which appears in her foreign exports, viz. in 
1905-6, 709,257 cwt. In 1905-6 the total imports by rail and river 
came to 799,721 ewt., of which the Panjab supplied 427,485 ewt., Sind 
almost as much, and the balance came from Rajputana and the United 

3 ces. 

_. Agricultural Operations.—A full account of the method of cultiva- 
tion in Bombay is given by Mollison, of which the following may be 
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accepted as a summary. The soil of Broach district is deep and retentive _ 
of moisture, and over the greater part. the annual rainfall exceeds 35 
inches. on an average. The crop is sown as soon as possible after the 
monsoon sets in, in June or July, but owing to the effect of the heavy — 
rainfall, two or more sowings may be required before the seeds Se . 
satisfactorily. Usually the same field grows cotton every second yi 
and in intermediate years the ground may lie fallow or grow one of t 
ordinary rotation crops. Manure is rarely applied oftener than once i 
three years, and fifteen loads per acre is considered a full average. ‘, 
should be thoroughly decayed and applied preferably before the rains. 

Soils.—The crop thrives best on fairly deep black soil, with a rainfa’ 1 
of 30 to 40 inches, and it is grown entirely as.a dry crop. The most 
suitable soil is the so-called ‘‘ black cotton soil,” which may be fo i 
in some parts to a depth of five feet or more as in Ahmedabad, Broach and 
Surat ; but cotton also succeeds on much shallower soils. hol one 

Rotation.—Generally the crop is grown alone, but where the rainfall 
is heavy and the soil retentive asin Broach, rice in the same or in sepé 
rows is often subordinate to it. Ooriander, Sesamum, gram (Cice oe 
arietinum) are sometimes sown to fill vacancies.” The rojt cotton of 
Kaira, etc., is, on sandy loam soils, always grown as a row crop with bajra 
(Pennisetum typhoideum) or pulses. . The principal rotation cro} i 
with cotton is judr (Sorghum vulgare), but this may be modified — 
according to district and season. Thus wheat is extensively grown as 
dry rabé crop on the cotton soils of Ahmedabad, ldng (Lathyrus sa J 
and a mixed crop of tuver (Cajanus indicus) and Sesamum as. nate 
crops in Broach, ete. a 

Tillage: —Preparatory tilling begins ‘usually i in the hot meatal a ; 
collecting and burning the stubble-of the previous crop. Two ploughings 
and two more harrowings may be required before the seed is sown, but the 
amount of preparatory tillage necessary depends on the previous crops 

Seed.—The seeds require special preparation for sowing, as they 
generally cling together, owing to the lint and fuzz which may still adhere 
to them. This is accomplished by mixing them with a: thin pinata bo 
cowdung, mud and water, and rubbing the plastered seed on the clo: 
network of a Native bedstead. . The seeds can then be passed through al 
seed- bowls and tubes of an ordinary country seed-drill.. If sown alone the — 
seed is drilled in rows 22 to 26 inches apart. About 15 lb. per acre 
is the usual seed rate. Two harrows follow one drill to cover the seed ( 
and smooth the surface. If the seedlings are damaged before they produce 
true leaves, the crop should be resown, if the season has not, too Ant } 
advanced. 4 

When. the seedlings are about 4 inches high, the crop. is ordinal . 
intercultured with the bullock hoe and hand-weeded. The weaklings are — 
then thinned out and the plants left about 18 inches to 2 feet apart, if 
in good condition, butif backward or stunted they are left closer together. 
The plough is finally passed between the rows in September or October. 

Crop.—Flowering begins’ in October-November, and may last till — 
J anuary if the rains are late and favourable. Picking usually commences: 
in January and lasts till March or April. The crop is picked at short inter- 
vals, as the cultivators are afraid of their fields being robbed at night. © The — 
best time for picking is the ig ie as the lings is then oe rs the . 
dew on the foliage. . {oll i Aone 
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|| Yield and Cost.—According to Mollison, the average outturn of seed 
and cotton together in the Presidency varies from about 300 lb. per 

 acre-in the Karndtak to as high as 446 lb. in some well-cultivated fields 
in Broach. ‘The proportion of clean to seed cotton is on an average about 
one to three. The total cost of cultivation per acre in the Surat district 
he estimates at Rs. 21-13 annas. 
Modifications on above System.—In Surat the average rainfall is 
slightly heavier than in Broach, but the soil is not so deep nor so dense, ® 

there is less risk of seedlings being destroyed byrain. The rotation 
_erops are mostly khari/, whereas in Broach they are rabi. Juar is the 

_ . 

rotation crop, always with a subordinate mixture of white twver. 
Rice is never sown with cotton in Surat. 
-» The principal variation in cultivation in the Karndtak is due to the 
monsoons—the south-west between June and October, and the north- 
east between October and December. If sowing were to take place in 

_ June, as in other districts, the Dharwar crop would ripen in the middle 
of the north-east. monsoon. and the cotton be damaged by rain. To 
prevent this, sowing usually takes place in the latter part of August, and 
may be even extended to September. The. seedlings are not thinned 

_ out to the same extent as in Broach and Surat, but are left comparatively 
close together. 

_.» In Khandesh two forms of cotton are grown, the one on black and the 
other on light soil; they generally occupy the same field once in three years. 
The light-soil crop yields best. with heavy rainfall, the. black-soil crop 
with moderate rainfall. ‘The seed rate is 10 to 12 lb. per acre and is 
sown, if possible, by June. Picking begins in October and is complete 
in December. In cotton-picking, care should be taken to avoid floss 
which is discoloured and damaged by boll-worm, as such obtains a poorer 
price and its presence lowers the average rate obtained... 
_ In selecting seed for next crop, care should be taken to secure bolls 
from the largest, healthiest and most copiously fruiting plants. Seed 
should not. be taken from plants on which any of the bolls are affected by 
boll-worm. As a further precaution against boll-worm, cotton seed 
should, before it. is prepared for sowing, be steeped for five minutes 
in a } per cent. solution of copper sulphate and then dried in the sun. 
Disastrous effects on the cotton crop may be produced by sudden at+ 
mospheric disturbances. The most trying consequences are due to heavy 
rainfall, frequent changes of wind, cloudy weather and frost. An 
abstract from Mr. Walton’s History of Cotton in Bombay, detailing the 
various diseases caused by these conditions, is given in the Dictionary 
iv., 70). 

Exotic Cottons.—Except in the Karndtak, where an American cotton 
has. been acclimatised, foreign cottons have failed to take any very pro- 
minent place. In this connection mention may be made of the attempts 
of the late Mr. Tata of Bombay to grow Egyptian cotton beyond the 
Ghats as a rabi crop in the eight months of dry weather that prevail 
between the monsoons. . The result. may be said to have been a failure. 
At Poona in 1900 two Egyptian cottons were tried. They had an un- 
healthy appearance from the first, many of the bolls dropped before they 
were ripe, and both together gave an average outturn of only 401 Ib., 
lint and seed, per acre. 9 > 
» SIND.—Areaand Production.—In the Final Memorandum for 1906-7 
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on cotton-growing in India, issued by the Government, the total area in Sind 
and its Native States was 245,549 acres. The method of cultivation in 
Sind differs considerably from that pursued in Bombay. The rainfallis 
excessively small, and the greater part of the cotton is cultivated by © 

Flooding. . irrigation. An unfailing supply of water can be procured from the Indus. 
Two methods of cultivation are employed... By the first, frequent watering — 
is necessary after sowing, and the seed is. sown on ridges. in» holes 
18 inches apart, after the surface has been inundated. . By the second, — 
no watering after sowing is required. The only care necessary is to 
keep the earth about the stems loose and free from weeds. Te Cre 

Seasons.—In. Upper Sind the crop is sown at the end of February or 
beginning of March, or sometimes as late as May or even June. Picking — 
ordinarily takes place in July to August. After picking, cattle are turned — 
on to the fields to graze, but the roots are left for a second year. Farm-— 
yard manure is used, about 12 maunds to the bigha. In other. parts 
of Sind cotton is not cultivated till the canals fill in June, and the crop 
consequently is not picked till November or December... ooh Ae 

Egyptian. Exotic Cottons.—Unlike Bombay, the experiments with Egyptian 
cottons would appear to have been successful. In a report on the experi- 
ments carried on at Dhoro Naro, dated August 30, 1904, Mr. F. Fletcher, 
then Deputy Director of Agriculture, said of ashmoun: and abassi cottons 
that they yield a minimum of 1,500 lb. of seed-cotton per acre. The plants 
were irrigated every fifteen or twenty days, at the rate of about 380 cubic 
metres per acre. In his opinion the experiments.so far conducted have 
sufficiently demonstrated that on perennially irrigated areas in Sind, the — 
Egyptian cottons can be grown normally, and would presumably. give 
even a large yield, but the proper time for sowing would be February or 

Seasons, March, and not, as now practised, June to July. He further holds that over- 
irrigation is often practised on the Jamras. The report then concludes 
that if the whole of Sind were put under perennial irrigation (through a — 
dam constructed at Bukker) the potentialities of the province for cotton- 

High growing could not be surpassed even by the United States. Mr. Fletcher’s 
Expectations.  ¢xperience in Hgypt gives an importance to his utterance on the question 

of cotton-growing in Sind that carries it to a higher platform than the 
sanguine expectations of many previous writers on Indian cotton-growing. 
The area under Egyptian cotton at present is 1,500 acres, but if Mr. 
Fletcher’s expectations are even partially realised the future may witness 
a greatly increased interest in this subject, much to the advantage of 
India. [Cf. Watt, l.c. 225-6.] Tae 

(Cf. Royle, Cult. and Comm. of Cotton in Ind., 1851, 332-464; W. R. Cassels, 
Cotton in the Bombay Pres., 1862; Ann. Rept. on Cotton, Bomb. Pres., 1880-1 ; 
Crop Exper. Bomb. Pres., 1890-1900; Hap. Farm Rept. Poona, 1893-4, 9-10; 
1894-5, 14-6; 1895-6, 18-9; 1896-7, 33; Surat Farm, 1900-1, 12-5; 
1902-3, 33-5; Exp. Farm Rept., Bomb. Pres., 1903-4, 1-13; Middleton, 
Agri. Ledg., 1895, No. 8, 95-100; Cottons of Southern Maratha Country, 7; Sind 
and Persian Cottons, 17-8; Text. Journ., Oct. 1897, 1; May, 1901, 215-6; 
Mollison, Textbook Ind. Agri., 1901, iii. 215-24; Pioneer Mazl, Feb. 1, 1901, 
8; Times of Ind., Nov. 9, 1904; Sly, Egyptian Cotton in Sind, in Agri. Journ. 
Ind., April 1906, i., pt. ii., 165-8; Fletcher, Improv. of Cottons in Bombay Pres., — 
in Agri. Journ. Ind., 1906, i., pt. iv., 351-89.] ! 

DEP, 2. CENTRAL PROVINCES AND. BERAR.—Watt, 1c. 131-4.—-Area 
apm 96, and Production.—On an average of the five years ending 1904-5 the 
C.Prov.ana ttact under cotton represented 23°60 per cent. of the total cotton area in 
Berar. British India. In 1904-5 there: were 1,492,323 acres in the Central 
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*rovinces and 3,069,024 acres in Berar. The comparative importance of 
_ the various districts may be gathered from the returns for the year named : 
-Cpnrrat Provinces—W. ; 404,405 acres ; Nagpur, 404,411 ; Nimar, 
298,387 ; Chhindwara, 113,780; Beran—Amrdoti, 715,127; Akola, 743,268; 

» 478,211; Bulddna,) 421,768; Basim, 362,059; and Ellichpur, 
$48,591. The yield for the same year was 472,000 bales, or 1,692,857 ewt., 
in the Central Provinces ; 755,000 bales, or 2,696,428 cwt., in Berar. The 

imated area and yield for the year following were 1,586,000 acres and 
$47,000 bales in the Central Provinces ; 3,197,900 acres and 483,000 bales 
in Berar; giving totals of 4,783,900 acres and 830,000 bales. The final fore- 
east for 1906-7 shows the total area for both the Central Provinces and Berar 
at 4,852,087. acres, or an increase of 45 per cent. on the decennial average. 
tT yield for the same year is estimated at 880,984 bales, an increase of 
about 8 per cent. on the previous year. 

‘ic.—Since, 1903-4 the figures of railborne traffic have been 
eturned for the Central Provinces and Berar conjointly, consequently 
. (903-4 is the last. year in which they can be discussed separately. The 
Berar railborne traffic in 1903-4 shows a large export and insignificant 
import. The net exports in 1903-4 came to 2,049,881 cwt., by far the 
q portion going to the town of Bombay, the balance to Bengal Pro- 
vince (practically none to Calcutta), Bombay Presidency and the 
Central Deavincer A fairly large amount is usyally shown exported in 
xcess of local production, indicating possibly a considerable traffic by road 

that escapes registration. In the Central Provinces the net export 
amounted in 1903-4 to only 846,957 cwt., as compared with 2,049,881 cwt. 
Pov The difference is due chiefly to the large eect the Central 

vinces import, viz. 143,822 cwt. in 1903-4, far the largest part of which 
es from Berar, Rajputana and Central India. Almost the whole of 

he exports go to the town of Bombay, an insignificant surplus going 
te ihe Phonidauity of Bombay and to Bengal. In 1905-6 the net exports 
from the Central Provinces and Berar together amounted to 4,229,617 cwt. 
_ Agricultural Operations.—Rotation.—In Berar, tur (Cajanus indicus), 
in the proportion of one-tenth, is generally associated with the cotton 
crop, but in the villages to the south and above the Ghats, bajra 
iP Paniinctain typhoideum) and til (Sesamum indicwm) sometimes 
replace it. Rotation is regarded as absolutely necessary. On light soils, 
cotton is usually rotated with juar only (Sorghum vulgare), but on the 
rich black soils of the plains, cotton, jvar and a rabt crop are rotated alter- 
nately. A plurality of crops is generally grown in the third year, separate 
parts of the field being devoted to wheat, gram, linseed, or lakh (Lathyrus 
sativus), and these in their turn are also rotated. Preparatory ploughing 
is not carried out every year, as it is considered to impoverish the soil, 
unless manure be subsequently applied. The advantages of manure are 

_ thoroughly understood by the cultivators, but there is great difficulty in 
_ Berar in obtaining a supply. Poudrette is considered best, and cowd 

comes next in order. Green soiling is sometimes, but very rarely, reso 
to. Ploughing generally takes place in December or January, as soon as 
the crop of the year is removed. The fields are always cross-ploughed. 
Harrowing succeeds ploughing, and in the case of unploughed fields is the 
only preparatory operation. ' 

___-Seed.—Sowing commences with the first fall of rain, in the early 
part of June. The seed of the’ previous year’s crop is always used, and 
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is prepared and sown much as in Bombay. Ten pounds of seed are con- 
sidered sufficient for an acre of land. Should:a period of drought oceur . 

Rainfall. after sowing, the seed will be destroyed, or if rainfall be excessive it may 
rot. In both cases the crop must be resown. . From 20 to 25 inches of — 
rain are enough provided it falls at timely. intervals,/‘ Undée Svouieaae 
conditions the young plant will put forth four or five leaves in a fort- 
night, and weeding then becomes necessary. Between the rows, this is — 
done by the bullock hoe, but on the rows, the weeds are removed by hand. © 
Bullock hoeing is carried on at intervals of a fortnight till the pods appear. | 

Crop.—The bolls ripen and open in October, and thé cotton is then 
Picking. ready for picking. The first generally takes place at the end of October 

or beginning of November. If the crop is a good one, three to seven 
Cost. pickings can be made, according to the kind of cotton grown. The 

cost of cultivation has been estimated at about Rs. 13 to Rs. 15 per acre. 
‘In the Central Provinces the method of cultivation does not differ 

Seasons. materially from thatin Berar. The soil is prepared for sowing in May to 
June; the seed is sown in June; picking comménces: in November ‘to 
December, and is completed from Frebruary to March. et 1eaoe 

[Cf. Medlicott, Cotton Handbook for Bengal, 1862, 254-844 Cassels, Je. 
194-227 ; Ann. Rept. Ind. Mus. (Indust. Sec,), 1894-5, 23-4; Fuller, Note on 
Outturn of Land, under Principal Crops, Cent. Prov., 1894, 26-30; ‘Gin al 
l.c., Cottons of Cent. Prov, Berar and Khandesh, 12-3; F. W. Francis, Cot. C 
in Berar: (ser. H.A.D.), 1898, No. 2; R. 8. Joshi, Bzper. Cult. of Egypt. Co 
at Nagpur, Dept. Land Rec. and Agri. ‘Cent. Prov., Bull. 1901, No. 35 Haper. Farm — 
Repts. Nagpur, 1890-1904 ; Gaskin, Cotton Cult. and Trade in Cent, Prov. and 
Berar, in Agri. Journ Ind., April 1907, ii., pt. ii., 171-92.) reverts 

Having devoted so much space to the chief cotton-producing. : areas 
of India, an effort may now be made to abbreviate as far as possible 
accounts that follow of the other provinces to the particulars of chie: : 
importance : — mr ¥ 

D.E.P., NIZAM’S DOMINIONS.—Area and Production.—The authoritative figures. fo one 
iv., 182-3. 1903-4, show the area to have been 2,660,713 acres and the yield 982,867 cwt., — 
Nizam’s or 275,203 bales. The largest cotton area is the Aurangabad Divisich!! which © 
Dominions ™ 1903-4 grew 1,464,116 acres. Then follow Gulbarga, 874,032 acres; Bidar, — 

232,096 acres ; and Warangal, 75,161 acres. The forecast for 1905-6 reported an 
area of 2,537, 000 acres and a yield of 206,000 bales, or 735,714 cwt. 

The trade returns for 1905-6 show that the net export was 801,144 cwt., oe y 
65,430 ewt. in excess of the estimated outturn. The exports went chiefly to t 
town and Presidency of Bombay, and a considerable quantity to the Madras — 
ports. toon 

D.E.P., 3. RAJPUTANA AND CENTRAL INDIA.—Area and Production.—The ‘ 
iv., 96-9. area for 1904-5 was 469,000 acres in Rajputana and 846,000 acresin Central — 
Rajputana India, a totalof 1,315,000 acres. The yield for the same year was 1,150,000 
oe aa cwt., or 322,000 bales. The estimated area and yield for the following year 
ss were 289,000 acres and 61,000 bales in Rajputana ; 968,000 acres and 

129,000 bales in Central India. The latest statistics (1906-7) estimate an 
area of 428,000 acres in Rajputana ; 1,117,000 acres in Central. India ; 
with a yield i in bales of 176,000. in Rajputana : 291,000 in Central India, 
giving totals of 1,545,000 acres and 467,000. bales. 

The net export trade of Rajputana and Central Indiaamounted in 1905-6 
to 856,934 cwt., and as the estimated outturn in that, year was 190,000 
bales, or 678,57 l owt. , the exports for the year were considerably in. excess 
ofthe outturn. The largest share of the exports go to the town of Bombay, 
the United Provinces and the Presidency of Bombay. ‘The Central Pro- 
vinces, the Panjab, and the towns of Calcutta and. Karachi also receive 

602 



GOSSYPIUM 

SUPPLY AND PRODUCTION CULTIVATION 

considerable quantities. The imports come chiefly from Bengal, the 
United Provinces, the Central Provinces and Berar. 
- AGRICULTURAL OPERATIONS.—Rotation.—The soils are fertile though light, 

ey fall under Middleton’s third class, which yields the Bengals of commerce. 
t is grown as a mixed crop, usually with til, arhdr (Cajanus indiews) and 

n iHaria juncea), etc. The ground is pre by ploughing and manuring. 
seed is then sown broadcast in the month of April or June, and the land 

after is lightly ploughed and later on again ploughed. Pic 
in October and is completed by the end of the year. The cost o 

ion has been estimated at Rs. 25 per acre. ([C/, J. Forbes Royle, Le. 
-29; Medlicott, l.c. 1862, 243-53 ; Middleton, Rajputana Cotton, l.c. 16.] 

Madras ordinarily grows about 14 per cent. of the cotton crop of British 
ia, or 9°2 per cent. of the entire cotton area... In 1904-5 the total was 

2,007,297 acres. The principal districts are usually the following (the 
2606 denoting the acreages in 1904-5) :—Bellary, 408,388; Karnul, 

. fa ondnriy gro le. 128-31, 151.—Area and Production.— D.E.P 

268,067 ; Tinnevelly, 250,521; Coimbatore, 256,948 ; Guntur, 210,487 ; 
Anantapur, 171,051; Cuddapah, 127,854. The yield for the same year 
was 132,000 bales, or 471,428 cwt. The estimated area and yield for the 
following year were 1,634,000 acres and 148,000 bales (528,571 ewt.). The 
latest available figures for the year ending December 1906 show an esti- 
mated area (raiyatwari) of 1,544,000 acres, with a yield for the same period 
of 151,000 bales. 

_ Traffic.—The most noteworthy point regarding the trade of Madras 
in 1905-6 is the fact that the exports from the Presidency exceeded the 

 outturn. The net export was 864,947 cwt., or 336,376 cwt. in excess of the 
“ae which was drawn from beyond the Presidency. The Madras ports 

ad a net import by rail of 932,336 cwt., and by sea coastwise of 10,195 cwt., 
thus giving a total import of 942,531 cwt. The foreign exports came to 
800,479 cwt., and this left 142,052 cwt. as the supply of the Madras town mills. 
AGRICULTURAL OPERATIONS.—Forms of Plant.—There are two forms of in- 

i cotton usually grown in Madras, one depending on the south-west 
monsoon, the other on the north-east. The former is sown between May and 
uly, the latter, between September and November. In Tinnevelly both are 
wn in the same season, October to November. In the Tamil districts these crops 

are known as uwppam and nadam. The wppam crop is generally sown on black 
cotton soil, the nadam on red or gravelly ‘soils. These produce the four com- 
mercial forms known as Tinnevellys, Westerns, Coconadas and Salems. Manure 
is seldom added, but cowdung or wood-ashes may sometimes be lightly scattered 
over the und ; and if cattle are not permitted to browse on the fields, the 
leaves and twigs of the previous year often remain, and thus very possibly carry 
disease from onecrop toanother, Irrigation is seldom resorted to, and the raiyat 
has to depend for the successful growth of his crops on the periodical rains. 

Rotation.—In exceptional cases cotton is grown continuously, but the general 
practice is to havea rotation. The principal rotation crops are kambii (Pennisetum 
typhoidewm) and vardgu (Panicum miliaceum), sometimes also cholam 
(Sorghum vulgare) and horse or Bengal gram. If the land is clean, three plough- 
ings before sowing are ordinarily sufficient, but more may be necessary. The soil 
is ploughed in a drier condition than for grain crops. 

Seed.—The seed, which has to be prepared as in other provinces, is generally 
sown broadcast, and as a rule the same stock is sown over and over again. 
The seed rate is about 10 lb. per acre. In some districts, however, it is drill- 
wn in parallel lines, alternately with pulse. The snoring appear between: 

i ks third and seventh day. When they are three weeks old the plantation is 
hand-weeded, and the process repeated several times during growth. The 
plants begin to flower about the fourth and to ripen their fruit about the sixth 
month of their growth. In some cases this does not take place till the eighth 
month. In Tinnevelly, however, the first blooms appear in the third month 
after sowing and the first bolls open in the fourth month. 
~ Crop.—The pods, as a rule, are not collected as they ripen, but are allowed 
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to remain until the whole crop of the field is ready. The time of harvesting 
varies, according to the district and time of sowing, from January to August. The 
cotton crop,in Madras seems to be specially liable to the attacks. of numerous 
insects and fungal parasites. An ordinary crop of cotton (in form of seed-cotton) 
in Tinnevelly runs from 750 to 900 Ib. per acre, while 500 lb, is stated to be 
fair average when all sorts of soil are taken into consideration, The cost o 
cultivation varies considerably in different districts. In Anantapur it has 
been estimated at Rs. 2-13-2 per acre; in South Canara at Rs. 14 per 
[Cf. Buchanan-Hamilton, Journ. through Mysore, etc., 1807, ii, 157-8, 221-3, 
254, 313-4, 326-7, 450-1, 545; Royle, lc, 464-537 ; ; Cassels, » lc. 262-3 
J. Talboys Wheeler, Handbook on Cotton Cult. in Madras Pres., 1862; Gribble, 
Man. of Cuddapah Dist., 1875, 201-4; Nicholson, Man of Coimbatore, 1887, 
232-5 ; Cotton in Witirds Pres., Agri. Dept. Mad., Bull. 1890, No. 9; 8. Iyer 
Rept. on Growth of Cotton in Tinnevelly, Agri. Dept. Mad., Bull. 1891, No. To. | 
Middleton, l.c. 7-9; Rept. on Operations Agri. Dept. Mad., 1903-4, 5; Madras 
Weekly Mail, Sept. 8, 1904, 248; Nov. 24,1904; Proc. Agri. -Hort. Soe. Mad., 
April-June. 1905, 8-31, 36-7.] 

MYSORE AND. COORG.—Area and Production.—The area under 
cotton in 1904-5 was 71,000 acres and the yield 17,857 cwt., or 5,000 bales ; 
in 1905-6, 76,000 acres with the same yield. The principal districts are 
Chitaldrug, Tumkur, Mysore and Shimoga. The final estimate for 1906-7 
shows a total of 89,000 acres and a yield of 10,000 bales. In 1905-6 
Mysore had a net export of 40,287 cwt., or 22,430 cwt. in excess of the 
estimated outturn. Almost all went to Bombay Province, while s 
quantities found their way to the Province of Madras, the Madras ports 
and the town of Bombay. The imports came from the Provinces of 
Bombay, Madras, and the town of Bombay. 

Cotton is not. an important crop, and there is little of an excopnanal a 
character to be recorded regarding either the plant grown or the methods of 
cultivation pursued, except that after giving a crop the plants are cut down 
close to the ground, and in a month after the succeeding rainy season they 
produce a second. crop about twice as large as the first.. This appears 
to be one of the few records in modern times of the pruning of cotton. — 
Hove records, however, that in Gujarat the red-flowered plant was 
regularly pruned during his time (1787). The older writers on cotton 
frequently allude to the practice prevailing in the West Indies. [O/. Watt, 
l.c. 94, 259, 286, 309, 322.] It is curious that it should have survived in 
Mysore, a country closely connected with one of the once famed red-flowered 
cottons. [Cf, Buchanan-Hamilton, /.c, 1807, i., 40, 203, 378-9, 411; iD, 
323-4, 351; Lewis Rice, Mysore Gaz., 1897, 1., 125-6.] 

5. PANJAB.—Area and Production.—On an average of the five 
years ending 1904-5 the area under cotton in the Panjab represented about 
7:3 per cent. of the total area under cotton in British India, For 1903-4 
the Panjib area, including the North-West Frontier and. Native States, 
was 1,747,000 acres and the yield 1,492,857 cwt., or 418,000 bales. The 
estimated area for the following year (1905-6) was 2,017,000 acres and 
the yield 205,000 bales, or 732,142 cwt. The final forecast for 1906-7 
gives the area as 1,408,000 acres in the Panjdb and 61,000 acres in the 
North-West Frontier, a total of 1,469,000 acres and yield of 370,000 bales. 
The most extensive areas returned for 1904-5 were :—Lyallpur, 165,849, 
acres; Lahore, 142,621; Hissar, 96,862; Rohtak, 95,880; Gurgaon 
92, 859 ; Karnal, 75, 008 ; “Multan, 70, 342 ; Gujrénwéla, 53, “488 : Shahpur, 
31,155 ; and Montgomery, 37,474. In the ‘North- West Frontier, Peshawar, 
19, 658 acres. 

Traftic.—The net exports from the Panjéb in 1905-6 amounted to 
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568,307 cwt. As the outturn in the same year was 732,142 cwé., it thus 
exceeded the net export by 163,835 cwt. The largest quantity goes to 
the port town of Karachi, while considerable quantities also ——— 
to the towns of Bombay and Calcutta. The imports come chiefly from 
the United Provinces. Delhi is the most important manufacturing centre 

_ in the province. 
hay , Manures, etc.—The soil of the Panjéb is generally well suited to the 

n of cotton, if irrigated or subject to inundation. All kinds of productive 
appear equally well adapted. Manure is frequently applied, and irrigation 

ait or wells is the general rule. In some of the eastern districts 
is raised as an unirrigated crop, but nearly always in positions where 

young plants can, if necessary, be watered from a neighbouring tank. The 
p is generally mixed with others, of which the commonest, are ¢i/, melons and 

s. Throughout the eastern districts it is the usual practice to sow 
seus cannabinus in strips along the of the cotton fields, or in 

ernate rows with the crop. In the Central Panjab certain leguminous crops 
ecies Of Melilotus, Trigonetia, etc.) are commonly sown with the cotton, 
an after crop to be used as fodder for well-bullocks. 

__ Seasons, Crop, etc.—The period of sowing varies in different parts of the 
TRE is largely influenced by the rainfall and the race of plant grown, 
s the altitude of locality. In Gurgaon from March to May it is sown near 
vells, or where there are other means ogee and in June to July on rain 

ads as soon as the first showers break, In Shahpur and other districts sowi 
generally go on from the middle of February to the end of March, and in w i. 

red lands to April or May. The seed is sown broadcast at about the rate of 
to 12 seers to the acre. The crop requires to be weeded and watered several 

during growth. Picking es place about November and December, 
pods do not all ripen at once, and it is necessary to go over the field several 

mes. Picking ought to be completed before January owing to the danare of 
3s from frost. It is difficult to give a precise statement as to the cost of cultiva- 

It differs considerably in some districts, and largely depends on the method 
c f irrigation and the use or not of manure. On land both irrigated and manured, 

figures quoted are in Jalandhar, Rs. 37-13-4 per acre; the lowest 
Rs. 10-0-9 per acre. [C/. Royle, l.c. 301-9 ; Medlicott, 1c. 218-28, 

3-42 ;. Stewart, Pb. Pl., 1869, 22; Dust. Gaz. Pb., 1890-1902; Settl, Rept. 
Jallandar, 1892, 123-4 ; Middleton, J.c. 14—-5.] 

Kashmir.—Lawrence (Valley of Kashmir, 1895, 340-1) gives the 
following account of cotton. It is found all over Kashmir up to certain 
elevations. Never less than three ploughings are given before sowing, 
and the clods are also pulverised by mallets. The seeds are soaked in 
water and mixed with ashes, but beyond this the plant receives no 
manure. Sowing takes place at the end of April and in May, and 
about 48 seers of seed are sown to the acre. It is cultivated only for 
home consumption, The outturn is generally stated to be about two 
maunds (164 lb.) per acre... 

6. UNITED PROVINCES.—Area and Production.—On an average of 
the five years ending 1904-5, the cotton crop in these Provinces represents 
about 6°6 per cent. of the total cotton area in British India. In 1904-5 
the area, including Native States within provincial boundaries, was 
1,201,000 acres. In Agra, the districts of Aligarh, 152,407 acres ; Muttra, 
146,981; Agra, 118,591; Bulandshahr, 109,570; Meerut, 76,866 ; 
Etaéwah, 61,090; Hamérpur, 52,629; Cawnpore, 52,363; and Banda, 
43,591. In Oudh, the districts of Hardoi, 11,816; Unao, 10,776; and 
Lucknow, 2,579. The yield for the same year was 1,314,285 cwt., or 
368,000 bales. For 1905-6 the total area for the Provinces was 1,372,000 
acres and the outturn 394,000 bales, or 1,407,142 cwt., while the final 

estimate for 1906-7 gives an area of 1,489,000 acres and a yield of 638,000 
bales. . In connection with this subject an interesting article by Moreland, 
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(Agri. Journ. Ind., 1906, i., pt. i., 37-43) on the conditions determining 
the area sown with cotton in the United Provinces should be consulted. 

Traffic.—The net export trade of the United Provinces amounted in 
1905-6 to 1,497,159 ewt., or 90,012 ewt. in excess of the outturn. The 
exports went chiefly to the ports of Bombay and Calcutta and to the 
Panjab, small quantities also going to Bengal, Rajputana and Central 
India. The imports largely came from the Panjab, Rajputana and — 
Central India, while smaller quantities also came from the Central ; 
Provinces, Berar and the port of Bombay. The chief manufacturing f 
centre is Cawnpore. 

Soils, Rotation, etc.—The best grade of cotton soils in the Provinces are rich 
loams, which are either directly manured or reap some benefit from manure 
applied to a previous crop. Cotton is also grown on poor soils such as the 
careous tracts in the neighbourhood of the great rivers. At present cott 
appears to have no definite place in the systems of cropping in vogue, which is 
said to be partly due to the uncertain distribution of rainfall and the conse: ag 
uncertain nature of the crop, partly to the low yield and the narrow mar, 
profit usually secured. Subbiah (Cult. of Longer-stapled Cottons at Ca Shoo 
Exper. Station, 1901, 28) suggests various rotations which those interested should — 
consult. On the better classes of soil the crop is generally grown alone, onere 
where rows of arhar are sown at intervals of 5 to 7 yards, but on poor ground i i 
is almost invariably associated with four or five subordinate crops, of which 
arhar and til are the chief. Subbiah recommends particularly in the cultivation 
of longer-stapled cottors on irrigable lands, a mixture of cotton and maize 
alternate rows at a distance of 14 to 2 feet. "The seed is sown broadcast gener ally 
about the middle of June and then ploughed in. The seed rate is about 4 to 
seers per acre. Irrigation is applied only to about one field in seven. Pie 
commences about the beginning of October and is in progress from then till the 
of January if not cut short by frost. If the plants are allowed to remain aft 
J anuary and are watered and hoed two or three times, a second Lidge atherin; evel 
better in quantity and quality may be obtained in May and On t 
richer classes of irrigated land Subbiah gives 140 to 230 Ib. of lee! fibre im: 
average outturn per acre for the rainy-weather crop, and about as much for the 
hot-weather crop, giving a total of 280 to 460 Ib. of fibre. The cost of cul 
tion per acre as estimated by Duthie and Fuller amounts to Rs. 22-9, but b 
Subbiah at the Cawnpore Station from Rs. 61 to Rs. 73. 

Bxotic Cottons.—Subbiah’s report deals mainly with the efforts made at 
the Cawnpore Experimental Farm to grow long-stapled American and Egyptian 
cottons. As a rule the American cottons did better than the Egyptian, since it 
was found the growing season was too short to allow the latter coming to maturity. 
It is, therefore, laid down that in introducing long-stapled cottons, it is essent: 
that those be chosen which mature in their native habitat in about the same 
time that the local country cotton does. [Cf. Royle, Cult. and, Comm. Oottom 
in Ind., 1851, 262-301; Medlicott, lc. 165-218, 229-32; Hazper. Farm Repta. 
Cawnpore, 1890-1904 ; Middleton, l.c. Cottons of Onited ’Prov. -, 15-6; Subbiah, 
Cotton Acclim. at Cawnpore, in Pioneer Mail, March 17, 1899, 27; Rept. Govt. 
Bot. Gard. Saharanpur, 1904, 3-4.] 

7. BENGAL.—Area and Production.—In the province of Bengal as now £ Tamer mee Gh ae 

understood, the area under cotton represents only about 0°6 per cent. — 
of the total area in India. In 1904-5 the estimated area and yield were 
78,000 acres and 20,000 bales (71,428 ewt.); in 1905-6, 73,000 acres and 
17,000 bales (60, 714: owt. ); while the most recent estimate for 1906-7 
forecasts ‘the area at 76,477 acres (39,947 acres early cotton and 35,530 
late) and the yield 16 030 bales (6,250 early and 9,780 late), or 57,250 cwts 
The districts with largest areas ‘are :—Saran, 14, 400 acres ; Sambalpur, 
11,693 ; Santal Parganas, 10,700; Singhbhum, 7,000 ; Manbhum, 5, sae, y 
Darbhanga, 3,792 ; Cuttack, 3 ,4.00 ; Muzaffarpur, 3, 000, ete. 

Traffic.—The trade returns for 1905-6 show that the Province of 
Bengal, exclusive of Calcutta, made a net import of 86,224 cwt. The 
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-outturn for the same year was 60,714 cwt., so the total amount available 
| forlocal purposes was 146,938 cwt. The town of Calcutta imported by rail 
and Pirnod by sea (coastwise) 1,063,601 cwt. and exported 90,596, giving 
anetimport of 973,005, By adding the foreign imports (2,331 ewt.) we get a 
total net import of 975,336 ewt.. The foreign exports for the same year 

567 cwt., so that the amount available for the Calcutta mills was 
474,769 cwt. Including the supply for the province (146,938 ewt.), a total 

_ of 645,505 cwt. met. the local consumption. 
* _ Seasons, etc.—There are generally speaking two cotton crops in 

the early, sown during the monsoon rains and harvested during the cold 
» al athe late, sown at the close of the rainy season and harvested during 

Bae weather. Early cotton is grown chiefly in the Santal Parganas, Sam- 
bow gv Manbhum, Singhbhum and Angul; late cotton in Saran, Muzaffarpur 

As 
It is not deemed necessary to detail the methods of cultivation or other such 

lars, since the crop is hardly of sufficient value. In Saran (the largest cotton- 
growing district of Bengal) cotton is sown as a secondary crop, the seed being 

br The so-called bhadot cotton of Saran is sown in January 
_Febri and reaped in August; the bysakhi sown in June and July and 

in il. Maxwell-Lefroy (Notes on Cotton in Bihar, Bull. Agri. Res. 
it, Pusa, Feb. 1904) mentions three ways by which cotton cultivation 

might be improved—by drainage, growing with other crops, and sowing at 
another time of year. He considers the failure of cotton in Bihar as due 
; y to its inability.to withstand the wet season, and the improvements 

suggests have as their main object the lessening of the effects of the wet 
Weather. He advises sowing in August to October instead of June as the young 

« 

1 sts, which are worst in June, July and August, would not affect the crop 
seriously. In a note drawn up at the request of the Lieutenant-Governor of 

meee Mollison (Ind. Pl. Gaz., March 12, 1904, 345) gives an account of recent 
experiments in Bihar, which the reader should consult; also the efforts made 
by Messrs. Shaw, Wallace & Co. of Calcutta to grow tree cottons in various 
apres of the province, Particulars of these latter experiments have been given by 

ly (Proc. Govt. Ind. Dept. Rev. and Agri., March 1905.) [Of. Royle, Cult. 
and Comm. of Cotton in India, 1851, 241-62; Grant, Rural Life in Bengal, 
1860, 187-8; Hunter, Stat. Acc. Beng., 1877, xvi., 105, 342-3; Sen, Rept. 
Agri. Stat. Dacca, 1889, 51-2; Basu, Agri. Lohardaga, 1890, pt. i., 71-3; 
ii., 35-7; Banerjei, Agri. Cuttack, 1893, 86-8; Middleton, l.c. 9-12; Banerjei, 
Monog. on CottonFabrics Beng., 1898; Mukerji, Handbook Ind. Agri., 1903; 
Natural Fert. available for Cotton in Ind., Dept. Rev. and Agri. Proc., May 
1904; Ind. Pl. and Gard., Dec. 3, 1904; Feb. 18, 1905, 118-9; Capital, 

Jan. 14, 1904, 50.) | | 
_ 8 EASTERN BENGAL AND ASSAM.—Area and Production.—The 
area under cotton represents some 0°3 per cent. of the total under cotton 
in British India. In 1904-5 it was estimated at 50,000 acres and the 
yield 17,000 bales (60,714 ewt.) ; in 1905-6 at 61,000 acres with the same 
ape while the latest forecast, namely for 1906-7, puts the area at 
7,333 acres and the yield at 13,680 bales (48,857 cwt.). The Chitta- 
ng hill tracts are there shown to have an area of 26,636 acres ; Garo 

, 23,000 ; Nowgong, 3,400 ; Sylhet, 2,060; Khasia and Jaintia hills, 
1,000; while smaller areas are recorded in Cachar, Sibsagar, Goalpara, 
Jalpaiguri and Kamrup. . ) 

__ [C#. Montgomery Martin, Hist. Antiq., etc., Z. Ind., 1838, iii., 665, 671, 686-8, 
694; Hunter, Stat. Acc. Assam, 1879, i., 252; ii., 151, 191, 225-6, 288; Middle- 
ton, Assam Cottons, l.c. 18-20; Ann. Rept. Dept. Land Rec. and Agri. Assam, 1901-3, 
22; Capital, May 19, 1904.) 

|. 9 BURMA.—Area and Production.—Burma produces about 0°9 per 
gent. of the total cotton crop of British India. The area for 1904-5 was 
estimated at 189,000 acres and the yield 139,285 ewt., or 39,000 bales. 
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The relative importance of the chief localities in Upper Burma may be — 
expressed by the returns of the year named :—Myingyan, 65,511 acres; — 
Sagaing, 49,575; Meiktila, 36,161; Lower Chindwin, 13,672; and 5 
in Lower Burma, Thayetmyo (Lower Burma portion), 12 275. In the _ 
following year (1905-6) the estimated area and outturn were 183,000 acres 
and the yield 35,000 bales (125,000 cwt.); while for 1906-7 the estimates 
were 186,000 acres, with the same yield. 1) an 

Traffic.—The trade returns for 1905-6 show that Boswia Wee a net 
export of 39,225 cwt. The outturn for the same year was 125,000 7 
so the net supply available for local consumption was 85,775 cwt. Almost — 
all the exports went to Calcutta, but small quantities were also sent eal ‘ 
Bombay port and to Pondicherry. wea 

Crops, Seasons, etc.—The most suitable areas for cotton are found in the dry 
zone of Upper Burma. It is there cultivated on good and medium black cotton — 
soil but is also found on inferior soils of a lighter colour. Burkill (in a Report 
on Cotton in Burma dated March 25, 1904) states that cotton is grown on 
kain land (land periodically flooded by rivers), on taung yas (forest clearings 
and on ya (high, dry land). On kain land the seed is sown in September 
the floods have left the ground, but such cultivation is now rare. On fo 
clearings cotton is also said to be unimportant, as the land is more serviceable 
for other crops. ‘The most important, therefore, is the third, viz. cotton ‘grown on 
high, dry land. . 4 

Two kinds of cotton are in general cultivation, the annual (de giites which is is. 
sown in April and May and yields from October to December, and a ; 
(wa-gyt) which is sown at the same season as the annual but continues on the 
fields for three years and yields annually in February or March. The annual is 
most extensively grown. Wa-gyi is a common crop in Minbu and Thayet: 
but rare elsewhere. Manuring is general, farmyard manure being consic 
best. The yield per acre of seed-cotton Burkill gives as follows :—on e: 
soil, 73 viss (viss = 3°65 lb.); second-class soil, 42 viss; third-class soil, a i 
In 1901-2 the average yield per acre of clean cotton for the whole a 
was only 80 lb. ; according to the figures discussed in the Dictionary (ta fan from — 
reports by the ‘Deputy Commissioner of Meiktila), the yield would appear 
average from 125 to 250 viss an acre of seed-cotton. [C/. Browne, Stat. 
Hist. Acc. Thayetmyo, 1873, 87-8; Rept. on Settl. Oper. Meiktila Dist., 1896-8, — 
7-8; Arnold, Monog. on Cotton Fabrics and Cotton Indust. Burma, 1897, te - 
Upper Burma Gaz. ., 1900, ii., pt. 1, 363; Rept. on Settl. Oper. Myingy 1 
1899-1901, 32, 42; Mollison, Rept. on Cotton Cult. in Burma, Aug. 18, =e - 
Rangoon Times, July 3, 1903; Sly, Cogon Cult. in Burma, in Agri. Journ. — 
Ind., 1906, i., pt. iii., 253-4.] i 

IV. SOILS AND MANURES.—As already mentioned, a 
(Agri. Ledg., 1895, No. 8, 117) classifies the Indian cotton soils into three 
well-marked sections :—(1) rich black clay soils, such as those of Surat 
and Broach, which produce the finest cottons ; (2) soils like those of Kathia- f 
war, Khandesh: Berar and the Central Provinces, that produce the second- : 
grade cottons ; and (3) a very large area, too sandy or with too small a 
rainfall to ripen the finer cottons—the source of the Bengals of com- 
merce. Bombay Presidency has soils and climates of all three grades, . 
but it is much more favourably placed than other provinces, by having ; 
a larger proportion of both the first and second grade soils. 

In his paper on Indian soils, Leather (Agri. Ledg., 1898, No. 2) makes 
four main heads :—the Indo- -Gangetic alluvium ; black cotton or regur ; 
red soils lying on metamorphic formations (in Madras); and laterite 
soils. The first consists generally of a yellow-coloured alluvium, some- 
times sandy, sometimes stiff clay. The only rocky particles larger 
than sand which this expanse of land contains is the nodular lime- 
stone, kankar. (For theory of formation, see p. 711.) Leather 
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states that in the samples he examined, the amount of phosphoric acid, 
the small, was more than in other Indian soils. The commonest form 
of red soil is a sandy clay coloured by iron peroxide. It may be derived 
from the rocks in situ or from the same products of decomposition washed 

_ by rain to lower levels. Laterite soils are simply soils lying on or adjacent 
to laterite rocks. The composition of both these classes, according to 
Leather’s analyses, varies considerably, but, like other soils of India, both 
are deficient in phosphoric acid and nitrogen. 
~ Ttis on the black cotton or regur soils that Indian cottons are generally Regur 

. ee Typical regur areas are well represented in the Bombay and So 
; Presidencies. The eee Secs may be described as a 
highly argillaceous, calcareous clay, very adhesive when wet, and from 
its absorbent nature expanding and again contracting to a remarkable 
extent. In consequence, during the hot weather, such soils become 

_ fissured in every direction by huge cracks, which in depth vary greatly. 
a 1 some parts, for example at Akola, they have been reported as seen from 

| to 60 feet deep. Underlying the regur is a bed of yellow-white earth 
; isting of clay, lime and sand intimately mixed. It has generally been 

_ supposed that the black colour is due to an admixture of organic matter, 
_ but Leather is of opinion that this cannot be the case, but that it must be 

_ due to the presence of some mineral substance. He also holds that these 
soils are not inordinately fertile. In the matter of phosphoric acid and 
nitrogen they are very poor. The fact that they do produce crops liberally, 
he thinks, is due to their power of retaining moisture and to their contrac- 
tion, which not only forms deep and wide fissures, but causes the surface 

b a crumble to a powder, which, getting carried into the larger fissures, 
_ thus brings about a continual inversion of the soil. 
As regards the manuring of cotton crops, it has been proved by ex- Manure. 
oo Sat that cotton responds promptly and profitably to a judicious 

rtilisation. The following account is taken from the results of the 
_ experiments carried out by the United States Department of Agriculture. 
It may be stated in the first place that a complete fertiliser is needed for 

- cotton, 7.e. one containing soluble phosphoric acid, potash and nitrogen. 
Neither phosphoric acid nor potash give as good results separately as 
when combined. The most’ effective constituent is phosphoric acid, 

_ but nitrogen alone has little or no effect. The best form of nitrogenous 
manure appears to be cotton-seed meal and nitrate of soda. The pro- cotton-seed 

portions of the three constituents in a complete fertiliser should accord- ™* 
_ ingly be approximately, nitrogen 1 part ; potash 1 part; phosphoric acid 
34 parts. The quantity used per acre varies widely with the nature and 
condition. of the soil, but the maximum should be an amount yielding 
nitrogen 20 Ib; potash 20 Ib.; phosphoric acid 70 1b. The profit from 
Manuring cotton is much increased by antecedent proper preparation 
of the soil. Farmyard and similar bulky manures are said to be more 
efficient as soil-renovators than as specific fertilisers for cotton. The Soil-renovators. 
concentrated fertiliser should be applied in the drill, not broadcasted, at " 
a depth of not more than 3 inches, and well mixed with the soil. ale 

 — [O}. Voeleker, Improv. Ind. Agri., 1893, 47, ete. ; MeBryde, Fert. for Cotton, 
_ U.S. Dept. Agri. Bull. 1894, No. 14; Anderson, Fert. required by Cotton, etc., Agri. 
| Exp. Stat., Auburn, Alabama, Bull. May 1894, No. 57; White, The Manuring of 
ie , in Dabney, The Cotton Plant, etc., 1896, 169-96; Duggar, Co-oper. Fert. 
| per. with Cotton, Agri. Exper. Stat., Auburn, Alabama, Bull. Feb. 1899, No. 102: 
_ Mollison, Textbook, Ind. Agri., 1901, i., 22-3, 28-31; Francis Watts, Manur- 

609 39 

sed 

9 

Complete 
Fertiliser. 



GOSSYPIUM 
DISEASES — THE COTTON PLANT 

ing of Cotton, quoted in Ind. Pl. and Gard., Aug. 12, 1905, 558; Clouston, Arti- 
ficial Fert. for Cotton in C. Prov., in Agri. “Journ Ind., 1907, ii., pt. ii, 116-22.] 

Diseases. V. DISEASES AND PESTS.—While many writers make mention — 
of a ‘“ deterioration” of the cotton plant as having taken place in India, — 
remarkably little has been said of the actual diseases of the crop. Com- | 
pared with tea or coffee, Indian cotton can hardly be said to be affected — 
with disease further than failure of crops through unfavourable seasons. — 
Maxwell-Lefroy, Entomologist to the Government of India, has, however, — 
recently issued some useful and suggestive Notes on Cotton in Bihar 
(Bull. Agri. Res. Inst. Pusa, Feb. 1904) in which he gives brief accounts 
of some 14 pests met with in the cotton of that province, of which 
3 are at present known in Bihar only and 11 are general to the cotton — 
tracts of India. He groups these pests under four sections as follows :— 

Ohiet Pests. (a) Insects attacking the leaves and seen chiefly wp to September.—Under 
this series he places the following :—(1) hairy caterpillar; (2) cotton- 
leat caterpillar; (3) the cotton bud-worm; (4) spotted boll-worm ; 
(5). the white weevil ; and (6) the cotton leaf- -hopper. (b) Insects in-the 
stem: (7) the stem-borer and (8) the stem-weevil. (c) Insects in Bin! 
boll: (9) the spotted boll-worm and (10) the pink boll-worm; (11) 1 
red cotton-bug ; and (12) the dusky cotton-bug. (d) Miscellaneous : (13 
the mealy bug; and (14) the large blister beetle. 4+ she 

He then concludes with a recommendation to destroy systematically 
all traces of the pests as they appear. In August and September a 
careful outlook should be kept for boll-worms, and all shoots or bolls — 

Boll-worms. showing signs of these should be destroyed. . More. recently Maxwell- f 
Lefroy has issued a paper entitled The Insect Pests of Cotton in India 
(Agri. Journ. Ind., 1906, i., pt. i., 49-61; also Memoirs Dept. Agri. Ind., 

Exotic Cottons, 1907, i., No. 2). This will be found to, furnish. fuller details of six of the — 
more important of the pests, while a further note (The Pests of ‘cng 
Cottons, 1907, ii., pt. ili., 283-5) furnishes a few particulars rega 
the pests to which exotic cottons are liable. | 

The Cotton Mite. A curious disease often present to a large extent in India is known to ; 
the Natives as gosat or tulsi (the Ocumum-like). The former name (‘‘the 
ascetic’”’) denotes the non-flowering and fruiting of badly affected plants, 
and the latter their colour and general appearance seen at a distance, 
The leaves, at first large and exceptionally vigorous, ultimately curl up 
and become small, very numerous, and are then seen to be coated with a 
woolly formation known as Erinosis—a growth at first supposed to be 
fungal origin but now definitely ascertained to, be caused by a mite (Phy- 
toptus gossypi). This perplexing pest is often very prevalent Mm 
Gujarat, as much as 5 to 10 per cent. of the bushes being thereby ; 
rendered more or less non-productive. _ It might be dealt with si 
to the treatment of Erinosis on the vine or other plants, namely by 
sulphur or kerosene emulsion. [O/. G, F. Atkinson, Diseases, and L. 0. if 

; 
DL 

q 
? 

‘ 

Howard, Pests, in Dabney, The Cotton Plant, 1896, 279-350,] “tothe 
Weevil- Resistant.—O. F. Cook has written a highly interesting and mosts 
resisting = gestive report on Weevil-resisting Adaptations of the Cotton. Plant ta 
oe Dept. Agri. Bull., 1906, No. 88). .The form specially investigated is the — 

kekchi cotton of Guatemala. © This “he describes as a dwarf annual mee 
season variety with numerous features which, in the absence of sufficientn 
bers of keleps (the so-called Guatemalan ant that kills the weevil), affo1 
material assistance in protecting the crop against the ravages of that pest. 
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plant i im question matures very early and is more productive than 
b be expected. He classifies the protective developments into the 
ing :-—(1) those calculated to avoid the weevils by general habits of 
h; (2) those which exclude the weevils or at least hinder their opera- 
m the buds and bolls; (3) those which attract insect enemies such 

as the weevil-eating kelep; and (4) those which prevent the development 
» weevil larvie even after the eggs have moe laid. 

i of U.S, Dept. dort. aresh Cotton-worm and Boll-worm 
.), 1885, 1-381; and Bibliography, 382-4 (numerous plates); Malley, 

ls m O Cotton, (Entomol. ) Bull. 1891, No. 24; Howard, Insects that Affect 
PL. ( 1.), 1897, No. 47 ; Smith, Wilt Disease of Cotton, (Veg. Pathology) 

ull. 1899, No. 17; also Orton, Bull, 1900, No. 27; Hunter, The Mexican 
n-boll ‘Weevil, Farm. Bull, 1904, No. 189 ; Quaintance, The Cotton Boll-worm, 

‘arm, Bull, 1904, No. 191; Cook, Habits ‘of Kelep or Guatemalan Cotton-boll 
cay Ant, (Entomol.) Bull. 1904, No. 49; U.8. Yearbook Dept. Agri., 

475-88, t. Ixvii. ; Hunter and Hinds, Mexican Cotton Boll-weevil, (Entomol.) 
1904, No, 45; 1905, No. 51; Hunter, Controlling Boll-weevil in Cotton 

mers at Ginneries, Farmer's Bull. 1904, No. 209; also Use of Paris Green, 
v's Bull. Nos. 211, 216; Quaintance and Brues, The Cotton Boll-worm, 
sup ees 1905 No. 50; Lewton-Brain, West Ind. Bull., 1904, v., No. 2, 

3-94 (Anthracnose) ; 1905, vi., No. 2, 117-23 (Black Boll.).} 

i VI. CLEANING, GINNING AND BALING, ETC.—The scientific D.E.P., 

ficers who accompanied Alexander the Great and his successors to iv., 153-5. 
described the cleaning, ginning, spinning and weaving of cotton 

may detail that it is matter of great surprise that these operations 
ook so much time and study to be fully accepted in Europe. There may 

be : said. to have been known in India from time immemorial two forms faaian Gins. 
of gins, viz. the foot roller and the churka. The former is very little used 
nowadays, though specially applicable to some of the forms of hard-seeded 
cotton. The latter consists of two rollers of wood, or of iron made to 

rare towards each other by hand labour, communicated by a erank or 
1, The seed-cotton is presented at one side against the rollers, the 

tnt passes through, and the seed falls down in front. This is improved 
_ by modern contrivances and worked by water power or steam. 

The word “ gin ” is an abbreviation of “‘ engine ” which began to have 
eK meaning of machinery shortly after the discovery of steam. The use 
of that name in India usually denotes the employment of foreign machines 

_ for separating lint from seed. A special gin was, for example, invented by Modern Gins. ” 
_ Whitney to remove the firmly adhering wool of G. hirsutum, and came 
to be known as the “saw- -gin”’ because it consists of a series of blunt Saw-gin. 

_ toothed circular saws made to revolve within the interstices of an iron bed 
4 yee the base of a large hopper. The fibre is caught by the teeth 
_ and dragged through, leaving the seed behind. This was, however, found 
toi injure the cotton and, moreover, was not necessary with the Sea 

. ds and other cottons, where the lint separates readily. This led to 
’s gin, now very extensively employed for long-stapled cottons. Macartliy’s Gin. 

itp. this contrivance the seed-cotton is drawn in by a leather roller 
_ between a metal plate, known as the “doctor,” which is fixed tangentially 
to the roller. A blade called the “ beater ” is so adjusted as to strike the 
_-sotton repeatedly and thus cause the seed to fall out. 

It may be said, however, that no modern machine i injures the lint and 
ced less than the Native churka—its one defect is its slowness, and Churka. 

___ therefore inaptitude for dealing with large quantities. To this fact is 
_ due a modern feature, and one of no small importance to the Indian 
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cotton trade, namely the establishment all over the country of large’ ] 
public ginning and pressing mills, each situate in a convenient position — 
to drain the produce of a tract of country within which it often has. 
a monopoly. Naturally this has not proved an unalloyed blessing, 
though it has had some beneficial results. The cultivators hardly any- — 
where nowadays gin their own cotton, but carry the produce’ of their 
fields to the steam ginning mills. It has already been pointed out that 
widely different lints are in consequence inseparably mixed and. ginned 
together, and moreover the cultivators are given, or purchase,” 4 
seed. This, it is believed, has rapidly equalised and lowered the Indian 
staple, thus rendering it imperative for the Government to organise some 
system of seed culture by which the special evolutions of centuries of 
cotton-growing may not be irretrievably lost, before the cultivators have 
learned the value of special selection and intelligent interchange of s¢ : 

In the official statistics published by the Government of India for 1906 
there is said to have been in 1904, 951 cotton ginning, cleaning and pressing 
mills that gave employment to 85,559 persons. Thacker’s Directory for 
1905 enumerates 73 pressing and 47 ginning mills as those of chief interest. 
These figures show the extent to which the ginning and pressing of pet § 
have assumed importance. q 

The necessity for economy in freights was one of the chief arg ] 
ments that gave birth to cotton presses, . But that consideration ° wo d 
seem to have engaged attention from the very earliest records of raw 
cotton being exported from India. The Rev. Philips Anderson has shown 
that as,early as 1684 special presses were sent out from England to Surat. 
For many years the pressing and baling of cotton were done almost: 
exclusively in Bombay: nowadays the pressing is done at the ginning . 
factories. 

[Cf. Royle, Oult. and Comm. of Cotton in Ind., 1851, 537-44; Forbes ‘Watson, a 
Cotton Gins and the Cleaning and Quality of Ind. Cotton, 1879 ; Ind: Peat 
Journ. (ser. of art. on Gins by an Indian Engineer), Sept. 1897, 300, to June— 
1902; Brooks, Cotton, ete., 1898, 202-39; Teat. Mercury, Cotton in the 
United Statea, June 1903 ; Cotton in W. Africa, L’ Agri. Prat. des Pays Cha 1904, nef 
iii., No. 18; Dabney, The Cotton Plant, etc., 1896, 360-5 ; Circular regarding — 
The Lowry Bale in Planters’ Compress Company, 1899.] 

VII. COTTON-SEED: AN ARTICLE OF CATTLE FOOD AND ~ 
SOURCE OF OIL.—One of the modern aspects of the Indian ‘traffic mm 
oil-seeds may be said'to be the sudden development of a foreign demand — 
for cotton-seed, mainly in the United Kingdom. In 1898-9 the exports 
were returned, at 37,000 cwt.; in 1899-1900 at 43,000 ewt.; in 1900-1 
they suddenly advanced to” 295, 000 ewt. ; in 1901-2 they incréased ten-— 
fold, and became 2,036,000 cwt. ; in 1902-3 they still advanced, viz. to 
3,974,000 cwt.; in 1904-5 were 2,518,897 cwt.; in 1905-6, 3,891, 339 
ewt.; and in 1906- 7, were 4,387,534 cwt. Thus, within five years, from being } 
utterly insignificant the exports of cotton-seed sprang into the second — 
place in quantity and the fourth in value of all the oil-seeds exported — 
from India. ‘This has very possibly been a consequence of the discovery — 
of successful methods of hulling the seed, the decline of the American — 
supply, or simply the extended use of cotton-seed oil as a material em- 
ployed in the preparation of lard and margarine. But it is ‘ka by 
of India’s consumption of oils and’oil materials that even the very — 
large exports of 1902-3 and subsequent years represent but from 
10 to 20 per cent. of the amount available. Mollison (Inspector-General 
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SHED AND OU Oil and Cake 
of Agriculture) in a paper on cotton oil-seed (Agri. Ledg., 1903, No. 9), 
pointed out that the seed of the United Provinces is best suited for the i | 

| _ Oil.—After the cotton (lint) has been removed, the seeds are often subjected Oil 
to a treatment calculated to remove any still adhering particles of floss. The 
cleaned seeds are then cut through and decorticated. It is particularly necessary Decorticated. 
that this should be done, since cake after expression of the oil is used as an 
article of cattle food, for which it is generally believed it would be unfit were the 
nulls eae The quantity of oil usually present averages from 20 to 25 per 
ent. of the weight of seed. But the process of manufacture varies accordi 
© the purpose for which the oil is destined. The decorticated seeds are subjec 

to co when from 10 to 12 per cent. of oil is obtained. | This is of a fine 
ql ality , almost devoid of taste, and is accordingly largely used in cookery, being Cooking. 
specially valued for frying p ses. It is often sold in mixture with olive oil or 
is emy oyed as an adulterant for the cheaper grades of that oil, or pure cotton- Olive Oil 
eed oil is sold under the name of olive oil. It is also extensively utilised in the 5e>stitate. 
production of lard. The cake obtained from this cold expressed seed is next 
ubjected to a further pressure, by the hot process, when an extra supply of oil is 
obtained up to 10 per cent. By other methods from 15 to 20 per cent. of oil is at 

once expressed by the hot process, from decorticated or undecorticated seed, 
nd the cake allowed to carry the balance. It is, in fact, generally believed that Cake. 

16 presence of a fair percentage of oil is essential, otherwise the cake is useless 
for cattle food. But it should be here added that very little cotton-seed is in 

India pressed for oil, though valued as a fertiliser. 
__ The sp. gr. of refined cotton-seed oil varies from 0°922 to 0-924, its iodine Composition 
absorp tion is from 105 to 109, and its saponification equivalent ranges from 285 
to 294. It has a slight tendency to dry, and congeals at 32° to 45° F. By 
freezing the oil the glyceryl salts, which are solid at low temperatures, are separated 

i constitute cotton-seed stearin, an important ingredient of margarine. No 
rmation can be discovered regarding the extent to which cotton-seed oil is pro- 
in India. A note by Burkill records his having inspected in Burma a 

ing factory and oil mill owned by Jamal Brothers. The cake prepared is 
exported and the oil refined. The husk is used as fuel. 
_ Cake.—From fairly ancient records regarding the Indian cotton trade, men- Cake. 

tion is made of the seeds as a useful by-product, employed to fatten cattle. 
‘It is said that they do not at first like the seed but soon take to it very kindly, 
and apd be given a daily ration of as much as 6 lb. In the Nagpur Experimental 
Farm, 2 seers of cotton-seed are given daily to bullocks in place of oil-cake. 
Nevertheless in many parts of the country the seed is not valued even up to the 

ssent day; in fact in India as a whole, the seed can hardly be described as 
anywhere used by the Natives in the production of oil. The self-same cultivators 
who grow the cotton plant will raise special oil-yielding crops, the oil of which 

+. 

in some ae Si may be even inferior to that of the cotton-seed which they seed often 
entirely ect. This may proceed from the very generally accepted belief that neglected. 
cotton- cake is less wholesome than the whole seed. Mr. R. W. Bingham, 
who ially investigated the Indian oil-yielding plants half a century ago, 
said that cotton-seed was more used as an artice of cattle food than as an oil- Cattle Food. 
producing seed, and that the seed was considered a better food for working bullocks 
than even grain. He then added that he did not think it would pay to export the 
seed since owing to the fibre adhering to it, and perhaps other causes, it is very 

@ to heat and deteriorate in bulk. The fact that there is to-day a large 
and prosperous export trade in Indian cotton-seed shows the often unexpected 
turn that discovery or necessity gives to the trade commodities of the world. 
fact, in the Journal of the British Board of Agriculture, Voelcker shows that ndecorticated 
cent results are distinctly in favour of Bombay undecorticated cotton cake, Cotton Cake. 

4s compared with Egyptian, especially when its lower price is borne in mind. 
_ Various machines and processes for removing the fuzz from cotton-seed have 

been patented. Some burn off the velvet, others chemically destroy it, and 
still others mechanically brush it off. It is no doubt much desired to obtain an 
effectual and cheap removal of the fuzz, but meantime it is interesting to learn 
that undecorticated seed-cake finds a market. The chapter on Feeding Value of 
Cotton-seed Seas Kilgore (in Dabney, The Cotton Plant, 1896, 385-422) will be 
found to give particulars on this subject. Other publications of interest are 

summary of Dr. T. Thorpe’s views (given in Journ. Board Agri., 1898, 205-8). 
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THE COTTON PLANT 

Hulls and Waste Stems,—Recently it has been found that the hulls or en 
seeds may be utilised in the manufacture of a superior grade of writing pag 
The stubble, after the cattle have devoured all the edible portions of the 
left on the removal of the lint crop, may be decorticated and a useful fibre. hus 
obtained. It is stated that 5 tons of stubble give a ton of bark, and that ote on 
of bark yields 1,500 Ib. of clean fibre that can be even used as a jute’ substitu 
[Cf. Dabney, Bg: ; Connell and Carson, Steer-feeding, in U.S. Dept. Agri. Hap 
Rec., 1897-8, ix., 269; Lindsey, Holland and Jones, Cotton-seed for Milch Go VS e | 
1898-9, Xe, 679-81; Brooks, Cotton, etc., 1898, 309-54; American ( 
Indust., Board of Trade Journ., 1900, 637 ; Mollison, Textbook Ind. » Agri., 1901, & 
126-8 ; "Mukerji, Handbook Ind. Agri., 1901, 288-90; Journ. Board Agri, Jv 
1901, viii., No. 1, 41-3; Blount and Bloxam, Chem. for Engin. and Manuf., 2 
Mollison, Offic. Mem. on the Cotton Seed Oil Indust. and Estab. of Cotton Seed 
Mills in Ind., Agri. Ledg., 1903, No. 9; Burtis, Cotton Seed Meal as Pigs’ Food, 
U.S. Dept. Agri. Exper. St. Repts., 1901-2, xiii., 583, 881-2; 1903-4, xv., 392- 
Egyptian and Ind. Cotion-seed Cake, Journ. Board of Agri., 1904, xi., No. 5, 28: 
Rept. Huper. Farms Canada, 1905, 176; Gilchrist on Bombay Rough Cotton- 
cake, in Board of Trade Journ., 1905, 231; Fert. and Feeding Value of Sea Island 
Cotton Seed, in West Ind. Bull., 1905, v., No. 3, 223-32; Sly, Cotton Seed -o0 
Indust., Agri. Dept. Cent. Prov. Bull., No. 9; Hanausek, Micro. Tech. ‘Pro 
(Winton and Barber, transl.), 1907, 361-8. ] “ee 

VII. THE COTTON FIBRE.—The cotton fibre is a unicellular h 
arising from the fibril layer of the seed-coat. If taken from the seed of a 
ripe but unopened pod, it will be found to be a straight, flattened, hollo 
tube, not quite cylindrical but thickest a little below the middle, tap 
abruptly below and more gradually to the apex. With growth, the ¢ ll 
wall thickens, becomes thinnest along the centre and thickest towar¢ S 
what may be called the margins. In consequence of this unequal 
thickening, maturity is marked by the thinnest parts shrinking most a 
thus causing the cell to become spirally twisted on itself. The cot 
cell may hence be spoken of as a fibril from 4 to 2 inches’ in length, 
twisted spirally. Wiesner (Die Rohst. des Pflanzenr., 1903, 11., 240-1) gives 
a series of measurements to show that the broadest section’ generally 
falls a little below the middle. It is a noteworthy circumstance, an¢ 
moreover one of practical importance, that the floss taken from.a capsule 
always consists of fibres of various lengths. Allard (U.S. Dept. fe a | 
Bureau Pl. Indust. Bull., 1907, No. 111, 13-5) has shown that this” 
frequently a consequence of certain cells separating from the seeds a 
uniting with other cells, thus producing the apparent though not real greater 
length. This discovery may prove of great value. Average Indian fi 
does not come to three-quarters of an inch in length, while some varieti s of f 
Sea Island have a staple two inches long. Evan Leigh (The Science of 
Modern Cotton Spinning) gives the following measurements as. repre: 
sentative of the lengths (maximum) of cotton staples :—New Orleat 
1-16 inch ; Sea Island, 1°80 inch ; Brazilian, 1°31 inch ; Egyptian, 1°52 incl : 
Indian (indigenous), 1:02 inch ; Upland American grown in India, 1°2] inch; — 
Sea Island grown in India, 1° 65 inch, [Of. Watt, Z.c., 1907, 25-51.) 

Structurally, the cotton fibre consists of a wall of almost pure cellul a 
lined by a delicate layer of protoplasm, which disappears early in the gr 0 
of the fibre as the secondary placed deposits increase and a central core 
endochrome is formed—the colouring material of the cell. The we 
constitutes from one-third to two-thirds of the diameter of the cell.” 
Recently an exceedingly interesting discovery was made by H. y 
Mosenthal (Journ. Soc. Chem. Indust., March 31, 1904), namely that t th va 
cotton cell-wall consists of two layers, termed the outer and i inner, which 
are pierced by minute pores, leading into the lumen of the fibre. These 
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, hitherto unobserved, offer an explanation of the way moisture 
tes to the interior. Among the ripe flosses of every grade is often 
a certain percentage of quite unripe hairs. These are very thin, 

weak cuticles, and show no twisting; they are the cause of much 
tion, since they cannot be worked up nor dyed in the same manner 

pve fully formed flosses. In, practical work such hairs are known as “ dead 
pation. ” According to Hanausek (Tech. Mikroskopie, 1900, 5-8; also 
a nm and Barber, transl., 1907, 58-68), dead cotton is commonest in 
~ coarser grades (Levantine and Indian) and rarest in Sea Island. {[Of. 
“ory ‘The Cotton Plant, 1906, 59-92.) 

The commercial value of cotton is chiefly affected by the length and 
~ uniformity of the staple. Silkiness, fineness, strength, cleanness and 
colour are the other important factors. Tables showing the physical 

ies of the various staples of commerce are given by Hannan (Tezt. 
s Comm., 1902, 94-6), while Flatters contributes micro-photographs 

i and ‘comparative descriptions of the flosses of the following trade samples :-- 
a E Morida, Brown Egyptian, New Orleans, Peruvian Rough and Hingan- 

ghat. As offered for sale, cotton always contains moisture varying from 
a: to 124 per cent. over absolute dryness. With regard to the influence 

moisture on spinning, the reader should consult Dobson (Humidity in 
Cotton Spinning, Sept. 17, 1894). 
When immersed in a solution of caustic soda, cotton fibre undergoes an 
- important change. The cell+walls swell and acquire silky gloss. Cotton 
so treated is known as mercerised. The process was invented and 
patented in 1851 by John Mercer, a Lancashire calico-printer. The 

Beerelling of the fibre causes a shrinkage in length, it becomes more 
_ transparent, gains in strength and weight, while its capability for taking 
up certain dyes is vastly increased. 
Chemically, the mature fibre consists of almost pure cellulose with 
about 3 per cent. of other substances. The most important of these are 
cotton wax, fatty and pectic acid, endochromic colouring matter, and 
-albuminous substances. The fibre is insoluble in water, alcohol, ether, 
fixed and volatile oils or vegetable acids, but soluble in strong alkaline 
solutions and is decomposed by concentrated mineral acids. Cupram- 
-monia causes a complete disorganisation of the cellulose deposits. 

[Cf. Royle, i.c., 1851, 122-6; Bolley, Chem. Technologie der Spinnfasern, 
867 ; Benno Neiss, Die Baumwollenspinnerei, etc., 1868 ; Bowman, Struct. of Cotton 

; in Relat. to Tech. Applicat., 1881, also ed. 1908; Hugh Monie, The Cotton 
_ Fibre, its Structure, ete., 1890; Morris, Cantor Leet, Comm. Fibres, Journ. Soe. 
Arts, March-April, 1895, 6-7; ; McBryde, Chem. of Cotton, in Dabney, The 
Cotton Plant, etc., 1896, gi-141; Hanausek, Mercer. wnd Deformation der Baum- 

_ wolle, Vienna, 1897 ; Thorpe, Dict. Appl. Chem., 1898, i.,.613; Cross and 
Bevan, Paper Making, 1900, 95-6; Semler, Trop. Agrik., 1903, iii., 497-502 ; 
Hubner and Pope, Infl. of Reagents on Tensile Strength of Cotton Yarn, i in Journ. 
Soc. Chem. Indust., Jan. 31, 1903, xii., 70-9 ; Clayton Beadle, Fibrous Constit. of 

_ Paper Cotton in Tech., June 1904, 567-74; July, 60-5 ; Hield, Mercer. of Cotton, 
in Text. Journ., June 15, 1905, 275-6 ; C. B. Williams, Cotton Plant, N. Carolina 
Dept. Agri. Bull., 1906, xxvii., No. 9.] 

iE IX. INDIAN MANUFACTURES. 

The cotton manufactures of India may be said to be referable to three 
groups :—1. Indian Hand-loom goods, 2. Indian Power-loom goods. 
3. Foreign Power-loom goods. 

_ These three have to be clearly borne in mind both in connection with 
the present chapter and that on trade. The late Sir James Westland 

615 

a 

‘ 
“i 

Dead Cotton. 

Hand-loom 
Weavers. — 



GOSSYPIUM 
MANUFACTURES THE COTTON PLANT 
Hand-looms 

- to restore and uphold the hand-loom industry, was to teach the Native 
Fly-shutitle. 

Hopeful 
Markets. 

Special saris 
or lungis. 

Centres. 

Factories.. 

said of India, and with some force, that “‘ weaving is for the most part 
the pursuit of the bye-time of the persons who weave.’’ That is doubtless 
the condition in many. parts of the country to-day, but here and there 
centres of professional hand-loom weaving still exist where the village — 
weaver holds an honoured position. He, in fact, turns out a fair portion — 
of the dresses worn by the more conservative, and orthodox members of 
the community. Increased prosperity of these hard-working and highly — 
deserving craftsmen was entertaimed by some writers as likely to ensi } 
when the repeal (in 1896) was announced of the tax on yarn, conjointly 
with the imposition of a countervailing duty on power-loom manufactures, 
both foreign and Indian. It was thought that all that need further be done, 

weavers the use of the fly-shuttle and a few other such contrivances. i | 
A century ago or more these very contrivances had in Europe been 

found. quite useless in the contest with steam, but it was presumed con- — 
ditions existed in India that raised the possibility of hand-loom improve- | 
ment to a position of supreme importance. Hence it was urged, among 
other considerations, that “the hope of the hand-loom industry lies 
in the production of goods of a kind which cannot profitably be made by — 
the power-loom, such as those compounded in an intricate fashion or made 
in avery complicated pattern. The fact that after a long struggle with the — 
products of the mills, the hand-loom industry still survives, may be held ~ 
to show that it has vitality to preserve it yet for many years.” It would 
very possibly be nearer the truth to say that the hope of the hand-loom 
weaver lies in the restriction of his operations to lines that are too small to — 
tempt the competition of the power-loom worker. It may, infact, besafely 
affirmed that there is nothing either too fine in texture or too complicated — 
in pattern for the power-loom manufacturer to produce. His advent on 
the field is alone restricted by the possibilities of profit. The finest Dacca 
muslins and the most intricate Kashmir shawls can be and have been 
produced by machinery cheaper than by hand labour. But there are ~ 
markets eminently suited to the hand-weaver, such as the production ~ 
of special saris and lungis of a particular shape and size that the power- 
loom producer does not successfully contest. + 

There is this also in favour of the hand-loom weaver—he can purchase _ 
the very best English spun yarn and produce a quality of fabric admittedly 
superior to the very best power-loom textiles ordinarily turned out by the 
Indian mills. But, let it be repeated, his safety lies in the goods he manu- — 
factures being of a fancy or special nature, meeting local markets known to 
him, rather than in regular commercial articles intended for large markets. 

HAND-LOOM INDUSTRY.—It would occupy much time to review, — 
however briefly, the chief centres of hand-loom production and the class 
of goods turned out. The figures given within brackets, in the enumeration _ 
that follows of the cotton-weaving centres of India, denote the number — 
of steam-power mills in 1904. The square brackets show the provincial 
totals and the round brackets the district totals, while districts without _— 
figures have no power-loom mills. 

The districts most famed are :—PangsAsB [8]—namely, Dera Ismail Khan, 
Multan, Shahpur, Kohat, Peshawar, Lahore (2), Armitsar (1), Delhi (5), Rohtak, 
Sialkot, Ludhiana, Gurdaspur, and Jallandhar. Thus 13 districts of the Panjab 
are noted for their cotton manufactures, and three of these possess power looms. 
Similarly the Unrrep Provinces [9]—Benares, Bulandshahr, Sikandrabad, 
Azamgarh, Lucknow, Cawnpore (4), Mirzapore (1), Aligarh (1), Agra (3), Fyza- 
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bad, Rai Bareli and Rampur. Cxenrrat Proviyces (7}—Nagpur (2), Umrer, 
Bhandara, Burhanpur, Sambalpur, Chanda, Hinganghat (2), Jabbalpur (1), 
-ulgaon. tana Raj Nandgaon (1). Brrar [2]— era (1), Akola (1), and 

Ellichpur. Rasrpurana anp CentTrRat Inpra [4]—Kota, Gwalior, Indore (1), 
Tjjain (1 ir-Merwara (1), and Kishengarh (1). Hyperasap (3]—Auranga- 
ba A (1), rabad town (1), and Kulburga (1). Benoa [10 leutta (7), 

wrah (3), Bardwan, Birbhum, Serampore, Nadia, Murshidabad, Jessore, 
~ 

TA. 
a° 

a. 
* 

Rangpur, Bogra, Dacca, Tippera, Faridpur, Chittagong, Patna, 
sh Saran, Menghye) Bhagalpur, Cuttack, Magia Sibeagae anid Watton 
BomMBa 141]—Bombay City’ (84), Ahmedabad (32), Broach (4), Surat (3), 
Baroda (1), Verarngam (2), Wadhwan (1), Nariad (1), Julgaon (1), Bhavnagar (1), 
Hubli (2), Sholapur (3), Belgaum (2), Dharwar (1), Bijapur, Poona (2), Nasik, 
‘Th ana orui(1). Srvp—Hala, Narapur and Karachi. Mapras[17]—Madras town 

4), Chingleput (Godavari), Nellore, nt Masulipatam, Salem, North 
Arcot (Arni), Coimbatore (1), Bellary (1), Tanjore, Madura (1), Pondicherry (5), 
‘Tinnevel (2), Tuticorin (1), Calicut (1), and Travancore (1). Mysore (2|—-Ban- 
galore (2) and Shimoga. Burma—A domestic industry only. 

mt. tes for Factories.—The selection of sites for steam-power factories Oniet 
has been governed mainly by three considerations :—(1) proximity tosupply °™'“e*4o™* 
of raw cotton ; (2) the existence of an indigenous industry and therefore of 
ac mmunity of professional weavers who might be drawn upon for labour ; 
and 3) facilities of transport to important markets. As indicated by the 
figures in the above enumeration, the modern power-loom industry has 
followed very much in the path of the ancient hand-loom craft. The fine 
muslins of Dacca, Arni, Chanderi, Kota, Rohtak, Benares and other locali- rine Mustins. 

ies are still being manufactured. Many writers speak of Dacca muslins 
being a product of past ages. So long ago as 1820 Mr. Walter Hamilton, 

ne of the Company’s officials resident in Dacca, prophesied that with the 
ecline and fall of the Delhi Court the loss of the fine muslins of Dacca 

_ might be expected, since the demand for these expensive fabrics very 
possibly would cease. But at the Delhi Durbar Exhibition of 1903 some 
remarkably fine muslins of Dacca were sold on behalf of the manufacturers Dacca, 
and these were very nearly as fine as the samples in the Calcutta Museum, 
which were procured in 1884 and made somewhere about that date. 
‘There is no very ancient sample of these muslins known anywhere; so that 

have little by which to compare the famed ancient textiles with the 
modern productions. But the examples presently being turned out 

” ~~ ee * 
: 1; a 

arn Hy | 

ee oe 

‘would measure 400’s or 450’s, while English power looms have been known 
to produce 600’s. Cotton yarns are said to be counts of 20’s, 30’s or 400’s, Counts. 
when not more than a like number of hanks of 840 yards go to the pound 
avoirdupois. =~ 

_. The point of interest in these Dacca muslins, however, lies in the fact 
_ that the hand spinners of Dacca are producing to-day yarns of a fineness 
that no machinery in the world could spin from the inferior staple which 
they use. Dr. Taylor wrote, in 1840, that the Dacca spinners failed to use Failed to use 
the fine American cottons, and gave as their reason the fact that the English eer 
yarn swells on bleaching, while that of Dacca shrinks and becomes finer Swells on 
and stronger. It would thus appear that the European spinner, with all — 
his beautiful machinery, may still have something to learn from the hand 
ees and that something might possibly lead to his being able to spin 

‘staples than he at present considers indispensable. This hint seems 
worthy of careful investigation (see pp. 594-5, 607). 
‘Special Indian Goods.—The artistic cottons produced in India are 

_ Teferable to two main heads—long cloths or damasks and muslins, plain 
_ orfigured. The patterns are usually woven, not printed. When checked 
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they are in North India commonly termed kheses, to the South gabrii 
Hindu Colours. when striped they are susis. The usual colours are dark red for Hin 
Mahammadan dark blue for Muhammadans, in both cases interwoven with white. — 
Men’s dhott or dhotar is worn by men and is a piece of plain cloth gener 
cancer having a coloured border and measuring about 5 yards in length and 
Women's 1} yards in breadth. It may be made locally or imported. The sari 
arments. < ° ya] 

or woman’s upper garment varies greatly according to the wealth, 
position, caste, etc., of the wearer as regards the material, quality or 
degree and nature of ornamentation. With finer materials it is usually 
a gauze, and is still very largely hand-loom work. The sdri is, from an 
art point of view, perhaps the most picturesque of all Indian garments. 

Chadar, The chadar or shawl is a sheet usually about three yards long and h lf 
as wide. It is worn by men, but by women of certain castes only. 

Pagri. The pagri or /ungi (turban) is a long narrow strip of cloth worn by men 
Kamar-bands. 
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and Colour 
Essential. 
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Mills. 
Foundation of 
Indian. 

Capital. 

round the head or around the waist as a cummer-band (kamar-band). 
Mandelslo (Travels, in Olearius, Hist. Muscovy, etc., 1662, 27, 83) discusses 
the cotton manufactures of Broitschia (Broach) and of the ‘‘ comerbants ~ 
or girdles of silk and fine cotton. LO Og 

Throughout India certain localities are famed for the quality, design, 
etc., of their kheses, gabruns, susis, dhotis, saris, chadars, pagris and 
lungis, etc. The merchant who may desire to open up a trade | i 
manufacturing and supplying these special goods must ascertain the 
exact size and shape, the particular quality and colour in demand in each 
locality. The mere fact of offering a superior quality of goods is no m+ 
ducement to trade. Few communities in the world are more conservative 
regarding their garments than are the various races and castes of India. — 

The figured or flowered muslins—jamdanis—are by far the most 
artistic of the cotton manufactures. These are literally cotton brocades, 
the patterns or flowers being formed by spools carrying special threads — 
of cotton, silk, wool or gold, that are thrown by hand within the warp and 
thus become supplementary to the weft. The centres most famed for 
these artistic textiles are Dacca, Santipur, Chittagong, Tanda and Chanderi. 
The flowered muslins of Calcutta and Lucknow are needle-embroidered 
(chickan) work. ae 

STEAM-POWER MILLS: Spinning and Weaving.—The first c 7 
mill founded in India was at Fort Gloster (the Bowreah Cotton Mills — 
Company, Ltd.), near Calcutta. This received its charter in 1818 as a 
cotton mill, a coffee plantation and a rum distillery. Some years later 

the first of the Bombay series was established, namely the Bombay Spin- 
ning and Weaving Company (1851), and ten years later there were adozen 
mills and 338,000 spindles at work. In 1879 the number had increased to — 
58 mills and 1,500,000 spindles, giving employment to 39,537 persons; — 
in 1886-7 there were 90 mills with 16,926 looms and 2,202,602 spindles; — 
in 1896-7, 155 mills, 37,303 looms and 3,984,023 spindles; and i 
1901-2, 194 mills, 41,815 looms and 4,992,249 spindles. Within the — 

decade ending 1901-2 the number of looms had increased by 69 per cent., 
and of spindles by 52 per cent. The capital invested in the 194 mills has — 
been published as Rs. 16,01,40,384 plus £650,000 ; in 1904-5 they had still _ 

i ' 

Otton 
X 

further expanded, namely to 203 mills with a capital of Rs. 15,97,41,301 4 

Moral and Material Progress of India (1905-6, 176) the following statement 
occurs :—‘* There were at the end of 1905-6 in British India and Native 

plus £1,067,245, and had 47,305 looms and 5,196,432 spindles. ene Bt 
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States 204 cotton mills containing 52,300 looms and 5,293,800 spindles, 
and giving employment on an average to 212,700 persons everyday. Of 
these, 104 were exclusively spinning mills, eight were exclusively weaving 
mills, and in the rest both spinning and weaving were carried on. The 

rivate proprietors, for which accurate returns are not available, was 
690,000 (paid-up capital and debenture loans). The industry is located, 

; pn invested, including an estimate for ten companies worked by 

as regards 70 per cent. of the mills, in the Bombay Presidency, while there 
are 19 mills in the territory of Native States and in French possessions in 
India.” Between the years 1893 and 1900 the industry was depressed, 

; —s ayes bapa by the disturbances in exchange relations with the 
| East which followed the closure of the Indian mints, by over-pro- 
duction, by plague, by poor crops, by famine and by the disturbances in 

. Since 1901 there has, however, been a satisfactory improvement. 
The Indian mills give permanent employment to 186,271 weavers, besides 

_ occasional employment to large numbers of cultivators, carters, boatmen, 
ete., etc. By way of comparison, it may be stated that in 1904 there were 
2,077 mills in Great Britain ; 1,201 in the United States ; 500 in Italy ; 
420 in France; 390 in Germany; 304 in Russia and Poland; 257 in 

| : 203 in India; 64 im Japan; and 22 in Canada—the grand total 
. th e world, including all others not specified, being 6,014 cotton mills. 

Wages of Indian Operatives in the Cotton Industry.—It would be im- 
‘ possible to furnish an average wage of all the employees in a mill that would 

of any value, since the different classes of labour naturally command 
j different wages. Still more impossible would it be to produce a figure or set 

of figures that could be regarded as applicable to the whole of India. The 
following returns taken from an actual statement given by the Government 

_ of India (in the publication known as Prices and Wages, 1906) are, however, 
highly instructive and indicate the average wages (piece-work and monthly 
wage, in Rs.) paid at the Manockjee Petit Mills of Bombay in January 
‘of each year from 1882 to 1906 :—doffer, in 1882 Rs. 5, in 1906 Rs. 65; 
winder, in 1882 Rs. 5 to 7, in 1906 Rs. 6 to 9 ; rover, in 1882 Rs. 14 to 16, in 
1906 Rs. 12 to 15; reeler, in 1882 Rs. 5 to 7, in 1906 Rs. 7-5 to 9; warper, in 
1882 Rs. 15 to 17, in 1906 Rs. 12 to 20 ; weaver, in 1882 Rs. 14 to 20, in 1906 
Rs. 12 to30; jobber, in 1882 Rs. 35.to 45, in 1906 Rs. 30 to 50. Theseare only 
a few out of the many, but they are sufficiently representative to show the 
wide range of wages earned, and to indicate the immense importance of the 
industry to a locality like Bombay that can lay claim to 79,270 men, 
28,412 women, 13,590 young persons, and 5,883 children, a total of 127,155, 
all earnings wages on the scale indicated (the special cases mentioned), 
manifesting the highest, the lowest, and the medium class earners. 

TAXATION.—Cotton goods imported into India were for many years 
subject to a duty of 5 per cent. This tax existed, for example, before 
the date of the Mutiny and was continued when the East India Company 
ceased to exist. It was raised to 10 per cent., then in 1864 reduced 
to 7} per cent., and in 1875 to 5 per cent. with lower rates for twists and 
yarns. But, by a Resolution of the House of Commons, 1877, it was Tuled 
that these duties, being protective, should, as early as possible, be repealed. 
Accordingly, in 1882, the Indian import tariff was practically abolished 

~ and no fresh duties were levied until 1894. In March of that year import 
duties were charged on most articles except cotton goods. The omission 
of cotton was vigorously opposed by the Indian manufacturers, and a few 
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months later the bill was accordingly amended and certain cotton imports _ 
were excised. The cotton goods and yarns imported into India are ~ 
mainly of the finer qualities, whereas those manufactured in India (chiefly — 
on account of the inferior quality of the local staple) are of the lower — 
grades. But with the medium-class goods, the foreign supply over- — 
lapped the local production, and hence, with a view to take away the 
protective character of the customs duty, it was decided to impose an — 
excise duty of 5 per cent. on the medium qualities of yarn produced in ~ 
India. Technically this is expressed by saying that all Indian-produced — 
yarns above 20’s were taxed. It was soon found, however, that this — 
endeavour to equalise the burden of taxation on the two great competing — 
sets of cotton manufacturers (Indian and Foreign) was not a success. In 
1896 a further Act was accordingly passed by which cotton yarns were freed — 
from taxation and a uniform duty of 34 per cent. imposed on all woven 
goods imported into India or manufactured by Indian power-loom mills, — 
the village hand-loom industry being exempted. In 1902, B.J. Padshah 
wrote a Memorandum on the Profits of the Cotton Industry of India and 
the Cotton Duties, to which the editor of The Times of India contributed an — 
Introduction : these papers will richly reward perusal. They may be 
accepted as setting forth present Indian commercial opinion. Padshah 
hinges the whole of his critical and very able review on two conceptions — 
that he endeavours to disprove, viz. “ that the average profits of the Mill 
Industry are high”: “‘ that the Cotton Duties would be really paid by 
the consumer of cotton goods and not by the producer.” The net duty 
collected on the goods manufactured by the Indian mills for the four — 
years 1901-2 to 1904-5 was, 1901-2, Rs. 17,77,965; 1902-3, Rs. 18,91,010 ; 

1903-4, Rs. 20,95,149; and 1904-5, Rs. 24,06,976. . 
[Cf. Buchanan-Hamilton, Journ. Mysore, etc., 1807, ii., 261-5 ; Montgomery : 

Martin, Hist. EZ. Ind., 1838, i., 328-9, 341-51, 353-8, 546-9; ii., 558-62, 973-6; 
iii., 322-4, 327-9; Admin. Repts. Andaman and Nicobar Islands, 1886-1904; 
Mukharji, Art Manuf. Ind., 1888, 315-31; Collin, Existing Arts and Indust. 
Beng., 1890, 7-8; Havell on Indian Industries, the Fly-shuttle ; Chatterton,im __ 
Ind. Text. Journ., 1899-1905 ; Max and Bertha Ferrars, Burma, 1900, 58-61; _ 
Settl. Rept. Meiktila, 1900, 32-5; J. Sturrock, Man. S. Canara Dist., ii., 145-7; 
Monographs, Cotton Manuf. :—Banerjei, Bengal; Arnold, Burma ; Blennerhassett, ~ 
Cent. Prov.; Sammon, Assam; Silberrad, United Prov.; Francis, Panjab; 
Enthoven, Bombay ; Edgar Thurston, Madras ; numerous articles in the Indian 
Press, more especially Ind. Text. Journ ; Talcherkar, Reels and Reeling in Indian 
Mills, in Ind. Text. Journ., Feb 1901; Geo. Cecil, Cotton Mills in India, in Text. 
Mercury, 1901; Times of India, 1901-2; Madras Mail, 1901-2; Englishman, 
1901 ; Pioneer, 1902-3; Watt, Ind. Art at Delhi, 1903, 236-89; Measurement of 
Widths of Piece Goods, Beng. Chamber of Comm. Rept., 1904, 152-63 ; Short Reeling 
of Yarns, 399-424 (including Rept. of Committee appointed by Government of 
India to consider and propose measures for suppression of fraudulent short- 
reeling) ; Combes in Soc. Arts, 1904, lii., 734; Temple, Text. Mercury, 1904; Ind. 
Agri. (many passages) ; Tozer, The Manuf. of Great Britain, in Journ. Soc. Arts, 
1905 ; Imp. Gaz, iv., 262-5.; Repts. of Bombay Mill-owners’ Assoc.; Board of — 
Trade Journ., 1905; The Textile Recorder, Feb 15, 1908, 302; etc., etc.] f 

X. INDIAN TRADE IN RAW COTTON AND COTTON MANU- 
FACTURES, BOTH LOCAL AND FOREIGN. One 

RAW COTTON.—So much has already been said regarding the Indian 
Cotton Trade that this account may be fittingly drawn to a close byafew 
short paragraphs devoted to the more important sections under which 
transactions are ordinarily conducted. The total area (according to the 
Final Memorandum of the Commercial Intelligence Department for the 
year 1906-7) occupied by cotton was 14,918,000 acres in 1904-5, with 
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a of 3,826,000 bales ; in the following year the corresponding figures 
“were 21,072,000 acres and 3,426,000 bales; and for 1906-7 they ie esti- 
mated at 22,344,000 acres with 4,908,000 bales. These are the actual 
Teturns, as also the estimates for all India (British and Native States). 

1904-5 the yield of the British districts alone came approximately to 
_ 34 million bales, while the exports and mill consumption together came 
to 3,38 0,413 bales. In 1905-6 the Final General Memorandum estimates 
the yield in British districts only at about 2,244,000 bales, while the mill 
‘consumption is said to have been 2,025,733 bales and the exports approxi- 
mately 2,000,000 bales. Going back to previous years, in 1903-4 the 

i 

were 7,931,075 cwt. (or 2,220,701 bales), thus leaving a balance (plus 
the produce of Native States) of 947,412 bales as available to meet local 
demands. But the scarcity of cotton in Europe, then prevalent, very 
-possib ted a stronger demand for Indian cotton than can be regarded ssibly created a stronger dema co rega: 
as normal. It may, therefore, be desirable to examine the returns of 
the year previous. In 1902-3 the crop was 16,581,046 acres, yielding 
$3,367,030 bales, and the exports to foreign countries 1,692,545 bales, 
thus leaving a balance to meet local demands of 1,674,485 bales, or exactly 

one-half the production. At the present day the hand-loom weavers 
rarely spih their own yarn, but purchase supplies either of the imported 

of the Indian mill-spun yarn. It may thus be accepted that the balance 
of production over the demands of the Indian mills is available for the 
-foreigr markets. ! 
_ Exports.—During the past seven years the following were the 
exports in cwts. and rupee values :—1900-1, 3,575,703. cwt. and Rs. 

_ 10,12,74,007; 1901-2, 5,700,014 ewt. and Rs. 4,42,60,933; 1902-3, 
6,044,806 cwt. and Rs. 14,75,71,981 ; 1903-4, 7, 931,075 ewt. and Rs. 
24,37,61,464 ; 1904-5, 5,657,743 cwt. and Rs. 17,43,46,872; 1905-6, 

7,399,534 ewt. and Rs. 21,34,15,195; and 1906-7, 7,400,839 cwt. and Rs 
21,94,84,609. These figures thus show an average valuation of close on 
fifteen crores of rupees; and if we assume an equal valuation for the 
share of the crop retained (well under the mark), the total value of the 
_ cotton raised in India would not be far short of thirty crores, or say 

_ Low Grade.—Reference has already been made to the degeneration 
that has taken place in the staple grown in India. The cultivators have 
allowed themselves to be driven into the production of an inferior staple 
or they have deliberately selected to grow that class of cotton. \\ If the 
Manufacturer would pay no more for a long than for a short staple, 
the Indian cultivators naturally sought out the plant that could give 
them the highest and most profitable yield. It is not surprising, 

_ therefore, that within the past thirty years or so the fine long-stapled 
‘cottons of India—the cottons that at one time were much admired and 
found a ready sale’ in Europe—have gradually disappeared, and that 
‘inferior but highly productive, early ripening and hardy races have taken 
‘their places (or are rapidly doing so). But the change that has come 

_ over the cotton industry may be spoken of as a consequence of various 

5 

! 

Production. 

acreage was 18,042,781, the outturn 3,168,113 bales; the foreign exports °*- 

Low count 
Yarns, 

influences. The Indian mills having at hand an inferior staple, “con- . 
centrated their attention on low-count yarns and inferior piece goods. 

_ 80 successful were they that in a remarkably short’ time they closed the 
 Tndian doors to imported goods of that class. England, on the other 
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THE COTTON PLANT 

hand, went in for long-staple cottons in order to produce high-grade — 
goods. She found these in the United States, and thus gradually closed — 
her doors against the short-staple cottons of India. But that inferior — 
yarns might come to be refused both in India and China seems never 
to have been contemplated, yet it may now be affirmed that the future 
prosperity of the Indian cotton industry will turn very largely on whether — 
or not the Indian cultivator can produce cotton superior and cleaner 
that presently grown. With better-grade cotton it may in all fairness 
be said that it can be but a question of time when the Indian mills will 
claim a steadily increasing proportion of the supply of higher-count sae 
not only to India but perhaps to the world. 

MANUFACTURES.—Local Trade in Yarn.—The PRODUCTION of yarn 
by the Indian mills (British and Native) has progressed steadily, but not 
phenomenally. The outturn (including Native States) in 1895-6 came 
to 432 million lb.; in 1900-1 it fell to 352 million ; in 1902-3 rose to 575 
million ; in 1904-5 stood at 578 million ; and in 1905-6 at 655 million lb., 
with in addition 25 million lb. produced ‘by the mills located in the Native | 
States. Of the amount for 1904-5, Bombay Presidency claimed as its share 
422 million lb., being followed by Bengal with 38 million, Madras, 30 
million, the United Provinces, 27 million, the Panjab, 11 million, and 
lastly by the Native States with 224 million lb.. Of the total production 
in 1904-5 about 110 million lb. in the British districts and 4 million in 
the Native States were in higher counts, that is to say, qualities above. 
20’s. This was about 10 million Ib. in excess of 1903-4, and 43 million 
in excess of 1900-1. One of the most significant features of the modern — 
traffic in Indian cotton manufactures is this increase of the outturn of 
the higher-count yarn, for which a fair amount of foreign raw cotton is 

being imported, and recently an increasing local production... In 1904-5, 
192,544 cwt. of cotton were obtained from the United Kingdom, Germany, — 
Egypt and the United States, etc., and in 1905-6 this supply stood at 
161,476 cwt. The production of counts in 1904-5 was 51 million lb. in 
excess of that of 1899-1900. Attention has been drawn (in the Review of 
Trade) to the fact that the imports of high-count yarns have been almost in 
the inverse ratio to the expansion of the exports of Indian-produced yarns _ 
of that class (30’s and over). By way of contrast with this prosperous — 
Indian industry, it may be pointed out that the weight of twist and yarn 
imported in 1888-9 was 52} million lb. ; in 1898-9 it stood at 454 million ; 
in 1903-4 at only 28 million; though it rose again in 1905-6 to 453 million lb. — 

Indian Yarn.—With regard to the EXPORTS of Indian twists and yarns, 
in 1876-7 these stood at close on 8 million lb., valued at 363 lakhs of — 
rupees; in 1903-4, at 252} million lb., valued at about 9 crores of - 
rupees (£6,000,000) ; in 1905-6 at 2974 million lb., valued at over 
12 crores (£8,000,000); and in 1906-7 at 2434 million lb., valued at 10 crores 
(£6,931,021). Deducting these, exports from the above-mentioned total 
production of yarn at the Indian mills, in 1903-4 there remained 3033 
million lb. plus the foreign imports of, say, 28 million lb. of yarns, etc., as 
the amount to be worked up by the Indian power and hand looms; and in t 
1905-6 about 3574 million lb. plus the foreign imports, viz. 452 million Ib. ; 

Piece Goods.—The woven goods produced by the Indian mills came — 
to 95 million Ib. in 1899-1900; 117 million Ib. in 1902-3; 131 million Ib. 
in 1903-4; 152 million Ib. in 1904-5; and 156 riillien Ib. in 1905-6, 
with in addition 7 million Ib. turned out by mills in Native States. The 
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manufactures are mainly grey unbleached ; to be more exact, an average of 
about 83 per cent. are of that nature (126 million lb. out of the total 156 
n 1% 5-6). The proportion of higher-class goods varies in the different 
pro ; in 1903-4 Madras showed 64 per cent., the Central Provinces 

28 per cent., and Bombay 17 per cent. of their manufactures as white 
id coloured goods, hosiery, etc. It seems probable that the grey goods 

Tepresent about four yards to the |b. in weight, so that in 1902-3 approxi- 
tely 386 million yards of grey goods were produced by the Indian mills, 
5 million in 1903-4, 524 million in 1904-5, and 540 million yards in 
bE ; while approximately 80 million yards of coloured, ete., were 

roduced in 1902-3, 100 million in 1903-4, 108 million in 1904-5, and 
2 million in 1905-6. The goods turned out at the Indian mills are 
REY—described as chadars, dhutis (or dhotis), drills, jaconets, madapollams, 

mulls, printers, shirtings, sheetings (T-cloths). #rivER Goops—figured, 
coloured or miscellaneous goods and hosiery. Althoughthe home market 

is likely for many years to be of primary importance to the Indian 
ls, the exports of Indian-woven cotton goods cannot be called unim- 
rtant.. In 1903-4 the exports were valued at Rs. 1,63,07,648; in 1905-6 at Rs. 2,03,78,124 (= £1,358,541); and in 1906-7, Rs. 1,77,17,086 

81,139). 
beri ign Trade.—Turning now to the PoRTS from foreign countries 
chiefly Great Britain—a traffic which constitutes nearly two-fifths of 
‘the whole imports taken by India. The trade in yarns, as already in- 
dicated, has declined. The piece goods are referred to the following chief 
‘groups :—Grey or Unbleached; White or Bleached; and Coloured, 
Printed or Dyed. India received in 1903-4, 1,085 million; in 1904-5, 

; (12 0 million; in 1905-6, 1,348 million; and in 1906-7, 1,298 million 
< ards of GREY piece goods. In 1903-4, 466 million ; in 1904-5, 584 million ; 
in 1905-6, 572 million ; and in 1906-7, 494 million yards of WHITE goods. 
In 1903-4, 481 million ; in 1904-5, 493 million; in 1905-6, 541 million ; 
and in 1906-7, 524 million yards of COLOURED and printed cotton goods. 
‘These therefore totalled in 1903-4 to 2,032 million; in 1904-5 to 2,288 
thillion; in 1905-6 to 2,463 million ; and in 1906-7, 2,318 million yards ; 
and the re-exports from these were in 1903-4, 66 million; in 1904-5, 63 
million; in 1905-6; 67 million; and in 1906-7, 61 million yards, thus 

ving in 1903-4, 1,966 million yards available for India ; in 1904-5, 2,225 

million ; in 1905-6, 2,396 million ; and in 1906-7, 2,257 million yards. 
___ Adding together the estimates of grey and coloured goods given above 
as the production of the Indian mills, we obtain the following :—466 mil- 
lions yards in 1902-3; 535 million in 1903-4; 632 million in 1904-5; 

d 648 million in 1905-6. Deducting from these the exports to foreign 

r 

in 1904-5, and 91 million in 1905-6, we arrive at 397, 460, 545 and 547 
million yards respectively available for India; and adding these sums to 

‘the total imports also mentioned above, the grand totals become 2,448, 
; , 2,833, and 3,016 million yards as the net Indian supplies for the years 
‘I question. This, in a population of 300 millions, allows each person to 
get about eight to ten yards per annum. It would thus seem that while 
the Indian mills are spinning very largely for China and other foreign 
markets, the looms are far more concerned with the home than any foreign 
m Hence but for the exports of raw cotton and the existence of 
_ power-loom mills, the Indian area of cotton cultivation would be reduced 
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to about one-quarter its presentextent. That is to say, one-half the t otal 
production is exported raw and one-quarter in the form of yarn, : me 
leaving one-quarter to meet the existing local demands. The great fea 
of the future may be said to be the extent to which Indian manufact 
of piece goods may curtail the imports from foreign countries; just as th 
production of yarn has most certainly curtailed imports of yarn from 
foreign countries into India. _ ty 7162s 

[Cf. Milburn, Or. Comm., 1813, i., 279-82 ; Royle, Cult. and Comm, of, © Cotton 
im India, 1851, 62-81 ; Medlicott, Cotton Handbook for Bengal, 1862 ; 
Indian Cotton. Stat., 1889 ; ; also India’s Trade in Cotton Goods and: Yarns 
Indust. Quart. Rev., 1892 ; Brooks, Cotton, etc., 1898, 240-354 ; Imp. Gaz. iii., 2 : 
281-2; Rept. of the Chamber of Comm. Beng., 1903 ; Austin, Cotton rad > of 
the United States and the Worlds Cotton Supply and Trade, 1900; Wat ns 
The Comm, Cotton Crops, in U.S, Dept. Agri. Stat. Bull. 1904, No. 28; 
No. 34; The Cotton Industry, Tariff Comm. Rept., June 6, 1905.) | 

GRAPHITE; Ball, Man. Econ. Geol. Ind., iii., 50-6 | Holland a 
Mem. Geol. Surv. Ind., 1900, xxviii., 126; 1901, xxx., 174; Ree. Geol. 8 
Ind., 1905, xxxii., pt. 1, 51. Graphite consists almost entirely of pure ce 
with a small proportion ofiron. Itis known also as Blacklead and Plu 
bago from its appearance, though lead does not enter into its comy 

A full account of the various localities where graphite has been’ obi 
India is given in the Dictionary, but though these are fairly numerous and seat 
over a wide area, it is only in the State of Travancore that any progress in gr: 
mining has been made. Prospecting has also been attempted in the God 
district, Madras Presidency, and in the Ruby Mines district of U pper Burma. 
According to Holland, regular returns were not available before 1901, but 
the period 1901-3 the following records of production in Travancore are avai 
able :—1901, 2,490 tons; 1902, 4,575 tons ; 1903, 3,394 tons. het 

Graphite is used chiefly in the manufacture of pencils, crucibles, Tig 
iron-work polish, as a lubricator for machinery, in electrotyping, in t 
of moulds, ete., ete. In India the native mineral appears to be but occasion 
utilised, and. then only for polishing pottery. | OM ORT re 
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GREWIA, Linn. ; Fl. Br. Ind., i., 383-93 ; Gamble, ‘Mons In 
Timbs., 1902, 108-12; Duthie, Fl, Upper Gang. Plain, 1903, 109-17; Pre 
Beng. Pl., i., 281-4 ; Truacez. A genus of plants which contains. abou 
60 species, 12 only being trees, the rest shrubs or climbers. Of these 31 
are natives of India. tf q 

The species of Grewia are of little economic importance apart from the . 
that the inner bark of most species yields a Frprz, used in the manufacture of 
and sometimes of paper. Some have a tough and close-grained wood, recomm ‘thee 
for purposes where elasticity and strength are required. Accordingly the 
articles manufactured of these woods are banghy-poles, bows, axe and s 
handles and the like. Dr. Bidie, in an article in The Fishing Gazette, 1897 (quc 
in Ind. For., 1897, xxili,, 148), remarks that the wood of three species, G. op, 
fotia, G. tiliwfolia and @. vestita, should | make excellent material for fishi 
rods. The fruits of many of the species are edible. The most important are 
G. asiatica, Linn., the phalsa, shukri, dahmni; wild in Central a So 
India, cultivated elsewhere. G. elastica, Royle, the dhaman;. i 
planted from Hazara and the Panjab, Salt Range to Sikkim at 3 8,000 
6,000 feet. . oppositifolia, Roxd.; the bil, pastuwanne, ete. ; Nor 
Himalaya, from the Indias to Nepal, ascending to 6,000 feet. @. eee 
the pharsa, khesla, etc,.; Sub-Himalayan tract from the Jumna to Ne 
ascending to 4,000 feet. ; ‘Central and South India; Upper Burma ; low coun 
of Ceylon. G. vestita, Wall, the dhamin, sealposra, ete. Indigeno 
the Sub-Himalayan tract from Dehra Dun to Assam; according to Gam 
common in sél and similar forests. [Of. Pharmacog. Ind., 1890, i., 2838; D 
Useful Fibre Pl. of the World, 1897, 187; Woodrow, Gard. in ‘Indl, 1899, 1 im 
Agri. Ledg., 1901, No. 9, 212; Firminger, Man. Gard. Ind., 1904, 286.) Vi oga 
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GUTTA-PERCHA 
NIGER SEED AND OIL 

_ GUIZOTIA ABYSSINICA, Cass.; Fl. Br. Ind., iii, 308; DEP, 
‘ , Gard. in Ind., 1899, 365 ; Mollison, Handbook Ind. Agri., 1901, iv., 186-8. 

101-2; Rec. Bot. Surv. Ind., 1902, ii., 91; iii, 229; Prain, Beng, Niger Seed. 
, 1903, i., 614; Cooke, Fl. Pres. Bomb., 1904, ii., 66; Composrrz. 
Seed and Oil. The hdlé-til, surgija, rdmtil, kernani, khurdsni, ulisi, 

valesuli, huchchellu, gurellu, etc. A native of tropical Africa, but cul- 
tivated as an oil-seed here and there in most of the provinces of India. 
Sse t is a kharif crop, sown from June to August and ested in November Cultiva- 

December. Rough and rocky laterite or light sandy soil is generally tion. 
hosen, and the preparation of the land is very simple. Two ploughings before 

sowing ‘are sufficient, and manure is not necessary. The seed is drilled in rows 
_ 11 to 13 inches apart, and 4 to 6 lb. per acre is held to be a sufficient seed rate, 

is. commonly grown alone, but is sometimes accompanied by a pulse- 
« P. e} 

uur 
crop. a considerable portion of land is under this crop, especially in 
% Sh iota N ivision, but unfortunately the N iver seed is Sitieiled: in the 4 7 
tural Statistics under the general heading of “ Other Oil Seeds,” of which there 
are usually 500,000 acres, with 150,000 of these in Chota Nagpur. The “ Others ” 
are over and above linseed, rape, til, so that a fair proportion must be nige.. 

as linseed and til (Sesamum) are separately returned, but a much larger 
both these put together is usually devoted to “‘ Other Oil Seeds.” In 

-5 the “Others” came to 1,018,483 acres, of which 286,509 are in 
jouth Arcot; 111,594 in Anantapur; 92,461 in Cuddapah; 84,810 in Bellary; 

Sl in Karnul; 56,730 in Trichinopoly; 51,909 in Tanjore; and 47,215 in 
No Arcot, with lesser areas in the other districts. It is impossible to discover 
the exact proportions of these areas devoted to niger, but they must be consider- 

é . In the United Provinces the acreage of “‘ Other Oil Seeds ’ was in 1904—5, 
731, and in the Central Provinces the corresponding figure was 314,716, 

of both of which a certain proportion would have been niger seed. Bombay is 
the only province that appears to give separate returns for the acreage of this 

oil seed. In 1905-6 (according to the Season and Crop Report) the total land 
used for it was 169,863 acres, of which Nasik had 68,940; Poona 22,843; Ahmed- 
tee Satara, 16,026; Bijapur 7,960; and Ratnagiri 7,147 acres, ete. 
Rice (Mysore Gaz., 1897, i., 123) gives an account of the niger seed in the various 

districts of Mysore, which the reader should consult. ; 
__ When the crop is ripe it is cut near the root and stacked for eight days. It Harvest. 
_is then exposed for two or three days in the sun, then the seed beaten out with a 

tick and separated from fragments of the plant by a fan, The greater part is 
sold to the oil-makers for expression of the oil, the yield of which is about 35 per 

vent. of the weight of the seed. But the seed dries quickly and in England 
yields only about 16 gallons of oil per quarter of seed, while rape seed yields Yield of Oil. 

gallons. The oil is pale yellow or orange in colour with little odour and sweet 
taste, more limpid than rape oil, with a specific gravity of 0-924 to 0°928. In 

_ its drying properties it ranks between cotton and linseed oil. For making paints, 
lubricating and lighting, this oil is useful, and in many parts of India is employed 

cookery and for anointing the body : it is also frequently used as an adulterant Uses, 
for more valuable oils. It is said to be useful in cases of fracture and dislocation 
of bones among cattle, The oil-cake is highly appreciated in some parts of Oil-cake. 
the country as a cattle food. In the English market the value of the oil is about 
378. per quarter. The production of this oil crop has suffered in recent years, 

like that of most other oils, through the remarkable expansion of the traffic in 
sene and other mineral oils and the by-products of these illuminants and 

lubricants. [C/. Basu, Agri. Lohardaga, 1890, pt. i., 70; Pha . Ind., 1891, 
ii., 269-71 ; Agri. Ledg., 1895, No. 24, 502; Hurst, Lubricat. Oils, Fats, etc., 1896, 
199; Agri. Ledg., 1896, No. 28, 280; 1899, No. 12, 121, 144; 1901, 364; Set#l. 

pt. Betul Dist. Cent. Prov., 1901, 31; Wright and Mitchell, Oils, Fats, etc., 
3, 497 ; Imp. Inst. Tech. Repts., 1903, 128; Agri. Ledg., 1903, No. 7, 171; 

Micro. Tech. Prod (Winton and Barber, transl.), 375.] 

=) 

‘ao tee 

bse GUTTA-PERCHA.—Since Gutta-percha can hardly be character- D.E.P., 
ised as an Indian product, it will be dealt with here very briefly. It is iii. 104-8. 

the commercial name for the inspissated milky sap of several plants of Gutta- 
neler ; is percha. 
which nearly all (or at least all the important ones) belong to the natural 
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GUTTA-PERCHA 
Trade 
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Qualities. 

Appearance in 
Europe. 

Oxidises. 

Imports into 
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_ but which are adulterants rather than grades of guttah. The present 

DISCOVERY AND UTILISATION 

order SapoTacem®. The word “gutta-percha” is of Malayan origin : > it 
signifies the gum or gutta or getah of the tree known as percha: acco 
to some writers percha is also the ancient name of Sumatra, so that g 
percha would denote the gutta of Sumatra. And the true gum is ody 4 
almost exclusively a Malayan product. As it reaches the market gutta- 4 
percha is, however, largely adulterated. There are high- and low-priced 
qualities as well as substances that more or less resemble gutta-percha, 

Aa) é article deals with both the pure gutta-percha and its substitutes. 
Gutta-percha first definitely appeared in Europe in 1845, and the 

discovery soon thereafter of its varied utilisations caused an immense de- 
mand. Dr. W. Montgomerie read a paper on it before the Society of Arts, 
London, from which date it became a regular article of trade. It is ex- 
tensively employed in coating telegraphic cables, owing to its being a perfect 
insulator, while it is able to withstand in a remarkable degree exposure to — 
varying atmospheric conditions. It keeps good for ten years, if exposed — 
to the open air : 20 years, if protected in tubes ; but 20 years, when sub- 
merged, have no appreciable effect upon it. Under the action of light, 
heat and air it slowly oxidises, becomes converted into a brittle resin — 

soluble in hot alcohol. Chemically gutta-percha is almost identical with 
india-rubber (which see, pp. 647-60). It differs physically, being tough } 
and inelastic. Since the date gutta-percha was made known to Europe _ 
perhaps no substance has developed more rapidly, and with india-rubber 
its uses may be said to be so many and so important as to make these two 
substances perfectly indispensable to commerce. 

Trade.—The immense demand has caused an extended inquiry all over 
the globe with the view of expanding the area of supply or of disco 
useful substitutes. During the past seven years the imports of the United 
Kingdom alone have been :—1900, 126,059 cwt., £1,685,568 ; 1901, 4 
88,438 ewt., £1,382,646 ; 1902, 83,889 ewt., £1,150, 902 ; 1903, 46, 411 cwt., i 
£587,712; 1904, 27,288 ewt., £288,535 ; 1905, 45 434 ewt., £361 475 5 
1906, 53, 271 cwt., £489, 280. Of these quantities the Straits Settlements Sal 
supplied from one-half to three-fourths of the total, but it would seem as 
if the supply from the Straits was decreasing while that from Venezuela, E, 
from British Guiana and from the Netherlands was expanding. It must \: 
not, however, be forgotten that a fairly large proportion of these imports 
are in gutta-percha substitutes, chiefly 8a/ata. Burn-Murdoch (Ind. — 
For., 1905, xxxi., 309-20) has contributed useful particulars regarding | 
the extraction, purification, properties, prices and traffic in gutta-percha, 
also a statement of the exports from Singapore from 1886 to 1903. 

[Cf. Solly, Observ. on the Prep. Caoutchouc, in Journ. Roy. As. Soc., 1840, 
art. 2, 9-13; James Collins, Journ. Soc. Arts, 1885, xxxiii., 784; Burck, 
Bot. de la Gutta-percha, Ann, Jard. Bot. Buitz., 1885, 1-80; Ferguson, 10h 
rubber and Gutta-percha, 1887; Planchon, Produits des Sapotées, 1888 ; Jackson, 
Comm. Bot. 19th Cent., 1890, 27; Kew Bull., 1891, 231-9; Chapel, "Le Caout- 
chouc et la Gutta- Percha, 1892 ; Houzé, Tes. Pl. Indust., 1895, iv., 285-7; Ind. 
For., 1894, xx., 225-6; 1898, xxiv., 384-5; Oback, Gutta Percha, Cantor Lect. 
(delivered ‘before Soc. Arts), 1897 ; ‘Collett, ’ Btudes 8 sur la Gutta~-Percha Commer- 
ciale, 1902; Jumelle, Les Pl. a Caoutchoue et a Gutta, 1898; 1903, 445-523; 
Lecomte, Les Arbres a Gutta-Percha, 1899; Sadebeck, Die Kulturgew. der 
Kolon., 1899, 281, ete., ete; Grélot, Orig. Bot. des Caoutchouce et Gutta-Percha, 
1899; Ridley, Gutta Percha, Ann. Bot. Gdns. Singapore, 1899; Semler, 
Trop. Agrik., 1900, ii., 724-6 ; Hill, Rept. For. Admin. Fed. Malay States, — 
1900; Cat. des Pl. Econ. pour les Colon., L’ Hort. Colon., 1900, 28-30 ; Manson, 
Burmese Rubber-yielding Pi., in Ind. For. ., 1901, xxvii., 75-96 ; Warburg, Les 
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PLANTS YIELDING ~ Supply 

Pl. d Caoutchouc et leur Culture, 1902; Btudes Coloniales, June 1902; Rept. 
Bot. Gdns. Penang, 1902; Imp. Inst. Bull., 1908, No. 1; Romburgh, 

. Caoutchoue et Gutta-percha, 1903 ; Bull. Straits and Fed. Malay States, 1903, ii., 
; $12, 367; Gamble, Gutta Percha Trees of the Malay Peninsula, Kew Bull., 

109-21; Tschirch, Die Harze und die Harzbehiilter, 1906, ii, 893-988; 
Kew Mus. Guide, 1907, 138-9.) 

_ A-feature of the gutta-percha trade in which India is much interested 
* the possibility of some method being discovered by which the milky 
Juices of certain abundant plants might be transformed into useful 

titutes.. The following may be given as the gutta-percha-yielding 
, as also those that it would seem desirable should in future be 

905-6, a aT the latex to contain 45:1 insol., 418 resin and 13-1 ash. [C/. 
mson, l.c. 82. 

_ Bassia Mottleyana, De Vriese; Saroracea, A tree of Malacca and Borneo 
known as the kotian. The milk of this tree is regarded as an inferior quality 

_ of gutta-percha. Hooper (l.c., 1905-6, 27) says three samples of the milk of 
_ B, latifolia from Hoshangabad showed on the average 48-9 gutta, 38°8 resin and 

3 per cent. ash. It was light grey, plastic, but the yield per tree small. A 
sample from Tinnevelly of B. longifolia afforded 22°6 gutta, 62°7 resin and 14°7 
per cent. ash (see pp. 116-20). 

_ Calotropis gigantea and C. procera, f. &r. (see pp. 205-6); AScCLEPIADE®. 
: The madar or akanda, abundant bushes all over India, have often been suggested 
as ca of affording a limitless quantity of milky sap. Whether that could 

e utilised profitably has not been definitely ascertained. Over the greater part 
of the Upper, Western and Central Provinces of India they cover many thousand 

bo 4 square iles of waste land, and tho utilisation of that herbage would be of infinite 
_ value to the people. [C/. Manson, /.c. 87.] 
___ Euphorbia neriifolia, Linn. ; Evpuorpiace (see p. 530). 
___E. Royleana, oiss. (see p. 531). 
_ E, Tirucalli 

trigona, Haworth—the katti-mandu. This shrub yields the cement 
ndu, often spoken of in connection with South India and the Deccan. 

was specially recommended by Sir Walter Elliot in 1851. 
__ Mimusops Kauki, Linn.; Fl. Br. Ind., iii, 549; Saroracem. Is closely ppp 
allied to if distinct from ™. Batata, Gaertn, f—a tree native in Guiana, >" 959-3 
Honduras and Brazil which affords a gum that is one of the best substitutes for ~” . 
gutta-percha (Jumelle, l.c., 1903, 493-517). No effort appears to have been 
made to discover whether any of the Indian species might similarly be of value. 

Other species are ™. Blengi, Linn.—the Deccan to Malay Peninsula; ™. Row- 
burghiana, Wight—South India; and ™. hexandra, Roxb,—Deccan and Ceylon. 
But Gamble (l.c. 117) says that neither ™. Elengi nor ™%. Kauki are in India 
known to yield gutta-percha. [C/. Manson, l.c. 78.] 

__ Palaquium ellipticum, £ng/., Pflanzenr., iv., i., 1385; Bassia elliptica, Dalz.; D.E.P., 
Mi is elliptica, Benth.; Fl. Br. Ind., iii., 542; Palaquium, Brandis, Ind. iii., 102-8. 

“ yh Manson, lc. 77; Jumelle, ala 1903 457-85 i aaah 
4 This is’ the pauchoti, pauchonta, kat illwpei, illupei, ete. ge tree 0 
/ the Western Ghats from. N. Kanara southwards. It affords an inferior grade of 

gutta-percha, which is collected by tapping the living trees. Gamble adds, * but 
t this substance can be utilised for waterproofing and cement it is not a 

— com substitute for the proper article.” 
PB. Gutta, aurch, in Ann. Jard: Buitz., 1885, v., 40; Dichopsis Gutta, Benth. D.E.P., 

Hook., }., in Gen. Pl., ii., 658; Gamble, lc. 113-21. A tree of the Straits iii, 103-4. 
Settlements and Malay Archipelago, where it is known as taban merah (in Perak), 

! niato balam tembaga (or abang) in Sumatra, and is the source of the finer grades of 
_ the gutta-percha of commerce. But there would appear to be many qualities of 

the gutta obtained from this plant, some of which are apparently the produce 
of distinct varieties, others the results of different me of preparation, and 
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still others indicate varying degrees of adulteration. For example the taban 
merah (according to Burn-Murdoch—the most recent writer) is P. oblongifolium; 
taban chaier is Palaquium sp.; taban puich is P. pustulatum and taban baik is 
P. sp. The taban puteh is much inferior to the others. On the other hand, while 
BP. oblongifolium, Burck, is but a variety of P. Gutta, still by certain writers it — 
is held to be a distinct species and to yield the taban sutra of Perak, foe 

Gamble (Man. Ind. Timbs., 445) says, ‘““ The method of collection, usually  _ 
employed by the Natives of the Malay Peninsula, is very simple but very wasteful. 
The tree is felled, and either the bark is stripped off altogether or rings are cut — 
at intervals of about a foot. The sap that oozes out is then collected, put in a 
pot and boiled with a little water, which prevents its hardening afterwards when — 
exposed to the air. It is then run into moulds. The trees usually chosen are 
those of about thirty to thirty-five years old, and each tree gives 2 to 3 lb. 
gutta. Such a system is naturally a wasteful one, and if regularly continue 
without any arrangements for reproduction would probably lead to the exhausti 
of the supply, so that it is satisfactory that French experts are said to have dis 
covered that the gutta-percha can be obtained from the leaves without fellia 
the tree. _ However this may be, there is little doubt of the value of the product 
and that if it is to be regularly produced the tree must be grown in plantation 
and systematically worked.” ’ Se 

P. polyanthum, fng/., Pflanzenr., iv., i, 135; Isonandra polyantha, Kur: ; 
Dischopsis polyantha, Benth. & Hook., Gen. Pl., ii., 658. A  moderate- zed 
tree of Cachar, Chittagong, Arakan and Pegu. This is the tali, sill-kurta, 
thainban, etc. Kurz says it yields a good quality of gutta-percha and in larg 
quantity. [Cf P. obovatum, King and Gamble, in Hooper, Rept. Labor. Ind. 
Mus., 1905-6, 27.] > 

13. Payena lucida, 4. 0c. ; Isonandra polyandra, Wight, Ic., t., 1589; Fl. Br. 
Ind., iii., 547; Gamble, Man. Ind. Timbs., 449; Saporacea. The dolu-kurta — 
of Cachar is an evergreen tree of Assam, Tenasserim and the Straits pate 
P, Maingayi, Clarke, a tree of Penang and Malacca. | Both these trees afford gutta-_ 
percha ; the last mentioned, according to Maingay, abounds in that substance. © 

P. Leerii, Burch, Rapport Gutta, 1884; also Orig. Bot. de la Gutta-percha, 
Ann, Jard. Bot. Buitz., 1885, v., 56, pl. viii. ; P. Leerii, Engler, Pflanzenr., 18: , 
iv., pt. i., 133, with plate. Kurz rightly transferred Kertophorus Leerii, Hassk.. 
to Payena (Journ. As. Soc. Beng., 1871, xl., 69), but his Burmese plant is a 
ently a different species from that of Malacca, Sumatra, Borneo, Banka and 
Amboina, to which the name P. Leerii strictly speaking belongs. Kurz accord- 
ingly would seem to have desired to correct his mistake when (in Journ. As. ‘Soc. 
Beng., xivi., 230) he subsequently gave the Mergui plant the name P. paral- 
leloneura, Kurz. Hooper found that the Burmese plant contains 59°9 per cent. — 
gutta and 39°6 per cent. resin. ». Leerii proper yields the sundek of Perak and 
the niato balam baringin (or soendi) of Sumatra—a trade quality of gutta-percha. 
[Cf. Jumelle, 7.c., 1903, 486-92 ; Hooper, Rept. Labor. Ind. Mus., 1905-6, 27-8 5 
Mason, J.c. 78.] © » wah 

tie 

: H | J 

HEMIDESMUS INDICUS, Br. ; Fl. Br. Ind. iv., 5; Prain, — 
Beng. Plants, 1903, 1i., 686 ; Cooke, Fl. Pres. Bomb., 1904, ii., 146; As- — 
CLEPIADEZ. Indian (or country) Sarsaparilla; anantamil (anantvel), — 
magrabu, sugandt palé, nannari, uparsdra ; sérivé (Sanskr.). A climbing — 
plant of North India, from Banda to Oudh and Sikkim, and southward 
to Travancore and Ceylon. (oti 

The root has long been employed in Native medicine. Garcia de Orta (1563, 
Coll., xlii.; also in Ball, Proc. Roy. Ir. Acad., 1890, 3rd. ser., i:, 656) speaks of a 
thorny climber which resembles the pomegranate, from the wood, bark and root 
of which a drug is obtained. Ball regards that passage as ren Mice 
Hemidesmus, but is it not rather Smilax? The root is supposed to possess — 
properties allied to those of sarsaparilla, and from 1864 has been officinal in 
the British Pharmacopeia. It is prescribed usually in the form of syrup and 
is demulcent, alterative and diuretic. Sometimes the whole plant is pounded 
and a congee made with rice, or an infusion prepared of the dried leaves. In _ 
Indian commerce anantamil is found in the form of little bundles, which consist 
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HIBISCUS 
MUSK MALLOW AND ROZELLE TILIACEUS 

of the entire roots of one or more pee tied up with a portion of the stem. 
nantamil costs 6 to 8 annas per lb., and in Euro i rly ery le, 6d, to 
per lb. (Of. Pharmacog. Ind., 1891, ii., 446-9; De Silva, Indig. Food Prod., Trop., 

, 1891-2, xi, 520-1; Waring, Baz..Med., 1897, 72-3; Dutt, Mat, Med. 
, 1900, 195-6; Rept. Cent. Indig. Drugs Comm., 1901, i., 124, 153; Rec. 

Bot. Surv Ind. (many passages) ; White and Humphrey, Pharmacop., 1901, 224.] 

ae. BISCUS, Medik.; Fl. Br. Ind., i., 334-44; Cooke, Fl. Pres. D.E.P., 
Bomb., 1901, ii., 104-14; Duthie, Fl. Upper Gang. Plain, 1903, 87-93; iv+ 

Prain, Beng. Plants, i., 262-9 ; Wiesner, Die Rohst.des Pflanzenr., 1903, ii., 
221-2; Matvacex. A genus of herbs, shrubs or trees, which embraces 

yat 150 species. Some 33 are indigenous to India and several others have 
introduced, and are now cultivated widely. Many are of consider- 
economic value, one an important vegetable, and another produces 

e that is extensively used as a substitute both for hemp and jute. 
Abelmoschus, Linn.; Rec. Bot. Surv. Ind., iii, 178. The Musk Mallow, Musk 

mushk-dand, kalkastari, kasturi-bhendi, lata kasturikd, etc. A herbaceous bush, Mallow. 
10n throughout the hotter parts of India. It yields a fibre which occupies 
1 place among those of the jute type. The seeds afford an odorous principle 
joyed in perfumery as a substitute for musk, In European trade they Perfumery. 
nown as Graivs pAmarette. By the Natives of Northern India they are 

ployed medicinally. Their value varies from about 4d. to ls. per lb. [Cf. Price. 
ito" Ind,, 1890, i., 209-10; Agri. Ledg., 1896, No. 6, 29-31; 1898, No. 15, 

; Mukerji, Handbook Ind. Agri., 190), 329-30; Schimmel & Co., Semi.- 
nn. Rept., Oct. 1902, 9.] 

- Hy, ficulneus, Linn. ; Rec. Bot. Surv. Ind., iii., 28, 178. The ban dhenras, jangli 
_ bhindi, kapasiya, dula, etc. A prickly herbaceous annual, indigenous in the 
4 parts of India, from the Panjab and Bengal to South India and Ceylon. 

he stem yields a long, glossy, white and strong fibre, useful for twine and light Fibre. 

H. Bel rosa-sinensis, Linn.; Woodrow, Man. of Gard., 1899, 179; r, 
Man. Gard. Ind. (ed. Cameron), 651; Rec. Bot. Surv. Ind., ii., 40, 84; iii., 179. Flower. 
The Shoe Flower, jdsiit, juwa, joba, jdsavanda, etc. An ornamental shrub, 
native of China, but found in most gardens in the plains of India, The bark 

ds a fibre. The flowers are said to produce a purple dye, and are also used Fibre. 
Native medicine. The roots are employed in Mysore in certain cattle diseases Dye. 

(Journ. Bomb. Nat. Hist. Soc., 1892-3, vii., 512-5). 
___H. Sabdariffa, Linn.; Woodrow, l.c. 183; Rec. Bot. Surv, Ind., ii., 40, 84; Rozelle. 
iii., 28, 179 ; Firminger, /.c. 288. The Rozelle or Red Sorrel of the West Indies, 
mesta, patwa, lal ambdri, kempu, etc. A small elegant shrub, widely cultivated 
throughout the hotter parts of India and Ceylon. The seeds are sown about the 

end of May, and the plants put out in the ground at a distance of 4 feet 
from each other. The gathering may be made in November or December in Seasons, 
Hengal, but rather earlier in the upper provinces, It seems to thrive best in 
the damp climate of Lower India and cannot be cultivated on the hills, 
The stems yield a strong, silky fibre, the Rozelle Hemp of commerce, obtained Fibre. 
by retting the twigs when in flower. The seeds are used in medicine, and have Medicine. 
demulcent, diuretic and tonic properties. The fruit, or rather fleshy calyx, is a 
valuable antiscorbutic, largely eaten in the form of jellies, chutnies and other ‘°!Y- 

es. The leaves are eaten as salad and in Native curries. [C/. Pharmacog. 
+, i., 212; Dodge, Useful Fibre Plants of the World, 1897, 196; Imp. Inst. Tech. 

Repts., 1903, 96.] 
_ H. tiliaceus, Linn.; Gamble, Man. Ind. Timbs., 1902, 87; Rec. Bot. Surv. 
Ind., ii., 177,245, 247, ete. ; iii., 179, The bola, banid, belli-pata, chelwa, thinban, 
etc. A tree or bush of the sea-coast forests and long tidal rivers all round 
India, Burma and Ceylon. It yields a fibre of fair quality, which can be readily Fibre. 
separated and does not easily rot under water. in Bega it is used for making 
rough ropes, in the Sundribans for cordage, and.in Ceylom for mats. Gamble 
ged that it ought to be useful for paper. Manson (Jnd. For., 1905, xxxi., Paper. 

~50) gives an account of experiments which have recently been made in 
Burma with this fibre as a jute substitute. He considers it would probably Jute a 
fetch about £12 per ton, if sent to market in the condition that jute usually ane 

if 629 



HIBISCUS 
CANNABINUS AMBARI OR DECCAN HEMP 
Deccan Hemp 

Timber, 

Deccan 
Hemp. 

Cultivation. 

Distribution. 

Season. 

Fibre. 

Retting. 

Properties, 

Ropes and 
Cordage. 

Canvas. 

Bimlipatam 
Jute. 

- the bark and fibre readily peal off in strips from the root upwards. The — 

appears, though fibre collected in the Toungoo district of Burma and prepared 
by Mr. Le Fevre is said to have realised as much as £35 per ton in England. 
The wood is used only for fuel, and occasionally for hut-building (see Mats and 
Matting, p. 776). [C/. Yates, Text. Antig., 1848, 304-6 ; Text. Journ., Oct. 1890; 
Dodge, J.c. 197.] eS 

H. eannabinus, Linn. ; Roxburgh, Trans. Soc. Arts., 1804, 382; — 
1806, 152; also Coromandel Pl., ii., 190; Rec. Bot. Surv. Ind., i., 90, 1945; — 
ii., 40, 84; iii, 179; Sprague, in Kew Bull., 1908. Deccan Hemp, 
kanoff, ambari hemp, ambdari, ambadi, pulu, mesta pat, dare kudrum, pdtsan, % 
sheria, pundi, gogu, sujjddo, etc. A small herbaceous shrub, indigenous in 
Africa and introduced into India, now cultivated extensively for its fibre. — 

The cultivation, both as a crop and as a hedge plant, is largely carried z 
on in Bombay (especially the Deccan and Karnétak), the Central Pro- 4 
vinces and Madras. Elsewhere to a much smaller extent—Bengal, chiefly 
Chota Nagpur; also here and there in the United Provinces and the Pan- — 
jab. The Bombay statistical returns for 1905-6 show an area of 83,109 
acres, with 16 acres in Sind, and an average of about 90,000 acres 
annually. Rocky and laterite soils which are not suitable for jute are — 
well adapted for the cultivation of ambart. It grows best on the alluvial — 
soils of North Gujarat, but does also very well in medium black soils. It — 
is usually grown as a mere sprinkling among other crops, and the tillage — 
is the same as that of the crop with which it is associated, cecal . | 
bajra and juar. In October-November the plants should be uprooted. — 
Full-grown plants which have ripened their seed furnish stronger fibre than 
if cut while in flower. The small bundles of stalks, when dry, are - 3 
into large bundles and steeped in water for some ten days. If the fibre is — 
separated in the cold weather, longer steeping is required. When removed ¥ 

strips are then beaten with a stick and threshed in water till the clean fibre 
is separated. Itis bright and glossy, but coarse and harsh. The length — 
is 5 to 10 feet, and the breaking strain has been variously stated ab 
115 to 190 Ib. Hanausek (Micro. Tech. Prod. (Winton and Barber, — 
transl.), 1907, 83) gives interesting particulars of the microscopic structure 
of this fibre. ee 

The Deccan hemp is spoken of as similar to jute, but very much — 
superior. In India a coarse sackcloth is made from it, though its chief t 
utilisation is for ropes and cordage. Coarse canvas is also manufactured 
from it, and in Bengal it is employed for all purposes for which jute is — 
in demand, but being more durable it is used for fishing-nets and paper — 
manufacture. Ambari hemp is stated to be worth about 8 lb. per rupee, — 
but no statistics regarding the extent of the trade are available. = 

A few years ago a fibre appeared on the London market under the 
name of Bimlipatam jute, which there seems little doubt was Deccan hemp. 
Still more recently a new fibre from Rio de Janeiro has been much ad- 
vertised under the name of Canhamo, and this has been shown by Sprague — 
to be obtained from an allied species, H. radiatus, Cav. (Fl. Br. Ind. 
i., 335). Thus for commercial purposes both the Bimlipatam jute and 
the Canhamo hemp may be accepted as possessing the same properties as — 
the fibre of H. cannabinus. ‘See 

The demand for Bimlipatam jute is stated to be yearly increasing, and 
in 1903-4 the exports to London amounted in value to two lakhs of rupees. — 
On the London market it is worth from £11 to £12 12s. 6d. per ton. 
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__—s—« Hesculentus, Linn. ; Rec. Bot. Surv. Ind., ii., 84; iii. 28, 178. ‘The 

Dunstan’s chemical investigations into the properties of this fibre, pub- 
lished in the Imperial Institute Technical Bonovte, as also the further 
particulars afforded in The Agricultural Ledger, will be found useful and 
3 teresting. Apparently the samples of Bimlipatam jute were found of 

ywer value than the best Bengal jute. In the subsequent investigations 
into this fibre it was found to be prepared on an extensive scale in a ry 
at Chittavalsa in Vizagapatam, as also exported from Bengal to some 

under the name of mesta pdt. Comparing a sample of true jute 
i} an authenticated sample of Deccan hemp and a good average speci- 

‘men of Bimlipatam jute, it was found that the percentage of cellulose was 
“nearly the same in all three. The last two were superior to ordinary jute 
‘in the smaller loss in mercerising and the larger increase in weight on 
_initr fion.. The. reports therefore conclude. that..Bimlipatam jute («e. 
al 

|e The seeds yield a clear and limpid oil, and have been sent to England 

be a 
‘are eaten as a VEGETABLE. 

d (Cf. Jacob. Bontius, in Piso, Ind, Utri. re Nat. et Med., 1658, 113 ; Milburn, 
Or. Comm., 1813, ii., 210; Wissett, Treatise on Hemp, 23; Pharmacog. 

' -5; Basu, Agri Lohardaga, 1870, 73; Kew Bull., 1891, 204; 1898 (add. ser., 
‘ii.), 9, 11; Text. Journ., Oct. 1893, 12-3; Rept. Ind. Hemp Drugs Comm., 1894, 

; lii., 107; Agri. Ledg., 1896, No. 11, 84-5; No. 37, 393; 1903, No. 11, 

Jecean hemp) is deserving of attention. 

. M OIL-SEED. ‘They are used in Poona as a cattle food, and the leaves 

Wy i, 

 dhenras (or dheras), rdmturdi, bendekai, vendaik-kay, youn-padi-si, tindisa, 
ete. A tall herb, cultivated throughout India and naturalised in all 
_ tropical countries. De Candolle regards it as of African origin. . 
It is largely cultivated by the Natives of India as a garden. crop for 
the sake of its rrutr. It should be sown from April to June in nurseries, 
and transplanted when about 3 inches high. Weeding should be done 
regularly all through the period of growth to keep the soil loose and open. 
As a field crop successful cultivation largely depends on rich manuring 

of the soil. Two varieties, an early and a late, are grown in Bombay, 
_ both being sown in June. The acre rate of seed varies from 5 to 10 Ib. 
and the seed is sown at intervals of about a foot, on ridges three feet apart. 

The early variety bears fruits from about August to September, while 
the late does so from )the end of September to November... 
In Madras, the early crop is sown in the first. week of March and 
gathered in the first week of July; the late crop is sown in the latter part 
of July and gathered in towards the end of December. The yield of 
fruit per acre varies from 5,000 to 6,000 lb. The cost of cultivation. is 
said to average about Rs. 5 per acre, and the profit about Rs. 9. The 

_ bast yields a white rere which is long, silky, strong and pliant, and 
composed of fine individual threads. The breaking strain is 79 pounds 
dry, and 95 wet. In colour and texture it resembles hemp, and is. well 

imi t be utilised for paper-making, There are no statistics of trade in 
_ ochro fibre: it is apparently sold only as an adulterant of jute or of 
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H. cannabinus. Messrs. Ide & Christie, however, have valued samples 
obtained from Cuba at about £18 to £20 per ton, and state that it might — 
even fetch more with better methods of preparation. La 

The mucilage from the rruiTs and sEEDs is used in medicine’as a 
demulcent. The unripe fruit is a favourite vegetable, and the more 
mature fruit is sliced, then fried and eaten in curry. In European 
cookery its mucilaginous property is taken advantage of in the thickening 
of soups, etc. ae 

(Cf. Pharmacog. Ind., i., 210-2; Duncan, Dyes and Dyeing in Assam, 1896, 
27; Agri. Ledg., 1896, No. 28, 276 ; 1898, No. 8, 287; Dodge, l.c. 194 ; Imp. i 
Journ., March 1898, 77; Kew Bull., 1898 (add. ser., ii.), 6; Blackman, Fibres 
the Hawaiian Islands, 1903, 51.] tay 

HIDES, SKINS, LEATHER and the Manufactures 
therefrom.—The term “Hides” denotes commercially the raw, 
dressed or tanned skins of full-grown cows, bullocks, buffaloes and 
horses, etc., while “‘ Skins” is applied to those of calves, sheep, goats, 
deer and other wild animals. The term “ Fur” is used for ornamen al . 
skins, with the hair or wool attached. ae 

It may, perhaps, be as well to dispose at once of the least important group, — 
namely, the “ Furs.’ In addition to the skins of Deer and Antelopes, there 
are returned under “‘ Furs” (D.H#.P., iii., 458) some 70 different fancy or orna- 
mental skins that are occasionally met with in trade. . The following are some 
of the more important (mentioned in alphabetical sequence) :—Cynelhuus 
jubatus, the Hunting Leopard ; Felis pardus, the Leopard or Panther; # 
tigris, the Tiger; F. uneia, the Snow Leopard; Mustela, two species, the 
Martens; Putorius erminea, the Ermine or Stoat; Seiwrus, the Squirrels ; 
Vulpes, the Foxes; and Ursus, the Bears; etc. It would seem that in India — 
some of the smaller skins, such as dog-skins, snake and. lizard skins, mole-skins, _ 
frog-skins and the like are utterly neglected, a consequence very possibly of | 
the climate and the defective methods of curing presently practised. >. iT 

RAW HIDES AND SKINS.—Supply.—Under Live Stock (pp. 732-52) 
will be found mention of the chief wild and domestic species and races 
of animals, the skins of which appear under Hides and Skins, It is © 
not necessary to enumerate these again, but it may be useful to state 
once more that the live stock of India cannot be far short of a grand 
total of 220 millions, of which perhaps 40 per cent. die or are slaughtered 
annually. The annual average exports to foreign countries at all events 
were, for the five years ending 1903-4, Hides (raw and tanned) 123 millions ; 
Skins (raw and tanned) 37 millions, or 23 per cent. of the estimated — 
total stock. But these returns take no cognisance of the hides and skins — 
used up in India nor of the animals that die or are killed, but of which — 
the hides and skins are not preserved. p. Yh T 

Total Transactions.—It would not be far from correct to affirm — 
that India’s local manufactures in skins and leather are as valuable as her 
foreign trade in these commodities (raw and manufactured). In 1876-7 
the total of the declared values of the imports and exports, taken to- 
gether, was Rs. 3,13,77,912 (or say £2,091,860) ; in 1902-3 the corre- 
sponding figure was Rs. 9,27,48,853 (or say £6,183,257) ; and in 1903-4 
the total traffic came (less the re-exports) to Rs. 9,71,04,548 (or say 
£6,500,000). If the idea of the internal trade being approximately as 
valuable as the foreign can be accepted as fairly correct, then during 1903-4 
the total turnover of the industries here dealt with (exports plus con- — 
sumption) would have been close on a valuation of £13,000,000. And — 
later figures for 1906-7 show a considerable expansion, viz. to a total 
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THE CHUMARS OR SKINNERS 

is and exports, less re-exports) of Rs. 15,94,66,392 (or £10,631,093), 
lth of an estimated total traffic of over twenty-one millions 

ptuations.—But there are a few aspects of importance that had 
» here indicated. For example, the trade in hides and skins, as also 
in leather manufacture, are in the hands either of Muhammadans 

pw-caste Hindus. They are, therefore, participated in by a com- 
wely small community. So again the workers in skins, hides and 

leather are in Northern India collectively designated chirmfarosh. Then 
there sre two main classes of hides and skins :—hallali (slaughtered), 
murdari (dead). The former come from the slaughter-houses of the cities, 
tee er from the country. The chumars (the special caste of skinners) 

sr about all over the country, and make it their business to skin 
\d cattle. In seasons of scarcity and famine they reap a rich harvest, 

Db is often affirmed that they are unscrupulous and, when they do 
‘net Bebiein a sufficient supply, that they are not averse to systematically 
poi mning cattle. With them, in fact, cattle-poisoning is held to be a pro- 

sion, and to have attained the position of a high art (see Abrus, p. 1). 
epyer, it is believed that a large proportion of the cattle that perish 

die from preventable causes, such as neglect, drought and mur- 
n. en loss to the country of a large percentage of its cattle far out- 

s the total value of the traffic in skins and hides, so that the in- 
reasin 2 exports in these articles are only too frequently the most certain 

indication of widespread suffering and loss. The traffic in hides and skins 
j accordingly subject to great fluctuations, concomitant with the vicis- 
-situdes of the seasons. The famine in Western India, during the years 

a 1899-1901, caused the traffic to become abnormally high, especially 
n untanned hides, but, due to the war in South Africa, the prices were 

| eae same time preserved. The exports for each of those years were 
tag double the normal traffic, but the demand was, nevertheless, brisk. 

3 ener nen yens enterprise in India—is doubly true of the leather 
est . objection assigns it a position of degradation and 

. _ It became accordingly a monopoly within a restricted com- 
ety. and thus not only suffers from want of capital but from the loss 
of invigorating competition and popular interest and favour. 
_ Foreign Trade.—The exports to foreign countries from the chief 

_ seaports of India are drawn from the provinces by rail, road and river, 
_ as also coastwise by sea. These may be analysed as follows :— 

_.  Railborne, etc. — Unfortunately a difficulty is at once presented, viz. the rail- 
and the coastwise transactions are recorded in cwt. It is thus next to 
ble to obtain a factor by which to reduce these to numbers of hides as 

oaks returns of foreign trade, since the goods vary so greatly according to 
nice of euiitel, a and condition, nature of curing or tanning pursued, 
cork figures as they stand are, however, relatively of value :—During 

‘7 wire railways of India carried 2,517,787 cwt. of hides and skins (raw 
=e tanned), the bulk being raw. Of that 1 amount 1,126,302 cwt. wore 

veyed to Carcurra and were drawn—from Province, 350,953 owt. ; 
_ from the United Provinces, 354,804 ewt; from the Panjab, 103,855 owt. ; 
from the Central Provinces and Berar, 57, 056 ewt.; from Madras, 13,974 ewt.; 

m. E, Bengal and Assam, 232,036 cwt.; from Rajputana and Central India, 
623 ewt.; and from Bombay, 4,816 cwt. The next most important rece’ iving 

; centres ‘are ‘the Mapras Ports, which, in the year in question, drew 520, 
— ewt., namely from the Madras’ Presidency, 330,512 ewt.; Mysore, 38,398 ewt. ; 

the Nizam’s Territory, 44,951 cwt. ; Bombay, 56,901 cwt.; Central Provinces, 
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20,705 cwt.; Panjab, 19,289 cwt. 3 and from the United Provinces, 5,441 ewt 
Mapras PRESIDENCY is third in importance with 217,674 cwt., deri 
chiefly from Mysore, 77,677 cwt.; from its own port towns, 61, 434 
from Bombay (5,518 ewt.); from the Nizam’s Territory (29, 968 e "3 
Bompay Port takes the fourth position with a supply of 149,048 cwt., derived — 
chiefly from its own Rresidenoy, 68,823 cwt.; Panjab, 28,765 cwt.; United — 
Provinces, 23,419 cwt.; Central Provinces, 13, 272 ewt.; Madras, 5,462. cy 
Then comes Karacui with 139,107 cwt., derived mainly from the Panj 
100,404 ewt.; Sind, 37,385 ewt.; and from thé United Provinces, 842 
Lastly the Pans<p with a total supply of 113,973  cwt., derived chief 
from Rajputana and Central India, 32,978 ewt.; and from the. Uni 
Provinces, 58,782 ewt. Looking at these figures from the point of view 
Exports, the Bengal Province supplies 357,794 cwt.: the United Provin 
464,376 cwt.; Madras 368,127 cwt.; the ‘Panjab 296, 576 cwt.; Bombay 
171,746 ewt.; Mysore 117,866 cwt. ; "Rajputana and Central India 118,613 
cwt.; Central Provinces \ and Berar 122,774 cwt.; the Nizam’s Territe 
86,183 cwt.; Sind 54,559 cwt.; and E. Bengal and Assam 234,810 
Thus, so far as the foreign trade is concerned, the supplies come m ae at 
from Bengal and the United Provinces. Cawnpore is the great emporiu 
of leather production in India, and the supplies of hides and skins procured 
by the tanneries of that town must be very largely drawn from local supplies, 
seeing that the imports are comparatively unimportant. This fact necess: iy 
taises the United Provinces into the position of greatest importance in 
hide trade. 1G 

Coastwise.—Turning now to the coastwise transactions, it is necediainal 
that the total Imports of raw hides do not normally exceed 25 to 30 thousand 
ewt., valued at 104 lakhs of rupees; of raw skins about 15 thousand ewt., valued 
at 7h lakhs of rupees ; and of dressed and tanned hides and skins about 63 tho ( 
ewt., valued at 6 lakhs of rupees. 

Exports.—In the Review of the Trade of India for 1904-5 it is shown : 
that, according to the declared values, the prices of hides rose steadily — 
during the preceding four years, the average price. for 1904-5 being: 14 
per cent. in excess of that for the previous year. | The correspo : 
price of skins, on the other hand, fell 13:1 per cent. The number of tone ¥ 
hides and skins exported collectively came to 31,606,246, valued at Rs. — 
7,05,35,585—the shares being 8,722,520 hides and 22, 883, 726 skins. | — 
value of the raw hides exported from Calcutta was 84°6 per cent. of 
total trade. They were consigned to the Continent mainly, Germany taking 
1442 lakhs; Italy 66 lakhs; Austria-Hungary 513 lakhs; and Spain 22% — 
lakhs. ‘This'left 23 lakhs consigned to the United Kingdom; and 404 lakhs 
to the United States. Calcutta also contributes 75°6 per cent. of the: total — 
value of the foreign exports in dried and pickled skins. About the same 
percentage (in value) of the foreign exports is usually drawn ‘from India — 
by the United States. Of the balance, France claimed 293 lakhs, and — 
the United Kingdom 25} lakhs.» The demand in France seems to be — 
increasing. The later Review for 1905-6 states that the price of hic E 
continued to rise, the average value per cwt. increasing from Rs.52-4-8 
in 1904-5 to Rs. 55-7-0; while that of skins continued. to fall, viz. from 
Rs. 91-1-6 per ewt. in 1904-5 to Rs. 90-7-1 per ewt. The ‘number of. : 
hides and skins exported in 1906-7 collectively came to 39,806 ,281— o 
the shares being 12,917,227 hides and 26,889,054 skins. 

TANNED HIDES AND. SKINS.—The most significant feature of the 
coastwise returns, abundantly confirmed by most statistical statements — 
of the Indian trade in hides and skins, may be said to be the od 
that Madras is by far the most important centre for dressed skins, anc 
that Burma is the chief coastwise market for them. Recently, however, — 
Bengal has begun to participate largely in this Burmese supply. ‘After 
Burma, Bombay affords the next most important local outlet for Madras i 
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“Gressed skins. And this position of importance held by the Madras Madras 
Presidency in the traffic in dressed and tanned skins and hides is stil] *°*%#™ 
fart her borne out by a study of the foreign trade. During 1904-5 
M dras furnished 91 per cent. of the dressed hides and 73 per cent. of the 
dressed skins, Bombay following with a fair proportion of the balance. 
The United States of America have hitherto been the most important America— 

“market for Madras dressed skins. But within the past few years an un- {piel Foreign 
‘happy new manifestation has appeared, namely a decline in the demand 
for Indian dressed skins. The export traffic in dressed goods has 4 change in 
recently, in fact, fallen back, and the demand for Bengal raw skins Character of 

advanced considerably. This is presumed to be a direct consequence 
_ of the cheaper and more efficient methods of tanning (especially that known 

as the chrome process) now largely practised in the United States. It Progress 
‘points to the urgent necessity for Indian manufacturers to advance with 

ie times or face the total loss of their trade. The tanner who pur- 
Sues crude methods and continues to employ defective appliances can no 
‘more hold his own against the cheapening process of scientific progression 
han the hand-loom cotton weaver can stem the tide of steam-power 

7 Bee patie’! miededtine in the traffic in tanned hides and skins, established Decline in 
within recent years, calls pointedly for serious consideration. The so-called Traffic. 
tanning of India, given to the hides and skins exported, was, and is at its 
best, so imperfect and unsatisfactory that retanning in the countries to 
which consigned was essential. But however crude it may be, the 

usiness is by no means an unimportant one, nor one for which an 
should not be made to save it from complete annihilation. In 

1900-1 the exports of tanned hides were valued at Rs. 1,46,80,048, and Past Records. 
_ of skins at Rs. 3,02,61,805, or collectively Rs. 4,49,41,853 (close on three 
million pounds sterling). The next year, 1901-2, the collective exports 
of tanned hides and skins were valued at Rs. 2,65,40,461; in 1902-3 
they were Rs. 2,89,81,866; in 1903-4, Rs. 3,09,88,759; in’ 1904-5, 
Rs. 2,85,17,173, or approximately one-half the valué of the traffic five years 
Bers a Commenting on this somewhat significant state of affairs, 

_ J. E. O’Conor wrote, “ This transference of the trade from tanned Trasaterenen of 

_ HIDES 
POSITION OF MADRAS Re 

to untanned skins is likely to proceed in an accelerated degree, to 
e great loss and detriment of the trade in the Madras Presidency. 

But it must not hastily ‘be concluded that in itself the contraction 
of this industry is a subject for regret. If the industry had been 

established on a sound economic basis, it would not and could not 
have suffered, for all the natural conditions’ are in its favour, including 
cheap and abundant supplies on the spot of skins and tanning substances 
and cheap labour. These advantages, however, were not effectively want ot 
w , in consequence of the absence of capital, for tanning is essentially °*?* 
an industry in which the possession of large resources counts for much.” 
“The position, however, may be rectified without difficulty if capital is 
forthcoming ; and if it is desired to prove that tanning is a profitable 
industry, it may be observed that where it has been undertaken in accord- 
ance with sound principle, as in the leading tanning establishments in 

_ Cawnpore and Bombay, it has been an extremely profitable and expanding 
_ business” (Anglo-Ind. Review, April 1903). e returns for 1905-6 
show, however, that in the severe fluctuations to which the traffic is ever 
subject, the pendulum has once more begun to swing forward. The ex- 
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ports recorded manifest a great improvement in tanned hides, amounting — 
to an increase of 63-7 per cent. in quantity and 87°6 per cent. in value « 
the figures for 1904-5. The actual value of the hides exported in 1905 - } 
amounted to Rs. 1,54,80,070, and of the skins to Rs, 2,11,04,250, git ‘ins fH 
a total of Rs. 3,65,84,320 ; and in 1906-7, hides Rs. 1,72,96,337, and skins _ 
Rs. 2,72,16,204, or Rs. 4,45,12,541. ~ 

LEATHER AND LEATHER MANUFACTURES. —Internal Industries, 
—Although the objection to taking life is held very strongly by 
Buddhists and to a less extent by Hindus, it has not seriously opposed © 
the growth of a trade in leather and leather manufactures. From the 
most ancient times in India, furs, skins, and leather have been used, ai 
apparently to much greater extent than is the case to-day. Speaking ¢ 
the frontier of India, Stein (Ancient Khotan, 1907, 345 et. seq.) de- 
scribes in great detail the ancient records, correspondence, etc., writte: 
on leather and wood, which he discovered during the exploration of the 
Niya site, and some of which bear the date of the 3rd century a.D. “ The 
finish given,” he says, “to the leather of these ancient documents indi- 
cates extensive practice in the preparation of the material.” Leather 
when once prepared, was thus not objected to by the early Buddhists o 
Khotan, any more than are the leather straps of the sacred books used by 
the orthodox Brahmans of to-day, in Kashmir and India generally. Book- 
binding in leather Stein regards as dating back to the Hindu period o 
Kashmir, and thus long anterior to the Muhammadan conquest. Many 
of the stucco statuary and fresco paintings of Ancient Khotan show © 
personages riding on horses and camels, the saddles and trappings of which 
differ but little from those in use to-day ; and the riders are often depicted 
wearing high boots of black leather richly embroidered in gold and silk. 
These circumstances may thus be accepted as indicative of an ancient 
knowledge in leather. we 

It is not contemplated to deal herein detail with the contrivances nd 
materials of leather manufacture, The various provincial Governments 
of India have recently had prepared a series of publications entitled i 
Monographs on the Tanning and Working in Leather. These, so far as they } 
go, are admirable publications, and will be found to afford much useful — 
information regarding the manufacture and utilisation of leather in India. : 

Leather.—lt may very truly be said that no large industry has changed 
more rapidly and completely than that of leather. Every axiom of the i 
craft and even the reputation of leather itself has changed completely, for 
artificial leather is now a regular commodity. But speaking figuratively, 
India may be said to be many years behind the times. From being an — 
industry in which time and capital had to be locked up almost in- ~ 
definitely, tanning may now be spoken of as characterised, by a 
rapidity of production and a turnover hardly equalled by any other 
branch of manufacturing enterprise. From being essentially a craft for 
manual labour, every stage in the tanning of leather and the preparation © 
from it of the most artistically finished boots and shoes are accomplished 
by complex and intricate machinery. And what is even more significant, — 
the countries that have responded most energetically to the discoveries — 
of science and of mechanical skill have usurped or are usurping the leather — 
trade of the world. Instead of it being now found. necessary to retain 
hides and skins for a protracted period, subject to the slow action of some 
vegetable tanning material, rapid chemical methods (by mineral salts, 

636 



MODERN TANNING 

oF even’ aided by electricity) have been called into existence and accepted 
h avidity by the trade. 
oman Process.—By the chrome pe , for example, superior leather 

ced froth the strongest lo hides in seven days, from cow- 
i twenty-four hours, and from sheep and goat skins in six to eight 

_ $; and these operations formerly took thirty days, or as much even as 
amonths. There are two methods of chrome tanning, viz. by one 

» vats. After the =e emis submersion the hides or skins are re- 
d from the drums and piled up on a table for twenty-four hours, 80 

pidlow the tanning liquors to drain off slowly, the while completing 
ining process. After this the felts are well washed in several changes 
er and are then put into a solution of borax and water to neutralise 

: eof acid. The neutralisation of the acid is a point that demands 
carefu “consideration. After further washing the leather is now ready 

e dyed or fat liquored, according to the purpose for which intended. 
point of great moment is the circumstance that once dried, chrome 

her can never again be sufficiently wetted to allow of treatment, so 
S the complete preparation for its final purpose must be undertaken 

t immediately the hides or skins are ‘kas from the vats... The half 
s pursued: by many Madras tanners it would seem may have to be 

loned if they propose in the future to adopt chrome tanning. | But the 
> pat is neither expensive nor difficult, and with such improvements 

lished it is not difficult to understand why salted hides and skins 
Pi b prolerred to the more expensive half-tanned goods of Indian former 
‘tra . While the discoveries here briefly indicated and others too numerous 
o mention have proved of supreme moment to the leather trade of the 

st of the world, the Native tanners of India have stood still and seen 
‘their interests being frittered away. Protracted immersion has for many 

s past been admitted as impossible in India. The: superiority of 
? leather over that of India was accordingly freely acknowledged 
4 t consequence of that circumstance. But now that scientific and 
effectual rapid methods have been designed and freely accepted in other 
countries, India alone stands aloof and speculates as to the obligation of 
Government to aid a decaying industry. With the few European manu- 

_faeturers alone have the discoveries of the past twenty years assumed the 
position of guiding and controlling influences in internal reform: and 
commercial advancement. 
_ Imports of Leather.—But in spite of general backwardness :the 
leather produced by some of the tanneries, especially those under European 
‘management, is in certain respects fully equal to the best imported article, 
and for rough wear the boots turned out by the Cawnpore factories are 
even superior (especially when the price is taken into consideration) to 

| renting imported goods. This view would seem to be supported 
stom fact that the imports of unwrought leather do not appear to be 

cing at a rate commensurate with those of manufactured leathern 
Thus the imports in 1900-1 stood at Rs. 5,55,911 ; in 1901-2 at 

.4,18,348; in 1902-3 at Rs. 6,61,480; in 1903-4 at. Rs. 3,81,192 ; 
im 1904-5 at Rs. 3,72,167; in 1905-6 at Rs. 4,24,596; and in 1906-7, 
Rs.5,04,407. If to these figures be added the value of the imports of 
saddlery and other (except boots and shoes), the grand totals 
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1906-7, Rs. 32,58,681. 
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THE LEATHER INDUSTRIES 

Indian Tanneries.—Turning now to the statistics of tanneries in 7 
India, it may be said that in 1893 there were 44 tanneries that gave em- 
ployment to 3,804 persons. Steadily these would appear to have increased 
until in 1902-3 it was ascertained that there were 202 tanneries and 6,200 — 
employees. Of these tanneries, however, 183 were small concerns located 
in the Madras Presidency and concerned chiefly in the dressing of skins. — 
In 1903-4 and subsequent years all the smaller works (those that gave em- 
ployment to less than 25 persons) were excluded from consideration, and - 
43 tanneries were returned giving employment to 7,907 persons. In 1904-5 _ 
35 were returned, employing 5,981 persons. Of these 32 were in Madras — 
(excluding the small. skin- -curing works). The tanneries. of North India 
are six in number located in Cawnpore ; four in Calcutta ; three in Bombay; _ 
and one in Rajputana. The Cawnpore tanneries are by far the 3 
important in all India. They: produce superior leather, which is then . 
across the country and worked up by the local boot and shoe makers, 
saddlers, ete. The Cawnpore factories also turn out very superior boots 
and shoes, leather trunks, saddlery, etc., for which a large and growing 
market exists. * 

Indigenous Methods.—But here and there, in every town and village o 
India, skins may be seen tanned by certain classes of people. It is no 
uncommon sight to find the skins of animals filled with tanning materials 
and left suspended from the boughs of trees or from the beams of the — 
verandahs of the dwelling houses, until the desired change has been accom- 
plished in the skin. In other instances crude vats, each containing one — 
or two skins, may be discovered near the leather workers’ houses. The ~ 
provincial monographs will be found to contain highly instructive — 
photographs, not only of such vats, but also descriptive details of many of — 
the methods and contrivances of leather-curing practised in India. The — 
tanned skins and hides produced in India by the indigenous tanneries — 
are traded in all over the country and used up by the village workers. — 
But the distinctly inferior nature of the leather so used may be illustrated — 
by the fact that the articles produced rarely fetch much more than one- — 
fourth the values of the corresponding articles made of imported or 
Cawnpore (European factory) leather. So again, Indian leather, owing — 
to its low textile strength, is unsuited for belting purposes or any ie 
where strength is essential. 

Tanning Materials.—India possesses an extensive series of very ous 

cellent tanning materials such as Acacia pods and bark (see pp.: 6-7); 
Curcn (see pp. 9-13); Inp1an Sumacn (see p. 913); the Tanner’s © bs 
Cassia (see pp. 289-90); the Manerovus (see pp. 98, 293); MyROBALANS — 
(see pp. 1073-6) ; and many others. By these and such- like materials and by — 
various methods and contrivances, hides and skins are extensively cured, — 
tanned and curried and the leather worked up, in response to an immense ~ 
though purely local demand. [C/. Agri. Ledg., 1896, No. 9; Hooper, Rept. — 
on Tanning Extracts, pub. by Inspector- -General of Forests, Feb. 1898 ; 
Tanning-Producing Substances, Assist. Agri. Chemist to Govt. of India, 
1901; Hooper, Ind. Tanning Materials, in Agri. Ledg., 1902, No. 1, also 
numerous analyses in the Annual Reports of the Indian Museum 
(Economic) Laboratory. ] 

Concluding Observations.—In. technical works it is said thees pe 
three chief methods of tanning:—(1) with infusion of bark or other 
vegetable materials; (2) with mineral salts ; (3) with tanning oils. After 
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IMPORTED BOOTS AND SHOES 

being tanned the skins are subjected to further treatment and are finally 
spoken of as “‘ dressed.” 
# _ Hides are tanned principally for sole, belting and harness leather ; 

: for uppers of boots (light leather) and bookbinding ; sheepskins 
— a variety of leathers; goat skins are glove skins, although lamb 

skins and deer skins afford good substitutes in glove-making. The thickest 
sole leathers are made from the cattle of the less cultivated countries, since 

icial protection seems to tend to render the skin thinner. The cattle 
the River Plate are the chief source of the heavy hides or butts. Castra- 

1 gives a more uniform hide, and these are much preferred. Hides of 
sed animals are nearly always inferior, and moreover dangerous, as 

here would seem reason for believing that anthrax may be conveyed by 
imperfectly cured hides. Similarly the sheep most prized and most care- 
ully produced as fleece-yielders afford very inferior skins. Hides may 

_be preserved by being salted on the fleshy side or by being simply passed 
' through a solution of arsenic and dried in the shade. This is the modern 

a 

q 

ce in India, especially at the yards of the large and important shippers. 
BOOT AND. SHOE TRADE.—The Imports of boots and shoes have for some 
ars been increasing rapidly. In 1886-7 the supply was valued at Rs. 11,31,258 ; 
903-4 at Rs. 27,93,249 ; in 1905-6 at Rs. 34,45,418; and 1906-7, Rs. 29,08,093. 

me of the most significant features of this trade is the expansion of American 
upply, which even in India has begun to be felt. The Indian market is thus 
one of growing importance, and this circumstance manifests the possibilities of 

he local industry, already well organised. Every village and town has its 
akers. In the cities whole streets are often devoted to them, and one 

® most surprising features of the trade is the very large number of China- 
engaged in it. Native shoes are often elaborately embroidered and even 

The places most famed for artistic shoes and leather work generally 
in Breneat—Cuttack, Patna and Saran. In the Unirep Provinces— 

oO 

ra 

) 
wil 

* 2 

edabad, Poona, Ratnagiri and Hyderabad (Sind). In Sours Iyp1a—Raichur, 
Trichinopoly, Madras and Mysore. These are the chief centres in the 

Native trade, but, as already said, Cawnpore stands out pre-eminently as the 
commercial centre of the modern trade (European style) in boots, shoes, saddlery, 

«tru etc, Lastly, it may be added that for the past ten years or so India has 
gun to export boots and shoes. In 1898-9 this traffic was valued at Rs.3,52,027 ; 
902-3 at Rs.10,59,052 ; in 1905-6 at Rs. 4,88,640 ; and in 1906-7, Rs. 4,68,491. 

exports go from Calcutta and Bombay and are consigned mainly to 
Natal, Cape Colony, Mauritius and Egypt, with smaller quantities to England, 

_ Russia, etc. Indian (or, to be more correct, Cawnpore) ammunition boots are 
_ now well known in trade. 

_ Artistic Manutactures.—Belts, powder-flasks, saddlery, saddle-cloths, etc., etc., 
are extensively produced all over the country, and in some cases the goods turned 
out are of superior quality and highly artistic. The “ Frontier Belts ” of Pesha- 
war, Bannu, Kohat and Quetta are well known and in much demand over a 
; portion of India. Sambar leather is also richly embroidered, and in the form 
of sheets, table-cloths, etc., is extensively used. The localities best known for 
the production of these are Gorakhpur in Oudh and Chanda in the Central Pro- 

_ vinees. In the Karnul district of Madras leather mats are quaintly painted, 
_ and in many of Rajputana and Bombay leather is admirably stamped and 

engraved in bookbinding. The most noted centres for this art are Alwar and 
. In Gujarat an industry has long existed in carving rhinoceros- 

! shields. In some cases, instead of being carved the hide is so cured as to 
become almost transparent and of a pale amber colour. [C/. Ind. Art at Delhi, 
1903, 199-205 ; Hoey, Monog. Trade and Manuf. N. Ind., 1880, 90-5 ; Blount and 

 Bloxam, Chem. for Engin. and Manuf., 1900, 367-95; Perkin, Yellow Colouring 
_ Matter in Tan. Mat., Chem. Soc., 1900, 423-32 ; Monographs :—Grant, Leather 
Indust. Pb., 1891-2; Martin, Tanning and Working in Leather, Bombay, 1903; 
wo Walton, U. Prov., 1903; Hadi, Dyes and Dyeing in U. Prov., 1896, 58-61; 
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THE BARLEY PLANT 

Chandra, Beng., 1904; Trench; C. Prov., 1904; Chatterton, Madras, 19) 
Colston, Burma, 1904; Josef Jettmar, Practice and Theory of Leather M. 
(Phelan and Hall, transl.), Jan. 1905; Lawrence, Valley of Kashmir, 1895, 379; 
Journ. Chem. Indust. (numerous articles), 1896, xv., to 1905, xxiv. ; Board of 
Trade Journ., Oct. 1905; Arkill, Journ. Agri. Dept. Victoria, 1902, i, 1 9s. 
Leather Trades Review; Boot and Shoe Journ. ; Textile Journ., 1898, 84; also 1902; a 
Hide and Leather Tech. Journ., since 1903 (these and other such technical publica- ; 
tions have been consulted).] * 

‘ar 

HOLARRHENA ANTIDYSENTERICA, Wall.; Fl. B 
Ind., iii., 644; Gamble, Man. Ind. Timbs., 484-5; Prain, Beng. F 
ii., 674; Cooke, Fl. Pres. Bomb., 1904, ii, 133. Apocynaci 
Kurchi or Conessi Bark, kara, kurra, kuda, karchi, kuar, kogar, kach 
dhowda, dowla, vepali, pala, lettok kyi, etc., etc. A small deciduous tree, 
found throughout India and Burma, ascending the lower Himalaya to. 
3,500 feet, and to a similar altitude on the hills of South India. It is an 
associate of sdl (Shorea robusta) in Northern and Central India, and of 
eng (Dipterocarpus tuberculatus) in Burma. tn 

Both bark and seed of this plant are among the most important Meprctnes- 
of the Hindu Materia Medica. Garcia de Orta, who wrote in 1563 (Coll., xxviii. ; 
reprinted, in Clusius, Hist. Exot. Pl., 1605, 227-8; also in Ball, Proc. Roy. Ir, 
Acad. (ser. 3), i., 412), speaks’ of this as being called by the Portuguese herba 
Malabarica owing to its great merit in the treatment of dysentery having 
made known through the people of Malabar. In The Bower Manuscript (Hoern! 
transl.) repeated mention is made of the drug (kutaja or vatsaka, the bark, and 
kalinga, the seeds), as also of Pierorhiza Kurroa (kutuka, rohini, katukarohini, 
étc.), both of which seem to be regarded as having very similar properties. 
The preparation, generally in the form of a solid or liquid extract or of a decoction, 4 
is astringent, anti-dysenteric and anthelmintic. The bark of an allied plant, 
Wrightia tinctoria (see pp. 1131-2), has been confused with and substit 
for the true kurchi, and thus led to the latter having fallen somewhat into dis-— 
repute. The bark of Wrightia may be distinguished from true conessi bark 
by its darker colour and by its not exfoliating in patches. “The seeds yield & 
fixed Ort, and among the Santals the wood ash is used in dyeing. The Wo OD 
is white and soft, with an average weight of 38 to 40 Ib. per cubic foot. It 
largely used for carving, especially in Saharanpur and Bijnor districts ; in 
Assam for furniture; in South India for turnery. [C/. Buchanan-Hamilto 
Stat. Acc. Dinaj., 1833, 151; Pharmacog. Ind., ii., 391-8 ; Woodrow, Gard. 
Ind., 1899, 382; Dutt, Mat. Med. Hind., 1900, 192-5; Yearbook of Pharma 
1897, 152; 1900, 399; Rept. Cent. Indig. Drugs. Comm., 1901, i., 2, 8-9, Tl, — 
71-2, 142-3; Agri. Ledg., 1901, No. 9, 346; 1902, No. 5, 110; Barry, Legal — 
Med. Ind., 1902, 449.] aii 

wie 
HORDEUM VULGARE, Linn.: Fl. Br. Ind., vii., 371-2; 

Duthie and Fuller, Field and Garden Crops, 1882, i., 9-12, t: ii. ; Kornicke, 
Die Saatgerste, in Zeitschrift fiir das Gesammte Brauwesen, 1882, v., 113- 
et seq. ; De Candolle, Orig. Cult. Plants, 1884, 367-70 ; Duthie, Fodd. Grass. 
N. Ind., 1888, 69-70; Lermer and Holzner, Beitrdge zur Kenntnis der — 
Gerste, 1888; Lisboa, Bomb. Grasses, etc., 1896, 135-7; Prain, Beng 
Plants, 1903, ii., 1231; Graminem. Barley, jav, sii, nas, tosa, yur 
thanzatt, sath, barli-arisi, yava, etc. haem 

Habitat.—An annual grass producing many stems from a single grain, 
and becoming 2 to 3 feet long. It occurs throughout the temperate and } 
extra-tropical regions of the globe, and in India is met with from the — 
plains to altitudes of 14,000 feet above the sea-level. te SO 

There are several well-marked varieties, of which the most important 
are :—var. (a) hexastichon, Aitchs.; var. (8) distichon, Linn. ; and var. 
(y) nudum, Ard. Hewxastichon, or six-rowed barley, is that which is — 

640 

es 



VERY ANCIENT CEREAL 

most commonly cultivated in India. The only variety hitherto found 
(wild is distichon, which seems to be indigenous to Western Temperate 
Asia. 
History —Barley is amongst the most ancient of cultivated plants, but as 
its forms resemble each other very closely in their properties seem to have 

vad, in es, common names, it is not easy to ascertain which variety 
‘erred to by the early writers, Proofs in abunctann exist that one or other 
forms has been cultivated since the remotest times. According to Bret- 
der, barley is one of the five cereals sown by the Emperor Shen-nung of 
who reigned about 2700 B.c. Theophrastus was acquainted with several 

a8 of barley, and it was an important article of food in the time of Solomon 
5), Tho variety hexaatichon has been found in the earliest Egyptian 

uments, as also in the remains of the later dwellings of Switzerland and of 
oy. ‘The six-rowed barley is represented on the medals of Metapontes— 

Sagi South Italy—of date 6th century B.c. The oldest known Indian (or 
a Central Asiatic) samples, of barley are those collected by Stein at Kara- 
5 (Ancient Khotan, 1907, 448). The ruins in question had been engulfed 

sand about the close of the 8th century a.p. Tho variety most frequently 
with in India is also hexastichon, Indra is called ‘the god who ripens 

‘ley,’”’ and as still manifesting ancient knowledge it may be added that the grain 
mployed in the ceremonies attending the birth, marriage and death, as also 

_ eertain sacrificial rites. This idea is also borne out by the antiquity of the Sanskrit 
nam phen (yavaka), which in the earliest times was a general term for corn or grain, 

but with time became restricted to what must have been at least a very 
a rtant grain—barley ; hence have come the modern vernaculars—jav, jau, 

jau, jawa, etc. The grain is also closely associated with the Indian Muham- 
. In the Ain-i-Akbari the crop is said to have been one of the most 

_ important in Afghanistan and Kashmir, a large part of the revenue in these 
countries having been obtained from barley by exacting the usual two out of 
every ten kherwars produced. _ 

CULTIVATION.—Barley is a rabi crop, sown in October or November, 
_ and reapedin March or April. In Bombay it is generally grown alone, occa- 
_ Sionally, with a sprinkling of rape or mustard, but in many parts it is often 
_mixed with wheat, gram, peas or lentils, while rape, Indian mustard and 

i are commonly sown as borderings. The sorts on which it thrives 
st are light and sandy, and, as a rule, not highly manured: The number 

_of puoucuines before sowing varies, but four would be a fair average. 
The sEED-RATE, runs from, about 80 to 120 lb. per acre. It is sown by 
plough-furrows, the surface of the ground being subsequently levelled 
and beds for irrigation formed. Irricarion, however, may not be neces- 
‘sary, and in districts. which enjoy a tolerable certainty of rain it is but 

_ farely resorted to. Little wEEDING is required, the crop being left very 
much to itself till March-April, when it is RraPED like wheat, tied up in 
sheaves, and stacked near the homesteads to dry. The preparation for 
the market is the same as that for wheat. The total cost of growing an 
acre is variously stated : Mukerji puts it at only Rs.,18-8; Duthie and 
Fuller, Rs. 20-12 ; and Mollison gives for Gujarat, Rs, 51-8-0, . Huskless 

barley from Saharanpur is described in the Kew Bulletin (1888,.271-3). 
. Areas under the Crop.—From the Agricultural Statistics of British 
India, it appears that in recent years far the largest quantity of this cereal 
is grown in the United Provinces and in Bengal. The Panjab, North-West 
Frontier; Ajmer-Merwara, Bombay, the Central Provinces, Sind and 
‘Madras follow in the order given. The total area under barley in British 
India for the year 1905-6 was 7,326,755 acres. Similarly, in the Native 

_ States, the area in the same year is said to have been 418,463 acres, chiefly 

age 
onuy 

iong 

A in Jaipur, Alwar, Bharatpur and Gwalior. 
Bengal.—The cultivation of barley is mostly restricted to the central 
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THE BARLEY PLANT 

and northern districts. It is more especially met with in South Bihar, — 
where it forms one of the cheapest of foods. In North Bihar (Bhagalpur) 
it is of less importance. The cultivation of barley diminishes south and 
east, and is'practically not grown in Bengal proper nor in Orissa. Though 
in recent years Bengal stands second as regards the total area under this 
crop, within the province it is comparatively unimportant, the percentag: 
of the normal area under barley having amounted in 1904-5 to only 2°50. — 
The total barley area in that year was 1,514,700 acres, and the yield 
494,243 tons ; hence if an average be assumed, these figures would show 
64 cwt. per acre. In 1906-7 the area was 1,411,100 acres. The chief 
localities are usually Patna, Bhagalpur, and Chota Nagpur. [Ci. Mukerji, 
Handbook Ind. Agri., 1901, 245-7 ; Basu, Agri. Lohardaga, 1890, ii., 32-3; 
Banerjei, Agri. Cuttack, 1893, 78-9 ; Rept. Admin. Beng., 1903, 15: Ind. 
Planters’ Gaz., Sept. 19, 1903 ; Oct. 10, 1903.] 

United Provinces.—These provinces stand first in British India as 
regards the total area under barley and the annual output. In 1905-6 
it amounted to 4,127,936 acres, of which Agra contributed 3,137,104 
and Oudh 990,832. The largest areas were in the Gorakhpur, Benares, | 
Lucknow and. Allahabad Divisions, Duthie and Fuller estimated the 
average outturn of unmixed barley at 16 maunds per acre if irrigated, 8to 
11 maunds if unirrigated. [Cf. Cawnpore Exper. Farm Rept. Dist. Gaz., 
U, Prov. (many passages).] i 

Central Provinces and Berar.—The total area for 1905-6 in. these pro- ¥. 

vinces would appear to have been 11,608 acres, and the chief districts 
Jabbalpur, Damoh, Bilaspur and Chanda. Of Berar, 94 acres have 
been returned as under this crop. . 

Rajputana.—The crop is apparently an important one, especially: ina 
Ajmer-Merwara, where, during the ten years ending 1899-1900, it is. | 
returned as having oceupied 16°1 per cent. of the average cultivated area. — 
[Cf. Rajputana Gaz., Ajmer-Merwara, 1904, i., 46.) But of’ the whole 0 
province, in 1904-5, ‘mention is made of a total area of 38,728 acres. In — 
irrigated land it yields an average of about 7°34 cwt. per acre, but: in . 
dry crop land the average outturn is given as only 1°46 ewt. 

Panjab and North-West Frontier.—The system of cultivation is ily 
similar to that in Bombay and the United Provinces, but the practice of — 
topping an over-leafy crop is said to be common ; the crop is generally — 
grown unmixed. ‘The total area for 1905-6 was 1, 205,678 acres in the 
Panjéb and 315,272 acres in the North-West Frontier. The most im-_ 
portant localities are usually Ferozpur, Hissar, Gurgéon in the Panjab; 
Peshawar, Hazara and Bannu in the North-West Frontier. [Cf. Mont- 
gomery, Barley Cult. Pb., in Select. Rec. Finance Comm. Office, 1885, No. 
29: Rept. Govt. Agri.-Hort. Gard. Lahore ; Dist. Gaz. Pb. (many passages).] 

Kashmir. —According to Lawrence (Valley of Kashmir, 1895, 341), 
barley is the most important spring crop, if area alone be considered. It 
is not, however, of good quality, and no pains are taken in its cultiva- 
tion. Inthe higher villages, at an elevation of 7,000 feet, there is a peculiar 
variety known as grim, or Tibet barley. The grain is naked like wheat, 
and it is said that if cultivated at a lower level it takes on the type of 
ordinary barley. It is sown in May and June, ripens in August and 
September. Barley gives on an average 84 maunds per acre ; grim, about 
4maunds. [Cf. Assess. Repts. Baltistan :—Kaye, Skardu Tahsil, 1901, 8-9; 
Clarke, Kargil Tahsil, 1901, 19, 23; also Shardu Tahsil, 1901, 20-3.) 
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| | Bombay,—Barley is not extensively eS in Bombay. In 1905-6 Bombay. 
‘the total area was only 23,103 acres. In that year Ahmedabad grew 

11,3380 acres; Kaira 3,448; Satara 4,807; Sholapur 1,284; and Panch 
_ \Mahals 463. It is generally grown alone, occasionally with a sprinkling 
of rape or mustard. In parts of Gujarat wheat and barley are grown 
faikasd As in other provinces, it is a light-soil crop, the sandy loams of 
Kaira and Ahmedabad district being particularly suitable. Mollison 
‘remarks that 1,500 to 1,800 lb. of grain per acre and about a ton of straw 
rete a full average yield. [Cf. Mollison, Handbook Ind. Agri., 

1901, 44-9.) 
yy ee is a very unimportant crop. For the year 1905-6 madras. 

| the total area in the Presidency amounted to only 3,280 acres, all in the 
 Nilgiris. In Mysore the total in 1905-6 was 1,338 acres. 

_ Milling or Preparing.—The process of cleaning barley for food Milling. 
* is generally carried out by pounding in wooden mortars and rood. 

_ winnowing, or by beating with a flat board. The grain is then ground 
into coarse meal from which alone, or mixed with the meal of wheat or Mixed with 
: ow chapattis are made and baked ; or a gruel or pasty mass is made, “"** 
to which salt is added and the preparation eaten with garlic, onions or 

chillies. In either of these forms it is a staple article of food among the 
‘ classes. The grain, thus roughly cleaned and ground, is richer in 

q Aibuminoias than the more carefully prepared culinary barley of Europe ; 
a but at the same time it is more difficult to digest, and is thus partly un- 
suited for the dietary of by 8 or invalids. 
~ In various parts of India barley is now largely employed in the pre- Beer. 

aration of beer or spirituous liquor, and the use of barley in Europe for 
malting and brewing is well known (see Malt Liquors, p, 759; Vinegar, 
_.p. 1109).  Mollison gives an account of the qualities which give barley a 

special value for these purposes. It is also largely used as a horse and Fodder. 
‘cattle fodder. In some parts of India the crop is cut two or three times 
when quite young, without marked injury to the final yield of grain. 
‘The straw even of ripe barley makes a fairly good fodder when cut 
“up as bhiisa, but is inferior to that of wheat. The grain is a good feed 

th for horses and cattle, either given alone or mixed with gram. 
Properties and Uses.—The chemical composition of ordinary husked chemistry. 
Indian barley is given by Church as follows :—in 100 parts: water 12°5, 
 albuminoids 11°5, starch 70°0, fat 1°3, fibre 2°6, ash 21. The nutrient 

Tatio is here 1: 6°3 and the nutrient value 84:5. In medicine, barley is Medicine. 
‘demulcent and easily digested, and is much used in the dietary of the 

sick. Malt extract has become extremely popular both as a nutritive Malt Extract. 
and demulcent, and as a means for rendering other medicines palatable. 
' Trade.—Official trade statistics show the following as the EXPORTS Trade. 
from British India in the six years ending March 31, 1907 :—1901-2, 54,648 

 ewt., valued at Rs. 1,80,180 ; 1902-3, 63,872 ewt., valued at Rs. 2,27,937 ; 
1903-4, 113,120 cwt., valued at Rs. 3,56,421; 1904-5, 376,548 cwt., valued 

at Rs. 12,68,154; 1905-6, 92,810 cwt., valued at Rs. 3,12,548 ; and 1906-7, 
406,067 cwt., valued at Rs, 12,51,753. There was thus a steady increase 
till 1904-5, but a sudden decrease in 1905-6. In 1904—5 (the record year) 

| Bombay exported the largest share, viz. 231,037 owt. (though in the previous 
: 9 it exported only 25,883 ewt.) ; Sind 86,070 ewt. ; and Bengal 59,307. 

. relative shares of the exporting centres are, however, subject to 
great variation. During the same period the IMPORTS were :—1900-1, 

| 643 



HORNS AND 
ANTLERS 

D.E.P., 
iv., 284-9. 
Horn and 
Horn- 
work. 

HORN-WORK | 

88,523 cwt., valued at Rs. 3,59)845; 1901-2, 14,495 cwt., valued at 
Rs. 59,757 ; 1902-3, 628 cwt., valued at Rs. 2,718; 1903-4, 21,792. 
ewt., valued at Rs. 85,505 ; 1904-5, 7,220 cwt., valued at Rs. 28,239 ; 
1905-6, 25,948 ewt., ‘valued at Bs. 92 "487 5 1906-7, 32,339 owt, vale 
Rs. 1 ,09 070. ie c 

Prices.—The average favohekalle Pay per 10 maunds during 1905 varied 
in Bengal from Rs. 17°67 in Muzaffarpur to Rs. 19°01, in Patna; in t ee 
United Provinces from Rs. 17°6 in Meerut to Rs. 22° atin Fyzabad > in 
the Panjéb from Rs. 14°53 in Amritsar to Rs. 20°37 in Delhi. 5 

[C?. Marco Polo, Travels (ed. Yule), 1871, i., 150, 153 ; Fryer, New Acc. EL. 
and Pers. (ed. 1698), 119; Moorcroft, Travels, 1820,.i., 204, 268, 276; 1824, ii, 
Bentham, Rev. of Targioni-Tozzetti, in Journ. Hort. ‘Soc., 1855, ix., 135; “Mas 
Burma and Its People (ed.'Theobald), 1883, ii., 96 ; Church, Food-@rains of 
1886, 99-102; Kew. Bull., 1888, 271-3; Pharmacog. Ind., 1893, iii, 612 4 
Agri. Ledg., 1892, No. 1-3; 1893, No. 12, 54,5. 1899, No. 7, 49; 1901, ‘Na 
4, 47; No. 10, 364-5; No: 13, 441; 1902, No. 5, 110; 1903, No. 7, Dist 
156, 171-2; 1904, No. 6 47 ; Ind. Gard., Dec. 22, 1898, bb4 Thorpe, D 
Appl. Chem., 1898, 7. 490-500 ; Collins, Agri. Chem, 1898, 13, 22; 4 | 
Mat. Med. Hind., 1900, 269-70, 324 ; A. W. and M. W. Blyth, Food Comp neh | 
and Anal., 1903, 143-5, 171-2; Joret; Les Pl. dans L’ Antigq., ete., 1904, ii, 
244, 313; Leach, Food Inspect. and. Anal., 1905, 213, 221, 233; Hane sek, 
Micro. Tech. Prod. (Winton and Barber, transl. ), 1907, 349- —52.] 7 eth y 

HORNS, ANTLERS, AND HORN-WORK.—Blanford,_ 
Br. Ind. (Mammalia) 1888-91 (respective pages of species below). Hor 
and ANTLERS are largely utilied in the manufactures of the world, 
in their crude state are fairly extensively exported from. India. 
traffic is mainly in the hands of the dealers in Hips and Skins. __ 

The following animals will be found fully discussed under Live Stock (pp. | 
49), and, as they are the chief sources of the horns of Indian commerce, 
article should be consulted :—Hos indicus (l.c. 483-93), the breeds of the — 
B. bubatis, the wild and domesticated Buffalo; B. grunniens, the Yak; wftiete 
talis, the gayal ; B. gaurus, the Bison; and B. sondaicus, the Bening. 9 
Burmese Wild Bull. Capra (l.c. 501-8), the various breeds of Goat; ©. « 
grus, the Baluchistan, etc., Wild Goat; €. fateoneri, the Markhor; ©. si sca 
the Ibex. Ovix (l.c. 493-501), domestic Sheep; 0. hoagsoni, the Tibetan 
Great Sheep ; 0. nahwra, the bharul; 0. peti, the Great Sheep of the Pomiadl 
and 0. vignei, the kuch or Wild Sheep, of the Salt Range. Lastly, a 8 
group of transitional animals such as Memitragus jemlaicus (lc. 508-12 
the tehr of the Western Himalaya; #. hytocrius, the Nilgiri Wild Goa 
Nemorhedus bubalinus (l.c. 512-5), the Himalayan Goat-antelope; w. 
txensis, the Burmese Goat-antelope.| Cemas gorat (l.c. 516-7), the a 
of the N.W. Himalaya, or Him yan Chamois. The Boselaphus t : 
cametus (l.c. 518-9), or nilgat or Blue Bull. Tetracerus eh ae 
519-21), the Four-horned Antelope. Antitope cervicapra (l.c. 521-4), the Bl 
Buck. Gazeltta bennetti (l.c. 526-8), the Indian Gazelle, etc., etc.. To that pe 
Bovip2—Oxen, Sheep, Goats and Antelo has to be added the Deer, 
as Cervulus muntjae (lc, 532-4), the Barking Deer. Cervus awis (l.c. 53 
the Spotted Deer; ©. cashmirianus, tho Kashmir Stag; ©. duvauceli, tl 
barasingha ; €. etai, the Manipur Deer or thameng of Burma; ©. poreinus, tl 
Hog-deer ; €. wnicotor, the Sambar or Rusa Deer. And Rhinoceros: pen 
(l.c. 472-4), the great One-horned Rhinoceros, etc., ete. Such then may be given 
as an enumeration of animals from, which, in India and its mountainous fronti« 
horns and antlers are obtained. Commercially, however, the horns mi ; 
almost be said to be derived from the domesticated oxen—all the viper being 
special or fancy articles, in which there is but a limited. traffic. Lg hie > 

Classification.—Horns may be grouped as follows :— red ee 
I. Those that consist of bone and which possess no true oe bees 

in their structure. » wid 
(a) True bone, such as anitlens of slits Lory 
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HORNS AND 
TRADE ANTLERS 

Ti woos (db). ane or te ta pieces of bone covered by skin, such as in 

son. ey thet im more or less consist of true horny matter. 
-. @) Bone tipped by” horn, such as in the horns of the prong-horned 

~ per fd): Ronis covered or sheathed by tre horn, such as in the ox. 
_ ))(e) True horn throughout, such as the nasal horn of the rhinoceros. 
_ Prue horny matter is formed by a modification of the epidermal tissue 

| )eeuperticial layers of skin) and consists of an albuminoid material 
keratin, a substance identical with the chief constituent of wool. 

z, lorns of the first group are largely exported from India to England, antlers. 
the name of deer-horn,. The antlers chiefly traded in are those 
spotted deer (30 inches and under) and the sdmbar (40. inches 

“gerbnder). They are extensively employed in Europe as bone handles 
cutlery, umbrellas, sticks, etc. The second group are valued on ac- 

of the special properties of keratin ; it is elastic, flexible and tough, 
Serena, softens under heat and allows of the substance being moulded 

welded as desired. Long, straight buffalo-horn is valued as a sub- Horns. 
. for whalebone, and on this account fetches a higher price than 

horn. . Accordingly, the tips are cut off and sold separately. The 
of sheep and. goats are whiter and more transparent than those of 

hea animals, and are, therefore, most valued for comb-making, while 
certain’ buffalo-horns are in. demand for ornamental work. Perhaps 
_ one-fifth of the| horns imported into England are used up in the comb combs. 

_ trade, a small proportion being utilised for fancy work, such as shoe-horns, 
seoops, drinking-cups and the like, The solid tips, as also the hoofs of 

B catiio! (which consist largely of keratin), are made into buttons. The long, Buttons. 
straight horns are cut jnto strips softened in a solution of bi-carbonate 
of soda ; the strips being allowed to sweat, are then bevelled and pressed 
together, when they unite into the strips that are employed in place of 

whalebone. In Jaipur and elsewhere in India long straight horns have whalebone 
similarly been used from: ancient times in the manufacture of bows and S*stitute. 
arrows. 

Trade in Horns and Hornmeal.—The EXPORTS of horn of allkinds Exports. 
ose India were 71,894 cwt., valued at Rs. 12,80,051, in 1876-7 ; a decade 
a: ach patel had been reduced by nearly one half, but the value 

e same ; ‘a decade still later the exports were 59,804 cwt., 
Ei ot Rs. 16,73,241. The traffic is one that fluctuates extremely 
according to climatic conditions. In times of scarcity and famine the 

rts increase and the horns decline in value, while in times of plenty ¥rom Bombay. 
the quantity decreases and the value increases. During 1901-2 ‘the 

were 62,944 owt. and Rs. 13,35,759 ; in 1902-3, 71,396 cwt. and 
. 17,05, 257; in 1903-4, 48,405 owt. and Rs. 12,05,798 ; 1904-5, 61 582 

éwt. and Rs. 13, 72,375"; 1905-6, 73,521 ewt. and Rs. 17, ‘49 944 ; and in 
tes 7, 78,771 owt. and Rs. 16,91,532. Usually about 50 per ‘cent. of 

‘trade goes from Bombay, ‘and approximately a similar proportion 
of the total is consigned to. the United Kingdom—the shares taken in ‘to United 
1899-1900 having been 45,660 cwt. ; in 1903-4, 25,718 owt.; and in “™*!°™ 

_ 1906-7, 26,678 ewt. France is the next most important receiving coun 
ving taken i in 1899-1900, 25,590 ewt. ; in 1903-4, 13,226 cwt. ; and in 
906-7, 32,887 cwt. The share contributed by Calcutta is ordinarily 

- little over half that of Bombay. The rrorrs drawn by India from foreign 
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countries (by sea) are unimportant, in 1903-4 having been only 353 ewt., 
valued at Rs. 75,041; and in 1905-6, 316 cwt., valued at Rs. 69,318. 

The examination of the returns of trade carried by rail and river 
reveals the fact that the chief provinces of supply are Bombay, the 
United Provinces, Central Provinces, the Panjiéb, Bengal and Madras, — 
Official returns of the trade of England and Continental countries — 
distinguish as a rule the traffic in deer horns from that in buffalo, and 
judged from these it would appear that India is one of the chief countries _ 
from which the former are obtained. Indian trade statistics donot separate — 
the two, so that the returns reviewed above are for all grades collectively. — 

Indian Industries.—The chief forms of horn used in the Indian craft 
(kangi-sdz) are buffalo and bison horn, since there are religious objections — 
to the use of cow-horn. A cup made of rhinoceros-horn is much prized 
by Hindus, but it is too scarce a material to be generally used. Buffalo- 
horn is by far the most largely employed in India of all horns, but it is 
the least beautiful. It is made into cups, tumblers, combs, musical instru- 
ments, work-boxes, powder-flasks, bows and arrows, hukka mouth-pieces, — 
scent-bottles, snuff-boxes, sword, dagger and knife handles, and many 
other such articles. The centres of the trade are Cuttack, Monghy1, 
Satkhira (Khulna), Hughli and Serampore in Bengal, where combs, — 
brooches, necklaces, snake bangles and the like are made. Rajputana, — 
Jaipur and Kota are famed for their horn works. Rajkote combs, Baroda 
spoons, Kathiawar knife-handles, Surat and Ahmedabad veneered boxes 
and Baroda animal toys of horn are all well known. In Mysore, um- 
brella-handles, powder-boxes and buttons are made of buffalo-horn, and — 
often richly inlaid with ivory and copper. But it is in Vizagapatam 
that horn veneered work may be said to have assumed the condition of 
high-class ware. In Ratnagiri and Savantvadi,a fair trade is done in 
bison-horn work. Aitken (Agri. Ledg., 1897, No. 10) wrote a most 
interesting account of the industry in the former locality. ae 
the most instructive feature of that publication may be said to be - 
method of softening the horn. It is coated with cocoanut-oil and heated 
before a fire until it becomes sufficiently soft to allow of its being pulled — 
out and moulded into the desired shape. ui 

[Cf. Royle, Prod. Res. Ind., 4; Lewin, Wild Races S.H. Ind., 306; Mukharji, — 
Art. Manuf. Ind., 148-9, 279-81; Forsyth, Highlands C. Prov., i., 278-9; 
Hoey, Monog. Trade and Manuf. N. Ind., 130-1 ; Birdwood, Ind. Art., ii., 218; 
Ind. Art. at Dethi, 1903, 194-8.] 

ie | 
HYDROCOTYLE ASIATICA, Linn. ; Fl. Br. Ind., ii., 669; 

Cooke, Fl, Pres. Bomb., 1903, i., 562; Duthie, Fl. Upper Gang. Plain, 1903, 
390-1; UmpBrtiirer®. The Asiatic Penny-wort, brahmi, brédhmaman- 
dukt, tholkuri, karwana, vallérai, mandukaparni. A small herbaceous 
plant, found throughout India from the Himalaya to Ceylon at altitudes 
up to 2,000 feet. Med 

The medicinal properties of this plant were known to Sanskrit writers of 
very remote times, and the early European writers on Indian Materia Medica — 
were also acquainted with the plant. The parts generally employed are the 
leaves, dried by exposure to the air and ground to a powder. The powder is of 
a pale green colour and exhales a slight characteristic aroma. It is an alterative, 
tonic and a local stimulant, said to be efficacious both as an internal and e : 
ternal remedy in ulcerations, eczema, leprosy and other cutaneous affections, 
The chemistry of the leaves was first investigated by Lepine in 1855, who found 
they contained oily and resinous constituents, with mucilaginous principles and 
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INDIA-RUBBER 
SOURCES BOTANICALLY CAOUTCHOUC 

tannin, to which collectively he gave the name of vellarin, a word derived from the 
pyeamnil name of the plant. [C/. Christy, New. Comm. Pl., 1878-88, 58-62 ; Phar- 

. Ind., ii., 107-10; Waring, Baz. Med. of Ind.. 1897, 75-6; Pharm. Journ., 
2 , 1899, Ixiii., 16-7 ; Dutt, Mat. Med. Hind,, 1900, 176; Rept. Cent. Indig. 

‘Comm., 1901, i, i4, 62, 146, 179.] 

* * on 

Fee I 
oe 

__ INDIA-RUBBER, CAOUTCHOUC OR GUM ELASTIC. D.EP., 
‘ ¢, like gutta-percha, is a vegetable inspissated milk or latex. iv.,837-82. 

both cases the substance consists of a hydrocarbon, forming corpuscle- India- 
ke bodies floating in a fluid. Gutta-percha becomes soft and plastic in aol 

hot water and may be moulded into any desired shape, which it preserves 
m cooling. Qaoutchouc, on the other hand, is not softened by heat, is 
aero to water, aleohol and most acids, etc., and retains its elasticity 

a considerable period. Gutta-percha is chiefly obtained from trees 
eee eons to the Saporace2, while caoutchouc is derived from certain 

ants which have been placed in three widely different natural orders. cniet sources, 
are Funtumia, Hancornia, Landolphia and Willoughbeia 

2 ApocyNace2 ; Castilloa and Ficus of Urticace®, and Hevea and 
_ Manihot of Evrsorsiacez. The plants that afford gutta-percha and 
-_india-rubber thus manifest no definite botanical affinity, except that they 
are mostly natives of tropical countries. In the plant tissue caoutchoue 
circulates within certain anastomosing vessels which are distributed 

throughout the middle, or more rarely the inner layer of bark. (Cf. 
Lecomte, Journ. d’ Agri. Trop., 1903, xvii., 375.) A far larger number of 
plants possess milk (and even a caoutchoue-yielding latex) than those 

_ generally viewed as the sources of india-rubber. The term caoutchouc Caoutchouc. 
is sometimes used synonymously for india-rubber, but it more correctly 
denotes the pure hydrocarbon isolated from the other materials with 
which it forms the impure rubber of commerce. Caoutchouc is highly 
elastic, lighter than water, has neither taste nor smell, is fusible at about 
248° F. and inflammable at higher temperatures. 
_ Methods of Agglutination.—When the bark of plants containing rubber Tapping. 

is ‘cut, the milk exudes, and in time hardens on exposure to the air. This 
agglutination may be hastened by adding salt water, alum or acetic acid 
to the milk; but these, more especially salt, increase one of its defects, Use of sait, etc. 

viz, the hygroscopic property by which it becomes moist and sticky, and 
in consequence they injure it commercially. A favourite but wasteful 
method is to allow the milk to flow into holes in the ground and to be 
left. there till the water, etc., has drained off. Boiling the milk is the Boiling. 
system followed in Lagos, while in. the Amazon valley the smoke of a Smoking. 
smouldering fire, combined with moderate heat, is the system almost 
universally pursued with Para rubber. In a few cases the milk is simply 
allowed to dry as it trickles down the stem. This gives the Scrap RUBBER Scrap Rubber. 
of Ceara and a good deal of that of Assam and Penang. The alum (or Alum. 

_ Penang) process was recognised as being useful for Assam, where the 
humid ‘atmosphere salads against the drying of the rubber. Dr. CO: O. 
Weber, in a series of articles contributed to The India-rubber and Gutta- Weber's 
percha Trades Journal in 1902, also 1904, has stated the facts regarding Method. 
ee tar briefly as follows :— 

1. That the so-called coagulation of rubber by acids or alkalis is 
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erroneous in that it is only the albumen which is coagulated by these ’ 
substances, and not the india-rubber itself. 

2. That the albumen contained in latex is very harmful in y 4 
Be | respects, and that it ought to be as far as possible eliminated from th 

before attempting to agglutinate the rubber. 
3. The method he recommends for coagulation is briefly as follows :-— 

First mix the latex with water, at least five times its volume. 
where the latex is thick, actual boiling water may be used with advantage. 
In this state it can be easily strained to remove impurities. - After’ this, 
add formaldehyde in the proportion of 8 oz. to a petroleum barrel ; stir 
well and let it stand for twenty-four hours, when the rubber will collect on’ 
the top and can be lifted out in one mass. In order to remove any traces 
of albumen that may be suspended, the rubber should next be:cut into 
strips and subjected to a thorough washing upon an ordinary rubber 
washing-machine. [Cf. Weber, Chem. India-Rubber, 1902.] ory taco 

But the use of formaldehyde does not seem to have been the success 
that Weber anticipated, though his recommendation for cleanliness 
and repeated washing has been universally accepted. Biflen (Annals of 
Botany, 1898, xii., 165-71) suggested the use of a centrifugal separator. 
The milk is mixed with 50 per cent. of water, and set revolving for a 
time. It is then found that the rubber floats on the top in a thick mass. 
The albuminoids, etc., and all the adulterants are found below. It has 
next to be admitted that by many recent writers the value of centrifugal 
force has been denied, and special machinery patented in which the merit 
claimed is that they do not involve centrifugal action. ist: 

Indian Planting and Gardening (March 29, 1900) published a letter 
from Faber that gives particulars of a method of extracting caoutchouc 
from dry bark, said to have been discovered by a French chemist, M. Gy 
Deiss. ‘This process consists in keeping slices of bark and roots ‘soaked. 
in dilute sulphuric acid while being heated. The woody portions become 
decomposed and can then be washed out, thus leaving the rubber in a ~ 
pure state. For other methods of extracting india-rubber by solvents or 
mechanical processes the reader should consult Gerber’s article on that 
subject. [Cf. Journ. Soc. Chem. Indust., 1902, 414-5; Kew Bull., 1898, 
177-81; Mathieu, Agri. Bull. Straits and Fed. Mal. States, 1903, ii., 18-215 
1905, iv., 223-4, 

Composition of Rubber.—India-rubber may be said to consist’ chibi 
cally of two substances—an elastic material, on which its merit, depends, 
and a viscid resinous substance readily oxidisable, to which it owes its 
depreciation. Hence the greater the,percentage of resin the less the value 
of the sample. The property of the elastic substance also varies, and in a 
marked degree, between that obtained from one genus of plants and that 
of another, so that every gradation exists from the non-elastic hydrocarbon 
known as gutta-percha (which see, pp. 625-8) to the finest gum elastic. 
Caoutchouc yields by dry distillation a mixture of simpler hydrocarbons, 
called oil of caoutchouc or caoutchoucin, which forms an excellent solvent ie 
caoutchouc and other resins. 

History.—During the second voyage of Columbus it was noticed that ad 
inhabitants, of Hispaniola (Hayti) played with balls made from the gum of @ 
tree. In 1770 Priestly recommended the use of that substance for the, purpose 
of erasing pencil markings, hence the name “rubber.” The article was new to 
Europe, and the proposed utilisation of it excited some interest. It was not, 
however," until 1820 that the beginning of the modern industry can be traced. 
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INDIA-RUBBER 
SPECIAL CULTIVATION _ Modern, Sree 

Three years later Mackintosh created the waterproofing trade by dissolving Waterproofing. 
rubbe: in naphtha. Nelson Goodyear in 1839 vulcan it, and “this rapidly 

i to the production of ebonite. Rubber and its products may now be spoken Ebonite. 
of as indispensable to the domestic life and to manufacturing and ; 
snterpr ‘of the entire human race. J. G, Baker wrote in 1886 ( Chron., 
XV., 363) an interesting article on the production of this all-important substance, Modern Phases, 

art of the supply, he then wrote, comes from Sour America, shi from 
Para and Cartha part from Srerra Leone, Mozambique and , 
nd the remainder from Asia. After exhibiting the botanical and 
ographical supplies, Baker dealt with the future, and what he then urged 

tivation has proved the keynote to present successes. So in the 
George King, while reporting the introduction of Landotphia into 

' the Botanic Gardens of Calcutta, observed that the exotic rubbers “ with the 
exception of Ceara are either very large trees or climbers: and although it may ‘Trees and 

_ pay well to collect rubber from them in their native forests, where they have “limbers. 
r( nt o maturity without cost to the collector, it is quite a different matter when 
heir pl: ating d protection have to be paid for, and their coming to maturit 
as to be awaited for years.” That opinion has since been somewhat modified, 
ough, so far as the interests of the European planters (who are at most temporary: 

~~ 

residents in the tropics) are concerned, not materially. The plantations establi 
_ bythe Government of India have, however, begun to prove of considerable value, 

a8 have also some of those made by private enterprise. Indeed, the experience 
of the past few years would seem to show that perhaps greater success may 

_ attend private enterprise in this direction than was currently believed a few 

_ Conditions of Success.—The whole question of rubber production Success. 
seems to turn on the cultivation of. quick-yielding species, on superior ™Aitions. 
methods of causing and securing the flow of milk, and on the high prices 

_ prevailing for carefully prepared rubber. The production of caoutchoue 
by the spontaneous change of the hydrocarbon isoprene is not at present Jsoprene, 

practical importance. Many of the oxidised-oil products now being 
manufactured manifest nota few of the properties of rubber and seem 

_ destined to relieve the strain for supplies of the natural article, but they 
have all one serious defect, namely they possess no elasticity. Accordingly, 
the fear of over-production of natural rubber, most writers think, is at 
‘presentinfinitesimal. [Cf. Ind. For., 1898, xxiv., 187 ; Kew Bull., 1899, 27 ; 

ourn. Soc. Chem. Indust., 1902, xxi., 56; 1904, xxiii., 556.) 
Modern Demand.—The growth of modern demand for rubber may be Demand. 
manifested by the following : the exports from the Amazon valley alone in 

_ 1864 came to close on eight million pounds, and thirty years later (1904) 
_ they came to sixty-seven million pounds, a Y bgets that represents the 

matic tapping of twenty million trees, an 

| 

& 

I 

| _ system which fetched over.thirteen Twenty Million, 
million pounds sterling (see p: 660). In India, Ceylon and the Federated “““ 
Malay States rubber cultivation is being vigorously prosecuted, and the 

future seems destined to see a still further expansion in these countries. 
_ Asiatic Production.—In Ceylon during 1905 there are believed tohave Ceylon. 

been 40,000 acres devoted to Hevea and to a lesser extent to Castilloa 
_ rubber trees. The plantations are mostly within the valleys, but some 
_ extend up to an altitude of 2,000 to 2,500 feet. It seems an accepted 
_ axiom that the higher Hevea is planted, the slower it will grow and 
a less the yield.. .Castilloa ceases to be profitable in Ceylon at 
altitudes above 1,500 feet. It has recently been urged, regarding 
_ Ceylon, that it might pay to extend plantations of these rubbers into 

ugh that have to be systematically irrigated. Speaking of South India, 
i Proudlock, Curator of the Government Gardens on the Nilgiri hills, 
made an interesting discovery, viz. that Castillow trees three or four Csstilloa.. 

years old, in the Barliar plantation (2,400 feet), yielded a somewhat 
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months later these, self-same trees yielded a better quality of rubber; 
hence he concludes that the change from yielding a gummy substance — 
to yielding a true rubber coincides with, or closely follows the period — 
when the species first begins to produce ripe seed. In Travancore much 
interest has been taken by His Highness’s Government in the allocation — 
of suitable tracts within the valleys of the State for rubber plantations. 

Commercial Rubbers.—The rubbers of commerce are (a) the biscuit 
and bottle rubbers of South America, such as the Para (the most impor- — 
tant) which comes from Brazil, Venezuela, and recently from Ceylon and 
the Straits. (6) Castilloa, such as the Central American rubbers, of which 
there are certain grades :—Nicaragua, West Indian, Honduras, Mexican, 
Guatemala, Panama and Peruvian. These appear in Biocks, SHEETS or 
Scraps. 
stickiness; it coagulates in tears forming scrap. (d) Pernambuco and 
Mangabeira are coagulated with salt and are accordingly “ wet” rubbers. — 
(e) Numerous trade forms of African rubber, such as Gambia, Sierra 

Batanga, Leone, Lagos, Gold Coast, Congo (ball), Calabar, Cameroon, 
Liberian, etc. (/) Mozambique (ball), Sausage (liver), Madagascar (good. 
and fine, also black). (g) Asiatic, such as Assam, Rangoon, mostly scrap” 
tubbers formed into cakes, slabs or loaves. (h) Javan, Bornean, New 
Guinea, etc., rubbers (see Gutta-percha, p. 626). aie 

(C7. Thomas Bolas, India-rubber and Gutta-percha Indust. (six lectures), in’ 
Journ. Soc. Arts, 1880, 753-813 ; India-rubber and Gutta-percha Indust., in Ind, 
For., 1898, xxiv., 111-9; Rubber, in Queensland Agri. Journ., 1899, v., 410, ete. 5 
Morris, Sources of Comm. Rubber, Cantor Lect. in Journ. Soc. Arts, July 1898, 
745-96; Sadebeck, Die Kulturgew. der Deut. Kolon., 1899, 268-81; Wiesn My ; 
Die Rohst. des Pflanzenr., 1900, i., 356-89; Semler, ,Trop., Agrik., 1900, ii, 
692-724; Nisbet, Burma under Brit. Rule and Before, 1901, i, 439); ii., 875 
Bethefte zum Tropenpfl., 1905, vi., 74 ; Journ. Soc. Chem. Indust., 1882, i., to 1905, 
xxxii. ; Kew Bull. (add ser., vii.), 1906; Tschirch, Die Harze und die Harzbehdlter, — 
1906, ii, 989-93 ; Herbert Wright, Rubber Cult. in Brit. Empire, 1907 ; Hemsley, 
Kew Bull., 1907, 153-6 ; The Ceylon Rubber Exhibition, in Agri. Journ. Ind., 1907, a 
ii., pt. i., 73-80.] 

The following, in alphabetical sequence of their scientific names, may — 
be given as a brief statement of the india-rubber yielding plants of the 
world in which India is presently interested :— , al 

Castilloa elastica, Cerv.; Hemsley, l.c. 156; Uriticacez. Central American, — 
Panama and Nicara, Rubber. Torquemada was the first to mention the 
rubber of Mexico. © gave it the name of wlé. Long years after, Cross success- 
fully introduced the plant to the Old World. In 1876 he conveyed live plants 

(c) The true Ceara isa dry rubber, very elastic, and free from — 

to Kew Gardens, and from that supply the plants that first reached Ceylon and 
finally India were distributed by Sir William Thiselton-Dyer. Willis and Wri 
(Handbook Veg. Econ. Prod. Ceylon, 1901, 41-5) give many useful particulars } 
regarding the experience gained in that country. Mr. W. 8. Todd subsequently — 
was successful in having conveyed from Mexico and San Salvador seeds w: 
he germinated in Burma and ultimately sent supplies to Samoa, a fact of some 
interest, since the seeds of this species are believed to lose their vitality very 
rapidly. But there are two species of Castiltoa that yield rubber, and compara- 
tive studies have not as yet established which is the more preferable for special 
cultivation. The Indian and Ceylon plant is chiefly €. elastica, the Mexican 
species, and ¢. Tunuw, that of British Honduras and Costa Rica, »This is the 
tunu rubber or el hule macho (the mule-rubber), but is not the mule-rubber of 
Brazil. be 

Manson (Ind. For., 1901, xxvii., 75-96) furnishes much useful intone aa 
regarding the India-rubber plants of India. Of this species he remarks that i 
is cultivated in Mergui under wrong conditions, namely on swampy gound. He 
recommends that it should be tried in Tenasserim on hillsides with a western 
aspect. The plant has been fairly successfully grown on the hills of South India, 
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| of coe een ey nd I | Spain | Garér, 

y conditions 
y recommends it for ‘the moist regions of the hills, and 

foe of Mysore. [C/. Morris, Cantor Lect. Le. 761-5; 
Ceylon, 1898, ser. i., 96-104; 1903, 125-9; Cook, Journ. 

Soe. Ind., 1904, 30-43 ; Bull. Imp. Inst., 1903, 160-7 ; 1904, 32-8 ; 
rop. Agrist., 1905, xxv., 160-5, 199-200 ; Board of Trade Journ., 1905, 134-5 ; 

hirch, l.c. 1008-0 5 Wright, Rubber Oult. in Brit. Empire, 1907, 20-1; Herbert 
‘ocoa, 1907, 78-9; Rubber Exper. in Bomb., in Agri. Journ. Ind., 1907, 
; Kew Bull., 1907, 103. 

macrophylla, @. Don.; APOCYNACES. A large climbing shrub met 

neither hos cal Puniity of the former nor the 
ie eaochen 

2 Bhan Noi h ‘and East Bengal and the moist tropical forests of India generally 

7 

{ 

| 

p/ acco 
for the 

. Bot. . 

, but from experience genet at Buitenzorg the subject does not seem 
[C/. Kew Bull., 1896, 186; Manson, lc. 4; Bull. Imp. Inat., 

R. Br.; ASCLEPIADACEZ. An extensive climber, fairly 
on the western and southern tracts of India, and is stated to mane 
tedly cultivated with a view to the utilisation of both its milky repea' 

wt beautiful fibre. So long ago as 1893 the rubber prepared from it 
j ea iat on in seulorpenitads 1 ‘ rh gece f equal to Ceara rubber from Brazil, 
altho oe a ties very encouraging.” [C/. R.E.P., Comm. 

Ny rt i Ind. a ye 1898, xxiv., 429; Dunstan, Offic. Repts., 1903-4; 
c. 
thera micrantha, 4. 0¢.; Gamble, Man, Ind. Timbs., 488; Apocy- 

. et A large climbing shrub common in the Darjeeling Himalaya at 3, 000 to 
_ §,000 feet, also in Assam, Sylhet, the Khasia hills and Burma. In Burma it is 

nwedo,. 
Recently a sample of the milk of this plant was furnished by the Conservator 

fale Tenasserim, Burma, to the Reported on Economic Products to the 
vernment of India, with a view to obtain particulars as to the value of the 

eaoutchouc and suggestions for a method of coagulation to be adopted roi 
the milk. It was ultimately examined by Dunstan, who gave the analysis 
cont with 8471 yd cent., resin 11-5 per r cent., and insoluble matter 4 ve ca 

with ash 1 Liakgeti wit Le r cent. The rubber was pronounced of a good quality. 
be necessary, the report continues, before the above results 

can be aoseebed as representative, but if furnished in quality corresponding 
vig the sample analysed, it would be readily saleable, 

Ficus elastica, Rovb.; Fl. Br. Ind., v., 508-9; King, Ann. 
Bot. Gard. Cale., 1888, i., pt. i., 45, t. 545 Gamble, Man. Ind. Timbs., 
641-3 ; Brandis, Ind. Trees, 603 ; Manson, “Le: (reprinted as Comm. Cire; 
1901, No. 4, 6); Hooper, Rept. Labor, Ind. Mus. (Indust. Sec.), 1903-4, 

«26; Reinhorz, Agri. Ledg., 1904, No. 4; Bald, Cult. of Ficus elastica, 
| 1906; Coventry i in the Forest Bull. Ind., 1906, No. 4; Mann, Assam Rubber 
4 and ‘its Commercial Prospects, in Agrt. Journ. Ind., i., pt. iv., 390-8 ; Kew 
__~Mus. Guide, 1907, No. 1,195; Urticacez. The India-rubber Fig, Indian 

Caoutchouc Tree, the bor, " attah bor, kagiri ranket, lesu, yok bawadi, 
kyet paung, etc. The Karet rubber of West Java—a name which 

pe points out may have been derived from the Burmese kayet (kyet). 
A gigantic tree having its leaves and shoots perfectly glabrous, and 

which usually sends down from its branches numerous aerial roots. It 
frequently germinates naturally from droppings of birds, and is conse- 

ntly often at first epiphytic. When under these circumstances it © 
to become attached to another tree it grows slowly for the first 

six to ten years, and when its roots have reached the ground it usually kills 
the foster plant. It then grows more rapidly;and becomes an immense 
and very lofty tree (from 100 to 200 feet in Leight). It is met with on 
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the outer Himalaya from Nepal eastward to Assam, the Khasia hills a 
Burma, being especially plentiful in the Hukong valley, It usually oce 
in altitudes from 1,000 up to. 3,000 or sometimes as much. as 5,000 fee: 
It is now largely cultivated both as a shade or ornamental tree and asa 
source of rubber. For the latter purpose plantations were established in 
Java as early as 1872, and in Assam in 1874. ao. ae 

INDIA-RUBBER PLANTATIONS,—From the Assam. Forest Depart- 
ment Reports of 1897-8 it may be learned that 88 acres were pla ] 
with this fig in Kulsi during 1873-7, and that in 1898 there were 2,4 
trees on that plot having an average height of 87 feet 8 inches and mean ~ 
girth. of central bole of 64 feet; further that.in 1878, 13, acres. were 
planted, and ‘the trees were in 1898, 81 feet in height and 9 feet in 
girth ; that 254 acres were planted in 1883, and the trees on this 
extension. were, when reported on, 67. feet in height and 5 feet in 
girth ; and lastly that in 1884 there was a still further addition made « 
333 more acres, the trees of which were found in. 1898 to be 55 feet high 
and 44 feet in girth. In the report for 1904-5 (Prog. Rept. For. Admin. 
Assam, 9) it is stated that “‘ 56} acres were exploited, 4,100 trees tapped 
and. 2,550. lb. of rubber obtained. The yield of rubber varied from 624 
Ib. per acre in the plantation of 1878 to 304 lb. per acre in Block II. o 
the plantation of 1883.” “The cost of tapping was Rs. 672 or annas 4, 
pies 3 per Ib.; and.of the rubber obtained, 1,488 Ib. were sold for 
Rs, 4,020-6, or Rs. 2-11-3 per Ib.; 3 lb. were kept. as.a sample and 
1,059 lb: sent to London for sale.” 000 4) a 

In the Charduar plantation there were in 1898, 1,700 acres eth 

29 Ib. 
fig. Experimental tappings were made in 1896-7 and 1897-8. T. 
gave for 21 trees 46 and 48 lb. of rubber respectively, 2.¢. 2°19 and 2: 
per tree. The rubber produced was in England valued at 2s. 3d. to 2s. 9d. _ 
per lb. In the report for 1904-5 it is said that’ “in the Charduar and 
Bamoni Hill plantations, Darrang Division, 3674 acres were worked, 7,103 — 
trees tapped, and 9,8172 Ib. of rubber obtained.. The yield. of rubber — 
varied from nearly 37 lb. per acre in compartment 3 to 174 lb. per acre 
in compartment 11 of Charduar. In Bamoni Hill plantation only 5 Ib. 
per acre were yielded, but this is accounted for by tapping being confined 
to small suppressed trees.” Home (Ind. For., 1899, xxv.,°70) estimates — 
the annual yearly outturn from these Government plantations at 8,000 Ib. 

of rubber, which at 2s. 8d. would give a gross return of Rs. 16,000 or a 
net return of Rs. 10,400, or say 9. per cent. on the capital cost of the 
plantations. But does this estimate include the cost of management, 
rent and interest? Plantations on a much smaller scale have’ been 
attempted in Madras and Mysore. oa 

PROPAGATION.—According to Claud Bald, ‘‘ the prime requirements for 
raising this rubber are two ; high, or well-drained land, and a hot steamy climate.” 
Fruit is produced from March to October, but according to Bald, the best seed 
is obtained in the hottest months, May, June and July. When collected the — 
fruits or figs are dried in the sun and mixed with powdered charcoal to preserve — 
them. They are about the size of peas, and at the time of sowing are broken — 
up, and the seed thus sown mixed with portions of the disintegrated fruit, _ beth ; 
sandy loam is most suitable for seed-beds and the best time for sowing wo 
appear to be during the rains, viz. from June to September; but in some of the — 
Government experiments the sowings are made in January and others in October: 
Bald recommends sowing in seed, pans or boxes covered with glass. The seed 
is lightly scattered over the surface of the ground, and germinates about thr 
months later. But the drainage of the beds must be perfect, and the groun: 
allowed to become neither very wet nor very dry, and at the same time the plants 
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ast be shaded from the sun for some time. When 2 to 3 inches high, the 
dlings should be lanted to @ properly dug nursery-bed, well raised and 

‘drained. They should then be planted in lines about one foot a . When 
1 to 2 feet high, they may be put out in their permanent positions, but it is pre- 

ble to retain them in the nursery till they are 10 to 12 feet high, so aa to 
nt them being eaten by animals. In artificial planting it is found that 
‘grows best on mounds. In the Kulsi plantation of Assam, lines are cut 
th the forest 20 feet wide and 50 feet apart from centre to centre. On 

'15-foot stakes are put aH 25 feet apart. Round each stake a mound 
nm up, 4 feet high, on which the rubber seedlings are planted. In the 
r plantation the lines are 100 feet apart and the trees planted 50 feet 

put the cleared lines of 20 feet were found insufficient and so were widened 
» thus effectually checking drip and affording the light necessary for full 

th. The trees may also be propagated from cuttings, which must be from 
leshy shoots obtained by pollarding several branches of an old tree and 
them. to send out shoots. The best time to take cuttings is May and 

. Both in Sikkim and Assam the epiphytic tendency of the plant has been 
led by tying seedlings or cuttings growing in baskets on to trees and 

low: ng them to become attached to and to kill the trees in the way already 
mentioned. Gamble gives a full account of the methods of propagation pursued 

_ in various plantations which the reader should consult, as also the pamphlets by 
Bald and Coventry. wn 
a INDIAN CAOUTCHOUC.—Most of the India-rubber procured from India has 

been collected from wild trees in the natural forests. It is collected by the hill 
tribes in tracts beyond the British frontier, and sold to the people of the plains 

_ in the form of balls that have to be carefully examined for stones or mud placed 
in the centre... The Government plantations have recently begun, however, to 

= ute a superior rubber, the proportion of which is likely to be yearly in- 
i od. The latex is collected during the dry months. Eight oblique cuts are 

Py e on the main stem, sloping downwards and at a little distance from each 
. The best tool for making, these incisions is said to be a carpenter’s gouge 

d with a small mallet. ese incisions should not, be deep, as the milk is 
ted just below the outer bark, and the lowest should be about 4 feet from the 

ground. Below the incisions pots,or kalsies are tied round the tree one under- 
neath the other, which are left attached for the day. The trees should be tapped 
“gla watry ott years. IR£ tapped yearly they are liable to die. A few spoonfuls 

a 

_j <egeg.: the 

Aa : 

watery solution of alum are usually put in each vessel of milk, after it has 
purified of extraneous matter. The milk coagulates and the rubber is ex- 
l to air on sticks and allowed to drain for a week. In a month it is ready 

market. » The yield from each tree in the Assam plantations at the present 
si is approximately 8 oz. per annum, and the average age of the trees is 
_ about 26 years ; but according to some writers, the trees may be tapped at 14 years. 

. 6 §. Carr’s remarks (Ind. For., June 1905, xxxi,., 335-7) regarding method of 
pursued in Assam and the coagulation of the rubber should prove in- 

tive to those interested in the subject, and an article by Mann (The Tapping 
of Assam Rubber, in Agri. Journ. Ind., 1907, ii., pt. iii, 277-9) should also be 

___Recent Publications.—Mann (/.c. 393) reviews in a forcible manner the opinions 
P| cere arrived at by Bald, Coventry and Eardley-Wilmot (in the most 

t publications mentioned above on the subject of Indian Ficus elastica). 
He writes, “The factors which will determino the practical success of Assam 

»b Pay Petbare be set out as follows :— : ne! 
‘ The initial or capital cost of forming a rubber plantation and bringing 

bo elyt “a —_ age at which the trees will commence pak bees 
me &324(3)i ‘ yield which may be expected per tree per acre. 

‘st (4), “ The cost of working a bearing plantation, collecting the rubber, and 
| q ; v? 

Beer 

_ Mann endeavours to obtain from the publications in his hands an answer to 

a ig . , 

. 653 
2] 

INDIA-RUBBER 
ASSAM RUBBER PLANTATIONS FICUS ELASTICA 

Assam 

Transplanting. 

Alum used in 
Coagulation. 

Yield. 

Governing 
Factors. 

Private 
Enterprise. 



INDIA-RUBBER 
sonata ELASTICA RUBBER’ YIELDING PLANTS 
ssam 

Disappointing. | conclusions are disappointing. He continues, “The prospects are so doubtful, — 

By-product 
with Tea, 

Value of 
Improved 
Methods, 

Chemical 
Analysis. 

Trade. 

Exports, 

Price Realised. 

and even if successful so poor as compared with the culture of Para or Castillon __ 
rubber in Ceylon, the Malay States, or even South India, that one is. inclined Pa | 
to consider any large extension of the culture of Ficus elastica in North-Bast 
India as out of the question. And I must say that this impression has been very — 
strongly confirmed by almost all that I have seen in these districts, if the Assam 
rubber is to be cultivated as a separate industry. On the present evidence the 
length of time which it is necessary to wait for returns, the smallness of the returns — 
when they are obtained, the doubt as to the market fifteen or twenty years hence, 
would seem to make investment in Assam rubber culture, as a separate Misi a | 
a very doubtful speculation in North-East India at any rate. I do not see 2 
at the rate of outturn obtained now at Tezpur, more than Rs. 15 to Rs. 18 
acre profit could be obtained per annum ; and even if this were multiplied by tour 
it would hardly be attractive enough to "induce an investor to wait over twen 
years for the result. In fact, the only possibility of Fiews elastiea culture v 

tea. In this case, the growth of Assam rubber may afford a means of turr 
land to profitable account which would otherwise only remain useless to its owners. 
It may be that future discoveries with regard to improved methods of toppilg! 
new methods of growth, means of tapping the plants annually without: niente 
or of growing a larger number of healthy heavily-yielding plants on the same 
may alter the opinion above expressed. But as it stands, and with the 
before us in the two pamphlets under review, I feel that no other conclusion is 
possible than that Assam rubber culture can only continue as a dependent of a 
another larger and more profitable industry, and then can’ only occupy” the 
inferior land.” 1 off 

Chemistry.—A representative sample of 1903—4 rubber from: the Charduar 
rubber plantation was submitted to analysis in the Scientific’ and Technical 
Department of the Imperial Institute, and gave the following results :—The rubber _ 
was of a reddish-brown colour, but showed here and there small white patches. — 
It was highly elastic and tenacious, dry, clean and free from stickiness. It was 
completely soluble in chloroform, carbon disulphide and benzene, and 
in ether. The analysis was as follows :—caoutchouc 76°67 per cent., resin 19°2, 
albuminoid matter 1:5, dirt and insoluble matter 17, moisture 0° 9, ash in 
dirt 0:5. A high percentage of resin appears characteristic of rubber’ from the Ls 
Charduar plantation. No precise data are available to show how the a 
of rubber varies with the age of the tree or locality from which produced. 
specimen of Assam rubber examined by Hooper gave the following :—resin 
12-65, caoutchoue 85-95, water 1-0 and mineral matter 0°40, while a sample” 
Andaman rubber (from this tree) gave resin 4°87, caoutchouc 67:06, water 27°57 
and mineral matter 0°50 per cent. There is ‘thus a wide diversity in ei e:| 
position which it seems essential should be explained. 

Trade.—The imports into India across its land frontier, more celia z 
into Assam, are considerable. During the year 1901-2 these came to 1,470 
ewt., valued at Rs. 1,55,656 ; in 1902-3, 733 cwt., valued at Rs. 65. 912; 4 
in 1903-4, 1,601 cwt., valued at Rs. 1,66,629 ; in 1904-5, 3,083 ewt., valued 
at Rs. 3,50, 773; in 1905-6, 2,587 owt, valued at, Rs. 3, 56,413; and in 
1906-7, 2, 330 cwt., valued at Rs. 3,03, 194, Of these amounts a very a 
proportion usually comes from the Naga and Mishmi hills. Recently | 
Government plantations have begun to contribute to the annual supply — 
something like 3,000 Ib. The exports from India to foreign countries in 
caoutchouc (mostly the produce of F. elastica) were in 1903-4, 1,792 ewt., 
valued at Rs. 3;47,196, and in 1906-7, 4,489 cwt., valued at Rs. 11, 18,487; 
but the traffic fluctuates very greatly, especially the supply drawn ‘from 
Burma, for in 1899-1900 the foreign exports were returned at 8,169 cwt., 
valued at Rs. 15,80,729. These foreign exports are usually drawn. from 
Bengal (including Assam) and Burma, and are consigned chiefly to the — 
United Kingdom and the United States. In a report furnished by the — 
Director of the Imperial Institute (Feb. 3, 1905) the value of the Charduar — 
rubber is stated to have been 3s. 8d. per Ib. on the London market. For 
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PARA RUBBER TREE 

“aman Arrow dogeet the value of this rubber is stated to be only 
., owing to th uantity of resin which it usually contains. 

bag nh ; ie raters Tree Me Durrung Dist., in hk Agri.- 
aig ‘idecca, ey 1869, i., 71-81; For. Admin. Rept. B , Assam, 

rr ten to fifteen years); Ind. For., 890, xvi., 
1893, xix., 346-52; 1897, xxiii, 240-1, 420-1; 1898, ‘xxiv., 206-9 ; 

¥ 63-4 ; 1900, xxvi., 569-85 ; Kew Bull., 1891, 97-100 ; 1892, 68, 70; 
8 800 171-4; ‘the 1898, 177-81, 312; Morris, Cant. Lect., l.c. 1898, 785-9 ; Thomson, 

‘on Hukong Vi and U. M Basin, 1895, 10-7; R.E.P., Comm, 
rc., 1896, Nos. 3, 12; 1897, No. 1; 1898, Nos. 5, 10; 1899, No. 2; 1900, 

vo . 8, 1}, 12; 1901, Nos. 1, 4; Gaz. U Burma, 1900, ii., pt. 1, 325-35 ; 
Ribbent: Pp, For. in Brit. Ind., 1900, 198-221; Nisbet, Burma under Brit. Rule 

1901, ii., 77; Mukerji, Handbook Ind. Agri., 1901, 488-9 ; Imp. Inst. 
, 1903, 145-57 ; Jumelle, Les Pl. & Caout., etc., 1903, 11, 13, 1h ote. ; 

oc. Ohem. Indust., 1904, xxiii., 1154; Rev. des Cult. Colon., 1904, xiv,, 
6 “Techireh, Die Harze und die Harzbehiilter, 1906, ii., 1010-2; Wright, Cocoa, 

17, 80; Wright, Rubber Cult. in Brit. Empire, 1907, 37-8.) 
intumia elastica, Stapf; Arpocynace®. This is the ire or Lagos Rubber 
, which previously was known as Kickxia elastica. It is being experi- 

nt grown on the Nilgiri hills, ete. [C/. Morris, Cant. Lect., lc. 776-7; Kew 
full. 1 i, 241-7; 1899, 29-35; Agri. Bull. Straits and Fed. Mal, States, 1903, 

x., 136-8; Bull. Imp. Inst., 1903, 160-3 ; Johnson and quaarton yeh Rubber 
Repts. of Gold Coast and Sierra Leone Col. Repts. Misc., 1904, No. 28; Wright, 
scoa, 1907, 79 ; Kew Bull., 1907, 187.] 

_ Hancornia speciosa, Gomez; APOCYNACER. This yield the Mangabeira or 
buco Rubber of commerce—exported from Brazil (Kew Mus. Guide, 

wis 1907, 154; Evupnor- 
). 

- Hewes enone Mull. Arg.; Hemsley, Kew Bull., 
AC The Para Russer TREE. This and one or two allied species occur 
the forests of Central and Northern Brazil, and in the forests of Para from 
mouths of the Amazons, south and west. They all yield rubber. The region 

dicated has a climate remarkable for its uniformity of temperature, 87° F. 
ay and 74° F. at night, the mean 81° F, and the highest record 95° F. 

The rainfall occurs principally in January to June, the maximum being in April, 
when it reaches 15 inches. It is a very healthy region with a remarkably 

and continuously moist soil. The trees grow rapidly and attain some 30 
ans t in three years. 

_ By far the best rubber is obtained from the species of this genus. In 
uct, where Hevea can be profitably fh arty it will never pay to cultivate any 

rubber plant. The vines afforded is stronger and possesses a much higher 
strain than that of any other plant, its tenacity being due, so it is thought, 

to the method of coagulation. Once established, Mevea requires but little care, 
“and rough weeding will suffice. It is, however, liable to several pests, more 

y canker, and has to be Pepteoter from browsing animals (deer, etc.) 
_When in the young plantation s The trees may be tapped when about six 
| eae they come into full 

with the methods of tapping and curing pursued; absolute cleanliness 
is indispensable. The bark of the trees about to be ta yeas ehe should, be first 
‘cleaned and the V-shaped cuts on the perpendicular central channel made with 
decision and thoroughly cleansed before the milk begins to flow. Dust, sand and 
‘other impurities greatly lower the value of the rubber, since they can with diffi- 
ond be subsequently removed. Deliberate adulteration once proved will 

tly ruin a plantation or source of supply. ' 
| INDIAN ACCLIMATISATION.—This rubber tree has been successfully culti- 

mA in Mergui and Tavoy. It has also been fully acclimatised in the south- 
~ districts of Ceylon, where so much attention has been paid to the pre- 

tion of the rubber that it has actually fetched a higher price than that 
the indigenous home of the plant; but while, owing to its purity, it is 
le for waterproofing, it seems to lack the tensile strength of the rubber 

| or Dictionary will be found a brief review (an abstract from 
 Thiselton-Dyer’s report) of the historic facts the introduction of 
this plant into Asia from seed germinated at The first endeavours 
_in Burma date from a small consignment of plants sent to Mergui by Sir 
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Tn 1884 some of the better established plants began to seed, and an acc 

31-3), W. F. L. Tottenham, Conservator of Forests, gives the results 

‘and 81-78 acres on King Island. ‘The conservator of the Northern Circle (1. 

George King in 1877. _A second consignment was obtained in 1879 from Ceylor 
7 

tised stock of. soouunes was thereby obtained... Manson, in his Short Histo: 
of the Mergui Rubber Plantations of that Province, has carried the record to 
present date. In May 1900 sanction was accorded for the gradual forma 
of a plantation of 10,000 acres of Hevea trees. This was to be located, 5 
acres in the Sandawut reserve and a similar area on King Island,, The y 
was started in 1901 by 46 acres being planted out, 12 by 12 feet. By 1 
1,518 acres had been planted, and the operations have since been vigoror 
prosecuted, annual extensions taking place according to the scheme sanctic 
The purpose in view has been to demonstrate the commercial possibilities of 
rubber cultivation in Mergui. Already 929 lb. of rubber have been prod 
and the nurseries, according to the last report, contained 600,000 plants, wi 
addition of 100,000 self-sown seedlings in the original experimental garden. 
the Annual Report Forest Administration of the Tenasserim Circle (190 

further year’s efforts. The total amount of dry rubber collected during 19 
was 1,450 lb., of which 54 Ib. 6 oz. were collected during the rains... The ce 
collection came to about 11 annas per lb. _The area was intended. to have 
extended by 1,250 acres, but owing to an outbreak of cholera only 818-6 
were added to the plantation. Of that expansion 736°87 acres were in 

says that Hevea has not proved a success in the Katha Division, Hooper (F 
Labor. Ind. Mus. (Indust. Sec.), 1906-7, 6) mentions the result of moar : 
a sample taken from a white-ant’s nest (Termes gastroi), Therubber was ° ‘great 
excellence, the resin having apparently been extracted by the ants. = 

Thus, then, it may fairly Bo said that Brandis, who early foretold succe 
for Tenasserim Para-rubber cultivation, has been abundantly. confirmed, 
the future seems destined to see large developments. Already private en 
is engaged in the business, and doubtless when the possibilities in this dir 
of its forest property have been fully established, Government may wit 
(Ind. For., Sept. 1905, xxxi., 330-4). For methods of propagation and 
of tapping the trees, consult the technical publications, more especial 
circulars issued by the Director of the Royal Botanic Gardens, Ceylon. _ . 

South India.—A good deal of interest has recently been taken in the Y 
bility of Travancore and even of Mysore becoming hopeful localities for P. 
rubber cultivation. It is said by planters and others that thousands of acres o! 
heavy forest-land, below 1,000 feet in altitude, exist that possess rich soils and a 
liberal rainfall, eminently suited for rubber, but which at present are valueless — 
because not put to any purpose. Some progress has, however, been made, 
‘taking South India as a whole, Para rubber has not so far been the unqual 
‘success anticipated. A writer in the Madras Mail (March and April, 
seems to take a hopeful view, however, and the subject has by no means b 
abandoned. ye saees Me: , 

Bengal and Assam.—Considerable efforts have been made‘ to organise Pi 
rubber plantations in Northern and Eastern India, but with little encourage 
so far. The trees have been planted out in Kurseong, Jalpaiguri and Buxa, 
the reports of the Forest Department cannot be said to be favourable. [Of 
Mann, Cult. of Para Rubber in North-East Ind., in Agri. Journ. Ind.,— 1907, 
ii., pt. iii., 273-6. tds ai ire 

[Cf. Robert Cross, Rept. Investig., 1877, reprinted in Ind. For., 1879, ix 
5-26; Notes on same, l.c. 1882, viii., 62-5; Temple, The Rubber Indi stry 
Amazonas State, Dipl. and Cons. Repts. Brazil, Misc., 1900, 530 ; Agri. Bull. Sir 
and Fed. Malay States, 1903, ii:, 99-105 ; Willis, Cire. Roy. Bot. Gard. Ceylon, 
No. 4, 23-36; 1899, 105-68 ; Kew Bull., 1898, 241-77; Morris, Cant. Lect., | 
750-60; Mukerji, Handbook Ind. Agri., 1901, 485-9 ; Stanley Arden, Rept. 
Malay States, 1903; Agri. Bull. Straits and Fed. Malay States, 1903, ii, je 
44-8; Thiselton-Dyer, T'en-year-old Trees, 70-1; Rodrigues, The Heveas pie 
Seringueiras, 12-6, 57-61; Pears, On Preparation of Crude Rubber, 1904, iii., — 
119-20, 159; De Indische Mercwur, 1904, 309-10, 327-9, 330, 439-40; Agri. — 
Bull. Straits and Fed. Mal. States, 1904, iii., 311-9, 339-88, 405, 412-8, f. 
Hawaiian For. and Agri., 1904, 290-1; Trop. Agrist., 1905, 446-8 ; Johnson, C7 
and Preparation of Para Rubber; Tromp de Haas, Results of Exper. Tappings 
of Hevea Brasiliensis, in Cult. Econ. Gard. Tyikewmenh, 1900-4, transl im 
Agri. Bull. Straits and Fed, Mal. States, Aug. 1905, iv.; Bull. Imp. Inst.,— 
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‘di, No. 3,. 187-91; Agri. Bull. Straits and Fed. Mal. States, 1905, 1-3, 
7, 226-30; Cook, Cult. Cent. Am. Rubber Tree, U.S. Dept. Agri. Bull., No. 
Wet Ind. Bull., 1906, v., No. 3, 210-5; Trop. Agrist., 1905, xxv., 216-21, 
35; Wright and. Bruce, Para Rubber in a Agri. Journ. Roy. Bot. Gard. 

‘1905, iii., 55-86; Utilisation of Para Rubber Seed-oil and Cake, in Bull. 
p. Inst., 1903, 156-9; 1904, 22-3; Tschirch, Die Harze und die Harzbehiilter, 

993-1005 ; Butler, Disease of Rubber Trees, in Agri. Journ. Ind., 1906, 
. tii, 260-1; Sly, Rubber Eaxper. in Bomb., 1906, i., pt. iv., 415-6 ; "Rubber 
in Bomb., 1907, ii., pt. i, 80, 80, 86-92; Wright, Cocoa, 1907, 717-8 ; Wright, 

tubber Cult. in Brit, Empire, 1907, 18-9. 
yndolphia Kirkil, Over, and L. owariensis—East and West African Rubbers ; 

[ACE@. A genus of climbing plants, ‘met with in Africa, of which several 
fford rubber. To Sir John Kirk is due the honour of having first directed 

attention to these . Sir George King, in the Annual Report of the Royal 
otanic Gardens of Calcutta for 1880-1, reported the germination of seeds obtained 

wugh Kirk. The’ plants unfortunately, however, subsequently died. At the 
mb Oh spre of the’ Nilgiri hills, further efforts were made to acclimatise 

nt. About the same time thirty-four plants were reported as doing well 
ath Malabar. In the report of the Government Botanic Gardens, Bangalore 
8), it is spoken of as growing like a weed. In the Report for 1902-3, 

m wrote : “* Much nonsense has been written lately concerning a new rubber 
a ndolphia Tholtonii found on the French Congo.” . . . “‘ The latex of this 
itle ‘shrub, which is only half a foot high, is chiefly stored in the root.” The 

: ‘Landolphia promises to be a large one, and doubtless all the species 
ound to contain latex. We have one or two species on trial which grow 

But as climbing plants they are not, in my opinion, very suitable for rubber- 
ming in ‘this country.” Manson (i.c. 8) observes that the Landolphias have 

tly been tried in Mergui and in the Rangoon Division of Pegu Circle, [Cf. Ind. 
“Pit 1882, vii., 233-7 ; 1897, xxiii., 61-3 ; 1900, xxvi., 129-34, 313-30 ; Annals 
Botany, 1900, xiv., 203 ‘Christy, New Comm: Pl., No. 1, 8-10, and plate ; 
, 6, 54-6; Kew. Bull., 1899, 35-9; Morris, Cant. Leet., l.c. 1898, 773-6, 

PJ 3 Sadebeck, Die Kultergew. der Deut. Kolon., ete., 1899, "270-7 and plates ; 
é ae Due Colon., Feb., 1900,'121 ; 1901, 218 ; 1902, 753 Bull. Econ. Madagq., 

143, 145-6, 251 ; Imp. Inst. Tech. Repts., 1903, 152-4 ; Jumelle, Les Pl. 
Oaout, et d Gutta, 1903, ‘284-352 ; Agri. Journ. Natal, 1903, 25; Bull. Imp. Inst., 
iy 68-71, 168-9 ; 1904, 94-5 ; suppl., 95-6, 105-6, 153-6; 1905, 221-2; 

Imp. Inst., 1905, ili, 14-8; De Indische Mercuur, June 1904 ; Tschirch, 
ti, 1013-4. ] 

poet Rubber. Cross deséribed the tracts in Brazil where he found this 

fy season, he says, begins in November and continues till May or June, 
‘there are occasionally almost rainless years; the temperature ranges 

Beas: 82° to 90° F., and the ‘altitude ig about 200 feet’ above the level of the 
; its, ‘Ceara is'a coast town in lat. 4° 8. 

In the early ihgy agent at acclimatisation of rubber trees in India (1876 
and gat par ie was ascertained that while Ceylon had better be treated 
as the centre of the experiments with Mevea and Castiltea rubbers, Calcutta 

t with advantage Be made the depot for Ceara. Sir George King accor- 
y wrote, in the Annual Report of the Royal Botanic Gardens of Calcutta for 
1, that the Ceara rubber trees continue to grow vigorously, and a few 

are now beginning to yield seed. In the same year, in the Annual Report 
_ of the Botanic Gardens, Nilgiri Hills (Barliar), it is said that the Ceara trees od 

completely established. Lawson, for example, wrote that Ceara trees “‘ 
rapidly, and to all appearance thrive well ; but I have been wholly me td 

3 extract rubber from them in anything like a pa uantity, and every one 
_ lise hitherto has also failed.” In the report for 18 the record is made of 

trees having been tapped for rubber. In the Report of the Conservator of 
© slp (1891-2) it is stated that in North Malabar this rubber tree 

eed and some of the trees are 46 feet high. In 1895-6, 309 
‘ Fie ey fappad in South South Malabar and gave an average of | oz. per tree of 

at ls. 6d. to 1s. 9d. per pound. Mr. R. L. Proud- 
Tee i 8 1898, Pays sv a tree Piya ea years old in the Barliar garden, and by a 

i eee, Searing tained 2$ oz. of dry rubber. Ceara, he adds, is quite at 
home grow almost anywhere on the Nilgiris up to 4,000 feet in al- 
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titude. Mention is often made of a fairly extensive cultivation in South Coim- 
batore. Cameron (Superintendent of the Botanic. Gardens, Bangalore) has — 
repeatedly reported on this rubber. Experiments were commenced with » | 
as early as 1879. After enumerating the production and distribution of § 
from the gardens during the past twenty-five years, he adds that Ce 
rubber is now tolerably common in many parts of the Province. In a re 
published in the Mysore Gazette, April 1904, he further gives useful partic 
planting, propagation and tapping of the trees. In the Forest Dept. Re 
of Burma mention is made of successful acclimatisation in Mergui. In 189 
valuation of 2s. a pound for the rubber was obtained. 

It is hardly necessary to deal with other reports since enough has already. 
furnished to give a fairly satisfactory conception of the efforts made and re 
attained in India. But it may be useful to conclude with the folloncing ae 
dicating the opinions held by experienced scientific authorities in Europ 
Kew Bulletinsummarises the results obtained somewhat as follows :—l. ' 
is readily propagated by seed or cuttings. Seeds are abundantly produced in 
almost every part of the world where the plant has been introduced. Sow ving 
in. the permanent position is universally adopted in Brazil. 2. The Ceara r 
plant is very hardy, a fast grower, free from insect and fungoid attacks, requi s 
little or no attention when once established, and thrives in poor, dry, roe 
soils unsuited to almost any other crop. Large plantations only are, like y 
to prove remunerative. 3. It produces a good class. of rubber, second, or Mit 
the best’ Para. The yield i is small per tree, but a return is obtained earlier 
from any other species. Under skilful treatment the trees may be tapped tw: 
yearly, and last in a productive state for fifteen to twenty years. 4, In spit 
therefore, of the apparent want of success in Ceylon and other countries, - ee 
increasing importance of rubber suggests a reconsideration of the merits of this — 
interesting plant. ; 

Both in India and Burma mention is made of the fact that the large = 
yielding tuberous roots of this tree have been discovered by the wild | pigs, 
and considerable damage done by them in seeking out and devouring 
the tubers. This fact suggests the possibility of these starch-yieldi tuber er 
becoming an additional source of revenue, should an extended cultivation. ta 
place. [Cf. Cross, Ind. For., 1879, iv., 27-45; Notes Ceara Rubber in Ind. 
For., 1882, viii., 58-61; 1897, xxiii., 456-8 ; 1898, xxiv., 460-1 ; Proc, Madra 
Board Rew., Oct. 1894, No. 712 ; Nov. 1897, No. 914; 1899, No. 518; . g. 
1904, No. 906; Morris, Cant. Leect., l.c. 1898, 165-70 ; Kew Bull., feo 
1-15; R.E.P., Comm. Cire., 1897, No. 8; 1901, No. 4; Rept. Bot. Gard. Nil- — 
giri Hills, 1902, 8; 1902-3, 9-12: 1903-4, 5-8; Imp. Inst. Tech. Repts., 19 
147-8; Tschirch, Z.c. 1906, ii., 1006-7; Rubber Exper. in Bombay, in 
Journ. Ind., 1907, ii., pt. i., 80-1 ; Wright, Rubber Cult. in Brit. vaiee 191 
21-2; Wright, Cocoa, 1907, 79.) 

Parameria glandulifera, Benth.; Apocynacrm. Tho Talaing Milk Creeper. _ 
large climbing evergreen shrub of the borders of tidal feats on the sea co 
of Tenasserim and the Andaman Islands. It is known as talaingzok i in B 
It would appear to have sometimes been confused with Willoughbeia eduli: 
The milk is obtained by a somewhat destructive method of cutting the stem — 
into short lengths, and allowing the milk to drain into vessels containing. wt or 
at a temperature of 104° to 122° F. On agitation the milk coagulates. . : 
plant may be propagated by cuttings with great facility. ‘The yield seems 
be remarkably high and the rubber of fair quality, perhaps pr to that of 
Fieus elastica. Hooper (Rept. Labor. Ind. Mus. (Indust. Sec.), 1906-7, 6) gives” 
the analyses of three samples examined. They contained 92°39, 95:1 and 96 
per cent. of caoutchouc. A sample from the Andaman Islands he found 
1905-6, 25) contained 92-5 per cent. of caoutchouc, 6-4 per cent. resin — ane +t 
1-0 per cent. ash. In spite, therefore, of all that has been said to the ¢ 
trary, this source of rubber seems worthy of more careful consideration tl 
has as yet been meted out to it, and it seems probable that some ch 
and more economical process of collection. might be devised than that pract 
ab present, while the cost may be brought within permissible commerce: 
limits. 

In this connection it may be added that the percentage of ash is an impor 
factor in determining the values of rubbers. The following average ties a 
may, therefore, be of interest. :—Para rubber, 1 to 2:5 per cent. ash; Ceararubl 
2 to 3 per cent. ash; Assam rubber, 4 to 6 per cent, ash ; Parameria rubber, 7 
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Yoon ss) ash in dry wena (Cf. Wright, Rubber Cult, in Brit. Empire, 

Wallichii, Benth. ; _ Apocynacex. A lofty evergreen climber of 
“the Himalaya at altitudes of 2,500 feet, also met with in a Sylhet 
and Burma, Attention has recently been directed to this plant as a new source 
opt eeierallras Hearsey of the Forest Service, Burma. A sample of the rubber 

lurnished in August 1903 by the Reporter on Economic Products to Prof, 
Dunstan for examination, The report, dated May 1904, shows the 

¢ to contain 89-0 per cent. caoutchouc, 6:7 per cent. resin, 4:3 
di 051 per cent, ash (included in the dirt). It is thus of Bobs pei 
ut about Il: 5 per cent. of the caoutchouc was insoluble in the usual eater 
“he ‘ers’ report on the sample was to the effect that, at present prices, it 

Id realise 3s. 6d. per lb, Dunstan then adds that if supplied of similar 
y to the sample examined, it would always sell readily. 

bigland Muell.; EUPHORBIACE®. Yields Colombian Serap or 
Or warts British Guiana and also Bolivian Rubber. (Cf. Kew tr P 

ry , 

eC See and U, esculenta, Benth. (Chavannesia esculenta, A. DC.) ; 
climbing shrubs yield caoutchoue of good quality. Tho 

mer occurs in Malacca and Penang and the latter in Burma; common all 
- Pegu and met with in Martaban and Tavoy. It is known as kyetpanng 

a) and tophet (Karen). 
This rubber appears to have been first described by Dr. Thomson in 1858, 

uently by year (1860), and in 1874 Strettell ag @ special illustrated 
et on the subject (The Caoutchoue obtained from Chavannesia esculenta). 

of), te lt decency dere as in the case of all the other rubber-yielding plants, 
largely towards the development of our knowledge of the present 

- species. Steer The Forest Administration Reports of Burma contain, almost yearly, 
os ates us brief references to it and its rubber. In 1897-8, for example, mention 
= of 2,342 plants being in the Palon and Kimpadi Plantations of Rangoon, 

were started in 1874. Perkin (Circ. R.B.G. Ceylon, 1899, 162) observes 
_ that “ the latex from the thin stems, such as bear the leaves or have recently 

aise sb perme a sticky substance when moulded between the finger and 
lant resembles Castilloa in this respect. The latex both from 

th ae the cortex of the young stem is sticky, hence it looks as if the true 
atchoue is only formed in the secondary bast.”” Manson (l.c., reprinted as 

—" Circ., 1901, No. 4, 12) gives many useful particulars. 
_. In the Proceedings of the Government of India (Forests, June 1904, No. 5, 

9) a collection of official communications has been brought together, 
from May 1903 to January 1904, that gives the most recent ex- 

perience and results in tapping the Ureeota plants in the special plantations 
of this species. They can hardly be regarded as conclusive, though highl 
instructive. On Masch 21-5, 1900, 469 creepers were tapped, each with 

_ thirteen cuts, and the yield came to 11-454 lb., which was not weighed till 
q ioe. 20, 1903. This cost Rs. 29, or Rs. 2°53 per pound. The second tapping 

place on December 14-24, 1900, of 508 creepers, each recei 30 cuts 
a Fotiine 9-853 Ib. of rubber, which ‘was weighed on January 25, 1901, and 
i! to have cost Rs. 51:4 or Rs. 5:20 per lb. The writer of the report 
aceordingly comes to the “conclusion that the cost of collection of the rubber 
i Chavtnnesis is prohibitive, and that no profitable industry can ever be 

in connection with it.” But as if to show that the experiments con- 
and the conclusions drawn from these cannot be regarded as final, he 

‘that in the Mon Valley in Minbu district the monopoly of collecting rubber 
from. Chavannesia is sold annually by auction for Rs. 250. It is thus clear 
that better results can be and are obtained than in the special plantation of 

. plant near Rangoon. Subsequent experiments seem to show that the 
mentioned are not necessarily conclusive of what can be done at the 

tation. 
Dunstan, reporting in May 1903 on samples of this rubber, furnished 

to. him for that. urpose, observes that this plant yields “a rubber which 
. to be of. some commercial importance, especially if it can be for- 

in large consignments of the Nodtiey waned 70° by the sample | now 
fog on.” ‘The analysis showed caoutchouc 81'8 per cent., resin 7°5 per 

-eent., dirt 10-7 per cent., and ash (included in dirt) 1-8 per cent., calculated on 
dry rubber... The commercial experts consulted compared the rubber with 
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Tonquin, and gave its valuation at 28. to 2s. 1d. per lb. Dunstan aoa | 
“This material is evidently deserving of further attention.” The A i 
Ledger (1903, No. 10) gives the results of additional chemical investigations 
conducted by Leather, as also a note by Mr. 8. Carr, Deputy Conservator of 
Forests, in which the methods of collection of the latex are described. 

Subsequent samples were forwarded to the Imperial Institute for examination. — 
It was reported that three contained so high a percentage of resin as to. 
doubts on their being correctly determined botanically. The others showed 
high percentage of good caoutchouc, Aa were valued in 1904 at: trom can 
to 4s. a Ib. -[Cf. Morris, Cant. Lect., 1898, 792; Bull. Imp. Tite se 

x JG 

y 
29, 1904, 156-9; Wright, Rubber Oult.:in Brit, Empire, 1907, 26-9.) 

Willoughbeia edulis, foxs.; APocynacrz. The thitchanknwe, possibl 
tulaingno of Burma, and the lati-am of Bengal, is an immense Sere 
with in the forests of Assam, Sylhet, Cachar, Chittagong, Pegu, prick 
It yields a large edible fruit, which from a general resemblance to = 
has suggested the name “ climbing mango.” At one time high ex 
were entertained regarding Willowghbeia rubber, It has since tiasiatited 
much of the rubber in question will have to be transferred to other 
and that so far as the Indian species is concerned (Ww. edutis), it must 6% 
longer considered as a caoutchouc-yielding plant. Recent ae con. 
ducted by Dunstan have shown, for example, that the very high per 
of resin (in some samples 84°6 per cent. with only 10-8 per cent. “pontekwill 
necessarily exclude it from efiyth te riy as arubber. [Of. Wright, J.c. 29.] i 

Trade in India-rubber. and Caoutchouc Manufactures.— 

particulars (p. 654) as canbe. procured. regarding the produc 
of caoutchouc in India have been given. It remains to exhibit r 
briefly the traffic in rubber manufactures. There are no local (Indian 
manufactures, so that the supplies of goods are drawn exclusive 
from foreign countries. In 1876-7 the imports of raw caoutchouc 
of india-rubber manufactures collectively were valued at Rs. 1,27, 759 
twenty-five years later (1900-1) they came to Rs. 6,05,594 ; in: 19034 
Rs. 7,03,003 ; in 1905-6 to Rs. 7,78,905 ; and in ‘1906-7, Rs. 10,04, 

It may be here added that. the imports into Great Britain during 1902 — 
came to 419,375 cwt., valued at £5,180,262, and in 1906, 607,077 ewt., 
valued at £9, 966,620. Of the last-mentioned amount Brasil alone: 0 
tributed 253, 918 cewt., and the total from British Possessions was, 90, 
ewt. The exports equal about one-half the supply (330,252 ewt. in 1906)— 
the country which takes the ae amount being the United State a 
(126,969 owt. ae tes cai ai 

genus of Leguminos” which comprises some 3800 species, , ‘late 
throughout the tropical.and warm temperate regions of the globe 
having about 40. Western India may be described as the head qua: 
of the species, so far as India is concerned, 25 (thus fully half) being peculis 
to that Presidency. On the other hand, on the eastern side of India (the 
provinces of Bengal, Assam and Burma) there is a marked decrease in 
the number of species but a visible increase in the prevalence of those t 
are met with. It is possible, moreover, that many more species af 
indigo than those specially cultivated for the dye. Accordingly, ¢ ¥ 
vation of richer dye-yielding stocks has been urged as one of the most 
rational methods of improvement. (Cf. Watt, Anal. Trade and Comm. — 
of Ind., Madras, 1899, 4,] This is of supreme moment in the crisis. i 
has overtaken. the industry. Prain. and Baker (Notes on Ind 
Journ. Bot., 1902, xl., 60-7, 136-44) have furnished a very inst ve 
paper, which has already proved of the greatest practical value. “So ls 
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(The Localization of the Indigo-producing Substance in Indigo-yi 
Journ. Roy. Hort, Soc., 1905, xxix., pts. 1-3; Annals of , 

-xix., 297-310) has devoted much attention to the selection of stoc 
th ical results to be attained thereby. Space cannot be afforded 
to do more than review very briefly the salient features of these and 

pecial studies. ‘This will be attempted while following the usual 
rule of treatment in alphabetical sequence of scientific names :— | 
Ih Anil,. Linn. ; Mant. Pl, 1771, 272; Prain and Baker, Le. 137-40. 

‘American species is grown in Burma, Eastern Indo-China and Southern 
. but never,'so far as we now understand, in India proper. Moreover, 
would appear to be three very distinct varieties (or perhaps more correctly 

species, closely allied to 1 anit) that have to be dealt with in this position, 
‘are:— 

(a) I. truxillensis;: #:8.4. ; J. tinotoria, var. oligophylla,,. DC. An American 
& and common plant. It apparently was the form chiefly cultivated 
a West Indies during Sloane’s time, and is the wild indigo of West Indian 
5 ee (8) I. Anil, Linn, var. polyphylla, 0c.; I. suffruticosa, Miller, Gard. Dict., 
P (ed. viii.), No. 2... This is the cultivated plant—Xivhqvilitl pitzahac of 

(Nova. Pl. Hist., 1651, 108), the wild form of whichis the £. guatimata, 
(non Linn.). (ry) T. Anil, Linn., var. orthocarpa, 0C. 
-argentea, Burm. (non Linn.), Fl. Ind., 1768, 171, an Indian plant that is quite 

Bhatinct from IF. articulata. though often confused with it. 
LL arrecta, Hochst. (Schimp., Herb. Abyss. Pl., n. 1923, non Benth), in 
Richard, Fl. Abyss.,i., 184. The Natal-Java Indigo. This is the well-known 
oe, (dek indig) of Abyssinia and the chief indigo-producing ies of Africa 

c the area occupied by I. artieutata. It is now largely cultivated in Java 
- under the name of Natal Indigo. Of Java, Prain (in a letter to Barber) says, 
“In the beginning only Fr. tinctoria, probably introduced from India or Ceylon, 
was grown. This, however, towards the end of the seventeenth century, was 

by KE. sumatrana, which held its ground for a considerable time. In 
_ the West Indies and Brazil the cultivation began with 7. sumatrana, which was 

imported as ‘ Brazil Indigo.’ . Later on, however, this plant was displaced by 
a native species 1. teuxcittensis, which soon was supplanted by another and better 

species, F. 4nét. This species, 4. Anéit, has spread all over the world 
and is even now the most widely grown cf the dye-yielding indigoes ; when it 
reached Java it displaced x. sumatrana. In the West Indies #. 4nit finally 
met with a formidable rival in 1. ce eerrem _ in oa * time pee latter, 
being recognised as a superior kind, was adopted in Java to the exclusion of #, Amit, 
More recently in Java y Seren age has been found to be less valuable than 
I. arrecta, and the latter has practically taken its place. |The historical 
of the subject therefore indicates the advisability of at least giving a trial to 
I. arrecta in Madras. It does not, of course, follow that the plant will thrive, 

_ but if it does, it seems clear that it is the best species to grow. In Bihar, where 
it has been carefully tried, there are objections to the plant which it is hoped may 
be overcome; but in Lower Bengal it thrives much better than I. sumatrana. 
‘The advantages of the plant are twofold. It gives much more leaf, being 
@ much larger plant, and it is stated by those interested in the preparation of 

‘to give a higher tage of dye from the same weight of leaf.” 
_. The objections to which Prain refers have been ably dealt with by Leake. 
The t was found to germinate so imperfectly as to render its cultivation un- 

ble. It has the same defect as clover, namely, the seed-coat is very hard 
‘and Leake, Acc. Research Work in Indigo, 1905, 33). What is, therefore, 

_ required is a machine that will scratch the seed-coat and thus facilitate germina- 
_ tion. Recently in the public: press of India it has become customary to read of 

“Natal-Java seed scarified and ready for sowing ”’ (see b. 671). Bergtheil (Ann. 
Rept. Imp. Dept. Agri., app., 1904—5) observes that the Java plant contains more 
eae colouring matter than do any of the plants ordinarily cultivated in 

» . Mr. Synai Bailey, who visited Java — on ene of mrad ne sono 
F _ a rent icate, was apparently the person who pointedly di 

attention of Indian piniiters to this stock. F. M. Coventry furnishes returns 
which would seem to justify the opinion that the Java plant shows an increase of 
$5 per cent. in the amount of green plant cut per acre and of 45 per cent. increase 
in vat produce, over the ordinary plant of the United Provinces. 
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I. articulata, ey Illust., 1773, 49. This is I. argentea, Linn., Mant. Pl., — 
» 273, non Burm. ; I. spicata, Forsk. ; I. cerulea, Roxb. Is the ‘plant. which — 

yields much of the ‘ee of Arabia and E t, still sometimes met with in — 
Western India and as far to the east as Bandelkhand and the Kistna highlands. 
Was formerly the species most largely grown in the Bombay Presidency, but 
nowadays is only occasionally seen under cultivation in Rajputana and | Sind. — 
Prain says that in the time of Roxburgh and Hamilton (1803-14) the Egyp 
indigo still survived as an Indian species (probably escaped from cultivation) 
Bihar, but now it seems to have quite disappeared from that region. 

I. longeracemosa, Boivin, Herb.; Baillon, in Bull, Soc. Linn. Paris, 1883, | 
i., 399; Prain and Baker, /.c. 144, In the letter by Prain, to which 
has already been made, there occurs the following passage :—‘‘ In Mad. 
Zanzibar there is a species—Z. longer acemosa, Very distinct both from i 
toria and from ¥. swmatrana—that is valued by the people of these i 
beyond all the other species they grow, and they grow the following :—(a) 
chiefly X. Anit, (b) less often ¥. tinetoria, (c) occasionally X. swmatrana, and (d), 
in the highlands of Madagascar, ¥. arrecta.” Prain then adds that as long ago as 
1875-6, Col. Beddome found this very species both in Travancore and Tinnovellyy 
and subsequently it was found by Lawson in Travancore. : 

I, tinetoria, Linn, Sp. Pl., 1753, 751. Prain and Baker establish two, chie! 
varieties of this species with several very distinct. cultivated states under | 
these, some of which may have to be viewed as worthy of distinct specific | 
positions. The following abstract may be regarded as setting forth fhe salient | 
points :-— 1 ont | 

| 
| 

(a) var. macrocarpa, 0C. The special forms of this are :— 
Tae Witp Prant, apparently unknown to Linneus or De Candolle. It was 

found in Nubia by Kotschy in 1841, and specimens which agree with it mph 
essential have also been found in Central India. Regarded as a distinct s 
its name would be F. Bergii, Vatke. [Cf. Duthie, Fl. Upper Gang. Plain, i i: yrs 

Tue SourHERN oR MaprRas AND CryLon cultivated stock. This is the ye 
plant dealt with by Linnzeus in his Flora Zeylanica, and by Burmann in his Flora — 
Indica. This particular form would thus appear to have been early cultivated in 
Southern India, though recently it has very possibly been completely displaced _ 
by I. sumatrana, “It was and still is the I. tinctoria of the cultivators i in th 
Dutch Indies, where, however, the species is not now much in favour, Specimens — 
of this form, evidently feral after escape, have been communicated eons’ ae" 
places both within and beyond the limits of the area where it now is, or fonndala 
has been in cultivation.” Prain and Baker, from whom the above has been 
derived, add that they have seen specimens of this particular plant from the — 
Philippine Islands; from North Queensland ; from the Laccadives, where, tag js 
described as forming thickets that cover a great portion of Kadamum 
finally from Merwara in Raj utana, where it is not, and probably never ‘heal 
been cultivated.. It is a wil plant in Merwara, growing by the sides of rnin 
and bears the vernacular name of jinjint. 

THe NortHERN CULTIVATED Form.—This is largely in use in Northern India 
from Bihar and Tirhut westward by north to the Panjab, where its area meets 
that in which some form of ¥. argentea is grown, and southward to the Cirear 
where #. tinctoria occurs. This, throughout the area specified, is the ph 
known as nil, and is the form to which the name J. tinctoria is applied. _ ‘cel 
is not exactly what Linn#eus meant by F. tinetoria: it is, however, precis 
what Gaertner intended by I. sumatrana, and what Lamarck has as 
I. indica, but not the same thing as the old IZ. indica of Miller, cul 
iq. hirsuta, L.” (Prain and Baker, l.c. 65). In the Annual Report of the Royal — 
Botanie Gardens, Calcutta, for 1901-2, it is observed that while the Dutch held 
possession of Malabar this’ indigo plant, ‘ ‘apparently derived from the 

oa eo Malaya, came into use there.’’ Prain (in the letter above mentioned) o 

swmatrana, which seems to have been introduced a little later (whether a aan 

cis a 

‘* About that time, 1686, there was cultivated in Malabar a different plant, 

Malabar or directly from the Malaya cannot be traced) into Bengal, where 
to its introduction, indigo was not grown at all. This plant, which pclae | 
passes under the name of F. tinetoria, although it is not precisely the sae a5 | 
the true plant of that name, has now spread gradually westward and has driven 
out almost completely the cultivation of the Egyptian indigo.” “ But what has 
happened in Northern India has also happened more recently in Madras.” “ 
is all the more remarkable, because in an the older collections, such as those of 
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| Wight, Stocks, Law and G. Thomson, 1. swmatrana was reported only from 
| Malabar and the Konkan, the Coromandel plant being always 4. tinetoria of? 

It. “ag MIN form of F. tinetoria that was introduced from the East into 
the ndies, and is the ¥, tinetoria of Lunan, If, therefore, it be deemed 
jhecessary to give this plant a separate name and to remove it from being 
me of the cultivated states of 4F. tineforia, Linn., then it will have to be 
wled #. stmatrana, Gaertn. _In addition to India it also occurs in tropical 

» and Formosa. It may be distinguished from the southern form by 
ts leaf pts which are | and. ovate-oblong or oblong, instead of obovate 
- subo bicular. The are also (in I. sumatrana) shorter, thicker, and 
unter at the apex, and are usually more numerous and straighter than 

im the Madras form (Duthie, ic. 255). Leake has devoted much careful 
to the cultivated races of this plant in relation to temperature and 

His conclusions regarding the seed supply will richly repay careful 

a Pr bot 

=p 

; 

+e Pres ots 
(8) var. brachycarpa, 00. This form has been sent from Guatemala, Central 

_ America, Peru; ete. It is apparently not met with in India. 
Other Indigo-yielding Plants.—The Indigo of modern commerce is 
i btained from one or other of the species of Indigofera discussed 
above. But species of Indigofera are distributed throughout the tropical 
q fea of the globe (both in the Old and New Worlds) with Africa as their 

quarters. And in addition to the Indigoferas several widely different 
is yield the self-same substance chemically. Hence, for many 

ges, the dye prepared from these has borne a synonymous name in most 
ongues, and to such an extent has this been the case that it is im- 

_ possible to say for certain whether the néld of the classic authors of India 
denoted the self-same plant which yields the dye of that name in modern 
commerce. The word nilé simply means dark-blue colour, and is practi- 
¢ally synonymous with kdla (black). It is often used adjectivally, such 
as in nilgao (the blue bull), nélopala (the blue stone or lapis-lazuli), 
nilamani (the sapphire) and nélufar (the blue water-lily). Néla carries, 
too, the abstract “ darkness,” and only becomes a substantive to denote 
the dye-yielding species of Indigofera at a comparatively recent date. 
Anil. comes from the Arabic al-nél through the Portuguese, and should 
have been written annil. 
~The woad of the early pt tan authors (Isatis tinctoria) is grown 

to-day in Centra Asia and has been so for ages past—a region where no 
species of Indigofera has been known to be grown (or possibly could be 

5 ) as a source of indigo. The Sanskrit people may accordingly have 

tl 

first made acquaintance with the indigo of Indigofera in India itself, and 
it is just possible that their nild may have originally been the woad, which 

with the ancient Britons was used, like the indigo of the American 
ndians, to dye the skin and hair. Complex and difficult though the 

art of dyeing with Indigo may be, it is thus more intimately associated 
re the early human race than any other known, dye or pigment. 

! |g CEH it. would appear that a far larger number of plants are 
regularly resorted to as sources of this dye than is the case with almost 

any other country in the world. In addition to Isatis met with on the 
north- west alpine tracts and Afghanistan, mention has, for example, to 

be made of the rwm of Assam and Central China (Strobilanthes flacci- 
_ difolius, p. 1051); of the ryom (Marsdenia tinetoria, p. 774), found 

| the north-eastern tracts, a plant closely allied to the original indigo 
< of Java; of an indigo fant (Tephrosia purpurea) well known 

a mbay and Rajputana ~ closely allied to one of the indigoes of the 
Niger and Egypt; of the Nerium or pala indigoes (Wrightia tinctoria, 
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p- 1131) of South India, the plant which would appear to have been used prio 
to the introduction of the species of Indigofera ; of the indigoes of Bu 
(such as Gymnema tingens) ; of Cochin-China (Spilanthes tinctori 
and of North China and Siberia (Polygonum tinctoriwm).. These ai 1 
many others are plants which have been, or are being, used as sources 0 
this particular dye in some parts of India. Is it to be wondered 7" 
therefore, that the early records of the industry leave on the mind of | : 
student the suspicion that the plant used in early times was, in all 
bability, not always the indigo of to-day ? Not only has the mode 

Area Shifted. industry shifted from Agra and Gujarat to Bengal, but the plant stom 
my: been changed completely. [C/. Joret, Les Pl. dans LD’ Antig., etc., 1904, 

., 271, 345-6.] eee 
Tt may serve a useful purpose to quote in some. detail. and 

sequence of date a few of the more instructive accounts of: the: indi o 
industry of India. It is thus contemplated to concentrate attentio 
on the Indian issues, and if possible to exemplify’ from past histo: 
records and scientific experience whe Sa of pee economy ant 
improvement. tint. . 

Historic Records of Indigo. oupadpns of the Erythrean Sea (80 A.D.) 
(McCrindle, transl., 17, 109) speaks of indigo as exported from Barbarikon, | 
a Skythian, town on the Indus, and the port for the metropolis—Minnagar. 
Marco Polo (1298) gives a grotesque, though accurate, account of the N 

Cultivation in indigo industry as seen by him at Coilum (Quilon). ‘‘It is made of ac 
Bombay. - herb which is gathered, and (after the roots have been removed) is put : 

vessels upon which they pour water and then leave it till the whole of the plant 
decomposed. They then put this liquid in the sun, whichis tremendously 
there, so that it boils and coagulates, and becomes such as we see it. (they 
divide it into pieces of four ounces each, and in that form it is expor 
= ” Athanasius Nikitin (1468) (a Russian traveller) of Kan a (Call 
ay) where the indigo grows. Vasco da Gama (1498), Varthéma) (8) ad 

Barbosa (1516), who all visited Gujarat and the’ west, coast of Bombay, F 
mention of indigo, from which circumstance it may be inferred to have y 
comparatively unimportant industry. Garcia de Orta (1563), however, git b | 
short account of its cultivation and manufacture in Western India. He calls it - 
the Ani of the Arabs and Turks, the gdli and nil of Gujarat, and remarks that — 
it is tested for purity by burning, when there should be no sand in the reside, ‘: 
and by being so light that it may float on water. Acosta (Tract. de, las 7 
1578, 406) describes the Anil of Gujarat. Barrett (1584) mentions indigo | 
Zindi and Cambaia. It is not apparently referred to in Baber’s Memoirs, 1519— 
25, and is but mentioned mm the Ain-i-Akbari, 1590 (Gladwin, transl., i ii, 28, 1), 

Agra. as produced at Agra, Linschoten (Voy. £. Ind., 1598, i., 61-2; ii., 91) speak 
mil” or indigo as it ‘‘ groweth only in Cambaia and is there prepared and 

ready, and from thence carried throughout the whole world.” So again, he says, — 
““Annil or indigo by the Guserates is called gali, by others nil: it is a costly 
colour and much caryed and trafiqued into Portingall: it groweth in India i 
the kingdom of Cambaia: the hearbe is very like rosemary, and is. sowed li 
other hearbes, and when the season serveth is pulled and dryed and then 
wette and beaten, and so certain dayes after dryed againe and then prepared,’ 
passing it may be here pointed out that the passage just’ quoted implies. 
the time Linschoten wrote, the dry-leaf| process was pursued in Gujarat.) ‘come 

Indication of Frangois Pyrard (Voy, EB. Ind. (ed. Hakl. Soc.), 1601-10, ii., 359, ete.) 2 
Indigofera. the account given by Linschoten. In The First Letter Book of the East 1 

Company, 1605-6, Birdwood and Foster quote a letter of instructions to 
chase Indico of Lahar (Lahore), Serchis (Sarkhej, 5 miles ‘8!W.'of Ahm 

Finch’s and Belondri (? Ballabi, a village 20 miles from Bhavanagar). Finch ( 
Account. in India, in Purchas’ Pilgrimes, 16 1607, i., 429) affords the first definite con 

of the indigo industry of India, or rather of Agra and Fatehpur Sikri, 
from him perhaps dates the conception of the plant being an Met 
“ The herb Néll, groweth in form not much unlike Cives or Cich-pease; ha 
small leafe like ‘that of Sena, but shorter and broader, and set on a very 
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foot-stalke, the branches hard and of a woodie substance like unto broome. It 
- usually groweth not above a Ne high, and with a stalke at the bi (which 

is at the third yeare) not much exceeding a man’s thumbe. The is included 
in a smal! round codde about an inch long, resembling Fanigraoum, save that it 
is more blunt at both ends, as if it had been cut off with a knife. It carryeth a 
small flower like that of Heart’s-ease, the seed is ripe in November, and then 
‘athered. The herb once sowne dureth three years, being cut every year in 
ugust and September after the raines. That of one yeere is tender and thereof 

is made Notee, which is a weighty reddish Nill sinking in water, not come to his 
perfection : that of the second yeere is rich, and called Cyeree, very light and of a 
perfect violet colour, swimming on the water: in the third yeere the herb is de- 

‘and this Nil is called Catteld, being a weightie blackish Nill, the worat 
of the three. » This herbe being cut the month aforesaid, is cast into a long cistern, 
where it is pressed down with many stones, and then filled with water till it be 
covered, Which so remaineth for certain dayes, till the substance of the herbe be 

one into the water. Then they let the water forth into another round cistern 
the midst of which is another small cistern or center: this water being thus 

‘drawn forth, they labour with great staves, like batter or white starch, and then 
_ let it settle, scumming off the clear water on the toppe : then labouring it afresh, 
and let it settle again, drawing forth the clear water, doing this oft, till nothing 
but a thick stubstance remaine: which they take forth and spread on cloth, to 
dry in the sunne: and being a little hardened, they take it in their hands and 
making small balls, lay them on the sand to dry (for any other thing would drink 
up ‘the colour), this is the cause of the sandy foot. So if rain fall, it loseth his 
colour and glosse and is called Aliad. Some deceitfully will take of the herbe 
of all three crops, and steepe them altogether, hard to be discerned, very knavishly. 
Four things are required in Nill: a pure graine, a violet colour, his glosse in the 
Sunne, and that it be dry and light, so that swimming in the water, or burning 
in the fire, it.cast forth a pure light violet vapour, leaving a few ashes.” 

Sir Thomas Roe (Hmbassy to the Court of the Great Mogul, 1616, i., 270) speaks 
of the rise in price of Agra indigo and of the sales being effected under churls (or 
fardles). The churl of Biana indigo has been computed as being equal to six 
maunds. Of the same year, Foster (#.I.C. Letters, iv., 241) records the following 
curious passage :—‘“‘ Indigo is made thus. In the prime June they sow it, which 
the rains bring up about the prime September: this they cut and it is called 
‘Newty, and is a good sort. Next year it sprouts again in the prime August, 
which they cut and is the best indigo, called Jerry. . Two months after it sprouts 
again; which they cut and thereof they make the worst sort ; and afterwards 
‘they let it grow to seed and sow again: Being cut, they steep it 24 hours in a 
cistern of water; then they draw it into another cistern, where men beat it six 
hours forcibly with their hands till it become blue, mixing therewith a little oil ; 
then, having stood another day, they draw off the water and there resteth settled 
at the bottom pure indigo (which some to falsify mix with dirt and sand) ; which 
they dry by degrees, first in cloths till the water be sunk from it and it be curdled ; 
afterwards they dry it in round gobbets.” 

- Here we have a distinct reference to the indigo plant having been grown for 
two or three years without being uprooted or re-sown. H. A. Bailey of Etawah 
describes the system that exists to-day in Shahabad, which in some respects 
resembles the old method (#.J.C., l.c. iv., 356). This system has long since been 
abandoned in the indigo districts proper, the change possibly denoting new stock, 
when that system was unnecessary. The ‘‘ Newty” crop isdoubtless the ** Notee” 
of Finch, both words being probably derived from naudhé (the young plant) ; 
and “‘ Jerry”? being the “‘ Cyeree’’ of Finch, both words doubtless being derived 
from jari, which would mean “sprouting from the root” (jar). With the change 
in the system of cultivation both these terms have’ become disused and forgotten. 
Mandelslo (7’ravels, in Olearius, Hist. Muscovy, etc., 1638, 83-4) gives a most curious 
account of the cultivation and manufacture of indigo in Gujarat (Ahmeda- 
bad) which (as with Linschoten’s account above) involves acceptance of belief 
that the method of manufacture pursued was that known as the Dry-leaf. His 
description of the flower being like that of a thistle was either a mistake (the plant 
being confused by Mandelslo with Carthamus) or the plant used at that time was 
not Indigofera. ‘The former seems the more plausible explanation. The passage 
may be usefully quoted in full :—‘* The best indico in‘the world comes from about 
Amadabath from a village called Chirchees, whencefit derives the name. . The 
herb of which they make itis like that of yellow Parsnip, but’shorter, and’ more 
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bitter, sprouting forth into branches like a Reed, and growing in kind years, 
six or seven foot high : the Flower is like that of a thistle, and the seed like 
of Fenu-greek. It is sown in June and cut in November and December. It is — 
sown but once in three years, and the first year the leaves are cut off within 7 
foot of the ground. The stalks are taken away, and the leaves are set 
in the Sun, and that done, they are set asoaking, for four or five dayes, in a stone- | 
trough, containing about six or seven foot water, which is ever and anon s 
till such time as the water hath suckt out the colour and virtue of the h i 
That done, they let out the water into another trough, where they suffer it to 
settle for one night. The next day, all the water is taken away, and what is left — 
in the bottom of the trough is strained through a coarse cloath, and is set, 
in the Sun. And this is the best Indico; but the country people adulterate. 
by mixing therewith a certain earth of the same colour. And whereas the gox 
ness of this Drug is discovered by its lightness, they have the cunning: to — 
little Oyle into it, to make it swim upon the water.” } 

“The second, year, the stalk which was left the year before boas 
other leaves, but they are not so good as those of the first. Yot is this 
before Gyngey, that is, wild Indico. It is also the second year that they. suffer 
some part of it to grow up to seed. That of the third year is not good, — 
and consequently not sought after by foreign Merchants, but is employed 
by the inhabitants of the country in the dyeing of their Cloaths, _ The. best 
Indico is almost) of a violet colour, and hath somewhat. of its smell, when 
burned. The Indosthans call it Anil; and after it hath been in. the ground — 
three years, they suffer the Land to lye fallow for one year ere thoy sow it | 
again.’ ina 

Y Terry says of Gujarat in 1622, “The indico we bring thence is good,, and — 
a rich commodity. It is there made of leaves not bigger than those of our — 
Gooseberry bushes, and the shrubs that bear those leaves are about their bigness. — 
These leaves they slip off from the small branches of those bushes, which grow — 
with round and full heads without prickles. The leaves thus stripped off, 
are laid in great heaps together certain days till they have been in a hot 
sweat ;\ then are they removed and put into very great and. deep Vessels fil’d 
with sufficient quantity of water to steep them in, where they leave their blue _ 
tincture with their substance; this done, the water is drained out into other 
exceedingly broad, but very shallow Vessels or Vats, made of Plaister (like to that 
we call Plaister of Paris) which will keep in all the Liquor till the hot Sun in short 
time extracts the moisture from it ;_ and then what remains in the bottome, isa 
Cream about one quarter of an inch thick, which suddenly becomes hard and dry, _ 
and that is our J: ndico, the best sort whereof comes from Biana, near unto Agra, 
and a coarser sort is made at Cirkeese, not far from Amadamaz; about which ie bag 
places, are a very great number of those shrubs planted, which bear those leaves.” 
Could the plant have been Indigofera ? The passage is taken from Petro Della 
Valle (Travels (ed. Hakl. Soc.), 1665, 367). Francis Bernier (Z'ravels, 1656, 283) — 
makes mention of the Anil or Indico of Delhi. Tavernier (Lravels; 1670 
(ed. Ball), ii, 8-12) of all the early European authors gives perhaps tho 
most detailed and accurate account. He discusses the production in Gujarat 
(Sharkej, Ahmedabad, Surat, and Broach), of Golconda, of Agra (Biana, Indoua 
and Corsa) and of Bengal. "He then adds that the Dutch Company convey. es q 
Bengal dye to Masulipatam, and that the Bengal and Gujarat indigoes can be 
purchased at 30 per cent. less than that of Agra. The reference to a _ 
indigo at the date in question is certainly remarkable. His account is too] . 
for quotation, but it will richly repay perusal. He describes the steeping vats, 
the use of oil, and the drying in the sun discussed by other travellers. Hove 
(Tours in Gujerat, etc., 1787, 107-8) gives full particulars of several planta- — 
tions visited by him. The plant, he says, was usually sown in the a M 
of the rains and suffered to grow for two seasons. The first crop is cut at the 
of the rains and the last about March or April. So late as 1820 we read of indigo © j 

} 

‘ 

planting having existed in Gujarat, and a number of unused pits near old. 
and among the buried cities of the Satpuda mountains bear silent testimony to 
the former important industry of indigo manufacture. Rheede (Hort. Mal., 1678, 
i., 101-2, t. 54; ix., t. 30) givesa brief account of the indigo industry of the — 
Malabar coast ‘and furnishes. two pictures, which thus leave no doubt that fhe 
plant or plants to which he alludes were species of Indigofera. Sir W. 
during his agency of Bengal, wrote a diary, 1681, which deals with his tomes 3 
of faspeotinn through Hughli, Malda, Dacca, Balasore, etc., and discusses the 
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articles of merchandise there met with. It is noteworthy that he makes no 
of Indigo. We are thus led to believe the cultivation and manufacture 

‘= , which in time became one of the most a of Bengal industries, 
— eould not have existed in the districts visited by ges. But we learn it was 
established in Tirhut originally by the Dutch, for we read of their having owned 
Mi concern in 1791. It would seem, however, from Tavernicr’s allusion 

indigo that a Native industry had existed a little earlier, But shortly 
Hedges’ t a change was effected, owing to a Resolution of the Directors 
East ia Company. Euro planters were brought from the West 

dies to Bengal to undertake the culbbresieia of indigo. In 1790 indigo factories 
6 accordingly established in Jessore. Hardly, however, had the industry 

been thus ised when it was ruined, for we read in Sir W. W. Hunter's 
ods ul Gazetteer of India that ‘‘ English indigo planters have forsaken the 

r of Hughli, the 24-Parganas, Dacca Fairdpur, Rangpur, and Pabna, 
ted with the sites of ruined old factories.” The industry had thus been 

lished and ruined in Bengal. 
it is perhaps hardly necessary to continue this series of quotations much 

‘by supplying a correspondingly detailed selection regarding Africa, Egypt, 
Vest America, etc. The following may, however, be of value to 

interested in the history of indigo manufacture :— 
ort (Hist. Nat. et Mor. des Isles Antilles, 1658, 98) speaks of the indigo 

seou from a plant which rises only about a foot and a half from the 

ae, 

It has small leaves of a light green colour which turn yellow. The 
is reddish: It grows from seed. Its odour is very disagreeable, unlike the 

| ies, which has small flowers of a whitish-purple colour and a 
seodatfe Pomet (Hist. Gen. des Drog., 1694, 151-6; also Engl. ed. with 

annot. from Lemert and Tournefort, 1712, 89-91) gives a brief description and an 
A . of the plant, and these leave no doubt that it was an Indigofera. It is 
sown, he tells us, by the Americans in holes a foot distant, and in two months’ time 
the plant will be ready to cut, and if left for three months will yield both flower and 
‘ b » “Indigo isa meal or flour,” he observes, ‘‘ made by means of water and oil- 
_ olive out of the leaves of the anil or indigo plant ; for there is a difference betwixt 

that made of the leaves and of the small branches. The choicest of the former 
sort is that which bears the surname of Serquisse (Sarkhe7).”’ &‘‘ They cut the said 
herb with a sickle when the leaves begin to fall upon touching them ; and after 

_ they have stript them from the branches, they put them into sufficient quantity 
of water, which is in a vessel called the steeping Vat, then letting them infuse 

P ix hours ; after which they turn the cock in order to let the water run off, 
ich is tinged of a green colour, inclining toward blue, into a vessel of the nature 

of a churn, which is worked by the labour of several men, by means of a Rouller 
or Turner of Wood ; the ends of which run pointed, and are hooped with iron ; 
this they work ‘“‘ till the said water abounds with a lather, then they cast into it 

a little oil-olive ; to wit, one Pound into such a Quantity of the Liquor as will 
___ yield seventy pounds of indigo, which is the quantity now sold in a barrel ; and 

as soon as the said oil is thrown in, the Lather separates into two so that 
you may observe a Quantity curdled as milk is when ready to ; they 

_ then cease churning and let it stand to settle, which when it has done some time, 
__ they open the Pipe or Cock of the Churn, in order to let the water clear off, that 
____ the meal which is subsided may remain behind at the Bottom of the Vessel like 
= > abe of Wine. Having decanted it thus, they put it into straining Bags 

. of Li | to separate what water was left, then they convey it to the Chests or 
Boxes that are shallow to dry it, and being dried, it is what we call Indigo.” 
Pomet furnishes (plate 35) an admirable picture of an indigo factory which shows 

the water tank, the steeping vat, beating vat and evaporating vat. The mechanical 
contrivance for churning or beating the liquid is also shown, but the author 
makes no reference in the text to his plate, and it would appear accordingly to 
have been copied from some still earlier author. Pére Labat (Voy. aux Isles de 
LD Amerique, 1724, i., 90-9, t. 90) gives'a long and interesting account of the indigo 
industry which was translated into English by Philip Miller and given in his 
Gardener’s Dictionary (lst edi, 1731) under the name Anil, from the belief, 

tly, that it was fully representative of the industry as a whole. But 
, deals very nearly exclusively with the indigo of Martinique, and his 

description, like that of Pomet, is more characteristic of the Antilles and 
the West Indies than of India proper. In two months’ time, says Labat, 

the first crop of cuttings can be taken, and if the rain continues, subsequent 
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cuttings may be made every six weeks, and the plants continue | to bear for 
two years. hoa 

Browne (Hist. Jam., 1789, 302-5) describes two forms—the wild infige andthe 
Guatimala indigo. He views the wild as. only the survival of a still earlier cultiva-_ 
tion, the buildings of which often ‘‘ remain very perfect to this day.””?’, Browne 
interesting particulars of the “‘best engine ”’ seen by him for beating; this wasin — 
design much the same as some of the contrivances patented in India a century later, 
He is one of the first authors to mention the use of heat in drying the indigo, — 
“The Magma or mud” is by some put into a cauldron and heated over a gentle — 
fire, but not so far as to boil, and is then emptied into little ‘ ozenbrick”? bags to — 
drain’; by others it is not heated, but immediately put into the like bags to drain, 
Edwards (Hist. British West Ind., 1793, ii., 280-8) speaks of three species of indigo, — 
viz. the wild, the Guatimala, anid the French. Of these the ‘‘ French Me 
the Guatimalain quantity but yields to it in fineness of grain and beauty of ar. 
Lunan, (Hort. Jam., 1814, i., 419-26) gives a most instructive account’ both — 
of the plant grown ‘and the method of manufacture pursued in Jamaica, but — 
quotes very largely from both Browne and Edwards. The plants are regularly — 
laid in the steeper with the stalks upwards, which, he says, hastens the fermenta-_ 
tion. None of these West Indian writers, let it be specially noted, speak of the — 
dry-leaf process—the whole plant is carried at once to the steeping vats. 
being beaten by various contrivances a little clear lime-water is gradually let in | 
to augment and precipitate the fecula. Too large a quantity of lime would | 
render the indigo hard and of a greyish colour. The fecula isplaced in bags and — 
allowed to drain; these are then placed within a press and the remainder of the — 
water squeezed out. The dye is next removed from the bags, placed on a table, — 
cut into square cakes and dried in the shade—the sun being regarded. as | ; 

The East India Company published in 1836 a series of reports and) let 
regarding the indigo industry, the preface to which records (what may have.ees 
inferred from the above series of quotations) the migration from and return again 
to India of the industry.. That work will be found of the greatest possible in- — 
terest, and should be consulted for historic details.. Mr. Minden Wilson has 
written in the Indian Planters’ Gazette a series’ of graphic historic sketches of 
the introduction of Indigo in Bihar. From these it would appear that Mr. — 
Grand, the husband of the lady who subsequently married Prince Talleyr: 
was one of the founders of the industry. Wilson gives the dates of se 
concerns—Contai was opened out about 1778 and Singia in 1791 ; Tout cil . 
last mentioned, as already stated, originally belonged to the Dutch East) India — 
Company. ‘These are representative, the Tirhut industry having been mainly — 
established between 1778 and 1800. ‘The Court of Directors of the East India 
Company sustained severe losses, however, by their endeavours to re-establish — 
the Indian industry, though they obtained the satisfaction of knowing that 
they had been successful. In time they accordingly threw the traffic open to 
all, and hoped that their sérvants might find in indigo “‘a mode of remit 
their fortunes to Europe which mula be legal, advantageous and adequa: 
For twenty-two years (from 1780 to 1802) the Company directly supp : 
the indigo industry and placed India once more in 'the foremost rank among the 
indigo-producing countries of the world. They, however, continued to make — 
purchases of indigo for the purpose of ‘remittances, and to ensure the supply — 
they even made advances to the special'factories that had contracted to sell their — 
produce to the Company. About this time also it was recognised that the in- — 
dustry could not be regarded as successfully established in Bengal so long as it 
was exclusively held by the Anglo-Indian community. It was accordingly ar-_ 
ranged that purchases should be made from, and advances given to, factories 
owned by Natives provided the security was “ sufficiently respectable and the _ 
quality fit for the European market,’’| ‘a tege 

But the story of the indigo industry is more entertaining histinincbig and more _ : 
pathetically instructive than that of almost any other Indian agricultural or _ 
industrial substance. The main facts may, therefore, be here briefly recapitu- 
lated :—There is abundant evidence in support of the belief that when Europeans 
first began to purchase and export the dye from India, it was procured from the 
Western presidency and shipped for the most part from Surat. It was carried 
by the Portuguese to Lisbon and sold by them to the dyers of Holland. It was — 
the desire to secure a more certain supply of dye-stuff that led to the formation, 
in 1631, of the Dutch East India Company, and shortly after to the overthrow 
of the Portuguese supremacy in the East. The success of the Dutch merchants 
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| _ atoused the jealousy of Europe. The woad growers and merchants of Germany, Protection of 
| _ France and England were threatened with ruin, and to protect them nearly every Wos4. 

‘a : pened edicts rendering the importation or use of indigo a criminal offence 
n b, ements 

___ Im 1608 England learned the art of indigo-dyeing, and in the reign of Queen Indigo and 
_ Blizabeth its use was permitted along with woad. Curiously enough this mixing Wo#4- 

of woad with indigo survives to the present day, and to meet this demand a small 
q ount of the woad is grown here and there over Europe, and even in England, 
ha dppoaition to indigo was, however, so strong that it was again, on the pretext Yngland and 
of being poisonous, prohibited, and in 1660 Charles II. had to procure dyers from Indigo. 

_ Belgium to once more teach the English the art of using the dye. As already 
_ shown, the effect of the persistent export of the dye from India, conducted by 

e East India Company, had the effect of stimulating the Spanish, French, Portu- gojonial 
and English colonists to make strenuous efforts to produce the dye in many Competition. 

_ tountries outside India. And so successful were they that for a time they ruined 
the ancient Indian traffic. But Macpherson (Hist. Zurop. Comm. Ind., 1812, 200) 

4 indigo of the East India Company having voluntarily given up the importation of 

a an tts 
into England “in order to avoid a competition with the British Colonists in 

West Indies and the southern provinces of North America, About the year 1747 Oultivation in 
_ most of the planters in the West Indies, particularly in Jamaica, gave up the culti- West Indies 

____-¥ation of indigo in consequence of the high duty imposed upon it ”’; “ the planters seeenee, 
of Carolina and Georgia were never able to bring their indigo to a quality equal 
to that of Guatimala or St. Domingo.” But political difficulties occurred with 

_ America and France, and at the same time sugar and coffee had proved even more 
_ profitable in' the West Indies than indigo. The impetus was thus given for a Re-establish- 

re-establishment of the Indian traffic, and, as one of the many surprises of the ment in India. 
industry, the province of Bengal was selected for this revival. It had no sooner 
been organised, however, than troubles next arose in Bengal itself through mis- Troubles 

erstandings between the planters, their cultivators, and the Government, in Bengal. 
4 ch may be said to have culminated in Lord Macaulay’s famous Memorandum 
- of 1837. | This led to another migration of the industry from Lower and Eastern yjigration to 
Bengal to Tirhut and the United Provinces, Here the troubles of the industry Tirhut. 

_ did not end, for, just as indigo had ruined “‘ the Waid Herrn,” so the researches 
__ of the chemical laboratories of Germany threatened the very existence of any Chemical 

natural vegetable dye. They first killed the maddar dye of Europe, then the Discovery. 
___ safflower, the lac and the al dyes of India, and are now advancing rapidly with 

synthetic indigo, intent on the complete annihilation of the natural dye. Opinions 
differ on many aspects of the present vicissitude ; meantime the exports from 
India have seriously declined, and salvation admittedly lies in the path of cheaper 
production both in cultivation and manufacture. These issues are being vigor- 
ously faced and some progress has been accomplished, but the future of the 
industry can. scarcely help being described as of great uncertainty. The issue 
is not the advantage of new regulations of land tenure, but one exclusively of 
natural versus synthetic indigo. , 

_ IMPROVEMENT OF STOCK.—Sir Edward Law (formerly Finance Improve- 
‘Minister of India), in a letter to The Pioneer in December 1905, refers to ment. 
his views regarding the future of the indigo industry :—“ It would appear 
to be assumed,” he says, “that because unfortunately the production of 
indigo continues to fall off, my belief in the possibility of recovery of the 
industry is a mistaken one. In my last budget speech in March 1904, I 

'___ enumerated the following improvements as necessary to effect a reduction Finance. 
in the cost price of indigo and thereby secure a profit to growers and 

_ manufacturers -— (1) that the plantations should be placed on a sound 
financial basis, and cease to remain in a position where requirements for 
cash in seasons of dear money could only be satisfied by transferring profits 
from the pockets of the planters to those of the money-lenders ; (2) economy Beonomy. 

-_in management; (3) selection of seed and propagation of the qualities Stock. 
orang the highest percentage of indigotin and best suited to local con- 

ditions of climate and ‘soil ; (4) rotation of crops to obtain good profits Rotation. 
from the land when not under indigo, and thereby reduce the cost of culti- 
vation of the'plant ; (5) chemical improvements in manufacture.” ‘* When Manufacture. 
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it can be stated that all the improvements I indicated as necessary have 
been carefully and persistently tried, and that still natural indigo: cannot 
be made to pay, I shall with great regret have to admit that I have | 
wrong.” 1 Peal 

There would seem no doubt that each one of the iaelitieias of improve- Wi 
ment indicated by Sir Edward are of vital importance ; and what is more 
to the point, hardly any of them have been successfully and comple’ 
investigated. A considerable advance would appear to have been attained 
recently by Bloxam, in his chemical studies of the dye. “Leake com- — 
menced research ito the races of the plant grown and the localisation 
of the dye within the plant tissue, but his studies were brought to. a sud 
termination, when on the threabald of possible practical results, thre . 
the severance of his connection with the Indigo Planters’ Association. 
It is understood that a start has also been made by the new research station — 
under the direction of the Inspector-General of Agriculture, from w 
much may indeed be expected in the future. The planters ‘eros : 
in their anxiety for alternative crops to be grown on the land ans 4 
under indigo, are concerned with an issue of great practical value. 

Leake has obligingly furnished for this work a review “gt his 
own results and those of other workers in the path of indigo-plam 
improvement, the passages from which will be indicated by quotation 
marks, . 

Present Position of the Industry.—‘‘It may be affirmed that. oH 
methods employed for the production of the dye are very crude. The — 
fluctuations in the daily outturn are very large, and all attempts to con- 
trol the yield have so far proved unavailing, if not prejudicial. This is 
only one way of confessing our ignorance of the steps of the process. : 
long as the planting community enjoyed a practical monopoly this i in- 5 
ability to control was of little moment. A fall in the quantity of dye 
produced implied a corresponding rise in price. With the introduc Bi 
of the synthetic product a short yield no longer meant enhanced price, and 
this fact, associated with a series of bad seasons, has reduced the margin of — 
profit to a vanishing point. If natural indigo is to compete successfully 
with its synthetic rival, there is no longer room ty the losses which sla ‘A 

7460 

fluctuations above noticed necessarily involve. A study of the man 
ture of indigo reveals how little at present is known of the chemical. , 
bacterial changes involved. Until these have been worked out, little can — 
be hoped for from improvements inthe methods pursued. One fact 
alone is evident, namely that only a fraction of the latent dye ie | 
power is developed, 

“For the present, therefore, the planters must look elsewhere to | 
relief from the severe competition of the synthetic product... The two iia . 
that suggest themselves and which are, to a small extent, receiving atten- 3 
tion, are the introduction of supplementary crops and the increase in the — 
yield of plant per acre (cultivation) as opposed to the increase in the yield — 
of dye per unit of plant (manufacture). The first of these falls outside the | 
province of this article. The second falls naturally under. two heads, (1) 
improvement of the present plant I. swmatrana by seed control, bia 
(2) introduction of other and richer stocks, 

‘* (1) For the same reason that the mahai (indigo manufacture) cannot : 
profitably be altered at the present. time, it is also impossible to progress ‘ 
in any process of selection of stock, and, as long as it remains impossible 
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estimate the dye-yielding capacity of the plant, this must remain so. 
his, however, does not afford the sole possibility for improvement. ‘The 
igration of the cultivation of I. swmatrana has already been noted. 

ith this migration has arisen a complete separation of the seed-producing seed-producing 
listricts, and at the present time it is no exaggeration to say that a planter “"* 

es not know from what district his seed comes. Investigation has shown 
hat the seed-producing area can be separated into two main divisions, 

‘each cl racterised by a very distinct type of plant. The first of these 
areas includes the Western Panjab and Indus valley, and the plant here 

inted, flowers early, and possesses a very marked and characteristic 
nate arrangement of the branches and leaves. The second area in- 

eludes the Eastern Panjib and the United Provinces, in which the plant 
7 te , bushy, and flowers late. Comparing these :— | 

Ai | —- Western Area, | Eastern Area, bh ose t x: i> sy ergrgas *4 

Yield of plant per acre t. ye. 8°]-90 maunds | 140° '‘maunds 

Yield of leaf per acre .. x 82 x 
71 bs 

Phy) ote 2 ’ 

;-'-s- ma 

% 

ott 

“ 

+ 
‘ 3 

7 he « 

ee a8 co e4 = » 

“7 
i an. (fy 

7 1 

Pt Since the leaf is the main dye-yielding part of the plant, it is obvious 
that large benefits are likely to be derived from a limitation of the seed- 
producing area. re 
a ) “ For some years attempts haye been made to introduce other species Java versus 
of Indigofera; and that species which has yielded the most promising — 
z ults is I. arrecta, Hochst. It must be borne in mind, however, that 
Java indigo does not fetch the price of good Bengal indigo, although the 

_ percentage of indigotin is very high in the former, and that this may mean 
a specific inferiority in the dye obtained from I. arrecta. 

“A difficulty in obtaining a good. germination has alone checked. the 
general cultivation of this plant. The defect has, however, been traced 
to the large percentage—between 90 and 96—of ‘hard’ seed. With the Hard Seca. 
introduction of a seed-treating machine this difficulty has been removed 
and I. arrecta will probably be extensively cultivated” (Leake) (see 

_p. 661). | 
_ The Localisation of the Indigo-producing Substances in Indigo- Localisa- 
Yielding Plants.—The following is a brief abstract of the contents of the tion of 
paper on this subject :—‘ Some attempts have been made to trace the func- 

tion and place of the indigo-yielding substance in the plant metabolism. 
For instance, Molisch tentatively ascribes to it a position among the anabolic 
products, and attempts to establish a direct relation between its formation 
and the chloroplasts. His arguments are largely based upon the localisa- 
tion of indigo when precipitated within the tissues. He traces a relationship 

een the chloroplasts and the grains of indigo thus precipitated. This Chloroplasts. 
relationship is difficult to uphold, as the present writer has endeavoured 
to show. The substance may be found in such tissues as pith, xylem- 

nchyma, phloem, fibrous cortical tissue, epidermis and in embryonic 
, even in the embryo sac. “In chlorophyll-bearing tissues, it is difficult 

to trace any relationship between the chloroplasts and the precipitated 
grains of indigo. By this method of localisation it is impossible to bring 
_ conclusive eyidence to prove the absence of a relation between the indigo- 
_ yielding substance and the chloroplasts. To establish such a relation other 
lines of investigation will have to be resorted to ” (Leake). 
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[C7. Schunck, Formation of Indigo Blue, Phil. Mag., 1885, x., 74; .xv-, 127; 
Goppert, Bot. Zeit.., 1871, xxix., No. 24, 399; Miiller-Thurgan, Landw w. Jahrb., 
1880, ix., 157-66; Molisch, Site. der Kais. Akad. Wiss. Wien., 1893, i., ciii., 26 
Zeitschr. ‘des Allgem. beaterr. Apoth-Vereines, 1893, xlvii., 523; Sitzb. Typalp? 
Akad. Wiss. Wien, 1898, i., evii., 747 ; Sitzb: der Kass, Akad. Wiss. Wien, 
i., cviii., 479 ; Berichte der Deut. Bot. Gesell., 1899, xvii., 288 ; Bréaudat, Con 
Rendus, 1898, CXXvVii., 769 ; Beijerinck, Proc. Roy. Acad. Se, Amsterdam, 1 t { 
ii., 120 ; 1900, ii., 495 ; iii., 101; Hazewinkel, Proc, Roy. Acad. Sc., Aaa 
1900, ii B12: Plowright, Tourn: Roy. Hort. "00%, 1901, xxvi., 1; Bergt 

aqsidbehend of Finlow), Ace. ‘Research Work im Indigo (Cale., The Bengal, Secretarial 
Book Depét, 1905); Mollison, Indigo Seed Select., Agri. Journ. Ind., 1907, it., 
pt. iii., 296—7.] on 

CULTIVATION. it. soe 
Area and Production.—Perhaps one of the most surprising features of 

indigo cultivation is the variation of the period of occupation of the soil. 
In some localities the crop is obtained in three months from time of sowing, | 
and from this as a minimum up to as much as eighteen months every 
possible period is manifested. Speaking generally it may be said that 
the system of taking several cuttings a year and allowing ‘the plant to. 
occupy the soil for two or even three years seems to have been dis- 
continued—possibly as a consequence of the change that has taken Plate . 3 
in the stock now chiefly grown. In the upper provinces, especially w . 
irrigation prevails, indigo occupies the soil in annual rotation with wheat 
or rice, and is regarded as a catch crop that greatly improves the soil. — 
So much is this the case that indigo has often been recommended as a pet 
manure to be grown temporarily and ploughed into the soil. But in Lo 
Bengal, on the other hand, the spring-sown crop calls for attention at 
very time of the principal rice sowings, and it is therefore an anpephlal 
crop with many cultivators. But a far more serious difficulty has arisen ~ 
in the production of artificial indigo. The seriousness of this aspect may — 
be at once exemplified by the figures of area and yield. In 1892-3 the 
area in all India was 1,218,766 acres and the yield 179,056 cwt. ; in 1894-5 — 
the corresponding figures were 1,688,042 acres and 237, 494 ewt. ; in 1896-7, 
1,608,901 acres and 168,673 ewt.; in 1898-9, 1,010,318 acres and 139, 320 
owt. ; in 1900-1, 990,375 acres and 148,029 cwt. ; in 1902-3, 645,511 acres = 
and 79, 207 cwt.; in 1904-5 the area was 473, 757 actes ‘andthe outturn - y 
56,200 ‘ewt. ‘Thus in twelve years the area under the crop and the yield — 
decreased te one-third their former magnitude. The most recent forecasts — 
indicate that the area decreased still further in 1905-6, viz. to 583,600 ac: ; 
with a yield of 46,500 cwt., but the estimated area for 1906-7, | 
452,800 acres, has shown a slight improvement in yield of dye—69, 700 ewt. e 

Land Tenure.— It is impossible, in the space at disposal, to do more — f | 
than touch upon the system of land tenure. There are commonly | 
systems throughout the indigo district of Bihar at present under Eur rt 
control. In the first of these the planter is the absolute possessor 
land, known as zerat lands. In the second, as the result of the lease ne 
the zamindars to the planters of certain villages, the factory claims some 3 
portion—usually two to three cottas per bigha—of the highlands for the 
cultivation of indigo. The portion assigned for indigo is usually ch 4 
every two or three yéars. In both these cases the cultivation is effected by 
labour hired by the factory. In the third, the raiyat, under no comp 
puts a portion of his land into indigo and sells to the factory the pled ’ 
either on a valuation of the standing crop or measurement of the amount cut. _ 
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_.. “The area in which the cultivation of indigoreaches the highest develop- 
ment is Northern Bihar, the chief districts of which are Champéran, 
Muzaffarpur, Darbhanga and Saran. In these districts the concerns are 
entirely under European management. In other areas the specialisation 
inthe methods of cultivation and manufacture is not carried to the same 
extent. » It will be sufficient, therefore, to refer in detail to this area alone, 
and in the serine other areas to draw attention merely to the points. of ; » (Leake), 

_ BENGAL.—Area and Production.—In 1904-5 the total area under D.E.LP., 
according to the Agricultural Statistics, amounted to 223,100 iv., 400-6. 

acres, and the outturn to 24,300 cwt. Cultivation reaches its highest Bengl. 
development in Northern Bihar, the chief districts of which are Champaran, 

_ which in 1904—5 had 84,000 acres; Muzaffarpur, 35,000 acres; Darbhanga, Areas. 
: acres; and Saran, 18,000 acres. The final forecast for Bengal in 

906 estimates the total area as 137,800 acres and the yield as 1,323,400 
(11,816, ewt.). By way of contrast it may be added that the area 

ted to the crop in Bengal during 1894-5 was 629,100 acres, which 
vie 104,485 ewt. of dye. reece 
. Bihar.—* As cultivation is at present practised, indigo forms a ‘ 16- 

anna’ crop. Preparation of the land commences at the end of the rains 
_ early in October, as soon as the land is cleared of the previous crop. It is 
thoroughly ploughed and finally levelled by the application of the choki 
or hanghar—a log of wood: with the lower surface flat or hollowed, drawn 

by two or four bullocks. | Usually the land is again ploughed and levelled 
or ‘compacted’ after a few days—a process which may be repeated as 
many as four times. In the: intervals between the ploughing, gangs of Ploushing. 

 eoolies with short sticks are sent over the land. These men collect the 
stumps of the previous crop, weeds and such like matter, thus clearing the 
land, and at the same time use their short sticks to break down any clods. 

_. The whole of this process is aimed at reducing the surface soil to a 
state of fine division which will admit a further compacting to be readily 
effected. It is clear, therefore, that the extent to which the land is alter- 
nately ploughed and ‘ choki-ed’ will depend on the nature of the surface 
soil. In thehigh, light (swmbe) lands a relatively small number of plough- 
ings will be sufficient ; while in the low-lying clay (mattyar) lands, a greater 
number will be required before a sufficiently fine texture is obtained. When 
the soil is reduced to a sufficiently fine state of division, the plough is no 
longer used and the choki is only applied at intervals—two or three times 

_ amonth until the time of sowing. 
_ “The reasons for the adoption of these somewhat intricate 

_ will become plain when certain peculiarities of the soil and climate of these 
districts are explained. ; 
_» “Indigo is sown at the commencement of the hot weather—late Feb- Seasons. 
ruary or early March. Since the end of the previous rains—early October— 
only an inappreciable amount of rain has fallen, for in these districts 
the average total rainfall from November to May, inclusive, is under three 
inches. The planter, therefore, is entirely dependent on the moisture 
retained by the soil fromthe previous rains, both for the germination of 
the seed and for the support of the young plant until.the break of the rains Rain. 

in June. It will be readily understood that, with the temperatures and 
low atmospheric humidity which prevail at the time of sowing, the surface 

_ soil would soon lose all moisture unless this be constantly replenished by 

673 43 



INDIGOFERA 
Bengal THE INDIGO PLANT 

Soil. a supply from the deeper layers. Throughout the area the soil consists — 
of an extremely fine alluvial deposit which extends down to and below the — 
water-level—20 feet approximately. It is this unusual condition which 
makes a rapid capillary movement of water possible. Unless, then, the 
superficial four or five inches which have been disturbed by the plough are — 
compacted to an extent which will allow the capillary rise of water to take 
place with a degree of rapidity sufficient to keep pace with the evaporation 
of moisture caused by the sun’s heat, germination and subsequent growth 
of the plant will be impossible. It is to produce the necessary degree of 
compactness in the superficial soil that the above processes are adopted. 

“ Throughout this period—November to February inclusive—the lands 
are kept scrupulously ‘clean’ by constant weeding. Sowing, as already 
stated, usually commences in late February or early March. The exact 

Temperature. date is dependent chiefly on the temperature, and it is the usual custom 
to wait till. a night temperature of 60° is recorded. Once sowing is com- 
menced, it is carried on with the utmost speed possible. Under the most 
favourable conditions the increasing day temperature will soon deprive 
the superficial soil of its moisture, and it is necessary—if the plant is to 
survive—that it shall have developed a sufficient length of root to be no 

Drill Sowing. longer dependent on such moisture... The seed is sown by means of 
drills, each drawn by two bullocks. Briefly, they consist of a trough, 
containing the seed, into which small wooden wheels dip... When the 
drill is in motion these rotate and pick up three to four seeds by means — 
of shallow holes cut at regular intervals in their circumference. The seeds 
are thus carried forward and dropped down a slot, by which they are 
guided into a shallow furrow formed by a share situated in front of the — 
slot. Each drill has six shares, corresponding to six wheels set at regular 
intervals, and thus sows six lines. . As soon as: the seed is sown a li e 
choki is passed over the field and the seed is thus brought into intimate ? 
contact with the moist soil at a depth of about one inch from the surface. 

Seed to Acre. “ At the present time 8, 12 and even 20 seers (40 1b.) are sown per bigha i 
(seven-eighths acre). There is no doubt that this is excessive, and it is a 
difficult to understand how the practice has arisen. It is quite possible, — 
with good seed, to obtain a yield in no way inferior to that normally 
obtained when using only four seers (8 lb.) per bigha. During the hot — 
weather, growth is slow, but with the break of the rains this rapidly m- — 

Ontting. creases. The commencement of cutting depends to a large ore ‘ 
j the date at which the rains break, but usually takes place about the middle __ 

of June. The low-lying crops are first cut, both because the more abundant 
moisture has given greater growth and because delay in cutting causes — 
considerable risk of loss from sudden flooding. Two crops are normally — 
obtained except when the plant is growing in the river-bed, where the rise — 

Two Cutting. of the river renders only one possible. These two cuttings are known — 
respectively as the morhun and. khunti cuttings. The crop is entirely hand- — 
cut, and the cut plant is loaded into bullock carts and dispatched to the 
factory with the least delay possible. Immediately after the morhun 
crop is cut the land is ploughed. This, without damaging the crop, renders 
the surface open and uneven, and subsequent rain is retained in greater — 
abundance. After the second cutting the land is ploughed and sown with 
a rabi crop or prepared, as before, to receive indigo in the following 
season. On arrival at the factory the carts are weighed, and the weight — 
of plant is obtained approximately by difference.” OR 
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_ Lower Bengal.—‘ The chief crop of indigo in Lower Bengal is 
obtained from the annually inundated tracts of land. The seed is usually 
_ sown broadcast upon the muddy banks left by the retreating water during 
the early part of October. In the case of the higher lands only is the 
are and the land, to a certain extent, prepared. The crop is 
 @ut in the following June and July” (Leake). 

__ In the districts of Bihar south of the Ganges, Patna, Gaya and Shaha- 
bad, the system of cultivation is closely allied to that pursued in the United 
Provinces. The soil is non-retentive of moisture, and the sowings are 

rried on chiefly during the rainy season in July, August, and September. 
The early rainy-season sowings are called asarhi, and the crop from these 

i in September and October. The later sowings continue to grow 
hout the year and are reaped in July and August, when the crop is 

k as khunti, but that name is also applied to the second year’s crop 
_ from the early sowings. 
SIC}. Montgomery Martin, Hist. B. Ind., 1838, iis, 866-9; iii., 248-57; Taylor, 

. and Stat. Dacca, 1840, 132, 135-6; Westland, Rept. Dist. of Jessore, 
. Isha, 197, 211, app. iii., vii—viii.; McCann, Dyes and Tans Beng., 1883, 

126; Grierson, Bihar Peasant Life, 1885, 243-4; Reid, Cult. and Manuf. 
igo, 1887, 74-80, 103-14; Banerjei, Agri. Cuttack, 1893, 105-6; Voelcker, 
. Ind. Agri., 1893, 257-65; Rawson, Cult, and Manuf. of Indigo in 

g., in Planters’ Gaz., July 29, 1899, 155-6; Aug. 5, 189; Aug. 12, 219-20; 
. 19, 252; Imp. Inst. Journ., Aug. 1899, 208; Rawson, Gardner & Laycock, 

Dict. Dyes, Mordants, etc., 1901, 172 ; Mukerji, Handbook Ind. Agri., 1901, 411-6; 
| Admin. Rept. Beng., 1901-2, 27-9 ; Java Indigo, in Agri. Journ. Ind., 1906, i., 
| ra 170; Germination of Java Indigo in Bthar, in Agri. Journ. Ind., 1906, i., 

iii, 262-3.) 
_ UNITED PROVINCES.—Area and Production.—The area in 1904-5 

a was 107,516 acres : 98,695 acres in Agra and 8,821 in Oudh. The estimated 
outturn was 8,000 cwt. These figures show a great contraction on those 
f the previous year. The chief districts in Agra are ordinarily Aligarh, 

garh, Balandshahr, Etah, Cawnpore, Mainpuri ; and in Oudh, Fyza- 
bad. The final forecast for 1906-7 shows a still larger reduction to 

374 acres: viz. 34,809 in Agra and 5,565 in Oudh, This represents a 
ecrease of 75°2 per cent. on the average area of the years 1900-4, and 

of 83°5 on the average for 1895-1904. 
___. Commenting on these provinces, Leake says, “In the districts forming 
the west of the United Provinces and the east of the Panjab, the cultiva- 

on of indigo for dye is practically extinct. The plant is, however, still 
wn to supply seed to Bihar. The seed is sown broadcast after the land 

ie been irrigated and ploughed during March and April, and in those 
is icts where dye is manufactured the Plant is ready to be cut in August, 

but is left in the ground till December if seed is required. The process of 
_ «ye manufacture, where practised, is essentially similar to that of Bihar.” 

According to Duthie and Fuller (Field and Garden Crops, 1882, i., 43-50, 
t, xii.) it may be sown either in spring or at the commencement of the rains. 
Tn the first case it is called jamowa or chaiti, in the second asarhi. Jamowa 

- indigo is ready to cut in August, asarhi a month later. Land under jamowa 
is as a rule ploughed up immediately the crop is cut; asarhi indigo is left 
“in the ground till the following rains, when it springs up again and yields 

_ a khunti rop. Generally it is sown alone, though occasionally mixed 
with judr (Sorghum vulgare) or arhar (Cajanus indicus), and is 

_ Surrounded with a border of castor or san (hemp). A loam is prepared ; 
ut where copious irrigation is possible, much of the cultivation is on the 
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lightest possible sand. Four ploughings are held advisable, though ‘fre- 
quently in canal-irrigated districts the land receives only one. For jamowa 
indigo the ground must be watered before ploughing, while the asarhi 
fields are not ploughed till softened by the rains. The crop must be kept 
free of weeds, and two weedings at least are required. The. cost of culti- 
vating an acre of jamowa indigo, to be cut in August and followed by a 
rabi crop, is estimated at Rs. 15-Ta. 

(Cf. Atkinson, Gaz. U. Prov., 1875, ii, pt. i., 378-9, 423-4, 472-6; 1876, — 
lii., pt. ii., 236, 307-10, 463 ; 1876, iv., pt. 1., 93-4, 251 ; Wright, Mem.. i and a 
Cawnpore, 1877, 28-30 ; Buck, Dyes and Tans, 1878, 1-12, 9-94; Reid, Cult. a 
Manuf. of Indigo, 1887, 81-9, 115-21 ; Dist. Gaz. U. Prov.; Settl. Repts.| 

CENTRAL PROVINCES AND BERAR.—Area and Production.— 

Only 110 acres were reported in 1904-5 as ‘under indigo, these being in the 
districts of Buldana, Hoshangabad, Narsinghpur and Chanda. In Akola 
the seed is sown about the middle of the rainy season or latter half of July, 
and the plant is ready for use in October or November, when the flowers : 
begin to form, [C/, Sule, Monog. Dyes and Dyeing, Berar, 1896, 2.] 

PANJAB.—Area_ and Production.—The estimated area in 190 
was 53,000 acres, and the yield 9,900 cwt. The large interest in soak 
cultivation accounts apparently for the pitas Ma of yield to acreag: x 
The most important districts are Multan, Muzaffargarh, Dera Gha 
Khan and Rohtak. The final forecast for 1906-7 estimates the area at 
62,300 acres, as against 67,500 in 1904-5. This total is shown to be 
19-3 per cent. below the decennial average. The recent effort by the 
planters themselves to produce specially improved new seed could have 
had no other consequence than to disturb and possibly curtail the 
demand for Native seed. The following are the returns of seed pro- 
duction in the Panjab for the past four years:—1904, 1,673,800 seers ; 
1905, 1,785,000 seers ; 1906, 3,227,600 seers; and 1907, 1, 248, 900 seers. 

“The easterly districts of the Panjab should be considered in conjunction 

- ; 

with the United Provinces. In the west, however, in Multan, Dera ae : 

supplied is the purely Native trade across the north-west frontier. 
plant is sown on irrigation, and hence the date of sowing depends on tha 
of the opening of the canals—usually during May. By September the ~ 
crop is ready to be cut, after which the plant may be ploughed up or left 

Khan and Muzaffargarh, the methods are very primitive, and the mar te 

for a second, and, sometimes, even a third, year.” ‘‘ Lands subject to river 
inundation are considered unsuited ; in other words, a prejudice exists against 
over-inundation. The land is prepared during the cold season after the — 
winter rains, and sowing takes place from March 1 to May 15. The field — 
is first flooded and the seeds scattered broadcast on the water. Irrigation . 
is given every third day till the plants are about a foot high, then every . 

(of. Morris, Cult. and Manu}. I ndigo " eight or ten days” (Leake). 
Mooltan, Gaz. Mooltan Dist., 1883-4, app. a, 161-6 ; Panjab, Dist. Gaz. 

RAJPU TANA AND CENTRAL INDIA.—Small “quantities are grown 
in Ajmir and in the Native States of Jaipur, Marwar, Gwalior and Tonk. 
In Ajmir the seed is sown broadcast in the month of June or as soon as — 
the rains set in. When the young plants are above ground the grass is 
weeded out by a process of hand-hoeing. Reaping commences about 
October. 

BOMBAY AND SIND.—Area and Production.—The late Mr. E. O. 
Ozanne, then Director of Agriculture, Bombay, wrote in his Annual Report 
(1885-6, 36-7) that--“ In the 16th and 17th centuries, indigo, partly of 
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local growth and partly brought from Upper India, was one of the chief 
exports of Gujarat. Towards the close of the 18th century (1777) the 
‘cultivation, chiefly for local use, would seem to have been on a very 
considerable scale. But in the early part of the present century it 
again fell off and in 1827 had almost altogether ceased. At that time, 
ore high and the demand was strong.” The attempt then made 
to itate the industry, however, failed, and “ indigo has never again 
become a product of any importance.” In an official letter of date 1889, 
€ e, however, speaks of the indigo cultivation of Bombay having 

been 4,182 acres. In 1904-5 there were only 806 acres under the crop. 
_ The following account of the cultivation in Western India is an abbrevia- 

tion from Mollison (Textbook Ind. Agri., iii., 279-83). The best crops 
wn on gorddu soil (deep sandy loam). In the Deccan, medium 

4 < soils of fair depth are deemed most suitable. The crop is grown in 
‘the khdrif (rainy) season. ‘* Thorough tillage and a liberal application of 
—. are necessary. Well-rotted manure in a dressing of twenty cart- 

] per acre should be given in May. The plough and harrow should 
_ be used after the first fall of rain to prepare a clean, smooth seed-bed. 
‘The crop is either sown alone or with cubosdinnsd rows of cotton. One row 
of cotton may alternate with two of indigo. When sown alone, the rate 
is 12 to 15 Ib. seed per acre. The seed should be drilled if possible in June 
in rows 18 inches or less apart and the drill should be worked near the 
surface, so that the seed is not buried too deeply. The crop should, after 
‘the seedlings are well up, be intercultured two or three times with the 

bullock hoe and be once hand-weeded with the weeding-hook (khurpa). 
_ ‘The first cut is ready in September-October. With favourable late rain, 
a second cut may afterwards be obtained without irrigation.” 
The area in 1904-5 was in Sind 5,621 acres, chiefly located in Hydera- 
bad, 3,985 acres, and Sukkur, 1,404 acres. After the land has been weeded 
and moistened during the inundation season in May and June, it is ploughed 
two or three times and the seed sown broadcast. When the plants have 

_ germinated, they are watered once a week, and this is continued till Sep- 
‘tember, when the crop is ready to be reaped. A second year’s crop is raised 
after cutting by frequently watering the old plants. [C/. N. B. Beyts, 
- Gujarat Agri.; 1878, 44.) 
_ MADRAS.—Area and Production.—The area under cultivation in 

1904-5 was 126,300 acres, and the outturn 16,700 ewt. The principal 
districts are ordinarily Cuddapah, which in 1904-5 had 32,149 acres ; 

Anantapur, 5,098; and Kistna, 3,208. The forecast for 1905-6 shows 
an estimated area of 212,300 acres and an outturn of 1,896 tons. Com- 
menting on this result, the Board of Revenue in their final report for 1906-7 
show that this area is 86 per cent. more than in 1905-6, but 1 per cent. less 

_ than the average of the five previous years and 25 per cent. less than the 
_ ten previous years. Indigo appears to be cultivated under very diverse 
pone itions throughout the Presidency. ‘‘ Returns show that somewhere 
in the district sowing is normally being accomplished in every month of 
the year. This, no doubt, is due to the more even distribution of tempera- 

ture and rainfall throughout the year” (Leake). 
In Cuddapah, the chief indigo district, the land is ploughed and manured 

after it has been moistened by rain. This takes place in April if the rain is 
_ sufficiently heavy; if not, in July or August. The ground is then allowed 
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to remain till the next heavy showers, when the seed is sown in rows. In — 
about a month weeding commences. On dry lands the crop is entirely 
dependent on rainfall. The first cutting is taken three or four months 
after sowing, and.a second and third at intervals of three months after e 
first. After the third cutting, the plant is allowed to seed. 

Wet cultivation is also carried on in the neighbourhood of tanks or ' 
wells. Near wells with a certain supply of water, cultivation is commenced 
in Marchor April. Ifthe soil is loose, the seed is sown without any previous — 
ploughing ; otherwise, in the vicinity of tanks, the land is watered, ploughed, — 
and smoothed by a roller. It is then manured, watered again, and the 
seed sown when the land has dried. After germination, the crop is regu- 
larly watered at intervals varying from a week to twenty days. Weeding 
commences a month after sowing, and the first cutting takes place in three — 
or four months, the second three months later. [C/. Shortt, Man. Ind. Agrt., 
1885, 98-136; Mem. on Prog. Madras Pres., 1893, 69-71; Cox, Man. 
North Arcot Dist., 1895, i., 273-4.] 

BURMA AND ASSAM. —Area and Production. —Indigo i 1s cultivingell 

to a very limited extent in Burma. In 1904-5 there were 424 acres in 
Upper and 58 in Lower Burma. In Upper Burma cultivation is confined 
to the districts of Pakokku, Lower and Upper Chindwin and Sagaing, 
and in Lower Burma to Thayetmyo. The gravest suspicion, however, 
should be entertained in accepting the published figures of area as being — 
Indigofera. The description given by Mr. H. G. A. Leveson, in a 
note on the dyes of the Southern Shan States, at all events, leaves little 

-orno doubt that much of the indigo of that country is derived from 
Strobilanthes. In Chindwin there are reported to be two. crops, the 
wet- and the dry-weather. The wet-weather crop is sown in June and 
collected in July and August; the dry is sown in October and col- 
lected in December and January. An indigo plant is also said to 
flourish at high elevations in the Shan States. It is remarked that 
when cultivated in the lower valleys it is generally under the shade 
of trees, and when grown on the hills, plots of ground are selected 
at the bottom of steep valleys. Brackish soil is regarded as the most — 
suitable, and the ground is not manured. It is not grown from seed, but 
at the beginning of the rains the shrub is cut to the ground, the lower 
part of the stalk thrown away, and the upper part with the young leaves — 
planted. Two or three pluckings are considered a fair average yield, 
though a well-grown plant may afford as many as five. Most of these 
statements, it may be inferred, denote Strobilanthes. “ 

Turning now to Assam, the cultivation of indigo may be said to be. 
practically non-existent. The greater part of the indigo dye of the province 
is the produce of Strobilanthes flaccidifolius, and not of Indigofera. 

In many respects Assam and Upper Burma show a closer approximation — 
to the conditions of South and Central China than to those of India. — 
Accordingly Assam, in the matter of this particular indigo-yielding plant, 
may be spoken of as the most western portion of the area of Strobi=— 
lanthes flaccidifolius, a plant that is from there diffused east and north — 
throughout the greater part of China and becomes one of the most impor- — 
tant sources of the dye in that vast empire. [C/. Leveson, Dyes and Dyemg — 
in Southern Shan States, 1896, 2-5; Duncan, Dyes and Dyeing in Assam, ; 
1896, 28, 29 ; Parlett, Rept. Settl. Oper. Sagaing Dist., 1903, 15.] 

Manures. -—Generally speaking the only manure given in indigo cultiva: | 
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on is the refuse of the indigo plant termed seet, procured from the factory. seer. 
Artificial manures have made little headway, and even with the simpler 

rtilisers, such as lime, gypsum and nitre, there is uncertainty as to their 
. In this connection attention should be given to the results 

ned by Mr. C. Rawson, summarised in his final report to the Bihar 
igo Planters’ Association, published in 1904. As a rule indigo soils 

re found deficient in available phosphoric acid, and responded remunera- 
. to treatment with superphosphate, bonemeal or other phosphatic guperphosphates. 
manures. Nitrogenous manures were generally found useful when applied 
along with phosphates. Dr. Hancock, working at Dalsing Serai under 
Mr. Bernard Coventry in 1901 (Rept. Indigo Improv. Syndicate, 1901), 

_ arrived at the same conclusions. The value as manure of the refuse plant 
_ (seet) was also investigated by Rawson, with the result that he came 
_ to believe that in many cases it was as valuable as the indigo produced 
a factory. Mr. W. Popplewell Bloxam next took up the inquiry into 

e subject of indigo improvement by scientific manuring. In his report 
to the Government of Bengal, 1905, on the work carried out by Leake and 
oye at Dalsing Serai (in 1903-4), he summarises his experiments and 
results. The chief feature of these may be characterised as the supply of 
various carbonaceous materials to indigo soils with the view of ascer- carbonaceous 
taining their effect on the growth of the nodule bacteria. The period of M#rals 
_Bloxam’s experiments was, however, too short to allow of any very definite 
conclusions. § [C}. Voelcker, Improv. Ind. Agri.,.1893, 106, 112, 259, 260~1 ; 
Rept. Cawnpore Exper. Farm; Bergtheil, Acc. Sc. Invest. on Indigo, in 
Rept. Dept. Land Rec. and Agri. Beng., 1905, vii—ix.] 
"Dangers to the Crop.—‘ Under favourable conditions the young Dangers, — 
plant will appear above the surface on the seventh to the tenth day, from 
which time onwards it is exposed to many vicissitudes. It is no uncommon 
occurrence to find the destruction of the crop to be caused by a shower of 
tain. It has already been explained that the young plant is dependent 
‘on what may be termed ‘ bottom’ moisture for its early growth, and Zéect of 
‘on the condition of the soil which makes this available. The ‘com: “** 

* of the surface soil leaves a loose, dry layer on the surface which 
acts to a certain degree as a check on evaporation. The effect of rain is 
to do away with this dry layer and to establish a complete capillary system 
to the absolute surface: The ultimate result is a rapid decrease in the 
moisture of the superficial soil, which may ultimately be reduced to below surface Crust, 
the limit at which life can be supported. Under these circumstances 
the crust must be broken even at the cost of destroying half the crop. 
Thisis usually effected by the use of a light rake, or, in the case of a very 
light crust, by brushwood drawn over the surface. A prolonged spell of 
hot west winds, such as are common during April-May, in spite of the 
precautions taken to conserve the moisture, reduces this to below the 

il minimum, and in this way the greater part of the crop may be lost.” 
“As regards pests little can be said. The larve of numerous Leprpop- Pests. 
TERA feed on the indigo plant, but in only one case are the ravages sufficient 
to cause serious damage. Under favourable conditions the larve of 

__ Agrotis segetis appear shortly after the young plant has broken through Grups. 
the soil, and before what is known as the ‘7-leaf’ stage is reached. Plants 
attacked will be entirely stripped of their leaves, and a second sowing may 

_ be necessary. In bad seasons this may also happen, and necessitate a 
_ third sowing. It seems probable that the ravages of this pest are only 
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serious in those lands which have been sown in indigo for several years in 
succession, and that a reasonable system of rotation would reduce the 
injury to a negligible quantity.” cee 

“‘ Of other insect pests which assume dangerous proportions, there is — 
an Aphis and a Thrips, but little or nothing is known of the life histories — 
of either. They both attack the young plant, rendering it stunted, and — 
the latter, by destroying the mesophyll of the cotyledons and first foliage 
leaves, may kill the entire plant”? (Leake). [Cf. Lefroy, Caterpillar 
Pests of Indigo in Bihar, in Agri. Journ. Ind., ARG; ‘1, pb. IVs, 
338-50. ] ee hone 

Outturn and Yield.—‘ Owing to the numerous variations in the: exact | rf 
area denoted by the term bigha, and to the confusion consequent thereon, — 
it is almost, if not quite, impossible to determine with any degree of cer- 
tainty from the published returns what is a normal yield of plant and dye. 
Under these circumstances it seems best to give the returns for a particular 
concern for which the figures are available and which, being situated in 
the centre of the indigo districts of Bihar, may fairly be taken as normal. 
The period from which the averages are derived coversa term of eleven years, 
viz. from 1892-1903. This shows an average of 80 maunds of plants per 
acre for the morhun cutting, and 35 maunds of plants per acre for the khumtt — 
cutting, while the dye manifests an average of 16 Ib. per acre forthe year, 
in the proportion of 11 lb. for the morhun and 5 |b. for the ‘hunt: cutting, 
The fluctuations are, however, very wide, e.g. for plant per acre deagiet - | 
48 maunds, and for dye, 25 Ib. to 74 lb” (Leake). . a z 

' MANUFACTURE. e . 
WET PROCESS.—“ For the manufacture of dye from the planks the 4 

wet process is now almost invariably adopted. | Briefly this consists in the — 
extraction from the plant of the dye-yielding principle by steeping in — 
water, and the precipitation, from the extract so obtained, of indigo by 
exposure to air—oxidation. As the amount of plant which must be daily — 
steeped comes to.some hundreds of, cartloads, there are certain essentials — 
which must be considered in choosing a site for a factory. Chief among — 
these is an abundant supply of water; and a factory will never, therefore, 7 

be found at a distance from a stream or large lake, from which water can — 
be pumped into a large tank—skhazanah—placed at the highest point of — 
the factory.. From this tank channels conduct water to the steeping vats, 
a row of brick and cement-lined basins, usually about 20 feet square and 
4 to 5 feet deep, and about 15 in number. Below these, and corresponding 
with them in number, are a second row of slightly shallower vats called = _ 
beating vats. uv 4 | 

“ The plant, on arrival at the factory, is loaded into the steeping vats “§ 
and, as soon as each vat is full, is battened down by means of beams at | 
tached to pegs set in the sides of the vat. Water is now run in until t 
plant is just submerged, and steeping is allowed to proceed for a p 
varying from 12 to 14 hours. The liquor, which has by this time pecoral 4 
yellowish green and almost fluorescent, is now run off into the lower, or ‘ 

beating vat. i 
‘* Beating is effected in various ways, the sole object being to obtena 

as thorough an oxidation as possible. In the more primitive method - 
to 12 coolies enter the vat and proceed to beat the liquor with short sticks 
to one end of which flat discs of wood are attached. The process is com-_ 
plete after about 13 hours’ continuous beating. With the nina 
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Wet Process 
_ of machinery the hand beating has been to a certain extent replaced by Machinery. 

| wheel beating. Where this is employed, there is a single beating vat 
_ which runs the length of the range of vats and is divided along its length 

or two walls, the number depending on whether one or two beating 
3 are employed. These walls stop short of the two ends of the vat 
and are simply employed to give direction to the circulation set up by 
the wheels. The wheels themselves consist of small flat dises of wood 
a to the ends of a number of spokes radiating from the axle. By 

is method beating is complete in about one hour. More recently the 
ing has been replaced by blowing a mixture of air and steam through Blowing. 

; and, later still, in 1902, this process, modified so as to blow 
ia through the liquor, was introduced by Rawson. Neither of these Ammonis. 

»processes have, however, been universally adopted, and the wheel 
beating is still most commonly employed. 

_ * After beating is complete, the liquor is allowed to stand until! the 
precipitated indigo—the mal—has settled, leaving a clear, red, supernatant €al. 

liquor. This\‘ mala pani’ is drained’ off and the residual * mal’ is 
: into boilers where it is mixed with clean water and boiled, either Boiling. 
byl direct action of heat or by injecting steam. The boiling and sub- 
page stages in the manufacture take place within the factory building. 

q the boiling is complete, the contents of the boilers are run on to the 
‘table.’ This consists of a heavy canvas sheet which has been previously 

_ wetted and spread on a support of split bamboo. The cloth acts as a Filtering. 
filter; allowing the clear water to drain off and retaining the indigo as a 
thick paste which is now transferred to the press. This is a square Pressing. 

_ wooden box, the walls and bottom of which are perforated by numerous 
holes. . The interior is lined with damp cloth and the mdl is then poured 
' in toadepth of 8 or 9 inches. The lid; which fits the interior accurately, 

is then put on and screwed home by means of a screw worked by a long 
lever. This is turned ati intervals during 5 to 6 hours, in which time the 

mal will be pressed into a hard cake 3 to 3} inches thick, The sides Cutting into 
. of the press are now removed and the cake is transferred to a table where ““™ 
___ it is cut by wire into cubes of about 3 inches. These are removed and 

_ placed on open shelves to dry in an airy room. The air admission is so 

i 

/ 

regulated that slow drying is effected. This is essential if cracking and Dryins. 
subsequent breakage of the cakes are to be avoided. During the process 
of drying, the cake becomes covered with a dense growth of mould. Before 
packing this is brushed off by coolies. The final stage consists in packing Pecking. 
the dried and cleaned cakes into specially constructed cases which are 
weighed and forwarded to Calcutta for disposal” (Leake). | 
_ DRY PROCESS.—The wet method just described by Leake is that pry 

__ which is almost universally employed, though in Madras the dry-leaf Process. 
process is still pursued to a limited extent. From the historic chapter 

| given above it will be seen, moreover, that during the first century of the 
industry as fostered by the East India Company, the dry process was gany 
apparently universally adopted. It was even upheld that to that fact Followed. 
was attributable the high merit of the Indian as compared with other 
indigoes—the stems and twigs used in the wet vat system detracted, so it 
was then believed, very greatly from the merit of the dye. During the 
second century, when the industry had been conveyed from the West 
Indies back to India, or rather to Bengal, the wet process was alone that 
employed. It is significant that throughout all this rise and fall of the 
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European industry in India, the Natives should have quietly continued — 
their own methods of manufacture, oblivious of or indifferent to the numer- _ 
ous patent processes and appliances brought out by their European rivals. 
By the dry method the bundles of freshly cut plant, instead of being con- — 
veyed directly to the factory, are dried and the leaves separated from the 
stem by beating. When kept dry the leaves turn in the course of a few 
weeks from green to a blue-grey colour. They are then subjected to — 
steeping and fermentation, when the indican present in .the plant splits 
through hydrolysis into indigotin and jindiglucin, The fine green liquor 
thus obtained is then drawn off to the beating vat, where the matured 
indigo is precipitated and subsequently concentrated by boiling and com- — 
pressed into cakes and dried in the usual way. But for the adulterationso 
largely resorted to by the Native manufacturers, it seems fairly certain the 
dry-system indigo would be fully as valuable as the wet, and: in some 
respects have distinct advantages. This is exemplified by the fact that it : 
is preferred even in localities where the difficulty of drying becomes serious. 
For a small manufacturer it has the great advantage of being attended to 
at the most convenient time. 

The rationale of indigo manufacture may be briefly and ‘pointedly 
told. Fermentation and hydrolysis of the jindican found in the one q 

to vat takes place. The indigotin produced is reduced by the: indigiucin 
hydrindigotin (indigo white), and this dissolves. in the alkaline liquor. 
Through the beating that follows the hydrindigotin is reoxidised, and in- 
digotin precipitated—being insoluble in the alkaline liquid. ‘The yield'is 
about 0°2 per cent. of the weight of the plant. The addition of ammonia 
to the vat is frequently practised, with the result that the yield is largely 
increased, as the formation of ammonia by the fermentative breaking 4 
down of the indigo is thus hindered. The indigo obtained in this manner _ 
varies greatly in quality. Its content of indigotin ranges from 20 to 90 
per cent., the average being 40 to 50 per cent. The remainder consists of 
ash, 5 to 20 per cent. ; water, 2 to 8 per cent. ; indirubin, 2to 4 per cent., 
and various amounts of indigo-brown, indigo-gluten, and carbohydrates. 
The value of the blue depends on its content of indigotin and indirubin. 
[Cf. Blount and Bloxam, Chem. for Engin. and Manuf., 320.) Itis believed 
the presence of -indirubin gives the more pleasing result of the natural as 
compared with the synthetic dye. v1 

Mr. W. Popplewell Bloxam (who has devoted much attention to the 
study of the chemistry of indigo) read a highly instructive and valuable 
paper before the Society of Chemical Industry (Yorkshire Section) on 
August 15, 1906, and still more recently a further paper before the London 
Section on November 30; 1907... The last mentioned is written by Bloxam — 

IS Sl ci lene g tai 

in collaboration with Dr. R. Gaunt and Mr. F. Thomas, and is specially 
described as an analysis of indigo and of the dried leaves of I. arvecta and 
I. sumatrana. It is, therefore, desirable that readers anxious for infor- 
mation of the nature indicated should consult the papersmentioned. But 
it may be useful to give here the few concluding remarks in the first, since 
these seem to give an indication of the direction and purport of Bloxam’s 
investigations :— Ly 

“ From these results, it will be seen that if the percentage of indigotin 
contained in the whole plant (ordinary Indian varieties) be taken, as seems 
reasonable, at 0:6 per cent., then from consideration of the weights of 
plant steeped and the indigotin recovered in the finished cake, the highest 
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_iciene attained does not reach 50 percent. of the totalindigotin obtainable, 
‘whilat.the average efficiency of the ‘ mahai’ is 25 per cent., falling thence 
ie cent. (cake No. 2). The attention of the Government of 

be called to this wasteful method of manufacture, with a 
to the long-needed improvements being introduced to India without 

| kere _ Concluding the second paper, Bloxam and his collaborators ob- 
_ serve ;—“ Being now in the possession of some 150 grms. of crystallised 

we are undertaking a scientific study of its quantitative conversion, 
by various methods, into indigotin-——with the view of improving the process 

»f manufacture atpresent in use in India. The results of our experi- Improvement of 
ments all tend to show that considerable improvement remains to be “*“°™* 

ade in the efficiency of the indigo manufacture, and point to the 
that the efficiency of the process is far lower than is currently 
” Bloxam submitted his final Report of the Research Work on 
to the Government of India in 1908. 

- Buchanan-Hamilton, Stat. Acc. Dinaj., 1833, 307-14; Montgomery 
Hist. E. India, 1838, ii., 986-96 ; Reid, Cult. and Manuf. of Indigo, 1887, 

0 1s 80; Nicholls, Trop. Agri., 1892, 256-9 ; Bridges Lee, Man. of Indigo, 
Journ. Soc. Chem. Indust., April 30, 1894, xiii., 382; Oct. 31, 941; 

28, 1901, xx., 116-7; March 31, 466-7; Sept. 30, 886; May 15, 
on Soa 607 ; Rept. on Coventry's Indigo, 1895, 1897, 1898 ; Cave, Rept. on 

Process of Indigo Manuf., 1901 ; Rawson, Gardner and Laycock, 
Dyes, Mordants, etc., 1901, 174-80 ; Perkin, Condition of Indigo Indust., 

imetare, Nov. 1, 1900, Ixiii!, 7-9; Nov. 29, 111-2; Jan. 24, 1901; Bréaudat, 
Contrib. a L’Etude de la Fabricat. de TP Indigo, in Bull. Econ. L’Indo-Chine, July 

ew SYNTHETIC INDIGO.—It, would be impossible to deal here with Synthetic 
Me discovery and production of synthetic, indigo, As a matter of Indigo. 

ric interest it may be mentioned that Perkin was (in 1856) the 
A apa of the coal-tar dyes, but, like Green’s discoveries still 

2 SOY, were not fully appreciated until they had reached the Nether- 
German laboratories. Hence for a good many years past the 

artificial dyes have proved formidable rivals to the natural colours, and 
even in the case of indigo have begun to curtail the world’s demand for the 
Thdian article. Already the exports from India have been reduced very 
seriously. Germany, for example, has practically ceased to import vegetable 

: indigo, and her exports of the artificial products to all countries were last 
year valued at 25,000,000 marks (£1,250,020).. This is remarkable, seeing Great Britain’s 
that the first commercial manufacture was only made in 1897, According *“?? 
toa report issued by the Badische Anilin and Soda-Fabrik Company, their 
profits were in 1903, £583,787, and in 1904, £544,936. Thus it would 
appear probable that large sums have been realised from the sale of artificial 
fatigo, The imports of synthetic indigo are mainly from the Netherlands. 
These came to 14,691 cwt., valued at £143,613 in 1902; 17,752 cwt. in 
1903 ; 19,458 cwt, in 1904 ; 32,246 ewt. in 1905 ; and 39,042 cwt., valued 
at £147, 325 in 1906. 
TRADE IN INDIGO.—In a dispatch dated 1792, the Board of D.E.P., 
Directors congratulated the Indian Government that, as the British im- vi, 461-0. 
ports of Bengal indigo increased, those from the Spanish and French 
colonies declined, while at the same time a large export trade from Great 
Britain to the Continent had been established. That. re-export trade Barly 
amounted in 1790 to close on one million pounds of the dye. Such a 
brilliant result, when contrasted with the depression that has been cast 
over the industry, within the past few years, is highly significant. But 
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with the detailed statement of former transactions, given in the ' 
Dictionary, it may suffice to review here, and very briefly, the returns of the _ 
past few years :— rs ‘Shai 

Exports.—The bulk of the factory-made indigo is exported. India © 
uses up only the most inferior grades of the dye. The returns of foreion — 
trade thus very nearly express the total production. The year 1894-5 
showed the highest production credited to the Indian industry, viz. 
237,494 cwt., produced from 1,688,042 acres. Up to that point the pros- 
perity was almost phenomenal—a century of advancement, in spite of — 
numerous local upheavals. But the year following the first commercial — 
production of synthetic indigo the crash came, and from that time — 
there has been nothing but continuous curtailments. From 1894-5 
down to 1906-7 the record is, in fact, a very melancholy one. The 
exports in 1894-5 were 166,308 cwt., valued at Rs. 4,74,59,153, and in 7 
1895-6 they were 187,337 cwt., valued at Rs. 5,35,45,112.. But the twelve — 
years following show a continuous decline, until in 1906-7 the exports — 
were only 35,102 cwt., valued at Rs. 70,04,773. Commenting on this 
subject, J. A. Robertson (Rev. Trade Ind., 1904-5, 28-9), at that time — 
Director-General of Statistics in India, wrote: ‘‘'The unremunerative 
level to which prices have been forced down by competition of synthetic — 
indigo has reduced the indigo plantations of Bengal to less than half the — 
area they occupied ten years ago, and over the whole of India the reduction — 
in that period was 66 per cent. Planters in Bengal are strengthening their 
position by cultivating other crops in addition to indigo, and they can 
carry on a contest for supremacy with synthetic indigo for many years.” 
“The season of 1904 gave a very poor yield, the deficiency compared with 
the previous year being estimated in the official reports at 31 per cent. in 
Bengal and 45 per cent. for the whole crop. The total exports of 1904-5 _ 
are less by 18°4 per cent. in quantity, and 22°4 per cent. in value, than — 
the exports of the previous year. The fall in the average price was thus 
4 per cent., and in Calcutta the fall was more marked in the better kinds — 
than in the ordinary qualities.” 1) 

Turning now to the countries which have drawn on India for their — 
supplies of indigo, Great Britain formerly headed the list. The exports — 
from India to Great Britain in 1875-6 came to 72,494 cwt. ; in 1883-6 to 
64,204 cwt. ; in 1895-6 to 66,215 cwt. ; and in 1898-9 (the year after the — 
production of synthetic indigo) they dropped to 30,973 cwt.; since which — 
date they have steadily declined until in 1904-5 they were only 10,743 ewt. ; — 
in 1905-6, 7,749 cwt. ; and in 1906-7, 7,942 cwt. The record of the United — 
States is somewhat similar, though on a smaller scale. In 1875-6 the 
share taken by the States came to 4,089 cwt.; ten years later it became — 
20,737 cwt., and from then a decline has been observed until in 1905-6 — 
the amount taken was only 1,530 cwt., and in 1906-7, 1,258cwt. Egypt, — 
on the other hand, has preserved a fairly constant market, but it has to be — 
explained that Egypt takes mainly Madras dry-leaf indigo. In 1875-6 — 
it drew 577 cwt.; im 1885-6, 11,601 cwt.; in 1895-6, 13,995 cwt.; in 
1903-4, 15,375 ewt. ; in 1905-6, 9,702 ewt. ; and in 1906-7, 9,195 cwt. With — 
most Continental countries the decline in the demand for Indian indigo has — 
been most marked. Germany took in 1895-6, 16,929 cwt. ; in 1903-4, only 
1,776 cwt. ; in 1905-6, 487 cwt. ; and in 1906-7, 523 cwt. France procured — 
in 1895-6, 21,011 cwt.; in 1903-4, 1,975 cwt.; in 1905-6, 970 cwt.; and 
in 1906-7, 541 ecwt. Japan, which for several years had been one of the 
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_ chief markets, almost ceased to import in 1904-5. This, it is believed, 
was: a consequence of “ the differential taxation which took effect 
from April 1, 1903 and im an extra tax, equal to 1:55 pence per Jb., 
on Indian indigo, which both Java plant indigo and German synthetic 
indigo escaped, placing an insupportable burden on the trade; but now 
_ that Indian indigo has been treated on the most-favoured-nation basis by 
the Convention with Japan, which came into force on March 15, 1905, 
there may be some revival of the trade. German synthetic indigo has, 
however, now acquired such a dominant position, and its higher percentage 
of colouring matter still retains for it such advantage by reason of the 
- duty being charged by weight, that India will find it difficult to recover 
lost ground” (Robertson, /.c. 29). The exports from India to Japan in 
1906-7 were 1,800cwt. [C/. Rept. Beng. Chamber of Comm., 1903-4, 

srnal Trade.—Turning now to the shares taken by the provinces 
of India. In 1885-6 the total exports were 132,495 ewt., of which the 
_ Bengal share was 76,109 and the Madras 45,828. Ten years later (1895-6) 
(4 otal exports were 187,337, of which the Bengal share was 111,714 
_ and the Madras 62,425 cwt.; in 1903-4, 60,410, of which Bengal furnished 
29,858 and Madras 24,414 cwt.; in 1905-6, 31,186, of which Bengal sup- 

_ plied 19,062 and Madras 7,756 ewt. ; and in 1906-7, 35,102, of which Bengal 
es ant and Madras 11,159 cwt. The exports. across the land 

_ frontier are not very important. In 1904-5 they came to 4,873 cwt., 
valued at Rs. 4,70,203 ; in 1905-6 to 5,275 cwt., valued at Rs. 5,26,431 ; 
and in 1906-7 to 3,518 cwt., valued at Rs. 3,47,341. The most important 
receiving countries are Seistan and Dir, Swat and Bajaur. “Formerly a 
large trade was done in exporting indigo-dyed goods from India, The only 
a of this is the export of blue cloth from Pondicherry to French 

ina—a survival due, apparently, to the French protectionist enactments 
in favour of her colonies. 

_Imports.—A startling peculiarity of the present phase of the Indian 
a in indigo may be said to exist in the circumstance that a small supply 
of the dye is annually drawn from the Straits, from the United Kingdom, 

Belgium and Japan. There is no mention of synthentic indigo being 
imported, and the small foreign supply may be to some extent returns of 

‘Indian indigo. The imports in 1905-6 were 1,244 cwt., valued at 
Rs. 1,12,243,; and in 1906-7, 2,392 cwt. and Rs. 97,152. 

"INSECTS (INSECTA); Fa. Br. Ind.; Hampson (Moths), i-iv., 
_ Bingham, Wasps and Bees (Hymenoptera), i.—ii.; Distant, Bugs (Rhyn- 
_ chota), i.; Watt, Products Derived from Animal ay (Insects), 64-5 ; 
_ Maxwell-Lefroy, Economic Entomology, in Journ. Bomb. Nat. Hist. Soc., 

xv., 432-44; also Locusts in India, in Agri. Journ. Ind., 1907, ii., pt. 
iii., 238-45, tt. xiv—xx. | py) | 

__ With the exception of the silkworms, the bees, the) cochineal, the lac and 
t -forming insects, very few others can be regarded as of economic value. 

| fortunately a very large number of insects force attention through the depre- 
_ dations they effect on crops, stores of food, industrial materials, manufactures, 

woodwork, etc. Maxwell-Lefroy has set forth in a lucid manner the difficulties 
that beset the entomologist in India who may have entrusted to him the investiga- 
tion and solution of the pests of the fields and forests or the discovery of beneficial 
insects. The insects have to be identified and in many cases scientifically named, 

_ then their life-histories worked out, before pr ions are possible, 
Throughout the present publication the effort has been made to record the results 
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IPOM@A 
PURGA ; JALAP 

hitherto attained under the names of the products concerned, such as Corehorus _ 
(Jute), Camettia (Tea), etc. But in addition, the following special articles deal 
with insect economic products :— cowl 

Bees’, Bees’-wax, Dammar and Honey (see pp. 123-9). ie 
Coccus Cacti, Cochineal (pp. 347-9). cattle 
Silk (pp. 992-1013). Ai 
Tachardia Lacca (pp. 1053-6). ary” 
Besides these, however, there are a few other insects that have attrac 

attention. Perhaps the most important is the Locust. This often proves” 
destructive that strenuous efforts become necessary to restrain it. 
to aid. in their identification, Maxwell-Lefroy has recently published an i i= 
teresting account of the life-histories, with full-page illustrations, of the two 
locusts known to India, viz. the Bombay Locust and the North-West Locust. [' a 
following papers have appeared in The Agricultural Ledger :—Gunther and C , 
Dried Locusts as food for Cage and Game Birds, 1893, No. 2; The Automatic , 
Locust Catcher, 1895, No. 15; Stewart Stockman, A Plague of Grasshoppers in 
the OC. Prov., 1903, No. 3, 56-85 ; Maxwell-Lefroy, Mem. Dept. Agri. Ind., 1906, i., — 
No. 1; 1907, i., 125.] Sly (Agri. Journ. Ind., ii., pt. ii., 208) gives a_bri 
forecast of a report shortly to appear on the results attained in India with the | 
locust parasitic fungus. ae 

The wing-cases of the beetle Buprestis vittata are largely employed 
for ornamental purposes in India, and are especially worked up in articles of — 
dress produced in Madras and Hyderabad, or are used in khas-khas fans, eter 
[Cf. Mukharji, Art Manuf. Ind., 309, 313, 380; Watt, Ind. Art at Dethi, 1903,, 

: q 

161, 198, 408.] 

P., -, IPOMCEA, Linn.; Fl. Br. Ind., iv., 196-215; Prain, Beng. Plants, 
76-96. 1903, ii., 731-7; Cooke, Fl. Pres. Bomb., 1905, ii., 241-52; No 

VOLVULACE&. A genus of herbs, rarely shrubs, twining, prostrate, or 
less often sub-erect. ; + ae 

Wild Pot-herb. I, aquatica, forsk.; Rec. Bot. Surv. Ind., ii., 121, 185, 243; iii., 81. The kalmi- 
sdk, nari, ganthian, ndlicht baji, sarkaret valli, ete. An aquatic species common 
throughout India but especially abundant on the surface of tanks in Bengal. 
The young shoots, leaves and roots are universally eaten as a vegetable, and thi 
plant is for that purpose often semi-cultivated. The juice is believed to have — 
emetic properties and to be useful in opium poisoning. [Of. Pharmacog. Ind., ii., 
540; Dutt, Mat. Med. Hind., 1900, 302.] rt ; 

I, digitata, Linn. ; Talbot, List Trees, etc., 1902, 251. The bildi kand, bhui-kohala,. 
matta~pal-tiga, etc. A large climbing perennial, cultivated on account of its — 
pink to purple flowers and its tuberous roots, used in Native medicine (seep. 1120). 
[Cf. The Bower Manuscript (Hoernle, transl.), 1893-7, 96; Pharmacog. Ind., — 
ii., 584-6; Dutt, lc. 323.] aaa 

I, hederacea, Jacq. ; Rec. Bot. Surv. Ind., iii., 244. The nil-kalmi, baunra, bildi, — 
kodi, kdld-dana, kakkatén-virai, etc. An annual hairy twiner, cultivated in — 
India, but also found wild. The seeds known as kdld-déna and mirchat are — 
purgative and resemble jalap in their action. They were made officinal in the — 
Pharmacopeeia India in 1868. The market rate is about 4.annas perlb.. Hooper — 
(Rept. Labor, Ind. Mus, (Indust. Sec.), 1905-6, 32-3) says that the seeds contai 
8°05 per cent. of resin resembling convoluuline, but in addition are rich in albu- 
minous substances and contain 14°02 per cent. of a nauseous fat—a disadvantage __ 
in internal administration. [Cf. Pharmacog. Ind., ii., 530-4; Henry, Econ. 
China, 1893, 49; Firminger, Man Gard. Ind. (ed, Cameron), 1904, 476.] — a 

Jalap. I. Purga, Hayne. Jalap. A climber, native of the Mexican Andes, 
at altitudes from 5,000 to 8,000 feet above the sea. In its native habitat — 
rain falls almost daily, and it flourishes best in shady woods with a deep 

D.E 
iv., 

rich humus soil. aie 
In India it is cultivated on Dodabetta in the Nilgiri hills, and in the North- — 

Western Himalaya at Mussourie. The crop is an exhausting one. Formerl 
the plant was grown among the cinchona trees, but this system has been aband: i 
since while the jalap flourished the cinchona was injured. Plantsmay beobtained 
from cuttings set under shade in a moist, sandy soils but for cultivation ona 
large scale the smaller tuberous roots may preferably be used. These are placed 
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ieee and at a depth of about six inches within trenches filled with farm- 
As the plants grow, stakes require to be fixed for them to climb 

neal may be expected in the third year, and every third year there- 
In Ootacamund it has been found that an acre of jalap yields 5,000 Ib. 

nm tubers, or say 1,000 lb, of powder. The drying process is a difficult one, 
e is frequently considerable loss through mouldiness and fermentation. 
d this may be prevented by cutting the tubercles in slices. 
inally, jalap is well known as a ydragogue purgative, its action being 
en resinous ciples. The selling price has been given at about 

oz. (Cf. Nicholls, Textbook Trop. Agri., 1892, 237-40 ; Hooper, 
Phosphatic Man. on Growth of Jalap (Reprint from Pharm. Journ. ds 

ew Bull., 1897, 302; Brit. Pharmacop., 1898, 165; Thorpe, Dict. Appl. 
iii. , 349; Pharm. Soc. Mus. Rept. ba 1895-1902, 62-3 ; Pharm. 

BP phssvas Lamk.; Duthie and Fuller, Field and Garden Crops, 
iii., 12, tt. 87-8 ; Rec. Bot. Surv. Ind., ii., 41, 120, 185; iii., 80, 245. 
Potato, mita- dlis, ranga-dli, chine él, shakarkand, vallikildngu, etc. 
t—Presumably a native of America, but is extensively cultivated in 

Two forms are met with, one with red, the other with white tubers. 
= ints to its having apparently reached the Pacific Islands in prehistoric 

to a cultivation in China in the second or third century of our era, 
ra (Scient. Papers, 1889, i., 317-20), reviewing the account given in De 
«f Origin of Cultivated Plants, gives full particulars of the iteraey evidence 

ffavour of an American origin. The first mt nirhert of the plant ap to be 
eter Martyr, who in the 9th book of his 2nd Decade (written about 1514), 

r ves Batate among the fruits of the province of Uraba, Darien, and in his 
‘d Decade names them among the plants growing in Honduras when Columbus 

landed in 1502. Other early Spanish travellers, e.g, Cieca de Leon, Jean de 
ery, etc., also ner to the finding of sweet potatoes in Peru and Brazil. efpaans 

moreover (Rar, Stirp. Hist., 1576, ii,, 297-9), states pointedly that 
_ wild in the New Wor dand adjoining islands, whence brought to Spain. othing 

very definite can be learned of its introduction into India. The plant is figur 
and described by Rheede (Hort. Mal., 1688, vii., 95, t. 50) Ba by Rumphius 

(Herb. Amb., 1750, v., 370, t. 130). Carey (Ae. Res., 1808, x., 18) discusses the 
method of cultivation pursued in Dinajpur, and Roxburgh (Fl. Ind., i., 483) 
speaks of the red sort as cultivated all over the warmer parts of Asia. 

Cultivation.—The area under the sweet potato in India cannot be 
itely ascertained. It is grown all over the country from the Panjab, 

» United Provinces, Rajputana, Central India, the Central Provinces, 
, Assam, Bombay, Madras and Burma. In Bengal it is more 

Berortant in the eastern tracts, such as Bogra and Bhagalpur, than in the 
_ western and central divisions. Taking India as a whole, it is planted 
from August to November and reaped from December to May, the varia- 
tions being a consequence of local climatic conditions and methods of 

gation. A full account of its production in Bombay is given by 
Tio n. (Teatbook Ind. Agri., 1901, ui., 193-7), of which the following 
_ summary may be accepted as true of India generally. The best soil is a 
light friable one, well prepared by deep tillage. The crop does not 
thrive unless the land be naturally dry. It is generally grown during the 
on season and under irrigation, but on light, dry land a rain crop may be 

uced. The land is prepared during the monsoon by frequent plough- 
and in September farmyard manure at the rate of thirty cart-loads 

_~iper acre is given. Before planting, irrigation beds are formed of various 
_ sizes according to local circumstances. 

Planting usually takes place in October-November. The crop is 
"propagated by cuttings from fairly mature portions of the stem, each 
mith three nodes or leaf-buds.. Two nodes are placed underground, 2 
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SWEET POTATO 

to 3 inches deep, while the other node is left free. The cuttings are 
usually placed along ridges, though sometimes in flat beds. The ridges are | 
about 18 inches apart and the cuttings are deposited one foot apart 
on each side of the ridge, half-way between the crest and the bottom of the 
furrow. Cross furrows are also drawn which form channels for irrigation. — 
Weeding should be attended to and the crop watered every eight or twelve 
days. Care must also be taken to prevent the plants rooting at the nodes, 
for otherwise small tubers of no value will be formed at the points of 
attachment and these will deduct from the growth of the large tubers im q 
the main root. , 

Yield.—If planted in October-November the crop should. be ripe. in 
April and the tubers lifted at once, else much damage will besdone by 
rats and white ants. The vines or haubus are reaped before the tubers : 
are dug. A good crop may yield six tons per acre, worth about. Rs. 300. 
The cost of cultivation in the Surat district Mollison gives as Rs, 134. 

Sugar and Alcohol.—The sweet potato contains more dry starchy 
and sugary matter than the ordinary potato, but less nitrogenous substance. 
Analysis shows it to possess about 10 to 20 per cent. of sugar and about 
16°05 per cent. of starch. It is said to be an excellent source of nook : 
100 kilos of tubers yielding about 12 to 13 litres of absolute wen — 

Recently it has been largely cultivated in some parts of the wor as a 
source of sugar. By the Natives of India it is commonly used as food, . 
either cooked in curry or boiled, roasted or fried. a 

[Cf. Piso, De Med. Brazil, 1648, 94; Hernandez, Nova Pl. Hist., 1851; ‘299 
Forster, Pl. Esc., 1786, 55-6; Bentham, Rev. of Targioni-Tozzetti, in. Journ, 4 
Hort. Soc., 1855, ix., 141-2; De Candolle, Orig. Cult. Plants, 1884, 57-8 ; Sain : 
Agri. Lohardaga, 1890, pt. i., 78; Nicholls, l.c. 288-90 ; Duggar, Sweet Potato 
Cult., etc., U.S. Dept. Agri. Bull., 1895, No. 26 ; Thorpe, Dict. Appl. Chem., etd 
is 292 ; Woodrow, Gard. in Ind., 1899, 391; ‘Der Tropenpflanzer, 1902, vi., x 
96; Mollison, Amer. Sweet Potatos for Ind., in Ind. Planting and Gard. Oct. "3 * 
1902; Sweet Potato Sugar in Formosa, Aug. 1, 1908 ; West Ind. Bull., 1901, 
No. 4, 293-302; 1902, iii., No. 3, 206-11; v., No. 1, 5-6, 25-6, No, 3, 281-6; 
Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 478.] 

IRON AND IRON MANUFACTURES.—Bill, Man. Por ; 
Geol. Ind., iii., 335-420; Watt, Rev. Min. Prod. Ind., 1894-7 : Mahon, — 
Rept. Manuf. of Iron ‘and Steel in India, 1899 ; Holland, Rev: Min. Prod. i 
Ind., 1898-1903, 11-2, 51-2. Br 

PRODUCTION.—Iron is commonly said to exist in nature in two great 
classes of workable Orz—(1) Carbonates and clay ironstone, and (2) | 
Oxides, like hematite and magnetite. The CARBONATES consist essen- ; | 
tially of two kinds: (a) those in which the salt is crystalline and lit 
admixed with earthy matter, and (6) those in which a larger or ir 
amount of clay is intimately intermixed with the ferrous carbonate. - 
former is spathic iron ore and the latter argillaceous ore or clay Salil 
Clay ironstone exists in large deposits in many coal measures and is th 
known as black-band. The Oxtprs may be spoken of as of three kinds — 
(a) anhydrous ferric oxide; (b) hydrated ferric oxide ; and (c) a mixture 
of ferrous and ferric oxides such as the magnetic oxide ‘of iron. Hughes 
Buller has recently sent from Baluchistan a natural mineral known as — 
khaghal or lagh, which is employed as a dye. This has been ascertained — 
to be an impure sulphate of iron. “‘ The most abundant iron ores are — 
the minerals magnetite and hematite which occur in numerous places — 
with quartz, making quartz iron-ore schists which are generally members — 

688 



INDIA’S RESOURCES IN IRON ORE 

of the Dharwar and other Archwan schist series. The most conspicuous 
‘examples of this class occur in the Salem district and the Sandur State 
‘in the Bellary district of the Madras Presidency, and in the Chanda, Raipur, 
‘and Jubbulpore Districts of the Central Provinces. The chief ore now 

at the Barakar iron-works for the manufacture of pig-iron is clay 
ir ne, containing 45 to 48 per cent, of iron, and occurring as nodules 
‘im shaly formation separating the Bardkar and Rdniganj stages of the 

imuda series in Bengal” (Imp. Gaz., 1907, iii., 145-6). 
_ Notwithstanding the fact that rich deposits of one or other of these 

various iron ores exist here and there all over India, and have, from the 
me sb ancient times, been worked up in a desultory manner by the Natives, 
still there has been but one successful attempt on European lines and by 
modern appliances. Indeed some of the recent investigations conducted in 

India would seem to establish belief that few of the important supplies of 
ore are of sufficiently high merit to defray the cost of carriage to Europe 
(or even to Indian centres of fuel supply) and leave a margin of profit. 
The opinion would thus appear to have been borne home that the 
_ expansion of India’s iron production must, for the present, be looked for 
in the immediate vicinity of fuel supplies. 
_ South India.—Some few years ago many persons urged that if it paid 
to convey Spanish ore to England to be there made into “ pig” which in 
the ordi course of trade was profitably carried even to India, it must 

‘Necessity pay to convey the rich ores of Madras to the coal mines of 
India to be there worked up in competition with the imported foreign 
metal (Watt, Mem. Res. Ind., 1894). It was also even upheld that the 
time might soon arrive when England would have to look to Salem for 
its supplies of magnetic ore. In his presidential address to the Iron and 
Steel Institute (of May 1893), for example, Mr. W. Richards suggested 
that Indian ores could and should be substituted for Spanish. And still 
further it was loudly proclaimed that with some co-operative organisation 
of the Forest Department, South India might easily supply ¢ in 
such abundance and at such a price as to. admit of production of iron after 
the fashion pursued in Styria and certain districts of America. These 
and other such opinions led to various technical investigations and reports 
on the part of experts employed both by private individuals and by 
Government. The Secretary of State for India, for example, submitted 
the then available information to Mr. Jeremiah Head, formerly President 
of the Institution of Mechanical Engineers, for favour of his views, the 

result being a most valuable contribution dated May 2, 1896. This is 
concluded as follows :—‘I regret to have to say that in my opinion it is 
not at present practicable to conduct an iron industry at or near Salem 
= methods pursued in Styria and certain districts of America where 

is employed.” It was perhaps but natural that with a subject 
which had not passed from the stage of personal opinion to that of ascer- 
tained results, some at least of Head’s statements would be challenged. His 

_ andthe accuracy of the information on which he based his calculations of 
cost of production of iron, as also the supply of crude ore for direct export 
to Europe, has been called into question. The Board of Revenue, Madras, 

for example, observed that “If it can be shown that Mr, Head’s estimate 
_ tan be safely reduced to Rs. 50 per ton f.o.b., as the Board believes that it 

_ ean be, and freight can be obtained at 15s. per ton, the estimate taken by 
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Mr. Head (at page 18 of his report), it will be possible to deliver Kanjamalai 
pig-iron in England for £3 15s. 10d. per ton, being 5s. 2d. below the 
minimum value of imported Swedish pig, £1 4s. 11d. below the maximum 
and 12s. 3d. below the average. The same iron could also compete still more 
favourably with Swedish pig imported into Madras, Calcutta and Ceylon.” 
Tn 1898 a consignment of Kanjamalai Salem ore was sent to cre 
be tested along with Indian coke supplied for that purpose. ‘The expe ¢ 
was conducted by Messrs. Bolckow, Vaughan & Co: at Middlesborou; x 
with the result that it was found to contain only 40 per cent. nace C 
iron—in fact, that it was not worth exporting. This led to an acri- 
monious correspondence in the public press, in which it was affirmed that 
the sample sent was not selected ore but an average of the whole Pin 
and thus contained much that ordinarily would never-be conveyed fi 
the mine to the smelting furnace. It was urged thatthe results of ig 
ai bat agai (such as those conducted by Dunstan, Imp. Inst. Tech. . 
12-22) showed a much higher average merit. Six ‘samples ichrahved’t 
56-95 average, with the highest 70-06 and the lowest 36°44 per cent. of ir 
~The Porto Novo Iron Company, founded by Mr. Josiah Marshal Heath 
was the earliest and perhaps the most persistently worked concern’ in 
India. It was founded in 1830, changed hands more than once, and y 
finally dissolved and its privileges surrendered to Government in- 174 r 
For thirty years a large quantity of iron was manufactured, and -failu 
as Major R. H. Mahon says, was not due to lack of iron ore or its quality, 
but to inexperience, defective machinery, and want of capital. He 18. 
moreover, strongly of opinion that all existing difficulties will be overcon 
and iron production from the South Indian supplies made an industry of 
the greatest possible value. Persons interested in this subject. shoul 
therefore procure Mahon’s admirable report. It would thus seem that 
the whole subject needs to be even still further investigated before it 

| 

Central Provinces and Orissa.—Hardly less’ satisfactory are’ th 
results of the inquiry made regarding the ‘iron supplies of the Central 
Provinces. The report of investigations conducted by Mr. E. P. Martin _ 
and Prof. Henry Louis (on behalf of the Right Hon. Sir E. Cassel) will be 
found in The Agricultural Ledger. Speaking of the Jabbalpur district, — 
more especially the Agaria ridge, these distinguished investigators s 
“the entire district undoubtedly contains ‘considerable pew: ¢ of 
ferruginous material, but the latter is nowhere concentrated into’ ; 
may be called a workable ore deposit showing the essential chain etsla of 
steadiness and persistence which are indispensable in a deposit that is te 
form the basis of an important industry.” The conclusion arrived at may — 
be said to be that considerable though the iron resources of the dist ict 
are, they are not such as would warrant the erection of iron and steel 
works with any prospect of commercial success. In the Mayurbhanj 8 
in Raipur and in the Chanda districts, Messrs. Tata, Sons & Co. of Bon 
organised prospecting operations on @ large scale and employed Mr. C. 7 
Perin and Mr. C. M. Weld as their experts. As a result it has been decided | 
to erect iron and steel works near Kalimati on the Bengal-Nagpur’ Railway 
with the intention of using the Mayurbhanj ore in conjunction with fuel 
from the Jherria Coal Field. It may thus fairly well be assumed that 
this new departure marks an era in the metal industries of India. © 

A eens known as the Tata Iron and Steel Company, Ltd., was 
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‘then Government have sanctioned the construction of ga 
 failway from Kalimati (the site selected for the works) to the ore-fie 
etme! State, a distance of about 45 miles. Coal lands have 
s Warchitsed by the company in the Jherria field ; limestone quarries 

d near Katni; manganese ore is being opened up in Sa t; 
as for the works have been accepted and progress made in clearing 

site for the erection of the blast furnaces which are expected to com- 
¥e operations about the end of 1910. 

=) .—It has, however, to be admitted that so far as actual results 
Not cerned, the ore utilised in India is very nearly confined to that 

ed up by the arr Tron and Steel Company in its works at Barakar. 
the Review of Mineral Production, Holland gives the ore raised 

1 during 1898 to 1903, which shows for the six years an annual 
r output of 57,678 tons valued at £8,338, and a value per ton of 

289s. Up to the present time, he observes, the Barakar Iron and 
Steel Company has manufactured pig-iron only, of which two blast furnaces 

. s turned out 35,000 tons of pig-iron a year. Since then a third blast 
furnace has been added and an unsuccessful attempt made to manufacture 
basic steel. The history of past adversity and present prosperity of the 
Barakar works is the story of the failure of unskilled impersonal enterprise 

‘contrasted with skilled individual energy when combined with capital 
and commercial acumen. Their subsequent production was 65,115 tons 

in 1904 ; 97,698 tons in 1905 ; and 69,397 tons in 1906. 
_ FOUNDRIES AND INDUSTRIES.—Iron and Brass Foundries are not 
‘separately returned, so that they have to be dealt with conjointly. They 

are scattered all over the country, but with theexception of the Barakar 
‘Tron and Steel Company, the railway and engineering workshops and 
foundries of Calcutta, Bombay, and certain other large towns, few are of 
‘any importance. In 1903 there were 78 foundries in all India giving employ- 
“ment to 22,568 persons, and in 1904, 89 employing 24,256 persons. Three 
oer ‘previously the corresponding figures were 70 and 17,980, so that 
; has been a considerable expansion; but these returns take, of course, 
“no isance of the village blacksmith nor the workers in brass and copper. 

_ Inthe Records of the Geological Survey of India (1906, xxxiii., pt. i., 12-3) 
‘it is stated that the value of Bengal ore works out to an average of Rs. 24a. 
‘(3s.) per ton. For the rest of India, the ore being of a higher quality 

___and raised at places often distant from the railways as well as the ports, 
_ a higher average prevails, say Rs. 4. The returns for 1904 show 71,608 
____ tons of ore used, valued at £12,617. In the Central Provinces there were 

‘441 small direct-process furnaces at work. [Cf. Moral and Mat. Prog. 
Ind., 1905-6, 115.] 
ag Local Manufactures.—The exports and re-exports are not of 

 $ufficient importance to necessitate separate treatment. A feature of 
great potentiality that bids fair to foster local manufacturing enterprise, 

is the decision of the Indian Railway Board to place Indian engineering 
firms in a position to tender publicly for a portion of the annual require- 
‘ment of stock. The tenders are to be confined for the present to the 
‘supply of frames and bodies only, the requisite wheels, axles, springs 

and draw-bars to complete wagons being indented for from England 
as heretofore. Subject to the material being satisfactory, iron and stee 
of Indian manufacture should be used whenever possible. 
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INDIAN INDUSTRIES 

Indigenous Industries.—There would seem to be ‘no doubt that 
the existing manufacture of wrought iron by a. direct process W: 
widespread in the country before the date of the most ancient historic 
records, while the manufacture of the ancient wootz anticipated by many 
centuries, the cementation process, developed in Europe, for the — 

“The Native iron- — manufacture of the finest qualities of steel.” 
smelting industry has been practically stamped out by cheap imported 
iron and steel within range of the railways, but it still persists in the 
more remote parts of the Peninsula and in some parts of the Centr, 
Provinces has shown signs of slight improvement” (Imp. Gaz., 1907, 
iil., 145). 

Middle Ages were made. 
swords and daggers. Holland observes that so far as official returns 
are concerned, the Central Provinces show the highest production 
of iron, viz. from 2,400 to 4,800. tons; 

industry surviving in Bijawar, Panna and. Orchha amongst the Central 
Indian States, as well as in Mysore and in some parts of the Madras — 
Presidency. “Steel is made, both in the form of ingots by the 
carburisation of wrought-iron in crucibles, and, on a much smaller scale, 
by the decarburisation of cast-iron shot in a small open hearth. 

The antiquity of the Indian knowledge in iron may be judged of from the 
famous pillar at the Kutab near Delhi; from the numerous examples that — 
exist of wrought iron; from the hammered and perforated door panels both 
in iron and brass to be seen at the ancient palacesand tombs; and from the — 

Burma has — 
for many years been known to have attained high proficiency in wrought , 
iron, Near the Arakan pagoda of Mandalay numerous workshops exist for — 

superb collections of arms perserved by the princes and nobles. 

the production of the iron thees or the umbrellas placed as weather-cocks 
on the pagodas of Burma. 

designs in wrought iron. 
wrought-iron balustrades, The engraving and carving of iron and steel 
was some years ago an important industry in India, and Kanara, Madura, 
Malabar, Vizagapatam and Mysore were famous for their works of this 
class. The art is still practised at Udaipur, Jaipur, and Jodhp ur. 
Hyderabad, Deccan, and Kach are famed for their arms; and the gold re: 
silver damascened soft-steel wares such as armour, swords, shields, caskets, 

According to Mr. Syed Ali Belgrami, the Nizam’s Dominions | 
furnished: the material from which the famous Damascus blades of the 5 

To this day Hyderabad is noted for its 

but there is also a sensible 

At the pagodas, balustrades in iron are also 
frequently used, and this demand has given birth to a fairly large ; 
import trade in very inferior cast-iron imitations of fine old Burmese — 

Of Western India, Baroda is noted for its 

etc. (koftgart work) of Sialkot, Serhoi, Jaipur, are traded i in all over — 
India and largely exported. The decline of the Sikh power and the modern — 
change in the methods and materials of warfare struck, however, a deadly — 
blow at the damascening art, and a serious’ decline both in the amount : 
and. quality of the work has for years past been manifest (Ind, Art at 
Delhi, 1903, 14-45, 460-2). 

TRADE.—Imports.—lIt is difficult to give anything like an accurate | 
conception of the total traffic in iron. 
imperfectly known; an error must therefore always exist. 

The local production is but — 
A large — 

number of articles that are partly constructed of iron are sure to be re- — 
turned under other headings, but the figures under hardware and cutlery, 
iron, steel, machinery, railway plant, rolling stock, locomotives, etc. 
(Merchandise and Government Stores), give some idea of the vast magni- 
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e of the traffic. The Imports shown under these ings were 
mae 3 in 1899-1900 valued at Rs. 13,34,14,503; in 1901-2 at 

7 115,11,06,431;; in 1903-4, ts. 19,58,00,778 ; in 1904-5, Rs, 20,$0,66,366 
1 1905-6, Rs. 23, ,01,10,532 ; and in 1906-7, Rs. 26,86, 49, 605 (£17,909 '973). 
‘hus the traffic is by no means unimportant, but it may ‘be useful to direct 

ne ion to certain items of it that more especially may be called Iron. 
rts of Cast-PIG were in 1899-1900, 263,563 owt., valued at 

7,95 ,040 ; in 1901-2, 291,422 cwt., valued at Rs. 8,73,347 ; in 1903-4, 
nels D8 nowt, valued at Rs. 13)84,888 ; in 1905-6, 636,163 owt, valued 

R eo 966; and in 1906-7, 667 285 cwt., valued at Rs. 18, 43,167. 
ly the whole of these imports came from the United Kingdom, 

y other country of importance being Aden. Of Bar-tron, the 
jorts were in 1899-1900, 499,678 cwt.; Rs. 30,07,124; in 1901-2, 

855,106 ewt., Rs. 49,67,024; in 1903-4, 650,409 cwt., Rs. 35,74,266 ; 
in 1905-6, 781,360 ewt., Bs. 39,89,004 ; ‘and in 1906-1, 606,604 cwt., 
Rs. 35,18,998. Under the heading of STREL-BARS the imports were in 

— 189! 900, 500,676 cwt., valued at Rs. 33,21,024; in 1901-2, 974,038 
 ewt., Rs. 54,93,840 ; in 1903-4, 1, 115,933 ewt., Rs. 59,49,191 ; in 1905-6, 

963,574 owt., Rs. 95, 42,895 ; and in 1906-7, 1 402, 762 cwt., Rs. 74,92,013. 
i the iron and steel bar traffic Belgium has ractically usurped the 
United Kingdom and for some years past poured into the country large 
Re tities of cheap stuff that has found a ready and expanding market. 

Pires and Tuses in 1899-1900 the imports were 257,118 ewt., 
, 25,32,277 ; in 1901-2, 322,520 ewt., Rs. 29,40,404 ; 1903-4, 821,783 ewt., 

"Bs. 57,81,098 ; 1905-6, 514,060 cwt., Rs. 38,19,850; and in 1906-7, 668,539 
owt., Rs. 51, 17, 286. In this traffic the British manufacturer more than 

ee holds his own, the only important competitor being the United States. Of 
4 and Prarss (all kinds) the imports in 1899-1900 were 1,104,289 
- owt., valued at Rs. 1,04,42,871 ; in 1901-2, 1, 298,985 cwt., Rs. 1,22, ‘15, 307 ; 
in 1903-4, 1,636,592 ewt., Rs. 1,45,60,655 ; in 1905-6, 1,783, 999 cwt., 

‘ Rs. 1,59,41,040 ; and in 1906-7, 2,190,764 cwt., Rs. 2,20,45,396. The 
; ating come mainly from the United Kingdom, ‘the only other country 
Sine. being Belgium, the trade from which would appear to be 

A 4 illustrations may be accepted as fairly representative of all 
the special headings of the iron trade proper. Space cannot be afforded 
to indicate the traffic in the manufactures that are only perealy made 
of iron, such as machinery, railway plant, etc. It may have been ob- 
served that a steady rise is taking place in the imports. Even the figures 

“ft exemplified are sufficient to show that there is room for a large iron manu- 
_ facturing industry; and when this is established, the production of rails, 

€ stock and machinery would soon follow in the wake of the furnace 
and the foundry. 

(C7. Bencat: Montgomery Martin, Hist. 2. Ind., 1807-13, ii., 175-6, 
190-3, 261-7; Agri. Ledg., 1900, No. 14; Rept. Chief "Inspect. of Mines’ in 
Ind., 1902, 27-8 ; Rec. Geol. Surv. Ind., 1904, xxxi., 168-70 ; 1906, xxxiii., 12-3. 

' PROVINCES : Agri. Ledg.; 1898, No 17; 1900, No. 14; Martin and ‘Louis, 
Methods of Smelting and Manufacturing Tron in Jabbalpur, in Agri. 

Pa, 1904, No. 3. Unrrep Provinces: Sowerby, Rept. Surv. Iron Dept. 
v the Bhabur, in Sel. Rec. Govt. Ind., 1855, No. zak Hoey, Monog. Trade 

Manuf. N. Ind., 1880, 30; Gaz. N- WwW. Prov., 1882, x., 260-76. PAaNnyAB: 
2: ce, Valley of, Kashmir, "62-8, 372; Rec. Geol. Surv. ’ Ind. 1895, xxviii., 

= 106. Centrat Iyp1a AND Ragputana: Rec. Geol. Surv. Ind., 1904, xxxi., 8-9. 
_ Bompay: Rept. on Sample from Chota Udepur State, Imp. Inst. Bull., July 1903. 
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Bengal. 

Batucuistan : Chrome-Iron, in Rept. Geol. Surv. Ind., 1902-3, xciv., 67 ; Fawcett, 
Monog. Dyes and Dyeing, 23, 32, 36. Mapras: Heyne, Tracts on Ind., 1814, 
189-97, 218-26, 358-64; Holland, Iron in S. Dist. Madras, Imp. Inst. Handbook, 
1892, No. 8; also Iron Ores and Iron Indust. of the Dist. of Salem, in Rec. Geol. 
Surv. Ind., 1892, xxv., 135-59; Foote, Mem. Geol. Surv. Ind., 1895, xxv., 191; 
Jeremiah Head, Rept. Salem Ores and the Practicability of Conducting an Iron 
Indust. in that Dist., 1896; Dunstan, Imp. Inst. Tech. Repts., 1903, 12-22. 

_ Burma: Bose, Rec. Geol. Surv. Ind., 1893, xxvi., 161-3; Stirling, in Gaz. Burma. 
Urrrer Burma: Gaz., 1900, ii., 299-300.] t } 
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ISCHZA MUM ANGUSTIFOLIUM, Hack. ; Fl. Br. Ind., vii.,. 
129; Kew Bull., 1888, 157-60 and t.; Graminem. The baboi, bhabar, 
bhubt, bhaib, babni, sabai, baggar, ban-kush, bankas, som, moya, bachkron, etc. 
A perennial grass plentiful in drier tracts of India, from Chota Nagpur 
and Rajmahal to Nepal and Garhwal, also throughout the plains north- 
ward, viz. in the Central Provinces, Central India and Rajputana to the 
Panjab, Kashmir and Afghanistan, ascending to altitudes of 7,000 feet. 
The grass, from the most ancient times, has, in the localities where it 
abounds, been extensively used for making ropes, string and mats (see 
p- 776), and utilised in the construction of rope bridges, and to some extent 
takes the place of jute in agricultural sacking. BEI te 

Bhabar is often associated with the sedge Hriephorum comosum (D.E.P., 
iii, 266), and the two doubtless are sometimes used mixed together, but for 
many years it was incorrectly supposed that bhabar was Eriophorum, Sir D. 
Brandis was the first to recognise that Royle, Wallich and others were in error 
in overlooking the grass Isechemum as the most: important, if not the true 
bhabar. Stewart (Journ. Agri.-Hort, Soc. Ind., 1863, xiii., 293), while acknow- 
ledging his indebtedness for this correction, expressed the opinion that the | 
grass should, in the future, play an important part as a paper material—he was 
thus apparently the first to suggest that use for the grass. Duthie led to a true © 
identification botanically, and Sir George King pioneered the trade as a paper — 
material (see pp. 865-8). In the Annual Report for the Botanic Gardens of 
Calcutta for 1893-4, he tells us that he had sent home, in 1873, samples of the 
grass to a paper-maker in Scotland, who reported favourably on it, and again 
in 1877 had furnis hed the late Mr. Routledge, through the India Office, with 
a consignment for experiment in Sunderland. Investigations were also made 
in India from 1882, the first by Mr. Deveria, and finally by the Bally Mills Com- 
pany, Lies and others, until the grass became firmly established as a paper 
material. i 

The Kew Bulletin and the Indian Forester have devoted much attention to 
this subject for some years past, and the Annual Administration Reports of 
the Forest Department have recorded the measures taken to foster and extend 
production. [C/. Gamble, Ind. For., 1893, app., xix. ; Fischer, Ind. For., Nov. 
1903, xxix., 516.] The grass has thus been systematically placed before the 
public. It has, in consequence, become an assured paper material, restri 
alone by the insufficiency of the supply. The attempt has accordingly been 
made to cultivate the plant in localities more accessible to the paper-milli 
thereby lowering the ruinously heavy freight charges. More or less suc 
experiments of this kind have been conducted in Poona, Mysore, Hyderaba 
Deccan and in Hyderabad Sind. Systematic cultivation has also under- 
taken in Manbhum, Birbhum and Murshidabad. In Poona it has been an= 
nounced that the yield is 24 ewt. of dry grass per acre. It was, however, ascer- 
tained that when grown on soils of a better class than inits wild habitat or under — 
warmer and moister conditions, it tends to flower too profusely, and this lowers 
its value as a paper material. A consignment sent in 1898 from Poona to Lond: 
by Woodrow, was accompanied with the statement that it could be deliv 
on board ship at Bombay at Rs. 40 per ton. 

ae ta 
' ¥ 

As marking the progress made, the following jottings, taken from offi , - 
and other publications, may be here given, In the Bengal Forest Departme: 
Report for 1895-6, we read that the. grass had been fairly extensively plant 
in Sahibganj, and that the produce sold readily at 12 to 14 annas a maund, 
and fetched at the mills Rs. 1-4 to Rs. 1-7, the railway freight being not over — 
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8 annas 5 pies a maund. Mr, Wild, while Conservator of Foresta in Bengal, 
rr 1 much attention to the supply of paper materials to the Calcutta 
mills, and among other subjects took up the study of bhabar, He then wrote, 
When it is understood that the Calcutta mills turn out 360 tons of paper a 

or an equivalent of, say, 500,000 maunds a year, there is room for wood 
¢ as well as grass. It is believed that a consignment of 200 tons of pulp left Pulp. 
‘Caleutta for Glasgow in 1896, at £4 2s. per ton. If the cost could be reduced to 
‘#3 108. per ton—and there seems no reason why it should not—it would, it is 

aight, compete withesparto. Surprise has been expressed that the planting com- 
does not pay attention to the cultivation of grasses, etc., for paper- 

king. — is evidently profit in it, and what is more, with the output of 
per rm! ls increasing every year, the demand, for some time to come, will be 

_ In Marsh sp daar ng ho Di £t- ane, nemianene LuTeatnn of A icult Mulberry Fields. 
Bengal, it is now planted in clumps along the borders of mulberry fields. : Two 
cuttings are taken in the year, one in September and the other in March. With 
irri zatior three or four crops can be had. This is at any rate the experience in 
Poona. The March crop is cut after the grass has flowered, and yields very 
a nfer or fibre. No steps are taken to remove the flower stalks, no doubt owi 
to the cost of picking them out. The September crop does not flower, and yields 

the best fibre. The people look upon formation of the flower stalks as a 
ecessary evil, which they have no means of checking.’’ The Calcutta mills Calcutta’ Supply. . 
raw their supplies from Sahibganj, Chota Nagpur and sepa (the Terai), 

whe last mentioned having, in recent years, contributed fairly largely. The 
Report issued by the United Provinces and Oudh for 1898-9 affirmed the v, proy. Supply. 

_ annual production to be 200,000 maunds. The cutting in these provinces is said 
to mence at the end of October. That supply is very largely made use of in 

eg" 

I 

AsD! 

F wenoia y= 

_ ISINGLASS, GELATINE, GLUE AND GELOSE.—There D.EP., 
are commonly said to be five classes of Cements :—(a) Caleareous iv., 524-6. 
_ (pp. 713-4) ; (6) Gelatinous (animal, p. 543) ; (c) Glutinous (vegetable, p. Tinglass. 

| 293); (d) Resinous (see Tachardia lacca, p. 1063) ; and (e) Mixed Materials, 
| non-resinous. With the first mentioned lime is essential, and they are 

collectively designated Mortars. Gelatine is prepared from animal flesh, 
bones, skins, hoofs and horns. It is a purer article than glue, which is 
“Anade, as a rule, from the parings of hides and the refuse of the tan-yard 
generally. A mixture of glue and shellac is often used in India, the lac 

_ peventing the penetration of moisture, which softens and renders ordinary 
glue often useless. There is no chemical difference between gelatine, 
‘glue and isinglass. The purer transparent forms are used for culinary 
pu Fish-glue made from fish-bones is largely employed in India, 
and may be had all over the country, but no information exists as to 
_ the centres of production or the methods of manufacture. Edible Swallows’ 
‘Nests may be described as Indian gelatine (see Birds, p. 138). Gelose is 

_ prepared from several ALG, designated in India as agar-agar, and in Euro- 
pean commerce as China Moss. The best-known example is Gracilaria 
Vichenotdes (D.E.P., iv., 174-5). Numerous glutinous cements and 
pastes are in use in India, the commonest of all being made with the water 
obtained on boiling rice. [Cf. Guz :—Hoey, Monog. Trade and Manuf. 

WN. Ind., 176-7 ; Notter and Firth, Theory and Practice of Hygiene, 1896, 
808; Journ. Soc. Chem. Indust., 1904, xxiii., 1189-92 ; Isnyenass :—Day, 

Bea Fish and Fisheries of Ind. and Burma, app. cxl.-cxlv.] 

_- IVORY AND THE MANUFACTURES THEREFROM pp, 
" Birdwood, Ind. Art. Indust., 1880, ii. 218; Mukharji, Art Manuf. Ind., iii, 208-27. 

1888, 148-50; Watt; Ind. Art at. Delhi, 1903, 170-93. Ivory. 
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‘of its domestication and its use in warfare. Strabo (xv., 1, 41-3, 704-7) gives 

THE ELEPHANT 

ELEPHANT.—No account of Ivory would be complete without some mention 
of the ErzpHant. In the Dictionary will be found a fairly detailed account 
of the Indian species. From the most ancient classic times this sagac 
and most useful animal has been known, and the methods of capturing an 
taming it can hardly have been changed materially for the past two thousand — 
years. The Hindu god Ganesha (son of Siva) is represented with an elephant’s 
head on the body of a man. In the Rig Veda the elephant is the animal 
with a hand, and in the Atharvan he is the mightiest of animals. ‘In the wars 
of the Ramayana and the Mahabharata, elephant corps were employed and 
Indra’s Vahan is the elephant Airavat. According to Monier Williams (Buddhism, 
23-4, 84, 525), the elephant is with the Buddhists the most sacred of animals, 
Among European writers, Megasthenes (300 B.c.), Strabo (25 8.c.), Arrian ~ 
(Indika, 150 a.p.; ed. McCrindle, 213) and Atlian (250 a.p.) give full par-— 
ticulars regarding the manner of hunting and capturing the elephant, the ee 

chapter on the kheddahs that might be read as an abridgment of Sanderson’s 
corresponding chapter in Thirteen Years Among the Wild Beasts of India. T 
African elephant appears to have similarly been tamed, and the Carthagini¢ 
employed them as fighting animals. The inscription at Adule (recorded by 
Cosmas, 545 a.p.) alludes to this special use. [Cf. Vincent, Periplus, app., 56.]_ 
During the ascendency of the Roman Empire, elephants became quite common 
in Europe; but they ultimately disappeared, and for several centuries 
to have been altogether forgotten, and what is most significant, the Afri 
elephant, since the fall of Carthage, has hardly since been in such a complete — 
state of domestication. Sec eee OLS 0 

Passing over a gap of several centuries, little is said even of the Indian ele- 
phant, till Abd-er-Razzak (Narr. of Journ. in Ind., 1442, in India in 15th Century, — 
(Major, transl.), 27, 36) described the elephants owned by the King of Vijayanagar 
near Bellary, and the method of capturing and taming them then prevalent. 
Nicolo Conti, speaking of Ava (Travels in the Hast, in India in 15th C Pe 
11-2, 37), alludes to the white elephant owned by the king. Athanasius Nikitin in 
(Travels in India in 15th Century, 12) discusses the elephants seen by him. 
Varthéma (Travels, 1510 (ed. Hakl. Soc.), 125-31) gives a most graphic account 
of the city of Vijayanagar and vivifies the ruined elephant. stables, ‘which ie 
their desolation are to-day objects of special inspection by the curious. Garcia — 
de Orta published at Goa the first edition of the Colloquies (1563, xxi.), and | 
in that work we are given the Arabic name fil, the Deccan name ati, the rm | 
arese aceti, the Malabar aue, and the Ethiopian ytembo.. Mention is made of the 
large amount of African ivory annually imported into Cambay, and of the ex- — 
istence of wild elephants in Orissa, Bengal, Patna, Pegu, Martaban, Ceylon and ~ 
Siam. This is followed by Acosta (Z’ract. de las Drogas, 1578, 417-48), who — 
gives for the time when produced two admirable plates showing the wild and — 
tame elephant with its war howdah. In the Voyage of Linschoten, some — 
additional useful facts are told of Indian elephants, Baber (Memoirs, 15: 
(Leyden and Erskine, transl.), 315-6) enumerates and briefly describes the 
animals and plants seen by him in India which he regarded as peculiar to ; 
country, and assigns the first place to the elephant, which he speaks of as abun- — 
dant in parts of the country where, during the memory of living man, no wild 
elephants have been known. Abul Fazl (Ain-i-Akbari, 1590 (Blochmann, transl. 
117, etc.) details the particulars of the Emperor’s elephant stables, and of the — 
rearing of that animal under domestication. Barbosa (Coasts Hast Africa and — 
Malabar (ed. Hakl. Soc.), 167-8) furnishes an account of how elephants ‘Oo 
caught in Ceylon and ‘exported to India, Subsequent to the dates mentioned, — 
many European authors have contributed to the stock of present-day knowl a 
regarding this most useful animal. [C/. Pyrard, Voy. H. Ind., etc., 1601 (ed. — 
‘Hakl. Soc.), ii, 343-6 ; Clusius, Hist. Hxot. Pl:, 1605, 166, 260; Terry, Ms fy a 
Tnd., 1622 (ed. 1777); 184 (gives a long, and most: interesting account»of the | 
domestication and uses of the elephant in India); Mandelslo, Travels, 1662, in — 
Olearius, Hist. Muscovy, etc., 51; Tavernier, Travels Ind., 1676, ii., 161, 75 
Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 45; Ovington, a 
Suratt, 1689, 191-4; Fryer, New Acc. HE. Ind. and Pers., 1672-81, 35, 96, 211; 
Milburn, Or. Comm., 1813, i., 63; ete., ete. For recent works consult citation given 
in the D.E.P., iii., 208-9; also Journ. Bomb. Nat. Hist. Soc., 1895-7, x., 13: —5 oa 
‘The Elephant in Burma, 1897-8, xi., 322-6, 335; 1903, xiv., 151-5; Jardine, ’ 
Elephant Shooting, xiv., 160-2 ;: Blanford, Fa. Br. Ind. (Mammalia), 463-7.) 
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CAPTURE OF ELEPHANTS 

 ‘Distribution.—The elephant frequents the forest-clad portions of 
India and Ceylon from about Dehra Dun in the north along the foot of 
# ears to Assam, Chittagong, Burma, Siam and Cochin-China, 
also in the forests of the Deccan, the Western Ghats, Mysore and South 
Tt lia. As a rule the elephant does not ascend much above 5,000 feet, but in 
M nipur and the Naga hills (Japvo) it has been met with at close on 8,000 

bt 
el 

ysore and Ceylon. It is generally affirmed that while all the Indian 
lephants constitute but one species—apart from that of Africa—there 

_ are several very distinct races such as those of Nepal, Assam, Burma and 
fysore. The Nepal animal is small and especially adapted for life in a 

hilly country ; the Shan elephant is tall, massive and handsome, but like 
the Ceylon race is often tuskless. Those of Burma and Chittagong are 

small and well suited for hilly countries, while the Assam animal is large 
nd massive, hence better adapted for hunting purposes. The Natives 

 @lassify the recognised races into kwmeriah, the royal or princely, the 
thoroughbred; méirga, a tightly built and long-legged, arched-backed 
animal, suggestive of the deer mirga ; and dwasdla, the intermediate of 

e two former and the ordinary domestic or working elephant, the mirga 
. ‘used in quick marching. 
(hin India the animal is caught purely and simply for domestic purposes 
and is never (as in Africa) ruthlessly destroyed on account of its ivory. 
Itis now captured exclusively by the kheddah system, and never by the 
of methods in pits, etc., formerly pursued. But there seem indica- 
tions that, far from being exterminated, the Indian elephant is increasing 
im a higher ratio than the captures, and that the time may come when 

_ it may be necessary to keep the multiplication under control, so as to 
. + the cultivation of the tracts adjacent to the forests. 

_ The chief Indian mart where elephants are offered for sale appears to 
_ be Sonepoor, near Patna, the mela there held being some time in October 
or November. An elephant costs about £40 to capture, and may be sold 
for £150. A full-grown elephant will weigh from 3 to 3} tons, and stand 

_ from ’7} to 9} feet at the shoulders. It is an adult at twenty-five years 
“(but a calf may be obtained at thirteen to sixteen years), and its full age is 
120 years. The only pace’of the elephant is the walk, capable of being 
‘increased to a fast shuffle of about fifteen miles an hour, but for short 

_ distances only ; it can neither trot, canter nor gallop. It cannot jump, 
¢an never have all four feet off the ground at one time, and hence a trench 

_ 7 feet wide is to it impassable, though the step of a full-grown animal is 
6} feet. The elephant will eat 600 to 700 lb. of green fodder, but is usually 
under-fed, getting 250 to 400 Ib., and is fed mainly on leaves and 

_ boughs of trees. Most of its ailments proceed from unsuitable or 
insufficient food. 
_ IVORY (ELEPHANT’S TOOTH).—Mention has been made of the 
fact that the Ceylon elephant has frequently no tusks. In India a tusk- 
less male is called a miékna. The tusks of the Asiatic animal are con- 
siderably less valuable than the African. As a rule, the nearer the equator, 
the larger, finer and more expensive the ivory; but there are in addition 
many local manifestations. African ivory is closer in grain and not so 
liable to turn yellow nor to warp and split as the Indian; moreover, the 

_ ivory of the east coast of Africa is superior to that of the west. By 
_ “dead ivory” is meant ivory that has been found on the ground or 
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The chief centres of capture are in Assam (Garo hills more especially), 
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INDIAN USES AND TRADE 

stored for a considerable time, until it has lost the oil or gelatine that — 
gives elasticity to “green ivory.” All the finer and more expensive ivory — 
carvings are, as a rule, done on the best African ivory ; and even in inlaying, 
the hair lines are invariably in the bluish-white African article, the larg 
patches being in the dull chalky Indian quality, For the miscroscopie 
structure of ivory, consult Hanausek (Micro. Tech. Prod. (Winton and. 
Barber, transl.), 1907, 422-8). Weetin i): toe 

Perhaps one of the oldest samples of Indian ivory on record is that 
mentioned by Stein (Ancient Khotan, 1907, 209, 222, pl. xlviii). "This was 
found in the Khotan oasis and dates from about the 8th century. Asa 
curiosity, it may be mentioned that in the armouries of the Indian princesa 
large number of daggers will be found, the hafts of which are made of fossil — 
or of walrus ivories. Some of these weapons have often histories that carry 
them back for one or more centuries ; hence the traffic in conveying these — 
special forms of ivory from Siberia or even from Greenland to India, mostly — 
by tedious land routes, must have existed long anterior to the present 
methods and channels of commerce. For the microscopic appearances of 
the various fossil and other ivories, confer with Hanausek (l.c. 426-9). 

Centres of Ivory Carving, etc.—There are four localities in India 
and one in Burma that may be spoken of as specially noted for their — : 
artistic ivories. These are Delhi in the Panjéb, Murshidabad in Bengal, 
Mysore and. Travancore in Madras, and Moulmein in Burma. Here and 
there all over the country ivory carving and ivory turnery are met with, 
but the five localities named produce by far the best work. The chief 
artistic workers in India are Hindus, |. . al 

Ivory Turnery, though less artistic, is even more widespread than — 
carving: in fact, most towns have a few workers of this class. Small 
articles are made by them, such as bracelets (bangles), chessmen, antimony 
boxes, etc, etc. Some of the better known localities are Agra, Alwar, — 
Bikanir, Jodhpur (more especially Pali), Amritsar, Ludhiana, Patiala, — 
Tippera, Tirupati, Godévari, etc. With the Sikh the use of a comb is 
almost a religious observance. It is no wonder, therefore, that in Amritsar 
and other towns of the Panjab, ivory combs of great beauty are to be had. — 
Here and there fabulous sums are expended on special chairs, howdahs — 
and thrones made of ivory, or rather veneered with ivory; so also in the 
purchase of mats and fans woven by threads cut from the tusk. Ivory — 
mats are often made at Delhi, Bharatpur, Murshidabad, Tippera, etc. 

Ivory Inlaying.—In many parts of India wood is inlaid with ivory, 
but there are three localities that are specially noted for the superiority — 
of this class of work. These are Mysore in South India, Hoshiarpur 
in the Panjab, and Monghyr in Bengal. Bone is sometimes used as an 
inferior substitute for ivory in inlaying. , t= 

Trade in Ivory.—The ExporTS of Ivory (raw and manufactured) 
from India appear to have been declining for some years past. In 1876-7 
they were valued at Rs. 55,582; in 1886-7 at Rs. 48,311; in 1896-7 — 
at Rs. 60,501; but for the years 1901-7. have been Rs. 27,740 in 
1901-2; Rs. 27,827 in 1902-3; Rs. 26,795 in 1903-4; Rs. 26,956 in 
1904-5 ; Rs. 44,655 in 1905-6 ; and Rs. 49,583 in 1906-7. . The /PORDS, — 
on the other hand, seem to fluctuate very greatly, but on the whole — 

- the supply of. raw ivory seems to be, declining and manufactures in- 
creasing. Thus the raw and manufactured ivory imported in 1876-7 were 
walued at Rs. 24,55,637 (raw accounting for Rs..24,15,514); in 1886-7 
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were Rs. 28,81,190 raw and Rs. 1,46,762 manufactured ; ten 

years later (1896-7) the total of both kinds was only Rs. 23,19,229; and 
‘in 1903-4 the figures returned were raw ivory Rs. 18,20,766 and manu- 
actured Rs. 2,35,809; in 1905-6, raw Rs, 14,52,379, and manufactured 

2,41,699; and in 1906-7, raw Rs. 12,71,754, and manufactured 

Rs. 2,24,984. 
_ Thus India is by no means self-supporting in the matter of ivory, but, 
as shown above, it has for several centuries procured large supplies fro 
Afr In Indian commerce ivory is spoken of as “ elephant’s tooth,” . 
but a second substance is called “fish tooth.” This is of a dirty oily isn Tooth. 
. yellor ‘colour, with the texture looking as if crystallised into patches. The 
significance of being called in every language of India by the same name 
6 s su ggestive of a foreign origin. It is, as already explained, highly valued 
for sword and dagger hafts, and is more extensively so used than ordinary 
ivory. It would appear to be mainly if not entirely the so-called fossil 
i ory of Siberia—the ivory of the mammoth—a substance that has lain fi 

count 
t is also just possible that a fair proportion of the machld-ka-dant of India 

_is hippopotamus or even walrus ivory, the latter, along with fossil ivory, 
haying found its way to India across the land frontier. In fact, from the 
-antiqu ity of the daggers, etc, with fish-tooth hafts, it seems highly probable 
that the traffic in the commodity mentioned was a very ancient one—alone 
- destroyed by the growth of fire-arms. 

~ [C}. Monographs, Ivory Carving :—Dutt, Bengal, 1901; Stubbs, U. Prov., 
1900 ; Ellis, Pb., 1900 ; Burns, Bombay, 1900 ; Donald, Assam, 1900; Thurston, 
M adras, 1901; Pratt, Burma, 1901; Maskell, Cantor Lect. on Ivory, in Journ. 
4 _ Arts, Nov. 2, 1906, liv., 1127-42 et seg. ; Journ. Ind, Art (many passages).] 

he 

‘for countless ages in the frostbound drifts of Liakoff and New Siberia. 

; 
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JATROPHA, Linn. ; Fl. Br. Ind., v., 382-4; Gamble, Man. Ind. peP., 
‘Timbs., 1902, 612-3 ; Talbot, List. Trees, etc., 1902, 309-10; Prain, Beng. iv. 545-9. 
Plants, 1903, ii., 941; Brandis, Ind. Trees, 1906, 576; EupHoRBIACEs. 
A genus of woody plants, chiefly natives of America. Four species are 
indigenous to India and three others naturalised or cultivated. 
J Cureas, Linn. ; Rec. Bot. Surv. Ind., iii., 101, 275.. The Physic Nut, bag- 
berenda, safed arand, rattanjot, magalieranda, kaat-amunak, thinbaw-kyetsu, ete. 
_An evergreen shrub, indigenous to America, but cultivated in most parts of India. 

- Garcia de Orta (1563, Coll., xviii.) describes certain seeds which he calls 
¢eurcas, but it is perhaps doubtful if he refers to the seeds of the present species. 
[Cf. Ball, Rev. of Garcia de Orta in Proc. Roy. Ir. Acad., ser. 3, 1889-91, i., 405. 
3 e regards the milk of this plant as possessing “the exclusive property ’ 

f “ oxydating silver.” When dried in the sun the juice forms a reddish brown, Juice. 
brittle substance like shellac or kino, and is also stated to dye linen black. The 
opal frm about 30 per cent. of a pale yellow oil, incorrectly known as Croton 
Oil, which is used for burning, in medicine as a purgative emetic, and as an Oil. 

_ application in cutaneous diseases. It has also been recommended as a substitute 
for olive oil, in dressing of woollen cloths, and as a good drying oil. Numerous 

- eases of poisoning are on record through eating the entire though used by the Seed. 
‘Natives as a purgative. Gamble states that in Madras the fruit is sometimes 
-eollected and sold, and in Assam the leaves are occasionally used to feed the ert Leaves. 

; when other leaves are not available. [C/.. Heyne, Tracts on Ind., 

‘1814, 242, 245; Pharmacog. Ind., 1893, iii, 274; Nicholls, Texthook Trop. Agri., 

1892, 205; Henry, Econ. Bot. China, 1893, 61; Kirtikar, Poison. Pl. Bomb., 

1896, i., 59; Waring, Bazar Med., 1897, 124-5; Woodrow, Gard. in Ind., 1899, 
442; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 417,] 
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THE WALNUT 

J. glandulifera, foxb. ; Udl-bherenda, undarbibi, adalat, dundigapu, ete. A 
small shrub common throughout the hotter damp tracts of India, often grown as” 
a hedge. Reputed to produce a green dye. The seeds afford a light yellow 
fluid oil, which has for long been used as an external application in rheumatism 
and paralytic affections, but is seldom administered internally, though spoken 
of as a purgative. [C/. Pharmacog. Ind., 1892, iii., 272-3.] : OE : 

° ae 

JUGLANS REGIA, Linn. ; Fl. Br. Ind., v., 595; Gamble, Man. — 
Ind. Timbs., 662-3; Brandis, Ind. Trees, 619-20; JuauanpEa. The 
Walnut Tree, akhrot, dkhor, kabshing, kél, din, ughz, thitcha, etc. A large 
deciduous tree of the Himalayan forests from Afghanistan to Bhutan 
at 3,000 to 10,000 feet, and the hills of Upper Burma ; also cultivated on 
the Himalaya, the Khasia hills, and occasionally in gardens on other — 
temperate tracts. & 4 

The utilisation of the walnut and, accordingly, its cultivation in India dat 
from very remote times. Its chief value lies in its timber. The most important 
use of the wood is for gunstocks, and as the European supply is becoming ex- 
hausted, Gamble points out that it is a matter for serious consideration whether 
the tree should not be more extensively and systematically cultivated in India. 
In Kashmir and throughout the Panjab it is used for ornamental carving, ‘g 
and fancy work. The average weight is about 44 lb. per cubic foot... The h 
warts or “ burrs”? growing on the stem are also exceedingly valuable, the wood — 
of which is prized by cabinet-makers for veneer work. It is said that a good 
burr may be valued at about 20s. per cubic foot. These burrs have at times 
been largely exported from Kashmir to France, and Lawrence (Valley of Kash- 
mir, 1895, 352-4) mentions that in one year countless numbers of trees were 
destroyed by cutting out the burrs, for which a large demand then existed. 
The barkis euyployed as a Dye and Mepicrine and is exported to the plains, where — 
it is used for cleaning the teeth. The fruit, which ripens in July. to September, — 
is an important article of food in Kashmir and the North-West Himalaya generally — 
and is largely exported to the plains. The kernel yields a good description of — 
oil, while the rind is employed for tanning and dyeing. Lastly, the twigs and — 
leaves are utilised as Fopprr. [Cf. Moorcroft, Travels Himal., 1841, ii, — 
145-50; Bentham, Rev. of Targioni-Tozzetti in Journ. Hort. Soc., 1855, ix., 166; — 
De Candolle, Orig. Cult. Plants, 1884, 425-7 ; Ind. For. 1892, xviii., 383-5; 1896, — 
xxii., 48; Henry, Econ. Bot. China, 1893, 48; Agri. Ledg., 1902, No, 1, 543;_ 
For. Admin, Repis.] 
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LAGENARIA VULGARIS, Seringe; Fl. Br. Ind., ii, 613 5 
Duthie and Fuller, Field and Garden Crops, 1883, i., 48-9, t. xviii 5 | 
Duthie, Fl. Upper Gang. Plain, 1903, 365-6; Cooke, Fl. Pres. Bomb., 1903, 1., 
546-7; Prain, Beng. Plants, 1903, i., 519; Cucurpiraceam. The kaddu, 
lauki, tumri, kodu, tikta léu, tumba, irdo, kunddnuga, etc. A climbing plant — 
found wild in India, the Moluccas and Abyssinia. As a result of cultivation — 
the fruit assumes many different forms, the best known of which are the 
Pilgrim’s Gourd, the Bottle Gourd, the Trumpet Gourd, and the Calabash. — 

This plant is extensively grown in many parts of India for its Frurr and 
succeeds best on heavily manured soil. Sowing may take place as early as 
February or as late as July, but for rainy-season crops two sowings are made, — 
the first in April, the second in June. It is best to sow the seed where the p. ? 
are to grow, and about six feet should be left between each. The cultiv: = 
forms are all eaten both by Europeans and Natives. By the former, the fruit is — 
boiled when young and used as a vegetable marrow; by the latter it is sliced and _ 
cooked in curry, or the pulp is eaten with vinegar or mixed with rice. The dried — 
shell of the bottle-shaped gourd is used by the Natives for holding water or as — 
oil bottles, while the small wild form, twmri, is used for making the stringed 
instrument, the sitar, and the wind instrument, bin. The seeds yield a clear, 
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limpid Or which is medicinal. The pulp of both the wild and the cultivated 
forms, as also the leaves, are p tive. Tey, Asa Gray, Scient. Papers, 1889, i., 

30-2; Basu, Agri. Lohardaga, 1890, pt. 1, 78-9; Pharmacog. Ind., ii., 67-8; 
lan, Ind. Veg. Gard., 1892, 116; Banerjei, Agri. Cuttack, 1893, 115 ; Woodrow, 

, 1899, 331; Firminger, Man. Gard. Ind, (ed, Cameron), 1904, 168--9.] 

t made has been unfavourable. In South India it is used for bui iin, Err 
ylon for casks. It is said to be very durable under water, but to 

s00n when under ground. Hope (Jarul Timber, Ind. For., 1885, xi., 373-6), 
ver, condemns the wood as not being durable and as being too readily 

wacked by white ants, but Gamble remarks that it is not quite certain the 
_ wood Hope refers to was in reality that of this tree. The average weight 
varie from about 40 to 45 lb. per cubic foot. A report is given by Unwin 
| fear imp. Inst. Tech. Repts., 292-3; also in Agri. Ledg., 1897, No. 9, 181-3) on 

_ various mechanical tests made on a block of this timber, He gives the 
f owing results :-— eight, 41-77, lb. per cubic foot; resistance to shearing 
along fibres, 832-4 lb. sq. inch ; coefficient of transverse strength, 5-22 

8 per sq. inch; coefficient of elasticity, 544*1 tons per sq. inch; crushing 
_ Strength, 2-762 tons per sq. inch. 

. There appears to be no trade in this timber carried on in the provinces of 
_Andia, except Assam. Of the Garo hills it is said that all the timber removed 

is exported to Bengal, and that the price of a standing tree is Rs. 6. In Cachar 
about 20,000 cubic feet are exported yearly to various places in the Sylhet 

t strict, and the price averages Rs. 1-2 per cubic foot. [C/. Unwin, in Ind. 
_ For., 1898, xxiv., 89-91 ; Woodrow, Gard. in Ind., 1899, 318; Agri. Ledg., 1902, 

ia parviflora, foxb. ; Duthie, Fl. Upper Gang. Plain, 1903, 353 ; Rec. Bot. Surv. 
~ Ind., 1904, iii., 59. The bakli, sida, dhaura, nana, bondéra, chenangi, tsambelai, zaung 
_ bale, etc. A large deciduous tree common almost all over India, except in very dry 
_ regions. It is of considerable economic importance since the timber is in demand 
_ for general purposes such as house-posts, beams and rafters, door and window 

ey a , agricultural implements, carts and boats. It also yields a good charcoal. 
_ The average weight is about 53 lb, per cubic foot. The bark has been employed 
_ in tanning and as a black colouring agent. It also yields a fibre used in Chota 
i . for ropes, and the gum is said to be sweet and edible. The tree is one 

of on which the tasar silkworm is reared. 

n _ LARD AND TALLOW.—The rendered fat of the pig forms the 
_ Yaluable commercial prone Lard. A similar substance prepared from 
_ Cattle and sheep is Tallow (see Live Stock, p. 754 ; also Oils, pp. 813-4, 819). 

ca 

of lard, the best is the so-called Leaf Lard. This is derived from the fat 
_ Surrounding the kidneys, and from the flaky layers below the skin. In 
_ European trade two other qualities are prepared from the softer and more 
_ fusible parts of the fat, od are known as second and third quality lard. 
__ _Lard.—The following information regarding the manufacture in Calcutta 
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cannot be afforded to deal-with these substances separately. Speaking 2 
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(Cooking). 
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 Ointments. 

Tallow. 

Rendering. 
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Candles, 

CALCUTTA TRADE IN LARD 

is communicated by Mr. I. H. Burkill, from information derived from “i 
Mr. 8S. Francis, superintendent of the pig slaughterhouse, Calcutta. 
Formerly lard was made by three large firms and several small house 
but lard-rendering is now carried on by a few small Native concerns only, 
and these are situated round the municipal pig slaughterhouse. With the 
disappearance of large and responsible firms, the quality of the lard has 
degenerated. The manufacture goes on all the year, but the beginning of fi 
hot weather is the busiest season, because then most pigs are poke i ie 
Two kinds of pig are slaughtered ; one, bred in Calcutta, is called th oa 
“ China-pig ” ; the other, driven in from the villages of Bengal, i is called th 
“ country pig. ‘The former is white, the latter black. The animals a 
slaughtered in the early hours of the morning and lard-rendering bedina : 
the forenoon. The rendering house consists of a small room and a lar 
godown, where the lard is cooled and stored. The rendering is done in an ir TO 
pan about two feet across and eight inches deep, placed over a slow fire 
some of fat of all shapes, but none weighing more than three or four ounces, 
‘are washed in water for about two hours and then heaped up in the pan to 
above the level of the rim. When the lard is thoroughly melted it i 
poured out of the pan through a double thickness of cotton-muslin in 5 
an earthenware vessel, where it stands to set. 
setting it is stirred gently for about half an hour. The time taken in 
setting varies with the nature of the animal from which the fat has been 
obtained. Lard from the “China pig” takes about two days to set, that — 
from the “ country pig” a much less time, and the lard is of better quality, 
Lard thus manufactured will keep for about two months only, but fo 
for a much longer time—a circumstance due apparently to the fact that 
fat of the freshest and best quality is not always used. ¥ 

The best quality of lard is much used in cooking and in: prepa ring” 
ointments, etc., the second in the manufacture of lard oil, the third as a 
low-grade ‘oil in soap-making. The oil is manufactured by exposing 
lard in woollen bags between wickerwork to a pressure of about ten oe 
square inch in the cold for about eighteen hours. 
is pure, colourless and limpid. It is employed as an adulterant for olive: f 
oil in France, and for sperm oil in the Eastern States of America. It is 

also esteemed as a lubricant and is used for illuminating. In MEDICINE, - 

Several times a day during 

lard has long held the principal place as a medium for the exhibition 
of other substances, as ointments, etc. 
possesses emollient properties, and is extensively employed in extern 
inflammations, bruises, sprains, and in various skin eruptions. | 

Tallow, as already stated, is prepared from beef or mutton and a 7 
fat, or a mixture of these. 
The rendered tallow is refined by boiling with water ; is often bleached by 
means of nitric acid, and employed as a lubricant and for soap and candle: 

As an external fare 7 

It is a harder and less fusible fat than la 

making. When intended to make moulded tallow-candles, the finest 
mutton suet can alone be used, but for“ dips ” the refuse from the moulded 
candles or the cheapest tallow (a mixture of all animal fats) may be om- 
ployed. Hoey (Monog. Trade and Manuf}, N. Ind., 174) speaks of the ca 
makers of Lucknow using charbi (fat), but though he deals most minute 
with the industries of that city,. he fonkes no reference to the lard at 

So again, speaking of soap manufactures, he states tallow manufactures. 
that charbi (bullock and buffalo fat and tel, either castor or linseed) 1s 
employed. 
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LATHYRUS 
BOMBAY TRADE IN TALLOW SATIVUS 

Chickling Vetch 
: Bi ‘Trade in Lard and Tallow.—The foreign traffic in Lanp appears to Trade: 

. The £xporTs in 1876-7 were valued at Rs. 3,22,825; in 
§-7, Rs. 1,93,823 ; in 1896-7, Rs. 67,900; and for the past five years Ener 
shave been :+1902-3, Rs. 52, 810; 1903-4, Rs. 30,526; 1904-5, 

45:00; 1905-6, Rs. 18;750; and 1906-7, Rs. 15,747. Corresponding 
* a s chang é in the traffic, the ‘Yarporrs may be said to manifest an tmporta 
ta asion: in 71899 they were valued at Rs. 26,952; in 1900-1 at Rs. 

7,0 58; and for the past five years have been :-—1902-3, Rs. 61,462; 1903-4, 
cen lpnl 1904-5, Rs. 55,454 ; 1905-6, Rs. 59,536; and 1906-7, Rs. 92,370. 

n fic in TALLOW correspon to the lard just given was as follows : Tallow. 
op 2RTS were in 1876~7 valued at Rs. 31,234; 1886-7, Rs. 54,097; Bxports. 
= 7, Rs. 95,574 ; and during the five years ending 1906-7 were valued 
st. Rs 1,70,721, Rs. 2,17,828, Rs. 1,30,999, Rs. 1,11,255, and Rs. 80,404. 
‘hus it may be said this export traffic is, on the whole, an expansion. The 

27'S in 1876-7 were Eeaaed at Rs. 62,671, and for the past seven Imports, 
sare. been :++1900-1, Rs. 3,46,570; 1901-2, Rs. 5,51,976 ; 1902-8, 

1903-4, Rs. 5,93,127 ; 1904-5, Rs. 6,80,004-; 1905-6, 
yeni: and 1906-7, Rs. 9,14,834. 

- Nearly the whole of the Lard exported from India goes. waft Bengal Bengal. 
o Mauritius. Formerly a fair amount was consigned to Reunion and to 

Straits Settlements, but for some years past both these countries 
rs discontinued their demands. India, as.shown above, imports lard, 

: ad by far the major supply comes fromthe Straits, and recently from 
; (Hongkong), but Burma may be described as the receiving province. purma Demand, 
*@ the total imports in 1903-4, viz. 316,111 Ib: (the largest quantity for 

__ the past five years), valued at Rs. 70,610, Burma alone took 303,727 lb., 
valued at Rs. 65,203. The returns ofthe, coastwise traffic do. not show 

lard: separately from: “ Other Provisions,” so that it is not possible to 
enh to what extent Bengal or the other provinces of India are com- 

ng with the Straits for a share in the Burmese market. 
ave Speaking of the traffic in TaLtow, it is curious that while Bengal i is 
the province most concerned in lard, the tallow traffic is concentrated 
chiefly in Bombay. The foreign Exvorts in 1906-7 were 4,135 cwt., Bombay. 

valued at Rs. 80,404, of which Bombay exported 3,517 ewt., valued at 
Rs. 69,601. Of the receiving countries, Arabia seems to manifest, the 
‘most constant demand, taking 2,260 cwt. out of the total. Iwporrs.—A 
curious feature of the tallow. traffic may now be mentioned, namely 
‘that Bombay, followed by Burma, takes by far the largest share of 

_ the foreign supply. During 1906-7 India imported tallow to the extent Large Imports, 
of 36,837 cwt., valued at Rs. 9,14,834, and of these amounts Bombay 

took 23,325 owt, Burma 6,433 cwt. The countries of supply were the 
_ United Kingdom, 19,604 cwt., and Belgium, 6,288 cwt. There is no 

mention of re-exports, so that India would appear to be by no means 
_ self-suppo rting in its lard and tallow supplies. (Cf. Hurst, Lubric. Oils, 
Fats, etc., 1896, 180; also Soaps, 1898, 119-20; Blyth, Food Compos. 
y “Ng Anal., 1903, 310-6 ; Leach, Food Inspects and Anal., 1905, 451-6).] 
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-LATHYRUS SATIVUS, Linn.; Fl. Br. Tued., ii., 179-80; DEP., 

‘Duthie and Fuller, Field and Garden Crops, 1883, ii., 15, t. 32 ; Church, iv. oe 
_ Food-Grains of Ind., 132, t. 24; Rec. Bot. Surv. Tad:, i., 41, 151; ii., 48, Mr ies 
96; iui., 192; Duthie, Fl. Upper Gang. Plain, 260 ; ‘Cooke, Fl. Pres. ; 

a +*Bomb., 1903, i., 360; Leaumrnos. The Chickling-Vetch, khesart, latri, 
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THE CHICKLING-VETCH 

teora, tiura, churdl, lakh (or lac), lakhori, lang, etc. An annual herb which, 
according to De Candolle, i is ita to the region that extends from 
the Caucasus to Northern India, |. 

Cultivation and Area, etc.—This vetch is cultivated throughout 
India as a cold-weather crop, and has the reputation of germinating on 
land too dry for other rabi crops. To this fact is largely due its value 
agriculturally. It can take the place of other crops when the October — 
rain has failed, and as an article of food it is remarkably cheap. Statistics 
of actual cultivation are not available for the whole of India, so that a 
complete statement of the total area cannot be furnished. The following 
particulars of a few provinces are, however, instructive. In 1904-5 the 
CentTRAL Provinces had an area of 363,504 acres, chiefly in Nagpur — 
(163,632 acres) and Chhattisgarh (152,046 acres) districts. BrRar appears 
to have had 14,408 acres. Bomsay (excluding Sind) 18,656 acres, mainly 
in Broach. Srnp by itself had 232,070 acres, chiefly in Larkhana district 
(142,014 acres). The Unirep Provinces do not appear to have published 
the area recently, but some few years ago the acreage devoted to the crop | 
was said to have been 56,100 acres. No returns of any kind are available 
for Bengal, Assam, Burma, the Panjab, Rajputana and Central India, 
nor Madras. There is no evidence, however, that these provinces materi- 
ally affect the total Indian production. The two chief areas are the 
Central Provinces and Sind. rf 

Tillage and Yield.—To give some conception of the metiiods! of built ‘ 

vation, yield, etc., of this pulse, the admirable account given by Mollison — 
(Textbook Ind. Agri. 1901, ii., 29; iii, 78-80) may be here drawn upon. 
Léng, he says, is almost invariably grown alone, though a slight admixture 
may be found in gram (Cicer arietinum) fields. It thrives best on deep, 
retentive, black soils. 
fields, but in Gujarat it is the sole crop of the year. In Broach it is gener- 
ally raised on low-lying fields liable to be flooded by heavy rain, all fields 
which become waterlogged and too wet for cotton being commonly sown 
with léng. ‘Tillage operations begin by ploughing after the first: fall of 

and repeatedly harrowed during July, August and September. No manure 
is applied, but the ground is carefully prepared, since Jdng grown on clean 
ground is a good preparation for cotton in the succeeding year. Sowing 
takes place in September or early in October, and the seed-rate varies 
from 35 to 40 lb. per acre. The seed is dropped in the plough furrows 
in rows about a foot apart, and the surface levelled and pressed imme- 
diately after. No weeding is required, and the crop ripens in February 
about four and a half months after sowing. It is reaped before it is © 
fully ripe, formed into small heaps in the field, and allowed to dry for 
a week. When dry it is threshed out under the feet of. bullocks and 
winnowed in the ordinary way. The cost of cultivation is stated to be 
Rs. 13-12 per acre. In a well-grown crop the weight of pulse almost equals 

From full average crops in Broach, Mollison found — the weight of fodder. 

In the Deccan it is chiefly a second crop in rice-— 

If the rains are unfavourable for cotton, the field is kept for léng 

a. - 

ae iniasitelncensiniadimattiniistaes + Oe aa? 

the outturn of pulse to vary from 925 Ib. to 1,068 lb. per acre, and of fodder — 
from 1,220 Ib. to 1,405 lb. Lang is cultivated chiefly as a FoppER, but — 
as it is cheap. and easily grown, it is considerably used as Foop by the 
poorer classes, principally in the form of bread, ddl, or porridge.) 

Evil Reputation.—Much interest has been, for a century or more, spasmodically 
directed to this pulse, on account of its evil reputation of causing paralysis 

704 



wet 

a ae 
LATHYRISM 

the lower extremities, when eaten continuously for any length of time. But 
it might be said that the whole family of Leaumzyos.®, much as we use them, are 
in some respects a suspicious family. A few years ago I gave attention to this 

ticule xr and in consequence placed before the membera of the Medical 
ongress of Calcutta (1894) the results of my inquiry. I then pointed out that 
exists in two sizes, the, smaller form being known in Chhattisgarh as lékhéri 

and the larger in Nagpur and Bhandara as /ékh, The former is sown earlier than 
tl latter. Ite seeds are broadcasted over the flooded rice-fields (towards the 
¢lose of the rains), while the latter is sown on rich black, dry soils, on land 
ordinarily devoted to wheat. The opinion seemed universal that while the 
ikhoré or rice-field cultivation yielded a harmless seed, the lakh or wheat-field 

erop was very dangerous. ‘There would appear to be no botanical character- 
os to account for this remarkable difference. 
Speaking on the dangerous property of this pulse, Major A, Buchanan, I.M.S., 
» has given the subject much careful study (Lathyrism Rept., 1904, 25), says, 
ntinued growth of rice-land teora on rice land has produced a different race. 

_At any rate it is easy as a rule to distinguish a heap of lakh from a heap of lakhori, 
but there might be a difficulty in distinguishing single seeds of the two kinds. 
‘The wheat-land teora or lakh is as a rule larger.” ‘The weights of a hundred 
seeds of lakh varied between 245 and 110 grains, the weights of lakhori varied 
between 108 and 77 grains. The colour of the wheat-land teora is darker than 

the colour of the rice-land teora. The latter is called the yellow Jlatri in Azam- 
-garh.” In that district the people consider that the yellow /atri isnon-poisonous, 

- and the people of Bhandara have for many years held the same opinion, For 
our Ereemt purpose it may, therefore, suffice to thus indicate the two crops met 

swith “<4 

ie. pperties of the Pulse.—Sir J. B. Fuller, while Commissioner of Jabbalpur, 
‘suggested that the greater care taken by the people of Chhattisgarh in cooking 

_ this grain might account for their partial immunity from toxic action. The 
ain, he explained, is in Raipur commonly parched before being ground, and 

_ the husk of the grain is, moreover, separated and not eaten. This causes a 
_ loss of 25 per cent. in the weight—a loss which those in poverty are naturally 
_ faiversetosustaining. The flour thus prepared is next baked into cakes (chapaittis), 
oF boiled with buttermilk into a paste known as mahera. This suggestion led 

to the supposition that the poison might consist of some volatile substance 
spelled by the dry heat, or that it resided in the husk. Mr. Cleveland sug- 

ted that tiura loses its poisonous qualities when eaten along with mahua (the 
flowers of Bassia latifolia), So also many years ago Dr. Kinloch Kirk pointed 

_ out that rice to be completely wholesome must be kept for some time. The 
__ best rices are three years old. Rice under-kept boils thick and becomes gummy, 
_ and is not wholesome, Hence it has been argued that the age of the lakh grain 

‘may similarly have something to say to its poisonous property. 
__ The following chemical analysis of the pulse is given by Church (l.c., suppl., 

18) :—water 11-1, albuminoids 24-4, starch, etc. 55°3, oil 1-0, fibre 5-4, ash 2-8, 
_ The nutrient ratio is here 1: 2°3 and the nutrient value 82, 
__ Lathyrism.—Mention has already been made of the fact that it has for long 
_ been known that a form of paralysis, to which the name Lathyrism has been 

i ied, is believed to result when this pulse is eaten continuously for some 
length of time. One peculiarity of the disease (in men) is that it affects adult 

4: “males chiefly (1 in 10). Another, that it is the lower extremities that become 
_ paralysed. But similar results are produced when the pulse is given to horses, 
cattle, pigs. Investigations have been conducted at the Imperial Institute with 
a view to ascertain the nature of the poison, but the results so far attained have 
b een entirely negative. The poisonous property, we are assured, is not due 

_ (as has been supposed) to a volatile alkaloid that might be dissipated by superior 
methods of eco, , nor to any ordinary chemical poison. Dunstan has very 
opeey pointed out that it is by no means certain that the seeds sent to Europe 
for examination were actually those of the poisonous sort. But it. may have 
been inferred from the observations already made that we haveno simple method 

_ by which to ascertain when the seeds are or are not poisonous, and can but 
h Tans supplies from localities where the paralysis mentioned prevails. In no 
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ce does the poison exist in such abundance as to give immediate indication 
a, presence. It is only after protracted consumption that the paralysis 
 appears.. In fact there would even seem grounds for suspecting that the plant 
‘may only be intermittently poisonous, so that no particular race or crop could be 
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pointed out as the poisonous seed. The subject has been approached at the 
instance of the Imperial Institute from another point of view, namely inv A= 
tions to ascertain if the pulse possesses a poisonous fungal parasite that co 
account for the toxic action. Prof. Percival, of the Wye Agricultural College, 
failed to discover any such fungus. 21h) SO 

Recently the disease has been very prevalent in the Central Provinces, and 
a census showed that the number of people more or less paralysed was over 
7,600. In view of this fact Major Buchanan was put on special duty to inc 
into the cause of the spread of lathyrism, and to endeavour to find mean 
its prevention. The results of his investigations are embodied in a bulky 
(to which reference has already been made). He gives the following gei 
summary :—‘*‘ It has been shown that lathyrism is due to the consumption of 
Lathyrus ; that the disease, when it occurs in big epidemics, follows famine or 
scarcity ; that it is chiefly confined to wheat-growing areas; that failure in 
wheat is an important factor in the causation ; that the disease is chiefly fou 
among the poor, and that debt is an important factor in the causation! Under 
certain circumstances Lathyrus is a good article of diet, and it is only when the 
proportion reaches or exceeds one-half of the whole ration that paralysis is lik Ly 
to oecur’’ On the other hand, Dr. A. G. Hendley (Brit. Med. Journ., 1903, 
707-9), after discussing fully this subject, arrives at the conclusion 
“*Hathyrus, whilst it may possibly cause paralysis by itself, ordinarily o1 
predisposes to it, that it makes the subject ready or ripe for the attack of 
paralysis, but that exposure to severe wet and cold is required actually to excite 
the sudden seizure.” ** The attack occurs after an unusually thorough wetting — 
whilst ploughing, watching crops at night or other field work that ordinarily falls 
to man’s lot and not woman’s.”” ‘ oye ae 1 

Trade.—No particulars can be furnished of the trade in this pulse. 
It is known to be occasionally exported. Some few years ago a samp! le 
of what was called “ mtar, or Indian Grey Peas” was shown to me bj 
Glasgow corn-merchant. I pointed out that while this pulse was oc- 
sionally called mattar, the true mattar of India was the Grey or Field Pea. 
It is, therefore, most important that the present pulse should not be con- 
fused with the grey pea of India, which is as harmless and useful as the grey — 
pea of Europe. The wedge-shaped pea of the present plant, flattened on 
two sides and marbled on the surface, should easily be distinguishable from 
all the peas or pulses of India, except perhaps gram (Cicer arietinum) ; 
but while gram is somewhat triangular in section it is prominently tapered 
below into a beak, and is devoid of the marbling of Lathyrus, = 

[C/. Kinloch Kirk, in Ann. Med. Sc., 1870, vii., 144-52; Pharmacog. Ind., i., 
490-1; Banerjei, Agri. Cuttack, 1893, 81; Voelcker, Poison. Legum. Seed um 
Ind. Peas, Analyst, March 7, 1894, 102-7; Hughes, Feeding Exper. with 
Peas, Aug. 1895, 169-73; Ind. Mus. Ann. Rept., 1894-5, 36-7 ; Ind. Med. Gaz., 
1898, xxxiii., 147 ; 1899, xxxiv., 65; Barclay, Agri., Ledg., 1895, No. 20, 381-2; 
Brit. Med. Journ., 1899, i., 1487-8; ii., 614; 1903, i., 213; Agri. Ledg., 1901, 
No. 10, 365-6 ; Dunstan, Imp. Inst. Tech. Repts., 1903, 234.] Br 
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LAWSONIA ALBA, Lam.; Fl. Br. Ind., ii., 573; Talbot, List. 
Trees, etc., 1902, 175; Gamble, Man. Ind. Timbs., 371; Cooke, Fl. Pres. 
Bomb., 1903, i., 511; Duthie, Fl. Upper Gang. Plain, 1903, 352 ; Prai 
Beng. Pl., 1903, i, 502; Lyruracem. The Henna Plant, camphire, 
mehndi, shudi, manghati, marithondi, henne, dan, etc. A deciduous shrub 
wild in Baluchistan and on the Coromandel coast; doubtfully so in 
Central India and the Deccan. non ae 

Cultivated throughout India on account of its LEavEs, which yield ‘the 
‘* henna,” dye and also as a‘garden hedge plant. The soil is repeatedly plo ughed — 
and heavily manured, and the seed is soaked in water for twenty-five days before 
sowing, which takes place in April and May. The plot of land where the seeds 
are to be sown is formed into beds and kept flooded for some days. The seed is” 
scattered on the water and sinks with it into the ground. For three days water 
is given both night and morning; after that only once a day till the plan 
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Seen round, when they are watered every alternate day. When about 
bday aze ready for-taneplenting in July and August. About 6 inches 
i from the centre shoot, and the yo plante are then put 
foot apart. ‘hay aro watered daly til they have recovered the uhock 
ating, and the fields are weeded once a month. No cro Steysithe 

ithsiat eecierds: two GGiht a yens'are obtained, ose ae het 
‘October-November, for many years on end. At each cutting sions 

| are taken from the top shoots, and an acre yields about 20 maunds of 
dr ves a 
Dh + tee obtained from the leaves : these are dried, sifted, a little sarson 
oil added, then reduced to a cpetess This powder may be purchased at all 

tie and dye shops in. the r towns of India, and may be seen in small 
» of the imported ) dyes. It is occasionally used in dyeing 

we. — 
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tion of indigo on the original red. The use of henna as a cosmetic dates 
te ancient times, and is universal among Muhammadan women, and to 

or lesser extent among Hindus also. * he seeds yield an Or about 
1 little i is ced and the flowers are employed in perfumery and embal 

Ind., 1891, ii., 41-4; Gaz. Shahpur Dist. Pb., 1897, 17 
Ord in Ind., 1899, 319; Firminger, Man. Gard. Ind. (ed Catingronh & 

“ 
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nabBAP and its Salts and Manufactures. Ball, Man. Econ. 
- Ind., 1881, iii., 281-311; King and Pope, Gold, Copper, Lead in 

Nagpur, 1891, 95-9, 156, 159-69 ; Rec. Geol. Surv. Ind., 1904, 
», pt. 1, 46-7 ; Holland, Rev. Min. Prod. Ind., in Rec. Geol. Sure. Ind., 

)H, XXxii., pt. L, 110. This metal bears among other names the follow- 
g :—sisa, bundi, surb, tkam, temaétam, khai-pok, etc. It rarely occurs 

| hehe in the native state, and is never found.in that condition in India, 
‘commonest ore is the Sulphide or Galena, surmd, anjana. Other com- 

in ores and salts are :—Red Oxide of Lead, sandhur, segapt, temaméra, 
‘B’sang, etc.; Litharge, murdasang, marudar singhie ; Carbonate of Lead, 
8 a ullay, sibaydi, etc. ; Chromate of Lead, peori-wilaytt (= English 
pe p. 765). 

ait ining Along lead ores have been worked to some extent in ancient 
freak the t day lead-mining in India is practically in a dormant condi- 

makes the following statement with regard to it :—‘‘ Galena alone, 
or with blende and other sulphide ores, is known in various —— of India and 

irma, and has been worked in various places for lead or lead and silver, under 
a t Native rulers ; but the mining of lead-ores has long been extinet, and the 

+ recent attempt for special mention is that now being made to 
. ‘the deposits near ang Yung in the Northern Shan States formerly 

: by the Chinese, who left behind large stallargioal of slag reported to be 
4 ld Pie tp, treatment by mode me cal osseees for the 

m of silver. 
ctures.—The metal is comparatively little en by the Natives 

jee owing to its scarceness. It is, however, occasio used in the manu- 
hag Precis certain wares and alloys, as for example in Hyderabad and Lucknow, 
re it is a component of the alloy of which Bidré ware is made (Watt, Ind. 

Delhi, 1903, 47). Both the red oxide of lead and the carbonate or white 
tae uso commonly utilised as pigments, e.g. in lac turnery (Watt, Jc. 211-2, 

in Afridi waxcloth (Agri. , 1901, No. 12, 400 et seqg.). Red oxide is 
employed for religious urposes by the Hindus, who mark their idols 

‘their money with it. All married Hindu women employ it as a a 
@ circular spot on the forehead. In Mepicrng, the monoxide or li 

carbonate, acetate, sub-acetate, nitrate and iodide are all officinal in t 
Pharmacopeia. All these salts, except the acetate, are applied externally 

, a8 sedative and cooling astringents, in various skin diseases. The acetate 
used, but is also administered internally. 

_ ‘Trade.—The Iwports of lead from foreign countries are very considerable ; 
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in 1906-7, 102,455 cwt., valued at Rs. 15,82,550. In addition, Gow Fi 
imported 12,301 cwt., valued at Rs. 1,58,840. The greater part of these i import a 
came from the United Kingdom. But it has to be pointed out that the. 
market is the supply of the tea industry with the sheet lead required for li 
tea chests, which is admitted free,of duty. This. came in 1905-6 to 82,166 ors 
valued at Rs. 11,23,738, and in 1906-7, 57,307 cwt., valued at Rs. nibs 
and was consigned from the United Kingdom almost entirely to B 
the year 1906-7 the chief sources of supply for lead of all kinds were as f Rien 
United Kingdom, 76,230 ewt. ; Australia, 16,001 ; France, 4,139 ; Belgium, 2, 
Ceylon, 2,864. The share of the Presidencies and. Provinces in the i 
were :--Bengal, 72,548 cwt.; Bombay, 10,772; Madras, 6,197; Sind,. 218s 
Burma, 3,493. i i 

The Exrorr trade in Indian merchandise is a negligible qnanitty, but a. ee 
re-export trade exists. Thus in. 1906-7 it amounted to 5,293 ewt., valued 
at Rs. 46,402. The bulk of this re-export traffic goes from ain chiefly 
the United Kingdom, Arabia, Persia and Turkey-in-Asia. [Cf.. Taverni 
Travels (ed. Ball), 1889, ii., 281, 284; Masson, Journ. to Kalat, ueeaen i 
Minerals, Offic. Correspond. Rev. and Agri. Dept. Govt. Ind. (Proc. ), Dec . 189 
Rev, Min. Prod. Ind., 1893, 14; 1894, 21-2; 1895, 46; 1896, 47; 1897, 46-7 
Thorpe, Dict. Appl. Chem., 1899, ii., 407-9, 411-35, 436-8, ete. ; Dutt, ‘Mat. 
Med. Hind., 1900, 72-5; Scott, Gaz.. Upper Burma and Shan States, 1900, ea 
pt. 1, 301-4; Rawson, Gardner and Laycock, Dict. Dyes, Mordants, cts LOO Ls. 
211-4 ; Journ. Soc. Chem. Indust., 1904, xxiii., 338-9, 624-5, 935, 1000, 1162. 
1905, xxiv., 28, 338, 487-8 ; 1906, XXV., 32.) 4 

LENS ESCULENTA, Moench.; Duthie, Fl. TToneat \ Goad 
Plain, 1903, 257; Prain, Beng. Pl., 1903, i., 367; Hrowm. Lens, Duthie 
& Fuller, Field and Garden Crops, 1883, ii, 13, tiokicxt: ; Fl. Br. Ind., 
ii, 179; Leauminosa. The Lentil, masur, chamnangi, mohr, chanching, — 
kerze, adah, misurpurpur, misur-pappu, etc. A valuable pulse, grown — 
as a winter crop all over India. According to De Candolle, it is a 
native of western temperate Asia, Greece and Italy, and has long been — 
cultivated in Egypt, whence it.was conveyed to India. As an wait of 
food it has been known from the most ancient times. iG 

Cultivation.—At the present day the lentil is cultivated in all 
of India, especially in the Central Provinces, Madras and United Provinee 
The following is a brief summary of the area under cultivation and che” ; 
methods pursued in those provinces about which trustworthy information — 
can be obtained. ‘ion a 

Bengal.—Separate returns for this pulse are not recorded, hence an es’ imi ate 
of the area under cultivation cannot be given. It thrives best on a clay s oil, 
since in light soils the plants wither away. In rotation following paddy (rice), | 
the land receives three or four ploughings and the seed of the lentil is then sown _ 
October to December at the rate of about 5 seers per bigha (= one-third acre | 
In some parts of the country it is mixed with barley. Harvesting takes p 
from the middle of February to the middle of April; the crop yields. about § 7 
maunds per acre. The cost of cultivation has been estimated at Rs. 2-10 pe 
acre. [Cf. Basu, Agri. Lohardaga, 1890, pt. ii., 34; Banerjei, Agri. Cuttac 
1893, 83.] 

Assam.—Cultivation is chiefly confined to the chaparis of Kamrup, Now; 
and Mangaldai. In Upper Assam it is cultivated to asmall extent in the Majuli. 
The crop prefers a light, loamy soil and an open situation, and generally a gia 
a broadcasted dhu (rice) crop, and is sown in mixture with mustard, in 
takes place within the first fortnight of November. The seed rate is 12 ib. 
per acre, if sown with mustard, but if,sown alone, about 50 per cent. more 

seed is required. Harvesting takes place in March and April, and the usual 
yield is about 2 to 4 maunds per acre. [Cf. Agri. Dept. Assam Bull., 1§ 
No. 9, 11.] 4 

United Provinces.—The area under masir is not separately recorded, but in 
1904-5 peas and masiir together occupied an area of 2,055,879 acres, ¢ 
tributed thus :—1,437,152 acres in Agra, 618,727 acres in Oudh.. A ccordin 1g 
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to Duthie and Fuller, cultivation is most extensive in the dam parte of these 
; It is sown in all kinds of soil, but chiefly in low-tping Gener- 

follows early rice, being often sown while the rice stalks are standing, and 
ad to grow up amongst them. The seed rate varies with the condition 

{ the ground, but is commonly about one maund per acre, The outturn from 
“unirrigatec and varies from 64 to 8 maunds per acre, but with irrigation may 

each 10 to 12 maunds. - 
4 we ral Provinces and Berar.—In 1904-5 the area under the crop was in 
the Central Provinces, 231,756 acres, chiefly in the Chhattisgarh, Jabbalpur and 

f Nerbudc Divisions, and in Berar, 13,167 acres. It is generally sown on the 
soil. 

_ Panjéb.—No statistics of area are available. In the Jhang district, which 
is typical of the province as a whole, it is a sailaba or inundation crop. New 
a soils or light lands, not Epa enough for wheat, are selected. land 
ts ploughed once or twice and seed is sown broadcast, 30 to 45 lb. per acre, 
from December to January, The crop is ripe in March to April. [C/. Gaz. 

____ Bombay.—In 1904-5 the area was 9,791 acres, chiefly in Nasik (5,097 acres) 
and Belgaum (2,918 acres). Masir is always an unirrigated rabi crop, and 
-fenerally is grown alone. In Poona it is the sole crop of the year, and is rotated 

with -crop wheat. The soil is mixed black, but only of moderate depth. In 
* ber and Octboer the land is repeatedly ploughed, and in October the seed 

PS in rows a foot apart at the rate of 20 to 25 Ib. per acre. The crop 
’ in three and a half months, and a good outturn is about 300 lb. per acre. 
[C/. Mollison, Textbook Ind. Agri., 1901, iti., 89-90.) 21 

_____ Food.—In India if is eaten as ddl, flavoured with various aromatics 
_ and condiments, also as a component part of the dish called kichri, and 
is considered the most nutritious of the pulses. The young pod is also 
. folder. I vegetable, and the dry leaves and stalks are greatly prized as 

? 4 a) In 

cereal 

r 
all 

lo 
= 

urope this pulse meal, mixed with barley flour or other 
and common salt, is sold. as an invalid food under the name 

_ Brvarenta or Revaventa. Leather (Ind. Food-Grains and Fodders, 
_ Agri. Ledg., 1901, No. 10, 366) gives the following cHEMIcAL analysis :— 
moisture 8-03 per cent., oil 1-06, albuminoids 23-0, soluble carbohydrates 

61°14, woody fibre 2°42, soluble mineral matter 3°54, sand and silica 0°81, 
_ total nitro 3°94, albuminoid nitrogen 3°68. As a Mepicing, lentils 
have long had the reputation of being useful in cases of constipation and 
other intestinal affections. 

__. [Of. Bentham, Rev. of Targioni-Tozzetti; in Journ. Hort. Soc., 1855, ix., 139; De 
mC Orig. Cult, Plants, 1884, 321; Church, Food-Grains of Ind., 1886, 138-9 ; 
_ Asa Gray, Scient. Papers, 1889, i., 347; Kanny Lall Dey, Indig. Drugs. of Ind., 
1896, 174-5; Yearbook of Pharmacy, 1898,77.) 

_ LIME, MARBLE, CHALK, etc., or Calcium and its Salts 
_ and Manufactures.—aAlthough Lime (Calcium) does not exist ina 

_ pure state, in the form of the carbonate it constitutes a by no means 
Fneignificant portion of the earth’s crust, e.g. limestone rocks. Lime- 
burning is the operation of driving off carbonic acid from the carbonate 
with the production of the oxide of calcium or Quicklime. This readily 
absorbs water and becomes Slaked Lime or hydrate of lime (Agri. Ledg., 
1902, No. 5, 137-47). The subject may, therefore, be dealt with under 
two reat sections—Calecium, Carbonate and Calcium Sulphate. 

LIME, CARBONATE OF.—This is known in India by an exten- 
__ sive series of vernacular names that denote the conditions (quick- 
lime, slaked lime, etc.) and the sources (limestone, marble, chalk, shells, 

ete.). The most general name is perhaps the Hindustani chund, a word 
__ which in the various languages of India assumes numerous forms, such 
as chiindh, chin, chino, chinak, chindmbu, chirna, shunnambu, sunnam, 
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sunna, hunna, hunu, etc. Its most general name in Sanskrit would ap- 
pear to be sankha-bhasma, but certain writers give also chiirnéd (=a 
‘powder ”’), sudha, kapardaka-bhasma, sukti-bhasma, etc. Its Arabic names 
appear to be kils and ahu and its Persian nurkah and ahak. CHALK is — 
very generally known as khari-matti or kharya-mitti. UNstuaKeD or 
QuIcKLIME is kali-ka-chuna or simply kali or kalai, often also called 
ahak ; Limestone is kalat-ka-paitar; SHext Lime is sipi-ka-chuna; the — 
lime from Limestone Lime being kattal-ka-chuna; MarBie is marmar ; 
Fossiz CorAts are sang-t-yahada. ee 

Chtiném. The word chundm, by modern usage, generally denotes, however, the 
beautiful plaster or cement characteristic of many localities of India, — 
more especially in the south (see below in the paragraph devoted to Mortar 
and Cements, p. 713). One of the earliest European writers to use the 
word china appears to be Garcia de Orta (4.D. 1563), although fifty years - 
previously the Italian traveller Varthéma describes the people around — 
Calicut as eating betel leaves along with a certain lime made from oyster 
shells, which they call “‘ cionama.’ (2 a 

Sources.—There may, in India, be said to be three great groups of } 
rocks or materials that afford lime, as follows :— i apse 

Lime- (a) Limestone, Dolomite, Miliolite, etc. (Imp. Gaz., iii, 148-50).—Hardly — 
gLones. any known geological formation in India is wholly without limestone — 

in some form, although many of the examples are exceedingly im- 
pure and scarcely worthy of the name. Mr. R. L. Sevenoakes, in 
the Journal of the Queen Victoria Indian Memorial Fund (No. 2; 26-81) 

Indian Supplies. (a publication here utilised freely), describes some twenty different kinds 
of Ornamental Building Stones. Some Indian ornamental stones are 
of nearly equal merit to the marbles specialised below, and still others — 
gradually decline until they have to be characterised as at most only good 
building limestones. The limestones procurable in many parts of Bombay 
and Sind, for example, are admirable building stones, though marble — 

Porbandar, nowhere exists in that Presidency. The Porbandar miliolite (foraminiferal 
limestones) has been conveyed from Kathiawar to Bombay and even to — 
Calcutta, and is employed in the construction of some of the more im- 
portant of the recent buildings of these cities. In South India it may be 

Trichinopoly. _ said that crystalline limestones occur in Trichinopoly and Coimbatore, but 
of very inferior quality ; good building limestones are found in Cuddapah, 

Palnad. Karnul and Guntur, and marbles at Palnad. In the Central Provinces — 
there are numerous examples of limestones and admirable building stones, © 

Wardha, such as those of Wardha, Nagpur, of the Vindhyan formation, such as the 
Katni. limestones of Katni; and in the United Provinces the crystalline lime- 
Mirzapur. stone of Mirzapur, which occurs in the metamorphic rocks of that district. 

In various localities of the Panjab good limestones and even marbles are 
Lakhimpur, found. Lastly.a reference is essential to the limestones of Lakhimpur and ~ 
Khasia. of the Khasia and Jaintia hills of Assam. \acfeg 
Com- The most important sources of limestone and lime may thus be grouped 
Lim = commercially :— ey al: 
he “J. Sa7wA in Rewah and at Katni, in the Jabbalpur district. From — 

both localities lime of excellent quality is carried as far as Calcutta (624 — 
and 685 miles distant), and constitutes a large proportion of the lime used in — 

Sylhet. that city. 2. SycHx7.—Along the southern foot of the Khasia and Jaintia — 
hills there is an inexhaustible supply of nummulitic limestone, which — 
formerly supplied the whole of the demand of Calcutta and Lower Bengal, — 
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_and still does so to a large extent. The returns of 1904 show a supply 
of 123,108 tons of lime, valued at £9,496. 3. RuorascARH.—The lower Rhotasgarh. 
Vindhyan limestone near Rhotasgarh is quarried to a small extent, and 

xported down the Sén in boats ; it was largely used in the works of the 
in Canal. Good lime is made from the deposits at Bisra, in the Singbhum 

et, and has recently begun to arrive in Calcutta in increasing quantity. 
4, Himataya—aAlong the foot of the Himalaya, boulders of limestone Himalsys. 

are collected and burnt in large quantities every year ; the slaked lime is 
exported on camels and supplies a large portion of the Panjab and the 
United Provinces. 5. AvDAMAN—There is a band of cream-coloured Andaman. 
oneny near Port Blair which may prove of economic importance, as it is 

it the same distance from Calcutta as Katni, and the lime is of equally 
good quality. 6. Or#zR Locaxirixs where limestone is known are 1#! Supplies 
‘numerous, but at present of merely local importance, or in most cases of 
oS. whatever. A full list of them as far as they are known will be 

 found.in the Manual of the Geology of India (1881, iii., 449 et seq.).” 
_ -(b) Lime, Concretionary or Kankar; Imp. Gaz., l.c. 23.—Medlicott ex- Kankar. 
gate the formation of this substance as due to the evaporation of 

ground water, containing in solution more or less of carbonate of lime, 
produced in the slow process of soil-formation by the general decom- 

_ position of rock particles. Its production is, however, very much a matter 
of climate, 7.e. alternating periods of extreme moisture and dryness. In 
the vast majority of cases a layer of kankar (a word which means simply 
= stone) will be found to underlie ésar soils. This circumstance has 

) purposely only incidentally alluded to in the passages that deal with 
_ réh efflorescence (p. 52), because, although doubtless formed by the same 

_ physical processes, réh and lime have not been shown to be dependent 
on each other. Réh efflorescence may occur without any formation of 

_ kankar, and conversely kankar may exist within the soil without any 
evidence of réh efflorescence or even of an abnormal deposition of 
soluble alkalis. 

__.... Kankar is the chief source of lime in Upper India, and it yields an 
excellent and somewhat hydraulic cement. Holland (Rev. Min. Prod., 

Le. 1898-1903, 102) speaks of kankar and laterite as “about the most 
_ valuable assets in building material possessed by the country.” James Valuable Asset. 

orn (Ind. and East. Engin., June 1898, 356-7) gives the results 
_of his study of this substance and of its practical utilisation as mortar. 
Very often the nodules of kankar are so abundant, at certain depths below 
the surface of the ground, that they become consolidated into blocks. 

_ Such blocks when obtainable are largely employed for building purposes, 
and were so used extensively in the Ganges Canal Works. Kankar, 
broken and hammered while water is poured over, is the material mainly 

used for road-making in the greater part of India. This circumstance Bosd-making. 
gives at once a vivid conception of the abundance and extensive distri- 
bution of the substance. Kankar has been tried as a flux for iron on 

several occasions, but with very indifferent results. Its composition is 
too variable and its liability-to adulteration too great to admit of its 

use, except where limestones are not available. “ Large quantities of 
lime are made in various parts of India from highly calcareous surface 
_-soil.”, 3)‘ This lime when mixed {with proper proportions of sand 
pr og most excellent mortar.” (Rept. Chief Insp. of Mines in Ind., Mortar. 

1904, 4.) | 
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(c) Lime, Shell and Corat.—All over India shells aré burned for lime. _ 
Away in the interior of the country, wherever annual inundation occurs, 
a marvellous crop of exceptionally large land shells furnishes an abundant _ 
supply for most local necessities. In the Murshidabad district, for 
example, the following shells are so employed :—Unio marginalis, U. — 
flavidens and Ampullaria globosa. On_ the coast tracts: of) India — 
and Burma, immense beds of marine shells and of raised coral reefs'‘are met 
with (see p. 989). Holland (/.c. 1904, 21) says that “ the returns of various | 
districts in Burma show a production of 67,461 tons valued at £11,852.” 
These deposits, wherever met with, are regularly utilised as sources of | 
lime, and in. South India have mainly given birth to the ireeeevey _ 
dustry of Portland Cement manufacture—an industry that is likel 
be very shortly organised near the mouth of the Ganges, where rich . 
of marine shells are abundant, and may be used to supplement the Byiket | 
limestones. Hooper (Rept. Labor. Ind. Mus. (Indust. See:), 1904-5, 32) 
observes that while the proportion of lime in limestone and kankar ig 
variable that of shells preserves a uniform high average. A sample of — 
stone-lime examined contained 55:3, while a specimen of shell- lime gave * 
comparatively 96:9 calcium carbonate. io? a 

Industrial Uses of Lime, Limestone and Marbidi--Idie: is univer- — 

As a manure, therefore, it plays — 
[Of. Trop. 

sally present in the ash of all plants. 
an important part, especially for soils rich in organic matter. | 
Agrist., 1906, xxvi., 70-5, 180-8.] It hastens decomposition of both 
animal and vegetable matter. In the form of chloride of lime (bleaching 4 | 
powder) it was at one time largely utilised as a disinfectant, but has been 
considerably displaced by more effectual and less objectionable substances — 
such as carbolicacid. Asa bleaching reagent chloride of lime is ion 
employed, such, for example, as in the raising of metallic colours, in dis- — 
charging Turkey reds, and in calico-printing, etc. In India lime is made — 
into a resist paste with ordinary gum-arabic, and in that form is utilised by — 
the calico-printer. Lime, in some form, isin fact very generally used in the } 
dyeing and tanning industries. Iti is, for example, nearly universally em- — 
ployed by the Native manufacturers of indigo. [Cf. Monographs, Dyes — 
and Dyeing :—Assam, 4; U. Prov., 84; Bombay, 24, 30, 34,37; Madras, 4.| 
Along with sugar it is added to the dyer’ 8 indigo vat in order to assist in i 
the production of white indigo. Calcium carbonate is employed as an oil — 
paint for indoor work, and as a water colour mixed with gelatine. The — 
Afridi waxcloth workers (see Carthamus, p. 282) add lime to their roghan — 
to reduce its liquid condition and make it dry readily. The tanner utilises — 
it to remove the hair from hides. [Cf. Monographs, Tanning and. Working — 
in Leather :—U. Prov., 7,9; Madras, 12, 30-4; Bombay, 15; Bengal, 
10-11; C. Prov., 68.], Lime was formerly of the greatest importance: to 
both the soap and the candle makers (in the saponification of the fats), — 
though in Europe to-day they mostly purchase a prepared alkah. Lastly, — 
limestone is necessary as a flux iniron-smelting. [C/. Blountand Bloxam, — 
Chem. for Engin. and Manuf., 252; Alder Wright, Oils, Fats, Wages, etc.] — 

Food and Medicine.—As an articlé of (what might be called) food, © 
it is largely used by the people of India... In other words, it is an essential — 
ingredient in the preparation known as pdn. The lime obtained: from — 
shells is objected to, however, for that purpose, by certain Hindus, on the 
ground that it is derived from animals, It is used in the defecation of the 
saccharine juices (see pp. 929, 954). The coagulation of the nitro- 

712 

lt sac nieces Magi 



| 
i 
' j 

| genousmatter by boiling is'less perfectly accomplished. in. the\case. of 
than of cane juice. The addition of slaked lime accordingly greatly 

a that result by the formation of insoluble lime compounds. 
For Mepicrna purposes, lime enjoys a well-recognised position, more 
_ @specially as the basis of the mild antacid known as “lime water.” 
(Cf. Waring, Baz. Med., 1897, 90-4; Barry, Legal Med., 1902, 389, 

Mortar and Cements.—By far the most important use of lime is as 
_mortar—a cement which consists of lime, sand and water (see pp. 292-3, 

695). Tf lime be mixed with water, a paste is formed that will rapidly 
harden or “set,” as it is called. When dry it will, however, be found to 

r 

. di with the fine powder made from brick known as surkhi). To obviate 
_ &toorapid evaporation of water from the mortar, itis customary to moisten 
a the stones or bricks, when a much more durable cement is the result. If 
__ mortar be properly prepared, a thin layer is found sufficient to bind 
together the materials with which it is mixed. 
Stein (Ancient Khotan, 1907) describes the stucco used in plastering 
_ the surfaces of walls made of wood, mud, and (sun-dried) bricks in buildings 

povered by him from the sand with which they had been engulfed during 
the 3rd to the 8th centuries. The stuccoed surfaces were found to have 

____ been frescoed very elaborately and beautifully, and in many cases statues 
___ made of mud were found to have been coated with stucco and subsequently 
as ted. In a further paragraph reference will again be made to Stein’s 
__ discoveries in connection with plaster of Paris (see p. 718). It would thus 
_ seem fairly certain that anadvanced knowledgeexisted in Eastern Turkestan 
is in certain uses of lime long before that material came into use as a cement 
in stone and brick construction. The oldest constructive buildings in 
be , such as the Chulikyan temples of the Deccan, have the stones so 

‘fitted into each other or are of such massive blocks that they have re- 
mained in their positions for centuries without cement of any kind having 
: used. It seems thus fairly certain that the use of cement in house- 
_ building was subsequent to the date of the temples named. [C/. Papers 
pens to Magnesia Cement, Mad. Govt., 1826-37 ; Butler, Port. Cement, 
1899.) : 
__ There are commonly said to be the following classes of cements :— 
 (@) calcareous; (5) gelatinous; (c) glutinous; (d) resinous; (e) mixed 
materials but non-resinous. The first mentioned are those with. which 

_ the present article is more immediately concerned, such, for example, 
as the mortar already indicated. A hydraulic cement, or Portland cement 

- as it is called, is in other words a cement which has the property of setting 
under water. This is obtainable from certain limestones that naturally 

_ contain from 10 to 25 per cent. of alumina, magnesia and silica, or may 
be artificially manufactured by mixing 65 to 80 parts of chalk or other 

pure lime with 20 to 35 parts of river mud or clay and a little oxide of 
_ iron, say 3 to 14 per cent. These ingredients are thoroughly mixed in 

_ water, dried slowly, calcined, and then reduced to a powder. In India, 
Portland cement is at present mainly manufactured in the Madras 

_ Presidency, and more recently works have been started in Bengal, 
_ but in other provinces it is occasionally prepared, and chiefly from 
ggg kankar to which a certain proportion of fat limestone is 

. But it isa striking peculiarity of these hydraulic cements that 
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may be subsequently gilded or painted. [Cf. Ind. Art at Delhi, 

their adhesive power is diminished by mixture with sand. When. 
as a stucco the sand employed must be perfectly free from loam, and: 
surface must not be painted over (if that be so desired) until the cement 
has been thoroughly dry for some months. xs 

It may further be added that if Portland cements have more than 
4 per cent. magnesia they rapidly decompose when kept under waters j 
A cement with a basis of white magnesia in place of clay is sometim : 
known as “ White Mortar.” ‘There are large deposits of magnesite an nd 
of magnesium limestones (dolomites); especially near Salem in South 
India, and these it is understood have recently been taken advantage 
by the Madras Portland Cement Company in the preparation of a cheap, 
easily applied and rapidly drying plaster that takes a fine polish. In the 
public press it is not uncommon to read the certificates of “ Arbuthn 
Portland Cement ” as being “ equal to the best-known brands of English 
Portland Cement.” Mr. C. 8. Middlemiss wrote in 1896 a most interestii 
report on the magnesite areas of the Chalk Hills near Salem (Ag rh 
Ledg., 1896, No. 15). Papers written by ary Cleghorn (Ind. and Hast. 
Engin., May 1894, 320-1; 1898, ii., 210-11; iii., 32-3; iv., 28, bi Il 
also be found to contain much useful infommhatiba regarding magne 
cements. [Cf. Blount and Bloxam, Chem. for Engin. and Mantes 
132-42 ; Min. Indust. m U.S.A., 1900, 75, 82; Gilmore, Hydr. C $ 
1-334, ote. ] Vaal 

Chénam.—Incidental mention has already been made of the fact $ 
an admirable polishing and exceedingly strong cement (sometimes spoke ne. 
of as chiindm) is made in several parts of India. There are various methods 
of preparing this substance, but these all practically agree in the cir- 
cumstance that some saccharine substance is combined with the lime 
as well as powdered marble, plaster of Paris or steatite. The s gan 
most commonly employed for this purpose is the jaggery obtained fron 
the cocoanut palm. The milk of that palm is also mixed with lime ii 
the preparation of a very superior whitewash. It is believed thet the 
sugar promotes the solubility of the lime, thus allowing of a finer and 
more complete state of division. 

A special art of some parts of India, as, for example, in Bik 
consists in carving cemented surfaces into rich floral designs 

95-6. | 4 ol ; 

Cement Materials.—Lime or some of its salts (such as plaster of Paris) i 
largely employed in combination with glutinous and resinous materials i J 
the formation of cements. The rice-water is in India oommaonty mixe oa 
with a certain percentage of pure lime in the preparation of a strong 
cement which is employed to join the various parts of musical instrum on nts 
in place of glue. Instead of rice, the dough of fine flour may be k 
in water until gluten only remains. To this should then be adda e 
small quantity of pure lime. The cement thus prepared is largely ‘us 
for all forms of woodwork, and has the ‘special merit of resisting damp, 
It is generally known by the name sii. Lac. combined with borax” 
forms a convenient cement to be used where exposure to wate 
moisture is unavoidable. Cutlers’ cement consists of rosin, bees’-y ax . v4 
and brickdust and plaster of Paris, or simply rosin and plaster of 
Paris. Dr. Fleming, in his Account of the Salt mers says the Nei ti ves 
use plaster of Paris, mixed with pure lime, to produce their j 
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qualities of shining marble-like chiindm. It is also largely employed as J wkitawas! : 

_ For the materials employed along with lime in the formation of special 
cements, the reader is referred above (pp. 292-3) and to the respective 
] 8 in this work of the articles there indicated. 
_ Marbie.—The best-known marbles are those of the Aravalli series, 
which include the quarries of Jodhpur (Makrana), of Tonkra in Kishengarh, 

_ of Kharwar in Ajmir, as well as of Raialo in Jaipur, all in Rajputana, 
and of Jabbalpur in the Central Provinces. Within a radius of eight miles 
around Makrana there are something like 100 quarries, but of these only 
15 are at present worked. They vary in depth from 30 to 75 feet, and 
follow the vein. The marble is excavated by blasting, and is then cut 
into the required size by steel saws. It is hauled to the surface on wooden 

_ rollers, and by manual labour. The quality of the stone is generally 
better according to the depth it is worked, but owing to the crude 
— used for hoisting to the surface, deep mines are impossible. 

dust and fragments produced during mining operations at Makrana 
_ are burnt into lime, and this quality is much appreciated for the finer 
kinds of plastering. [Cf. Journ. Queen Vict. Ind. Mem. Fund, March 

1904, 19-25.] 
_ Colours—The white marbles of Raialo are highly valued for filagree 
sereens (jdli), of which numerous fine examples exist at Abu, Agra, 

_ Ahmedabad, Delhi, etc. The yellow marble of Jaisalmir (khattu) is a 
yellow, not white and yellow veined. Jt is used in the tomb 

of Ghayas Beg and his wife at Agra, and is so abundant as to be locally 
worked up as an ordinary building stone. The black marble found at 

- Bainslana is carved into statues and toys. The black material in the 
inlaid work of the Taj and other Mughal buildings is a calcareous shale 
found in the lower Vindhyan series at Chitor. The handsome, mottled, 
green marble of Motipura in Baroda State, as also the grey and pink 
marbles of Narwaér in Kishengarh State, are much admired and largely 
used for ornamental purposes. The onyx-marble of Nurpur and Shahpur, 
Panjab,is famous. This is a cream-coloured rock streaked cloud-like with 

_ purple, hence its name badal (cloud). An exquisitely beautiful variety of 
onyx-marble is found near Jhuli in Baluchistan, too remote from civilisa- 

tion to admit of its utilisation. The marbles and limes of Narnaul in 
Patiala State are also well known. (Cf. Rec. Geol. Surv. Ind., 1906, xxxiii., 
oops It is commonly believed that the reason why the marble used in 

ie Taj and other buildings has remained for three hundred years without 
getting tarnished is due to its coarseness of grain and chemical purity. A 

_ coarsely crystalline dolomite marble occurs near Mirganj, 11 miles west of 
Jabbalpur, but it includes numerous crystals of tremolite, and its use for 
tombstones at Jabbalpur shows that it is of inferior quality as a marble 

_ stone when exposed to the weather. In Burma the beautiful semi-trans- 
_ parent white marble so extensively employed for the figures of Gautama 

1s obtained chiefly from the Tsygen hills in the Madeya Sub-division of 
_ the Mandalay district and near Sagaing. 
/-Uses.—Marble is thus in extensive demand for the decoration of 
_ sumptuous dwelling-houses, palaces, temples and mosques, and in the 
_ éonstruction of idols, ornaments, toys, etc. A highly instructive account 
of its uses in the buildings of Agra will be found in the (Agra Gazetteer 

1884, vii., 684-716, 728-35). In the Ain-i-Akbari mention is made 
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LIME 
CALCIUM SULPHATE INDIAN GYPSUM 
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D.E.P., 
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_ grained condition, ALABASTER ;_ and when in transparent crystals, § 

of the skill of the Indian stone-carvers, but not of the art of stone inlay ie 
Both arts were, however, greatly improved during the time of A : 
son and grandson. ‘The use of marble became, in fact, the dominant 
feature of the new school of architecture that assumed euck stupendous 
proportions with the Mughal rulers of India. Perhaps one of the most 
pleasing and at the same time surprising features of that great schoo 
of Indian architecture might be said to be the marvellous filigree screens 
(jalé work), in sandstone or marble, that take the place of the glass wind OWS 
of European buildings. Keene (Stone Indust. of Agra) gives a very ac- 
curate and impressive account of the screens at Fatehpur Sikri (constructed 
1581 a.p.).. “The outer screens,” he says, “are so minutely pi a d 
that they actually look like lace at a distance, and illuminate the mort 
chamber with a solemn half-light which resembles nothing else that Ph have 
seen.” In Agra a fairly extensive industry exists in the preparati 
screens, tables, fancy boxes, picture frames, plates, vases, etc., as : al 
models of the Taj and other ancient monuments. These are):mé t] 
done in white marble, inlaid with agate, carbuncle, carnelian, chale 
dony, jade, jasper, lapis-lazuli, topaz, turquoise, bloodstones, garné , 
rubies, sapphires, etc. This art is supposed to have sprung into pe 
fection with the tomb of Itmad-u-Daula and the Taj (A.D. 1627-1658 
and to have almost immediately thereafter gradually declined until 2 
the beginning of the 19th century it had practically disappeared. | is 
said to have been revived by Dr. J. Murray about fifty years: later. 1 
has flourished ever since, the goods produced in Agra being carried ft 
sale by the traders in Indian art wares all over India. = Cah 

[C7. Marble in Architecture and Art :—Birdwood, Ind.. Art. Ind., 188¢ 
209-19; Journ. Ind. Art and Indust., 1885, i., 61; Mukharji, Art U 
1888, 35-9, 48-50, 265-6; Lane-Poole, Saracenic "Art, 1886, fry kK 
Journ. Ind. Art and Indust., 1888, ii., 62; Indust. Arts (pu Cou as 
Education), 1888, 211-20 ; Maurice ‘Mandson, LT’ Art Indien, eee) ian 97-119 
Watt, Ind. Art at Delhi, 1903, 64-8, 71-9; Hankin, TOME. Soc. Arte, (1904— 
liii., 461-77.] ean 

LIME SULPHATE: GYPSUM, Plaster of Paris. —This_ is ‘. 1K 
hydrous calcium sulphate generally known as Gypsum; when in a fir 

NITE. On being calcined it parts with some of its water and thei 
stitutes PLasterR oF Paris. The powder thus produced on the gina 
water gradually sets, and as it does so expands slightly. It is this propert 
that has made plaster of Paris so exceedingly valuable for making eas t 
and moulds, In India sulphate of lime is known by an extensive seri ea 
names such as kulnar, kurpira-silasit, kdrsi, sang-i-jerchat, sUrma § 
makol, jirah,, ete. Plaster of Paris is generally known as gach. 

Occurrence.—In the Madras Presidency it has been met, with 
dantly, but in an impure form, in the cretaceous rocks of Tri 
Masses of gypsum and crystals of selenite are occasionally founda 
clays of Chingleput. In Nellore, crystals of greater purity than ¢ 
found near Madras have been recorded as fairly prevalent. e Bom 
selenite occurs in the marine deposits near the city, also in | 
and in some parts of the Deccan. Very excellent gypsum is “found i 
Kach. In Sind, deposits frequently 3 to 4 feet thick occur near the 1 
of the, Gaj beds of the Kirthar range. The Mud Gorge, on the Har 
route to Quetta, owes its intractable character to the cipentostaneam ha: 
much sulphate of lime is there present, and very largely in the anhyd 
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LIME 
PLASTER OF PARIS CALCIUM SULPHATE 

comely This absorbs water and thereby expands 33 4 
‘materials are in consequence continuously disp , and the 

Mud Gorge may, therefore, be said to be in a state of constant 

In Rajputana, at Nagor in Jodhpur, a bed of gypsum probably not ajputana, 
less than 5 feet thick has been worked to some extent. A similar occur- 
rence is worked at Jamsar in Bikanir State. While excavating a well at 
‘Balod, gypsum of a very pure kind was found, but at too great a depth to 
‘be of much value. In the Panjab (Bannu district) the mineral oceurs in Panjab. 

‘alabagh and in Khasor, but is not utilised. The Kohat district contains 
sum in great abundance. Ball says ‘‘it might be obtained by open 

ying in any quantity, but is not worked.” The Salt Range possesses 
1m in enormous quantity, associated with rock salt. The Spiti Valley 

has gypsum of a snowy whiteness. In the United Provinces deposits of U. Prov. 
‘gypsum have been reported as met with in Dehra Dun, Kumaon, and 
Garhwal. Middlemiss (Rec. Geol. Surv. Ind., 1889, xxii., pt. 2) gives a 

full account of the gypsum of Nehal Nuddi in Kumaon. [C/. Hayden, 
Mem. Geol. Surv. Ind., xxxvi., pt. 1, pl. 16.] The Pioneer (July 27, 1888) 
‘3 nounced that gypsum had been found at a locality some 19 miles distant 
from Haldwani, a station on the Rohilkhand and Kumaon Railway. In 
Burma gypsum has been found, but not in sufficient quantity to be of much Burma. 
commercial importance. 

Industrial and Agricultural Uses.—For a great many years gypsum Indust rial 
‘hes been regarded as a manure of exceptional merit, especially for legu- Uses. 
minous crops and for certain soils. It has recently been found to vastly Mme. 
increase the yield of indigo, so that a large demand seems likely to arise 

_ for it. The reader should consult the observations already made (p. 53) 
‘regarding the use of this salt as a neutralising agent, or rather one which 
so modifies the physical conditions of the soil as to bring it into a cultur- 
able state. Of manures that contain gypsum mention may be made of 
“ superphosphate,” which is a mixture of calcium sulphate with an acid 

_ phosphate of lime—the essential manurial constituent. It is prepared by 
the treatment of phosphatic minerals with sulphuric acid (Mukerji, 
Handbook Ind. Agri., 1901, 569-71). 
_ The next most important use for gypsum is the numerous methods 
of utilising plaster of Paris. In 1852 Dr. Buist drew attention to the 

_ interesting fact that the Natives of Sind had, from ancient times, been sina Lattices, 
_ in the habit of casting lattices and openwork screens to be used 
_ Within houses’ to allow of free circulation of air. The Marwaris very 
_ Gleverly. make what might be called stained-glass windows by taking Rrajputana 
_ two lattice screens, made of plaster of Paris, of identical pattern, and St#ined 
_ placing between these fragments of coloured glass so arranged as to bring 
_ out the desired colour in design. The screens are then firmly fastened 
_ together and the pieces of glass secured in their positions by a thin 
_ layer of liquid plaster being run over the lattice upon which the glasses 
__ have been arranged before pressing home (on the top) the second layer 

_ of lattice. In many parts of Rajputana and of the Panjab the walls 
_ and ceilings of palaces are richly ornamented, in arabesque design, with 

| glass. These are silyered behind or backed with plated metal discs or 
_ With coloured tinfoil, or they are painted on the surface ‘and embedded 
singly or collectively in wooden frames, within a plaster, which consists 
_ Mainly, if not entirely, of plaster of Paris. This work might be described 
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CALCIUM SULPHATE PRODUCTION AND TRADE 
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as a kind of mosaic, and from the fact of pieces of glass (shishah) bein sts Ss : 
has come to be spoken of as shish-mosaic. The famous Shis 
(the Palace of Glass) at Agra, the Shish-mahal at Lahore, and. ‘ths 
mahal in the ruined city of Amber (near Jaipur) are perhaps the best 
examples of this class of work. Mr. L. Kipling very truly says, ' ‘elie offe 
of the shish or mirror mosaic, though brilliant, narrowly escapes th 
charge of vulgarity,” so that it is not much to be regretted that 
may be said to be hardly practised at the present day. \ (Cf. F 
Paris work in Ind. Art at Delhi, 1903, 95-6.] ies Cate 

While it would thus seem that certain uses of plaster of Paris hay 
been well known to the Natives of India for a considerable period at a 
events, a knowledge in the art of casting figures, ornaments andi OVS 1 
that material is of comparatively recent date, and originated with tl 
modern Schools of Art. While that. is so, it is surprising © rien al 
from Stein (Ancient Khotan, 244, etc.) that the whole of the’ stuce 
work discovered by him consisted very largely of plaster of P 
Moreover, he tells us that the figures, idols, ete., had in many’ inst nee 
been moulded and elaborations accomplished in.. the form of extr 
figures, etc., by a process of appliqué. Grooves: had been made on 
the plaster background to allow of the attachment of: borates 
mouldings, which were finally fused into their positions by liquid last 
Since plaster of Paris moulding is quite modern in India ; 
ancient people of Khotan must have either discovered that arts 
ously or learned of it through their dealings with other than I 
races (see p. 713). So late as 1885, while engaged supervising th 
preparation of life-sized statues or models’ of othniolegiolt 
that were required for the Colonial and Indian Exhibition, I experi ne 
the greatest possible difficulty in inducing the Krishnagar sitidh 
to substitute plaster of Paris for clay. I procured a supply of ¢ gy] 
from the Salt Range, had it fired in Calcutta, and found - 
yielded a most excellent modelling plaster, and at a cheaper: rate t 
I could purchase the imported article, which alone had been prev 
procurable in Calcutta. But my clay-modellers struck work, anda id 
had to import others from Lucknow, and thus successfully threaten them 
with dismissal, before I could induce the Krishnagar men to resum 
operations. I mention this circumstance as showing the. er ‘of th 
Indian plaster of Paris and its recent use in castings. Jont< Vt aa 

Alabaster, where met with, is largely utilised in the: natn coat ) 
ornaments and toys. The dark-green form procured from on ur a 
is regularly made into elegant cups and saucers and even large 
that are much admired by the richer Native gentlemen of Norther 
India. The same material, drawn from various sources, is to som 
extent utilised by the stone-carvers in Agra and other centres of tha 
industry. [Cf. Blount and Bloxam, Chem. for Engin.’ one Ma 
1900, 131-2.] 

TRADE IN LIME, MARBLE, ETC.—With a country chibi s 
so many rich deposits of lime and marble, it is surprising to read of the la 
foreign imports that regularly take place. In the Calcutta press may ] 
seen, almost daily, advertisements of dealers prepared: to supy oly 
« Best’ Italian Carrara Marbles ” and “ Best Belgian Jet Black M 

at 

(Journ. Soc. Arts, 1901). So again, it is not uncommon to’ Hone ren 1 tion 
of the coloured mathles of Montarrenti, Montalcino and Caldana, * vhic ich 
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are unrivalled in Italy for the beauty of their tints. It is well to remember 
that many of the columns, altars and floors of the Tuscan cathedrals, 
which are the admiration of the world, were constructed of these marbles. 

Mention is also frequently made in the Indian press of the Greek 
. , especially those of the Pentilikon quarries near Athens, and 

m the famous .quarries in Thessaly, from which the | genuine 
“Verde Antico” marbles were obtained. Many of the marbles met 
with in Indian household ornamentation have been derived from 

mn quarries. 
The official returns of foreign trade adopt two headings, under which 

lime, marble, etc., are included. These are “Stone and Marble,” and 
“ Building Materials,” such as “Cement” and “Chalk” and “ Lime.” 
The imports of Stone and Marble have ranged from 204,205 to 362,554 ewt. 
See the five years 1902-7, or a valuation of from 2? to 44 lakhs of rupees. 
The chief item in point of bulk is stone from Arabia and Mauritius, used for 
road-making in Calcutta; and in point of value, marble from Italy to 
the extent of an average of 2} lakhs of rupees for each of the years 
named. Turning now to the Chalk and Lime. The quantity imported is 
“annually about 30,000 to 50,000 ewt., valued at about Rs. 30,000 to 36,000, 
and comes almost exclusively from the United Kingdom and is received 
“mainly by Bengal. The Exrorrs from India have never exceeded 53,000 
ewt., or a valuation of just under one lakh of rupees. These consignments 
go mostly from Madras to Ceylon. Of the Cements a very different 
story has to be told. The totals (during 1902-7) have ranged from 
646,356 ewt. in 1902-3 to 1,788,428 in 1905-6, valued at from 13} to 32 
lakhs of rupees. In 1906-7 the imports were 1,714,506 ewt., valued at 

_ Rs, 30,87,484. Fully three-quarters of the supply comes from the United 
Kingdom, and the balance mainly from Belgium, France and Germany. 
_ Bengal takes very nearly half the imports : the remainder goes to Bombay, 
’ a, Madras and Sind in the order named. Of the internal traffic in 
Stone and Lime very little can be learned. The rail and riverborne 
returns of minerals show a steady progression from an import of 6,733,264 
éwt. in 1902-3 to 12,744,352 ewt. m 1905-6, with 12,149,239 ewt. in 
1906-7. Taking the last year the chief receiving centres for Marble and 

_ Stone were :—Madras Ports, 3,443,282 cwt. (chiefly from Madras Presi- 
dency); Calcutta, 2,040,834 ewt. (from Bengal); and the United Pro- 

_ Vinces, 569,874 cwt. (from Rajputana and Central India). Chalk and 
ae Calcutta, 1,606,523 cwt. (from Assam, Eastern Bengal, Raj- 

yutana and Central India, Central Provinces and Calcutta); and the 
_ United Provinces, 244,421 ewt. (from the Central Provinces and Nizam’s 

Territory). Lastly, Others—a total of 66,986 cwt. ‘Thus Assam and 
_ Madras are the chief sources of the lime traded in over India, but Bombay 
_ and Burma seem to be entirely self-supporting, as there are practically 
no records of interchanges from or to these provinces. 

rH 
P f 

LINUM USITATISSIMUM, Linn., Sp. Pl., 1st ed., 1753, 

_ 277; Mathiolus, New Kreutterb., 1563, 130 with plate ; also Epitome (ed., 
 Gamerarius), 1586, 200-1 with plate; also ©. Bauhin, Opera, 1598, 
___ 883-4 with plates ; Linschoten, Voy. E. Ind., 1598, i., 80; Greaves, Pyra- 
_- midogr., 1646; Celsius, Hierobotanicon, etc.; 1747, ii., 283-312; Jones, 
Select. Ind. Pl., in As. Res., 1795, iv., 270-1; Sprengel, Hist. Rei, Herb., 
1808, 11; Dict. des Sciences Nat., 1823, xxvi., 479-93; Billerbeck,) Fl. 
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LINUM 
USITATISSIMUM THE FLAX PLANT 

Perennial 
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Plant first 
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Fibre. 

Indian 
Wild Plant. 

Origin of 
Indian Stock. 

| seeds being valued on account of the oil they contain. vi ie a 

Classica, 1824, 85; Yates, Text. Antig., 1843, 252-91, 383-8; Daubeny, 

Lect. Roman Husbandry, 1857, 117-8; Bentham, Rev. on Targioni-Tozzet 
in Journ. Hort. Soc., 1855, ix., 148; Royle, Fobrous Pl. Ind., 1855, 135— 
232; Heer, Die Pflanzen der Pfahlb., 1865, 35; also Ueber den F J 
und die Flachskultur, 1872; De Candolle, Orig. Cult. Pl., 119-30; Liotard, — 
Cult. Flax Ind., Select. Rec. Govt. of Ind., 1871-9, 1-36; Fl. Brainike jie 
410; The Wealth of Ind., 1897, 100-6 ;, Hehn, Kulturpfl. und Haust., 
1894, 160-86 ; 570; Renouard, Btudes sur le Culture. du. Linum. ; 
Voelcker, Improv. Ted. Agrt., 1893, 284-6; Watt, Stat. Atlas Ina 
1895, 27; Dodge, Flax Culture in Europe and America, U.S. Dept. A 
Rept., 1898, No. 10; Mukerji, Handbook Ind. Agri., 1901, 272-4 ; Mollis 
Textbook Tad: Agri., 1901, iii., 94-8; Wiesner, Dis Rohst. des Phenzens 
19038, ii., 276-99 ; ‘Cooke, Fi. Pres, Bomb., 1903, 154-5;. Prain, Beng. 
Phi: 1903, i, 288-9 ; Duthie and Fuller, Field and Gorden Crops, ii, 40-25 f 
Duthie, Fl. Upper Gang. Plain, 1903, 122-3; Bull. Imp. Inst. in Boa rd 
of Trade Journ. suppl., Dec. 1903, 188-200 (reviews) papers, eng 
Dept. of Agri. and Tech. Instruct. im Ireland, 1902, 1i., ae mis 
1903, iti., 663 et seq.) ; Linza. 

The above, out of the library of books that might be cited as. hie 
more or less fully with the subject of Linwm (Linseed and Flax), may b 
consulted by the reader desirous of botanical, historical and a AL 
details. The names given to these products in Europe and Asia are 
extensive and varied that only those of most frequent use can be heri 
mentioned :—linseed, linum, lein, lin, lino, linu; flax, vlas, flachs, e a q 
alsi, alshi, alish, tist, chikna, pesu, buyri, keun, zighir, javasa, atasi, alashi, 
masa, mushina, auma, ksumé, umd ziggar, kattan, zaghu, pischta, ete., ete 

Species and Races.—The Linseed and Flax Plant is cultivated throu 
out the plains of India, and up to altitudes of 6,000 feet above the 
According to De Candolle (followed by most other botanical write 
it is indigenous to certain localities situate between the Persian ( 
and the Caspian and Black Seas. A consensus of opinion also fay 
belief that originally the perennial flax (Linwm angustifoliwm) was the 
plant that in Europe was first cultivated for its fibre—a plant that i 
wild south of the Alps; and further that its displacement from popu “4 
favour took place about the close of the Stone Age of European history, ' 

There is no evidence of L. angustifoliwm ever having been w 
with in India either wild or cultivated. It would seem highly likely 
recently pointed out to me by Mr. J. R. Drummond) that the economic 
formation recorded in the Dictionary under L. strictwm may be incor 
—the plant intended to be denoted as cultivated in Afghanistan hay 
very possibly been one of the numerous races of the ordinary linseed, — 
That being so, the only truly wild Linwm within the Indian area, at all — 
related to the oil-yielding L. usitatissimwm, is L. perenne, Linn.—a_ 
species found in Western Tibet at altitudes of 9,000 to 13,000 feet. Th his 
is reputed to have been occasionally seen under a crude cultivation, she 

Thus we are left completely in the dark, not) only as to when a 
where the substitution of L. wsitatissimwm for L. angustifol 
took place in Europe, but as to the origin of the stock that now ¢ 
the linseed of Indian commerce. According to some’ writers .D. 8 
gadi: o the modern flax-yielding plant of Europe, was derived f 
nadia fi {ts 
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| LINUM 
FLAX AND LINSEED USITATISSIMUM 

Ksumd Fibre. 
y.—While the classic records of India certainly do make mention of 

nd, ksumd, etc., etc., no account, either of the oil-sood or of the fibre, 
as to remove all poate doubt that linseed and flax were undoubtedly 

ed, but it can be said that greater certainty prevails regarding the oil 
16 fibre. In the Institutes of Manu (bk. ii., 41) we read that the garments Restrictions 

mts should consist of skins above and of fabrics of hemp, flax (kewmd) sainst the 
I. below. So again (bk. v., 121), a man who knows the law is likened “'*® 

d linen cloth (ksumd). Lastly a Brahmin, if he be compelled to make 
5 aa a trader (bk. x., 87), must not sell dyed cloth or garments of hemp, 

4) and wool. Thus there would seem no doubt that the word kauma 
quent occurrence, and that it denoted a fibre which was purified (bleached, 
s). Kéliddsa of the white colour of the cloth. But whether 

sianoem ‘gis linen or silk, or rhea, or Calotropis, or some such fibre, 
linen, seems a doubtful question. Most commentators have, 

r, geri the name kswmé as linen, and often with an atmosphere of 
ssurance as to convey the impression that there was no doubt, and could 

wake, as to its determination. But if that view be correct it is, to say 
ast of it, curious that to-day the only use of the pent, known to the people 

of | adia, is as a source of linseed and linseed oil, not of fibre (kswmd) or garments Linseed Oil. 
ay sesame. In fact, it is the all but universal belief that the linseed plant will 

bt yield fibre of sufficient merit to repay the expense of its separation and 
cation. Are we to suppose, then, that since classic times a complete revo- 
1 has in India taken p ace, and that cultivation as a source of oil-seed is 
aratively modern—a consequence possibly of the Muhammadan conquests of 

die if not of European commerce? Or is the other explanation more accept- 
©, je, namely that ey assages above indicated refer to an entirely different plant 

(po ibly cotton) or ie note experience obtained and opinions held prior to the 
inv asion of India, and, therefore, prior to any knowledge of the plant as a source 

 ofoil? Mr. F. W. Thomas (Librarian to the India Office) draws my attention to 
the fact that in Susruta (800 B.c.) atasi oil is spoken of as having a slight smell Azasi versus 
of flesh; of its being used like that of hemp and sesamum for poultices; and of Xsuma. 
‘its g pungent, light, penetrating and laxative. These are characters that 
we Lesémn to denote linseed, so that the atasi of Sanskrit authors stands a better 
chance of having been linseed than the wmé or ksumé of being flax. Dutt 
ae Mat. Med. Hind., 1900, 292) simply gives, in an appendix to his work, the name 
a as the Sanskrit of Linum; masina, its Bengali ; and tis?, its Hindustani: 
‘so that it may be inferred to have been a drug, in the opinion of the Sanskrit 
wuthors, that was unworthy of special consideration. 

4 ‘The oil is occasionally mentioned, however, in the Ain-i-Akbari and in @ Linseed 
fe y other such ublications, but on the other hand all the early Buropean travel- Oil. 
lers in India whose evidence is generally regarded as of value historically, are 

arly silent regarding both linseed and flax. Rheede, Rumphius and 
mann make no mention of any species of Linwm. The East India Com- 

a pp mys Records, as published by) Birdwood and Foster (First Leiter Book, Not mentioned 
1606 Ns 1619), ‘the subsequent six volumes of Letters Received by The East by BLO. 

ndia Company, as also the still more recent work, The English Factories in 
, 1618-21, prepared by Foster, do not contain any references to linseed 

on Fane. Milburn (Or. Comm., 1813), who deals with all the articles traded 
tween England and the East Indies, China and J epen of that date, makes 

» slightest allusion to linseed or flax, though he deals with sesamum 
‘and other oils and oil-seeds as exported from India. Next to nothing 

a historic character can, therefore, be recorded of the early production 
om trade in linseed. The only point at all conclusive is that the Muham- 

ans seem more closely Sonnaatedl with the origin of the traffic than the 

the 

fae 

. BB Uislibhnn- Pasi (Stat. Acc. Dinaj. (written subsequent to 1807), 174) Buchanan- 
| "enumerates * Plax or Linseed, mosina ”’ among his agricultural crops of Bengal, yp prsree in 

pokes no observations regarding it. Neither in his Journey through Mysore, 
1807. nor in his Account of the Kingdom of Nepal (1819) does ae refer to 

| her flax or linseed, Ainslie (1826) says there was then a good deal of flax 
being cultivated’ in Upper India, especially in Bengal, for making oil; he then 

adds,—“‘ of late years it has also become an object in the lower provinces.” 
Mealy re Res,, 1808, x., 15) was apparently one of the first authors who wrote Carey's 
ul Indian linseed. Me « says that the oil is mixed with mustard Account, 
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to which it is applied in Europe. Of flax he says the Natives know no thin, 2 of 
its use to make thread. In 1825 Thornton brought out the second edition of 
Milburn’s Oriental Commerce, in which work it is stated that “flax is very i 1er- 
ally cultivated in Bengal and Bihar for the oil which is obtained from the eed S, 
the stalks being rejected as useless.” [C/. Rawlinson, Hist. Ancient Egy t, 
1881, i., 62-3.] 

Thus then from the observations already made, it may be inferred that th 
study of the production and utilisation of L. usitatissimum resolves itse! 
two sections, Plax and Linseed. These cannot of course be exhaustively d 
with, but I shall dispose of Flax (to India infinitely the lesser impo 
product) first of all, and in a very few words. 

FLAX AND LINEN.—The possibility of combining the production 
linseed with the supply of flax has been spasmodically raised in India 
every now and again during the past hundred years or so. An important 
series of experiments and investigations were in consequence condi ed 
in 1790 to 1810; another in 1840; and still a third in. 1872, the ob ect 
being not so much to ascertain whether a profitable combined seed an¢ 
fibre industry could be organised, as to ascertain whether flax coul 
become a commercial product of India at all. In the Proceedings 0 
the Honourable the Hast India Company, preserved in the records 0: 

the Board of Revenue, Bengal, of date 1805-7, are many interestin, 
details of the early experiments. Six Arab flax-dressers were sent from 
Bassora to Bengal, but failed to produce good fibre from the plants qi 
from the seed specially imported from Bassora... Roxburgh, in 1801, 
and again in 1806, gave accounts of the experiments he had conducted at — 
the Company’s Hemp Farm near Calcutta. An army of writets, dows ro 
to Royle’s time, may be said to have recorded their theories or narrat bec 
their experiments. On each occasion. of special investigation, the resul 
obtained were not deemed encouraging. But more recently still a x ew 
phase has arisen that may in the future assume some importance. Thi 
demand for cheap cordage, to be used as “ binders,” has suggested the 
possibility that the stems of the linseed-yielding plants (while they doubt: 
less do not contain fibre of sufficient merit and abundance to justify bei 
elaborately separated, cleaned, and placed on the market as Indian 
may still by a simple method of preparation afford a cordage fibre that 
as a catch crop, might undersell even jute. At present the stems oi " 
linseed plant are not used in any way, and if they could be turned intoa — 
profitable by-product a great boon would doubtless be conferred on th 1 
Indian. cultivators. a i 

Vesque (Traité de Bot. Agri. et Indust, 1885, 495). very. prop erly 
observes that climate exercises a considerable influence on the qual ‘ies 
of fibre or seed produced. In warm countries the fibre is least abun 
but the seed crop profuse. He then adds that the seeds obtained from 
a fibre crop may be useful for oil, but they are imperfectly formed and 
can never be used for reproduction. Conversely, if the seeds be fu 
developed, the fibre is all but ruined. If the combination crop of 
and linseed be in India seriously contemplated in the future, the p! 
would have to be sickled close to the ground or pulled up by the 
the seeds being thrashed out and the stems subsequently treated for 
fibre. But the question of all others that naturally arises is this— 
the same plant yield both products profitably ?. Would it not be prefs 
to grow separate crops ? obs 

Extensive experiments would very possibly have to be conducted | 
the various Governments of India in order to ascertain the condi t or 
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for a combination . It would have to be discovered whether 

but which would still yield a fair crop of seed. The class of 
suited, the seasons of sowing, the methods of cultivation, and the 

d at fat which the harvest should be made, etc., etc., are some of the 
of importance that the Indian cultivators could not be trusted to 

nyestigate and solve for themselves. Then the methods and appliances 
for separation of the fibre would have to be demonstrated, and 

all, the final conclusion made abundantly clear, namely that, the 
posed departures from the time-honoured usages, in linseed cultiva- 

on, were in the ratyats’ best interests, and that the vastly increased cost 
seed to acre, the new expenditure in fibre-extracting appliances and 

t labour involved, could all be justified by the much greater 
ms stair 
heating these and many other such aspects of the proposed new 

, the experience gained in the past (very nearly futile) experi- 
ments irenid have to be carefully borne in mind and the shortcomings 
guarded against. These results will be found in the Dictionary (v., 10-35) 
- 1 it will be seen that the idea of utilising the fibre of the linseed plant 
a! no means new, but that several persons have unsuccessfully tried 

ppptain a useful fibre from it. For example, we read that some years 
a 0 the late Mr. Savi of Mohesgunge in Eastern Bengal found the stems 

if linseed too thin and woody to afiord fibre. In Assam the Director of 
‘Agri Dnlture, we are told, made some experiments in)1901 to ascertain if 
flax could be produced in that province. The plants grew well enough 
but were laid by heavy rain, and when taken up the fibre was found to 

- ofp rotten. The following year better results were obtained, but the want 
proper machinery, to separate the fibre, resulted in a report that denoted 

work rather than defective crop. In the report for 1904 it 
s stated that as the sowings had been made in spring, the crop had 
mpen in July during the middle of the rains. It was accordingly 
ontemplated to try an autumn sowing, notwithstanding the risk of 
ost. The report adds, “‘ By sowing the crop in autumn it may 

grow and ripen in dry weather and escape the baneful influence of the 
Monsoon rains.’ 

___ Recent Experiments.—It may now be stated that the Bihar Planters’ 
bs sociation have recently taken interest in the possibility of flax-growing 

g usefully resorted to by the indigo planters as a supplementary crop. 
At ¢ a “meeting of the Dundee Chamber of Commerce (Sept. 20, 1904) this 

“abs was alluded to with much interest, and a reference made to a 
- committee having obtained an audience of His Majesty’s Secretary of State, 
with the express object of urging this matter as specially worthy of the 
attention of the Government of India. The samples procured from Bihar 
_ Were pronounced such as to suit a large portion of the trade. It would 

My 
{ 
2 | 

_ thus seem that within the past few years the question of flax-production 
_ alone, as well as of flax and linseed combined, have been once more 

the attention of many persons, and it may be said that it will 
| “« fortunate circumstance if a solution of the fe roblem be at last found 
the a new and prosperous industry given to India, in continuation of 

already long list of those that owe their existence or development 
_ to British commercial enterprise. It must never be forgotten, however, 

hat linseed is at best a risky crop, and one that is resorted to by the 
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ratyat for rent-paying purposes, but only when necessity occurs and 
favourable conditions are likély to prevail. 1, DOL. i 

Since the above was penned there has come to hand a report of the , 
experiments recently conducted in Bihar, written by Bernard Coventry 
(Agri. Journ. Ind., i., pt. ii., 192-200). It would appear that a few 
indigo concerns have experimented with flax during the past four years, 
and Coventry’s remarks are apparently the result of experience gained. — 
The following extract may be accepted as conveying the chief facts :— 
“There is as much fibre in the plant grown in India as at home, namely, 
about’ 20 per cent. of dried straw. The average yield of retted and 
dried straw at Dooriah from sowing at the rate of 2 maunds of 
seed, was 40 maunds per acre, and the percentage of fibre obtained 
from the straw was 15 per cent., or 6 maunds of fibre per acre. This” 
should have given 44 maunds of good fibre and 14 maunds of tow, that 
is to say, the proportion of good fibre to tow should have been as 
three to one, but in point of fact it was only half good fibre and half 
tow.” “The flax from the first year’s experiments fetched £30 a ton, 
the second year £35, and this year it is expected to fetch £40 a ton, 
owing to its better quality. The price of tow was about £10 a ton. The 
cost of production, including cultivation, seed, manufacture, shipping, 
insurance, and other outlay expenditure, amounts to Rs. 62 "acre. 
Taking the 6 maunds of fibre to have sold at £25 a ton including tow, 
equal to say Rs. 13 per maund, we have a gross return of Rs. 78 per acre — 
and a profit of Rs. 16.” e: peal 

Coventry contends accordingly that the cultivation of the plant has 
been accomplished successfully, but coneludes his report almost in the 
words used by Dr. Jameson in 1859, viz., “‘ All that is required to market 
a useful crop in India are some good instructors to show how the fibre 
is to be prepared and fitted for the market, and good seed and machinery.” 
Lastly, Coventry, like most other’ writers on this subject, adds, “ The re 
are two separate but closely connected problems for investigation: /irst, — 
the possibility of establishing a new industry for the growth of flax asa 
fibre crop for the production of high-grade fibre alone ; second, the possi- 
bility of introducing a system whereby fibre, probably of a lower quality, 
could be produced in combination with the existing large cultivation of 
linseed for oil-seeds.” Students of this subject will find the information 
furnished by Hanausek (Micro. Tech. Prod. (Winton and Barber, transl.), 
1907, 73-7) highly instructive. | They should also consult the recent 
results by Finlow (Dept. FE. Beng. and Assam, 1906-7, app. ii.). 

It has been often urged that, even if the separation of a fibre shoul 
prove unremunerative, the stems might become of great value to th 
paper-maker. But the crop is well known to be an exhausting one, and 
on that account is often barred by many leases, hence an effort sh 
be made to overcome these objections by improvements in manu 
Fowls are known to fatten very rapidly if allowed to stray over linseed 
fields, and a certain percentage of linseed-cake is the world over recognise 
as one of the very best food materials for prolonging and improving th 
milk of cows, especially when butter manufacture is an important ¢ on 
sideration. It has, in fact; been remarked that along the foot of the lower 
North-West Himalaya, linseed is at times sown mainly as a cattle foo 
for milch buffaloes—the oil being only a secondary consideration. In ch 
connection, however, attention may be drawn to a brief note by Leath 
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agenesis in Plants, in Agri. Journ. Ind., i., pt. iii., 225) on a poisonous 
y at times possessed by the linseed plant. He. mentions a. case 

cattle ate some immature linseed as fodder with the result that 
ty-two died ina few hours. A specimen of the plant sent for examination 

ined a cyanogenetic glucoside, and yielded prussic acid when crushed 

SEED AND LINSEED OIL.—The seed. obtained from the culti- 
iL. usitatissimum is known as Liyseep, the oil expressed there- 
is Linsrep-o1, and the cake LINSEED-CAKE. 
ie abject being to promote, flowering, not; to produce long, straight, 
yielding stems, the seed is sown much thinner than is generally the 
vith European flax. The result of this special cultivation has been to 

several Fell: marked Racgs, all of which possess one characteristic— 
’ ch-branched stem. There are two readily recognised kinds, namely 
wh Fite seeded and a red-seeded, and of each of these at least two grades 

» either “ bold” or “small” forms of the seed. The latter may be only 
a ngs of defective cultivation or immaturity of crop, but commer- 

ly the bold seed is the form of greatest value. The subject of the 
vated races of linseed is, however, too imperfectly understood to allow 

ampere being at present said regarding them than that many distinct 
fe s exist. It coat therefore, be the most obvious course to pursue, 
i n any attempt at new developments of the linseed traffic, to improve 

ie stock by careful selection in the direction desired, rather than to at- 
tempt the acclimatisation of exotic stocks. It is well known that the 
‘quality and yield of oil varies greatly in the seed of one country as 
compared with that of another. The white-seeded form has usually 

rhite coloured flowers, the brown-seeded blue flowers. Moreover, the 
hite seed has a thinner shell, and contains nearly 2 per cent. more oil 

n is the case with the red. These facts have led to many inquiries 
‘to the white-seeded plant. being grown separately and the seed 

8 i into the market pure. The demand for such pure seed has never, 
wever, been so large and constant, nor the hopes of increased price 

ifficiently encouraging, to tempt producers to give the attention to the 
ut bject that would be, necessary. Moreover, it is said that the quality 
peal cated is not constant. In other words, under altered conditions, the 
i fe-seeded plant may produce red seed and thus frustrate the produc- 
= of a pure crop. [C/. Leather, Effect of Change of Climate on Amount 

of Oil in Linseed, in. Agri. Journ. Ind., 1906, i., pt. iv., 413-4.) 
_ Area under Linseed.—Very often. linseed is grown as a mixed crop, 
being sown along with other oil-seeds and the two reaped together and 
ui ed in the production of well-known blends of oils. At other. times 

_ linseed constitutes lines through or borders to other crops, so that the 
st difficulty often prevails in determining the actual area under the 

® "This is more especially the case in the United Provinces. But 
; oh, _gsown mixed, the crop. is all but universally intended for home 

se 

. 

_ To the Natives of India a drying oil is of no. consequence since they do 
ot require an oil with that property, hence the frequent admixture with 

tard-oil seed, which greatly reduces the value of the produce from 
ue standpoint of a drying oil. But such admixture is more often than 

accidental, through Sactr@n being purchased that was not intended 
‘the foreign market. Voelcker (Improv. Ind. Agri., 1893, 285) discusses 
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the adulteration or admixture of linseed and says that it is usually pur- 
chased in Bombay on a basis of 94 per cent. purity, and elsewhere on a 
basis of 96. It is, therefore, hardly to the interest of the shipper to 
absolutely pure seed, since nothing more is paid for it in Europe than’ 
adulterated to the extent named. Voelcker adds that an attempt 
made some years ago to buy upon the basis of “ absolute purity,” but this 
proved a dead letter, since there was no demand in the home market for 
pure linseed. | “a Mo 

During the past fifteen years the crop has fluctuated very greatly. 
Thus in 1891-2 it was 3,211,000 acres pure and 545,000 acres mixed ; in 
1895-6 it was 2,954,093 pure and 560,000 mixed ; in 1899-1900, 1,648,903 
pure and 409,000 mixed; in 1903-4, 3,609,079 pure and 592,000 mixed; 
in 1904-5, 3,747,400 pure and 647,000 mixed; in 1905-6, 2,700,400 pure 
and 567,000 mixed, while the Final Memorandum issued by the Com- 
mercial Intelligence Department estimates the area for 1906-7 as 
3,028,200 pure and, 633,000 mixed. Analysing the returns for the year 
1905-6, by way of illustration of the distribution of production, we 
learn that Assam had 55,709; Eastern Bengal 103,000 ; Bengal 726,500; 
Agra 185,034; Oudh 60,880; Bombay 139,623; Central Provinces 
812,068; Berar 96,703 acres, the balance on the total area being in 
Madras, Panjéb, Rajputana and Central India, and lastly Burma. The 
highest of all the unimportant areas is usually Madras, which in 1905- 
had 21,099 acres ; and Sind the lowest, with 3 acres under the crop. 

PRODUCTION.—It may now be useful to devote a few pages to a 
series of notes on the linseed of the chief areas of Indian production :— 

1. BENGAL (including Eastern Bengal),—As already indicated, Bengal, of al 
provinces of India, has usually the largest extent of land under this crop, tk 
in the year specially dealt with it had less than the Central Provinces. . 
districts of Bengal that had in 1905-6 the greatest acreage of linseed we 
Darbhanga, 138,500 ; Gaya, 80,000 ; Nadia, 49,000 ; Saran, 72,000; Champarun 

, re 
: 

cy: 

Mukerji (Handbook Ind Agri., 272-4) says it is believed to love well-drained hea 
loamy soils, especially if rich in lime, such as those often under mustard or fil cro 
It requires more or less the same soil, in fact, as wheat and gram. The 
should be prepared in September, and thorough and deep ploughing is desir. 
Before the close of the monsoons the sowings are usually completed, The 
rate has been given as 8 to 12 lb. to the acre. If sown late, irrigation 
necessary, but when the plant is in flower rainfall is injurious. The 
harvested by the end of February or the beginning of March and the seed 
tracted by flailing. Six to.eight maunds of seed (say 500 to 700 Ib.) is the av 
produce per acre. The straw is useless as fodder, and indeed it is even sa 
that green plants eaten by cattle have been known to prove fatal. The se 
is held to yield one-fourth of its weight of oil. The cake is regarded mo 
valuable as food for milch cows than either rai or tort cakes, though the butter: 
said to be softer than that obtained where mustard- or.cotton-seed cakeh 
given to the cows. Basu speaks of the straw of linseed being reduced to 
and given to cattle in mixtures with the bhusa of wheat; barley, gram, le 
ete. It is considered as heating, and therefore seldom given to animals’ 
The crop is sometimes barren and thus becomes a dead loss to the cultiva 

_. Trade in Bengal (see p. 728).—In the Annual Report on the Maritime 
of Bengal (1904-5, 24) it is stated that “the quantity shipped rose by 26-7 p 
and was the highest on record, the year 1898-9 coming next, but the va 
vanced by 6-6 per cent. only. In May, 1903, the price of linseed in Calex Ww 
Rs. 5-0-6 per maund ; while in May, 1904, it was Rs. 3-10. The world’s pr 
duction in the year 1904 was enormous and in April the home price fell to per 
quarter, a figure not approached since July, 1896, when the price was 288, ¢ 
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The aveeege price for 1904 was 33¢. as compared with 39s. in 1903. ‘There was an 
ely large crop in Argentina, and the United Kingdom imported even more 

from that country than from British India. The United Kingdom took 55:5 
cont. of the quantity shipped from Calcutta, and Germany 33-7 percent. Ex- 

‘to the United States, which did not exist in the previous year, totalled 
7 ewt.” “In the United Provinces the outturn of pure linseed during the 
was 26°3 per cent. better than the season before, and in Bengal the improve- 

ent was 5:7 cent., or 41-4 per cent. above the ten years’ av (CF. 
asu, Agri. Lo , 1890, pt. ii., 35; Banerjei, Agri. Cuttack, 1893, 89.] 

2. CENTRAL PROVINCES AND BERAR.—Judged of by the area devoted to the 
, these provinces are undoubtedly the second most important centres of produe- 
,and are usually just under the Bengal area, In 1905-6 the Central Provinces 

had 812,068 acres devoted to linseed and Berar had 96,703, or close on a million 
aeres between them. A slight increase of these areas would have to be made 
to cover the mixed cultivations of linseed and wheat or linseed and gram, etc., 
which as pure linseed usually represents 4 cultivation of say 30,000 

© districts enumerated in sequence of linseed acreage were in the 
| Provinces :—Raipur, 181,699; Bilaspur, 109,993; Nagpur, 66,980 ; 

Wardha, 61,212; Bhandara, 68,950; Chanda, 82,533; Jabbalpur, 43,913; 
, 28,358; Saugor, 23,970; and Damoh, 22,082. In Berar :—Wun, 

46,129; Buldana, 19,563; Akola, 15,097; and Amraoti, 11,317. The balance 
in both instances on the total areas given is made up by districts with smaller 
acreages than those shown. 
Sir J. B. Fuller, in a Report on the Outturn of Crops (1894, 20-2), furnishes 
many useful particulars regarding linseed. ‘‘ Thirty years ago,’”’ he says, “the 
; uction of linseed was relatively very small. It is now one of the principal 
of agricultural resources of the Provinces, and crop statistics indicate that the 

is still extending. But there is reason to believe that the land rapidly 
es linseed-sick, when it requires a long period of rotation.” ‘‘ By far the 

most important producing tracts are the Nagpur and Chattisgarh plains. In 
‘the former it is almost entirely a single crop. In the latter it is of most im- 
portance as an after crop, though its growth as a single crop is by no means 
fisignificant.” “The crop would be exceedingly profitable were it not very 
precarious. Ina be year it gives a larger return than wheat with a far smaller 

- Outlay on seed and cultivation. But the plants are very sensitive to damp when 
in flower, and a few days’ cloudy weather at this time will prevent the seed from 
‘setting and bring a promising crop to a disappointing harvest. Rust also causes 

damage.” The late Dr. Barclay (Agri. Ledg., 1895, No. 20, 267-70, 
1-2) devoted much attention to the study of that fungal parasite. While 

by no means confined to the Central Provinces and Berar, it has been specially 
studied in connection with these provinces, and a reference to the available in- 
__ formation may therefore be given in this place. 

- The methods of cultivation and all other details are precisely similar in the 
Central Provinces to those already described under Bengal and Bombay, and 

need not therefore be here repeated. Subsequent years to those discussed by 

| 

_ Sir James Fuller have manifested an even greater expansion, though severe 
fluctuations and heavy losses through failure of crops were also recorded. 
About 5 cent. of the total cropped area in the Central Provinces is ordi- 
narily under linseed. It cannot be grown more frequently than once in five or 

_ 8ix years but it has this advantage, that when wheat and gram give bad returns, 
__ linseed, in such seasons, is usually successful, and thus may save the cultivator’s 
ee When cotton or juar fail, the land may be suddenly thrown under 

le aol and a good crop obtained. When grown as a sole crop, linseed is ordi- 
_ narily sown earlier than wheat, and this is sometimes in its favour. But a large 
cobs the linseed produced is sown as a second crop following rice, and is thus 
A later. An early cessation of the monsoon would thus injuriously affect 
the late crop. 

_ Trade in Central Provinces.—The bulk of the production in these provinces 
_is conveyed by train to Bombay, but a fair amount is imported from Rajputana 
and Central India. 
3. UNITED PROVINCES.—The two provinces of Agraand Oudh viewed together 

_ undoubtedly take the third position in the Indian production of linseed. i 
es the area in the former came to 185,034 acres and in the latter to 60,880 

7 
Pd 

# 

acres, or a total of 245,914 acres. And to indicate the distribution the follow- 
ing figures of the district ‘areas may be recorded, In Agra - Province io 
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Second Orop. 

Trade, 

Bombay. 

Chief 
Districts, 

Linseed 
versus Flax. 

Dry Radi. 

Deccan and 

Karnatak, 

Best Linseed 
Country. soil is probably the deep black-soil belt on each side of the Tapti in Khan 

Gorakhpur, 60,331; Basti, 22,144; Allahabad, 8,803; . Mirzapur, (22,581 2 

Hamirpur, 40,959; Banda, 2,457; Jalaun, 6,379; all other districts, with 
lesser areas. In Oudh Province :—Gonda, 33,175; Bahraich, 17,120; Sitapur 

3,007 ; and Kheri, 2,299; all others much smaller areas. |. loos se Sa 
The system of cultivation pursued in these provinces, and. the results ob- 

tained, have been so fully dealt with in the Field and Garden Crops and in tl 
Dictionary, that it is hardly desirable to republish a general statement. The 
remarks that follow may therefore be regarded as useful particulars glean 
from various sources with a view to supplement what has already been ss 
In the Gazetteer for Bareilly, linseed is described as one of the minor s 
that is always sown broadcast, and nearly always as the second (dosahi 
of the year. Of Moradabad it is said that when the rice is cut, advantag 
taken of any moisture left in the soil to scratch the ground hastily with 
plough and throw a mixture of gram, linseed and barley into it and leave tk 
to take their chance. These are, however, rather exceptional than typical dis % 
in linseed production. Mr. W. H. Moreland, the Director of Agriculture, in | 
annual forecasts and final reports of the linseed and rape crops of these pro- 
vinces has for some years past furnished a most useful review of the facts of 
interest and value. In the report for 1903-4, he observes that linseed is gener- 
ally sown after the autumn crop. Excessive moisture at the sowing season 
would appear to be injurious, but rain in December and January is necessary, 
and if delayed till February the crop is not much benefited... rater etre we 

Trade with the United Provinces.—The exports shown in. the rail ¢ river-— 
borne traffic of these provinces go almost exclusively to the port of Calcutta, 
These, in fact, constitute about one-third of the total Calcutta supph 
maining two-thirds coming almost entirely from Bengal. .The tot: 
of linseed shown in the returns of internal trade of India came in 1904-5 t 
12,051,507 ewt., of which Calcutta took 6,915,008 and Bombay 4,561,058 ewt. 
Hence the two towns named drain practically the entire amount of linseed 
that is annually produced and in the proportions shown. But in 1906-7 the 
quantity produced fell to 4,859,773, of which Calcutta took 2,666,604 and Bombay 
1,936,053 cwt. . speeds te We 

4. BOMBAY AND SIND.—In the Western Presidency linseed can ha 
regarded as a very important crop. It, in fact, has hitherto held the fo 
if not the fifth, position among the Indian provinces, with, in 1904-5, 523,968, 
and in 1905-6, 139,623. That area was distributed as follows in 1905-6:—— 
Nasik, 24,115; Bijapur, 44,662; Khandesh, 16,333; Sholapur, 21,727; 
Dharwar, 14,013; and Ahmednagar, 12,645; all others with less than 
acres. But the figures for the years 1903-4 and 1904-5 were in nearly « 
instance double what might be called the normal area in the districts 
named. The total for the Presidency, in other words, showed in 1903-4 a1 
expansion on the area during 1902-8 of 108 per cent., and on that of five years 
previously of 149. Mollison (Teatbook Ind. Agri., iii., 94-8) furnishes an accou 
of a practical nature regarding this crop in Western India. The following may 
be given as an abstract of his views:—When grown for linseed (as in Ind 
the seed rate is much lower than when grown (as in Europe) for fibre. In 
India, a mature crop stands 18 to 24 inches high. The stems rise from the 
ground some distance, and then branch freely. A linseed crop in flower is, 
during December—January, a noticeable feature of the black-soil distri 
particularly in Khandesh—the common variety with a rich mahogany-k 
coloured seed ; but a creamy-white variety is sparingly grown in the Bom 
Presidency, and to a considerable extent in the Central Provinces. The 
crop rabi areas under linseed, wheat, gram and juar are more or less 
changeable, depending on the character of the monsoon season, and particu 
on the late rainfall. r Srktt ts 

From the district areas given above, it will be seen that the Bombay li 
supply comes mainly from the Deccan and Karnatak, very little being ¢ 
in Gujarat and none at all in the Konkan. It is raised in the rabi season 
and on deep moisture-holding black soil, and on such land is rotated ¢ 
with wheat, gram or safflower, and sometimes rabi juar. The best li 
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Linseed is the sole crop of its year. The tillage should be completed b 
end of September, and the seed drilled in October at the rate of 10 to 12 lb. to 
the acre, in rows afoot apart, But the land should be so thoroughly harrowet 
that weeding may not be necessary, since interculture is usually harmful. The 
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Trade 
erop is in good seasons ripe by February, and is reaped with a sickle near the ground 

tz decol a “It is then Garaied to the Greate hoor and dried, when the heeds 
separate, and are winnowed inthe usual way. A full crop may be 500 Ib. 

acre, but it is precarious, and often may yield much less. Linseed may 
therefore, be considered a delicate crop, which in favourable seasons only is 
grown with particular success. 
__ Trade in Bombay.—The port town of Bombay drains its supplies from the Supplies 
-Nizam’s Territory, Bombay, the Central Provinces and Berar, Wajputans and ‘ained trom, 
Central India, the United Provinces of Agra and Oudh, the Panj4b, and Madras. 

the returns of traffic carried by rail and river, it is shown that the town of 
abay received in 1904-5, 4,561,058 cwt. ; in 1905-6, 2,586,494 cwt.; and in 

7, 1,936,053 cwt. The most important contributing single centre is the Chief Centre. 
| Nis Territory. From these supplies are, of course, drawn the Bomba 
€xports to foreign countries, and it is thus instructive to note that one-half 
X from the Nizam’s Territory—-a region very different from that from 

Calcutta drains its supplies. 
. PANJAB.—Since the time that Baden-Powell wrote his Panjab Products Panjab. 

{i., 497-500, 522-5) and Stewart published his Panjab Plants, a considerable 
expansion of the area of linseed seems to have taken place. Still, the total area 

1905-6 was only 31,293 acres, the bulk being in Kangra, 12,580 acres ; Gurdas- Chief 
4,039; Sialkot, 3,624; Ambala, 1,575; Hoshiarpur, 1,927; Gujrat, 1,579 ; Districts. 
Jhelum, 1,309. In Kashmir there is also a fair area, the plant being 

up to about 6,000 feet above the sea (Lawrence, Assess. Rept, 1890, 
The imports into the Panjab of linseed obtained from Kashmir is an im- Kashmir. 

0 item in the Trans-frontier trade, and one of increasing value, In 1898-9, 
t im were 20,423 cwt., valued at Rs. 88,952 ; in 1901-2, they had be- 
ec 223,642 ewt., valued at Rs. 15,52,993 ; and in 1903-4 stood at 50,502 cwt., 
ited at Rs. 3,35,136 ; but in 1906-7 fell to 6,083 ewt., Rs. 41,189. In 1860-3 
& company carried out fairly extensive experiments at Sialkot in order to as- 
certain if flax could be there produced; they were apparently unsuccessful, ) 

; mee piepy Prpeen ty grown in that district is entirely for linseed. In Kangra Kangra... 
the : is thrown among the stubble after cutting the rice and springs up 

‘any special cultivation; it is thus a second or supplementary 

_ 6. HYDERABAD, CENTRAL INDIA AND RAJPUTANA,.—It is unfortunate that Hyderabad. 
parti cannot be ascertained regarding the production in the Native States, 

yee one or two of these, more especially Hyderabad, are important centres 
production. The only sort of conception that can be obtained regarding 
is by a study of the railborne traffic. During the year 1904-5 the Nizam’s 

ritory exported 1,226,202 cwt., and in 1906-7, 850,037 cwt.; Rajputana and 
‘Central India, 951,460. and 182,170 cwt. in the same years; these amounts, 
: to Bombay, constituted fully one-half of the Bombay supply. 
7. MADRAS, ASSAM AND BURMA.—These provinees take so small a share Madras. 
in the Indian linseed traffic that they can be neglected without serious con- 
sequences. ‘The reports from the province of Eastern Bengal and Assam were 

in 1904-5, 85,746 cwt., and in 1906-7 only 45,893 cwt,; of Madras still less, 
namely 50,171 and 31,269 cwt. 

___ INDIAN TRADE IN LINSEED AND LINSEED OIL.—In the pro- 
 Yincial paragraphs above, mention will be found to have been made of 
the extent of cultivation and the supply of linseed obtained from the 

_ chief producing provinces. It is not necessary to repeat these state- 
‘ments, but a good starting-point in a study of the total linseed trade 

f India is naturally to be had in the figures of Forrign TRApE. 
British Gift to Indian Cultivators.—Forricn Exporrs.—Royle in- First 
forms us that the first mention of the Exports of linseed from India Exports. 

urs. in 1832, when 3 cwt. were recorded. The very next year the Ey 
exports were, 1,583 cwt.; in 1839, 120,922 cwt.; and in 1850, 

| 560.452 cwt. In 1860-1 the exports from India were 550,700 cwt., 
| walued at Rs. 1,25,57,790; im 1880-1, 5,997,172 cwt., valued at 
Rs, 3,69,81,265 ; in 1900-1,. 5,060,189 cwt., valued at Rs. 4,45,60,096 ; in Recent 

1903-4, 8,616,356 cwt., valued at Rs. 5,74,41,762; and in 1904-5 they 
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_ returns and unavoidable duplications. Still, it can fairly be said that the 
Three Separate 
Returns, 

bad seasons, caused either by drought or blight. But so important a 

attained their highest record, namely 11,182,009 cwt., valued — 
Rs. 6,32,87,256, but sank in 1905-6 to 5,788,860 cwt., valued 
Rs. 4,11,55,398, and in 1906-7 still further to 4,378,826 cwt., valued 
at Rs. 3,25,98,578. The linseed consumed in India represents only 
about 5 per cent. of the production, hence it is not far from cot 4 
when it is affirmed that the traffic as known to us to-day is entirely 
a consequence of the British administration—a gift to the agriculture 
of India which covers an area of land, profitably utilised, of approx 
mately four million acres, and gives a production of half a million tons of 
oil-seeds, which represents a contribution to the earnings of the farmers 
of three and a half million pounds sterling. Moreover, it is a crop 
that may be used as a safety-valve, and be increased or decreased accord= 
ing to the owner’s advantage. In other words, land is thereby profitably 
cultivated, in excess of ordinary food necessities, which may be thrown 
under food crops as occasion arises. But for these very reasons, the traffic 
is subject to the greatest possible variations. Production depends greatly 
on local necessities of food, the prices ruling in Europe for linseed, and 
the relative values of linseed and cotton for the time being. The Argenti ne 
Republic has within recent years become India’s most formidable rival. 

Out of the total exports in 1904-5, India’s record year (total 11,182,009 
cwt.), 3,885,776 cwt. were consigned to Great Britain; 2,746,965 cwt. 
to Germany ; 1,889,846 cwt. to France ; 1,173,647 cwt. to Holland ; and 
673,874 ewt. to Italy. 

‘Linseed, like wheat, is very readily influenced by the 
Tetaesh ey. 

vicissitudes of — 

position has the Indian supply secured in the markets of the world, that 
when the quantity decreases the price, as a rule, rises, thus compensating — 
the producer. But perhaps the most instructive lesson to be learned 
from the study of the areas of production of linseed, in relation to the 
returns of foreign exports, is the circumstance that while linseed holds 
the third position in area, the value and quantity of the seed exported 
from India are usually very nearly the values and quantities of all the other 
oil-seeds taken together. And from this standpoint alone, therefore, Is 
derived a fairly tangible conception of the consumption of oils and oil-- 
seeds within India itself; and full confirmation obtained of the statement 
already made that linseed is grown primarily for the purpose of expor 
it is a rent-paying crop. ae 

Internal Trade.—The returns published officially regarding the move- 
ments of linseed by road, rail and river afford the only really definite 
conception of production and sale that can be learned. The traffic re 
tered as carried by these routes during the five years ending 1906-7 w 
1902-3, 5,922,967 ewt. ; 1903-4, 8,884,004 ewt. ; 1904-5, 12,051,507 e 
1905-6, 5,278,659 cwt.; and 1906-7, 4,859,773 cwt. Analysi ng the 
record year (1904-5), the total shown under foreign exports (disregs ding 
for the moment the traffic in the oil) came to 11,182,009 cwt., or say half 
a million ewt. less than the deliveries registered by the railways at the port 
towns—and that surplus may, therefore, be taken as the amount sed u 
by the local mills or carried forward into next year’s stock. A certai 
discrepancy has, however, to be accepted, due to imperfections in the 

figures compiled by one department (Railways) provide the exact quantity 
shown by another (Foreign Exports), and a third line of reasoning might 
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tised to confirm both, namely the area of cultivation expressed to the 
average yield. Viewed from any and every standpoint, we 

- learn that the linseed of India is grown purely and simply in obedience 
‘a foreign demand. As already mentioned, the exports from Calcutta Catcutta 

a wn from the province of Bengal (two-thirds) and from the United "°° 
Provinces (the remainder) ; Assam and the Central Provinces contributing 
re teen only about 120,000 ewt., out of a total Calcutta supply of 

on 7,000,000 cwt. The exports from Bombay, on the other hand, Bombay 
» drawn from the Nizam’s Tervitory, Rajputana and Central India, the “°° 
tral Provinces and Berar, and lastly the Bombay Presidency itself, 
in the order named. Of the producing provinces (judged of from 
‘railway returns), Bengal heads the list, and is followed by the United 

Provinces (a good second); by the Nizam’s Territory (an indifferent 
- ; by the Central Provinces and Berar (a very poor fourth) ; then 
ane and Central India; Bombay; next Assam ; and, last of all, 

- Karachi exports a small amount of Panjéb linseed. Seeing Karachi 
t the Central Provinces have so large an area under the crop, their "*?°"™* 
ition as fourth in exports is a little difficult to understand. The ex- 
ation is perhaps that the area is shown larger than it should be owing 

to mixed cultivation being estimated as pure. 
Linseed Oil and Oil Mills:—It cannot be ascertained how many of oj] and 
the 99 oil mills, reported to be at work in India, are concerned in the Oil Mills. 
linseed traffic proper. Only one appears to deal exclusively in linseed, 
namely the Gourepore Company, Ltd., near Calcutta. Their oils and 
oileakes are noted all over India. The mill, moreover, produces both 
boiled and unboiled oils. The exports of linseed oil from India are not  rxports. 
very important, nor do they appear to be increasing ; in fact, judged 
of by the returns from 1899-1900 to 1906-7, they have, if anything, 
been decreasing. In 1899-1900 they were 248,479 gallons, valued at 

_ Rs. 4,20,167; in 1903-4, 137,952 gallons, valued at Rs. 3,61,654; in 
1905-6, 186,682 gallons, valued at Rs. 4,57,983 ; and in 1906-7, 114,205 
gallons, valued at Rs. 2,18,926.. Nearly the whole of these exports go 
from Bengal, and thus to a large extent doubtless embrace the Gourepore 
Company’s transactions. It is also noteworthy that the major portion ‘To Australia. 

goes to Australia and New Zealand. As already mentioned (p. 726) Oilcake. 
the cake is valued as an article of cattle food when not adulterated with 

mustard (see Pp. 184, 770, 817). 
oe. (CF. Hurst, L , Oils, etc., 1896, 155 ; Andes, Veget. Oils and Fats, 1897, 

_ 89; Livache and McIntosh, Manuf. of Varnishes, Oils, etc., 1899, 226-46, 251-302 : 
_ Allen, Comm. Anal., 1899, 12, 94; Percival, Comm. Bot.,'1900, 163; A. Watt, 
Art of Soap-making, 1901, 28, 130; Blyth, Food Compos. and Anal., 1903, 284-5 ; 

_ Wright and Mitchell, Oils, Fats, Waxes, etc., 1903, 39, 178; Sabin, Ind. and 
| Art Tech. of Paints and Varnishes, 1905, 39-65.] 

LIVE STOCK OF INDIA.—This very large and important sub- Live Stock. 
a. oa may be discussed under the following sections : Oxen and’ Buffaloes ; 
_ Sheep and Goats ; Horses, Donkeys, Mules, Camels; and Pigs. 
An analysis of the returns of Live Stock in India during 1905-6 mani- Estimate 

fests the existence of approximately 198 million head of cattle (cows, of Total. 
it bulls, bullocks, buffaloes, sheep, goats, horses, mules, donkeys, camels, etc.). eines 
The actual figures are 30 million bulls and bullocks, 22 million cows ; 
_ 18 million buffaloes; 26 million young stock; 18. million. sheep; 25 
~ million goats ; 24 million horses, donkeys, mules; and 393,308 camels. The 
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Grand Total 

Estimate 
for Bengal. 

_ 61 million. This gives the 198 millions (above mentioned) as the t 

Estimate for 
Native States. 
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Requirements, 

Death-rate. 

D.E.P., 
v., 659-74. 
Oxen. 

Humped Cattle, 

Buffalo. 

Semi-aquatic. 

Wild. 

‘covered with tall grass. Few domestic animals have, in fact, cha 

THE OXEN AND BUFFALOES 

live stock of Bengal is not recorded, but, since its population is twice 
that of Madras, it may be assumed to possess double the returned 
live stock of all sorts met with in the Southern Presidency, viz. 

live stock, in place of the officinal figure of 137 millions (exclusive of Ber 
But to that total has also to be added the 15 millions shown as ownec ; 
the Native States. In fact 30 millions would not over-state the live stock 
of these States, making a grand total for India of over 228 million 
cattle of all kinds. Cow aa 

Some such estimate seems essential to allow of comparison with the 
trade returns, which include Bengal and the Native States. Thus, for 
example, the term “hides” may be taken to mean undressed skins 0 
full-grown bovine animals, and “skins” those of calves, sheep and 
goats. For the five years ending 1903-4 the average number of hi le s 
(raw and dressed) exported from India came to 124 millions, and of skins 
37 millions ; these collectively would, therefore, show 23 per cent. on the 
estimated total live stock of all India for the period in question. But the 
exports by themselves take no cognisance of the numbers of hides and 
skins used. up by the indigenous leather industries of India itself, nor of 
the numbers of animals that die or are killed and the skins, for yarion 
reasons, entirely lost. Were a figure to be given for the annual death- 
rate (from all causes) of the cattle, sheep and goats of India, it is probab 
that it would be something nearer 70 to 80 rather than the 50 millions 
indicated by the returns of foreign trade specially dealt with above. For 
further particulars see the article Hides and Skins (pp. 632-9), =. 

I. THE OXEN, BUFFALOES, ETC., OF INDIA. 
The following is a list of the chief Bovine animals of India that fall 

into this. group :— nde iy i 
Bos indicus, Linn. ; Blanford, Fa. Br. Ind. (Mammalia), 483-4 aby 2 llison } 

Textbook Ind, Agri., 1901, ii., 63-139; Meagher and Vaughan, Dairy Farming 
in India, 1904, 41-7. The Zebu or Humped Ox, bail, gai, gau, dhir (cattle) 
dhir danger (horned cattle), dudhar (milch cow), ete. ae 

The Indian animal differs from the tame ox of Europe and North Asia in 
structure, general coloration, voice and habit. Its origin is unknown, but ac- 
cording to Blyth it was probably African. No ancestral form has as yet 

Ma 

discovered among the Indian fossil bovines. Humped cattle have, however, 
often been reported to have run wild in India. All the breeds of the Indian ox 
are held sacred by the Hindus and are, therefore, neither killed nor their flesh 
eaten by a large portion of the people. On the other hand, the tending on cattle 
is regarded as a highly honourable position, and hence also milk, ide ch 
etc., are largely consumed by all classes of the community. Below w 
brief sketch of some of the leading breeds of oxen. At) pe 

B, bubalus, Linn. ; Blanford, l.c. 491-3; Mollison, J.c. ii., 140-55; Meagher 
and Vaughan, l.c. 47-51, 56; Note on Export of Buffalos to Australia, Rev. and 
Agri. Dept. Ind., 1885. The Buffalo, arna, mang, mains, bhains, bir biar, gera 
erumt, moh, siloi, misip, trot, kywat, pana, karbo, etc. To ft 

Tame buffaloes are found all over the plains and lower hills of India. They 
are repeatedly mentioned in the Institutes of Manu (xi., 69), so that they have 
been known from the earliest historic times, They are semi-aquatic anima 
and accordingly most abundant in humid localities. Are large, mas 
and clumsy creatures, with exceptionally short thick legs and conspicuous 
The horns are thick, flat, curved or straight, and marked with rings 
eative of age. The muzzle is large, remarkably square, and the h carried 
very low. A truly wild buffalo is fairly abundant in India (except n the — 
Southern and Western Provinces), especially in low-lying "changed Y 

than the buffalo. While it will not breed with the ox, the tame ’ )-cOw 
will pair readily with the wild buffalo-bull, the stock being thereby improv 
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They are powerful draught animals, and the milk is exceptionally rich in 
butter-fat. 

B. grunniens, ¢inn.; Blanford, ic. 490; Turner, Acc. Emb. to Tibet, 1800, Yak. 
, t. x. (from a picture belonging to Warren Hastings) ; Vigne, Travels, etc., 

ii, 277; Hoffmeister, Travels in Cont. Ind., 1848, 362, 374. The Yak or 
Ox, dong, brong-dong, ban-chowr (the wild): yak, pegu, chour-gau, 

domestic animal). 
wild state it inhabits the coldest ;and most desolate tracts of the wild Alpine 

ya—being found at a greater elevation than any other mammal. It is Species. 
brown, almost black, with the exception of the muzzle, head and neck, 

which are often grey. In domestication it becomes smaller and variable in Domestication. 
solour, being often pure white or piebald. Mention is made of the gatas or 

“ Tibetan yak” in the Ain-i-Akbari (1590, Jarrett, transl., iii, 121). It is kept 
by the Tibetans and various other tribes that inhabit-the higher regions, on ac- 
sount of its being a sure-footed pack animal. The flesh is said to be rich, juicy 

delicately flavoured. The milk is exceptionally rich (considerably richer Milk. 
than that of the cow), and much of the food of the people consists of curd either 
esh or dried and powdered into a kind of meal. The white tails constitute the 
hor pris (fly-flaps) sold all over India. The hair is woven into cloth and ropes. Chowris. 
fact the wealth of the people of Eastern Tibet consists in their flocks of yaks. 
horns are made into cups and other objects of domestic use and ornament. 
‘the yak breeds freely with domestic cattle. One was sent to England by Hybrids. 

Varren Hastings, which lived for some years and became the sire of many cross- 
d calves, only one of which lived and was successfully crossed by an Indian 
i. A cross is common on the North-West Himalaya and is known as the dhzo, 

etc. ; it is fertile and in some localities preferred to the pure yak. 
_ Other Species.—Three other animals belonging to this genus may be here men- 

tioned, but, as scarcely of economic value, need only be exhibited very briefly:— 
__ (a) B. frontalis, Lamb. ; Blanford, l.c. 487-9 ; the Mithan or Gayal of Assam, Mithan, 
Manipur, Naga hills, Chittagong and Burma. Said to be partly domesticated 
by the Kukis. — 
(6) B. gaurus, Ham ; Blanford, /.c. 484—7 ; the Gaur or Indian Bison of the hilly Bison. 
fore of the Indian Peninsula, Assam, Burma and the Malay Peninsula, as- 
-eendin g to altitudes of about 6,000 feet. It has occasionally been tamed by the 
‘pec ple on the hill tracts between Assam and Burma, but has never, strictly 

ting, been domesticated. The horns are in great demand for ornamental 
| . (See Horn, p- 646.) 7 

_ (ce) B. sondaicus, Muller & Schley.; Blanford, Lc. 489-90. The Banting, Banting. 
found in Burma and the Malay Peninsula, Borneo, Java and Bali. It has 

_ been more or less domesticated in Java and perhaps elsewhere. 
| CATTLE AND CA TTLE-BREEDING.—In Europe cattle may be Cattle- 

said to be reared for milk and meat, but in India their chief value Preeding. 
is as beasts of burden. Horses are all but unknown in Indian 
agriculture, the bullock being very nearly exclusively used for tillage 
and transport. Occasionally camels are so employed and buffaloes are 

P high y valued for their milk, though they are too slow to be much in 
demand for agricultural operations. . 
_ There are many breeds of indigenous cattle. Nearly all the pure Pure 
stocks are of one colour—white or grey. In areas where little attention Breeds. 
is pe id to the subject, mixed colours or piebald cattle are not infrequent. 
Except in the north-east of Madras, all Indian cattle are horned. The 
ump is prominent, and more highly developed in some breeds. 

Bullocks which are suited for ‘slow and heavy work have usually Heavy Workers, 
‘Massive heads, long pendulous ears, thick short necks, coarse’ leg-bones, 

eet, much loose skin on the neck, dewlap and sheath, and no particular 
» in the hind quarters. Those best suited for quick work have Quick Workers, 
heads, fiery tempers, short erect ears, thin necks, compact rounded 
s, small hard feet, a very decided droop in the hind quarters, and | & or no loose skin on the neck, dewlap and sheath. Indian oxen, it 

* 

, . 

an eesti oot ul Yas abe 

thus be observed, are distinguished collectively from the breeds of 
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Hump. 

Most Sacred of 
Animals, 

Climatic 
Influences, 

Local Selection, 

Foreign Strains 
Undesirable, 

Draught 
Animals, 

Trotting 
Bullocks. 

Milch-cows, 

Fitch, 

_ without loss of special merit, the stocks even of one part of India to anoth aT 

Europe by the hump on the shoulders, by the deep undulating dew! 
and by the short grunt in place of the ringing bellow of the Eure D 
ox (Imp. Gaz., iii, 77-89). Many European travellers in” — 
allude to the “ hump ” as a special feature of the provisions 
procurable in India. Thus Terry (Voy. H. Ind., 1622 (ed. 1777 
89-90) says the “ beeves” differ from ours in being smaller and i: hip’ 
having “ each of them a great bunch of grisly flesh which grows upon 
meeting of their shoulders.” He then adds that the flesh is very s 
and tender. rar td ee 

There are few subjects in which India is so very backward as 
of Cattle-breeding and Dairy Farming, hence the available literatk ure 
is comparatively insignificant and defective when judged of | in t 2 
light of their importance. This is the more surprising since, with a large 
proportion of the people of India, the cow is the most sacred of al 
animals. In the Ain-i-Akbari (1590) special mention is made ‘of th 
veneration in which it is held. Linschoten (Voy. H. Ind., 1598, sid 
300), Bernier (Travels, 1656-68, in Constable, Or. Mise., i. 326-7), Tave 
(Travels Ind., 1676 (ed. Ball), ii., 217), and many other European traveller 
in India, dwell on the sacred character of the Indian cow. It mig! 
naturally, therefore, have been expected that the cow, and some at le 
of the products it affords, would have existed in even a higher or 0 a 
fully developed condition than is the case in most other countries. ‘ae 

While there are certain Indian breeds of cattle that compare fave ourabl} 
with those of other parts of the world, most are inferior in size and strength 
as well as in quantity of meat and milk which they provide. The breed 
vary directly with the soil, climate and food of the countries in which th 
live. For example, in deltaic tracts the oxen are inferior but the buffalo 2 
superior. Meagher and Vaughan very rightly observe :— “The gree 
variations in the Indian climate largely affect the milk yield of ¢ 
imported from foreign districts. Hansi-Hissar cows will not) al 
satisfactory say in Jabbalpur, as they will in Delhi or Meerut, and #1 
should be borne in mind before condemning the Hansi-Hissar breed. I 
appears to be a fact that the further they travel east or south (ue. t ut 
damper the climate becomes), the more certain is the decrease in 1 
yield.” Climate, soil and available food in fact influence so rapidly th 
breeds of cattle that it becomes undesirable to extend schemes) of i 
provement very much beyond selection from existing stock within’ 
area. Indeed for the plains. of Lower India, crosses of. foreign sti 
more especially from Europe, have proved -highly unsatisfactory. - th 
chief difficulty is to overcome the opposition that exists in transfe 

me 

& 

If the intention be to improve, as heavy draught animals, the breeds of t ihe 
Panjab, Gujarat and Mysore afford ample material : if the desire heat 
swiftness, the trotting bullocks of the Central Provinces and of Sout 
India (gains) are unsurpassed anywhere: and, if milch-cows be sou | 1, 
there are several famed breeds, such as the Nellore or Ongole and th 
Gir of Kathiawar and the Hansi-Hissar of the Panjib. In the Ain: 
Akbari (Blochmann, transl., 149) special mention is made of the Gujara 
breed. of cattle and of the small swift-footed gaimis. This is curio 
confirmed by Ralph Fitch (in Purchas’ Palgrimes, 1625, ii., 1733), whoa 
telling of his visit to the Emperor Akbar in 1585, specially mention 
carved and gilded carts of Agra and Fatehpur drawn by “‘ two little. bu ull, 
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about the bignesse of our great Dogs in England,” . [C/. Tavernier, 
le. 44; Terry, lc. 144-5, 187,] , 

_ But, excepting at the homesteads of the wealthy or at the imental No Hinda 
farms ate by Government, special selection of stock or the rearing ?°”*P™** 

_of healthy, well-formed bulls for service purposes is practically unknown 
from one end of India to the other. . The story told by Abul Fazl of the Axbar’s 

_“ Cow Stalls ” kept by the Emperor Akbar reads more like a proclamation , 
of the pageant of the all-wise and good Emperor than a statement of his 

towards the improvement of the cattle of India. The Amrit Mahal realy a. 
ie is said to have been introduced into Mysore and specially developed 
by Haider Ali for military purposes.. But history tells of no Hindu Prince 

tho devoted anything like the attention Akbar bestowed on this most 
important subject. 
_ Indian agriculture has for centuries been and is to-day essentially ‘Traditional 
{peasant industry. It is in the hands of persons who have the traditional on 

4 ledge of their ancestors to guide them, but absolutely no capital 
beyond that absorbed in daily necessities. Each person, as a rule, keeps Bull Neglected. 
but two or three cows, and cannot afford to keep a bull. And more- 

Over, since the male offspring are not generally emasculated until 
they are three years old, the cows are served by immature and as often 
as not diseased, degenerated or otherwise undesirable males. Improve- 
ment of the breed under these conditions is naturally very difficult. For 
‘some years past, however, the Government of India have recognised the 
‘obligation of initiating a reform, and with this in view have had superior Bulls presented 
bulls reared at special farms (such as those of Hissar, Charodi, Pusa, etc.) ; 
and presented to districts where it was desired to improve the local breed 
of cattle. Voelcker alludes approvingly to this action, and urges that the 
‘Satisfactory results attained should be pushed forward until the remotest 
corners of the Empire have been reached. So also the Government have 

_ aided very greatly by encouraging local fairs and cattle shows, by awarding }6%.on. 
yecial prizes on the verdict of high expert officials who have been deputed 

to visit the shows for that purpose. But it is well known that half-bred Crosses. 
 ¢attle contract rinderpest and other common diseases in a most virulent 

and rarely recover under treatment, while many indigenous breeds 
are comparatively immune. This has accordingly led to belief that the 

_ best results are likely to be obtained by breeding strictly within carefully 
_ Selected and special local stocks, not promiscuous inter-breeding of all 
- races. 

; ; 

he (A) Chief Breeds of Indian Buffaloes.—The breeds of buffaloes have Breeds of 
| not as yet been critically studied. Until this has been done, little more Buffaloes. 
an be accomplished here than to indicate those most frequently spoken arly European 
of. Terry gives a curious reference (Voy. E. Ind., 1622 (abrid..ed. Havers), °Pi!o- 
1665, 359) to “ a very large beast having a smooth thick skin without hair 
called a buffalo which gives good milk; the flesh of them is like beef but 
neither so toothsome nor wholesome.” | , 

_ In rice-growing tracts buffaloes are extensively used for tillage and Ricegrowing 
cartage work. But although they thrive well in wet climates, the best 

_ breeds are met with in localities of moderate rainfall and under the con- 
ns best suited for cattle-breeding. But buffaloes must have access to 

oom and require to be bathed once or twice a day if they are to be kept 
health. It is also customary to clip off their sparse coat of hair once or 

twice a year. Bufialoes vary in colour, but the majority have black, shining colour. 
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skins. Some have white markings and a few are grey, light dun or white, 
Their lowing differs from that of kine and they have no hump. — 
writers allude to the fact that it is difficult to get a good buffalo-bull, o 
to its being less valuable than the bufialo-cow. The bulls are not o 
reared, but are either purposely starved or killed. They attain mat 
at 3} years and are used for stud purposes for not more than 7 or 8-y 
“Tt is just as essential when starting a dairy, to get a good bull'as to 
good cows, for many authorities now hold that it is from the sire, a 
not so much from the dam, that a heifer inherits her milking powei 
Middleton, who has kindly perused this review of Indian information, 
observes that the milking properties may be transmitted by eith er 
sex equally, but in England bulls are usually more carefully bred than cow vs 
and may so transmit properties with greater certainty. (fe 30 bel Oa 

Considerable commercial interest is taken in the shape of the buf alo- 
horn, the straight forms being of greater value than the curved. mm 
the standpoint of the dairy farm, the breeds with curved horns anal 
parently the most highly appreciated. The following are mentioned t 
authors as the characteristics by which the chief breeds of buffaloes n 
be classified :—those with horns approaching a circle (the' spivocerus 3 
Hodgson), and those with the horns long, straight, the tips only: arch 
forward (the macrocerus of Hodgson). 

1. Delhi,—The breeds of the United Provinces, the Panjab and Sind are of 
collectively designated “ Delhi Buffaloes.” The horns are short, oe at the b 
sharply angled, and rise from the head in a backward and upw: rere 
become completely curled up like the horns of a ram. i epee to 
and Vaughan (l.c. 47-8) the best buffaloes of this kind are the murrah, pro : cal 
in Hansi-Hissar, Rohtak, Jhind and Nabha. The name given to them is derives 
from murna (= to turn), and is an allusion to the form of the horns. ‘They : 
sometimes also called kundi, and cross-breeds with this and the inferior ille oe 
buffalo (with straight horns) are called dogla. [Pease, Agri. Ledg., 1895, Ne 
408; Hadi, Agri. Ledg., 1895, No. 12, 206-8.] | 

2. Surat and Deccan. 2 ‘The buffaloes of Surat and the Deccan are very differer 
They both have what are called straight horns. That is to say, in the § 
animal they extend along the side of the neck, then turn up near thes 
with an inward graceful curve; and in the Deccan breed are even straighter, a1 
extend backwards to the shoulders before becoming arched. 

3. Jafferabad.—In the Jafferabad (Kathiawar) buffalo the horn is 
massive and coarse. It is flat and broad below, developed at first art 
and backwards, then curved forwards, thus forming three- _qnariecadl Of. 
circle, placed on either side of the head. But there is still another pe i 
The frontal bone becomes greatly developed until it’ causes the horns to appea 
united across the forehead. This is avery large, clumsy animal with unusual 
long legs and large spreading feet. Ley (ae 

4, Dun-coloured Buffaloes.—Here and there all over India, more, espe 
in hilly districts, remote from swampy country, a dun-coloured buffalo is 
with that seems very distinct from the other breeds. This has by zoologist 
been regarded as possibly a distinct variety, and has received the’ name @ 
B. bubatus, var. fulvus. Meagher and Vaughan say these dun or br 
buffaloes generally start well but end badly. They are not as a rule heavy mi Thor 
for any length of time. "I 

5. Burma and Assam.—Varthéma (Travels, 1510 (ed. Hak. Soc.), 2 
speaks of the breeds of Tenasserim as very “‘ misshapen.” Many pres 
writers have incidentally mentioned the buffaloes of Burma, but no one app: 
has studied them comparatively with the breeds of India. Evans (Agri. J 
1895, No. 10, 165-72; 1896, No. 10) gives, however, many particulars of t 
Burmese breeds. They would seem to have long, so-called straight horns, li 
those of Surat. They give very little milk. » The buffaloes of Assam have oe 
discussed. in some detail by Darrah (Agri. Ledg., 1894, No.,14). He tells ui 
that though the stock is regularly imported from Bengal, the ani 
improve on the rich pastures of the Brahmaputra valley. 
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(B) Chief Breeds of Indian Cattle.—Very \ittle strictly Se ofa 
scientific nature has as yet been published on this subject. Wallace and 
Voelcker have each given the results of their rapid tours of inspection 

h India, and numerous local writers have extolled the merits of 
certain breeds with which they were familiar. No one has as yet critically 
and comparatively examined all the breeds of India. Little more, there- 
fore, can be here attempted than to amplify the particulars of the cheif 
breeds (given in the Dictionary) in the light of the additional information 

ught out by the various writers in The Agricultural Ledger, and by 
m in his Handbook and by Majors Meagher and Vaughan in their 
Farming in India, etc. 

1. Gujarat.—These are the indigenous cattle of the plains, Ahmedabad, Kaira Gujarat. 
and Baroda, also the hilly countries of Palanpur and Deesa, where a large breed 
of very superior animals exists. They are, in fact, the finest cattle of India for 
apres purposes. In the more southern portions of the province, 

, @ mixed and inferior breed occurs which in many respects resembles 
the Deccani cattle. The larger and superior race is in colour from white to Draught Cattle. 
bluish-grey, the head, neck and limbs often being of a darker tint than the body. 
The horns are somewhat bowed and curve outwards as they leave the skull, then 

and lastly inwards. The animals are tall and somewhat leggy, but 
_ very powerful, and for draught purposes, especially when crossed with Mysore, 
are very valuable. [C/. Ovington, Voy. to Suratt, 1689, 253-5, 273-85.] 
2. Gir or Kathiawar.—This breed is specially noted for its milk-giving powers. Gir, 
It is extensively reared in herds in the Gir forests and hills of South Kathiawar. yfich cows. 
They are coloured animals, often speckled or “* roan,” in various shades of red 
and brown. The long, pendent lop-ears and short crumpled horns are striking 
ama In Bombay they are generally called ‘‘ Surtis,’”” because brought 

via Surat. 
3. Sind and Aden.—This small-sized animal is powerful though lazy, but Sind, 

the cows are remarkably good milkers. The horns are short, thick, blunt-pointed, 
and project outwards and upwards. The best are bred within a radius of 30 or 
40 miles from Karachi, and chiefly on the lower hills, where good grazing is to be 
had. The breed may, however, be met with through Rajputana and the Southern 
Panjab. [Mollison, The Montgomery and Sind Breeds of Cattle, in Agri. Journ. 
Ind., 1907, ii., pt. iii., 252-6.] 

_ 4. Deccan, Khandesh and Southern Maratha Country.—It cannot be said that Deccan. 
__ the regions indicated have developed any very special breeds of theirown. Large 
portions of the country are subject to periodical scarcity and occasional famine, 
and the animals have become hardened and thus acquired their chief character- 
istic. The dewlap is inconspicuous, the forehead narrow and the muzzle large, 
while the horns spring in an upward direction, then bow abruptly outwards and 
1 ately inwards. The cows are poor milkers, and the bullocks, though small, 
are extremely active and have great powers of endurance, if not given too heavy 
atask. They are accordingly much used in light carts or as trotting bullocks. Trotting 
: long ago as 1503, Vertomannus (in Hakl. Voy., 1811, iv., 577), speaking of the Bullocks, 
- Decean, said, “ It hath innumerable kyne of shynyng yelowe.”’ 
___ 5. Mysore and Coorg.—The cattle of this region are celebrated both for Mysore. 
_ their swiftness and for their spirit and powers of endurance. . If cattle-breeding 
could anywhere in India be viewed as having attained the position of a recog- 
‘nised principle of agriculture, to Mysore would have to be assigned that honour. 
Two iptions exist side by side, each serving its own particular purpose. 
The first and by far the most numerous is the nadudana of the villages. This 
‘is the agricultural stock and main source of the dairy produce of the State. The Agricultural. 
‘second is the doddadana or big cattle. This embraces the following special breeds : 
—Amrit Mahal, Hallikar, Chittaldrug, Mahadeswara, Betta, ete. The first 
mentioned—the Royal Amrit Mahal—is the most highly prized, but is neither 
the largest nor the most powerful. These splendid animals are capable of per- 
forming quick journeys of long distances with a light and moderate load. They Active and 

are large and powerful animals, chiefly kept by the well-to-do. The finer breeds Powerful. 
are coloured, the inferior often mottled. There isno extra development of the 
t p to interfere with their trotting action. Their eyes are deep-set, the fore- 
_ head bulges above the eyes and slopes backward. The ears are short and pointed, 
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and the horns, which spring close together, take a backward sweep, gradually — 
diverge, and near the extremity curve gracefully upwards and forwards. They 
are all, even the nadudana breeds, powerful draught cattle but poor milk 
[Of. Buchanan-Hamilton, Journ. Mysore, etc., 1807, i. (many passages);  Krist- — 
namangar and Pease, Cattle of Mysore, in Agri. Ledg., 1895, No. 24; Kristna-_ 
samiengar, Diseases of Mysore Cattle, Agri. Ledg., 1896, No.) 28.] a 

6. Madras, Nellore, Kistna (Ongole), etc., Cattle —The Ongole breed of cattle — 
is reared chiefly in the districts of Nellore and Kistna. From early times it . 
enjoyed a well-earned reputation of being one of the best milking breeds of 
Most writers agree, however, in saying that they degenerate rapidly when remo’ 
to other localities. The valleys of the Kistna and its tributaries have a ri 
soft, deep black soil, and naturally therefore the cattle of such a country are n 
well suited for hard roads, unless carefully and regularly shod. They are 
lectively heavily built animals, docile and of a mild and gentle disposition— 
essential qualities for milch-cattle—but sluggish in action. The head is erect on 
a short, stout neck. The horns are short and stumpy, somewhat resembling those 
of Sind cattle, and longer in the cows than in the bulls. They give to the head a 
curious and characteristic appearance, the bulging forehead forming a very 
obtuse angle. The prevailing and true colour is white with grey or black poin 
and frequently the bulls are black about the neck and shoulders—broken colo 
indicate impurity. In point of size they are inferior to the Gujarat and Nag me 
cattle. Other Madras breeds are the Alambadi of Salem and Coimbatore; the — 
Baragur of the hills of Coimbatore; the Kangayam of Madura; the Palikolam 
(Jellicut) cattle of Madura; the small Trichengodi cattle of Salem; the artifici= 
ally spotted cattle of Tanjore ; and the Punganur cattle of North'Arcot. [Of. Pease, — 
in Agri. Ledg., 1895, No. 7; Sabba Rao, in Agri. Ledg., 1896, No.12; Ho 4 
Hair-markings on Horses and Cattle, Dept. Land Rec. and Agri. Mad. Bull., 1 
No. 42; also Notes on Cattle of Madras Pres., Bull. No. 44; Gunn, The Nellore 
Breed of Cattle, in Agri. Journ. Ind., 1906, i., pt. iii., 237-42.] . pnt » ile 

7. Burma.—Very little has been written regarding the cattle of Burma, so th bo 
it is not possible to assort them with the Indian breeds. Red is the domine nt 
colour. The horns, when not interfered with, take an upward and forward direc- 
tion and grow to a length of 10 to 18 inches.. The neck is short and powerful and 
the dewlap not much developed. The Burmans are most considerate of their 
cattle, never overworking them, and grooming them carefully on the close of the 
day’s task. The animals are also well-fed, so that they are naturally much 
superior to the imported cattle from India. But as milk-producers the Burman 
cows occupy a very low place, owing to the prejudice entertained by the Burma: 
against the use of milk. [Cf. Frost, Note on Cattle of Burma, 1889; also Quart. — 
Journ. Vet. Sc. Ind., 1890; Evans, in Agri. Ledg., 1895, No. 10; Rept. Rev. 
Admin., 1889-90, 47-8; Setil. Repts (many); also Dept. Agri. Ann. Repts., ete. 

8. Bengal:and Assam.—The ordinary village cattle of these provinces might — 
practically be spoken of as the most inferior in India. ‘They are small over- 
worked and half-starved animals of which little more can be said than that they 
are suited to the climatic conditions and soils of the countries in which they live. 
In certain localities, such as Bihar and Tirhut, considerably better breeds exist, 
most probably a consequence of the continual importation and crossing of fresl 
stock. In Gaya, for example, it is not uncommon to find an animal supposed 
to have been derived originally by crossing the Indian cow with an En 
“ short-horn ”’ bull imported in 1857.  ‘‘ Bihar is overrun with pols (bulls’ ¢ 
cated to the gods). These are very fat, and comparatively useless: for sto 
purposes, but do much harm in eating and trampling the growing crops.” 
[Cf. Buchanan-Hamilton, Stat. Acc. Dinaj., 221-8; also in Montgomery Martin 
Hist., etc. (many passages) ; Banerjei, Bankipore Cross-bred Cattle, in Agri. Ledg. 
1895, No. 25 ; Darrah, Cattle of Assam, Agri. Ledg., 1894, No. 14; Mukerji, Bengal © 
Cattle, Handbook Ind. Agri., 1901, 578-93; Imp. Gaz., iii:, 77-89.] we 

9. Central Provinces.—The stock is often very mixed. In Nimar, red ant 
brown coloured animals prevail, and in other districts white predominate. Th 
Nimar is, however, generally held to be the best breed. It is a medium -S1Z¢ 
animal. Mollison says that it may be recognised by two peculiarities in # 
colour of the skin and shape of the horns. They are red or brown mottled, but 
the red jis always light, sometimes almost yellowish, and the white mar ings 
are never pure white. The horns are thick at the base, blunt, flattened and eurle 
over the head like those of the Delhi buffalo. They are chiefly valued for : gr 
cultural work and as draught bullocks. The Arvi cattle of these provinces close 
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resemble those of Nellore. The bullocks are strong, but not active. [C/. Repts. Land 
Rev. Settl. (many districts) ; Trydell, in Agri. Waa 1898, No. 18; Ann. Repte. 
Dept. Agri.; Hxper. Farm Repts., ete.) 

10, United Provinces of Agra and Oudh.—Throughout Oudh, the nénpdréd U. Prov. 
_ breed ranks high. But there is a sub-breed known as the risia, which is smaller 

in size, more | and quicker tempered than the nénpdrd. The horns in both Nénparé. 
are elegant, thick below, and —neane 6 a fine point. One important feature 
isa t but distinct depression on the forehead which makes it easy to distin- 
=, Bahraich from the Doab and Mathura (the kos) cattle. The cows of Kosi. 

and Chhata are celebrated for their milking qualities, and the bullocks have 
‘the reputation of being good draught animals (see No. 13 below). The breeds of 
arm are, however, far superior to those of Bahraich, and much resemble the 

vi of Central India and Rajputana. In fact Kheri occupies the most pro- 
‘minent position amongst all the districts of Oudh, being famed for its so-called 

cattle, sometimes spoken of as bangar. White is considered the best Zangar. 
colour and black the worst. The bullocks are fast walkers, have a highly irritable 

but possess great powers of endurance. Other breeds may be named : 
+ ', Khairigarh, Majhra-Singahi and Dhaurahra. (C/.Sayyid Mohammed Hadi, 

_ Bahraich and Kheri Cattle, in Agri. Ledg., 1895, No. 12; also Mathura, No. 19; 
Leather, Barabanki Cattle, Agri. Ledg., 1895, No. 17; Ann. Repts. Civil Vet. 
Dept., 1902, 2, et seg. ; Prov. Gaz., 1903-4 (many district accounts).] 

11. Panjab.—‘‘ It may safely be said that the best milch-cows of Upper Panjab. 
ia are obtained from the Hansi-Hissar district, and they are commonly 

i cows,”’ With these words Meagher and Vaughan open their Hansi. 
chapters on the “ Best Milking Breeds.” Speaking of the Harriana cattle, Pease 

_ describes the region in which they are produced as “‘ the green country which 
comprises about 292 villages of the Hissar district chiefly in the Hissar 
and Hansi Tahsils and the greater part of the Rohtak district.” The region 
in question has a good soil, passing into clay-loam in one direction and into 
atl in the other. The average rainfall is 16 inches, and the climate, therefore, 

_ is dry and well suited to cattle. But the increase of cultivation within recent 
ony has curtailed the pasture lands and lessened the interest in cattle-rearing. 

. the country indicated produces a large surplus of cattle regularly exported, 
as also a very important supply of ghi traded in all over India. The Hansi- @ai. 

_ Hissar cattle are uniform in colour; broken colours are seldom, if ever, met 
with... The skin is usually dark coloured and the hair white or grey, but 

darker at the shoulders and neck, and on the flanks sometimes almost black 
or blue, Red-coloured examples are rare and usually inferior. The horns are 

_ short, set wide apart and arch outwards, upwards and then inwards, but 
only slightly forwards. Meagher and Vaughan, while apparently accepting 
the Hansi as the best breed for Upper India, give several illustrations of the 
Sanhiwal sub-breed, which would appear to be frequently broken coloured— 

_ red or mixed colours—white being rare. According to many writers, the Mont- 
_ gomery cattle are powerful rivals of the Hansi for the claim of first position as a 

_ milk-yielding stock. They are small, shapely and short-legged animals with 
_ exceptionally long tails. The Director of Agriculture, in July 1903, drew up a 
_ statement of the breeds of cattle in the Panjab, in which he adds to the above the 

Suchi or Chenab breed ; the cattle of the Jhang district ; the Dera Ghazi Khan Kuchi. 
breeds ; the Dhanni cattle of the Salt Range; and the Maja cattle of the up- Dhanni. 

lands between the Sutlej and the Ravi. [C/. Pease, Cattle of Harriana and Sirsa, Maja 
_ Agri: Ledg., 1895, No. 22 ; Meagher and Vaughan, Dairy Farming in India, 41-59 ; 
_ Repts. Civil Vet. Dept., 1895-1900.] 
12. Rajputana, Central India, Berar and Hyderabad.—The animals of a large Rajputana. 
_ portion of the tracts of country indicated naturally approximate very closely 
_ to the Hansi breed already briefly indicated. The characteristic cattle of Raj- 
_ putana and Central India are invariably pure white, though grey or silver-grey 
_ Specimens are occasionally seen, but broken and mixed colours are unknown. 
_ As in other large areas, there may-be said to be two sub-races—a large animal 
4 i selected and used by the well-to-do as trotting or fast walking animals, Trotting. 
and the ordinary village or agricultural breed. Mbollison calls these collectively Village Breeds, 

_ Malvi (or Malwit) cattle, and Major Kemp speaks of the high-class animal as the salvi, 
__ WNagore (or Nagar) and the agricultural the Rinda (small) breed. It would seem 
_ that throughout the country indicated local names are often given which, like 

__ “Nagore,” originated from the name of a village or locality ially noted for % BS ; ; wv 
‘the superiority of its cattle. Mollison observes that “ the head is short, the eyes 
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are dark, prominent and have a docile appearance. The ears are short with 
or no tendency to droop. The horns are very characteristic. They are moder-— 
ately thick at the base, of fair length and are sharply pointed and invariably 
spring in a forward and upward direction from the head with a graceful outward — 
bend.” Prof. Wallace describes the horns as resembling two ares of a circle 
set on the crest of the head with the concavity inwards. They are much prized 
as heavy draught animals, and are accordingly frequently seen all over Central 
and Western India. They are very strong, but not swift ; being reared on stony 

ound, have hard feet and do not require shoeing even when worked on — 
metalled roads (Col. Gerard). They are very largely bred in the territories of — 
H.H. the Maharaja Holkar and H.H. the Maharaja Sindia and the cows are — 
often not milked at all, and in consequence when used as milch-cows are - 
very inferior stock. ao to pv 

The Khillari cattle of the Satpura hills (in Holkar’s territory extending to North 
Khandesh), according to Mollison, were derived originally from Mysore andshould — 
be spoken of as the Amrit Mahal breed. Mollison adds, “The fact that 
Khilléri are now bred true to a particular type in a district where Malvi cattle 
are also extensively reared is a clear indication that'the breeders know the ad-— 
vantage of keeping a good strain as pure as possible.”” Mr. Ali Abdoola describes — 
four breeds, met with in H.H. the Nizam’s Dominions, that take theirnames after 
the towns in which reared. Commenting on these, Vet. Major W. R. Hagger 
observes that from the description of the prevailing colours “ some seem to have 
a strong strain of Mysore in them, some show a Deccani cross, while others: " 
to resemble the Malwi breed.” [Cf. Kemp, Powlett, Reynolds, Hendley and Hagger, 
in Agri. Ledg., 1900, No. 21; Gerard and Abdoola, in Agri. Ledg., 1900, No. 22; 
Gaz. Rajputana (Ajmir), 1904, i., A., 49-50.] 1 ui). ak ea 

13. Hill Cattle—The cattle seen on the higher cultivated Himalaya are 
small sturdy animals with short, thick legs. They are admirably suited to the 
regions in which found, and are very active and wild. They are mostly 
black in colour, though occasionally dun or mottled examples are met with. 
They are well protected from the severity of the winter by a thick; shaggy coat. 
The hump and dewlap are hardly if at all present, and, as pointed out by Walker, - 
they much resemble the Kerry-Dexter cattle of Great Britain and Ireland. The 
cattle of the lower tracts, being annually taken to the grazing lands of the Bhaber 
country, have been crossed with the breeds of the adjacent plains. In the higher 
tracts the pure hill breeds are met with, and these are spoken of by names de- 
noting regions or special sub-breeds.. The males are used for ploughing, but 
their working qualities are poor and many refuse to work at all, while the cows 
are poor milkers. In a further paragraph will be found particulars of the fic 
from Nepal to the plains of India in live stock. [C/. Walker, Kumaon Cattle, in 
Agri. Ledg., 1899, No. 7; Lawrence, Valley of Kashmir, 358-60.] = 

]The following enumeration of publications, in sequence of date, may be found 
useful:—Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 51-2; 
Buchanan-Hamilton, Journ. to Mysore, 1807, i., 164-6; ii., 14, 277, 382; also Hist. 
E. Ind., ii., 891-7 ; Baden-Powell, Pb. Prod., 1868, i., 151; Wallace, India in 1887; 
Voelcker, Improv. Ind. Agri., 1893, 198-216 ; Exp. Farm Rept., Poona, 1893, 11-4 
1895 , 21-5; 1896, 20-5; Aer. Lupa. :—Leather, Farm-yard Manure, 1894, 
No. 3; Mollison, Management of Dairy Cattle in Ind., 1895, No. 6; Leather 
Ind. Manures, 1897, No.8; Walker, Measurement of Cattle, 1899, No. 8. Subbiah, 
The Housing of Cattle and Conserving of Manure, U. Prov. Bull., 1901, No. 143 
Stat. Atlas of Ind., 1895, 33-4 (2 maps). Dairy Cows, in U.S. Dept. Agri. B 
1900, No. 68; Feeding Exp. with Dairy Cows, in U.S. Dept. Agri. Bull., 
No. 114; Formation of Beef and Dairy Cows, in U.S. Dept. Agri. Bull., 
No. 143; Reed. of Individual Cows, Univ. Illinois. Bull., 1903, No. 85; ‘ 
pry ee ee Le Beuf au Soudan, in L’ Agri. Prat. des Pays Chauds, 1905, v., pt. — 
1, . j no ae 

CATTLE FOOD AND FODDER.—There may be said to be two 
conditions of cattle-rearing in India—(a) village or agricultural, and (6) 
prairie or nomadic. The latter consists of large herds fed on fertile non- 
cultivated lands, the former small herds or solitary animals reared at the 
homesteads, thus mostly on cultivated lands. It is generally said, 1 

nomadic production and thereby cutting off the sources of supply | ; 
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superior breeds. Hay-making is not practised by the Indian cultivators, Hay-making. 
and the surplus of naturally produced grass is thus left to waste. More- 
over, the cost and difficulty of transport preclude the equalisation of 

_ supplies, hence in seasons of drought the greatest hardships have to be 
Gitte’, and the first indication of famine is the increasing death-rate 
of the cattle. For example, during the famine years of 1899-1900 some- Famine. 

. — 70 to 80 per cent. of the cattle perished in certain districts of 
Bombay, notwithstanding the large imports of fodder made by Govern- 
_ ment, for the railways were unable to cope with the burden thrown on their 
_ resources in conveying food and fodder to the famine-stricken districts. 
It has sometimes been upheld that cattle represent the ratyats’ capital. 

certainly provide the labour for ploughing and carting, as well as 
very largely supply the manure and fuel used by their owners. In return 

ani get what they can pick up (after the crops are off the fields) 
_and what they can discover on the waysides and waste lands. Neverthe- source of 
less they often become the cultivator’s greatest source of poverty and 7°" 

danger. They increase beyond the needs of the neighbourhood, and thus Increase of 
_ rapidly change the character of the vegetation: noxious weeds survive 
_ and nutritious plants are gradually exterminated. Thus are the village 
eattle themselves not only depraved and starved, but the natural fertility 

_ and humidity of the soil lowered to such an extent that any untoward 
climatic disturbance only too frequently means famine. Of few localities 

_ ¢an it be said that special food or fodder is grown for the cattle, but where special Fodder. 
_ this is done, as, for example, the cultivation of the cluster-bean, Cyamopsis 
_ psordlioides (p. 449), and of fodder crops of Sorghwm vulgare (of 

_ which the races known as sundhia, dudhia, nilva, ete., may be mentioned, 
p. 1039) in Gujarat and Jhang, etc., etc., the superiority of the cattle in 
these regions has been frequently attributed to that circumstance. Itis of D.E.P., 
course customary to give rich foods (including several kinds of oil-cake) to V+, 463-78. 

_ milch-cows and to bullocks in daily work. Mbollison reviews the opinions 
that prevail in India regarding linseed, til, niger, safflower, ground-nut, 
E and cotton-seed cake. [Cf. Leather, Agri. Ledg., 1897, No. 8.] 

It is somewhat remarkable, but true, that a very large percentage of the 
draught bullocks of India are fed exclusively on dry food. It is of Dry Food. 

C very generally believed that green food is not suited to working 
at is is, however, a very different question from that of the 
conditions of life and the food-stufis essential to systematic breeding, 
where the improvement of stock is a distinct feature. The contrast 
between the bullocks belonging to the European planters in Tirhut and those 
of the Bihar peasants, or between the bullocks owned by the Burmans 
‘and those possessed by the Hindustani residents in Burma, abundantly 
exemplify the difference between carefully reared and properly tended 
tattle and those brought up under a system of indifference and neglect. 
~ In the Dictionary will be found a complete enumeration of the trees, 
shrubs, herbs and grasses known to be of value as cattle food and fodder. 

ent pasturage exists in most provinces, especially on the lower hills 
and great Himalayan range. Open stretches of grass-land (matdans) often Upland Grass. 
extend from the upper limits of the forests towards the snow-line. On 
these uplands vast herds of sheep and goats are to be found, the latter 
+ pam the much prized pashm wool (hair). But on the lower Himalaya 
the cattle are largely fed on the leaves of four species of oak and a few Q, inca 
other trees. The grass that exists abundantly in these tracts is as a rule Fodders. 
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cut and dried as hay in order to be exported to the plains. The extent 
to which leaves are utilised as cattle fodder is a speciality of India. 

In the deltaic tracts and rice lands generally, the cattle are miserably 
poor. Grazing lands are limited, or totally wanting, and the only fodder 
available in any quantity is rice straw, which provides scant nourish- 
ment. Moreover, it may be said that little or no concentrated food is 
given even to the work cattle in busy seasons. In peninsular India, good’ 
grass is not found where the average annual rainfall much exceeds 40: 
inches. In some parts of that vast area, therefore, the cattle are exten< 
sively fed by hand on the produce of arable tracts (Imp. Gaz., ili., 86). 
The grazing lands of India and the grazing rights of the people are highly 
controversial questions. Voelcker (Improv. Ind. Agri., 169-97) discusses. 
these very freely, and his views have on the whole been upheld by subse- 
quent experience. But the almost complete absence of special fields of 
cattle food is perhaps the aspect of Indian farming that strikes the visitor 
as most significant. The possession of immense herds, reared on waste 
lands, accounts very largely for the ghi, which is so much traded in all 
over India; but one of thesurest signs of the devastation caused through 
failure of the rains is the sudden rise in the exports from India of cheap 
hides—a melancholy consequence of the starvation of these unprovided- 
for herds. | icc Ey 

[Of. Benson, Ind. Fodder Grasses,in Agri. Ledg., 1892, No. 1; Watt, Ground-nut 
as Catile Food and Fodder, 1893, No. 15, 87 et seq.; Leather, Silage-making, 
in India, l.c., 1894, No. 2; Feeding Exper., New York Agri. Exper. Station Bull., 
1897, No. 141 ; Wood, in Journ. Board Agri, 1899, vi., 311-32 ; Walker, Measure- 
ment of Cattle, Agri Ledg., 1899, No. 8; Leather, Food-Grains and Fodders of 
India, l.c., 1901, No. 10; Mollison, Textbook Ind. Agri., 1901, ii., 11-41, 48=52,; 
Mukerji, Handbook Ind. Agri., 632-42; Meagher and Vaughan, Dairy Farming 
in Ind., 1904, 1-14; Settl. Repts., especially those of Burma, deal fully with 
the fodder supplies and grazing rights. | 0 

DISEASES OF CATTLE.—The Agricultural Ledgers enumerated 
below contain many valuable papers on the diseases of cattle. The more 
serious and special diseases are briefly :— y 

1. Rinderpest—the bossonto, gité, kalawah, pitchinow, peya, kyauk+ 
pauk, etc. 2. Anthrax—the golafula, gutherewan, goli, suth, odro, thalo- 
rinova, daungthan, etc. 3. Foot and Mouth Disease—the khurat, aosha,, 
khurpakka, mohona, mupaung,- sha-na-kwalna, etc. And 4. Pleuro- 
pneumonia—the phipri, asok-yaw-ga, etc. In a special Veterinary Series. 
of The Agricultural Ledger have been published numerous papers on the 
above and other diseases which the reader, desirous of such information, 

should consult. Two papers may, however, be specially indicated, 
namely, Dr. K. Mcleod’s Measures, Legal and Sanitary, adopted by 
European Countries to oppose the introduction and spread of cattle 
plague (1896, No. 20), and Prof. Koch’s Method of Immunising Cattle 
agamst Ruderpest and the Resolution of Government of India on the 
same, together with the Opinions of Indian Veterinary Authorities 
(1898; No. 5). But for practical dairying operations, particulars. of all 
the ordinary ailments of cattle will be found in the chapter on diseases. 
of horned cattle and their treatment given by Meagher and Vaughan, 
in their work on Dairy Farming in India (1904, 113-143, 147)... These 
authors conclude with the following recommendations, strict attention to 
which they consider calculated to avert serious loss and inconvenience :— 

“(a) Proximity of grazing grounds to the cattle-yard, enabling the 
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cattle to go out and back without possible contact with outside cattle or 
their tracks ; (b) Complete separation between the dry stock and cattle in 
milk ; (c) Frequent inspection of all home cattle, and immediate isolation 
of animals from any disorder, however simple ; and the prompt disinfection 
of all ; standings, troughs, etc. ; (d) Perfect sanitation in and about 
the cattle-yard, standings, stalls, etc.; (¢) Tramway lines for the con- 
veyance of grain, fodder, ete., to the cattle-yard and the rigid exclusion of 

outside draught-cattle bringing in these supplies; (/) The allotment 
to sick cattle of special attendants, who must not be permitted to a 
proach the healthy animals, or associate with the staff working in t 
cattle-yard ; (g) The best and most. wholesome fodder, grain, cake, ete., 
only fed to the cattle ; and (hk) Complete segregation at as great a distance 
as ible from the infected enclosure ; and, as calves are the principal 
Bahinti, not more than sixteen calves should be housed together.” 

Poisoning.—Among the important causes of cattle-death has un- Criminal 
fortunately to be given criminal poisoning. The chumars are the chief ?*lns. 
criminals, and their method of accomplishing their nefarious purpose is 
by the use of the sui (see Abrus, p. 1). more Lda tde 

(Of, Voelcker, Improv. Ind, Agri., 1893, 213-5; Pease, Cattle Plague, in Agri. 
Ledg., 1896, No, 8; also Kristnasamiengar, Cattle Disease of Mysore, 1896, No. 28.] 

il. THE GOATS AND SHEEP OF INDIA. 

In addition to the oxen (discussed above) the family of the Bovmwa D.E.P 
includes the goats and the sheep :— vi., pt. ii, 

THE WILD GOATS.—The following are the species recognised by 
zoologists :— Goats and 

Capra wgagrus, Gmelin; Blanford, Fa. Br. Ind. (Mammalia), 502-3; S5°eP- 
Masson, Journ. to Kalat, 1843, 445-6; the pasang (male), boz (female), borz, ‘#4 Goat. 
kaytk, thar, sair, sarah, chank, etc. A wild goat found throughout Asia Minor 
Persia, Afghanistan, Baluchistan and Sind. 

This remarkably interesting goat inhabits barren rocky hills in herds of 
varying numbers, but always keeps much to the clifis. and crags. Capt. Hutton, 
who, while Resident at Kandahar, devoted much careful study to C. egagrus Origin of 
in domestication, and cross-bred it with the common goat, arrived at an emphatic Domesticated 
opinion, opposed to that advanced by Hodgson and others, namely, that the °° 
Persian and Afghan goats at all events were not derived from C. egagrus. The 
late Dr. Blanford, the most recent author, however, says ‘‘ there can be no doubt 
that C., egagrus is one of the species, and probably the principal from which 
tame goats are derived.” The flesh of this wild goat is highly prized. The 
skins are valued as water and flour bags. The horns are carried by mendicants, 
and trumpeting horns are made of them. The bezoar-stones are found in the 

stomach (see Bezoar, p. 131), 
C. faleoneri, Auge/.; Blanford, Jc. 505-8; Vigne, Travels, etc., 1842, ii,, Markhor. 

279; the markhor (snake-eater), rdche (the great horn), tush-ra (water goat), 
rezkuh, rush, pachim, etc. 

A i t animal which inhabits the Himalayan tracts west of the Beas 
to Kashmir, Ladakh, Baltistan, Afghanistan, Baluchistan, etc. It frequents high 
ranges, especially where concealment is afforded by shrubs or broken rocks, and 
is then met with in large herds. There are several well-marked local varieties 
that differ from each other mainly in the length, shape and degree of twisting 
and curving of the horns. It is much sought after by sportsmen, and is said to 
be in. appearance by far the grandest of all the wild goats, Has repeatedly pomet yo 
been bred in confinement and crossed with; the domestic goat. It is generally oopate 
believed, in fact, that some of the races of domestic goats with spiral horns have 
descended from this species. There are two important points that should be 
borne in mind; the direction of the spiral of the horns is outwards, not inwards 
(as in most domestic goats), and the markhor does not possess the under-fur or 
pashm (pam) of the alpine domestic breeds. ' 

C. sibirica, Meyer; Blanford, J.c. 503-5; the Himalayan Ibex, the skin or Himalayan 
sakin, dabmo or danmo, kail, tangrol, buz, skiu, etc. Ibex. 
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This ibex may be said, so far as India is concerned, to extend from the eastern 
limits of the last-mentioned species east to Nepal. On the north of the Himalaya, 
however, it is very plentiful and passes considerably to west of its more strictly 
speaking Indian area, so that in Central Asia it can be spoken of as distributed 
from the Altai to the Himalaya. It frequents the most precipitous cliffs at 
elevations close to the limits of perpetual snow. Is able to withstand the 
extreme cold through its possessing a thick under-fur (pashm or pam). This 
interesting animal is, in fact, much sought after on account of its under-fur, 
which in Kashmir is called asali tis. Shawls, stockings and gloves are lined 
with it and the wool is also woven into the remarkably fine cloth called tis or 
into the famous ibex shawls. Cooper speaks of two specially fine qualities of 
pashm, a white and a grey, both obtained in Tibet from a small species of wild 
goat called thosh. It is said that no wool is so rich or so soft. The hair or upper- 
coating, on the other hand, is made into ropes or woven into coarse cloth—pattu— 
and. used for coats, tents, etc. In Ladakh large numbers of this goat are annually 
killed in winter, when forced to descend into the valleys. In consequence a 
fairly extensive supply of wild pashm is regularly obtainable. No one has, how- 
ever, recorded the existence of the ibex in domestication, nor of its having been 
crossed with the tame goats. Still it is sometimes upheld that the pashm- 
yielding domestic goats of the alpine tracts must have been derived from this 
or some closely allied extinct species. 

BREEDS OF DOMESTIC GOATS,.—Very little. is known of the 
origin of the Indian domestic goats. As just stated, C. egagrus is 
believed to have given an important strain to a large percentage of the 
breeds. OC. falconeri is viewed as having similarly contributed in build- 
ing up the peculiarities of some of the breeds with spiral horns. Fossil 
remains of a closely allied goat have been found in the rocks of the Siwaliks 
and of possibly another species in Tibet. Crosses between the wild goat 
of Western Sind and Quetta with the markhor have not only been pro- 
duced but found naturally and shot by sportsmen. The powers of en- 
durance possessed by these animals may be inferred from the circumstance 
that C. egagrus is found near the sea-level in Sind and Baluchistan 
and at 13;000 feet in Persia. According to Henderson, ©. sibirica bears 
so strong a resemblance to certain breeds of tame goats, met with on 
the alpine Himalaya and Tibet, that it may be safely assumed to have 
given to these their undercoat of pashm. 

Thus, then, the authors whose opinions are of most value admit the 
possibility of the Asiatic goats having been derived from more than one 
species, and the advisability of such a conclusion (apart from the diversified 
form, stature, colour, habits, etc., of the tame races) receives countenance 
from the admitted existence of fertile hybrids between the wild species 
themselves, as also between these and the domestic animals. The pro- 
gression in characteristics from the typical village goat of the plains and 
the digu goat of the lower Himalaya to the Alpine pashm-yielding animal 
may, therefore, mark the stages of adaptation and crossing of different 
species, with the nearer approach in the extremes to the specific types. 
Tf there be any plausibility in this suggestion, the difficulty which the early 
writers foresaw in any attempt to breed the true pashm goat on the southern 
slopes of the Himalaya would at once assume a distinct position. Lawrence 
(Valley of Kashmir, 364), speaking on this subject, says, “ An attempt was 
made to introduce the shawi-goat into Kashmir, but it failed, as the climate 
is not sufficiently severe to induce the undergrowth of wool which nature 
provides in Tarfan for the protection of goats and other animals from the 
keen winds of that country.” It would thus seem certain that the closer 
the effort at improvement is kept within special areas and with existing 
stocks the better. To cross the pashm goats with the non-pashm breeds 
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of Angora blood, as has been suggested, would obviously be to court failure. Angora Gost. 
It might, however, be ible to cross the alpine breeds of Sind, Balu- 
chistan py Hazara with the Angora goat, if foreign blood be considered 
essential. 

Many years ago the proposal was made to establish sheep and goat 2xtead 
runs on the southern slopes of the Himalaya with a view to improve and ot Wool. 
extend the Indian supplies of wool and hair. This has never been definitely 
tried, though much been written on the growing necessity for better 
and more certain supplies of these staples. Falconer seemed to think 
that the pashm goat might be acclimatised on the southern slopes of the southern 
Himalaya, but it must not be forgotten that the down of the ibex and of "°* 
the pashm domesticated goat seems to be directly the result of the drier 
and ever so much colder nature of the northern as compared with the 
southern slopes. Indeed the pashm goat may be said to actually exist at 
Spiti, and according to Hodgson the chdpi is the acclimatised form of the 

changrd. If this be so, the goat, even if successfully reared on a 
more extended scale than at present on the southern slopes, would pro- 
bably yield a far inferior pashm than the northern stock, if indeed it did 
not degenerate into a form of the pat-yielding (not pashm) goat. It may, 
however, be safely said that for present European commerce a pashm 
goat is not an indispensable necessity of success. 

Speaking of the plains, sheep and goats are most successfully reared Plains Goats, 
in areas that receive a moderate rainfall. Upland well-drained soils with 
sparse jungle growth and a considerable variety of herbage are necessary. 
In peninsular India the shepherds possess large flocks, with which they 
wander from place to place when arable land is usually clear of crops. 
The sheep and goats graze during the day and are folded at night on land 
where it is desired to obtain the manure of their droppings. This is paid 
for by the cultivators whose lands are thus benefited. Goats are valued 
for their meat and milk, and on the Himalaya for their hair. 

Cf. Royle, Prod. Res. Ind., 1840, 161-72; Wallace, India in 1887, 147; 
Voelcker, Improv. Ind. Agri., 212-3; Mollison, Textbook Ind. Agri., ii., 59-62 ; 
Mukerji, Handbook Ind. Agri., 593-4; Watt, Provisional List Animal Prod., 1902, 
17; Aitken, Sheep-Feeding, Journ. Board Agri., t. 1901, viii., 155-64.] ; 

CHIEF BREEDS.—With the exception of Mr. B. H. Hodgson’s valuable paperon Breeds. 
the sheep and goats of the Himalaya and Tibet, and of Capt. T. Hutton’s paper 
on the sheep and goats of Afghanistan, the subject has never been systemati- 
cally treated, and little can be added to the particulars given already in the 

iti . Iam, therefore, unable to do more than mention by name some 
of the better known breeds of Indian goats :— 

1. South Indian Goat.—These are gaunt in appearance and badly proportioned, South India. 
but hardy and active and can exist on almost any kind of vegetation. 

2. North Indian Goat.—A much finer animal than that found in the south. North India. 
The ears are inrge and perfectly pendent. This is possibly the jamnapari of 
Hodgson. [C/. Hoey, Monog. Trade and Manuf. N. Ind., 1880, 90, 105-6 ; Pim, 
Monog. Woollen Fabrics U. Prov., 1898, 2-3; Note on Indig. Sheep and Goats 
of the Pb. in Land Rec. and Agri., 1903.] 

3. Surat and Gujarat Goats.—These are small short-legged animals that are Gujarat. 
much valued as milkers. 

4. Nepal Goat.—The best-known breed; has long flapping ears and rounded eps. 
nose. y 

5. Bengal Goat.—This is smaller even than the Madras animal, and is usually Bengal. 
uite black and destitute of horns. Hodgson identifies it with the digi of the 

Himals ya. [C/. Basu, Agri. Lohardaga, 1880, i., 92; ii., 44-5; Banerjei, Monog. 
Woollen Fab. Beng., 1899, 1-3, 35-6.] 

6. The Hill Goats of the Deccan, Sind, Rajputana and Baluchistan.—The hair Hill. 
of these animals is more abundant and woolly than the plains goat, and the horns 
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are often large but only exceptionally spiral. These are the hair-yielding species. 
of India. ~ 

7. Syrian Goat.—Hypbrids of this breed, commonly designated. ‘‘ Aden goate,” 
are well known in India, whither they are imported by the Arab traders and 
passed off under the names Angora or Kashmir. They have long, flapping, 
pendent ears and slender limbs. Their horns are usually erect and spiral. 

8. Himalayan Goats.—Hodgson’s paper (Journ. As. Soc. Beng., 1847, Xvi. 
pt. 2, 1003-12), as already stated, practically gives all information regarding 
those known to exist. He refers them to the following special breeds:— = 

(a) Changré—the common domestic goat of Tibet, which hardly deviates. 
from the wild goat (€. egagrus) except in the large and pendent ears. — 
Hutton, on the other hand, holds that so far as the Persian and Afghan goats. 
are concerned, they could not be regarded as derived from the wild goat just. a 
named. " 

(6) Chépi_or Chyépi—the goat of the Sub-Himalaya (especially the Cis- 
Himalaya). It is much smaller than the chéngrd and has long hair and fine 
sub-fleece. pi usGdtte 

(c) Sinal or Singdl—an inhabitant of the more northern parts of the Sub- 
Himalaya from Kumaon to Nepal, where it is probably indigenous. The surcoat 
and fine sub-fleece, though inferior to those of the chéngrd and chydpii, are yet 
capable of being applied to the manufacture of ropes, blankets, serges, ete. It is: 
less patient of change than the chdngrd or chydpi, but the mutton is good, 
especially that of the kids. ‘ on ee 

(d) Digi—a goat of the Central Sub-Himalaya and lower warmer tracts. It 
is characterised by the absence of the long hair and the nearly as frequent absence 
of the interdigital pits of the other breeds. The male is much larger than the — 
female, and often almost shaggy.. There is no sub-fleece, the hair is coarse and 
next to useless. [C/. Barnes and Lyall, Settl. Rept. Kangra, 1889, 38-43; Diak, 
Settl. Rept. Kangra, 1898, 36-68; Drew, Jummoo and Kashmir, 1875, 288;. 
Lawrence, Valley of Kashmir, 1895, 360-4.] Saleh 

THE WILD SHEEP.—It has, however, been known from the most 
ancient times that wild sheep and goats exist in India. lian (compiling 
from Megasthenes, 300 B.c.) speaks of the wild sheep and goats on the 
mountains of India. If considerable uncertainty exists as to the origin of 
the Indian goats, a far greater obscurity enshrouds the sheep. The strue- 
tural difference between the members of the genus Capra—the goats— 
and that of Ovis—the sheep—is very small indeed, and one species— 
Ovis nahwra—is practically intermediate. The origin of the Indian 
tame sheep is unknown. Continuing the example above, the following 
are the wild species :— / ) 

Ovis hodgsoni, Siytn (0. Ammon, JAors.); | Blanford, Fa. Br. Ind. (Mam- 
malia), 494-5 ; the Great Sheep of Tibet, the nyan, nyand, hyan, niar,ete. This. 
magnificant sheep, probably the largest of the genus, does not usually occur on 
the Indian side of the Himalaya. It isthe shyest and wildest of all animals, and 
is very hard to kill. It has never been domesticated, but wild hybrids between. 
it and O. vignei have been shot. 

O. nahura, Gray; Blanford, J.c. 499-501; the Bharal or Blue Wild Sheep,. 
the bharal, bharut, na, wa, nervati, nao, etc. This sheep is met with in the alpine- 
ili (between the limits of forest and snow) from Bhutan to Ladakh and Western 
Tibet. : 

O. poli, B/yth ; Blanford, l.c. 496-7; the Great Sheep of the Pamirs: Marco. 
Polo’s sheep: is the kuchkdr, ras, rush, kulja, arkar, etc. This remarkable sheep: 
only comes within the Indian area at Hunza, north of Gilgit. [Cf. Marco Polo, 
Travels (Yule, transl.), i., 163—9.] d rs 

O. vignei, &lyth.; Blanford, l.c. 497-9: the Ural or Sha—the Bearded. 
Sheep, known to the Natives as the kuch, koch, guch, gad, mish, sha, ural, uriar, 
etc. It is the wild sheep of the Salt Range in the Panjab and of the Suliman 
Range of Hazara and Afghanistan, etc. The varieties most generally recog- 
nised are the ural, which occurs: between 800 and 5,000 feet, and that called the: 
sha at much higher altitudes—10,000 to 14,000 feet. ; 

It has been bred freely with tame sheep, and wild hybrids (as already noted), 
between it and 0. hedgsoni have been shot. If, therefore, any of the preceding 
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animals have contributed to the breeds of Indian sheep, 0. vignet seems to have 
done so. It apparently affords a small proportion of the pashm known as thoeh, 
and from the lachrymal sinus a thick gummy substance is obtained that is much 
valued in greasing metal locks. Mr. Drummond informs me that pure or half- 
breed dumbas have been crossed with this wild sheep and that the progeny exhibit, 
while young, an under-fleece similar ‘to pashm. But according to local belief this 
cross is only attained if dumba stock be ernployed. 

Breeds of Domestic Sheep.—Sheep are met with throughout the 
lains and lower hills of India and up the Himalaya to the sub-arctic zones. 
e breeds of Indian sheep are quite as extensive and diversified as those 

of Europe. Some are tropical, thriving in swampy regions or on dry, 
arid tracts, others warm temperate, still others temperate or even aretic. 
There has, however, been even less of an authoritative character written 
of the Indian sheep than of the goats. Most writers have discussed the 
Patna, Dumba, Meywar, Madras, Mysore, etc., breeds without having con- 
sidered it necessary to detail their characteristic features. Shortt (Manual 
of Indian Cattle and Sheep), if his illustrations can be viewed seriously, 
would seem to establish for South India certain well-marked breeds, and 
doubtless extensive diversities exist among the sheep of other provinces. 
But, speaking generally, it may be said of perhaps more than half 
the breeds found on the plains of India, that they afford a kind of 
hair rather than a wool. They are reared chiefly on account of mutton, 
their fleece, like the hair of the village goat, being, comparatively 
speaking, valueless. 

But although many of the sheep of India yield a fleece of hair rather 
than of wool, certain breeds give fairly good wool. Of this class may be 
mentioned the black-headed sheep of Coimbatore, the woolly sheep of 
Mysore, the sheep of large portions of the Deccan, of Rajputana, of the 
Panjab, and, in Bengal and the United Provinces, the so-called Patna 
sheep. Although there are possibly several very distinct breeds of large 
fat-tailed sheep (all designated dumba), these should be classed as wool- 
yielding breeds. They have been crossed with the Patna, the Merino 
and other imported sheep, and apparently with satisfactory results, 
though the improvement effected cannot be said to have been lasting. 
Some of the fine wools imported from Afghanistan and Persia are obtained 
from breeds of dumba sheep, and this fact having been ascertained 
many years ago, effort was put forth to secure stock for breeding 
purposes. So far the result, however, has been unsatisfactory, for 
when conveyed to the moister tracts of India, the fat tail has proved 
a source of danger. It is liable to disease, so that unless a breed could 
be produced, in the natural habitat of this animal, that would preserve 
its merit as a wool-producer during successive crosses in which it was 
gradually developed into a condition suitable to the plains of India gener- 
ally, it is not likely to be of much value to future breeders. It may, in 
fact, be said in conclusion that, so far as past experience goes, the breeds 
of most value, as Indian stock for improvement, are the Coimbatore, 
Mysore, Rajputana and Patna. But it may be added that perhaps the 
majority of persons who have given this subject anything like careful con- 
sideration seem to incline to the view that except in certain tracts, there is 
very little hope of India as.a whole becoming of much greater moment than 
at present as a country of wool-supply. Interest is far more keenly di- 
rected towards facilitating importation from the mountainous countries 
bordering on India, than in any material improvement, of the wools of the 
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THE GOATS AND SHEEP 

plains. [Of. Orrah, Wool of Baluch. and the Introd. of Merino Sheep and 
Angora Goats, March 1890.]} ry 

The following may be mentioned as the better known breeds of sheep in 
India :— ey 

i; utana (Meywar) Sheep.—These are the finest and largest sheep in 
India. lhey are Bris Solo called Delhi-Hansi or Tuttyghar sheep. They have 
poor wool, but the mutton is large though somewhat coarse. [Cf. Ann. Rept. 
Civil Vet. Dept., 1893-4, 14-6.] 7 

2. Bengal and Patna Sheep.—The former is very inferior but the latter one of 
the best breeds in India. They yield good wool and fatten readily. In 1836 
an effort was made to improve the Patna sheep by crossing them with Southdown 
rams. So also a similar effort was made with Bhagalpur sheep. ate 

3. Madras Sheep.—The best are those of Chingleput, Kistna, Godavari, 
Ganjam, Arcot, Salem, Trichinopoly, Tanjore, Madura and Tinnevelly. They 
are coated with a coarse brown wool or hair of little value. An experiment was 
for some years prosecuted at Heraganhalli to improve these sheep by crossi 
them with Merino rams imported from Australia, This was abandoned in 1863. 

4. Nellore Sheep.—A large breed, examples of which have been known to 
scale 80 to 100 lb. They are tall, leggy, and white or light brown in colour. | 

5. Coimbatore Sheep.—This is known as the kurwmba breed. It is a wool-pro- 
ducing animal, small in size, the prevailing colours being black with white heads. 
They fatten well, and the mutton of gram-fed animals is rich and well-tasted. — 

6. Mysore.—This is a woolly breed. The prevailing colour is light to a 
very dark grey or black. It furnishes the best fighting rams of the plains. 
[Cf. Buchanan-Hamilton, Journ. Mysore, etc., 1807, i., 119-21; ii., 276-8; iii., 
354-5. rin if 

We eae Sheep.—Dr. Hove, in 1787, speaks of the sheep in the Deccan as 
being the finest he had seen in India and as having superior wool. So long ago as 
1835 Col. Jervis conducted extensive experiments with a view to improving the 
Bombay sheep. Subsequently Col. Pottinger, Sir A. Burnes and others brought 
sheep from Kabul, the districts of the Upper Indus, Persia, the Cape of Good 
Hope and England. A farm was established at Ahmednagar, and for some years 
vigorous experiments at stock improvement were prosecuted. This was reported 
on by Sir George Arthur in 1843, who recommended that fresh Merino rams 
should be continuously imported for some years to come. The subject seems, 
however, to have been suddenly forgotten and the farm abandoned, for nothi 
of any importance was subsequently published regarding it. Mollison (Teaxtboo 
Ind, Agri., ii., 59) says nothing of these experiments nor of the fate of the farm. 
He offers, however, many useful and practical suggestions based chiefly on 
experience gained in Bombay. Sheep and goats, he says, are most successfully 
bred in districts with moderate or light rainfall and light, naturally well-drained 
soils. Neither sheep nor goats thrive during the monsoon in heavy-soil districts, 
In the breeding districts large flocks do not thrive unless they are continuously 

_ grazed on clean ground. Large flocks of sheep and goats are brought in the fair 
season by professional shepherds from Kathiawar into the plains of Northern 
Gujarat, and also from the upland comparatively dry waste grazing lands east and 
north of Khandesh, to the black-soil tracts and arable plains of the Deccan. A 
few goats among the sheep are decidedly advantageous. . They lead the flock and 
keep the sheep moving and thus grazing. [C/. Morgan, Sheep-Breeding in the 
Deccan, in Agri. Ledg., 1895, No. 18.] 

8. Nepal Sheep.—Of these there are two kinds—the village ghorpalla and the 
forest ran baria. The last is a small and almost semi-wild animal that lives in 
large flocks on the wooded hill slopes. 

9. Kashmir Sheep.—Lawrence (Valley of Kashmir, 360-4) gives many in- 
teresting particulars regarding the sheep and wool of Kashmir, but says nothing 
of the breeds met with except that some are as good as the Southdowns. Mr. 
Drummond informs me that in Kashmir it is the custom to wash the sheep in 
the river before being shorn, a circumstance that would point to the wool being 
valued more highly than is commonly believed. Baldrey (Agri. Journ. Ind., 
1906, i., pt. iii., 201-4) urges the ‘‘ Benefits of Sheep-dipping ” in India. 

10. Himalayan and Tibetan Sheep —Hodgson mentions some five breeds with,- 
under some of these, several sub-breeds. Space cannot be afforded to do much 
more than enumerate the principal examples of these by name :— 

(a) Hunid of Western and Hdlik of Eastern Tibet. A tall, graceful animal, 
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the universal beast of burden on the higher snowy ranges—is docile and sure- 
footed. Hodgson compares this with the great wild shee A hodgaont), It 
cannot endure the rank pasture or high temperature o e Sub-Himalaya, 
peapecoute fleece — Pe on Ae ts 

) Silingia or Siling sheep or ik of the Eastern Himalaya. According 
to Hodgson, the Siling country corresponds to the Serica rales the classics. 
The animal is smaller than the hinid. In colour it is white tinged with fawn. 

(ce) Barial or Barwal is a Cis-Himalayan breed and the ordinary sheep of the 
Cachar or northern regions of the Sub-Him alaya between the Jimla and the 
Kirant. Hodgson, in fact, says this breed practically extends from Kumaon to 
Sikkim. It is the great fighting ram of the hill tribes. It is remarkable for ite 
massive horns entirely covering the top of the head. The flesh and the fleece are 
both abundant but coarse. By far the largest number of the rdhris or coarse 
blankets and serges manufactured in these hills, and which are extensively ex- 
ported therefrom, are made of bdriial wool. Coarse as this wool is, it is, however, 
superior to the wool of the plains. 

(d) Caégéa—This is the characteristic breed of the central region of the Sub- 
i . It is reared rather by householders than shepherds, and for its flesh 

rather than its wool. It is a handsome animal, but its head is too large, though 
the legs are short. 

(e) The Terai Sheep. This is practically identical with the sheep of the plains. 
It may in conclusion be pointed out that H n’s Trans-Himalayan sh 

(the hiinid and the silingia) are, like his Trans-Hi = ats (chdngréd an 
ato, superior to his Cis-Himalayan breeds. If, therefore, India cannot 

imatise and develop new breeds on the southern slopes of the Himalaya, 
attention should be given to increased facilities of transport and more friendly 
Ss ams with the Trans-frontier tribes for increased supplies of superior 
wool. 

1l. Hira and Dumba Sheep.—Some at least of the breed are natives of 
Afghanistan and Persia, and others of Africa. They are frequently imported 
into India, and are large sheep characterised by the immense development of 
masses of fat placed on either side of the tail, forming stores of nourishment 
which are drawn upon during the winter months, when fodder is scanty. 
Hutton tells us that in some parts of the country the tail grows, in fact, to such a 
size that a small wheeled carriage has often to be constructed to carry its weight. 
Hodgson calls them pichia (tailed) sheep. The wool is of good quality, and on 
that account they have often been crossed with Indian plains sheep. Mollison 
says dumba sheep have proved exceptionally suitable for crossing with the Deccani 
stock. The wool of these half-breeds, like that of the pure dumba, is of fine 
quality and long. The mutton is said to be coarse, though the tail is sometimes 
spoken of as of great value. 

Aflian (De Nat. Hist. Anim., 250 s.v., iv., 32) speaks of the tails of the Indian 
sheep reaching to their feet and as being cut open by the shepherds, the tallow 
removed, and the tails sewn up again. Marco Polo, in the 13th century, and 
Varthéma, in the 16th, describe the dumba or Ethiopian sheep as seen by them on 
the east coast of Africa. Marco Polo says the tail often weighs 30 lb., but Var- 
théma puts it at a lower figure, 15 to 16 lb. Terry (Voy. B. Ind., 1622 (ed. 1777), 
90) observes that “their sheep differ from ours by their great fleshy bob-tails 
which severed from their bodies are very ponderous. Their wool is generally 
coarse but their flesh is not so.” There would thus seem no doubt that this 
particular sheep has existed in India from fairly remote times. The head and 
neck are quite black and the body otherwise white. In the Cairo Museum, 
among the ornaments found in the py Bee there is a little figure of one of 
these sheep, so that it may safely be said they have been known from ancient 
times and beyond the limits of India. [C/. Cordemoy, Le Prod. Colon. d’ Origine 
Animale, Paris, 1903, 126-38.] 

Ill. HORSES, ASSES, AND MULES OF INDIA. 

The horse has been a domesticated animal since prehistoric times. 
Alian, compiling doubtless from Megasthenes, 300 B.c. (De Nat. Hist. 
Anim., xvi., 2-22), says, “‘ In India there are herds of wild horses and also 
of wild asses.” No aboriginal or truly wild horse is known to exist to-day, 
though wild representatives of the ass are well known. [C/. Blanford, 
Fa. Br. Ind. (Mammalia), 470-1.] There seems, however, little doubt that 
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all the existing races and breeds of horses have descended from one common 
stock, which Darwin believed was dun-coloured and more or less striped. 
In Neolithic times a wild horse would appear to have existed in Europe, 
but the animals of the present time have probably not been developed 
from these, but from animals which it is well known were imported from 
Asia into Greece and Italy. But even these Asiatic ancestors were doubt- 
less only a consequence of a still earlier long-continued selection from a 
stock or stocks that to some extent may be indicated by the fossil 
remains discovered. The artificial selection conducted by man has 
been toward specific purposes. The English thoroughbred may be men- 
tioned as the final manifestation in speed ; the English draught-horse in 
working capacity ; and the Shetland pony in sure-footedness and suita- 
bility for mountainous regions. What may be true of England can be 
shown as equally applicable to all countries wherever the horse has been 
appreciated in agricultural, industrial and political life. The most ancient 
histories and traditions of India point to a specialisation in warfare. Ailian 
describes the King’s stables ; the use of the bit and bridle in making the 
horses move at a measured pace ; the breaking in of the animals by forcing 
them to gallop round and round in a ring ; and when on the march, we are 
told the war chariots were drawn by oxen and the horses led on a halter 
so that their legs might not be galled nor their spirits damped by drawing ~ 
the chariot to the battle-field. None of the early writers would seem to 
make even the most distant allusion to the Indian horse being used for 

agricultural purposes or for transport; adaptation, therefore, to riding 
and swiftness were the directions of early Hindu influence on the horse. 
The establishment of the rule of peace under British supremacy of neces- 
sity meant the overthrow of martial power and the loss of the races of 
fiery chargers that doubtless previously existed in India. ati 

Principal Indian Breeds.—There seems at all events little doubt that 
the Native breeds of horses have diminished and deteriorated since the 
establishment of British rule in India. The suppression of the predatory 
system lessened the demand, and the superior Lakhi and Cutch breeds 
which for centuries had been famous became almost, if not altogether, 
extinct. It is probable also that the requirements of modern warfare 
for larger and more powerful animals than India naturally produced, led 
to a system of artificial breeding, in which size was the object mainly 
aimed at, an object that might easily have resulted in the deterioration of 
the original small, hardy and swift breeds and the production of badly 
formed and weedy animals. Within recent years the Government of India 
have adopted, in the Civil Veterinary Department, a policy of supplying 
specially selected stallions to each important centre. These have been 
chosen in consideration of the most hopeful directions of improvement of 
existing stock, and their services are placed at the disposal of horse- 
breeders free of charge, provided the mares have been examined, approved 
and branded, by a representative of the Department. According to uni- 
versal repute this has had a most beneficial effect. The following are some 
of the better known indigenous breeds :— 

l. Kathiawar and Rajputana.—The Chiefs in these States still continue to 
give attention to horse-breeding and many of them keep up very large stables, in which the most careful selection is observed. The original breed —known as the Kathi—was noted for its great powers of endurance. The peculiarities of the 
animal are that it is generally under-sized and small-boned and has a distinctive 
mark, a black cross down the back and black bars on the legs, the colour of the 
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coat ong be every shade of dun. It is supposed to possess a at strain 
of Arab , an opinion supported by the known frequent intereourse between 
the two countries. The mares are most esteemed, as the horses are noted screamers. 

Bhavnagar and Palitana Princes take the greatest possible interest in the 
preservation and improvement of this peculiar and special breed. 

_ 2, Bombay.—The horses of Kach and Sind do not materially differ from 
those of Kathiawar. They are usually a little over fourteen hands, are well made, 
spirited, showy in action, with clean limbs, good bone, thin long neck, large head, 
ou ing ram-like brow, and small ears, Their great defect is their bad 

. But there may be said to be three other types in the Presidency in the 
Maratha pony, the little Gujarati, and the Bimthadi of the Deccan. The 

last mentioned 5 one of the best breeds in India. 
_ 8. Waziri and Baluchi—A fine breed of hardy and active animals. They 

have good shoulders, very deep and moderately broad chests and angular droop- 
ing quarters, very broad across the hips. They make excellent troopers on 
account of their speed and endurance, and, crossed with Arabs and thoroughbred 

horses, become good cavalry remounts. 
_ 4. Panjadb.—There are many special races, such as those reared about Rawal- 

pindi, Jhelam, Gujrat, Gugaira and Lahore. In the Sikh times the greatest 
care was bestowed on them, and stallions from Kathiawar, Kach, Baluchistan and 
Afghanistan were regularly imported and used to improve the stock. The average 
Panjabi country-bred to-day is small, but possesses great powers of endurance. 
It used to be a by no means uncommon occurrence to hear of an ekka pony 

a cart and three passengers from Simla to Kalka, thus covering 58 
miles in one day, without, as the saying goes, ‘‘ turning a hair.” This is repre- 
sentative of the hardy little animals found on the plains adjoining the North- 
West Himalaya. In former times the Sikh cavalry were horsed from Dhanni, 
north of the Salt Range, and even now large numbers of remounts are drawn from 
that country. 

5. Burma and Manipur.—The ponies of Burma, which are small, hardy and 
exceedingly tractable, are said to be all importations from the Shan States and 
Manipur. Their characteristic pace is an unbroken run, in which the shoulders . 
seem to roll from side to side. The pure Manipur is generally considered the 
best of all Indian ponies. It is well er thirteen hands, is mostly dun-coloured, 
and is possessed of wonderful powers of endurance and weight-carrying capabilities. 

6. Himalayan Ponies.—The Ghunt or Khund breed is met with in Lahoul and 
Spiti, and is employed almost entirely for saddle purposes. It is never over 
twelve hands, is strongly built, exceptionally surefooted and hardy, but is often 
very hard-mouthed and stubborn. A similar animal is the Bhutia pony, which 
often attains a it, of fourteen hands. A larger and more valuable breed is 
that known as the Yarkand pony. It much resembles the Ydbi of Afghanistan; 
has a short round body, deep chest, full quarters, and thick limbs—a miniature 
English eart-horse. It is an admirable pack-horse, and inured to heavy loads. 
It moves at about five miles an hour, and if allowed to preserve that pace 
has-great powers of endurance. Closely allied is the pack and riding pony of 
Baltistan and Kashmir. 

7. Asses and » sony DAE eee ass exists in all parts of India and is largely used 
as a beast of burden, especially by the dhobis or washermen, potters, tinkers, etc. 
As a rule it is badly cared for, its only redeeming feature being its cheapness. 
In Kathiawar there is a specially good breed of donkeys, of which the Halar or 
Jhalavad white variety is specially deserving of notice. The ple of the 
interior Himalaya have also a peculiar breed—a very small black animal with 
long shaggy hair. This they bring with them when they come down in the winter 
months to seek work at Simla and other outer hill stations. Mules seem to 
have been known from the most ancient times in India. A®lian says that the 
mares are often covered by the wild asses, red-coloured mules being the 
result. These are very fleet and impatient of the yoke, They are caught with 
foot-traps, and when only two years old may be tamed and domesticated. 
‘They are then taken to the King of Persia. Blanford gives full particulars of 
the Asiatic Wild Ass. It is found throughout Central and Western Asia, a few 
being occasionally seen in Baluchistan, the Panjab frontier, and even east of the 
Indus in Bikanir and the Rann of Kach. 

For many years past the Government of India have made strenuous efforts 
to improve the b of the plains donkeys, and to secure the rearing of a good 
quality of mules. They have accordingly supplied donkey stallions and offered 

751 

Horses 

Bimthadi, 

Panjabi. 

Dhanni Horses. 



LIVE STOCK 
Pigs 

D.E.P., 
iv., 2538-4. 

Pigs. 

Indian 
Pigs. 

« China Pig.” 
“ Country Pig.” 

Pig-skin. 

Bristles. 

Exports. 

Imports. 

THE PIGS AND BOARS 

rewards and prizes for good mules. The Natives of India have, in many localities, 
a semi-religious objection to breeding mules. [Cf. Ain-i-Akbari, 1590 (Bloch- 
mann, transl.), 132, 152; Linschoten, Voy. E. Ind., 1598, i., 54; Terry, Voy. 
EB. Ind., 1622 (ed. 1777), 132-4; Barbosa, Coasts EB. Africa and Malabar (ed: 
Hakl. Soc.), 49, 76-7, 89-90; Mandelslo, Travels Ind., 1662, 35, 86; 
Ovington, Voy. Suratt, 1689, 253; Tavernier, Travels Ind. (ed. Ball.), i., 
102, 283; ii, 263; Hove, Tours in Gujarat, etc., 1787, 53, 67; Montgomery 
Martin, Hist. EB. Ind., ii., 425; Honigberger, Thirty-five Years in E. Ind., i., 723 
Wilson, Cutch Horses, in Journ. Roy. As: Soc., vii., 141; Macgregor, Journ. to 
Khorasan, 1875, 292-4; Wallace, India in 1887, 127, 141; Hoey, Monog. Trade 
and Manuf. N. Ind., 58, 102; Voelcker, Improv. Ind. Agri., 211-2; La 
Valley of Kashmir, 364-5; Agri. Ledg., 1893, No. 19; 1894, No. 12; 1896, No. 3; 
Govt. of Ind. Resolution, 1896 ; Journ. Nat. Hist. Calc., vii., 469; Ann. Repts. 
Civ. Vet. Dept. in Ind. since 1895-6; Ewart, The Penycuik Eauper., 1899; 
Mollison, Textbook Ind. Agri., 1901, ii., 10-1, 41-8; Pierre and Monteil, Le 
Cheval au Soudan, in L’ Agri. Prat. des Pays Chauds, 1905, v., pt. i., 126-39.} 

IV. THE DOMESTICATED PIGS AND WILD BOARS OF INDIA, 

Pig or Hog is the name applied to different animals of the family Suipa, 
the only representative in India of the sub-division of the Ungulates known 
as Suina. Blanford enumerates the following species :— f 

Sus cristatus, Wagner; Blanford, Fa. Br. Ind. (Mammalia), 560-2; Inp1an 
Witp Boar, sur, bad janwar, varaha, paddi, dukkar, pandi handi, tan-wet, etc. 
This is the only species.of any interest or importance economically. It is found 
throughout India, from the sea-level to an altitude of about 12,000 feet, wherever 
there is sufficient shelter, either of long grass, low jungle or forest. When 
abundant it does great damage to crops. The tame pig of India is probabl 
derived from the wild animal, and in some places is said to breed with the latter: 
Several races of domesticated pigs are met with in India, where religious and 
caste beliefs allow of their being kept. In the article on Lard (pp. 701-2) it 
will be seen that two chief classes of pigs are spoken of, namely the ‘ China 
pig” and “ the Country pig.” : 

S. andamanensis, @/yth ; Blanford, l.c. 562-3. The Andaman Pig. A small 
animal, some 20 inches high, occurring in the forests of the Andaman Islands. ~ 

S. salvanius, Hodgs.; Blanford, J.c. 563. The Pigmy Hog. In ‘the forests 
at the base of the Himalaya in Nepal, Sikkim and Bhutan. Its habits are very 
similar to those of S, eristatus. It is found chiefly in high jungle grass, 
in herds of five to twenty. They are rarely seen, as they leave the forests at night 
only, but may be traced to their lairs by the mud coatings of the lower vegetation 
left behind them, In Manipur I found this species to form coverings over their 
lairs by breaking and throwing down the spiny bamboo. ‘ 

The pig affords various economic products, the chief of which are 
Bristles, Lard, Meat (Pork, Ham, etc.) and Skin. Larp is separately dealt 
with under that heading (pp. 701-3). Pi¢-sk1n forms, when tanned, a leather 
which is principally valued for saddlery. That of the wild boar is much 
thicker than that of the domesticated animal, and consequently offers 
more difficulty in the process of tanning and preparation. It is also 
used in the manufacture of many small articles of leather-ware, such as 
purses, coverings of pocket-books, ete. 

Bristles are employed chiefly in the manufacture of brushes, and the 
export trade in bristles and other brush fibres in recent years is very 
considerable. For the period 1900-7, the following were the Exports 
of bristles and fibres for broom and brush manufacture :—1900-1, 49,682 
ewt., valued at Rs. 14,93,685 ; 1901-2, 48,488 cwt., Rs. 13,65,600 ; 1902-3, 
70,917 cwt., Rs. 15,79,002 ; 1903-4, 83,258 ewt., Rs. 20,76,331; 1904-5, 
81,290 ewt., Rs. 18,39,854; 1905-6, 93,873 ewt., Rs. 21,51,028 ; 1906-7, 
88,158 cwt., Rs. 17,68,930. Of the total for 1905-6, Madras exported 89,978 
cwt. and Bengal 3,604 cwt., and the countries to which the largest quantities 
went were—the United Kingdom, 30,485 cwt.; Germany, 27,874 cwt. ; 
Belgium, 24,463, cwt.; Ceylon, 5,536 cwt.. The Imports are compara- 
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tively insignificant, averaging for 1900-7 about 450 ewt. In 1904-5 they 
reached 1,099 cwt., valued at Rs. 29,856 ; in 1905~6, 697 owt., Re. 17,462; 
and in 1906-7, 599 cwt., Rs. 25,219. Mostly from the United Kingdom 
and Germany, 

_ Of Bacon and Ham India annually imports large quantities, and the 
rts are small. The Imports for 1900-7 were as follows :—1900-1, 

1,144,716 }b., valued at Rs. 7,61,782 ; 1901-2, 1,136,959 lb., Rs. 7,47,093 ; 
1902-3, 1,231,934 lb., Rs. 8,16,613 ; 1903-4, 1,267,724 lb., Rs. 8,16,223 ; 
1904-5, 1,373,474 lb., Rs. 8,09,678 ; 1905-6, 1,600,898 lb., Rs. 9,40,140; 
1906-7, 1,487,729 lb., Rs. 9,52,715. Almost the whole comes from 
the United Kingdom, viz. 1,575,838 lb. in 1905-6, while small quantities 
are drawn from Hongkong, Australia, the Straits Settlements, Germany, 
and Sweden. The Exports of Indian hams amounted in 1904-5 to 
672 lb., valued at Rs. 150, and in 1906-7 to 259 lb., valued at Rs. 150. 

e re-exports in 1904-5 were 7,323 lb., valued at Rs. 4,358, but in 1906—7 
only 537lb. Thus, adding together all the available returns of the products 
derived from the pig, the exports in 1905-6 were Rs. 21,69,778 and the 
imports Rs. 10,17,138 ; and in 1906-7, exports Rs. 17,84,827 and imports 
Rs, 10,70,304. The decline in the exports of lard and increase in the 
imports point to a serious defect, and the large demand for foreign ham 
and bacon is significant. There are thus great possibilities in the future. 

\ TRADE IN INDIAN LIVE STOCK. 

Of the estimated number of animals of all sorts (220 million in 1904-5), 
about 23 per cent. are annually exported in the form of hides and skins. 

But India imports and exports live stock, and by sea as well as across 
her land frontiers. Hence the returns under these headings have to be 
taken into account. It may be desirable to set forth the Trans-frontier 
trade before exhibiting the foreign. In the official statistics the imports 
are referred to ‘the following groups—(a) Horses, Ponies, Mules: (6) 
Cattle’: (c) Sheep and Goats: and (d) Other Kinds. The totals for the 
year 1904-5 were 665,024 animals, valued at Rs. 74,74,928 ; for 1905-6, 
685,732 animals, Rs. 65,30,041 ; for 1906-7, 714,368 animals, Rs. 70,12,607. 
The most important are the cattle, 105,726, valued at Rs. 44,04,266 in 
1906-7 :: the sheep and goats, 166,653, valued at Rs. 6,12,062 : and other 
kinds of animals 434,704, valued at Rs. 13,14,543. The chief countries of 
supply of cattle are Nepal, North Siam, and the Southern Shan States. 
For sheep and goats, Northern and Eastern Afghanistan, Nepal and 
Kashmir. Of the other kinds, Nepal, South Siam and North Siam. The 
Trans-frontier exports from British India are less important and need 
hardly be reviewed. The totals in 1906-7 were 92,644 animals, valued at 
Rs. 11,78,866. Perhaps the most remarkable feature of the trade re- 
corded as carried by rail and river is the fact that Bengal is the chief 
exporting province and the United Provinces the principal importing area. 
The next most important receiving centres are Calcutta and Bombay. 

Turning now to the transactions by sea, the Imports are most valu- 
able under the heading of horses. The total imports in 1903-4 were 
valued at Rs. 53,62,833, of which Rs. 52,48,590 represented the horses 
brought mostly from Australia into Bombay and Calcutta; in 1904-5, 
Rs. 59,27,625 (horses, Rs.55,47,939); in 1905-6, Rs. 49,41,452 (horses, 
Rs. 46,76,055); in 1906-7, Rs. 46,55,792 (hotses, Rs. 44,88,933). Of 
the Exports it may be said the position is reversed, the traffic in horses 
being the least important. The total for 1903-4 was returned at 

753 48 

Bacon\and Ham 

and Ham. 

Total Trade. 

Sheep and Goats. 

Exports, 

Imports of 
Horses. 



LUFFA 
ACUTANGULA TRADE IN LIVE STOCK 

Rs, 22,27,523, of which Rs. 21,23,214 represented cattle, sheep and goats, 
etc.; 1904-5, Rs, 19,40,129 (Rs. 18,98,380 cattle, sheep, etc.) ; 1905-6, 
Rs, 19,33,828 (Rs. 19,07,228 cattle, sheep, etc.) ; and 1906-7, Rs. 22,63,176 
(Rs. 22,21,416 cattle, sheep, etc. The horses go mainly from Bengal and 
Bombay to Ceylon and Mauritius, and of the others Madras practically 
conducts the entire trade, sending the animals to Ceylon and the Straits 
Settlements, 

Fodder. CATTLE FOOD AND FODDER.—Exports.—It is somewhat sur- 
prising to discover in the published returns of the foreign trade of 
India, a heading ‘Fodder, Bran, and Cattle Food, including Hay and 
Straw.” This is referred to three groups, as follows—Oil-cake: Rice 

Exports. bran: Other sorts. The total exports under.these three headings were 
in 1900-1 valued at Rs. 70,13,826; in 1902-3, Rs. 85,73,627; in 1904-5, 
Rs. 97,21,116 ; in 1905-6, Rs. 1,18,15,434 ; and in 1906-7 at Rs. 93,99,644 
(£626,642). Of the large amount for 1905-6, Rs. 51,99,194 represented 
the value of oil-cake, and Rs. 55,41,825 that of rice bran. Practically the 

Rice Bran. whole of the Rick Bran goes from Burma and the O1L-cakE very largely 
from Madras, with a fair amount from Calcutta and the balance, very 
nearly, from Bombay. Fully a third of these articles of cattle food is 
consigned to the United Kingdom; another third to Ceylon, the Straits 

Settlements and Germany in approximately equal quantities. The balance 
goes to Java, the Philippines and East Africa, followed by France, Aden, 
Hongkong, Belgium, etc. + 1) 

Beef and Prices of Beef and Mutton.—Particulars are given in Prices and Wages 
Mutton. — im India (1904) of beef and mutton in certain localities of Western India 

since 1855. During that time they have practically remained stationary : 
if anything, cheapened. Taking the average of the quinquennial period 
1871-5 as a standard, the price in the Presidency for BEEF was ‘25 rupee ~ 
a seer (= 2 lb.) ; in Sind 17 ; in Rajputana and Central India “16. For 
MUTTON, Bombay °31 ; Sind -18 ; Central India and Rajputana ‘21. Taking 
these as 100, BEEF in Bombay was (in 1903) 80; in Sind 118, and in Central 
India and Rajputana 50; mutton similarly was 100 (during 1871-5) in 
Bombay, and in 1903 it was 97; in Sind 144, and in Central India and 
Rajputana 95. These results are doubtless fairly expressive of India as a 
whole; but no other returns are available, so that particulars of the other 
provinces cannot be furnished. 

For trade in Lard and Tallow, see the separate article (pp. 701-3) ; 
Hides and Skins (pp. 632-40); and Oils (pp. 813-4, 819). - 

aa! - 
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D.EP. [C7. Institutes of Manu, ii., 41; v., 8; viii., 298; xi., 1389; Varthéma, Travels 

vi. pt.ii,  (@d,Hakl. Soc.), 1510, 87, 200; Ain-i-Akbari, 1590 (Blochmann, transl.), i., 63 ; 
549-83, (Jarrett, transl.) ii., 350 ; Linschoten, Voy. E. Ind., 1598, i., 25; ii., 10; Fryer, New 

Acc. HL. Ind. and Pers., 1675, iii., 118, ete., etc. ; Ainslie, Mat. Med.,i., 156, 184, 221, 
423-5 ; Moorcroft, Travels, i., 58-9; Royle, Prod. Res. Ind., 161 ; Baden-Powell, 
Pb. Manuf., 49; Lewin, Wild Races S.E. Ind., 1870, 261; Ind. For., x.; 339; 
xv., 27; Season and Crop Repts.] 

D.EP., LUFFA, Cav,; Fl. Br, Ind., ii., 614-6; Duthie, Fl. Upper Gang. 
v., 94-7. Plam, 1903, 367; Cooke, Fl. Pres. Bomb., 1903, 1., 531-3; Prain, Beng. 

Plants, 1903, i., 519-20; Cucursiracrm. A genus of climbing plants, 
native of the warmer regions of the Old World and one indigenous in 
America. Four or five are wild in India. 

é L. acutangula, foxo.; Duthie and Fuller, Field and Garden Crops, 1883, ii., 60, t. 
Ixii; Rec. Bot. Surv. Ind.,iii., 61,216. The taroi (torat), jhingd, satpatiya, shirdld, 
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rea ge etc. A little. branched climber, met with in North-West. India, 
, Assam and Eastern L, 

Is cultivated in most of India for its fruit. Rich soil should be selected, Cultiva- 
and the seed sown from to June in lines 5 feet apart. When the young tion. 
yee’ about 4 inches high, supports are required. Until the rains begin, the geasons. 

sowings have to be regularly watered. The fruit is highly esteemed by 
Natives and eaten either in curries or dressed with clarified butter. When fully 
developed it is about a foot long, but if allowed to grow longer than 4 inches it 
rapidly deteriorates. The an possess emetic and purgative properties and 
also yield an oil. The fibrous texture of the fruit forms, fice that of L. egyptiaca, 

cheap and efficient flesh-brush. [O/. Gollan, Ind. Veg. Gard., 1892, 117-8; Bath-sponge. 
Banerjei, Agri. Cuttack, 1893, 117-8; Woodrow, Gard. in Ind., 1899, 333-4; 

i , Man. Gard. Ind. (ed. Cameron), 1904, 168.] 
Var. amara; L. amara, Roxb.; Prain, lc.; Ree. Bot. Surv. Ind., iii., 216; 

karui-taroit, ghosha-latd, tita-jhingd, rdnturai, kadi-sirola, adavi-bira, etc. Met 
with all over India, especially on the western side. The fruit is largely used in 
Native medicine. The juice of the roasted fruit is applied to the temples to cure 

, and the ripe seeds are generally said to a sure and safe emetic. 
{C/. Pharmacog. Ind., 1891, ii. 80-1.) 
suisle meyptiaca, Mill. ; Duthie and Fuller, l.c. 61, t. Lxiii; Rec. Bot. Surv. Ind., iii., 
60, 216. e ghia-taroi, dhundul, bhol, liasada, dilpasand, ghosdlé, gutti bira, ete. 
A large climber common everywhere and often cultivated, especially in the plains. 
The fruit is edible, and when dried forms a structure of interlacing fibres, used as 
a flesh-brush in the Turkish bath or as a substitute for the bath sponge, and has 
more recently been made into boot-socks. The seeds are emetic and cathartic Boot-socks. 
and yield anoil. [C/, Dodge, Useful Fibre Plants of the World, 1897, 229; Wood- 
row, l.c. 333-4.] 

L. echinata, foxb.; bindaal, janthori, kukad-vel, etc. A small climber, native 
of Gujarat, Sind and Bengal (Purneah and Dacca). The fruits ripen in the cold 
weather and are medicinal, as is alsothe stem. It is a bitter tonic and powerful 
diuretic. [C/. Pharmacog. Ind., 1891, ii., 81-6; Sen, Orig. Res. in Treatment 
of Trop. Diseases, 1902, 95-8.] 

MALACHRA CAPITATA, Linn. ; Fl. Br. Ind., i., 329; Cooke, p=P., 
Fl. Pres. Bomb., 1903, i., 99; Duthie, Fl. Upper Gang. Plain, 1903, 84; v., 108-183. 
Matvacez. The kan (ban)-bhendi. 

An erect annual, native of West Tropical Africa and of Tropical America ; 
introduced into India and now plentiful throughout the hotter damp tracts 
from the United Provinces to the Karndtak. It yields an excellent fibre, 8 
to 9 feet long, which experts have decided is little if at all inferior to jute. It Jute 
was at one time hoped that Bombay through the cultivation of this plant might Substitute. 
secure a good and profitable substitute for Bengal Jute. These e tions 
have never been realised, but the plant in some parts of the Presidency has 
become so abundant as to be often viewed as indigenous. [C/. Offic. Correspond. 
on Exper. Cult. in Bomb., 1878-82 ; Agri. Ledg., 1896, No. 6, 30 ; , Useful 
Fibre Plants of the World, 233 ; Woodrow, Gard. in Ind., 1899, 184; Imp. Inst. 
Tech. Repts., 1903, 69.] 

MALLOTUS PHILIPPINENSIS, Muell. Arg.; Fl. Br. Ind., DEP., 

y., 442 ; Gamble, Man. Ind. Timbs., 1902, 619-20; Talbot, List Trees, etc., v-, 114-24. 
1902, 316 ; Hooper, Agri. Ledg., 1905, No. 4; also Rept. Labor. Ind. Mus. Kamela. 
(Indust. Sec.), 1905-6, 30, 33-4; Rec. Bot. Surv. Ind., iii., 101; Brandis, 
Ind. Trees, 1906, 590; Evpporsiace®. The kamela, kamala, kambild, rin, 
rori, sinduri, shendri, piinag, ting, gangar, roll, puroa, kapli, kiimkuma, 
kurku, tawthidin, etc. A small tree, usually with a buttressed trunk, 
occurring along the foot of the Himalaya from Kashmir eastwards (rising 
to 4,500 feet in altitude) ; also in Bengal, Central, Western and Southern 
India ; Burma; the Andaman Islands and Ceylon. 
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Tasar Silk, 

Dye.—The most important product of this tree is the kamela powder—a 
Dye formed of the red glands found on the surface of the capsule. It. is used 
chiefly for imparting to silk a bright orange or flame colour. A full account of 
the history of this dye is given in the Dictionary. In. collecting the powder, the 
ripe fruits are placed in a cloth or sack, and beaten until the glandular pubescence 
is removed. In some districts the fruits are simply rubbed between the palms 
of the hands, or are kneaded with the feet on the ground. ‘The powder thus 
obtained is then:sifted to free it from the fruits and broken pieces, and in this 
condition it is ready for market. Through careless collection or fraudulent 
admixture, the commercial article, however, is often met with in a very impure 
state, and this may partly account for its neglect by the Native dyers and the 
decrease in its consumption. P ; 

The following abstract of the available information regarding the chief 
localities and collecting areas may be given here :— eth 

Bengal.—The tree is fairly abundant in the forests of Puri and Singhbhum, 
but is scarce in other localities. In the Puri Division it is said to occur in abun- 
dance in the southern tracts. It grows wild in the forests, but attains greatest 
perfection in open situations. Flowers and fruits heavily on lands leased to 
the Khonds, who clear away all other tree growth, and carefully prune the trees 
every year. In the thick forests it bears few flowers and fruits. The flowering 
season is in December, and the fruits mature in January to February. The 
fruit of the Bengal plant is larger than that of the United Provinces, and 
doubtless yields a more abundant and better colouring matter. The dye was 
formerly procurable in large quantities from Raman Lall Das of Elam bazar, 
Birbhum, at Rs. 13 to 14 per maund. ere 

United Provinces. —Occurs in great quantity throughout the Kumaon, Garhwal, 
and Ganges Sub-Himalayan Forest Divisions. It grows wild, for the most 
part associated with sdl (Shorea robusta). Is common in the Dun; ina few 
places might be said to form almost the principal tree met with. In spite of 
its prevalence, there is now, however, no trade in the dye, which could be 
landed at a railway station for Rs. 10 to Rs. 12 per 100 lb. ona 

Panjab.—Very abundant in the Nurpur forests, Kangra. About 30 maunds 
are annually exported from Nurpur, where it is sold at the rate of 4 seers per 
rupee. The cost of 100 lb. would thus be Rs. 12-8, or, delivered at the nearest 
station, Patankot, would come to Rs..16. At Amritsar it is said to fetch Rs. 20 
a maund. Kamela is imported into Rawalpindi from the Hoshiarpur district at 
the latter price. The tree grows in abundance in the Simla forests, but the 
dye is not gathered. r ; 

Bomboy.—The Belgaum district is the principal collecting ground for Western 
India. About 4,000 Ib. are sold locally every year at 4 to 6 annas per Ib. The 
price of 100 lb. delivered at Belgaum railway station is Rs. 12-8. 

Madras. —Widely distributed in the Gamsur taluk of the Ganjam district, 
the annual output varying from 30,000 to 35,000 lb. The cost price at Madras, 
including transport and delivery, is Rs. 20 to Rs. 40 per 100 lb.. In Madras City 
there is no local demand for kamela, and the dye from Ganjam is all shipped to 
England and the Continent. 

Burma.—More common in Upper than in Lower Burma. The dye collected 
is estimated to cost at least double what it does in North India. There 
do not appear to be any regular market rates, but the prepared powder can 
be obtained in the jungles at Rs. 5 per viss. 

Indian Methods of Dyeing.—Hooper gives the following account of the 
method of dyeing pursued in Belgaum :—‘“‘ Two lb. of silk and 1 Ib. of carbonate 
of soda are placed in a vessel of water. and boiled for a short time. As soon 
‘as the silk softens, it is removed. Inthe same water are then placed 20 tolas of 
kamela powder, 24 tolas of jinjili (Sesamum) oil, $ Ib. of alum, 1 Ib. of carbonate 
of soda (in addition to the 1 lb. previously used). This mixture is boiled for 
a quarter of an hour, and then the silk is replaced in the vessel and taken out 
‘after another quarter of an hour’s boiling. The colour is deep yellow.” In the 
‘Central Provinces, in dyeing tasar silk, the powder is first mixed with the ash 
.of the myrobalan (Terminalia Arjuna) and then put in water and allowed to 
stand till the sediment subsides: The water is then decanted into another 
vessel in which is placed finely powdered lodh (Symptocos racemosa) bark. The 
tasar silk is next soaked for six hours in the preparation; then taken out and 
dried, put back in the fluid, dried and again submerged till the fabric obtains 
the desired shade. 
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Medicine.—Kamela is used as an anthelmintic for the expulsion of tape- 
worm, but its utilisation is said to be almost obsolete, and in 1898 it was 
omitted from the British Pharmacopwia. The seeds yield 5-83 per cent. of a 
bland oil. According to Gamble, the wood is of little use as timber, but is 
valued as a Fue. e bark has been reported to be used for Tannine leather, 
but. Prof. Hummel of Leeds found only 6:5 per cent. of tannin in a sample 
submitted to him for examination. [O/. The Bower Manuscript (Hoernle, 
transl.), 1893-7, 103, 186; Pharmacog. Ind., iii., 296-300; Lawrence, Valley 
of Kashmir, 1895, 68 ; Monographs, Dyes and Dyeing :—Fawcett, Bomb., 1896, 
31; Halder, Madras, 1896, 8; Russell, C. Prov., 1896, 19-20; Hadi, U. Prov., 
1896, 80; Sule, Berar, 1896, 6; Hummel and Perkin, Tinctorial Prop. of Ind. 
Dye-stuffs; Perkin, Class. of Ind. Dye-stuffs, in Imp. Inst. Journ., March 1897; 
Perkin, Colouring Matter of Cotton Flowers and Note on Rottlerin, contrib. from 
Res. Lab. Dyeing Dept. Yorkshire, Col. 1897; Adulterat. of Kamala, Journ. 
Soc, Chem. Indust., June 30, 1900, xix., No. 6; Dutt, Mat. Med. Hind., 1900, 
232-3; Imp. Inst, Journ., 1900, vi., 209; Rept. Cent. Indig. Drugs Comm., 
1901, i., 120; Agri. Ledg., 1902, No. 1, 52; 1905, No. 4; Imp. Inst. Tech. Repta., 
1903, 216-7, app. 213-5; Joret, Les Pl. dans L’ Antiq., etc., 1904, ii., 348.] 

MALT LIQUORS and Indian Brewing.—The manufacture of 
BEER embraces two distinct operations—MaAL7ING and BREWING. 
In the time of Herodotus (450 B.c., bk. ii., ch. 77) there was no separate 
name for beer; he accordingly speaks of the Egyptians as making wine 
from barley. Dioscorides, Galen and others condemn beer as prejudicial 
to the head and nerves. 

History.—The Hindus, as well as most of the aboriginal tribes of India, have 
been acquainted with both distilled and fermented beverages from very ancient 

advanced art, viz. that of distillation, the rationale of malting as a distinct 
aoe in the production of fermented beverages does not appear to have been 
understood. Indeed it has been contended that, even in L land, malting as 
a separate operation was not known until the time of Henry ., when the use 
of hops was also discovered. A fermented but non-distilled liquor may be said 
to have been prepared all over India, the materials varying according to the 
region or peop e, but in no instance has malting as a distinct and stage 
been recorded. And what is perhaps even more striking, a fermented beverage 
made from grain would seem, so far as India is concerned, to have been more 
closely associated with the Mongolian than with the Aryan races. With the 
latter branch of the human family sweet liquids, such as honey and water, eane- 
juice and water, or the sap of various palms, were fermented into beverages 
that would more closely correspond with the ancient mead of England or the 
ales subsequently in favour, t. with the beer of modern trade. It would 
be thus easy to understand why the art of malting was not known, since 
unnecessary, indeed almost impossible, under these circumstances. The most 
general Indian name for fermented sweet liquors is possibly tri, though 
sendhi is sometimes used almost synonymously, while pachwai (or handia and 
marua) denote malted and fermented beverages made from grain, mostly rice, 
though barley and millet are also utilised (see p. 840). 

e English word “beer” came through the Anglo-Saxon beor and the German 
bier—words which indicate the grain used in the fabrication of the bever- 
age. The Asiatic word which in meaning most closely approaches “ beer ” 
seems to be buzah or buza, a Turkish word adopted into Persian and ultimately 
into many languages in India and Africa. It is, however, the name more used 
by the well-informed, pachwai being the every-day word for beer or malted 
liquor made from grain. Shaw (T'ravels, etc., 1757, 407) speaks of the Egyptians 
making a fermented and intoxicating liquor, known as bouzah, from barley. 
Moorcroft (Travels, 1819-25, i., 162), while describing Ladakh, says that 
the inhabitants make “‘a sort of beer called buza from barley, the grain of 
which is parched and ground, and the flour mixed with rice which has 
been softened by steeping in water. The powder of the root of some bitter 
and aromatic plant that grows higher up in the mountains is added to the mixture, 
and the whole is put into a press to squeeze out the water, and dried. When 
required for use a piece of the dry cake is thrown into a vessel of water, and in 
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the course of three or four days fermentation takes place and the liquor is ready 

for drinking.” In another passage, Moorcroft remarks, “The Tibetans never 

drink plain water if they can avoid it. The wealthier drink grape-juice and 

water, or sherbets; the poorer, a beverage called buza by the Kashmiris, and 

chang by the Tibetans, which is made from barley. The grain is boiled until it 

is soft, and then dried; to about 10 lb. of this softened grain, three ounces of 

the dough used for wheaten cakes, but dried and pounded, are added, and the 

mixture is put into a bag and kept in a warm place until it ferments, which it 

does usually in two or three days. Equal measures of the prepared. barley and 

cold water are put together in an earthen vessel. After standing for two days 

the fluid is strained off; a similar quantity of water is again added, and treated 

in the same manner, and the beverage is the liquor called chang.” “* The grains 

remaining after infusion are dried, and ground into flour.” The above passages 

bring to mind the account of buzeh as given by the Emperor Baber in his Memoirs 

(1525, 283, 294), speaking of Sewad and Bajour (practically the same country), 

and thus three hundred years before Moorcroft’s time. The passage has already 

been quoted under Eleusine (p. 520), and there would seem little doubt that the 

substance called kim, which was ‘‘ round like a loaf,’ was the softened grain 

(whether barley or marua), with its ferment and bitter flavouring ingredient, 

taken from the cloth in which squeezed to deprive it of its moisture, 

and thus compressed into what might easily be described as a sort of loaf. 

Aitchison (Fl. Lahul, Journ. Linn. Soc., 1869, x., 76) says that “‘ from barley, 
as well as from rice (‘ drat,’ ‘ dai’) a kind of beer is made, called chung.” In 
making chang, a ferment is used, called pab, imported from Ladakh in the form 
of dry yeast. ‘‘ The Lahulees admit their ignorance as to its nature and their 
non-ability to make chung without it.’ In the Hemp Drugs Commission’s 
Report (1894, i., 157) mention is made of a liquid preparation used in Sholapur, 
Bombay, under the name boja, which consists of a gruel made of judr (Sorghum, 
p- 1040) flavoured with hemp and a little Nux vomica. Wy 

The practice of making buza or beer from barley is thus quite as ancient 
in India, very possibly, as in Europe. In passing it may be added that the 
great conquering Emperor Baber tells us he did not like ‘* buzeh” because of its 
bitter flavour—the Indian objection to-day to European’ beer. (See Cannabis 
sativa, p. 257.) HADEETD 

Under Coix (p. 396) particulars will be found of the Naga hills beer, known 
as dzu. This is, undoubtedly, a fermented beverage made either from coix 
or rice or both mixed, the one fermented and the other not. Grain is placed 
in a large wooden trough and hot water poured over it. It is then left to malt, 
and, when this stage is complete, a further quantity of boiling water is added. 
In three days’ time the liquor is in prime condition, and by the fourth or fifth 
day it becomes intoxicating. It has already been pointed out that the dispersion 
of coix grain over India and Burma accompanied the Mongolian invaders, and 
further that the name kasi or kasai or some obvious derivative from that word was 
conveyed to remote countries and into diverse tongues. ALL EARS 

Ferments.—Bergtheil (The Study of Fermentation as Applied to 
Agriculture, in Agri. Journ. Ind., i., pt. i., 68-75 ; pt. iii., 230-6) reviews 
some of the more interesting modern opinions regarding FERMENTATION. 
Among all races and in every age, he says, we find a knowledge of some 
means for the production of alcohol; all fundamentally depending on 
the fermentation of sugar. In many instances the initial action is the 
conversion of starch into sugar, by an enzyme action,—the “‘ malting ” 
of barley. The grains are placed under conditions favourable for ger- 
mination, and when the production of a soluble, easily assimilable food 
for the infant plant has been accomplished, the grains are killed. The 
further stage, namely, the fermentation of the sugary fluid into alcohol, 
is ordinarily accomplished by a fungus, known as yeast. ‘‘ In Western 
countries,” writes Bergtheil, “‘ yeasts and their actions have been care- 
fully studied, and pure cultures of special yeasts, which have been found 
most suitable for the production of the particular type of fermentation. 
desired, are deliberately introduced and. their growth most carefully 
regulated and guarded ; in other cases, such as those we are familiar with 
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in India, wild yeasts are allowed to gain access from the air and grow 
in the liquid to be fermented, but under all circumstances a yeast or 
closely allied organism is necessary to the process.’’ 

From the facts already briefly reviewed, it may be inferred that this 
art of fermentation is fairly understood in India. In most Ezecise Reports 

of Bengal mention is made of a ferment known as bakhar—a compound 
oa from the roots and leaves of several plants (names unknown, 

t innocuous) (see Spirits, p. 1047). In most cases the yeast used is con- 
veyed from one brew to another. The bakers of the lower provinces of 
India, for example, regularly purchase their supply from the palm-wine 
(tari) manufacturers. In Upper India numerous ferments are known. 
For example, while travelling in Kullu and Ladakh my attention was 
drawn to the ferments employed by the people in these countries. I 
found that in Kullu the brewers of sur (grain beer) sent, just as Moorcroft 
tells us, up country for the root of a herb which they employed in brewing. 
In Kullu this isknown as mathosan, andseems tobe aspeciesof Ligusticum. 
The root is reduced to powder and mixed with damp barley flour. Fer- 
mentation is soon set up, and the mixture is then baked into cakes and 
dried. These are sold under the name dheli, and are said to preserve 
the fermentative germ for an almost indefinite period, and may be used 
either by the baker or the brewer as desired. In Ladakh I was unable 
to discover the plant employed, but the cakes are there known by the 
name paps (see above, pab). [Cf. Ann. Rept. Ind. Mus., 1894-5, 35.) 

In Manipur I discovered that the powdered stems of a leguminous 
plant (possibly a species of Millettia) were employed as the fermenting 
material, and Mr. C. B. Clarke says that in the Khasia hills the people 
procure fermentation from the flowering spikes of a Rhyncospora. 
(Cf. D.E.P., v., 131-6; Lawrence, Valley of Kashmir, 1895, 82.] 

Hops and Substitutes.—On more than one oceasion the effort has 
been made to cultivate hops (Hwmatus Lupulus) in India, but with 
indifferent results. The amount required by the brewers in India is 
annually imported. Hooper (Rept. Labor. Ind. Mus. (Indust. Sec.), 1906-7, 
12) gives the results of his chemical examination of a sample of hops 
grown in Kashmir. By way of comparison, he exhibits the amounts of 
resin (ascertained by Coez’s benzol method) in certain trade samples :— 
Californian, 21-0; East Kent, 18°7; Kent, 17°8; Bohemian, 15-6 ; North 
French, 148; Kashmir, 13:2; and other Indian samples, 12°9, Thus 
Kashmir is not far behind French hops. 

By the Indian makers of liquors, various substances are used as sub- 
stitutes for hops, the most general being the distiller’s bark (see Acacia 
teucophlea, p. 15), but in this connection it may be of interest to 
invite attention to the suggestion that the soma of the ancient. classical 
writers may have been the astringent stems of Ephedra (D.E.P., iii., 
247-51) employed in place of hops, and not as itself the source of the 
liquor of which so much has been written. 

Barley.—All ,forms of barley (p. 643) are not equally suitable for 
brewing any more than all forms of coix are suited (see p. 396). The best 
Indian barley comes from Northern India (United Provinces and South 
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Panjab). Plumpness of grain and uniformity in weight are desirable. special 

The finest Indian samples weigh 56 lb. per bushel. The grain must: also 
be bright in colour and not “ steely ”—the condition of most of the 

samples from the plains. But above all, it must be living and capable 
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INDIAN BREWING 

of active germination during malting, and must not have germinated 
before reaching the brewery. Damaged grain will rot during malting, 
and thus lower very greatly the value of the material. [Cf. D.E.P., v., 128.] 

The grain must be thoroughly screened and winnowed before it is 
placed’ in the steeping-vats. It is now conveyed to the malting-floor, 
where it softens and germinates. Simultaneous and uniform: malting 
is essential. When malting is completed, the grain is again screened to 
remove the rootlets, then crushed, infused with water and hops added. 
The infusion is next fermented, and shortly after the liquor is ready 
for bottling and casking. 9 101 (AS 

Indian Indigenous Brewing.—No one has hitherto attempted to produce a 
definite statement of the art of brewing and of the beverages produced for the 
whole*of India. In the Excise Reports issued annually by the various Provincia 
Governments, brief paragraphs now and again deal with what appear to be 
beverages akin to beer and ale. As already explained, pachwai is made from 
fermented grain, mostly rice; it is thus a form of beer, but when distilled it 
becomes a kind of spirit or whisky, and in that case is called phatika or madira. 
On the other hand, toddy or tari (palm juice) fermented, but not disti led, 
corresponds very closely with the theoretic definition of ale, and when distilled 
becomes the spirit generally called arak. But palm juice is often drunk without 
being fermented, and is then spoken of as ‘‘ sweet tari.” For this purpose the 
law requires that a private person tapping his own trees must, wash the interior 
of the collecting vessels with lime-water so as to prevent fermentation taking 
place.“ Similarly a sweet drink or fermented ale is often prepared from mahua 
flowers. a eae 

In the Excise Reports for both Bengal and Assam, pachwai and tari are 
mentioned. (See Oryza (Revenue), p. 840.) The licenses granted for home-brewing 
of pachwai are explained : these are issued (mostly to hill tribes) without limit as 
to quantity, but at a fixed annual fee. The beverage cannot, however, be sold. 
In the Central Provinces the revenue from tart consists of license fees paid for 
the right to manufacture and to vend. But pachwai and sagda are in these 
provinces spoken of as “‘ Native Beer.” [C/. Hooper, Rept | Labor. Ind. Mus. 
(Indust. Sec.), 1903-4, 35.] In the reports of the United Provinces reference is 
given to tari (the juice of Borassus), to sendhi (the juice of Phenix), to boza, a fer- 
mented liquor made from rice, and to darbahra, a fermented beverage from 
various herbs (not known). Of Madras,mention is made of. both sweet and fer- 
mented. ‘‘toddy’’ collected from the cocoanut, sago, palmyra and date palms, also 
from a palm not previously recorded as affording the juice, namely the dadasal 
or dadsel (Arengu Wightii). Of Bombay toddy, it is said the revenue in 
1903-4 came to Rs. 15,52,000. This was raised both by a tree tax and a vendor’s 
license. The chief trees tapped are the date palm, the brab (Palmyra) and the 
cocoanut. The total number of trees tapped in 1903-4 was 231,245. Unlike 
Madras, tree-tapping for sweet toddy is not permitted, as fermentation is said to be 
set up immediately the juice is drawn from the stem. In a special experiment 
separately reported, thirty-two brab trees yielded in Salsette during the month— 
February 16 to March 15, 1904—a total of 176 gallons of toddy.:, The Burmese 
reports speak of ‘fermented’ liquors under two headings—(a) other than 
tari, and (b) tari. The consumption of fresh tari is allowed without being 
subject to a tax, and the owners of trees may sell the juice obtained from 
their trees to professional tari makers without paying any fees. | Of the non-tari 
beverages, mention is made of kauwng, seinye, hlawza and seye. These are said to 
be manufactured from rice, fermentation being procured by yeast. , It would seem 
that a mistake may have been made regarding both the grain and the ferment. 
Coix is certainly largely employed by the hill tribes, but the ferment need not 
be yeast as understood in Europe. (See Bassia, pp. 118-9; Borassus, pp. 170-1; 
Caryota,p. 286; Cocos, pp. 361-2 ; Phenix, p. 886; Setaria, p. 988; Spirits, p.1047.) 

European Beer.—Turning now to Indian beer brewed after the European 
method. In the writings of the early European visitors to that country, frequent 
mention is made of ‘“‘ beer” or of “country ale,” but whether these were malted 
beers or merely the various sweet-liquor beverages already indicated, under the 
name toddy or tari, it would be difficult to say. The English word’ “toddy” 
comes, of course, from the Indian tari, and was originally, and in India is to-day, 
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the fermented sap of the tar palm, Friar Jordanus (1328 a.p.) 8 of the tree 
that gives all the year round a white liquor, pleasant to drink, which tree is 

tari. Sidi Ali Reis refers to the wine obtained in Gujarat from the tari 
tree. On the other hand, Mandelslo (Travels, in Olearius, Hist, Muscovy, 
eto. (Davies, transl.), 14; also Hobson-Jobson (ed. Crooke), 738 mentions that 
the tain of the ship in which he journeyed to Surat had excellent good sack, 

nglish beer, French wines, arak, and that they pre from the latter good 
ch (palepunzen). Ovington (Voy. to Suratt, 1689, 238, 305) says “no Stale 

is made in India” ; and again, “‘ Europe Wines and English Beer,” though 
oo rh were “ yet hased and drank with pleasure.” Tavernier (Travels, 
1676 (ed. Ball), ii., 368) tells us that the President gave him a large cask of 

' ish beer ’’ to take with him to Batavia, where none could be had. Birdwood 
Uy ‘foster (H.I.C. First Letter Book (Introduction), xxi.) describe the “ Cock 

e” in use in the 17th century. It consisted of a bruised cock (the older the 
better) with 3 lb. of raisins, mace, cloves, etc., two quarts of sack and ten gallons 
of ale, the whole being left to ripen as with other ales. Punch was another 
spetel foto preparation, and “ millk punch” has survived to the present day— 

e last of a long list of Anglo-Indian preparations—a sort of home-brewed or 
concocted liquor. [For further particulars see the articles on-Opium, pp. 845-61, 
Tobacco, p. 796, and Spirits, pp. 1043-8.] 

_ Indian Breweries.—Within recent years “Country Beer” has come 
to mean beer brewed in India after the European system. The first 
European brewery in India was started in 1825 by a Mr. Henry Bohle at 
Meerut and Mussourie, but in time the business was taken over by Mr. 
John Mackinnon. It was not, however, until 1870 that the enterprise 
became successful. In the meantime, between 1850 and 1860, several 
breweries were started on hill stations. The official statistics of the 
larger establishments show that in 1880 there were seventeen breweries in 
India producing 1,974,578 gallons of beer made after the European system ; 
in 1890, 22 breweries producing 5,192,572 gallons; in 1900, 26 breweries 
producing 4,947,841 gallons; and in 1904 there were 27 breweries pro- 
ducing 6,219,761 gallons, of which the Commissariat Department purchased 
2,839,177 gallons, or a little under half the production. These figures 
abundantly demonstrate the rapidity with which brewing had de- 
veloped, and its present position. The breweries and shares of production 
in 1904-5 are as follows :—Panjab, 8 breweries and 2,233,955 gallons ; 
United Provinces, 6, and 1,451,796 gallons ; Madras, 4, and 416,852 gallons ; 
Mysore, 3, and 700,281 gallons; Bombay, 1, and 558,767 gallons; Balu- 
chistan (Quetta), 1, and 338,580 gallons; Burma (Mandalay), 1, and 
306,396 gallons; Central Provinces (Jabbalpur), 1, and 130,194 gallons ; 
Bengal (Sonada), 1, and 82,940 gallons. 

Consumption of country-brewed (English) beer and ale by the Natives 
of India is not important, though in some provinces it is more extensive 
than in others. In Madras these beverages are fairly popular, especially 
in the hill districts, and in the Panjab mention is made in the Ezcise 
Reports of the demand being on the increase. 

External Trade Returns.—The rise and fall in the popularity of 
imported ale, beer and porter may be said to mark the steady progress 
of European opinion against the use of strong drinks, and of large 
quantities of liquors of any kind in tropical countries. The first 
importation of beer from London recorded in modern commerce may 
be said to have been consigned from Hodgson’s brewery in 1816. This 
was ultimately known as ‘“Hodgson’s Pale Ale.” By 1825 the beers made 
by Bass, Allsopp, Ind and Smith, etc., had found their way to India. 
It is within the recollection of those still living that. a guest was supplied 
with a basket of four or six bottles of beer and was supposed somehow 
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to get through that supply during the repast. For many years this practice 
has died out, and the demand been steadily made for a higher grade, lighter 
beer. This was first met by the Indian brewers. But in time there ap- 
peared on the Indian markets not only new firms with light ales and beers, 
but all the older ones had to respond to the popular desire, and in conse- 
quence of this keen competition the Indian breweries lost temporarily 
some portion of the position they had attained. rafiek 

Imports.—To contrast with the Indian production, already given, — 
the following figures of the import trade may now be recorded. In 1900-1 
India received of ale, beer and porter, 3,226,534 gallons, valued at. 
Rs. 46,82,648 ; in 1902-3, 3,820,938 gallons, valued at Rs. 51,66,378 ; 
and in 1904-5, 4,607,530 gallons, valued at Rs. 60,41,973 (£402,798), or 
say, on an average, two-thirds the quantity brewed in India. In sub- 
sequent years the imports were :—1905-6, 5,002,448 gallons, valued at. 
Rs. 62,95,616; and in 1906-7, 4,916,294 gallons, valued at. Rs. 60,27,011. 
Of these foreign imports by far the major portion comes from the United 
Kingdom. Out of the totals mentioned, for example, the United King- 
dom supplied in 1900-1, 3,014,064 gallons ; in 1902-3, 3,581,544 gallons ; 
and in 1906-7, 4,506,145 gallons, the only other important country being 
Germany, with an average of over 200,000 gallons ‘for each of the past 
five years. The receiving ports are Bombay—the chief emporium for 
the large military towns of Northern India—followed by Burma, Bengal, 
Sind and Madras, in the order of importance named. It seems, however, 
that some of the beers imported from England may be of German origin, 
though it is perfectly true that Pilsener and Lager are now merely trade 
names for certain qualities of light beers, and do not necessarily denote 
German manufacture. , 

[Cf. Battershall, Food Adult. and Its Detect., 1887, 132-56 ; Southby, Practical 
Brewing, 1895; Allen, Comm. Organ. Anal., 1898, 80-5 ; O’Gorman, Malt Liquors 
of Ind., in Ind. Med. Gaz., 1899, 200-3 ; Blount and Bloxam, Chem. for Engin. 
and Manuf., 1900, 189-208; Blyth, Foods, Their Compos. and Anal., 1903, 
410-1, 408-40; Journ. Soc. Chem. Indust. (numerous passages).] 

MANGANESE; Ball, Man. Econ. Geol. Ind., iii., 326-32; Bose, 
Manganese-iron and Ores of Jabbalpur, in Rec. Geol, Surv. Ind., 1888, xxi., 
pt. 3, 71-89 ; 1889, xxii., pt. 4, 216-26; 1904, xxxi., pt. 1, 47-8; pt. 4, 
235-6 ; Holland, Rev. Min. Prod., in Rec. Geol. Surv. Ind., 1905, xxxii., 
pt. 1, 13, 55-63 ; 1906, xxxiii.; pt. 2, 94-100; Fermor, Trans. Min. Geol. 
Inst. Ind., 1906, i., 69-131. In India the commonest ores are psi/ome/ane, 
a complex manganate ; braunite, a sesquioxide and silicate: combined ; 
and pyrolusite, or the black peroxide. The peroxide has. the following 
names, kolsa-ka-pathar, ingant, nijnt, iddali kalu, etc. 

Production.—In 1906 India took the first place among the manganese- 
producing countries of the world. In 1903 the output was 171,806 tons ; 
in 1904, 150,297 tons; and in 1905, 253,896 tons. The most important 
deposits occur in the Central Provinces, Madras, Central India and Mysore. 
In 1905 the production of the Central Provinces was 159,950 tons; 
in Madras, 63,695; and in Central India, 30,251. Investigations into the 
manganese-ore deposits of India were started in 1903-4 by the Geological 
Survey, and a summary of the results is given by Fermor. It has been 
shown that the deposits can be classified into (a) brawnite, psilomelane 
and pyrolusite, associated with and derived from manganese-bearing 
silicates in the Archean schists and gneisses. Examples occur in Nérukot 
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in Bombay ; Jhébua in Central India; Bdlagh4t, Bhanddéra, Chhindwdéra 
- and Nagpur in the Central Provinces; Ganjam and Vizagapatam in 
Madras, (b) Psilomelane and pyrolusite, in part superficially formed on 
outcrops of rocks of Dharwar age, with which the ores are also embedded. 
These occur in Singhbhum in Bengal; Dharwar and Panch Mahals in 
Bombay ; Jabbalpur in the Central Provinces; Sandur hills in Madras. 
(c) Psilomelane and pyrolusite, associated with or contained in laterite. 
These occur in Belgaum and Satara in Bombay ; Jabbalpur in the Central 
Provinces. 

Chief Centres.—Panch Mahals in Bombay ; Jh4bua in Central India; 
Balaghdét, Bhandéra, Chhindwadra and Nagpur in the Central Provinces ; 
Vizagapatam and the Sandur hills in Madras; and Shimoga district, 
Mysore, are the localities in which economically important deposits are 
located and worked. 

Uses.—The uses to which the ores of manganese are put are somewhat Uses. 
varied. The peroxide is extensively employed in glass-making, to destroy 
the green colour. The same oxide is used in porcelain painting and glazing 
for the fine brown colour it yields, while violet colours are got from the 
carbonate (Ind. Art at Delhi, 1903, 22). The ores are now mainly em- 
ployed in the manufacture of ferro-manganese for use in the manufacture Ferro- 
of mild steel. For use in steel-making, manganese ores should not contain ““““*"** 
more than 0°25 per cent. phosphorus, nor more than 10 per cent. silica. 
Under conditions laid down by the Carnegie Steel Company, ores ¢on- 
taining less than 40 per cent. manganese and more than 0°27 per cent. 
conte or 12 per cent. silica may be rejected at the oo of the 
uyer. Holland deplores the exports, since “the whole industry is at 

present equivalent to a heavy loss to the country.” The ore exported is 
worth pichape Rs. 30 a ton; whereas India gets merely the margin left after India’s share in 
paying the heavy freight charges, and possibly Rs. 15 a ton can be regarded *°* 
as the profit divided between the railways, the miners and the owners. He 
then concludes: “If a flourishing steel-manufacturing industry existed 
in the country, much of the manganese would be retamed in India, and 
the lower-grade ores would be economically developed. As it is, our 
manganese-ore is being exported to the three great steel-producing countries 
—England, United States and Germany.” 

Trade.—As regards foreign trade, the Exports have in recent years Trade. 
shown a considerable increase, especially in 1905-6. In 1900-1, they 
amounted to 2,613,394 cwt., valued at Rs. 12,51,639; in 1904-5, to 
3,618,909 cwt., valued at Rs. 24,07,681 ; and in 1906-7, 9,859,855 ewt., 
valued at Rs. 70,88,280. The largest quantity goes to the United King- Exports. 
dom, viz. in 1906-7, 4,392,130 cwt. Then follow the United States, 
2,786,400 ewt. ; Belgium, 1,971,614 cwt. ; France, 669,710 ewt. ; Holland, 
40,000 cwt. In the same year the share of Bombay in the exports was 
7,010,863 cwt.; Madras, 2,130,701 cwt.; Bengal, 718,291 cwt. Tables 
showing the variation in the price of manganese ore at the United Kingdom 
ports since 1890 are given by Holland. In 1903 the price for ore carrying 
over 50 per cent. of the metal, delivered at United Kingdom ports or at 
New York, ranged between 9 and 10 pence per unit, or in other words, 
an ore containing 52 per cent. manganese would be valued at 39 shillings 
aton. These prices have considerably risen since, and during 1906 reached 
16 pence per unit, the higher rates having greatly stimulated production 
in India. 
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[Cf. Rev. Min. Prod. Ind., 1893, 12; 1894, 22; 1895, 46-7; 1896, AT=9.; 
1897, 47-8; Jeremiah Head in Journ. Iron and Steel Inst., 1896, No. ii.; Th 
Min. Indust., 1897, vi., 470-1; 1899, viii., 424; 1901, x., 445; Rept. Chief Inspect. 
of Mines, Ind.; Levache, Manuf. of Varnishes, etc. (McIntosh, transl.), 1899, 
309-13; Thorpe, Dict. Appl. Chem., 1899, ii., 498-500, etc.] hug 

ah | 

MANGIFERA INDICA, Linn.; Fl. Br. Ind., ti., 13; Talbot, 
List Trees, etc., 1902, 113; Gamble, Man. Ind. Tumbs., 1902, 211-3; 
Duthie, Fl. Upper Gang. Plain, 1903, 189; Cooke, Fl. Pres. Bomb., 
1903, i., 273-4; Brandis, Ind. Trees, 1906, 206; AnacarpiacE&. The 
Mango Tree, am, uli, jegachu, gharidm, tsaratpang, marka, mawashi, 
mad, mangas, mdmadi, mavina, thayet, etc. A large evergreen tree of the 
Tropical Himalaya, at 1,000 to 3,000 feet, from Kumaon to Bhutan, 
the Khasia hills, Burma, Oudh, lower hills of Bihar, and in the Western 

Peninsula from Khandesh southwards. According to De Candolle it 
is a native of the south of Asia or of the Malay Archipelago. 

The mango has been known and cultivated all over India from a very remote 
epoch. It is closely connected with Sanskrit mythology, and finds a place in 
old Hindu tales and folklore. Mention is made of it by Friar Jordanus, who 
wrote about 1328, and by most of the early Indian travellers. Varthéma in 
1510 describes it under the name of amba, and Baber, in 1526, speaks of the 
excellence of the fruit. Again Garcia de Orta, in 1563, writes that those of 
Hormuz are so good, when in season, that no other fruit can be sold; he then ~ 
describes the various kinds known. ’ ety 

Cultivation.—Mangoes can be grown from seed, but it is the general 
belief that seedlings rarely produce fruit equal to the parents, and the 
usual method of propagation is by inarching. According to. Maries, 
the best place to plant the mango is on a raised, well-drained-piece of 
land with a good depth of soil. The nature of the soil does not appear 
to interfere much with the growth of the tree. In Bengal it succeeds 
equally well on a rich, deep river deposit, on clayey or on sandy soil ; and 
in Gwalior, Maries wrote that fine trees were grown on kankar, 2.e..soil 
with a large proportion of lime nodules. Ayer 

Inarching.—The “ stones”’ are usually sown at the time the fruit is 
in season, and the plants raised from them are potted to be grafted by 
inarching with desirable plants. This is accomplished during the setting- 
in of the rains in the second year of the growth of the seedling. At the 
close of the rains the union is usually complete. The essential points in 
this method of grafting are to bring the cambium of the stock and scion 
together before the graft is completely severed, the parts being bound 
together so as to exclude air and water and keep the plants healthy 
during a short. growing season. Care should be taken that the scion be 
of the same thickness as the stock. 

Planting Out.—The best season for ‘planting out the young grafts is 
the monsoon. The following is a brief account of the method recom- 
mended by Woodrow (The Mango, Cult. and Varieties, 1904, 11). Having 
selected the plot of ground, holes should be dug about 3 feet in di- 
mension. The centre of the holes should be about 20 feet distant from 
each other. About 20 lb. of fresh bone manure should be placed in the 
bottom of each. The soil on the margin should then be drawn in to a 
depth of about 9 inches, and. the surface soil, mixed with manure, 
placed.on the top. The holes. are now ready to receive the grafts. 
The soil that is left over is put round the margin as a ridge, or thala, 
to form a dam which causes the water given to the young graft to sink 
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near the root. Firm stakes and shade are desirable during the following 
six months, and the intervening land may be cultivated with moderately 
irrigated and richly manured crops till the trees have attained flowering 
size. In five years the plants should be fit to bear a considerable quantity 
of fruit. When fruiting age is attained, there is no necessity for irrigation 
from the time the rain ceases in September till the young fruits appear ; 

, irrigation about once in fifteen days is desirable while the 
fruits are increasing in size, but may be discontinued when ripening ap- 
proaches. The surface soil should be kept in a loose, friable state to 
cause the water to pass downwards. The general flowering season is 
from January to March, and ripening from May to August, but varieties 
flower and ripen at all seasons. ) 
 Fruit.—The cultivated kinds of mango are very numerous, but the 
reader need only be referred to the list given by Mariesin the Dictionary, 
and to the accounts by Firminger (Man. Gard. Ind. (ed. Cameron), 1904, 
256-61) and by Woodrow (l.c. 25-32). An interesting paper by Maries in 
the Journal of the Royal Horticultural Society may also be consulted. 
The two principal localities in India where the finest fruits are said to 
be produced are Mazagon at Bombay and Malda in Bengal. On the 
other hand, the fruit ripens so badly and is so much diseased in Assam 
that it is hardly ever seen to be cultivated, except as a shade-tree. 
Maxwell-Lefroy gives an account of the Mango Weevil (Agri. Journ. 
Ind., i., pt. ii., 164-5) which is so very destructive to the fruit. 

Besides being eaten as a ripe fruit, numerous preparations are made 
of it. When green it is cut into slices, and, after extraction of the stone, 
is put) into curries, or made into pickles with other ingredients or into 
preserves and jellies.. When young and green it is boiled, strained, 
mixed with milk and sugar, and thus prepared as the custard known as 
mango-phul, or dried and made into the Native ambchir. When very 
young it. may be cut into, small pieces and eaten.in salad. So again, 
the ripe fruit is used in curries and salads, and the expressed juice when 
spread on plates and allowed to dry is formed into the thin cakes known 
as ambsath. Attempts to bring the fresh mango on the London market, 
at a paying price, have hitherto been unsuccessful, but if it could be 
conveyed cheaply to England, a trade that would rival the fruit of the 
West Indies might be immediately anticipated. In times of famine the 
kernels are eaten. Preserves, chutnies and pickles made from mango 
fruit are largely exported to England and elsewhere. In Mepicring, the 
ripe fruit is considered invigorating, fattening, laxative and diuretic, 
but the fibrous rind, as well as the unripe fruit, are astringent and 
acid. 

Timber.—According to Gamble, the Woop is used for planking, 
door and window-frames, in Calcutta for packing-cases, and in Bihar 
for opium and indigo boxes. Canoes and masila boats are also made of 
it, and in Dehra Dun and some other tea districts it is in large demand 
for tea-boxes. Hooper (Rept. Labor. Ind. Mus (Indust. Sec.), 1906-7, 8) 
says that samples of the resinous substance procured from the tree were 
found to contain 79 per cent. of resin and 15 per cent. gum. Some samples 
also contained an insoluble gum like tragacanth. The bark and leaves 
yield a yellow Dye of which little use is made; one of the curiosities of 
the industrial uses of the tree is the peort (or Indian yellow) made from 
the urine of cattle fed on the leaves. (See Coal Tar Dyes, pp. 345, 707.) 

765 

INDICA 
- Cultivation 

Mango Weevil. 

Preserves and 
Pickles. 

Medicine. 

Timber. 

Gum. 

Dye. 



MANIHOT 
UTILISSIMA 

Tapioca 

D.E.P., 
v., 157. 

Tapioca. 

Cultiva- 
tion. 

Stem Cutting’, 

Irrigation. 

Weeding. 

Seasons, 

Crop. 

.Preparation. 

Oassava and 
"Papioca. 

Chemistry. 

Poisonous 
‘Property. 

THE CASSAVA PLANT 

[Cf. Varthéma, Travels, 1510 (ed. Hakl. Soc.), 159; Baber, Memoirs, 1526 

(Leyden and Erskine, transl.), 324 ; Garcia de Orta, 1563, Coll., xxxiv. ; Acosta, 
Tract. de las Drogas, 1578, 317; Linschoten, Voy. EZ. Ind., 1598 (ed. Hakl. Soe.), 
ii., 283-6; Pyrard, Voy. E. Ind., etc., 1601 (ed. Hakl. Soc.), ii., 367; Jacobus 
Bontius, Hist. Nat. et Med. Ind. Or., in Piso, Ind. Utri. Re Nat. et Med., 1629, 95; 
Terry, Voy. E. Ind., 1655 (ed. 1777), 91; Boym, Fl. Sin., 1656, H, ; Mandelslo, 
Travels, 1662, in Olearius, Hist. Muscovy, etc., 148; Fryer, New Acc. H. Ind. 
and Pers., 1675, 182; Crawfurd, Journ. to Ava, 1834, li., 218-9; Pha cog. 
Ind., i., 381-5 ; Moodeen Sheriff, Mat. Med. Mad., 1891, 120-2; Nicholls, Tezt- 
book Trop. Agri:, 1892, 85; Woodrow, Gard. in Ind., 1899, 239; Maries, Ind. 
Mangos, in Journ. Roy. Hort. Soc., 1901-2, xxvi., 755-70; Joret, Les Pl. dans 
LD’ Antiq., etc.,. 1904, ii., 286-7. ] . 

MANIHOT UTILISSIMA, Pohl. ; Fl. Br. Ind., v., 239; Gamble, 
Man. Ind. Timbs., 589; Prain, Beng. Plants, 1903, i., 940 ; M. palmata, 
Muell.; Kew Mus. Guide, 1907, 187; EvpHorpiacez. Cassava, Tapioca, 
Manioc, Mandiocca, maravuli, marachini, simla-alu, simul-alu, pulu. pinan 

myouk, etc. According to De Candolle, this is a native of America, but 
cultivated for so long that the wild parent is no longer recognisable. 
At the present day there are many widely different races. Some 
botanists, moreover, regard M. palmata as a separate species, others 
only as a variety of M. utilissima, from which it differs chiefly in the 
absence of the acrid taste and poisonous principle of the latter. On — 
this account M. palmata is known as the sweet, while the other form 
is the bitter cassava (see p. 444). 

Cassava is cultivated in most of the provinces of India, and in view of the 
fact that it is a drought-resisting plant, pearing only about 14 to 16 inches 
of rain per annum, there has been considerable discussion as to whether its culti- 
vation should not be more widely extended, in view of its.value in times of famine. 
The soil should be rich and light. Propagation is carried on by cuttings from 
the stem, 4 to 8 inches long, which are half buried in the soil at an angle of 45° 
and placed in rows 4 feet apart. Planting can be done during the whole year, 
but the best time is at the close of the cold season. Irrigation is employed in 
some parts, chiefly about Pondicherry and Travancore, but hardly elsewhere. 
During the first two months the young plants require a moderate supply of 
water. After the crop is planted, no special cultivation is necessary except to 
keep the soil free from weeds. 

The time the crop takes to mature depends on the particular race grown. 
Most require about twelve months, though some only six and others as many 
as eighteen. The yield per acre is very variously stated. Inall cases it is large, 
running from about 2,500 lb. to as much as 30,000 lb. or more (Agri. Ledg., 
1904, No. 10, 144-5). 

From the roots, various preparations are made. The preliminary operations 
are the same. The roots are scraped, carefully washed, and then reduced to 
pulp by being passed through rollers. Subsequent stages vary according 
to the product required, the most important of which are couac, cassava 
meal, Brazilian arrowroot and tapioca. Couac is a coarse meal obtained from 
the pulp by expressing the juice and then pounding and drying the remaining 
particles. Cassava meal is simply couac of a greater degree of fineness. Brazilian 
arrowroot is the starch washed out of the root, and tapioca is the same slightly 
parched. In Cuddalore and Pondicherry the roots are sold after having been 
part boiled (Agri. Ledg., l.c., 125). The juice of the tubers of the bitter variety 
can be converted by boiling into a valuable product widely known as cassareep. 
It is a wonderful antiseptic, will preserve fresh meat for considerable periods, 
and is also the chief ingredient in many sauces. 

It was formerly supposed that the root consisted chiefly of starch with a 
varying quantity of prussic acid, which latter in the case of the “‘ sweet ” cassava 
was confined to the bark, but in the “ bitter ” occurred throughout the root. 
To this prussic acid the numerous cases of cassava-poisoning which have at various 
times occurred were said to be due. Leather, however (Cyanogenesis in Plants, 
Agri. Journ. Ind., 1906, i.; pt. iii., 223-4), states that anumber of varieties were 
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examined by him at Poona in Jan 1904, and that none were found to contain 
prussic acid as such, but that all manifested a cyanogenetic glucoside * as- 

with an enzyme which has the property of causing the split up of 
the cae, and the consequent formation of prussic acid.’ In exemplification 
of he gives particulars the glucoside dhurrin in the leaves of 

» judr (Sorghum vulgare, see P. 1040) and of the glucoside in the present 
ant. “‘I was able,” he adds, “to establish three facts: firatly, none of the 

varieties contained any prussic acid as such ; secondly, all the varieties, irrespec- 
tive of the colour of the petiole or other botanical features, contained a eyano- 

glucoside, which varied much in amount; thirdly, this glucoside is as- 
with an enzyme which has the’ property of causing the splitting up of 

the glucoside, and the consequent formation of prussic acid, As in the case of 
udr leaves, it is only necessary to crush tapioca root with water in order to 

ng ut this change. The amount of prussic acid varied very much; from 
some roots 1°5 grains of prussic acid per pound of root was obtained, from others 
only one-tenth as much.’ “ Boiling the root is quite sufficient not only to 

y the enzyme, but also to allow the glucoside to pass out into the 
water, for the root splits up freely.”” Dunstan and Henry (Pots. Prop. Beane 
of Phaseolus lunatus, in Journ. Board Agri., 1908, xiv., 730) are of opinion 

the application of enough heat to destroy the activity of the enzyme present 
render such food material harmless, (See Phaseolus lunatus, p. 880.) In 

MeEpiIcrve tapioca has the same properties and uses as starch. Hanausek (Micro, 
Tech. Prod. (Winton and Barber, transl.), 1907, 45) gives interesting details 
of his microscopical examinations of the grain. [C/. Shortt, Man. Ind. Agri., 
1885; 307-10 ; Nicholls, Textbook Trop, Agri., 1892, 274-8 ; Pharmacog. Ind., iii., 
203-5, app.; Sawyer, Tapioca Cult. in Travancore, in Proc. and Journ. Agri.- 
Hort. Soc. Ind., April to June, 1897, xi., 666-74; Agri. Ledg., 1897, No. 4; 
1900, No. 15; 1904, No. 10; W. Australian Settlers’ Guide and Farmers’ Hand- 
book, 1897, iii., 456; Thorpe, Dict. Appl. Chem., 1898, i., 446-7; 1899, ii., 503 ; 
1900, iii., 781; Woodrow, Gard, in Ind., 1899, 442-3; Mukerji, Handbook Ind. Agri., 
1901, 468-77 ; Cassava Poisoning, in Imp. Dept, Agri. W. Ind., 1902, No. 7 
(Leaflet Series); Bull. Dept. Agri. Jamaica, 1903, i., 35-8; Board of Trade Journ, 
Bull, Imp. Inst., May 1903; Tracy, Cassava, U.S. Dept. Agri. Bull., 1903, 167.] 

MANURES AND FERTILISERS.—The most general ver- 
nacular names in India for manures are :—khad, khau, pdus, khadar, 
sar or sarra, kallar, etc.; pdusa, Sansk.; and zibl; Arab. 

Speaking of India as a whole, it may be said that systematic manuring 
is almost entirely neglected by the Natives. From the most ancient 
times they have been accustomed to observe a casual system of manuring, 
namely the collection of such substances as are inexpensive and easily 
obtainable. Moreover, by the very general employment of dried 
cow-dung as fuel and the utter neglect, through insufficient. litter, to 
conserve cattle urine, they have been deprived of the most important 
source of all fertilisers and the one readiest to hand, namely farm-yard 
manure. Caste prejudices, moreover, have to a great extent forbidden 
the employment of many manures such as bone, animal refuse, night- 
soil, etc. Still, here and there the value of manure is fully understood 
(as, for example, in some parts of the Western Presidency); and in the 
treatment of special crops (such as sugar-cane) manuring is regularly 
practised. But neither example nor precept have, as yet, succeeded in 
arousing the average Native cultivator to a sense of the benefits likely 
to accrue from an extended use of manure beyond that pursued by his 
ancestors. But in all fairness it must be added that in the majority of 
cases this apathy proceeds far less from ignorance than from inability to 
purchase soil-fertilisers. The most urgent necessity of agricultural 
progression in India is, therefore, a system of fuel and fodder reserves 
calculated to release the supply of farm-yard manure for its more legitimate 
purpose, that of a soil-fertiliser. 

- 
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MANURES AND FERTILISERS 

Voelcker (Improv. Ind. Agri., 131) has very properly said: “ Whilst 
a few soils, such as those of silt-renewed tracts, the black cotton-soil, and 

Ah 

newly reclaimed or virgin land, may not require manure, it may be a ee 

of the greater part of India that the necessity for using manure is enor- 
mous, and the supply of it is notoriously inadequate. Water and manure 
are interdependent, and, just as the former has been, and is still being 
provided for, so must attention be given to the supply of manure. These 
two factors, water and manure, constitute the raiyat’s great needs, and in 
their supply consists, very largely, the Improvement of Indian Agriculture.” 

In dealing with Manures and Fertilisers it may be convenient to assort 
them under three main groups, namely Animal, Vegetable and Mineral 
Manures :— Ere Rio, 

I. Animal Manures.—These may be referred to the following (a) 

Farm-yard Manure; (b) Town Refuse and Night-soil (Poudrette) ; (e) 

Bones ; and (d) Guano. tind GAGES 
Farm-yard Manure.—It would be impossible to review here the very large 

amount of interesting new information that has accumulated during the past 
decade or so regarding Indian farm-yard manure and its uses. The chief con- 
tributors in this direction have been Benson, Leather, Lehmann, Mehta and 
Mollison. Leather, in his Final Report, points to the fact that throughout 
the greater part of Gujarat, farm-yard manure is extensively utilised-as a 
manure, not as a fuel, and with much skill and intelligence is stored in specially 
prepared pits. Benson deals with a somewhat similar state of affairs in Coim- 
batore and Salem. But what is more to the point, the people who do so find 
no difficulty in growing for themselves, in the form of hedges and otherwise, the 
fuel that they require for domestic purposes, and thus disprove the oft-affirmed 
opinion that, having no other fuel, the people of India are driven to burn their 
manure. In many parts of India even the surplus cow-dung—the proportion 
that is not required for fuel—is rarely appreciated to the full extent as manure. 
It is all too often thrown into waste hollows or on the roadsides or on the bank 
of the village tank, in most cases becoming a source of danger in place of an 
advantage. Very rarely indeed is any effort made to preserve and utilise the 
cattle urine. This is a most unfortunate state of affairs seeing that it has been 
shown in Europe and America most conclusively that farm-yard manure is, 
perhaps, the best and certainly the most economical of all manures. It contains 
all the constituents of plant food; is a most valuable and convenient source of 
nitric acid ; its nitrification is most active at the very period of greatest growth ; 
as a manure it is less liable to be washed out of the soil than most artificial nitro- 
genous fertilisers ; it permanently enriches the soil ; and acts under all climates, 
on all soils and with all crops. thet faced 

Leather says that Indian experiments show that when an application of 
6 tons to the acre is given, an increase of 300 to 400 lb. of wheat may be the 
result. After ascertaining that such an allowance would not be beyond the 
capabilities of the cultivator, he adds, “‘ consequently these experiments really 
illustrate what the value of the cattle manure is in terms of food-grains.’’ More- 
over he confirms the opinion, advanced originally by Voelcker, that ** Indian 
dung is not poorer than English.” [Cf. Leather, Noteon Value of Ind. Cattle- 
dung, in Nagpur Exp. Farm Rept., Annex. F, 1893-4, 1-10; Econ. Util. of Cow- 
dung and Rab. in Bomb., in Ind. For., 1886, xii., 541-5; Benson, Care and Manag. 
Farm Man. in South India, Bull. 1894, No. 31; Watt and Mann, The Pests and 
Blights of the Tea Plant, 130-4; Clouston, Cattle Manure, in Agri. Journ. Ind., 
1907, ii., pt. iii., 261-9.] 

Town Refuse, Night-soil and Sewage.—The question of the disposal of 
night-soil and its utilisation for manurial purposes is one which has been, 
of late years, earnestly considered throughout India by all Governments 
and Municipalities. In large towns night-soil and street refuse are removed at 
the expense of the local authorities, but the question arises as to its disposal. 
The most general practice is to trench it into fields and by its means to 
reclaim waste land. For this purpose, in some cases deep, in others shallow 
trenches are employed. Leather remarks, ‘‘It is at Allahabad Grass Farm 
that I have found the most perfect methods employed. The night-soil is 
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here usually trenched, but instead of the trenches being narro deep, abo and 
T foot, they ane, Fea dhiallows beds, about It by rary and ya Shallow y reaching. 

3 inches deep. A cart-load of night-soil is thrown on, the excavated 3 . 
inches of earth put back upon it. I have several times, when at Allahabad, 

one-twentieth would have been ample., In many inetances a kind of snow- 
is run over the ground and shallow furrows thus excavated, into which 

uefied night-soil is run. 
Of the manufacture of poudrette it may be said there are many advantages, Poudrette. 

and disadvantages. Of the latter, the chief is the fact that the atmosphere of 

fact it may be said that the night-soil of many cities has become a source of 
revenue, so that much progress has taken place. All that is necessary is to extend 
the demand from the vicinity of the cities to that of the villages, in order to 
secure a much-needed sanitary reform and great agricultural advance. ([C/. 
Buck, Employ. City Refuse for Agri. Purposes at Farukhabad, 1872; Moreland, 
Use of Town Drainage as Manure, in U. Prov. Bull., 1901, No. 18; Ann. Rept. 
on Working of Sewage Farm, Manjiri, 1902-3; Leather and Mollison, Agri. 
Value of City Sewage in India, in Agri. Ledg., 1903, No. 2; Joshi, The Util. of 
Night Soil as Man., OC. Prov. Bull., 1901, No. 5.] 

Bones (see p. 169). Bones, 
Guano and Allied Manures.—The excrement of fowls, pigeons, wild birds Guano, 

and bats, etc., may be said to be all forms of the substance known as GUANO. 
It is one of the most highly prized animal manures in European countries, and 
owes ‘its value to the readily soluble ammonia, phosphates, potash and soda 
that it contains. A small amount of this substance is annually imported into 
India, and it has been ascertained to be of special value in protecting sugar-cane 
cuttings from being attacked by white-ants. Mollison says it is one of the best 

: manures for wheat, 2 to 3 cwt. an acre being sufficient. It acts rapidly and is For Wheat. 
4 expended almost entirely on the crop to which applied. 
: Indian is not unknown. It is procured from the caves in Karnul and Indian Supply. 

of the Andaman and Nicobar Islands. The former is possibly mainly the produce 
of bats, and the latter of the edible swallows (see Birds, p. 138). The imports 
during the past five years have averaged 2 tons, valued at Rs. 700. [C/. Eneyel. 
Brit., 1880, xi., 233 et seg. ; Spons, Encycl., 1882, i., 358; ii., 1258 ; Journ. Soc. 
Chem. Indust., 1887, vi., 228; 1888, vii., 84 et seg.; 1899, xviii., 213 et seg. ; 
Thorpe, Dict. Appl. Chem., 1899, ii., 504 et seq. ; U.S. Yearbook, Dept. Agri., 1899, 
274 et seq.; Board of Trade-Journ., 1901, xxxiii., 72 et seq.; 1902, xxxix., 201-2.] 

Fish Manures. (see pp. 543-4). Fish. 
II. Vegetable Manures.—Many vegetable substances, such as boughs Vegetable. 

and leaves of bushes and trees, indigo refuse, wood-ashes, weeds of every 
description (green, dry and burnt), oil-cakes, tank deposits consisting 
largely of aquatic weeds, etc.,—these and such like are, when obtainable, 
fairly extensively used as manure here and there all over India. They 
are usually thrown on the surface of the land and ploughed or hoed into 
the soil in a fresh state, where they only too frequently become a nidus 
for insect pests and fungal blights. Except by market gardeners and 
by tea and coffee planters, pits or heaps are rarely resorted to for the Mould. 
storage and maturation of vegetable manures, and as often as not the 
stuff casually secured is thrown on the field at the wrong season, and 

thus becomes next to useless. The following’ are the chief manures of 
this class :— 

Green Manuring and the Assimilation of Nitrogen.—As with the clover in D.E.P., 
Europe so with several leguminous crops in India, their value as alternating v., 174. 
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crops or as green manure was appreciated for centuries before their exact action 
was understood: The chief crops of this nature are Cajanus (see pp. 197-8), 
Cicer (see p. 298), Crotalaria (p. 433), Dolichos (p. 504), Indigofera (pp. 672, 679), 
Phaseolus (pp. 225, 879), and Vigna (see p. 1107). Itis significant that all these, Be 
a good féw others that might be mentioned, belong, like clover, to the special 
sub-order of leguminous plants that have been shown to possess in the 
strongest degree the power of producing on their roots, warts that harbour 
bacterial organisms that have the power of fixing the free nitrogen of the 
air and thus enriching the soil. Unless, therefore, leguminous crops have 
been grown so extensively as to render some other plant a desirable rotation, 
it is preferable in green manuring to select a leguminous crop for that purpose. 
In that way the advantages of green soiling as well as the supply of nitrogen to 
the soil may be secured, A green manure should, in fact, be a plant that de- 
velops rapidly ; should give the largest volume of green vegetation; should 
be as deep-rooting as possible, thus opening up the soil to a fair depth; should 
be sufficiently hardy as to flourish under what might be called unfavourable 
conditions; should occupy the soil and the atmosphere at a season when the 
crop it is designed to assist is either not on the soil or not growing vigorously 
at the time; should return more to the land than it has removed; should 
serve to retain manurial constituents that might otherwise be washed out ; 
and lastly, should easily rot when hoed into the ground. [C/. Gilbert, Fixation 
of Free Nitrogen, Lect. deliv. at Cirencester, July 1890; Lawes and Gilbert, 
Sources Nitrogen of Legum. Crops, 1892; Warrington, Six Lect. on Rothamsted 
Exper, Stat., etc., U.S. Dept. Agri. Bull., 1892, No. 8; Frankland, The Chem. 
and Bacteriology of Ferment. Indust., in Journ. Soc. Arts, 1893; Agri. Ledg., 1893, 
No. 20, 141-3; 1894, No. 7, 189-200; 1897, No. 8, 173-5; Nitrogen and Forest — 
Crops, in Ind. For., 1897, xxiii., 439-52; Green Manuring, in Journ. Board of 
Agri., 1897, 1-10; Fixation of Atmospheric Nitrogen of Legum. Pl., West Ind. 
Bull., 1900, i., 396-401; Mollison, Textbook Ind. Agri., 1901, i., 105-7; Allen, 
Legum. Pl. for Green Manuring, U.S. Dept. Agri. Farmer's Bull., 1894, No. 16; 
Watt and Mann, Pests and Blighis, etc., 1903, 134-47 ; Nitrogenous and Nematode 
Pl., Cire. Agri. Journ. Roy. Bot. Gard. Ceylon, 1904, No. 18, 273-7; beat a 
Soil Bacteria in Relation to Agri., in Trop. Agrist., 1905, xxiv., 116-9 ; Green Man- 
ures, Oirc. Agri. Journ. Roy. Bot. Gard. Ceylon, 1905, iii., 181-98; Woods, In- 
oculation of Soil with Nitrogen—Fiaxing Bacteria,in U.S. Dept. Agri. Bureau. Pl. 
Indust. Bull., 1905, No. 72.] j 

Burning or Rabing and Jumming.—Burning of weeds in heaps collected 
all over the fields is less commonly seen in India than in Europe. Aboriginal 
tribes are fond of cutting down the trees and brushwood and firing these on the 
surface of the soil—a process of both clearing new land and manuring it with 
vegetable ash. This is known as jumming. A civilised modification of this 
is pursued in Western (and to some extent also in Southern) India. Seed- 
beds or even whole fields are manured by what is called réb. This consists in 
burning the surface soil by means of layers of dried manure, leaves, branches 
and weeds. After the burning has ceased, the soil and ashes are ploughed in, 
and thus mixed together. The reader will find much useful information re- 
garding the production of rdb soil in Mollison (Textbook Ind. Agri., i., 83-5). 

Top-dressing of Soil by silt from canals and streams or by the soil from 
dried-up tanks, bhils, etc., is a subject that has attracted much attention re- 
cently. To the tea-planter a dressing of “peat bhil soil’’ has been proved in 
some cases profitable, but it is feared soil of comparatively little value has, in 
many cases, been used in top-dressings, with the result that the cost has far 
exceeded the value. Much, therefore, depends on the quality of the bhél soil 
available. What may be called peaty soil is formed by the decay of many genera- 
tions of rank-growing plants, especially if the decomposition has been accom- 
plished under water. Soil of that nature is most valuable, and has with great 
advantage been used in many tea estates. [C/. Pests and Blights, l.c. 122-30.] 
For many other crops silt deposits have been highly commended. For ex- 
ample, of this nature may be mentioned the special cultivation of ground-nuts 
in South India, manured with tank-soil (see p. 79). [Cf. with Leather, Agri. 
Ledg., 1897, No. 8, 172-3; Silt of Rivers as Manure, in Journ. Board Agri., 
1897, iv., 351.] . 

Oil-seed Cake —The Indian cultivators fully recognise the value of oil- 
seed cake or the refuse of such, both in feeding cattle and as manures of 
great value. The edible sorts of oil-cake, such as Linseed (see p. 731), Rape and 
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Mustard (p. 184), Safflower (p. 283), Til (p. 986), veh 613), Earth-nut (p. 82) 
and ager seal i 360) are much favoured as cattle f , while the others that 
may be as non-edible are largely used as manure, the most important of 
this latter class being Castor-oil (see p. 922); but Poppy (p. 860) and Mahua 
Na 120) may be added. With highly profitable crops, such as cane, many 

the edible cakes are cdensionually employed as manures. Mollison points 
out that the cultivators in this respect often act against their own interests, 
since the castor cake very often fetches a higher price than some of the edible 
cakes which they refuse to use as manure. The advantage to India of the 

ressed in the country, instead of being exported, has been O#8 oil-seeds being 
repeatedly urged (Voelcker, Uc. 104). Profitable labour would be secured for 
many persons and cen = ipa of cake retained and to a greater extent 
than at present, Se ae ly, returned to the soil. The Annual Reports of 
the various Agricul Departments and Experimental Farms of India have 
for many years owe abundantly demonstrated the value of the cakes as ial 
manures. [C/. ther, l.c. 157-62; Mollison, lc. 122-33; Lehmann, Comte 
Fertil., in Agri. Journ. Ind., 1906, i., pt. ii., 123-6; also see article Oils and Otl- 
seeds, p. 818 .] 
Special Plants as Manures.—Adhatoda (see p. 25); helpful vegetation (see 

. 54, 113-4). Plants with milky sap, such as Calotropis (pp. 53, 206) and 
(p. 530), are specially preferred ; the refuse of Indigo (seet, see p. 679) ; 

many other such substances are valued as manures and often resorted 
’ to by the cultivators. The reputation of Adhateda, both as a manure and a 
poison to destructive organisms that appear in the flooded rice-fields, is specially 
worthy of attention. 

Il, Mineral Manures.—Though several very valuable manures of 
this kind exist plentifully in many parts of India, their value and uses 
are hardly anywhere appreciated. Some of these have already been 
so fully dealt with in other positions in this work that all that need be 
necessary is to furnish cross references :— 

Lime.—(See p. 712). As a rule lime is present in such abundance in the 
agricultural tracts as scarcely to require its addition as a manure. 

Gypsum.—(See p. 717). 
Ammoniacal Liquors and Ammonium Sulphate as Manures.—(See pp. 48, 346.) 

Sir John Lawes has pointed out that the objection to sulphate of am- 
monia and all other “ hig y nitrogenous ”’ manures, is that “‘ they use up certain 
natural ingredients in the soil, which when exhausted cause the plant to fail.” 
In a further communication he condemned sulphate of ammonia, because it 
removes lime from the soils. Where the pereuter” of lime is naturally low, 
as for example in the tea lands as a whole, it should not be used, or only in ex- 

tional cases. _ All artificial manures have the further objection that in countries 
subject to heavy rains, soluble manures are very readily washed out of the soil, 
so that their action is often only temporary ; a fall of rain of only a very few 
inches may suffice to remove them entirely. For crops that occupy the soil 
for brief periods only, such as wheat and barley, if given in combination with 
potash either present in the soil or added as an ingredient of the special manures, 
these chemical nitrogenous fertilisers may be of special value. [Journ. Soc. 
Chem. Indust., 1899, xviii., 486; Mollison, J.c. 117-8; Watt and Mann, Lc. 

154-5.] 
Nitrates.—The nitrates of potash and soda are both largely employed as 

manures. In a crude sort of fashion the Native cultivators of India here an 
there show that they are aware of the value of crude saltpetre as a manure by 
the value they place on surface soil collected near the homestead. Certain 

localities, as for example Bihar, have been noted from time immemorial for 
the large stores of saltpetre found naturally in the soil, and such localities have 

accordingly been famed centres for the production of the salt. Saltpetre is 

spppially valued as a manure with tobacco, sugar-cane, and garden crops gener- 

y (see Saltpetre, p. 974). [Cf. Mollison, lc. 119-21; Leather, Calcium 
Nitrate and Nitric Acid, in Agri. Journ. Ind., 1907, ii., pt. ii., 209-10.] 

Potash Manures: Pearl Ash, Kainit, etc.—Saltpetre is valued not only as 

a source of nitrogen, but on account of its potash. Continuous cultivation and 

removal of crops must, therefore, gradually lower the stores of this all-important 

material, With the return to the soil of decomposed vegetable matter or of 

plant ashes, the potash is to some extent restored. But sooner or later it must 

771 

Mineral 

Advantages of 
Milla, 

Mineral. 

Sulphate. 

D.E.P., 
d v., 175-6. 

Saltpetre. 

Potash. 



MANURES 
Phosphates 

Rice Husk. 

Phosphates. 

Bones, 

Sulphuric Acid. 

Phosphatic’ 
Nodules. 

Basic Slag. 

Manure 
Works. 

Trade. 

Bones. 

MANURES AND FERTILISERS 

be addedi 4s manure if fertility is to be preserved. To the Natives of India 

potash may be said to be summed up in Pearl Ash (see p. 49). Plant ashes have 
been for centuries valued for high-class cultivation. The subject is ly 
akin to rdbing and jumming (see above, p. 770). The value of wood-ashes — 
as manure will’ be found discussed in many Indian publications, such as- 
Indian Forester (1879, iv., 284-5). Rice husk, almost worthless as a catt 
food, is of great value as a manure, because of the high percentage of potash 
it contains. So also the refuse skimmings, in the process of sugar manufacture, — 
are much valued, and indigo refuse is also rich in potash. Recently, however, — 
certain natural minerals have come into the market as special potash-yielding 
manures. Of this nature is kainit, which contains 13 to 14 per cent. of potash. 
When calcined it is greatly improved, and may be given atfrom 2to 4 ewt. to the 
acre. It is useful on light lands rather than on clay soils. Large beds of this 
substance have been discovered in Germany. >. git 

Phosphates and Phosphatic Maunures, Basic Slag, etc.—The phosphoric acid 
required by plants is one of the soil ingredients liable to be exhausted by con- 
tinuous cropping, and must be supplied in the form of manure. It is on this 
account that pastures are liable to get worn out. The principal manures of 
this class are bones, superphosphates and reduced phosphates. Space cannot 
be afforded to. revert to the subject of bones and the special preparations made 
from them (see p. 169). But it may be here observed that large fossilific deposits 
have been found in many countries rich in phosphates. Holland (Rev. Min. Prod., 
in Rec. Geol. Surv. Ind., 1905, xxxii., 112-4) says of India, ‘‘ One regretful fea- 
ture”... “is the absence, in a country where agriculture is such a prominent 
industry, of any phosphatic deposits of value, and a further circumstance to be 
regretted is the continued export of phosphates in the form of bones, due primarily 
to the fact that, being without means for the manufacture of cheap sulphuric acid, 
superphosphates are not made in the country, and the little that is used is im- 
ported from Europe.” ‘ Amongst the phosphatic deposits of India, the principal 
and perhaps the only one worth considering is the deposit of phosphatic nodules 
of the septarian kind, occurring in the cretaceous beds of the Perambulur taluk, 
Trichinopoly district, Madras Presidency. Dr. H. Warth, in 1893, estimated 
that to a depth of 200 feet the beds contained phpsphates to the amount of 
about 8 million tons, but the nodules are distributed irregularly through clay, 
varying, in the different deep excavations made, between 27 and 47 lb. per 100 
cubic feet, and in some shallow diggings 70 lb. per 100 cubic feet. Analyses 
of these nodules show them to contain from 56 to 59 per cent. of phosphate, — 
and about 16 per cent. of carbonate of lime, with considerable variations in 
different nodules. The alumina and oxide of iron vary between 4 and 8 per 
cent.” Two attempts made to utilise these deposits have proved futile, and 
it is believed there is no present prospect of mining for export. [OC/. Hooper, 
Effects of Phos. Man. in Jalap Cult., Pharm. Journ., July 1896; Sly, Min. Fertil. 
in Ind., Agri. Journ. Ind., 1906, i., pt. iii., 243-6; Leather, Mem. Dept. Agri. 
Ind., 1907, i. (Chem. ser.), 45-57.] 

Basic Slag, a by-product in the manufacture of steel, and until recently a 
waste product, came into use as a phosphate and lime manure. It is ground 
to a fine powder, and in soil moisture is at once dissolved and rapidly absorbed 
by the roots. As it contains much iron it is not suited for soils already rich 
in that substance. [C/. Hughes, Journ. Soc. Chem. Indust., 1901, xx., 325 et seg. ; 
Hooper, Agri. Ledg., 1898, No. 20.] 

Indian Manure Works.—It would, perhaps, be invidious to attempt 
an enumeration of the bone-mills of India (further than has already been 
given, p. 169), since these by no means represent all the manure works, 
nor the firms that trade in indigenous and imported manures. 

Trade.—The traffic in manures is not an extensive one, and, when 

bones are eliminated, is hardly worth mentioning. The total exports 
in 1904-5 were valued at Rs. 43,77,841, of which Rs. 37,51,480 were 
bones, and in 1906-7 at Rs. 1,01,54,892, of which Rs. 55,45,241 were 
bones. But one point is worthy of consideration, viz. while the exports 
of raw bones have been declining steadily for some years past, the exports 
under the heading of Others (excluding oil-cakes) have been steadily 
increasing. In 1900-1 the exports of bones were valued at Rs. 58,41,916, 
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and the Others at Rs. 71,503; five years later (1904-5) thé Others 
had expanded to Rs, 6,26,361. It is believed this increased traffic may, 
to some extent, represent the expansion in the manufacture of special 
manures, the surplus, not required for India, being exported. Lastly, 
this increase in the exports of manures from India has been ehiefly 
from Madras and Burma. The imports of foreign manures are 80 un- 
important as scarcely to deserve notice. In 1904-5 they were valued at 
Rs. 50,980, and in 1906-7 at Rs. 55,105, and came almost exclusively 
from the United Kingdom. 
- [C/. Buchanan-Hamilton, Topog. Stat., etc., Hast Ind. (ed. Montgomery Martin) 
bp pe org Nicholls, Textbook Trop. Agri., 1892, 49-61 ; Voelcker, Improv. 

Agri., 1893, 93-134; Somerville, Journ. Board Agri., Sept. 1897, iv., 
145-51; Leather, Indian Manures, Agri. ., 1894, No. 3; 1895, No. 16; 

0. 8, 1-38; 1903, No. 2; also Final Rept. Agri. Chem., 1897, ch. iii., 
19-59 ; Thorpe, Dict. Appl. Chem., 1899, ii., 504-11 ; Shute, Barnyard Manure, 
U.S. Dept. Agri. Bull., 1898, No. 31; Woodrow, Gard. in Ind., 30-9, suppl. 7-10 ; 
Ind. en xvi., 112-9; Mollison, Textbook Ind. Agri., 1901, i., 83-133 ; Mukerji, 

ook Ind. Agri., 1901, 502-69 ; Wheeler and Hartwell, Conditions Determ. 
Poison. Action of Chlorides, Agri. Exp. Stat. Rhode Island, 1903, 287-304 ; Watt 
‘and Mann, Pests and Blights of the Tea Plant, 1903, 119-64; Roberts, Comm. 
Fertil., Agri. Exper. Stat. Calif, Bull., 1905, No. 171, 1-30; also Bull. 1904, No. 
‘159, 1-30; Proc. Board Agri. Ind., 1906, 13-4, 117-20; Eaper. Farm. Repts. 
(all Prov. for past decade); Comm. Fertil., extensive series Repts., etc., issued 
“ee 1 U.S. Dept. Agri. from 1903; Dept. Land. Rec. and Agri. Madras, Bull. 

o. 31.] 

MARANTA ARUNDINACEA, Linn.; Prain, Beng. Plants, 
1903, ii., 1047-8; ScrramMiInE&. West Indian Arrowroot, tikhar, tavkil, 
ararut, kiaka neshasteh, kuva mavi, tavaksha, pen-bwa, etc. A native of 
‘Tropical America and of the West Indies, cultivated in India. It yields 
the genuine or West Indian Arrowroot, so called to distinguish it from 
East Indian, the produce of Curcwma angustifolia (see p. 444), with 
which it is often confused. 

Cultivation.—The cultivation of this rhizome is briefly as follows :—Drills are 
made about 3 or 4 inches deep and 2 feet apart. On these the roots are planted 
‘in May, at a distance of a foot and a half apart, and covered over by earth. 
As the plants grow, they should be earthed up in the same way as potatoes. 
They require good, rich soil and plenty of water, which should, however, be 
withheld for a month or two previous to gathering the crop (Firminger, Man. 
Gard. Ind. (ed. Cameron), 143-4). Of Cuttack, Banerjei states that it grows 
well on rather sandy soil, and of Bombay, Woodrow remarks that as ards 
soil it is by no means fastidious, “fine sand at Nariad and loam and clay-loam 
at Poona being equally suitable provided heavily manured and irrigated.” 
Flowering takes place in August, and in January or February the crop may be 
taken up. The maturity of the rhizomes may be ascertained by the falling 
down of the leaves. In digging up the crop it is impossible not to leave behind 
small portions of the rhizomes, and from these fresh plants spring, so that it is 
often difficult to eradicate the plant from soils on which it has been once grown. 
The smaller rhizomes and the pointed ends of the larger ones, on which the “ eyes ”’ 
are situated, should be kept for fresh planting. A ing to Woodrow, the 
produce in green tubers is generally 6 to 7 tons per acre, though over 12 tons 
have been produced at Poona. According to Nicholls the rhizomes contain 
20 per cent. or even more of starch, and in Natal as much as a ton of arrowroot 
has been made from the rhizomes derived from an acre. It is eemeery 4 said 
that cultivation should not be attempted in localities remote from a liberal 
supply of water, since irrigation may not only be required by the crop, but water 
is essential in the manufacture of the arrowroot. 

Manutfacture.—The method of preparing the arrowrootis simple. The rhizomes 
after being well washed are scraped with a knife to remove the rind, and at the 
same time diseased or imperfectly formed portions are picked out and thrown away. 
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Tenacissima RAJMAHAL HEMP 

The rhizomes are then pounded to pulp in a mortar or reduced to that condition ; 
on a grater, .The pulp is then thrown into a vessel of water, which becomes \ 
turbid or milky while a portion of the pulp remains suspended as a fibrous mass. ¥ 
This fibrous portion is lifted out, rinsed, pounded once more and again thrown __ 
into water, lifted out a second time, rinsed, and then thrown away. The milky- 

Washing. looking fluid thus obtained from these several washings is now strained. thro i 
a coarse cloth to remove any particles of the fibre and other impurities, th 
liquid being thus passed into another vessel, and when the sediment has settled, ; 
the water is gently poured off and clean water added. This is again stirred up 
and strained through a fine cloth, and, on settling, the water is once more care- 
fully and gently drained away. The sediment that remains now consists of 
pure arrowroot, and is dried on sheets of paper by exposure to the sun, and 
packed ready for the market. It is a tasteless and colourless powder, which might 
be spoken of as consisting of pure starch granules. [C/. Hanausek, Micro. Tech. 
Prod. (Winton and Barber, transl.), 1907, 43—4.] i . ) 

West versus The genuine West Indian arrowroot may be readily distinguished from East 
Mase Sadian: Indian by its pure white colour and by its swelling in boiling water. (Cf. Milburn, 

Or. Comm., 1813, ii., 207; De Candolle, Orig. Cult. Plants, 1882, 81-2; Mason, 
Burma and Its People (ed. Theobald), 1883, ii., 209; Nicholls, Textbook Trop. 
Agri., 1892, 278-83 ; St. Vincent Arrowroot, Kew Bull., 1893, 191; also Bermuda 
Arrowroot, 1898, 50; Manuf. of Arrowroot in Ceylon, Trop. Agrist., Feb. 1, 1895, 
xiv., 557; Dodge, Useful Fibre Plants of the World, 1897, 235; Semler, Trop. 
Agrik., 1900,.ii., 747-66; Woodrow, Gard. in Ind., 1903, 480-1; A. W. and 
M. W. Blyth, Foods, etc., 1903, 141, 144-5; Agri. Ledg., 1904, No. 10, 135; 
L Agri. Prat. des Pays Chauds, 1904, iii., 757-8.] ; 

D.E.P., MARSDENIA, Br.; Fl. Br. Ind., iv., 34-7; Gamble, Man. Ind. 
v., 188-92. Trmbs., 1902, 492-3; Prain, Beng. Plants, 1903, ii., 695-6; Cooke, Fl. 
Rajmahal Pres. Bomb., 1904, ii., 165-7 ; ASCLEPIADACES. Sh 
Heke M. Roylei, wight murkila, pathor, tar, veri, kurang, kharchu, shengori, ote. 

A climbing shrub of the Himalaya, from Sikkim westwards, ascending to alti- 
tudes of 7,000 feet. It yields a fibre from which fishing-nets, lines and strong ropes 
are manufactured. 

M. tenacissima, Wight & Arn.; Rajmahal Hemp, tongus, jit (chiti), babal 
jak, etc. A climbing shrub of the Sub-Himalayan tracts from the Jumna to 
Nepal and extending South to Oudh, Bihar and Chota Nagpur; Chittagong 
and Upper Burma. 

Fibre. The bark of the stem yields a valuable Fisrz, which was said by Royle to 
be the second best in India. By the hill tribes it is used chiefly for bow-strings 
and netting. The fibre was examined in 1886 by Cross and Bevan, who reported . 
that it was of excellent quality and in point of fineness and durability ranked 
next to rhea. More recently a sample was sent to the Imperial Institute for 
examination. It was found to contain little or no lignocellulose, and to be 
exceptionally resistent to the action of alkalis. The remarkable quality of the 
fibre was also shown by the unusually high percentage of cellulose and by the 
large increase of weight on nitration. The length of the ultimate fibre was 
found to be 10 to 30 mm. Specimens were also submitted to leading firms of 
fibre brokers for commercial valuation. One reported that. the fibre, though 
short, was of great strength, and another that it was very strong, but harsh. 
The sample, of a length of 12 to 15 inches, was valued at £15 to £18 per ton, but 
it was stated if fibre 30 to 35 inches long could be sent, its value would probably 
be £35 to £40 per ton. In view of these facts the question arises whether experi- 
ments in cultivating the plant might not be undertaken, and whether the fibre 
could be successfully treated by machinery. [Cf. Royle, Fibrous Pl. Ind., 
1855, 304-5; Dodge, Useful Fibre Plants of the World, 1897, 235-6; Dunstan, 
eee ‘ab Marsdenia tenacissima, Imp. Inst., July 9, 1903; Agri. Ledg., 1904, 

o. 8. 
M. tinctoria, 2. Br. ; ryom, riyong, kalt lara, mai-nwai,ete. Alarge climbing shrub 

of the Sikkim Himalaya, Assam, the Khasia hills, Northern Burma and the 
Cirears. This species also yields a fibre, but is more especially interesting on 
account of the indigo Dyx yielded by the leaves. At the beginning of last cen- 
tury Roxburgh recommended its cultivation, but nothing appears to have been 
done, nor has the value of the dye been commercially tested. (See Indigo, p, 663,) 
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MATS AND MATTING MATERIALS; Long, Jndig. Pl. D 
Beng. (Bves list of mats and matting materials); Bast Mattinis, in Journ. 
Agri.-Hort. Soc. Ind., 1857, ix., 10; also 1859, x., 342 ; Birdwood, Indust. 
Arts Ind., 1880, ii., 223-4, 298 ; Mukharji, Art Manu/. Ind., 1888, 307-14 ; 
Journ. Ind. Art and Indust., 1890, iii., 31; Gee, Monog. Fibrous Mat. 
Pb., 1891, 6, 7, 10, 11, 14, etc. ; Japanese Floor Mattings, in Journ. Soe. 
Arts., 1892, 919 ; Watt, Ind. Art at Delhi, 1903, 447. 

For information regarding woven mats, the reader should consult 
and Rugs (pp. 271-6), and for the chief matting materials, the 

list below. The most famous of the so-called mats are the grass-mats— 
(a) of PAlgh4t on the Malabar Coast of Tinnevelly, and Ganjam in South 

_ India; (6) of Midapur and Calcutta in Bengal; (c) the sialpati mats 
of Eastern Bengal and Assam (Sylhet); (d) the coir mats of South 
India and Bengal; (¢) the munj mats of Allahabad, Agra and Delhi 
in North India ; (f) the date and other palm-leaf mats used all over 
India, more especially in Western and Southern India—in Bombay 
known as shaelu mats; and lastly, (g) ivory mats, woven from strips 
of ivory so fine that they resemble the strands of sitalpati (see Ivory, 
p- 698). 

Mats or rather screens (¢atties) made of the sweetly scented khas-khas 
are hung in front of doors, etc., to afford shade and to cool, by evapora- 
tion, the air which passes through their moistened texture. Bamboo mats 
are manufactured here and there all over India, and in Bengal more especi- 
ally darmé mats (those constructed of reeds, see Phragmites below) are all but 
universally used in house-construction. The traffic in darmé mats must, 
therefore, be very great, and give employment to a far larger number of 
persons than can be learned from published statistics. In some of the jails 
aloe-fibre mats are produced and find a fair market, while cane mats are not 
uncommon. These are formed by selected canes being placed parallel to 
each other and bound in position by cross-ties. They are exceptionally 
strong, and specially valued in public offices where there is much traffic. 

The following are the chief matting materials of India :— 
Agave (see p. 43). In the Panjab, the fibre of two species is a good deal 

used in jails for making daris, mats and ropes. It is beautifully white and takes 
dye much better than even munj (Saccharum), but it is neither so strong nor 
so durable. The plant is a slow grower and liable to exhaustion. [Gee, l.c. 4.] 

racemosa, Munro (see Bambusa, p. 99). 
Bambusa Tulda, fox. (see Bambusa, p. 101). 
Calamus—Canes and Rattans (see pp. 202-4). 
Clinogyne dichotoma, Sa/isb.; Fl. Br. Ind., vi., 258; Agri. Ledg., 1896, No. 

41; Nisbet, Burma under Brit. Rule and Before, 1901, i., 383 ; Scrrammeza. The 
i i, muktd-pdta, murta, thin, godinika, bhidra, ete. A woody shrub of 

Eastern Bengal, Assam, Burma and the Malay Peninsula. It thrives on moist 
ground, which need not be specially prepared, and it can be reproduced by cuttings 
as well as by transplantation of shoots. 

From the stems are prepared the famous sitalpati or ‘‘cool mats.” For 
the manufacture of the finest mats, the murta should be cut when one year old. 
The split stems as prepared are about 4 feet long, one-twentieth of an inch wide, 
and as thin as paper. The average size of the mats, when finished, is about 
that of an ordinary double bed. Owing to their coolness they are much used 
during the hot weather, both by Europeans and by Natives, being placed beneath 
the bedding sheets. As a historic fact of some interest it may be here mentioned 
that formerly the main corridor of the East India House in Leadenhall Street, 
London, is said to have been lined with this matting. The quality is judged by 
glossiness, smoothness and fineness of texture, and it is said that over the 
smoothest even a serpent cannot glide. The price varies from Rs.2 for the 
common sort to as much as Rs. 100 for the best qualities. The chief producing 
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districts are Faridpur, Bakarganj, Tippera and Chittagong in Eastern Bengal, 
Sylhet and Cachar in Assam, and Henzada in Burma. The industry is almost 
entirely confined to women. It has been suggested more than once that this 
fibre would make an excellent substitute for the Panama fibre in hat manu- 
facture. ‘The plant also yields a pith, which is discarded by the sitalpati makers, 
but which might well be employed as a paper material if procurable in sufficient 
quantity. [Cf. O. W., in Capital, April 25, 1901.] 

Cocos nucifera, Linn. (see p. 356). 
Corypha umbraculifera, Linn. (see p. 429). 
Crotalaria juncea, Linn. (see pp. 435-6). 
Cyperus tegetum, foxb. etc. (see pp. 467-8). J Y 
Hedychium spicatum, Ham.; the sit-ruti, kapurkachri, sheduri, etc. The 

leaves of this plant are made into the sleeping-mats employed by the hill tribes, 
where the plant is at all plentiful. . 

Hibiscus tiliaceus, Linn.; a large and abundant bush and affords a fibre 
obtainable by a process much less tedious than with most other fibre-yielding 
plants—a fibre which would appear well adapted for the manufacture of mats, 
ropes, and possibly also paper. In the Panjab it is occasionally employed in 
the construction of charpais, sides of carts, seats of bullock-waggons and mats. 
In New Caledonia and Tahiti it is made into fishing-nets (see p. 629). 

Ischemum angustifolium, Hach. (see pp. 694, 865). 
Juneus effusus, Linn.; Fl. Br. Ind., vi., 392. This common European rush 

is found in the Sikkim Himalaya and Khasia hills from 6,000 to 10,000 feet. 
J. glaueus, Ehrh. Beitr, which is not unlike the former species, though stiffer 
and darker, is met with in the Western Himalaya, Nilgiri hills and Ceylon. 
The European plant is in considerable vogue for the manufacture of baskets, 
mats and chair-seats, and it is suggested that similar uses might be found for 
one or both species in India, where they are at present entirely neglected. . 

Melocanna bambusoides, 7rin. (see Bambusa, p. 103). 

Nannorhops Ritchieana, 4. Wend/.; Fil. Br. Ind., vi., 429; Gamble, Man. 
Ind. Timbs., 733 ; Patmem. The mazri, patha, kilu, pfis, etc. Usually astemless 
shrub, but occasionally develops a stem 10 to 14 feet long. It is met with in 
Sind and the Western Panjab as well as in the Kuram Valley and in Baluchistan, 
many acres of country about Harnai being covered with it, and ascending the 
hills to 5,500 feet above the sea. : 

In former times it was common all over Kohat, but railway construction has 
led to an increased export to the Cis-Indus districts, and the more easily available 
mazri supplies have been exhausted. In 1882 measures were taken to protect 
the palm. The green leaves are beaten out with a mallet, and the fibre obtained 
is used for matting, fans, baskets, hats, sandals, nets, etc. Waziri baskets 
and mats procured at Bannu are famous all over the Western Panjab. Rope 
is also made from the stems and leaf-stalks, though apparently it is not very 
strong. The leaf-bud, young inflorescence and fruit are eaten, and the leaves 
regarded as a purgative medicine for cattle. The seeds are made into rosaries 
and exported from Baluchistan (Gwadur) to Mecca. The price of mazri matting 
in Peshawar is about Rs. 8 per 100 sq. yards, and its popularity appears to be 
increasing. 

Nipa fruticans, Wurmb.; Fl. Br. Ind., vi., 424; Gamble, Man. Ind. Timbs., 
729; Patmex. The gilga, golphal (fruit), golpatia (leaves), dani, etc. ; a large 
creeping gregarious palm of the Sundribans, Chittagong, Burma and the An- 
damansl The old fruits are large, the interior being hard like ivory, but trans- 
parent ; they are carried to the sea and floated to great distances. The leaf- 
stalks are used to help in floating swndri logs in the Sundribans, also as fishing- 
floats. The leaves are very largely employed for thatching and in making mats. 
In the Straits Settlements they are used for covering cigarettes. Toddy is 
obtained from the spathe (as Linschoten observed in 1598), and the young fruit 
is edible. Gamble states that the trade in golpatta leaves in the Sundribans 
amounts yearly to about 135,000 tons, valued at nearly Rs. 60,000. 

Oryza—Rice Straw (see p. 826). In Kullu and Hazara, mats called mandri 
and phindi, as also string, are made of rice-straw. 

Pandanus, the screw-pines, might be described as a genus of palm-like 
evergreen trees or shrubs, often scandent and possessed of copious and strong 
aerial roots. 'They are met with in the moist tropical regions, chiefly Mascarene 
and Malayan, Hooker (Fl. Br. Ind., vi., 483-7) describes some seven Indian 
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CHIEF INDIAN MATERIALS 

P. odoratissimus, t/nn. f. (P. fasicularis, Lam.); the keura, kea, ketuki, 
keori, a thalay, talai, kaida, satthapu, etc. mmon on the satidy coasts 
of South India, Burma and the Andamans, It forms dense impenetrable thickets 
in the tidal forests, and is extensively grown as a hedge plant. It is also 
epovally cultivated in in South India on account of the fragrance of 

of flowers. ese, tied up within the few adjacent leaves, are sold 
in market towns, and may be seen in shops and at the! railway stations. 
The women wear the fresh flowers in their hair and use them as offerings at the 
temples, From them is also 1 ig keura, perhaps the most characteristic and 
most ia. 
are 

_ 

widely used perfume of In The soft floral leaves and pulp of the fruit 
also eaten. e leaves afford an excellent fibre which is employed f-r 

nets, sacks, brushes, mats, etc. [Of. Marco Polo, Travels (ed. Yule), ii., 250; 
, Ananas silvestris, Exot. Pl., 1605, 285; Ain-i-Akbari, (Jarrett, transl), 

ii., 126; Forster, Pl. Esc., 1786, 38-41; Taleef Shereef (Playfair, transl.), 141; 
Rept. Ind. Hemp Drugs Comm., i., 156.] 

Phoenix, several species (see pp. 834-5) ; also Basket- and Wicker-work (p. 115). 
; of the reeds proper there are two species, P. communin 

(dila or démbii), met with inthe marshes and on the margins of lakes in North- 
West India up to altitude 10,000 feet, and P. karka (nala, nal, nar, sur, kaing, 
karka, etc.), found in the swamps of the more tropical India. 

The former is employed on the Dal Lake of Kashmir as the radhe that con- 
stitute the foundation of embankments and floating islands. The culms of 
both species are extensively utilised all over Indiain the construction of chairs 
(morhas) and baskets; they are also largely used for lutes and the tubes of 
smoking-pipes (hukahs), Split open they are made into mats, and thus con- 
stitute one at least of the sources of the darmé mats of Bengal. These are pro- 
duced cheaply and in great abundance, being universally employed in house- 
construction. They are also utilised as lining (dunnage) of ships to protect 
and isolate cargoes, and they might with advantage be used to line the 
inside of iron roofing. The flowering stalks are beaten out and afford a useful 
rope-fibre. [C/. Lisboa, Bomb. Grass., 116; For. Admin. Repts. ; Rec. Bot. Surv. 
Ind., ii., 155, 240, 247, 360,] 

Pseudostachyum (see Bamboo, p. 104). 
Saccharum arundinaceum, fetz. (see pp. 929-30). 
Tachardia lacea, Kerr.; for mats made of lac, confer with account given by 

Birdwood (Indust. Arts Ind., 1880, ii., 223-4). A thread of lac is wound around a 
stick, and, after drying, is drawn off and broken into sections of three or four 
wiih each. These are then linked together into mats of all sorts of variegated 
colours. 

Typha; Fl. Br. Ind., vi., 488. There are three species of Reed Mace, 
Elephant Grass or Cat’s tail Bullrush, between which, for the present purpose, 
it is hardly necessary to draw distinctions since their properties and uses 
are practically identical. These are known as 7. angustata, the lukh of 
ha oo India; 7. elephantina, the pater, hogld, bora, dib, pun, rdmabdna, ete. ; 
and ©. Laxmanni, the pitz of Kashmir. 

The culms, as also the leaves of all three forms, are extensively used in —— 
sieves, thatching huts and house-boats, and in the manufacture of mats, ropes an 
baskets. In Sind they are also employed in the construction of crude boats 
called tirbo, also floats and buoys to support swimmers. They are much valued 
for their long roots, which bind loose soils and embankments. The pollen is 
regularly collected, and on the Indus forms a fairly important article of food, 
being baked into cakes. Bhaduri (Rept. Labor. Ind. Mus. (Indust. Sec.), 1902-3, 
27) has given the results of his chemical analysis of this article of food. It 
contains carbohydrate, 44-50; albuminoid, 19°75; cellulose, 17°80; oil, 2°70; 
the balance ash and water. The young shoots and tender roots are also eaten, 
and the lower succulent of the fruiting spike, soaked in oil, are used as a 
torch, whilst the down of the ripe fruit is mixed with mortar as a binding material. 

The rushes are split and woven into coarse mats for covering boats and for 
making walls or partitions of houses. The leaves also find a purpose in the 
construction of soft matting as, for example, in Kullu, Kumaon, Sind and else- 
where. In the Panj4b, Typha is generally adopted as a matting material when 
mazri (Wannorhops) is not available. [C/. Ain-i-Akbari (Jarrett, transl.), ii., 123 ; 
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MATS AND MATTING 

Taleef Shereef (Playfair, transl.), 31; Gee, Monog. Fibrous Mat. Pb., 1891, 2; 
Dodge, Useful Fibre Plants of the World, 1897, 319 ;° etc., etc.] ey 

Vetiveria zizanioides, Stapf; the khas-khas (see p- 1106). é' 

Trade and Commerce.—The statistics of mats and matting given in 
the annual official returns of trade exclude Coir Manufactures, and it 
is not shown to what extent they include mats or rugs other than grass- 
mats. The Exports to foreign countries during the years 1899-1900 
to 1906-7 showed no great fluctuation in quantity but a remarkable 
undulation in value, due perhaps to the demand for cheap goods in 
one year being supplanted by more expensive articles in the next. 
The highest recorded value was Rs. 2,41,887 in 1900-1.. In 1903-4 
the amount stood at Rs. 58,754; in 1905-6 was only Rs. 27,267; and 
in 1906-7, Rs. 47,617. Madras has more than half the trade in quantity 
but realises less in value than Bombay. The re-exports were at their 
highest value in 1903-4 (Rs. 26,234), and represented chiefly trade from 
Bombay to East Africa, Turkey-in-Asia and Persia. Of the Imports 
a large share should probably appear as Carpets and Rugs, as, for example, 
the supply (56 per cent.) that comes from Mekran and Sonmiani. Other 
considerable contributors are China (Hongkong) and the Straits Settle- 
ments. The highest value in the years mentioned (1899-1907) was 
reached in 1904-5 (Rs. 2,94,182), and of that Rs. 1,52,782 and Rs. 49,473 
were taken by Bombay and Sind. 

As regards Corr Manuractures (excluding rope and presumably 
including some proportion of articles other than matting) the trade is 
almost entirely concentrated in Madras, which in 1903-4 exported to 
foreign countries some 473,281 cwt., valued at Rs. 46,78,050, chiefly to 
the United Kingdom and Germany, the total foreign trade of all provinces 
having been 483,355 cwt., valued at Rs. 47,90,110. In 1906~7 the ex- 

ports from Madras were 552,703 cwt., valued at Rs. 55,24,154, and. the 
total foreign trade 559,329 ewt., valued at. Rs. 56,00,268. At the same 
time the Madras Presidency contributed to Bengal and Bombay a fairly 
large quantity, namely Rs. 9,00,000 worth. (See also Cocos nucifera, 
p. 362.) 

MEDICAGO SATIVA, Linn.; Fi. Br. Ind., ii., 90; Prain, 
Beng. Plants, 1903, i., 414; Leauminos™. Lucerne, Purple Lucerne, or 
Alfalfa, vilayti-gawuth, hol, spastu, sebist, yurushea, beda, vilayti-hillu, 
etc. 
_ _According to De Candolle, the plant is a native of western temperate Asia, and 
is found apparently wild in Afghanistan and Baluchistan. Stein (Ancient Khotan, 
1907; 130) speaks of it as extensively cultivated in Khotan and used as fodder. 
It is now largely grown in many parts of India and affords excellent forage 
for horses and cattle, if given in moderation. At least two varieties are culti- 
vated, the Kandahar and the Persian or Arabian. ‘The latter is the crop 
ordinarily met with. , 

Cultivation.—In the Poona district, according to Mollison, the best time 
for sowing is either early in the rains or between October and December ; in 
the north of India, from the middle of October to the middle of November. 
The price of seed ranges from Rs. 0-14 to Rs. 1-8 per lb. The usual Native 
method of sowing is broadcasting on a clean, well-prepared bed, but by this 
method the field gets foul by deep-rooted grasses and other weeds, and the lucerne 
fails when it ought to be in full vigour. A good method of cultivation is as 
follows :—The field should be well ploughed and brought into a thoroughly friable, 
smooth, clean condition during the rains. In September, 30 cart-loads per 
acre of well-decayed farm-yard manure should be given. The manure must ° 
be evenly spread and mixed thoroughly with the soil. Ridges are then formed 
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MELANORRH@A 

BURMESE VARNISH TREE USITATA 
LacquerWare 

22 to 28 inches a , on which the seeds are sown (10 lb, per acre) in a groove 
along the top, covered by not more than 1} inches of soil. Frequent waterings 
are necessary during the first fortnight. On medium soil, lucerne grown in the 
above manner requires water every eighth day in the cold season, every sixth 
day in the hot weather, and oftener if the soil be light. Water should also be 
ven during breaks in the monsoon. It requires liberal top-dressing at short 
tervals. At least 5 tons of well-rotted farm-yard manure should be applied 

| rpeinipel int al the ten: d-f keep the field clean, principal object of the and-furrow system is to 
since the furrows can easily be weeded each time the crop is cut by using an 
ordinary bullock-hoe. A crop will be well established in six months, and should Crop. 
ne Peete ae eee Cont Cate per annum. In 1893-4 the best results 

on the Poona Farm were as follows :—outturn per acre, 31,816 Ib. ; 
value per rupee, 120 lb. ; cost of cultivation per acre, Rs. 85-3-8 ; value of pro- 
duce acre, Rs. 265-2-0. [C/. Bentham, Rev. of Targioni-Tozzetti, in Journ. 
Hort, Soc., 1855, ix., 139; De Candolle, Orig. Cult. Plants, 1884, 102; Burke, Primer 
on Oult. Lucerne, in Meerut Press, 1891; Voelcker, Improv. Ind. Agri., 1893, 
193, 202, 240; Duthie and Fuller, Field and Garden Crops, iii., 61 ; Mollison, 
Agri. Ledg., 1893, No. 18; 1894, No. 5; Leather, Food Grains and Fodders, in 

i. Ledg., 1903, No. 7, 156, 174; Smith, Lucerne, U.S. Dept. Agri. Farmer's 
Bull., 1895, No. 31; Moreland, Note on Cult. Lucerne, in Dept. Land Rec. and 
Agri. U. Prov. Bull., 1897, No. 6; Cawnpore, Exper. Farm Repts.; Journ. 
Board Agri., Sept. 1897, iv., 218-21; June, 1899, vi., 39-44; 1901, vii., 485-8; 
Mollison, Textbook Ind. Agri., 1901, 229-33.] 

 MELANORRHGA USITATA, WWall., Pl. As. Rar., i., 9-12, DEP., 
tt. 11, 12; Fl., Br. Ind., ii., 25; Watt, Kew Bull., 1906, 137-47; also v-, 208-10. 
Ind. Art at Delhi, 1903, 218-24; Anacarpiacea. A large deciduous Burmese 
tree of the open forests of Manipur, Burma and Siam, rare in dry forests. 
It is generally known as Tae Burmese VARNISH TREE, and by the following 
vernacular names, thitsi, kheu, suthan, kiahong, etc. (See Semecarpus, 

. 981. 
2 In pura to affording a useful Trouser, it yields a natural VaRNnisH of Timber and 
great interest and value, and one which may be characterised as having originated V*™sh. 

t 

several distinct industrial and art conceptions peculiar to the Burmese, Shans 
and Siamese. In Maymyo the preparation of the crude black varnish may 

o be spoken of as the chief forest industry, but it is also largely extracted in the 
Monghong State. In fact, wherever the tree abounds the varnish is collected. 
In such tracts it is rare to find a tree that has not been tapped. It is ex- 
ported mainly from the Northern and Southern Forest Circles of Burma. To 
obtain the varnish, V-shaped iacisions, 9 inches long and 5 inches a’ at the 
base, are cut on the bark of the trees, the apex pointing down. tongue 
of bark within these scars is then slightly lifted up and a specially egret 
joint of bamboo driven in horizontally immediately below the apex of the 
incision. The sap which exudes from the inner bark drains into the bamboo Method of 
receiver. This is emptied at the end of ten days, when the flow of varnish Tepping. 
is observed to become scanty. A second cut is made along each side of the 
contained tongue of bark, which is also again raised up slightly and the 
bamboo receiver placed more conveniently to the new secarification. After 
this has yielded all the varnish that seems likely, a new incision is made 
a little higher up. It would appear that young trees yield better than fully 
formed ones. “By the tapping process the trees become much distorted, 
and it is no unusual occurrence to find some that manifest 50 to 60 suc- < 

: cessive scarifications. One man, it has been estimated, can look after and Daily Routine. 
{ collect the varnish from 1,200 trees, provided they are not too much scat- 

tered. He can scarify and collect from about 200 trees a day. The best Gemmmas 
season for working is from July to October, and one man may collect from 

; 146 to 182 Ib. in one season. In 1904-5, 38,622 viss, and in 1905-6, 36,382 
: viss, were collected under license and permit. [Of. Ann. Rept. For. Admin., 

1904-5, 55.) . 
Thitsi is largely utilised in its liquid state as a natural varnish, and has the Burmese 

great merit of preserving woodwork. Thickened by sawdust, cow-dung ashes, 1#eqwer Ware. 
or bone-ashes to a plastic condition, it is employed as a Cement and body 
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Bastard 
Cedar. 

THE NEEM OR MARGOSA TREE 

material or moulding substance. It may be coloured with lamp-black, gold-leaf, 

vermilion (not red lead), orpiment, indigo, etc., and applied with a brush or by 

the hand direct, or to objects revolving on the turning-lathe. When painted 

on cloth or paper the form used is very thin and pure, but on drying the articles 

are found to have been ‘rendered waterproof! As a cement: it is largely em- 
ployed in the Burmese glass mosaics, but by far its best-known property is in 
the manufacture of the so-called Burmese lacquer ware, of which there are ‘four 
types and centres of production—Pagan; Prome; Mandalay; and Manipur 
leather varnish. tena Dhiey 

MELIA, Linn.; Fl. Br. Ind., i., 543-5 ; Gamble, Man. Ind. Timbs., 
1902, 143-6; Talbot, List Trees, etc., 72-4; Cooke, Fl. Pres. Bomb., 
1902, i., 205-6; Prain, Beng. Plants, 1903, i., 313-4; Duthie, Fl. Upper 
Gang. Plain, 1903, 150-1; Brandis, Ind. Trees, 1906, 140; Mutiaceam. 
A genus of trees comprising five species, natives of India and the Malay 
Archipelago. 

M. Azadirachta, Linn.; M. indica, Brandis, For. Fl., 67; Azadirachta indica, 
Jussicu, in Mém. Mus. Hist. Nat. Paris, 1830, 19, 221. The Neem or 
Tree, nim, agas, limba, kohumba, vépa, taruka, bevina, thin, kamakd, ete. A 
large tree; according to Gamble, probably wild in the forests of the Karnétak 
and parts of the Deccan, and perhaps also in the drier, inland parts of Burma; 
elsewhere cultivated. 

It is of considerable economic importance. From the bark there exudes 
a bright amber-coloured Gum, which 1s collected in small tears or fragments. 
This is said to constitute a portion of the commercial “ gum gattie,” and of 
‘* Bast India gum.” It is considerably esteemed medicinally as a stimulant. 
From the seeds a fixed acrid, bitter Or is extracted, of a deep yellow colour 
and disagreeable flavour. As an anthelmintic and antiseptic it is in much 
demand, and is largely used by the poorer classes for burning, but said to 
smoke badly. The barks of trees are often painted with it to protect them from 
insect pests. By the women of Sind it is applied as a hair wash. The chemistry 
of this oil was fully investigated by the late Dr. Warden, and a detailed account 
of his results is given in the Dictionary. Nim oil-cake is regarded as a useful 
fertiliser. In addition to the gum and oil, the bark, young fruits, seeds, leaves, 
flowers and sap have all medicinal properties assigned to them or are spoken 
of as edible. The leaves are utilised to preserve books, papers, cloths, etc., 
from ravages of insects. They are said, moreover, to be useful in keeping away 
mosquitoes. Hooper (Rept. Labor. Ind. Mus (Indust. Sec.), 1903-4, 30-1) records 
the results. of his investigations. Fresh leaves were distilled in water. It was 
found that a distinct allyl- or onion-smelling compound was present in the dis- 
tillate. The powdered leaf, when burnt, gave off an odour found to prove fatal 
to insects. The extract of the leaves was intensely bitter and contained evidence 
of an alkaloid. ti 

The sap or nim Toppy is yielded by the tree either spontaneously or is ex 
tracted artificially. In the former case, a clear and colourless liquid flows in 
a thin stream or continuous droppings from two, three or more parts of the 
plant simultaneously for several weeks on end. Artificially it is obtained by 
exposing a healthy-looking root, cutting it through, and placing a vessel beneath 
to receive the exuding liquor, which is a refrigerent, nutrient and \alterative 
tonic. The Woop is durable, has an average weight of 50 to 52 lb. per cubic 
foot. Its chief use is for cart-construction, ship-building, agricultural imple- 
ments, and in South India for furniture. The twigs are largely used as tooth- 
brushes. [Cf/. Garcia de Orta, 1563, Coll., xl. ; Taleef Shereef (Playfair, transl.), 
170 ; Jacob Breynius, Icon. Rar. Pl., 1739, 15, t. i.; Buchanan-Hamilton, Stat. 
Ace. Dinaj., 1833, 154; Moodeen Sheriff, Mat. Med. Mad., 1891, 100-5; Baner- 
jei, Agri. Cuttack, 1893, 185, 187, 201; Woodrow, Gard. in Ind., 1899, 59, 233 ; 
Mukerji, Handbook Ind. Agri., 1901, 296-7; Watt and Mann, Pests and Blights 
es he nae rg 1903, 411 ; Cunningham, Plagues and Pleasures of Life in Bengal, 

M. Azedarach, Linn. ; Rec. Bot. Surv. Ind., 1894, i., 70, 148, 195; ii., 52; iii, 
186. R The Persian Lilac of Indian writers, Bastard Cedar or Bead Tree, drek, 
bakdin, deikna, ghoré nim, thamaga, chein, maha-limbo, malai, vembu, bévu, ta- 
ma-ka, etc, A deciduous tree doubtfully indigenous in.the Sub-Himalayan tract 
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SUPPLY OF MICA 
area @ commonly met with up to 6,000 feet in altitude, and frequently culti- 

in India and Burma. 
Like the nim, this species also yields a brown adhesive Gum and the seeds 

afford a fixed oil; but these are notimportent. It has long been used in medicine 
b She Arebs'andiPersiane, bas tlie: Hindus seem to have neglected it in favo 

nim. The stone from the fruit is employed all over India as a bead, being 
perforated and strung into necklaces, rosaries, etc., and is supposed to act as a 
charm against disease. WAecoeling to.snosb writers, the wood 1a: liable.40 
and t, but Gamble states that the samples used at the Imperial Forest School 
for Museum cases and furniture tehaved. well, It is handsomely marked and 
takes an excellent polish. [C/. Taleef Sheree/, lc. 39, 162; Paulus Algineta 
(Adams, Comment 1847, iii, 449-50; Bentham, Rev. of Targioni-Tozzetti, 
Journ. Hort, Soc., 1855, ix., 177; Moodeen Sheriff, 1c. 99-100; Banerjei, 
le. 185, 195 ; Woodrow, lc. 233; Firminger, Man. Gard. Ind. (ed. Cameron), 
1904, 635; Der Tropenpflanzer, Oct. 1904, No. 10, 578-80.) 

M. composita, Willd.; M. dubia, Hiern (non Cav.), in Fl. Br. Ind., i, 545. 
The eistr, kadi-khajur, limbarra, dingkurlong, mallay vembu, bévu, etc. A large 
deciduous tree of the Sikkim Himalaya, up to 6,000 feet ; Khasia hills; hills 
of Western Ghats in South India and west coast forests from the Konkan south. 
Gamble states that the wood will st be found useful for tea-boxes and 
similar purposes, and that it should be cultivated on account of its rapid growth. 
In Ceylon, the outriggers of native boats are made of it. 

MICA; Ball, Man. Econ. Geol. Ind., iii., 524; Holland, Mica De- 
posits Ind., in Mem. Geol. Surv. Ind., 1902, xxxiv., pt. 2; Phosphatic 
Mica-Peridotites in Lower Gondwana Rocks, Beng., in Rec. Geol. Surv. Ind., 
1894, xxvii., pt. 4, 129-46 ; also Rev. Min. Prod., in Rec. Geol. Surv. Ind., 
1905, xxxii., pt. 1, 14, 63-9; 1907, xxxvi., 76. The group of minerals 
known collectively under the name Mica have several characteristics in 
common, which vary with the combining ratios of the bases and the 
silica of which they are composed. The light-coloured micas generally 
belong to the kind known as muscovite, the black to biotite; other 
varieties are lepidolite and lepidomelane. It has the following vernacular 
names :—abrak, appracam, kokabdlarz, vajrébhra (black mica), etc. 

Sources. —Though mica is one of the most widely distributed minerals in India, 
its occurrence in plates of sufficient size to be of commercial value is limited to a 
few tracts. Holland (Mem. Geol., l.c.) gives a full account of the geographical 
distribution of the known mica-bearing areas of India. The most important 
localities occur in the provipecs of Bengal, Madras, Bombay and Burma, but in 
another publication (Rev. Min. Prod., l.c.) he states that Bengal and Madras 
are the only provinces in which the mica-mining industry can be viewed as 
established and important. In the official returns, Financial and Commercial 
Statistics, published by the Government of India, iculars are given of factories 
or works that employ 25 persons or over. nder “ Mica Mines” (on that 
standard) there were in 1901, 17 mines employing 6,668 persons ; in 1902, 16 
mines employing 7,242 persons; in 1903, 18 mines, employing 6,276 persons ; 
and in 1904, 45 mines, employing 6,559 persons. Including grades of mica 
mines, there were 9,165 persons employed on the average during the three ewe 
ending 1903, of which 6,694 were in Bengal and 2,471 in Madras. In 1905, 15,244, 
and in 1906, 15,723 daily workers were recorded at the mica mines. 

Outturn.—As regards the outturn, Holland observes that the published returns 
grossly understate both the quantity and value, since they are below the figures 
usually quoted for the exports. ‘‘ As the only mica on which royalty is charged 
is that raised on Government land, and as many mica miners have mines in both 
Zemindari and Government land, there are obvious reasons for understating 
the production; and, besides this fact, the flourishing industry of stealing mica 
diminishes the returns for production without affecting the export figures. A 
considerable quantity of mica of the poorer grades is consumed in the country for 
ornamental and decorative purposes, and a small quantity of the larger sheets 
is used for painting pictures on, in various parts of the country. As far as the 
figures for quantity are concerned, therefore, the exports cannot be accepted as 
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an approximate expression of the production ; but as regards value, the export 
returns may be accepted as a closer approach to the figures which should express 
production.” 

Uses.—The uses of mica depend on its peculiar combination of qualities, viz. 
its highly perfect cleavage; its transparency to light, together with a comparative 
opacity to radiant heat-rays ; its low power of conducting electricity ; its chemi- 
cal stability ; the great flexibility of its folia, combined with a high elastic limit 
and consequent power to resist violent shocks or sudden changes of temperature. 
It may be substituted for glass in lanterns, doors of furnaces, windows, as a 
glazing material for pictures, for backing of mirrors, ete. By far the largest 
quantity of sheet mica, however, is used for electrical purposes, for covering 
portions of dynamos and other electrical machines. For similar uses, thin films 
have lately been used for making the so-called Micanite, in which films of mica 
are made to adhere to one another by a highly insulating cement. According 
to Holland, the invention of micanite has created a new opening for the use of 
the smaller grades of mica, formerly rejected as waste. . In India itself mica is 
chiefly employed for decorative and ornamental purposes, e.g. in ornamenting 
temples, palaces, and many of the banners, robes, etc., employed in ceremonies. 
In fine fragments or as powder it is also used for ornamenting pottery and fancy 
cloths, especially the Afridi wax-cloth (see Carthamus, p. 282). Finally, it is 
used to a considerable extent in Native medicine, and even more naturally and 
successfully as a manure. 

Trade.—For the years 1897-8 to 1902-3, it is stated that the mica Exports 
averaged 19,173 cwt. with an annual value of £77,613, or £4°05 per cwt. A 
table is furnished by Holland that shows the relative contributions of the mica- 
exporting provinces. The two chief, Bengal and Madras, during the years under 
review (1897-1903) contributed to the average total as follows :—Bengal, 12,282 
ewt., valued at £52,272 ; Madras, 6,872 cwt., valued at £25,241. Of these exports 
the United Kingdom took the largest share, amounting on the average to 14,843 
cwt., valued at £56,799, or 77°4 per cent. of the total quantity and 73°2 per cent. 
of the total value. Much of this, however, is sold in the United Kingdom for 
transmission to the Continent and America. The United States come next, 15°5 
per cent. of the average total quantity and 20°1 per cent. of the total value. 
The mica sent to America, it is stated, brought a higher price, as only the better 
qualities could face the heavy import duty imposed by the Dingley Tariff in 1897. 
Turning to the annual statement of the Trade and Navigation of British India 
with foreign countries for the year ending March 1907, we learn that the following 
were the actual exports from India during the past five years :—1901-2, 16,298 
ewt., valued at Rs. 10,50,511 ; 1902-3, 20,412 cwt., valued at Rs. 13,13,909 ; 
1903-4, 21,548 cwt., valued at Rs. 12,94,453 ; 1904-5, 19,575 ewt., valued at 
Rs. 14,68,986 ; 1905-6, 31,554 ewt., valued at Rs. 23,94,413 ; and 1906—7, 51,426 
cwt., valued at Rs. 38,24,988. 

[Cf. Watt, Rev. Min, Prod., 1893, 23-4 ; 1894, 22-3; 1895, 47-8 ; 1896, 49-50; 
Handbooks Imp. Inst., 1893, No. 19 ; Repts. of Chief Inspector of Mines ; Mervyn 
Smith, Mica Mining, in Beng. Trans. of Instit. of Mining and Metall., 1898 ; Rept. 
on Bendee and Jhirkee Mica Prop., Hazaribagh Dist., Chota Nagpur, 1898 ; Min. 
Indust., 1898, vi., 478-81; 1899, vii., 509-10; 1901, ix., 472; 1902, x., 458; 
1903, xi., 468; Dutt, Mat. Med. Hind., 1900, 76-80 ; Dunstan, in Agri. Ledg., 
1900, Nos. 2, 24; Mica Deposits of Ind., Bull. Imp. Inst., No. 1 Board of Trade 
Journ., suppl., May 21, 1903, xlix.l.; Imp. Inst. Tech. Repts., 1903, 27-34 ; 
Watt, Ind. Art at Delhi, 1903, 211, 231-2.] 

MORINDA, Linn. ; Fl. Br. Ind., iti., 155-8; Watt, Agri. Ledg., 
1895, No. 9; Gamble, Man. Ind. Timbs., 422; Talbot, List Trees, etc., 
1902, 196; Prain, Beng. Plants, 1903, i., 572-3; Cooke, Fl. Pres. Bomb., 
1903, i., 613-5 ; Duthie, Fl. Upper Gang. Plain, 1905, i., pt. 2, 426-7 ; 
Brandis, Ind. Trees, 1906, 392 ; Rupracrm. A genus of erect or climbing 
shrubs or trees which comprises about 40 species, all tropical. Of these 
seven are natives of India. ; 

M. angustifolia, Roxb. ; Rec. Bot. Surv. Ind.,i., 248, 347. The déru haridrd, asugach, 
chenung, ban hardt, ytyo, etc. An evergreen bush of the Eastern Himalaya 
ascending the hills to 6,000 feet in altitude; Assam; Eastern Bengal to Tenas- 
serim. 
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THE AL OR ACH DYE CITRIFOLIA 

The young roots (more especially the root-bark) yield a w Dye, 
which is used fairly extensively by the Natives of Eastern al Darjeeling, 
also by those in Assam, and to a small extent in Burma. In ‘jee the 
Garo , McCann writes that the dye is pre by pounding the bark of the 
root and boiling it in water, then s ing and boiling over again till the required 
consistency is obtained. In dyeing cotton yarn or cloth, certain Si ese that 
act as mordants or acids td brighten ‘the colour are used along with the morinda 
extract, or other dyes are employed ‘along with it, to produce brilliant reds. 
Duncan (Dyes and Dyeing in Assam, 1896, 35) gives full particulars of the system 
of d with Morinda angustifolia that prevails in Assam. Chips of the bark 
of le (Baceaurea sapida) and the leaves of the lodh (Symptocos spicata, 
p. 1053), by most writers said to be the chief mordants employed. [C/. Mason, 
Burma and Its People (ed. Theobald), 1883, ii., 422,] 

M. cltrifolla, Linn. ; M. tinctoria, Roxb, ; Watt, Agri. Ledg., 1895, No. 9, 2 plates. 
A plant often called the Indian “ Mulberry,” or Togari Wood of Madras; dl, dch, 
bdértundi, surangi, nina, nina, sira, maddi, nyah-gyi, etc. A small tree or large 
bush formerly widely cultivated throughout India; but within the past few years 
the industry has been entirely ruined and the cultivation practically abandoned. 

Cultivation.—The cultivation of Merinda has been discontinued, or nearly so, 
since the introduction of aniline dyes. In many districts where it was formerly 
a profitable industry, as in the Central Provinces and Berar, it has for several 
years been practically discontinued. A full account of the methods of cultivation 
and position of the industry is given in the Agricultural Ledger (l.c. 137-9). It is 
there stated that the crop was formerly very profitable. One of the most striking 
features was the circumstance that from a perennial tree, which may attain a 
height of 30 to 50 feet, a biennial field-crop had been produced that rarely 
exceeded a height of 2 feet, though it flowered and fruited freely. 

‘The soil was prepared as for other crops. It was ploughed three times, cleared 
of weeds, and sown in June, The seed was procured from previous field-crops 
and put through a process of special preparation. This was the choti-al, and was 
the erop exclusively grown in certain localities, such as the Anjangaon neighbour- 
hood. In other villages a crop known as moti-al was also grown, the seed for 
which was obtained from trees which grew near by, and not from the previous 
field-stock, The fruits were collected, piled in a heap till they turned black and the 
pulp softened. This was accomplished in three or four days. After separating 
the seeds by breaking the fruit on stones or by the mogra (mallet), the seeds 
were piled together for fifteen days, To remove the remai of the pulp the 
seeds were placed in baskets and sunk in the river and finally spread out to dry, 
About 40 lb. were drill-sown to the acre. The moti-al often flowered and fruited 
the first year, and would continue to do so during the second or even third. At 
the village of Anjangaon, the choti-al crop was usually gathered in the third year 
and dug up somewhere in November to January. Sandy soils were best suited, 
black soils being too hard for the roots to penetrate. The Anjangaon cultivators 
considered the three-year-old crop to be the best. After the roots were dug up 
and separated from the stems, they were cut into small pieces, spread out to dry, 
and in eight to twelve days were ready for market. e al crop was followed 
by cotton, which in its turn was followed again by al. 

Dye.—A full account of the Native methods of utilising the dye is given in 
the Dictionary. The reader should also consult the Agricultural Ledger (l.c. 
141-4), where it will be found an account of the process in Gondal, Kathiawar, 
has been contributed by Mr. M. J. Bharwada. A widespread opinion prevails 
among Natives that textiles dyed with al are protected against the depredations 
of white ants; and if this were so, it would be a powerful argument in favour 
of its extended use, instead of its discontinuance, but the matter has never been 
scientifically confirmed. Some years ago the dye was thoroughly investigated by 
Prof. Hummel and Mr. Perkin of the Yorkshire College, Leeds. They found that 
the root does not dye in its original condition, but that either the glucosides must 

Deccan 

Dye. 
EB. Bengal. 

Dyes 

Protection 
White Ants, 

Method of 
first be hydrolysed or that certain acid substances must be removed, The former Dyeing 
is effected by boiling with acids or alkalis, or by fermentation. The process of re- 
moving the acids consists in washing the powdered root three times, two hours each 
time, with water. The last steeping may occupy bye hours. The dye-bath is 
then charged with the washed root and 1:5 per cent. of its weight of sodium car- 
bonate or 1 per cent. of chalk. The temperature is gradually raised to the boiling- 
point and the colours cleared with boiling soap solution, [O/. Forster, Pl. Esc., 
1786, 41; Rumphius, Herb. Amb., 1743, iii., 159; Hunter, Morinda and Its 
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MORUS 
ALBA HORSE-RADISH TREE 
White Mulberry é 

Javan 
Red Dye. 

D.E.P., 
v., 276-9. 

Horse- 
radish. 

Gum. 

Ben Oil. 

Perfumery. 

_Pot-herb. 

D.E.P., 
v., 279-84. 
Mulberry. 

White. 

Fruit Edible. 

Uses, As. Res., 1795, iv., 35-44; Milburn, Or. Comm., 1813, i, 275; Bennett, 

Wanderings in N.-S. Wales, etc., 1834, ii., 219 ; Mason, Lc. ii., 422 ; Pharmacog. 

Ind., 1891, ii., 226; Hummel and Perkin, Tinct. Prop. Ind. Dye Stuffs, in Journ. 
Soc. Chem. Indust., 1894, ; Al Dyeing in C. Prov., in Agri. Ledg., 1896, No. 22; 

also Joshi, Al Dye, 1897, No. 20; Russell, Monog. on Dyeing C. Prov., 1896, 3-8 ; 

Duncan, l.c. 36; Imp. Inst. Tech. Repts., 1903, 209-11.] F 

M. umbellata, Linn.; nina, miliighiidi, maddi chekhe. A common climbing 

shrub of South India and the mountains of the Eastern peninsula through Assam 
to Burma, Ceylon, and the Malay Peninsula ; ascending the hills to altitudes of 
4,000 feet. It yields the dye known as mang-kudu, which is employed in Java 
to give the red shades to batick calicoes. In India this dye is used only to a very 

small extent. [Cf#. Hummel and Perkin, Col. and other Prin. contained in Mang- 
kondu (contrib. from Cloth-workers’ Res. Lab., Yorkshire College); Imp. Inst. 

Tech. Repts., 1903, 217-8, app.] i 

MORINGA PTERYGOSPERMA, Gaertn. ; Fl. Br. Ind., ii., 
45; Talbot, List Trees, etc., 1902, 118-9; Gamble, Man. Ind. Timbs., 
1902, 224-5; Duthie, Fl. Upper Gang. Plain, 1903, 192-3 ; Cooke, Fi. 
Pres. Bomb., 1903, i., 282; Mortnena. The Horse-radish Tree, sajyuna 
(or sajina), shdjnah, sunjna, munigha, munga arak, saragvo, sekto, muna- 
gacha jhdda, mising, murungai, ddndalon bin, etc. A tree wild in the Sub- 
Himalayan tracts from the Chenab to Oudh but very commonly cultivated 
near homesteads, especially in Bengal and Assam. 

It yields a Gum which is white when it exudes but turns gradually to a ma- 
hogany colour. It belongs to the tragacanth or hog-gum series, but owing to its 
dark colour is of no European commercial value. From the seeds a clear, limpid, 
almost colourless Orn is easily extracted by pressure. Both this oil and that 
from ™. aptera, Juss., are commercially termed Ben Oil, and are highly valued 
as lubricants by watch-makers. The oil is, however, but seldom made in India 
and does not form an article of export. Owing to its power of absorbing and 
retaining odours, it is fairly largely employed by perfumers. The tree flowers in 
February and produces long, whip-like beans in March and April. Leaves, 
flowers, pods and even twigs are all cooked as pot-herbs. The immature pod 
is used in making the drum-stick curry of Europeans. The pod is also made 
into pickles, and the root has long been known as an efficient substitute for 
horse-radish. [Of. Paulus Afgineta (Adams, transl.), iii, 65; The Bower 
Manuscript (Hoernle, transl.), 1893-7, 84, 103, 108; Acosta, Tract. de las 
Drogas, 1578, 343; Milburn, Or. Comm., 1813, ii., 499; Buchanan-Hamilton, 
Stat. Acc. Dinaj., 1833, 158 ; Moodeen Sheriff, Mat. Med. Mad., 1891, 131-2; 
Banerjei, Agri. Cuttack, 1893, 198; Dhargalkar, Treat. of Jaundice with Root 
Bark, Ind. Pharmacol., Sept. 1, 1896, 37-40; Waring, Baz. Med. Ind., 1897, 
96-7; Dutt, Mat. Med. Hind., 1900, 117-9.] 

_MORUS, Linn. ; Fl. Br. Ind., v., 491-3; Gamble, Man. Ind. 
Lumbs., 1902, 634-6 ; Talbot, List Trees, etc., 1902, 324; Prain, Beng. Planis, 
1903, i., 967-8; Brandis, Ind. Trees, 1906, 612; Unticacrm. A genus 
of trees or shrubs. Three species are said to be natives of India, of which 
the best known is M. indica. The economic information regarding 
each species cannot be accurately separated, as all possess very similar 
properties. 

M. alba, Linn. ; the White Mulberry, tit, tél, chinni, satur, uppu nute, etc. A 
small deciduous tree indigenous in Northern and Western Asia ; cultivated in 
Northern India and Trans-Indus country up to 11,000 feet. It is the chief mul- 
berry used for silk-production in the Panjéb and Kashmir. The fruit is edible, 
and there are many varieties according to locality. It flowers in February and 
the fruit ripens in May and June. The wood weighs from 38 to 56 lb. per cubic 
foot (Gamble), and is employed for building, in making boats, furniture and agri- 
cultural implements. (Cf. Bentham, Rev. of Targiont-Tozzetti, in Journ. Hort. 
Soc., 1855, ix., 170-1; Dodge, Useful Fibre Plants of the World, 1897, 243; 
Hosie, Rept. on Prod. of Ssu’ch’uan, China, 1904, No. 5, 17, 50, 55.] 
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= MOSCHUS 
THE MULBERRY MOSCHIFERUS 

Musk-deer 
M. indica, Linn. ; tit, nuni, chhota kimbu, mekrap, singtok, karan, jo-kul, ambor, Himalayan, 

i ik epptareg = Ba A moderate-sized deciduous tree of the 
Lower Hi ya and Sub- yan tract from Kashmir to Sikkim, ascending 
the hills to 7,000 feet ; Shan hills of Burma at 4,000 feet ; cultivated elsewhere 
in Northern India and the Nilgiris for purposes of sericulture. 

In the silk districts of India proper, the mulberry is reared on what is Bush versus 
called the bush system, not the tree system that prevails, for the most part, in Tree. 
Europe. It can apparently be grown on any description of high and well-drained 

land, but it is said to do better on loam than on stiff clay or on sandy soil. Deep 
cultivation is absolutely necessary, and in some parts of the country, as, for 
example, in Bogra in Eastern Bengal, where the mulberry is attempted on land 

inundated, the méthod prevails of raising the land in sidenes Soil is 
dug out from the sides and thrown on the top of the ridges, the result being gjevated Soil. 
the formation of bands of land (upon which the mulberry is raised) 3 to 6 feet 
wide and 3 to 4 feet above the rice-growing intervening strips. The follow- 
ing is the system pursued in the Bardwan district of Bengal, which may be 
accepted as representative of that which prevails through the chief districts 
of Indian mulberry silk-production. When the rains are over, the land is dug 
to a depth of about 18 inches, from September 15 to November 15. The field Seasons. 
is then ploughed twice, levelled and well watered. Propagation takes place Propagation. 
from November 15 to December 15, and is made by cuttings set in holes 18 
inches apart, each hole being 18 inches in diameter and 6 inches deep. When 
an exhausted crop is cut down, the plants are divided into pieces 9 inches long, 
the tops and all thin, dry stems being rejected. The cuttings are then tied Preservation of 
into bundles. A pit is excavated near a tank, and the bundles of cuttings are Cuttings. 
sunk in mud at the bottom, to the depth of a few inches. They are kept in that 

: condition for about a month, and watered till the buds have put forth shoots 
about 2 inches long. When this happens, they are taken out of the mud, planted 
horizontally in the fields, as above described, one to three in each hole, covered 
with earth, and watered once a week till they take root. When the plants are 

4 about a cubit high, the whole field is flooded, but when they are 2 to 3 cubits 
' high, irrigation is necessary only once every 14} or 2 months. In February— Irrigation. 
j March the plants are fit for leaf-plucking. After the May plucking the field Leaf-plucking. 

should be hoed, and at the end of June and beginning of July weeds should be 
smothered by turning up the soil. Before the commencement of leaf-plucking 
in the second year, the field is top-dressed with pond mud, about 400 maunds 
per bigha. The plants are thus treated once every 3 years and are kept 
up for 10 or 12 years, when they are cut down to the ground. By hoeing and 
manuring, however, new plants spring from the stools, and these may be kept 
growing for a further period of 5 years, when a new field is regarded as 

aad 

For 

necessary. 
- The fruit is edible, and employed in Kashmir in the distillation of spirit ; Fruit and 
fruit, bark and root are all medicinal. The wood is very similar to that of 5piit. 
™, alba, and is used in Assam for boat oars and furniture. Stein mentions that Timber. 
he found a saddle made of mulberry-wood in ruins explored by him in Khotan, 

: of the third century (see Paper, p. 863). [C/. Marco Polo, Travels (ed. Yule), i., 378 ; 
Buchanan-Hamilton, Stat. Acc. Dinaj., 1833, 210-4; Roxburgh, Repts. on 
Cultivation in Manuf. Cotton-wool, Raw Silk, etc., E.I.C. (ed. 1836), 66 et seg. ; also 
Wallich, 130 et seqg.; Kew Bull., 1889, 27; Lawrence, Valley of Kashmir, 1895, 
82; Ind. For., Aug. 1895, xxi., 287-9 ; Max and Bertha Ferrars, Burma, 1900, 99 ; 
Woodrow, Gard. in Ind., 1903, 78 ; Firminger, Man. Gard. Ind. (ed. Cameron), 
1904, 211; Butler, Mulberry Disease in Kashmir, in Agri. Journ. Ind., 1907, 
ii., pt. i., 97-8; Stein, Ancient Khotan, 1907, 130, 332.] 

MOSCHUS MOSCHIFERUS, Linn.; Blanford, Fa. Br. Ind, D.EP., 
(Mammalia), 552-3; Curvinm. The Musk-deer, kastura, mushk, raos, ii» 58-62. 
rous, la-lawa, rib-jo, bena, mussuck-naba, etc. pra 

A solitary animal, more than two being seldom found together. It frequents ‘ 
wooded slopes, often very steep. Is very active and sure-footed and pro- 

by a series of bounds. by no means shy, where it has not been much 
unted. Is of nocturnal habit and not much larger than a greyhound. Of all 

ruminants it is reported to eat the least, and although no connection can be 
traced between the nature of the food and the production of musk, those 
reared in forest-clad mountains are better than those met with in open 
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MUSA 
Plantain 

Distribution. 

Follicle. 

Yield. 

Price. 

Trade 
Qualities, 

Musk-pods. 
Grain Musk. 

Trade. 

Tonquin. 

Substitutes, 

D.E.P., 

THE MUSK-DEER 

rocky country. Occurs on the Himalaya west to Gilgit and east to Sikkim, 

amually at altitudes of 8,000 to 12,000 feet, and is also met with in Tibet and. 

Central Asia as far as Siberia. The rutting season is in January, the period of 

gestation about 160 days, a single young one being usually produced. Ub a 

Musk is the contents of the abdominal gland—the preputial follicle. Within 

is a secretion that looks like coagulated blood, has a greasy touch and a strong 

penetrating odour. It is only developed in the rutting season, and as sold is a 

brown, soft mass possessed of the well-known odour. An ounce is about the 

average produce of one animal. Good and pure pods fetch from Rs. 10 to Rs. 15 

according to size, but they are often much adulterated with blood and other 

material. Musk-deer are snared or shot to secure the “‘ musk-pods,” but the 

flesh is said to be well-flavoured and not at all tainted, as might have been ex- 

pected, with the penetrating odour of the musk. The males smell of it, but the. 

females never do so. ; : rer) ake 

There are recognised in trade three chief grades, viz., (1) the Cabardien or 

Russian musk; (2) Assam musk (which includes all grades of Indian musk) ; 

and (3) Tonquin or Chinese Musk. The Assam and Tibetan musks reach Europe 
vid Calcutta. When dried within the follicle, it bears the name of “‘ Musk-pods ”;. 
when scraped out and sold in granular form it is called ‘‘ Grain Musk.” It is 

shipped in bags enclosed in wooden or tin-lined chests that contain about 200 
pods. In the Dictionary will be found an interesting note on the Bashahr Musk, 
contributed by Mr. G. G. Miniken. The Himalayan Musk has been known from 
ancient times and Baber in 1519 refers to it, but within the past decade or so 
the demand for the Indian article seems to have been declining. 

The following were the exports to foreign countries :—In 1899-1900, 611 oz. 
valued at Rs. 11,900; in 1900-1, 647 oz., valued at Rs. 18,873; in 1901-2, 309. 
oz., valued at Rs. 13,320; in 1902-3, 44 oz., valued at Rs 1,500; in 1903-4, 53 oz., 
valued at Rs. 2,425; in 1904-5, exports ni/; in 1905-6, 223 oz., valued at Rs. 
11,180; and in 1906-7, 668 oz., valued at Rs. 14,500. Capital (Oct. 20, 1904) 
gives an instructive account of the traffic in this substance and exhibits the 
official statistics of imports into Bengal from Tibet and Bhutan for 16 years 
prior to that date. The Bhutan had preserved a mean valuation of Rs. 15,000, 
while the Tibetan had fluctuated from a valuation of Rs. 3,343 to Rs. 1,27,144: 
“The official valuation of the Tibetan musk last year was Rs. 40 per oz, and 
that of Bhutan Rs. 32. The price of the Tonquin musk in England has been as 
high as 119s. an oz. and as low as 45s. Ten years ago the price was from 90s. to 
958. the oz. The latest quotations in the London market for genuine grain 
musk of good quality is 72s. 6d. to 75s. per ounce.” [Cf, Marco Polo, 
Travels (ed. Yule), ii., 35; Baber, Memoirs (Leyden and Erskine, transl.), 
313 ; Barbosa, Coasts EH. Africa and Malabar (ed. Hakl. Soe.), 186-7; Terry, Voy. 
E. Ind., 1655 (ed. 1777), 109; Tavernier, Travels (Ball, transl.), ii., 143-6, 
258-60; Linschoten, Voy. H. Ind. (ed. Hakl. Soc.), ii., 94-5; Pyrard, Voy. #. 
Ind., 1601 (ed. Hakl. Soc.), ii., 359; Fryer, New Acc. H. Ind. and Pers., 212; Boym, 
Fl. Sin., Z; Birdwood and Foster, H.I.C. First Letter Book, 131, 255, 261, 287, 
428, ete. ; Milburn, Or. Comm., ii., 513-4; As. Res., 1832, xvii., 15; Kirkpatrick, 
Kingdom of Nepaul, 131; Hoffmeister, Travels Cont. Ind. (Engl. transl.), 323 ; 
Brandt. and Ratzeb., Med. Zool., 1829, i., 41-5, t. 7; Paulus Algineta (Adams, 
Comment.), 1847, iii., 468-70 ; Rockhill, Mongolia and Tibet, 71 ; Cordemoy, Le 
Prod. Colon. d’Orig. Animale, 1903, 362-5 ; Fulton, Notes on Mammalia of Chitral, 
in Journ. Bomb. Nat. Hist. Soc., 1903, xiv., 760 ; Waddell, Lhasa and Its Mysteries, 
1905, 483.] : ' 

Musk Substitutes.—The term ‘“ Musk” is in common usage applied in com- 
pound names to a number of products of both animal and vegetable character, 
possessed more or less of the scent of the true perfume. Amongst these may be 
mentioned the musk-rat (or shrew); the musk-plant (Mimutus moschatus) ; 
and the 4belmoschus of India (Hibiseus Abelmoschus). The last mentioned is 
the only substitute that has so far attracted serious attention, but the experi- 
ments in its cultivation on a commercial scale cannot be regarded as having 
proved successful. 

MUSA, Linn.; Fl. Br. Ind., vi., 261-3; Rheede, Hort. Mal., 
V+, 290-807. i. 17, tt. 12-4; Rumphius, Herb. Amb., v., 130, t. 60; Hughes, Hist. 
Banana. Barbados, 1750, 184, t. 16; Roxburgh, Coromandel Pl., t. 275; Kurz, 

Journ. Agri.-Hort. Soc. Ind., 1867, xiv., 295-301; n.s. 1878, v., 112-68 ; 
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MUSA 
THE SPECIES OF BANANA SAPIENTUM 

Baker, Ann. Bot., 1893, vii., 189-222 ; Kew Bull., 1894, 229-314; Gamble, 
Man. Ind. Timbs., 1902, 723; Prain, Beng. Plants, 1903, ii., 1050; 
Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 204-9 ; Schumann in 
Engler, Pflanzenr., iv. (45), 15-28; Sorraminea. 
A genus of tree-like herbs with thick stems largely composed of the 

convolute leaf-sheaths. It contains some 40 species, several of which 
are often considered as mere cultivated varieties. 

M. sapientum, Linn.; The Banana, kéla, kach-kula, kantali-kela, miz, 
ip, pazham, anati, ariti, bdlé, vasha, ya khaing, ete. A perennial herb, 

8 to 15 feet in height, indigenous in the hills of Bihar, the Eastern Himalaya 
and the mountains of Assam, Manipur and Burma, ascending to 4,000 
feet ; cultivated throughout India and the tropics. By some writers the 
Plantain is considered a distinct species, and placed under the name 
M, paradisiaca, but by most authorities it is simply a cultivated variety 
of M. sapientum. According to Schumann, both should be placed 
under M. paradisiaca, 

J. G. Baker, in the Flora of British India, gives ten different forms 
of this plant. ‘The more important of these from the Indian standpoint 
are :— 

M. Dacea, Horan, Prod. Monog. Scit., 1862, 41. Distinguished by the 
green leaves and stem, white pruinose below, the petiole having a broad 

red border and the fruit being pale yellow. Cameron adds that the tip and stout 
stalk remain of a bright green, while the fruit is stil] firm on the bunch when fully 

_vripe. Cameron also su ts that this is the Dacew or Dacce-Martaban; 
is doubtless the dhakkai described by Liotard as abundant in Eastern ° 

M. Champa, Hort. Stem and mid-rib of the leaf red, fruit pale straw- 
coloured, about 6 inches long. Cameron makes two forms. These are the 
Champa—the finest of all the plantains, but not fit to be eaten till it can be 
removed from the bunch without the slightest effort: and the Chini-Champa, 
which differs only from the preceding in being much smaller (in fact, not much 
or wl ge the thumb). These two are the plantains most generally seen in 

cw 
M. sikkimensis, Kurz. A wild form. 
M. paradisiaca, Linn. Fruit large, long and firm—the field plant of India gener- 

ally; is eaten only after having been cooked. This is the plantain of Cameron, 
while #. Dacca and ™. Champa above, with the Bombay red fruit below, would 
be the Bananas of India. Under this form should be included the kuntela and 
kach-kela, the large coarse fruits eaten by the poorer classes throughout India. 

M. corniculata (fumphius), Kurz, a form closely resembling ™. paradisiaca, and 
its representative to a large extent in Western and Southern India, 

M. textilis, Wée (see below). 
M. arakanensis, fipley. In the Flora of British India this is simply men- 

tioned as a fibre-yielding form, but Capt. Ripley sent to the Agri.-Horticultural 

Society of India (in 1857) 19 forms of Arakan plantains, each possessing special 

properties of its own, some having red, others pale yellow, and still others dull 

white fruits. The one which he specially designated ™. arakanensis yields, 

he says, both a fine fruit and a useful fibre. One of these Arakan plantains— 

the Royal Plantain—he further observes, bears fruits 15 inches long. The most 

characteristic plantain of Burma much resembles the Bombay red plantain, 

which Cameron calls :— 
M. rubra, Firminger (non Wall.); Baker, Ann. Bot., vii., 221; ram-kela 

or Red Plantain. This is a remarkably fine fruit; in flavour and buttery con- 

sistency recalls the Dacca plantain. The plant is unmistakable at a glance, as 

it has the stem and leaf-s and mid-ribs of a dull red colour, as also_the flowers. 

The fruit is about 7 inches long and rather thin, is at first of a very dark red 

colour, but ripens into a yellowish red. Though not very common in India as 

a whole, it is the characteristic better-class plantain of Bombay. Hence the 

lantains of Calcutta and Bombay are widely different, both in appearance and 

your, 

187 

Banana 

Champa: 
Calcutta, 

Red or Bombay. 



MUSA 
SAPIENTUM THE BANANA PLANT 
Plantain 

Name 
** Banana.” 

* Plantain.” 

Cultiva- 
tion. 

Gardens. 

Kach-kela. 

First Crop. 

Propagation, 

Seasons. 

Pendent 
Inflorescence. 

Removal of 
Stem. 

Madras, 

History.—The name “‘ Banana” is very seldom used by the English in India, 
though it is universal in the fruit-shops of England. In India all kinds are indis- 
criminately called plantains. But neither name would appear to be originally 
Indian. The plant grew in Palestine before the Crusades. Garcia de Orta, 1563 
(Coll., xxii.), says the word came from Guinea, and that the Arabs call “ these 
figs” ‘“‘Musa” or ‘‘ Amusa,’’ names which of course come from the Sanskrit 
mocha, The origin of the name ‘“ Plantain ” is perhaps even more obscure. In 
Hobson-Jobson it is said that according to Oviedo (1516), “it or rather platano 
appears to have been the name under which the fruit was first carried to 
the W. Indies.” But according to Oviedo the plant was improperly so 
called, as it was quite another thing from the platanus described by Pliny. 
Early medieval travellers generally call the fruit either “ Fig of Paradise ” 
or “ Fig of India,” and in the West Indies to-day the common small plantains 
are called figs. Ligon (Hist. Barbados, 1657, 80-2) is perhaps the first author 
who attempted to describe and figure the two plants, calling them by the names 
of banana and plantain. ([C/. Joret, Les Pl. dans L’ Antiq., etc., 1904, ii., 301—2.] 

Cultivation.—The plantain is cultivated very nearly throughout India, 
except in the extreme north-west and from sea-level up to 5,000 or 6,000 
feet in altitude. In certain localities large gardens (of many acres) are 
planted almost exclusively with the fruit, and the produce is systematically 
sent to Calcutta, Bombay and other large towns. More frequently it is 
cultivated merely in small patches around the homesteads and for home 
consumption. Throughout the plains of India the plantain is extensively 
produced, especially along the banks of rivers, canals and tanks, Many 
distinct races exist and ‘these may be grouped under two heads, those 
grown for their ripe and those for their half-ripe fruits; the latter 
being used as green vegetables. The vegetable forms are known by the 
general name of kach-kela and are raised on inferior lands as field crops. 

’ 

The fruit forms require more careful cultivation and-on garden soils. Kach- 
kela plantains will grow on almost any soil except stiff clay and barren 
sand, but both field and garden varieties do best on newly raised earth, as, 
for example, on embankments. On laying out a garden it is customary to 
excavate a tank and to plant as a first crop, on the new soil spread on the 
surface around, a quantity of plantains. 

Propagation is entirely by rooted cuttings or portions secured from old 
stools. These may be deposited in holes made within fields of standing dus 
paddy, kachu (Colocasia antiquorum), began (Solanum Melongena) 
or turmeric (Curcumatlonga). The pits or holes are ordinarily 12 to 15 feet 
apart and the transplanting is usually made in the rainy season (beginning 
of June to end of July). The pits should be about a cubit deep and manured 
with cow-dung. When the secondary crop is off the field (April 15 to 
June 15) the ground is ploughed two or three times. The plantains begin 
to bear fruit one year after setting, and the ground is then usually devoted 
to the plantain crop alone. When a sufficient bunch of fruit has set, the 
pendent extremity of the inflorescence, with its remaining flowers and con- 
spicuous bracts, should be cut away, so that all the available nourishment 
may go to the formation of fruit. No clump should at one time have 
more than three suckers at the base. Extra suckers that appear must be 
removed in June or July and transplanted into fresh ground. When the 
bunch of fruit has ripened and been cut off, the stem should be severed at 
the base, so as to make room for the other fruiting stems of the stool. The 
cost of cultivating 100 trees has been estimated at Rs. 12-12 annas, and 
from 300 to 600 bunches of fruit may be obtained, which fetch about 
Rs. 150 per acre per annum. ate 

Of the Madras Presidency it is stated that plantains are grown chiefly 
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on wet lands. The land is thoroughly ploughed and the shoots planted 
in pits, almost any month, but more especially during the monsoons. 
Cameron (For. Trees Mysore and Coorg, etc., 323) suggests that planting 
should be made every two months so as to keep up a succession of fruiting. 
Irrigation is effected by flooding the soil, and after the water has soaked in 
for a day, the superfluous water is run off through drains. The land is 
then hoed once a month, and three months after planting a surface dressing 
is given of wild indigo and dung. Hoeing is stopped as soon as the flowers 
appear, but begins again after gathering the crop. The plants last three 

four years. . 
Food and Fodder.—P\antains, after mangoes, are the commonest and 

most highly prized of all Indian Fruits, while the coarser kinds constitute 
one of the staple articles of diet in many parts of India and the Malay 
Peninsula, being mostly cooked before being eaten. It has been 
proved that the produce from one acre will support a much greater 
number of people than a similar area under any other crop, and the im- 
mense yield may be preserved for an indefinite period by drying the fruit 
and preparing meal from it. Plantain meal is made by stripping off 
the husk, slicing thecore, drying it in the sun and then reducing it 
to a powder and finally sifting. It is calculated that the fresh core 
will give 40 per cent. of meal, and that an acre of average quality will 
yield over a ton. [Cf. Bhaduri, Rept. Labor. Ind. Mus. (Indust. Sec.), 
1902-3, 26.] 

In the Kew Bulletin of 1894 will be found a complete review of the 
available information regarding the production and trade in the bananas 
and plantains of the world. The recent demand has given the West Indies 
a new and profitable industry. There seems no very good reason why 
India should not participate in the supply of the finer bananas. 

Besides the fruit, other parts of the plant are used as food. The flower- 
heads of many kinds are cooked, generally in curries, and the inner portion 
of the stem, called thor, is also edible. The shoots and tops of young plants 
are occasionally used as a vegetable, and are given as fodder to sheep and 
cattle. The outer sheaths are valued as elephant-fodder, and the root- 
stock is said to be given to cattle to increase the quantity of milk. [Cf. 
Rept. Labor. Ind. Mus., 1900-1, 24.] 

Industrial Uses.—For long the Frere of the plantain has been used by 
the Natives of India for cordage purposes, mats and coarse paper. It early 
attracted attention from the fact that it so closely resembled Manila hemp, 
(the product of M. textilis), though it is not so strong as the latter and 
can never hope to compete with it in the European markets. The ial 
Arakan form might, however, prove a useful substitute for the true Manila 
hemp, and is worthy of special attention. Moreover, vast numbers of the 
common plantain stems are available for extraction of the fibre, and as at 
present these are simply thrown away, efforts have been made in recent 
years to encourage the extraction of the fibre as an additional source of 
profit. The rapidly increasing demand for cheap string to be used as 
“binders ” should render this suggestion of interest to both the cultivators 
of the fruit and the cordage manufacturers. The subject of the wild species 
of Musa as sources of fibre has aroused some attention, and it seems 
possible that this idea may come to be of value, especially in some portions 
of Burma. The chief difficulty in the utilisation of plantain stems as 
sources of fibre or as paper materials is the expensejof collecting and carting 
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THE MANILA HEMP PLANT 

to the factory. Profitable results are only likely to be attained with large 
plantations. Nis 

In Mepicrng, the unripe fruit is considered cooling and astringent. 
The young leaves are used as a dressing for blisters, burns, ete. The root 
and stem are reputed to be tonic, antiscorbutic and useful in blood dis- 
orders and venereal disease. . Ce 

[Cf. Baber, Memoirs, 1519 (Leyden and Erskine, transl.), 324; Acosta, 
Tract. de las Drogas, 1578, 73-7; Prosper Alpinus, De Pl. Algypti., 1592, 33; 
Linschoten, Voy. EZ. Ind., 1598 (ed. Hakl. Soc.), ii, 40; Pyrard, Voy. H. Ind. 
(ed. Hakl. Soc.), 1601, ii., 364, ete. ; Piso, De Med. Bras., 1649, 75; Terry, Voy. 
E. Ind., 1655 (ed. 1777), 91; Boym, Fl. Sin., 1656, B.; Mandelslo, Travels, 
in Olearius, Hist. Muscovy, etc., 1662, 188; Herbert, Travels, 1677, 333 ; 
_Munting, Phytographia Curiosa, 1696-1702, 2, fi. 4,5; Labat, Nouv. Voy. aux 
Isles de  Amerique, 1724, i., pt. 1, 219; (Musa Enscte) Bruce, Travels in Africa, 
1790, v., 36-41; Buchanan-Hamilton, Stat. Acc. Dinaj., 1833, 190-1; Paulus 
Agineta (Adams, Comment.), 1847, iii., 465-6; Royle, Fibrous Pl. Ind., 1855, 
61-90; Asa Gray, Sc. Papers, i., 1889, 344; Sen, Rept. Agri. Stat. Dacca, 1889, 
39-40; Nicholls, Textbook Trop. Agri., 1892, 159; Banerjei, Agri. Cuttack, 1893, 
119; Pharmacog. Ind., 1893, iii., 443-9 ; Cox, Man. N. Arcot, 1895, i., 266-7 ; 
Duncan, Monog. Dyes and Dyeing in Assam, 1896, 36 ; Dodge, Useful Fibre Plants 
of the World, 1897. 245-7 ; Kew Bull., 1898 (add. ser. ii.), 97-105 ; Woodrow, Gard. 
in Ind., 1899, 485-6, 489; Foreman, Philippine Islands, 1899, 323-6; Ind. 
For., Feb. 1900, xxvi., 90; Mukerji, Handbook Ind. Agri., 1901, 334-5; Basu 
Cult. of Pl. in Assam Valley, Agri. Dept. Assam. Bull., 1901, No. 7; West Ind. 
Bull., 1901, ii., No. 4, 265-70; 1904, v., No. 1, 53-61; 1905, vi., No. 2, 99-103; 
Vencatraman Aiyar, Plant Fibre Indust., 1902; Proudlock, Machines for 
Extract. of Pl. Fibre, in Dept. Land Rec. and Agri. Mad. Bull., 1902, ii., No. 47; 
Ind. Agrist., March 1906, xxvi., 140-2 ; Drieberg, Banana-flour, in Trop, Agrist., 
1906, xxvi., 140-2.] 

M. textilis, Née; Fl. Br. Ind.,vi., 263; ManilaHemp. A native of 
the Philippine Islands and experimentally cultivated in India for its fibre, 
especially in the Andaman Islands and in the Arakan hills. By the 
Natives of the Philippines both plant and fibre are called Abaca. 

It is said that the plant thrives best on soils largely composed of decayed 
vegetable matter. Hilly land, about 200 to 500 feet elevation, is considered more 
suitable than low-lying land. The Manila hemp plantations are situated where 
there is a rich volcanic soil and where the climate is hot and humid with a heavy 
rainfall. Plantations are usually established by means of suckers put out when 
about 3 feet high and placed 8 to 9 feet apart. The land is cleaned of weeds twice 
a year and the first crop is reaped at the end of the second year after planting, 
though a full crop is not obtained till the fourth year. The stems are ready to 
be treated for fibre just before the trees begin to flower, when they are cut about a 
foot from the ground and the leaves removed. Each stem is then stripped into 
its component layers (or leaf-sheaths). In other words, each leaf-sheath is usually 
cut lengthwise into three strips about 3 inches wide. The outer leaf-sheaths 
contain a coarser and stronger fibre than the inner, while the fibre from near the 
middle is of a fine silky texture. 

In preparing the fibre, each strip is taken by hand and drawn between a 
blunt knife and a smooth board attached to a light frame. This process removes 
watery particles and pulp. The fibre-is then dried in the sun and packed in bales 
for shipment. The chief characteristics of the fibre are its great strength and 
extreme lightness. Hence it is eminently suited for rope-making. The waste 
materials and worn-out ropes afford the much-prized Manila-paper. The im- 
portance of the Manila fibre in the commerce of the world may be judged of 
from the fact that in official statistics it is stated the annual production comes to 
close on 1,000,000 bales, which go to the United States and Great Britain in about 
equal proportions. In the trade returns of Great Britain, the Philippine and 
Ladrone Islands are shown to have supplied hemp on an average (1902-6) of 
over 50,000 tons, valued at fully 1 millions of pounds sterling. It is stated 
that Manila rules the market of white fibres and that it has ranged from £14 to 
£60 a ton, the average price being from £25 to £30 a ton. 

[Cf. Royle, lc, 64-9; Mason, Burma and Its People (ed. Theobald), 1883, 
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species, the seed yields a yellowish oil when bruised or boiled. 

bushy, evergreen tree, native of the Moluccas. 
-@ great extent. 

‘They require to be watered every day in dry weather. 
‘they are transp 

THE NUTMEG TREE 
Nutmeg and Mace 

ii., 204; Kew Bull., 1887, 1-3; 1895, 208; 1898, 15-8; Morris, Cantor Lect. 
in Journ. Soc, Arts, Oct. 1895, 912; Dodge, Useful Fibre Plants of the World, 
1897, 248; Woodrow, Gard. in Ind., 1899, 489; Remery, L’ Abaca aux Philip- 
pines, Bull. Hoon. L’Indo-Chine, July 1903, vi. (n.s.); Philippine Bureau of 
Agri. Farmer's Bull., 1904, No. 12, 9-29; Repts. on Admin. Andaman and 
Nicobar Islands ; Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 
1907, 94-6]. 

MYRISTICA, Linn. ; Fl. Br. Ind., v., 102-14; King, in Ann. 
Roy. Bot. Gard. Calc., 1891, iii., pt. 3; Gamble, Man. Ind. Timbs., 1902, 
554-7; Prain, Beng. Plants, 1903, ii., 894-5; Hooper, Agri. Ledg., 1907, 
No. 3; Myristicacex. A genus of evergreen aromatic trees. According 
to Sir George King, 22 species are indigenous to India and one cultivated. 

M. canariea, Seda. ; Talbot, List Trees, etc., 165; Gamble, Man. Ind. Timbs., 
556; the pindi. This is discussed by Hooper (Rept. Labor. Ind. Mus. (Indust. 
Sec.), 1906-7, 9) under the name pundi-kai. The seeds are made into candles 
and they contain half their weight of fat, which melts at 39°C. It saponifies with 
great facility, yielding 92 per cent. of crystalline acids, melting at 41°C. The fat 
consists largely of myristicin. In another report (/.c. 1903-4, 31) Hooper refers 
to the juice of ™. givbosa, Hook, f. &T., which he-describes as the Assam 
nutmeg. The ferment of the fluid he speak of as resembling that of kino. 

M. malabarica, Lamk. ; kénagi, shola vengai, pathiri. A large tree of the western 
coast from the Konkan southwards in evergreen forests. Like the previous 

It is used 
medicinally and for illumination (Hooper, J.c., 1906-7, 9). The fruit appears 

_to have been used for adulterating the nutmegs and mace of ™. fragrans, 
The ry is moderately hard and used in building. [C/. Pharmacog. Ind., 1893, 
iii., ah 

” M. fragrans, outt. ; Nutmeg, and Mace ; jaiphal (nutmeg), jati, jatri (mace). A 
Cultivated in India but not to 

It has succeeded best at the Botanic Garden of Barliy4r, in the 
Conoor Valley at the eastern side of the Nilgiri hills. The fruit yields the valu- 
able spices “ nutmeg” and “mace,” the former being the hard ruminated al- 
bumen and the latter the aril (lavanga, see p. 313). 

Cultivation.—According to Nicholls (Textbook Trop. Agri., 1892, 178-84), the 
best soil for the nutmeg-tree is a deep, rich loam, with good drainage. It will 
not thrive on sandy soils, and stagnant water about the roots soon kills it. The 
climate must be hot and moist with an annual rainfall of 60 to 70 inches. Plants 
are raised from fresh seeds, sown in nursery beds, sheltered from sun and wind. 

When 2 to 3 feet high 
lanted at distances of 25 to 30 feet apart. The young trees must 

be shaded and well watered, and the land constantly weeded. Should dry weather 
come, the ground around the stems is improved by being mulched with straw, 
leaves or stable litter. All parasitic or epipyhtic plants on stem or branches 
should be at once removed. When the trees flower the sexes must be determined 
and about one male left to every eight or ten females. The males should be on 
the windward side, so that pollen may be carried to the female plants. The trees 
commence to bear about the seventh year, and the produce increases till about 
the fifteenth. 

Manuafactures.—The fruit is picked up every morning after it has fallen from 
the tree. From 1,500 to 2,000 nuts should be obtained from each tree in full 

ing. The mace is stri off and the nuts dried in sheds in trays raised 
above smouldering fires. en dry the shells are broken with mallets, and the 
nuts rubbed with lime to prevent attack from worms and then packed in tight 
cases for export. The mace, after being stripped off, is spread on mats or trays 
to dry, when it turns yellowish brown and becomes the mace of commerce. 

Oil.—Nutmeg yields an essential and a fixed oil, while mace also con- 
tains a peculiar essential oil. The fixed Om, “ nutmeg butter,” is obtained by 
expression, the powdered nuts being steamed and pressed while hot. It occurs 
in blocks of a yellow colour. The essential oil is obtained by distillation, and is 
white in colour, with the odour of nutmeg. The essential oils of both nutmeg 
and mace are largely used in perfumery. 
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In MEDICINE, nutmeg is an aromatic stimulant, carminative, and in large 
doses narcotic. The widespread use of both nutmeg and mace in European 
cookery is well known. 

Trade.—As regards trade, the Exports of Indian merchandise for the six years 
1901-7 were as follows:—In 1901-2, 170 lb., valued at Rs. 106; in 1902-3, 
5,287 lb., valued ‘at Rs. 2,683; in 1903-4, 2,596 lb., valued at Rs. 1,169; in 
1904—5, 5,086 lb., valued at Rs. 2,586; in 1905-6, 560 lb., valued at Rs. 194; 
and in 1906—7, 793 lb., valued at Rs. 691. 

The Imports for the same years were as follows :—In 1901-2, 589,295 Ib., valued 
at Rs. 2,54,259; in 1902-3, 626,871 lb., valued at Rs. 2,32,325; in 1903-4, 
571,118 lb., valued at Rs. 2,17,870; in 1904-5, 854,818 lb., valued at Rs. 3,10,071; 
in 1905-6, 671,445 lb., valued at Rs. 2,15,137; and in 1906-7, 715,018 lb., valued 
at Rs. 2,28,453. Almost the whole of the imports come from the Straits Settle- 
ments, viz. in 1906-7, 706,366 lb. There is, moreover, a RE-ExPoRT trade, 
which shows the following returns :—In 1901-2, 19,130 lb., valued at Rs. 7,940; 
in 1902-3, 69,975 lb., valued at Rs. 44,549; in 1903-4, 16,050 Ib., valued at 
Rs. 9,667; in 1904—5, 21,677 lb., valued at Rs. 10,026; in 1905-6, 15,217 Ib., 
valued at Rs. 8,392; and in 1906-7, 21,287 lb., valued at’ Rs. 10,542. The 
United Kingdom receives the largest share of the re-exports, while British East 
Africa, Aden, Turkey-in-Asia, and in some years France and Egypt, also take 
considerable quantities. 

[Cf. Varthéma, Travels, 1510 (ed. Hakl. Soc.), 241, 243; Garcia de Orta, 1563, 
Coll., xxxii.; Acosta, Tract. de las Drogas, 1578, 36; Linschoten, Voy. EH. Ind., 
1598 (ed. Hakl. Soc.), ii., 84-6; Pyrard, Voy. EL. Ind., etc., 1601 (ed. Hakl. Soc.), 
ii., 167, 169, 357; Mandelslo, Travels, in Olearius, Hist. Muscovy, etc., 1638, 160 ; 
Piso, Mant. Arom., in Piso, Ind. Utri. re Nat. et Med., 1658, 173-5; Tavernier, 
Travels, 1676 (ed. Ball), ii., 14, 18 ; W. Hedges, Diary, 1681 (ed. Hakl. Soc.), ii., 
ceexxx.; Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 109 ; Ovington, 
Voy. to Suratt, 1689, 225; Milburn, Or. Comm., 1813, ii., 393 ; Paulus Agineta 
(Adams, Comment.), 1847, iii., 436-8 ; Collingwood, Ramb. of a Nat., 1868, 261— 
6; Pharmacog. Ind., 1893, iii., 192-6; Schneider, Compar. Study of True and 
Wild Mace, in Journ. Pharmacol., March 1891; Heuzé, Les Pl. Indust., 1894, iii., 
303-9 ; Hooper, in Agri. Ledg., 1900, No. 5; Dutt, Mat..Med. Hind., 1900, 224, 
300; Rept. Cent. Indig. Drugs Comm., 1901, i., 121, 127.] ms 

NARDOSTACHYS JATAMANSI, DC.; Fl. Br. Ind., iii., 
211; Vatertanacea. Spikenard, jatamdnsi, bdlu-char, bekh-kurphus, 
haswa, pampe, mast, bhutt-jatt, bala-charea, etc. A perennial herb of the 
alpine Himalaya, which extends eastwards from Garhwal and ascends 
to 17,000 feet in Sikkim. 

Through the researches of Sir W. Jones (As. Res., 1790, ii., 405-17) this per- 
fume was first identified with the spikenard of the ancients. In The Bower 
Manuscript (Hoernle, transl.) numerous references are made to mamsi and nalada, 
which the translator regards as the present plant. The manuscript in question 
dates from the 8th century and was found at Kucha in Khotan. Garcia de 
Orta (Coll., 1.) gives an account of the spikenard, but as he speaks of it as procured 
from Mandu, Chitor and parts of Bengal bordering the Ganges, it seems likely 
that he confused Cymbopogon with Nardostachys. The drug consists of a 
portion of the rhizome, about as thick as the little finger, surmounted by a 
bundle of reddish-brown fibres, the remains of the radical leaves. It is aromatic 
and bitter, and yields on distillation an essential oil. In India it is largely used 
as an aromatic adjunct in the preparation of medicinal oils, and is popularly 
believed to increase the growth and blackness of the hair. [Cf. Pliny, Nat. Hist., 
bk. xii., ch. xii. (Holland, transl.), 364; Paulus Algineta (Adams transl.), iii., 264; 
Amatus, Comment. on Dioscorides, 1558, 12-5; Acosta, Tract. de las Drogas, 
1578, 173-81 ; Celsius, Herobot., 1747, ii., 1-11; Roxburgh, As. Res., 1795, iv., 
433-6 ; Lambert, Genus Cinchona, etc., 1821, 177-80; Taleef Shereef (Playfair, transl,), 1833, 67; Pharmacog. Ind., 1891, ii., 233-8; Dutt, Mat, Med, Hind., 1900, 180-1,] 
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NICOTIANA 
THE LATCH! FRUIT 

NEPHELIUM LIT-CHI, Camb. ; Fl. Br. Ind., i., 687; Gamble, 
Man. Ind. Timbs., 1902, 197; Talbot, List Trees, etc., 1902, 109; Cooke, 
Fl. Pres. Bomb., 1903, i., 268; Sarinpacex. The Litchi, litchi, lichi, 

A handsome evergreen tree, introduced from South China 
and now largely cultivated in Northern India for its delicious Frurr. 

The tree grows well in all parts of India, but in the north-west is apt to be 
‘killed by cold. It prefers a damp climate and abundance of water. finest 

ty of fruit has hitherto been produced in Bengal and Assam, more especiall 
he latter province, but fine fruit is also obtainable in Lucknow and in chveme 

r. It may be propagated by seed, but the surest way to obtain good fruit is 
propagate by gti, about the end of May. For this method of propagation the 

reader should consult an article by Masters (Agri.-Hort. Soc. Trans., 1839, iii., 2 ; 
vi., 18) quoted by Firminger (l.c. 99). The guti made in May will be ready for 
removing and potting off by the commencement of the cold weather, and may be 
herons out in the following rainy season. The fruit is nearly round, about an - 

and a half in diameter. The edible portion is the semi-transparent pulp or 
aril which covers the seed. The Chinese dry the fruit, which thus becomes 
blackish, and in this state it may be seen in London fruit shops, but it is incom- 

le with the fresh fruit. [C/. Boym, Fl, Sin., 1656, D.; Sonnerat, Voy. aux 
, 1782, iii., 255-8 ; Bretschneider, Hist. Europ. Bot. Disc. in China (quoting 

‘Mendoza, 1585), 1898, 11 and (quoting Trigault, 1615) 10-1; Woodrow, Gard. in 
Ind., 1903, 238; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 265.] 

NICOTIANA, Linn. ; Lobel, Hist. Stirp., 1576, 316; Everart, 
De Herba Panacea, 1587 ; Casper Bauhin, Pina, Theat. Bot., 1623, 169 ; 
Parkinson, Parad., 1629, 363-4; Gerarde, Herb., 1636, 357-61; Simon 
Paulli, Comment. de Abusu Tabaci, etc., 1665 ; Tourn., Inst. rei Herb., 1719, 
i, 117; Miller, Gard. Dict., 1st ed., 1731; Tiedemann, Gesch. des Tabak, 
eic., 1854; Koning, Der Tabak, etc., 1900;' Comes, Monog. du genre 
Nicotiana, 1899; also Della Razze dei Tabacchi, etc., 1905; Prain, Beng. 
Plants, ii., 751-2; Cooke, Fl. Pres. Bomb., ii., 276; Kissling, Handbuch der 
Tabak, etc., 1905 ; Anastasia, Le Varieta Tipiche della Nicotiana Tabacum, 
1906 ; SOLANACE. 

Prof. Comes of Naples has described some 41 species of Nicotiana. 
The majority are natives of the New World, though a few are met with 
in the Philippine Islands, Australia and New Caledonia, etc. Only two, 
or perhaps three, can be regarded as affording the commercial products 
Tosacco and Snurr, but under each of these Comes has assorted numerous 
varieties and racés, some of which possess special properties, and would 
seem to constitute the trade qualities famed throughout the world. The 
following are some of the chief forms, and the countries with which these 
are mainly associated :— 

N. Tabacum, Linn.; Fl. Br. Ind., iv., 245; Comes, Monog., l.c. T-19; 
also Della Razze, etc., 1-222; Sadebeck, Kulturgew. der Deut. Kolon., 
1899, 206; Wiesner, Die Rohst. des Pflanzenr., 1903, 613. A native of tropical 
America, which Comes views as embracing some six varieties as follows :— 
to Var. fruticosa, Hoos. f, Bot. Mag., 1876, t. 6207; Comes, Lc. tt. i, iii. 
The narrow-leaved Shrubby Tobacco. A native of Mexico and Brazil. Appears 
to be the plant described by some of the older authors—e.g. the herba sancta 
minor of Lobel, and the Nicotiana minor angustifolium of Bauhin. According 
to Comes, the following are some of the races of this plant—Carabobo, China, 
Nepal, Doniaku, Singapore and the South Indian. 

Var. lancifolia, Comes, l.c. tt. i, iv; Heuzé, Les Pl. Indust., 1895, iv., 18. 
A native of South America. In India it would appear to be occasionally culti- 
vated on the hills, as for example in Kashmir, Nilgiri hills, etc., and in the Philip- 
ine Islands (Manilla). Comes mentions, as races of this plant, Domingo, Kentucky 
urley, Cattaro, etc. 
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NICOTIANA 
RUSTICA SPECIES AND VARIETIES OF TOBACCO 
Species and Varieties 

Virginian 
Bread-loaf. 

Brazilian. 

Havana and 
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D.E.P., 
v., 352. 

Turkish. 

Snuff 
Tobacco. 

Var. virginica, Comes, l.c. tt. i., v.; also Della Razze, etc., 121-5; Anastasia, 
Lc. 106-16. This, Comes thinks, came originally from the region of the Orinoco 
and was introduced by the English colonists into Virginia, where, under cultiva- 
tion, it gave origin to some of the most highly valued forms of tobacco usually 
grouped under pale and dark-coloured leaf. Among this may be mentioned Big 
Orinoco, or Virginia Broad-leaf, Yellow Orinoco, Blue Pryor, Yellow Mammoth 

Golden-leaf, etc. 
Var. brasiliensis, Comes, J.c. tt. i, vi.; also Della Razze, etc., 79-119; Anastasia, 

l.c. 101-5. This is the Broad-leaved Tobacco, known in Brazil by the name petum 
or petun. A native of Brazil, Guinea, Venezuela and Bolivia. According to Comes 
was introduced into France by Thevet in 1556, and thence to Europe generally. 
Is the stock from which the so-called indigenous tobacco of Europe has been de- 
rived, and is valued on account of the thickness of the leaf rendering it suitable 
for the manufacture of snuff. The following special races may be mentioned :— 
Brazil, Bahia, Paraguay, Pernambuco, Florida, Maryland, Ohio, etc. 

Var. havanensis, Comes, lc. tt. i., vii.; also Della Razze,, etc., 153-97; 

Anastasia, J.c. 97-105. Indigenous to the valleys of Mexico. It was conveyed 
thence by the Spaniards to the island of Cuba, is the plant most highly valued as 
Havana tobacco, and known by many trade names such as Havana Seed-leaf, 
Cuban Seed-leaf, etc. This plant is accordingly most largely selected for the 
improvement of other stocks, and it would appear to be the chief source of the 
so-called Java and Sumatra tobaccoes. The following are some of the chief 
races mentioned by Comes :—Seed-leaf, Connecticut, Pennsylvania, Ohio, Mary- 
land, Wilson’s Hybrid, Zimmer’s Spanish, Mexican, Manilla, Deli-Tabak, ete. [Cf. 
Shamel, Imp. Tob. by Breeding and Selection, etc., in U.S. Yearbook, 1904, 435- 
52; 1906, 387-404.] 

Var. macrophylla, Schrank. Comes, l.c. tt. i., viii.; also Della Razze, etce., 199- 
22; N. Tabacum, var. purpurea, Anastasia, l.c. 1906, 43-96. A native of Mexico 
and introduced into may countries—India, Persia, Egypt, Porto Rico, Peru, etc. 
This appears to yield much of the Maryland tobaccoes of commerce. The 
flowers are usually of a deep purple colour and the leaves exceptionally large. 
The following are some of the special races mentioned by Comes :—Cuban, 
Varinas, Venezuela, Makala, Salomiki, Argos, etc. ; 

N. rustica, Linn. ; Heuzé, Les Pl. Indust., 1895, iv., 19; Sadebeck, 
l.c. 220; Wiesner, I.c. 614. This is the Nicotiana minor of some of the 
older authors, and is at once distinguished by its being a smaller plant 
with almost orbicular-stalked, leathery leaves and pale-greenish white 
flowers, with the limb of corolla imperfectly developed. It is commonly 
known as Turkish or East Indian Tobacco. Comes regards it as a native 
of Mexico and Texas. In the former it is known as prcvetl or pycietl, and 
he is of opinion that this was the plant introduced into France by Jean 
Nicot (after whom the genus was subsequently named). It was cultivated 
in America before the arrival of Columbus. Comes places under it the 
following varieties :— 

Var. texana, Comes, l.c. tt. ii., ix. A native of Mexico and the plant 
seen by Nicot under cultivation in Portugal in 1560, the seed of which was sent 
to Queen Catherine of Medicis. , 

Var. jamaicensis, Comes, l.c. tt. ii, x. A form met with under cultiva- 
tion in Jamaica, Guatemala and Mexico, but doubtfully distinct from the pre- 
ceding. 

Var. brasilia, Schrank.; Comes, Lc. tt. ii., xi. Habitat, Brazil. This 
is the tobacco which the Brazilians call fwmo-crespo. It is often used in the 
manufacture of snuff. 

Var. asiatica, Schrank.; Comes, lc. tt. ii., xii. This is the so-called 
Syrian tobacco, but is also grown in Arabia, Persia and Abyssinia. It came, 
however, from America and is sometimes designated as the common or. English 
tobacco, and when made into snuff is held to be superior to most other grades, 
though in many trade samples it has been flavoured with aromatic herbs. 

Var. humilis, Schrank.; Comes, Lc. tt. ii, xiii. Extensively cultivated 
for the manufacture of snuff, and in Germany is regarded as superior to the 
product of var, brasilia, ; 
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NICOTIANA 
COMMERCIAL CLASSIFICATION PLUMBAGINIFOLIA 

Species and Varieties 
Var. scabra, Comes, U.c. tt. ii, xiv. A native of South America. Hardly 

ever used commercially because of its disagreeable odour, 

N. alata, Lk. et 0.; N. persica, Lindl., Bot. Reg., 1833, xix., t. 1592; 
Riach, Sheeraz Tobacco, Trans. Hort. Soc., 1835, i., 205-7. A native of 
Brazil and cultivated in gardens in Europe, Persia, etc. At one time it was 
thought that this plant was the source of the tumbeki of Persia. In the rumbesi. 
Kew Bulletin (1891, 77-84) full particulars will be found, the final con- 
clusion of which appears to be that the merits of the tumbeki leaf, like that 
‘of most other special tobaccoes, proceed from the climate and soil, 
together with the methods of cultivation and curing, more than from 

ific differences. Comes seems, however, to think that N. alata is 
e source of the Persian leaf, while the numerous writers quoted in the 

Kew Bulletin regard it as derived from the ordinary N. Tabacum. 

N. plumbaginifolia, Viv.; Fl. Br. Ind., iv., 246; Comes, l.c. 45. 
This is believed to be a native of Mexico and the West Indies. Jn India it 
has become completely naturalised, especially on sandy islands within the 
rivers and in damp situations by the roadsides. It does not appear to be 
put to any economic purpose. It is not mentioned in Roxburgh’s Flora 
Indica, consequently its introduction may date subsequent to 1832. 

; To conclude this brief statement of the species, varieties and races of Industrial 
tobacco, it may be pointed out that Shamel and Cobey (Varities of Tob., °™°* 
1905-6, U.S. Dept. Agri., Bureau Pl. Indust., No. 91) give the following 
classification according to uses :— 

1. Cigar-wrapper Tobaccoes—Sumatra, Connecticut, Havana and 
Connecticut Broad-leaf, etc. 

2. Cigar-filler Tobaccoes—Cuban, Zimmer’s Spanish, Little Dutch, etc. 
3. Pupe Tobaccoes—North Carolina, Bright Yellow, Maryland Smoking, 

4, Plug Tobaccoes—White Burley, Orinoco, Yellow Mammoth, Virginia 
Blue Pryor, White Stem, etc. 

Tobacco breeding, Shamel and Cobey have shown (U.S. Dept. Agri., 
Bureau Pl. Indust., 1907, No. 96) is of necessity a subject of the greatest 
possible interest and value. 

History.—The practice of tobacco-smoking was unknown in Europe and Asia Antiquity of 
rior to the discovery of America in 1492. It has since been ascertained that the American 
owledge of the properties of tobacco was very ancient and widespread in the 

American Continent and Islands. Some difference of opinion prevails as to the 
locality where tobacco-smoking was first witnessed by Columbus and his asso- 
ciates. By some authorities Cuba is mentioned, by others San Salvador. The 
lant and the habit of smoking were found by Cortes in the very heart of Mexico. 

e Spaniards witnessed tobacco-chewing in 1502 on the coast of South America. Tobacco- 
Monardes published, in 1517, an account of tobacco in which he says that it was “ewivg. 
known to the Indians (American) by the name picietl. In 1518 Fernando Cortez 
occupied the island of Tobago, and found the plant being there cultivated. 
About the same time the prepared leaves were brought by Oviedo from San 
Domingo to Spain. In 1531 the Spaniards commenced the cultivation of tobacco Oultivation by 
in San Domingo, employing for the purpose African slave labour. Oviedo de- Spaniards. 
scribed a smoking-pipe (Hist. Gen. de las Indias, 1535). In 1539 Hernandez smoking-pipe. 
brought seed to Europe. Jean Nicot, French Ambassador, saw the plant culti- Cultivated in 
vated in Portugal, and in 1560 sent seed of it to Catherine of Medicis, from which Buerepe. 
circumstance the genus obtained its botanical name. In the same year tobacco 
was conveyed to England by-Thomas Hariot ; Sir Francis Drake and, subsequently Conveyed te 
(1570-84), Sir Walter Raleigh and others made tobacco-smoking popular in England. 
England, and about the same time cultivation was started in Virginia. In 1596 
Ben Jonson, in his Hvery Man in his Humour, represented the arguments for 
and against tobacco. , 
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THE TOBACCO PLANT 

Baber (Conqueror and Emperor of India) wrote his Memoirs with special 
reference to 1519-25, and while describing all the useful and interesting animals 
and plants found by him in India, makes no mention of tobacco. So also a 
little later (1563) Garcia de Orta published in Goa his historic work on the 
drugs of India, but makes no mention of tobacco. The first direct reference to 
it, in connection with India, centres around certain Portuguese missionaries at 
the Court of the Great Mughal. Doubtless to the Portuguese is due the credit of 
having conveyed both the plant and the knowledge of its properties to India and 
China. It is said in the Dara-shikohi that they had conveyed it to the Deccan 
as early as. 1508. Asad Beg, of date 1605 (Elliot, Hist. Ind., 1875, vi., 165-7), 
says of Bijapur that he found some tobacco and, “ never having seen the like in 
India I brought some with me and prepared a handsome pipe of jewel work.” 
These he presented to the Emperor Akbar, who attempted to smoke, until he 
was forbidden by his physician. It would thus seem to have been known in the 
Deccan for nearly a century before it was carried to the rest of India. On 
the other, hand, Comes affirms that the seed cultivated in India in 1605 had been 
brought from Brazil. In 1610 tobacco was grown in Ceylon, and in that same 
year it was introduced into Turkey (George Sandys, Journey, 66). In: 1614 
Floris produced a sketch of a Hindu woman of Masulipatam smoking tobaceo. 
By 1617 smoking had, in fact, become so general in India that the Emperor 
Jahangir forbade the practice, as also had Shah Abbas of Persia (Elliot, Le. 
v., 851). Foster, in his work The English Factories in India (1906, 64, 92, 
109), quotes various letters and invoices of date 1619 which speak of tobacco 
being sent from India to Red Sea ports. Mandelslo (7'ravels, 1638, in Olearius, 
Hist. Muscovy, etc., 1662, 74) speaks of the Parsis of Gujarat living peaceably 
and ‘‘ sustaining themselves out of the advantage they make of the tobacco-plant 
and the terry they get out of the palms.” Cultivation in Gujarat in 1638 is 
spoken of as successful. In 1645 the plant was carried to Golconda, Edward 
Terry (Voy. HZ. Ind., 1655, 96), speaking of Surat, says that “ the tobacco which 
grows there is doubtless in the plant as good as in any other place of the world, 
but they know not how to cure and order it, like those in the West Indies.” 
Fryer (New Acc. HL. Ind. and Pers., 1672-81, 223, etc.) says, ‘‘ The Persians smoke 
tobacco in their most solemn assemblies, and for this purpose are provided with 
spitting-pots or pigdans.”” Tavernier (Travels in Ind. (ed. Ball), 1676, ii., 23) tells 
us that he found tobacco grown abundantly at Burhanpur, and adds, “ In certain 
years I have known the people to neglect saving it because they had too much, 
and they allowed half the crop to decay.” Ovington (Voy. to Suratt, 1689, 428) 
speaks of the people of Muscat abhorring tobacco and burning all that is brought 
to their city. Strachan (in Phil. Trans., 1702, xxiii., 1134, (abrid. ed.) iv., 667), 
gives an account of the cultivation and manufacture of tobacco in Ceylon. He 
speaks of two forms, one much stronger than the other. The Bahar-i-Ajam, 
1760 (Blochmann, Ind. Antiq., i., 164), speaks of tobacco coming from Europe 
to the Dakhim and thence to Upper India during the reign of Akbar Shah—a 
fact already indicated. Col. Kyd (in his letter in 1786 to the Court of Directors, 
proposing the formation of the Botanic Gardens, Caleutta) mentioned the im- 
provement of tobacco as one of the subjects that might engage attention. Mac- 
pherson (Hist. Europ. Comm. with Ind., 1812) makes only a passing allusion to 
the tobacco trade of India with France, and Milburn (Or. Comm., 1813) does not 
even mention the name of the ‘“‘ weed.” It is thus a fact beyond dispute that 
tobacco, less than a hundred years ago, was an article of comparative unimport- 
ance in India, whereas to-day its use is all but universal—men, women, and even 
children smoke—and, moreover, the export traffic has become of the greatest 
importance tothe country. The Sikhs, Wahabis and certain Hindus are, however, 
prohibited the use of tobacco, though allowed indulgence in hemp and opium to 
any extent. As in other parts of the world, so in India, tobacco passed through 
a period of persecution, but its ultimate complete distribution over India is 
one of the numerous examples of the avidity with which advantageous new 
crops or new appliances have been absorbed into the agriculture and social 
customs and even literature of the people of India. 

It is a matter of every-day knowledge that King James I. issued his famous 
‘ Counterblaste ” in 1603, and raised the tax to 6s. 10d. on the pound. King 
Charles, in 1630, prohibited the cultivation in England and Ireland, where it 
seems, according to Macpherson, great quantities were still raised. In 1633 the 
King issued a proclamation to regulate the vendors of tobacco in cities and towns. 
Pope Urban VIII. prohibited smoking in church, By an Act of 1668 cultivation 
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BENGAL SYSTEM OF PRODUCTION Cultivation 

in England was again prohibited, and in 1670 Charles LI. passed still a further 
Act, by which imports intended for Ireland had, in the first instance, to be 
conveyed to England. In 1709 the net consumption of tobacco in England came 
to 11,260,659 lb. In 1731 Virginia and Maryland were regarded as most valuable Cultivation 
acquisitions to Britain because, among other considerations, of the tobacco they ‘» Virginia, 

uced. An interesting account of the cultivation of tobacco in Virginia in 
_ 1676 is given by Mr. Thomas Glover in a paper delivered to the Royal Societ 
OM rans., June 20, 1676, xi., 623, (abrid. ed.) ii., 301—reprinted, Oxford, 
904). By a special Act of George ILI. (1780) tobacco cultivation in Ireland was Probibition inj 

allowed, but not in England nor Scotland ; and, lastly, in 1830 Willian TV, leland. 
prohibited the Irish cultivation. : 

_ Prior to the separation of the United States, the British supply of tobacco 
came almost entirely from Virginia. During the reign of Queen Anne the annual 
revenue from tobacco was only about £250,000. In 1903 the net imports (that Revenue. 
is to say, imports less exports) were valued at £3,136,228, or a total weight of 
75,915,759 lb., and the traffic gave a revenue of over 12} million pounds sterling. 

CULTIVATION. 

‘ - Area.—The crop occupied in 1905-6, 1,018,506 acres in British districts Cultiva- 
and 24,284 acres in the Native States for which returns are available. 0”. 
But since several important States furnish no returns, it may be accepted 
as a safe estimate to put the total tobacco area of India at 1,100,000 
acres. It would, moreover, seem fairly certain that it has not expanded Indian area. 
materially during the past ten years. Of the total, Bengal (including 
Eastern Bengal and Assam), has fully one-half; Madras a little over 
130,000 acres ; Burma, Bombay, the United Provinces and the Panjab 
have each about 60,000 acres. 

As a rule there are three distinct persons concerned in the tobacco Interests 
trade. In Rangpur (of Bengal) the cultivators sell the leaf on the field (2) Gulttvators. 
to up-country traders and curers—dalals, as they are called—who own (° 
large curing-sheds, at certain convenient intervals, through the chief 
tobacco-producing localities. The curers next sell it to Burmese dealers, 
who gome and supervise the leaf as it is being cured ; they then pack and 
dispatch it themselves. These three classes are fairly general throughout 
Bengal, the chief tobacco-growing province of India. Tobacco with 
the Natives of India is either used up in the crude form or is worked 
into a paste with several ingredients (to be detailed later on), and in that 
form smoked. The more elaborate curing of higher-grade leaf is pursued Curing for 
over a comparatively limited area, and to meet the demands of the ee 
European rather than the Native population. Bengal, the chief growing 
province, takes practically no share in the higher-grade manufacture. Native 
The crudely manufactured leaf (in trade returned as “ unmanufactured °"* 

f 

| 
tobacco ”’) is exported to Burma or to foreign countries, and in these is 

| worked up into special grades of smoking-tobacco, cigars, etc. In South 
India (and within comparatively recent years) a new trade has arisen in 

. the manufacture of cigars for the European consumer, both within India 
; and throughout the East generally. Indian cigars have, moreover, found 

their way to Europe, and the traffic in them is yearly increasing. In 
the whole of India there are nominally, say, 25 curing farms and Indian Curing- 
factories that give employment to 2,150 persons, but this must be regarded 7 
as over and above the large number of persons already indicated as con- 
cerned in the cultivation and crude manufacture of the Native article. 
[Cf. Heuzé, Les Pl. Indust., 1895, iv., 24-42.] 

Bengal, Eastern Bengal and Assam.—Tobacco is grown for local Bengal. 
consumption in almost every district, more especially in Rangpur, Jal- Chiet Districts. 
paiguri, Kuch Bihar, Darbhanga, Purnea, the 24-Parganas, Nadia, 
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THE TOBACCO PLANT 

Chittagong, Sylhet and Kamrup, etc. In some of these districts it is, 
moreover, largely grown for trade and export. In 1905-6 the total area 
under tobacco in the two provinces of Bengal was 535,525 acres, more 
than half that of all India, and in Assam 4,911 acres. The districts of 
Rangpur and Jalpaiguri and the Native State of Kuch Bihar contain the 
largest areas. In 1904-5 the area in Rangpur was 181,100 acres and in 
Jalpaiguri 119,300 acres. Two species, N. Tabacum and N. rustica, 
are grown. ‘The former is generally called desi, and the latter vilayati 
(foreign). Velayaté is largely cultivated in Purneah and neighbourhood. 
So little attention has been paid by writers on this subject that it is said 
no cultivated races of vilayati are known, but that the dest has many 
such, the most important of which is known as hingh, produced in parts: 
of Nadia and Jessore. 

One of the most striking features of Rangpur is the extent of tobacco 
cultivation (Agri. Ledg., 1898, No. 15, 508). Both N. Tabacwm and 
N. rustica are grown, wherever the soil is a rich, sandy loam with water 
only a few feet below the surface. Shallow wells are dug all over the to- 
bacco-fields, and during certain stages in growth hand irrigation is daily 
pursued. The water is thrown from the wells so as not merely to supply 
moisture to the roots but to wash the dust off the leaves. The agricultural 
system pursued is of a very high order, and it is not to be wondered at 
that tobacco should prove so valuable and remunerative a crop, in a 
country pre-eminently the tobacco area of India. The railway to Jatrapur 
cuts the district practically in two. In the one half, the northern, with 
its rich sandy loam, N. Tabacum is cultivated ; and in the other, the 
southern, with its lower, damper soil, N. swstica prevails. But wherever 
the red-clay soil appears, tobacco cultivation at once disappears. In 
Rangpur and Kuch Bihar it is no unusual occurrence to find a single leaf 
of N. Tabacwm measuring 3 to 4 feet in length. 

The following account of cultivation has been derived mainly from 
Mukerji and Roy. The crop requires a good soil and heavy manuring. 
The best kind is a well-drained friable, sandy loam, not too rich in organic 
matter, but rich in mineral salts, especially those of potassium. It may 
be grown after jute or Indian corn, but often forms the only crop of the 
year. If properly manured, it can be grown three or four years on the 
same ground. The seeds are sown in seed-beds in August or September, 
and the seedlings transplanted a month later. The soil of the seed-bed is 
dug and manured with cow-dung and ashes until raised about 6 inches. 
After the soil has been well pulverised the seed is sown thin and lightly 
covered with earth. About half an ounce is required to produce plants 
for one acre. 

When the seedlings are about 3 inches high they are fit for trans- 
plantation, which takes place from the end of September to the middle of 
November. The soil must previously be prepared by eight or ten plough- 
ings. Deep cultivation and thorough pulverisation are important, and a 
liberal manure of rotted cow-dung and ashes is necessary. The seedlings 
are planted in the evening 3 feet apart. They must be carefully 
watered the first few days, and irrigation is necessary afterwards at inter- 
vals of ten to twenty days. In Rangpur and Jalpaiguri a hand-plough 
is repeatedly drawn along and across the fields until about the time that 
the flower-buds appear. Where artificial irrigation is required, regular 
hoeing is necessary. . 
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» United Provinces 

Before the plants begin to flower, their buds and lower leaves should 
be stripped off, and they should be pruned so that only eight or ten leaves 
are left to each plant. To prevent bleeding, finely powdered earth is 
sprinkled over the broken parts immediately after pruning. When the 
leaves begin to turn yellow with brown spots and have a gummy feeling, 
they are considered mature and ready to cut. The best time for harvesting 
is morning, as soon as the dew is off the plants. It is better to cut whole 
_ than to gather the leaves singly, and they should be allowed to lie 

some time in the sun before they are conveyed to the drying and 
fermenting house. 

(Cf. O’Conor, Tobacco in Ind., Parl. Paper (ce. 982), 1874, 171-83; Repte. 
Internal Trade, Beng., 1876-7, 85-8, 149; 1879-80, 103-4; 1881-2, 88-9; 
Sen, Rept. Agri. Stat. Dacca, 1889, 44-5; Mukerji, Handbook Ind. Agri., 1901, 
417-28; Admin. Rept. Beng., 1901-2, 26-6, 43; Mukerji, Cult. of Tobacco in 
Beng., in Proc. Board Agri., Pusa, Jan. 1906, 92-6; Coventry, Cult. in Bihar, 
98-9; Roy, Crops of Beng., 1906, 121-35; Repts. Dept. Land Ree. and Agri., 
Beng. ; Exper. Farm Repts., Sibpur.] 

United Provinces.—The crop is not an important one, and its culti- 
vation appears to have been practically stationary for some years. In 
1905-6 the total area in Agra was 82,904 acres, and in Oudh 14,566 acres. 
The districts with the largest area are ordinarily Farukhabad, Aligarh, 
Balandshahr and Meerut. In no district does the area under tobacco ex- 
ceed 1 per cent. of the cultivation. Moreland (Proc. Board Agri., l.c. 113) 
gives a concise account of tobacco cultivation. It is grown (1) in heavily 
manured land close to villages ; (2) on the sites of old towns where the soil 
and well-water are rich in nitrates ; (3) rarely in virgin soil in forest tracts. 
The seed is sown in nurseries and the young plants put out at different 
times of the year, from July to February, and harvested from February 
to April. According to Duthie and Fuller (Field and Garden Crops, pt. i., 
69-74, tt. xvi—xvii.) the seasons of sowing may be grouped into two: (1) 
sown in July and August, planted out in October, cut in February ; (2) 
sown in November, planted in February, cut in April and May. Tobacco 
grown in the former season is known as sdwani, that grown in the latter as 
asdrhi. The rotations are various. Where nitrates abound, the crop 
may be grown for several years successively on the same land, and where 
poudrette is available, the commonest rotation is maize, potato, tobacco, 
all within the year. In preparing the seed-bed the ground is first dug a 
foot deep and then completely pulverised. Usually from 10 to 30 tons 
per acre of cow-dung, sheep-dung or poudrette are worked thoroughly 
into the soil. Crude saltpetre earth may be applied as a top-dressing 
where the available water is not salt. 

After transplanting, the land is kept loose and free from weeds, and 
all flower-buds and lateral branches or shoots from leaf-axils removed 
as soon. as formed. The plants are usually hand-watered after trans- 
planting, and later, water is run on to the fields as required. From fifteen 
to twenty waterings are usually necessary. When ripe, the leaves are 
stripped from the plant, or the whole plant is cut down. The crop is dried 
in the sun and then stacked under cover. After a period which varies in 
different localities, the crop is carried home for fermentation. 

The cost of cultivating an acre of séwani tobacco is estimated by Duthie 
and Fuller at Rs. 46-7a. [Cf. Sir E. C. Buck, Note on Tobacco Cult. and 
Curing, U. Prov., 1787 ; Nevill, Dist. Gaz. U. Prov.] 

Central Provinces and Berar.—The area under tobacco in 1905-6 
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was 12,194 acres in the Central Provinces, and 14,220 acres in Oudh. The 
districts with largest areas are usually Raipur 1,105 acres, Bilaspur 
995, and Chanda 1,023 acres, in the Central Provinces; Amrdaoti 5,331 
acres, Buldana 3,602, Wun 2,374, and Ellichpur 1,178 acres in Berar. 
The plant is cultivated in patches near the villages, and the whole produce 
is consumed locally. The seasons of sowing and reaping vary. In Narsing- 
pur the crop is harvested in October ; in other districts the stems are cut 
usually in February and March. i 

Rajputana and Central India.—In these provinces cultivation is almost 
confined to the Native States of Gwalior, Jaipur, Bharatpur and Tonk, 

which in 1905-6 grew respectively 3,590 acres, 2,563 acres, 1,072 acres, 

and 147 acres. A description by Dr. R. H. Irvine of the famous Bhilsa 
tobacco, grown in Gwalior, is quoted in the Dictionary. According to 
O’Conor, tobacco in Central India is raised on high, well-ploughed 
lands. A second crop is frequently taken from the stems left after the 
first crop has been gathered. 

Panjab and North-West Frontier.—The area in 1905-6 was 67,594 
acres in the Panjab and 9,666 acres in the North-West Frontier. In the 
Panjab the districts with largest areas are usually Jalandhar, 3,756 acres, 
Sialkot 4,400 acres, Lahore 4,524 acres, Gujrat 3,137 acres, Amritsar _ 
2,890 acres, Gujranwala 3,465 acres, Jhang 2,708 acres ; in the North-West ~ 
Frontier, Peshawar 8,513 acres. The soils generally preferred are garden 
and manured lands near the villages. Alluvial lands are not considered 
suitable ; in three cases only—namely, parts of the Sialkot, Ludhiana 
and Rawalpindi districts—are alluvial tracts selected. Irrigation is 
practised, the plots being watered about once in every four days, and 
extensive manuring is necessary. Night-soil, sheep- and goat-dung, stable 
litter and cow-dung, are used, and an admixture of saltpetre is found 

beneficial. The sowing season in most districts is October and November, 
but may in some places continue till December and January (Shahpur, 
Multan, Dera Ghazi Khan) and February (Peshawar, Amritsar, Rawal- 
pindi). Transplanting takes place from January to March, and cutting 
during May, June and July. The plant is cut to the roots and no second 
crop taken. [Cf. Purser, Settl. Rept. Jalandhar, 1892, 127-8; Dist. Gaz. 
Pb. ; Exper. Farm Rept. Lyallpur, 1901-2, 20; Renouf, Tobacco in Pb., in 
Proc. Board Agri., Pusa, Jan. 1906, 115-6.] 

Kashmir.—According to Sir W. Lawrence (Valley of Kashmir, 1895, 
345-6) tobacco is cultivated in many parts of Kashmir, but chiefly in and 
around Srinagar and the smaller towns. Cultivation is almost entirely 
in the hands of the gardener class. The plant yielding the best produce 
grows in Srinagar, and is known as brewari (N. Tabacum, var. lancifolia). 
Another species, chilasi (N. rustica), has been introduced from the 
Panjab. It is sown in April and picked about the end of August. It 
requires very rich soil and is irrigated by the dip-wells of the country. 
The consumption of tobacco in Kashmir is almost entirely in the form of 
snuff. 

Bombay and Sind.—The area in 1905-6 was 64,539 acres in Bombay 
and 9,048 acres in Sind. The districts with the largest areas are Belgaum 
22,856 acres, Kaira 21,276 acres, Satara 4,215 acres, Ahmadabad 3,187 acres, 
Khandesh 4,364 acres, Broach 2,685 acres, and Hyderabad 4,847 acres. 
Mollison gives a very full account of the methods pursued. The best kind ~ 
is grown on deep alluvial lands near the Krishna. Throughout the Kaira 
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district and the adjoining Baroda Territory, where cultivation is extensive, 
wells with salt water are common, and the water is used for irrigating the 
tobacco, often with remarkable manurial effects. Wells of special value 
occur in the neighbourhood of Nadidd (Kaira district) and Pettéd (Baroda 
Territory). For details regarding the manurial value of these salt wells, 
consult Leather (Agri. Ledg., 1895, No. 14), A free-working and satisfactorily 

ined soil is best. On such land in Gujarat mild-flavoured tobacco of 
good nig can be grown. A stronger tobacco with large, coarse leaves 
grows best on medium clay loams, irrigated with sweet water or salt and 
sweet combined. In Gujarat, tobacco is rarely rotated with other crops, 
and it is claimed that the longer the soil is under the crop, the better the 

ce. 
e seed-beds should be prepared on elevated ground and under tree- 

shade. In villages which grow a large area of tobacco, a piece of ground 
is usually set apart as a common nursery. The bed should be carefully 

The burning on the surface (before the rains set in) of refuse, 
straw, brushwood or cow-dung improves the mechanical condition, the 
ashes manure the soil, and the heat kills weeds and insects. After burnin 
(rdbing), goat manure should be well mixed with the soil, and a fine tilt 
obtained by hand-digging. The seed (mixed with ashes or fine sand) is 
sown in July, one ounce to one hundred square feet of seed-bed. The beds 
require protection from heavy rain, and should at first be lightly watered 
by hand. Weeds must be removed and the seedlings thinned out. The 
seedlings are ready for transplantation when they have four leaves and are 
3 or 4 inches high. As soon as possible after the harvesting of the 
previous crop the stems and roots should be grubbed up and burned. The 
field is ploughed soon after the monsoon has set in, and again frequently 
between June and August. Twenty-five to thirty cart-loads per acre of 
well-rotted farm-yard manure should be applied, after the field has been 
ploughed several times. A better practice is to fold sheep on the fields 
intended for tobacco. The mud from village tanks is also considered good. 
Before planting the young seedlings, the field is levelled with the samdr, 
then lined and cross-lined with the gisle. A seedling is planted carefully 
at each angle made by the intersecting lines, and a cloudy afternoon is 
usually chosen. Frequent watering is required. As soon as the young 
plants have made a fair start hoeing should begin, and when the flower- 

. buds begin to open they should be removed, and with them two to four 
of the youngest leaves. About ten to fourteen leaves should be left on 
each plant. The removal of the flower-buds is followed by the appearance 
of side branches known as “ suckers,” and these also should be regularly 
removed. 

On a stiff clay loam soil (besar), tobacco is a dry crop, but as a rule in 
Gujarat it is irrigated more or less according to the kind of tobacco to be 
manufactured. Irrigation ordinarily begins early in November. Twenty 
days after the first watering a second is given, and afterwards others at in- 
tervals of twelve to sixteen days until the leaves are ripe, usually about the 
middle of February. In Gujarat the leaves are left on the plant till they 
are decidedly yellow. Sometimes the whole plant is cut down, but the 
usual method is to strip off the leaves one by one from the stalk with a 
small bent sickle. 

(Cf. Beyts, Gujarat Agri., 1876, 45-8; Voelcker, Improv. Ind. Agri., 1893, 
272-4; Mollison, Textbook Ind. Agri., 1901, iii., 236-45; Brper. Farm Repts. 
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Poona, Nadidd, etc.; Fletcher, Cult. Tobacco in Bomb., in Proc. Board Agri., 
Pusa, 1906, 116.] 

Madras.—The area under the crop amounted in 1905-6 to 132,458 
acres. The districts with the largest areas are usually Guntur 41,798 
acres, Coimbatore 26,884 acres, Godavari 8,143 acres, Vizagapatam 5,037 
acres, Madura 8,296 acres, Karnul 6,664 acres, etc. The crop is grown 
in all districts, though on the Nilgiris and the west coast the area is small. 

' Benson (Proc. Board Agri., Pusa, 82-92) gives a very full account of 
tobacco cultivation in the various districts. In Kistna the crop is grown 
chiefly in the upland taluks on ordinary black cotton soil. The seed-beds 
are usually located near shallow pools in which the monsoon rains stand. 
They are well ploughed and manured. After the first ploughing cattle 
are penned on the plots, and they are again ploughed once or twice. Village 
manure, consisting of ashes, earth and dried cow-dung, is then applied 
at the rate of 50 to 60 loads per acre. After two or three more ploughings 
the seed is sown broadcast, at the rate of one local seer to 18 cents of land, 
and pressed in by the hand. At first, watering is frequent, three or four 
times a day. After twenty days, watering is reduced to once a day, and 
all unhealthy leaves are picked off daily. 

In about two and a half months, when the plants are 8 to 9 inches 
high, they are trimmed and lateral shoots, if any, removed, and fifteen days — 

later are pulled up and made into bundles for planting. The preparation 
of the land for the crop commences about July. Before this, village 
manure and tank silt are applied, and cattle, sheep or goats penned on 
it after the first ploughing. The land is ploughed seven to ten times, then 
twice with the gorru, and afterwards marked off into squares. The young 
plants are placed in holes filled with water at the corner of the squares, and 
the earth gathered round them. They are watered for two days in the morn- 
ing, then for two days in the evening, but are afterwards left to themselves. 
The crop is topped when 23 feet high and suckered twenty days later, and 
about ten days later still is ready for harvest, in February or March. No 
second growth occurs, and the stems are cut down and used for fuel. 

In cultivating tobacco for the manufacture of snuff, the crop is never 
irrigated from wells, but the plants are grown by the aid of rain alone. 
Again, if the tobacco is for chewing, watering is withheld four or five days 
before harvest. The chief centres for snuff tobacco are Trichangode, 
Rasipuram and Uttankarai taluks in Salem district. | 

(Cf. Schiffmayer, Tobacco and Its Cult., Saidapet Exper. Farm, 1878; Plant- 
ing and Manuf. of Tobacco in Southern Ind., Madras, 1880; Shortt, Man. Ind. 
Agri., 1885, 14-5 ; Papers on Tobacco Parasite, ‘‘ Bodu”’ or Orobanche Nicotiana, 
Agri. Dept. Mad. Bull., 1889, No. 2; Caine, Cult. and Curing of Tobacco in 
Madura, Agri. Dept. Mad. Bull., 1889-90, No. 4; Rose, Memo. on Mad. 
Tobacco, 1890; Benson, Cult. and Curing of Tobacco in Dindigul, Madura, Dept. 
Agri. Mad. Bull., 1905, iii., No. 53; Ann. Repts. Trade and Navigation Mad., 
Introd., 1892, para. 29; 1894, 11; 1898, 18.] 

Mysore and Coorg.—The area in Mysore in 1905-6 was 14,263 acres, 
chiefly in Mysore, Tumkur, Chitaldrug and Kolar. The crop is grown 
on land where rdgi and similar grains are cultivated, a crop of which 
must intervene between every two of tobacco. The seed is sown in June 
or July, and the seed-beds are prepared near wells or other sources 
of water supply. The seeds are sown mixed with dung, and after being 
pressed down with the hand and watered they are covered with mats or 
the leaves of the date palm. The seedlings are transplanted into fields 
prepared previously by frequent ploughings and manured by cattle and 
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sheep. They are placed in holes 18 inches apart and filled in with a mixture 
of red earth, sand and dung. About a month and a half after being set 
out they are topped, six or seven leaves only being allowed to remain, and 
the suckers are removed, They are ripe in November and January and 
cut down to within 4 or 5 inches of the ground. The stems are then 
- gp at each portion carrying three or four leaves. ([C/. Rice, 

Gaz., 1897, i., 126-8.] 
~ Burma.—The total area in 1905-6 amounted to 49,205 acres in Lower 

Burma, 26,560 acres in Upper Burma. In Lower Burma the largest areas 
occur in Henzada, 12,849 acres ; Thayetmyo, 6,627 acres ; Tharawadi, 5,601 
acres ; Prome, 3,772 acres ; and Kyaukpyu, 3,525 acres: in Upper Burma, 
Pakékku, 5,530 acres ; Mandalay, 4,393 acres; Minbu, 2,646 acres; Sagaing, 
4,156 acres; and Myingyan, 3,944 acres. 

~Mackenna (Settl. Rept. Henzada, 1901, 50-1) states that the bulk of 
the crop is grown on low lands annually flooded. A high-land portion of 
the holding is ploughed during July to August, and about the end of August 
to the middle of September seed is sown in nurseries. In four or five weeks 
the seedlings will be 3 or 4 inches above ground and are ready for trans- 
plantation in October to November or early in December. The ground is 
reviously prepared by numerous ploughings, and the plants are placed in 

hetvovs 3 feet apart ata distance of 3 feet from each other. The ground 
must be kept free of weeds, and about a month after transplanting the 
small leaves are removed till only six to ten are left. About March to 
April plucking commences, and is continued till the rains break. On poor 
soil tobacco should be planted every three or four years only in the same 
place, but in good soil annual plantings may go on for twenty or twenty- 
five years. The expense of cultivation is calculated at an average of 
Rs. 40 per acre, and the total value of the outturn at Rs. 113-25 per acre. 

(Cf. Dist. Settl. Repts. Burma; Nisbet, Burma under Brit. Rule and Before, 
1901, i., 387-8; Scott, Gaz. Upper Burma and Shan States, 1901 (many passages) ; 
Proc. Board Agri., Pusa, 1906,109-12 ; Repts. Dept. Land Rec. and Agri., Burma.) 

DISEASES OF THE TOBACCO PLANT.—Howard (U.S. Yearbook, 

Agri. Dept., 1898) gives useful particulars regarding the insect pests. So also 
various publications furnish details regarding Ceylon (Trop. Agrist., xxv., 
825; xxvi., 130). Delacroix (Recherches sur Quelques Maladies du Tabac 
en France, Paris, 1906) has published a full account of the most recent 
researches and has described the symptoms and methods of treatment of 
several diseases. He deals fully,,for example, with the Canker, caused 
by a bacterium which he has named Bacillus @ruginosus; with Collar 
Rot (Pourriture du Collet) apd Pith Rot (Pourriture de la Moelle), also 
due to bacterial organisms hitherto undescribed ; with Foot Rot (Pour- 
riture du Pied) due to Fusarium tabacivorum, Delacroix ; with Mosaic 
Disease (La Nielle or Mosaique) ; and with White Spot Disease (Maladie 
des Taches blanches), etc. So far as at present known, most of these 
blights do not seem to have appeared on the Indian tobacco plant. 

Of the blights of tobacco, the best known are the broom rapes, Ove- 
banche indica and O. nicotiane, common in most of the tobacco dis- 
tricts, especially in Bengal, Madras and Gujarat. Mollison states that in 
Gujarat a bad attack may sometimes destroy a quarter of the crop. The 
only practicable direct means of lessening its severity is the prevention 
of the parasite from forming seed. Another serious disease, in some 
districts, is the tobacco mildew, caused by the conoidal stage of 
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Erysiphe cichoracearum, DC. Butler (Proc. Board Agri., Pusa, 1906, 
82) remarks that it is probably the grey mildew which attacks the leaves 
in the Azamgarh district of the United Provinces, known as kapti. The 
same authority states that no remedy has been proved to be efficacious. 
“‘ The application of sulphur either in form of ‘ flowers of sulphur ’ dusted 
on, or as potassium sulphide sprayed on, is efficacious in checking many 
mildews, but might interfere with the curing processes and be difficult 
to remove from the leaves.” At Pusa a leaf-spot disease, due to Cerco- 
spora Raciborskii, Sacc. & Syd., is said to be common, but its effects are 
not very serious. 

Maxwell-Lefroy enumerates the common insect pests of the tobacco 
plant in India under the following five heads :— ) 

1. Grasshoppers attacking newly transplanted seedlings. Clean 
culture and thorough tillage are the best preventatives. The only direct 
remedy is to dip the seedlings in standard lead arseniate mixture as they 
are planted. 

2. Surface caterpillars, z.e. those living in the soil, hiding by day and 
emerging by night to feed on young plants. Search reveals their burrows, 
where they can be found and destroyed. The alternative methods are 
to poison the young plants or to put down baits of poisoned chaff. 

3. The stem caterpillar, attacking young plants. These liveinthestem — 
and cause gall-like swellings. Plants up to a foot high are principally 
attacked. The cultivator’s method of cutting open the gall by a longi- 
tudinal incision is probably the best. 

4. Leaf-eating caterpillars. When these appear on young plants, 
spraying the leaves with poison is a sound remedy. On old plants, the 
caterpillars must be picked off by the hand. 

5. In Tirhut a cricket (probably the common burrowing Brachytrypes 
achatinus, Stoll.) is reported to injure the leaves by coming out at 
night and eating holes in them. Where they are not abundant they can 
be dug out, which is best done during August and September. 

In seriously infested localities the most satisfactory treatment is to grow 
a crop such as lucerne and thoroughly poison it, thus poisoning off the 
crickets. -In the United States of America flocks of turkeys are reared 
on the tobacco farms with a view to exterminating the caterpillars that 
do so much injury to the crop. [Cf. Proc. Board Agri., Pusa, 1906, 
88, 94, 110-1, 113-4; Delacroix, Sur une Maladie du Tabac, le 
“* Chancre’’ ou ‘‘ Anthracnose,” in Comptes Rendus, 1903, exxxvii., 454 ; 
also La Rouille blanche du Tabac, etc., 1905, cxl., 678; Maxwell-Lefroy, 
Mem. Dept. Agri. Ind., 1907, i., No. 2, 113+252.] 

MANUFACTURE. 

Withering.—The leaves are considered mature when the texture 
becomes granulated and of a dark green colour with yellowish blotches. 
The lower leaves ripen first, the others in succession upwards. According 
to one system the leaves are cut off singly or in pairs (with a connecting 
portion of the stem), or the stem with its entire series of leaves is severed 
at once. The first stage in manufacturing is the withering of the leaf. 
This is usually accomplished by cutting down the plants or leaves and 
spreading these out on the ground, thus exposing them to the action of the 
sun for a few minutes or hours. They are then carried to the drying- 
house. But if rain falls during the withering, the plants or leaves must as 
rapidly as possible be carried to the drying-house and the reaping dis- 
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WITHERING, DRYING AND FERMENTING 

continued. The withering-house may be constructed of any design or 
material providing free circulation of air. In the interior a framework 
of uprights and cross-rails has to be arranged, across which the sticks with 
withered leaf or withered plants suspended are placed and retained until 
the drying is complete. For the first two or three days the sticks with 
their suspended leaves are removed a foot apart and retained in that 
position until the mid-ribs are completely dried, which may take from fifteen 
to thirty days, according to the nature of the weather prevalent. Insome 
parts of the country the first drying is accomplished by the leaves being 
spread on the floor over a layer of dry straw. Rapid drying produces 
yellow or almost green leaves, and slow drying darkens the colour. 

Drying and Fermenting.—When quite dry, the leaves (or stems with 
attached leaves) are taken down, usually assorted and, at the same time, 
separated from the stems and placed in heaps or stacks to ferment or sweat. 
For this purpose they are flattened out carefully, the stems or leaf-stalks 

ing placed inwards and the tips of the leaves outwards. It is prefer- 
able to select a damp day to commence this operation. In the Rangpur 
houses, the floors being usually mud, the stacks of leaf are placed on board- 
ing. Great care is taken that the leaves be spread out perfectly flat, and 
as a rulea selection is made of the finer leaf to be used for wrappers, from 
the coarser to be used as fillers. For this purpose it is accordingly 
customary to make two stacks, one of high-class, the other of low-class 
leaf. The stacks of leaf may be as much as 2 to 6 feet in height and the 
top is usually covered with a cloth or sheet of basket-work over which a 
weight is placed. It is customary on the second or third day to pull down 
two stacks of the same quality simultaneously, and to construct new 
stacks, taking leaf alternately from the one and the other, observing 
the while that the leaf in the centre of the first stacks may be in the 
exterior of the new ones. A week later the stacks are similarly pulled 
down and remade, and this may be continued time after time for a month 
or six weeks—in other words, until all the heat of fermentation has dis- 
appeared. In this way uniform and continuous fermentation is ensured. 

Bundling and Baling.—The leaves are then tied into bundles of 25 
or 30, a useless leaf being employed in tying each such bundle. Great 
skill is required in this operation, since the leaves must be left perfectly 
flat, the bundles being almost fan-shaped. In this condition they are baled, 
the broom-like ends projecting outwards. 

It may be as well to contrast this (which may be taken as the system 
pursued in 1902 when personally inspected by me in Rangpur) with that 
given by Buchanan-Hamilton as observed in Dinajpur (the adjoining 
district) during 1809-11. The tobacco, he says, is “fit for cutting in 
March and April. Each stem contains from 5 to 8 leaves, which in a good 
soil are 18 inches long, and in a poor are only half the length. The stem 
is cut, and the plants are allowed to lie three days on the ground. The 
leaves are then separated, and are tied in handfuls, which are hung in the 
open air until dry. The handfuls are made into balls, by laying them 
together in two rows, with their roots outward. The parcels are sur- 
rounded with straw, are tied very tightly, and the bale is then complete.” 

Whitney and Floyd (Growth of Tobacco Industry, U.S. Yearbook, Agri. 
Dept., 1899, 429-40) show the bundles or “‘ hands ”’ as produced in Maryland 
and Virginia, also the forms adopted with the ‘* Cigarette and Manufac- 
turing Tobaccos,”’ “ Connecticut Cigar-wrapper Leaf,” the “ Ohio Limmer 
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Spanish Cigar-filler Leaf,” the “Florida Cigar-filler Cuban Seed.” [Cf: 
Floyd, World’s Exhib. Leaf Tobacco at Paris Expos. 1900, m U.S. Yearbook, 
Agri. Dept., 1900, 157-66; McNess and Mathewson, Dark Fire-cured Tobacco 
of Virginia, etc., U.S. Yearbook, Agri. Dept., 1905, 219-30.) Much depends, 
apparently, on the care in handling and the skill in making up the bundles. 
There would accordingly seem every prospect of limitless expansions of the 
Indian tobacco trade, through the simple bestowal of greater care in the 
manufacture and in the methods of bundling and handling the leaf. Al- 
though the past century has witnessed a great advance there is still much 
room for improvement. Any one who will take the trouble:to inspect the 
chief tobacco area of India will readily discover that the fault is not so 
much the climate, soil and plant, as the defective methods.of curing that 
consign the Bengal tobacco to the humble position it usually occupies in 
the markets of the world. otk baker 

Changes occurring during Manufacture.—Dr. Harold H. Mann, in a 
communication with which I have been favoured; discusses the modern 
opinions on this subject :—“‘ It has been repeatedly pointed out by writers 
on this subject that dry Nicotiana Tabacum leaf is not tobacco. Dela- 
croix (Bull. Scient. Pharm., Feb. 1905, No. 2) remarks, for example, that 
the quantity of albuminoids present in the normal leaf gives.a disagreeable 
odour to the smoke that recalls that of burning wool or horn. The fer- ~ 
mentation which the leaf undergoes durmg manufacture is, in fact, essential 
to the preparation of tobacco,.and if not carried out properly, the finest 
leaf may be rendered entirely worthless. Many theories have been held: at 

_ various times.as to the nature and cause of the great changes which take 
place, and it has been successively believed that they were due simply to 
the oxidising action of the atmosphere at the high temperature which 
was produced (100° to 120° F.), (Schloesing, Nessler) ; ‘that definite mi- 
crobes or bacteria were the necessary agents in producing the flavour of 
tobacco (Suchsland, Koning, Vernhout), and even that each class of 
tobacco had its own special bacterium ; and that such changes as occur 
are principally, if not entirely, due to the presence and action of oxidising 
enzymes or unorganised ferments (Loew). It is now almost universally 
recognised that oxidising enzymes are the principal agents in producing 
the development of the colour and aroma characteristic of prepared 
tobacco leaf. 

“These enzymes, which were first isolated and examined by Oscar 
Loew in America, appear to be at least three in number. The first of 
these (oxidase) is an exceedingly active ferment, but very susceptible to 
noxious influences, being destroyed. by heating to the very moderate 
temperature of 150° F.; the second (peroxidase) is not nearly so active, 
but is more resistant, and is only destroyed at 190° F. ; the third (catalase) 
is of a different character, more resistant than either, but the part it’ takes 
in the processes of manufacture is not yet understood. The processes of 
curing (drying) and sweating (fermentation) of the tobacco leaf are -ac- 
companied by a destruction of these enzymes present.in the leaves ; the 
oxidase and peroxidase generally survive the curing process but the former 
of these finally disappears in the sweating (fermentation), leaving the more 
resistant peroxidase. 

“ The changes induced by these ferments are very considerable. During 
the drying (curing) of the leaves, the starch is transformed, and the greater 
part of the sugar which results disappears. The albuminoids decrease 
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in amount: the tannin also decreases, and it seems probable that this 
decrease may be the principal cause in the change of the colour of the leaf. 
In the sweating or fermentation which follows, the last traces of sugar 
disappear ; nicotine decreases in quantity and there is a co nding 
increase in the amides resulting from its decomposition. The side Babstenes 
more alkaline, and further progressive changes take place in the colour 
and aroma. A slow after fermentation then takes place, during which the 
colour and aroma gradually become ripened. During or after sweating 
the tobacco is often sprinkled in America with a so-called * petuning’ Petuning. 
liquid, the composition of which is kept secret, but whose principal function 
seems to be to increase the alkalinity of the leaf and so hasten the changes 
already described.” 

Improved Methods of Manufacture.—In some of the experiments Luprovements. 
conducted by the Agricultural Department of the United States, it has 
been shown that during fermentation certain undesirable changes take 
place together with the disappearance of a large amount of nicotine. Ac- 
cordingly the system of fermenting in stacks has been condemned and the 
substitution of closed fermentation tanks recommended. This American 
system, however, is not sufficiently used as yet to justify its being re- 
commended for India. A small quantity of already fermented tobacco is 
placed along with the new leaf in order to start the fermentation. 

Enough has been said to indicate the transitional stage of modern India’s Putare 
research into tobacco manufacture and the complete lack of knowledge *““™ 
that prevails in India. It is no matter for surprise, therefore, that the 
Government of India should have deemed a tobacco expert imperatively 
necessary. Rapid and satisfactory though the progress has been in 
certain directions of the Indian trade, skilled supervision and definite 
research locally conducted seems almost certain to effect improvements 
calculated to place India in the foremost ranks of the tobacco-producing 
countries of the world. 

iH NATIVE AND EUROPEAN MANUFACTURED TOBACCOES.—With wanufac- 
the Natives of India crudely cured tobacco-leaf is usually reduced to a tures. 
powder, damped, mixed with gur (pp. 952, 1109), also various flavouring Mixed with 
ingredients, and thus made into large cakes. In this formit is sold tothe “®** 
consumer. The pipe ordinarily used is a hollow vessel or cocoanut shell 

? partially filled with water. From this vessel arise two tubes—one the 
: mouthpiece, the other the attachment for the actual pipe, the chilam, or 

vessel containing the tobacco. The smoke is thus drawn through water Water Pipe. 
before reaching the mouth. The tobacco is ignited with a live coal or 
burning cake of specially prepared charcoal. 

The crudely prepared leaf is simply rolled between the hands, com- 
pressed into a conveniently sized ball, and placed within the chilam. 
But with many of the hill tribes a crude pipe is used that hardly differs cCrade Pipes. 
from that employed in Europe—the boll being made from a short joint of 
a bamboo and the stem a common reed. Indeed in many cases the pipe 
may be constructed, for each smoke, of soft mud placed on a stone, the boll 
having a small opening at the bottom against which the lips are pressed 
in smoking. It is only of South India and Burma that it can be said that 
smoking cigars has become so general that it can be described as a wide- cigars 
spread habit. But within recent years great progress has been made in 
local cigar manufacture, and steadily the practice of cigar-smoking seems 
to be gaining ground with the better classes of Natives all over the country. 
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And it is customary to read in the public press of the rapidity with which 
the habit of cigarette-smoking has invaded the social life of the various 
races and peoples of India. 

Indian Cigars.—One of the first persons who realised the possibilities 
of an Indian cigar trade was Capt. E. A. Campbell, who, in 1876, started 
a company at Dindigal to improve the well-known “ Trichy ” of former 
times. Two years later, however, the company was wound up and little 
progress made till about 1881, when it was discovered that by importing 
wrappers from Java and Sumatra a cigar could be turned out that would 
please the eye of the consumer better than that constructed throughout 
of Indian leaf. This discovery gave at once the impetus that was needed 
to bring the excellent cigars of South India to the favourable notice of 
the world at large. A factory inspected by me in 1903 was found to give 
employment in all its departments to fully a thousand persons—men, 
women and children. It was ascertained that the usual rate for an 
expert worker was to produce 400 to 800 cigars a day, according to skill, 
thus earning from Rs. 20 to Rs. 30 a month in wages. 

But it is perhaps one of the most remarkable features of the tobacco 
traffic that no attempt has been made by Europeans to organise a 
tobacco-manufacturing establishment either within the great producing 
area of Bengal itself or in Burma, where the Bengal leaf is worked up — 
and again returned in the form of the cigars for which Burma has been 
so long famous. . 

Industrial, Chemical, etc.—It would be beyond the scope of this work 
to discuss all the side issues and technical investigations. The Pharmaco- 
graphia Indica (ii., 632-43) will be found to set forth the salient features of 
most of these side issues. The Kew Bulletin (Feb. 1896, 49-55) furnishes 
details regarding the natural sugar present in tobacco. Many publications 
have dealt with tobacco juice—a substance prepared in France and sold 
by all the licensed vendors. It is claimed to be free from all matter 
susceptible of fermentation and to contain no resinous substance, but a 
higher percentage of nicotine than would be the case with an infusion of 
the leaf. Tobacco juice is largely used as an insecticide. Espin pub- 
lished in the Bulletin of the Botanical Department of Trinidad for 1900 - 
a highly instructive account of tobacco cultivation, manufacture and 
trade. This was followed up by a most instructive little book issued by 
Sir D. Morris, Imperial Commissioner of Agriculture for the West Indies, 
entitled The Cultivation and Curing of Tobacco (1905). The Tropical 
Agriculturist (Oct. 1905, 595; Jan. 1906, 819-26, etc.) contains papers of 
great interest on the cultivation and manufacture of tobacco in Ceylon. 

[Cf. Heuzé, Les Pl. Indust., 1895, iv., 43-90; Arthur Wigham, Hnglish-grown 
Tobacco ; Kissling, Chem. Anal. of Tobacco ; Jenkins, Effects of Fert. ; Whitney 
and Means, Changes in Ferm. Cigar Leaf, U.S. Dept. Agri., 1899, No. 60; 
Haase, Tobacco Free or Partly Free from Nicotine; Pietet and Rotschy, New 
Alkaloids of Tobacco; Julius Mohr and others, Deli Tobacco of Batavia, Tobacco 
under Shade, etc., etc. (numerous papers); Koning, Der Tabak, Kultur und 
Biologie, 1900; Loew, The New Enzyme in Cured Tobacco—Catalase ; Schweiz, 
The Chem. of Tobacco Smoke; Thorpe and Holmes, The Paraffins of Tobacco 
Leaf; G. E. Williams, Nicotine, Its Use and Value in Horticult.; Delacroix, 
Fermentation du tabac, in Bull. Sc. Pharm., 1905, 84-93, etc., etc.] 

TRADE IN INDIAN TOBACCO.—During the opening decade of the 
19th century India was not known to the commerce of the world as a 
tobacco-producing country. By 1825, however, we read of Masulipatam 
in South India producing very superior tobacco, and that snuff was 
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about that time also sent from India to England. In 1833 was published 
Buchanan-Hamilton’s account of Dinajpur (which was possibly written 
about 1809 to 1811). He speaks of tobacco cultivation much as if it had 
been even then a well-known crop (see p. 805). It was apparently not 
fermented at all—simply dried leaf. 

Exports.—By 1866-7 the Exports of tobacco from India were valued 
at Rs. 5,61,836, of which only Rs. 7,088 worth were consigned to the 
-United Kingdom. But there is no mention of cigars in these early trade 
returns ; and what is more curious still, Bombay was by far the most im- 
portant source of the Indian supply. Ten years later (1876-7) the exports 
were rendered under three headings :—Unmanufactured Tobacco, 
10,508,720 Ib., valued at Rs. 7,51,375; Cigars, 190,136 lb., valued at 
Rs. 1,17,445; and Other Manufactured Tobaccoes, 205,033 lb., valued at 
Rs. 22,578. Ten years still later (1886-7) the exports were :—Unmanu- 
factured, 9,868,834 lb., valued at Rs. 9,57,156 ; Cigars, 273,209 lb., valued 
at Rs. 2,11,391 ; and Other Sorts, 193,996 lb., valued at Rs. 27,036. Again, 
ten years still later (1896-7), the exports were :—Unmanufactured 
11,257,582 lb., valued at Rs. 11,38,204; Ci , 557,816 Ib., valued at 
Rs. 6,37,812 ; and Other Sorts, 273,872 lb., valued at Rs. 37,318. For the 
most recent years (taking values only) the following were the exports :— 

1905-6. 

14,07,241 
8,80,903 
52,293 

23,40,437 

1903-4. 

12,86,241 
7,72,799 
37,639 

20,96,679 

1906-7. 

20,49,623 
9,97,489 
48,866 

30,95,978 

1901-2. 

17,86,132 
16,40,427 

42,440 

34,68,999 

1900-1. 

Rs. 6,48,102 
Rs. 8,64,254 

Rs. 36,745 

Rs. 15,49,101 

papoemntectared 

Other Sorts as 

TOTAL... 

The cheap tobaccoes returned under “ Other Sorts” are Native pre- 
parations consigned to the Maldives, the Straits, Ceylon and Arabia. 
Perhaps the most remarkable feature of the foreign traffic is the growth of 
the supply of cigars. The exports of this class expanded from a valuation 
of Rs. 1,17,445 in 1876-7 (when first separately returned) to Rs. 16,40,427 
in 1901-2, and Rs. 9,97,489 in 1906-7. And it is significant that, in what 
might be called. normal years, these exports go mainly to the United 
Kingdom and the Straits Settlements. The years 1901-2 and 1902-3 
were abnormal, since in these years very large consignments were made to 
Cape Colony and Natal—doubtless to meet the demands of the British 
soldiers. Further, it may be added that the bulk of the cigars exported 
from India go from Madras and Burma. 

Of the unmanufactured tobacco, Bombay exports by far the largest 
quantity (on an average about one-half the total). And what is 
remarkable, the receiving countries are Aden, the Straits Settlements, 
China (Hongkong) and Holland, the last-mentioned having for some 
time steadily increased its demands for the very cheapest of the Indian 
unmanufactured tobaccoes. No Indian unmanufactured tobacco would 
appear to go to the United Kingdom. Bengal, the chief producing pro- 
vince, exports to foreign countries, as a rule, only about half the quantity 
supplied by Bombay. But the explanation of this circumstance is perhaps 
to be had in the fact that by the coastwise traffic Bengal is shown to 
export to Burma unmanufactured tobacco (in 1905-6) to the value of 
Rs. 27,68,296. The importance of Burma to the Indian grower is made 
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still more evident when it is added that at the same time Madras con- 
tributed to Burma unmanufactured tobacco to the value of Rs. 14,72,433. 
Thus Burma is to the Indian grower of unmanufactured tobacco a very 
much more important market than the rest of the world collectively. 

Imports.—Turning now to the Import Traffic, a similar expansion 
may be said to be observable. In 1876-7 the traffic under all classes was. 
valued at Rs. 9,56,880. Ten years later (1886-7) at Rs. 49,53,486; the 
followmg decade (1896-7) at Rs. 26,30,258 ; in 1904-5 at Rs. 55,62,850 5. 
in 1905-6 at Rs. 66,08,807; and in 1906-7 at Rs. 69,33,377. The most 
noteworthy feature of this trade is the growth of the demand for foreign 
cigarettes. The year 1900-1 was that in which the returns of cigarettes. 
were made apart from cigars. They were then returned as 1,165,399 lb., 
valued at Rs. 17,03,968 ; while in 1904-5 they were 2,518,659 lb., valued 
at Rs. 35,08,187; in 1905-6, 3,119,071 lb., valued at Rs. 44,97,699 ; and 
in 1906-7, 2,912,841 lb., valued at Rs. 45,97,364. On the’other hand, if 
an opinion can be formed of a traffic for so limited a period as six years, 
the imports of cigars would seem to have manifested nothing like the 
interest taken in the cigarettes. In 1900-1 the imports of cigars were 
60,157 lb., valued at Rs. 2,34,209 ; in 1904-5 they were 118,020 lb., valued 
at Rs, 3,75,958 ; in 1905-6, 101,293 lb., valued at Rs. 3,49,136; and in 
1906-7, 111,586 Ib., valued at Rs. 4,03,330. This state of affairs may be 
a direct consequence of the continuous improvement that for some years. 
past has been maintained in the Indian-made cigar. 

Of the imports of cigarettes in 1900-1 (1,165,399 Ib.), 610,980 Ib. came 
from the United Kingdom and 362,760 lb. from the United States, while 
887,882 lb. of these imports were taken by Bengal. Of the supply 
for 1906-7 (2,912,841 Ib.), 1,818,057 lb. came from the United Kingdom 
and 782,596 lb. from the United States. The supply from the Straits 
Settlements seems to fluctuate very greatly, but for the past two years 
has declined seriously. In 1903-4 the imports came to 177,294 lb., but 
in 1905-6 were 19,228 lb., and in 1906-7, 15,053 Ib. China (Treaty) 
Ports have similarly given indications of a contraction : in 1903-4, 203,134 
Ib. ; in 1905-6, 163,661 Ib. ; and in 1906-7, 112,528 Ib. Bengal continued 
to hold the supremacy as the receiving province, since out of the total 
it took in 1906-7, 1,755,852 lb.; Burma and Bombay following with 
respectively 438,723 and 309,385 Ib. Robertson (Rev. Trade Ind., 
1904-5, 11) remarks: The cigarette imports have thus in five years 
increased 106 per cent., and the quantity imported last year represents 
840 million cigarettes. The average value per pound was Rs. 1-4-5. 
British, Rs. 1-1-2 American, Rs. 6-9-1 Egyptian, and those from the 
East, 15 annas 9 pies, the value per 1,000 being roughly three times 
the value per pound. Noél-Paton (Rev. Trade Ind., 1905-6, 15) shows. 
the quantity to have further increased by 23-8 per cent. on that for 
1904-5: “The average value per Ib. from each of the sources was :— 
British, Rs. 1-8-10; American, Rs. 1-1-6; Egyptian, Rs. 6-4-3; and 
Eastern 13 annas.” 

Speaking of the modern cigarette trade, J. E. O’Conor (Anglo-Ind. Rev., 
April 1903) observed: ‘‘ Within the last three or four years, however, 
a singular modification of popular taste has been witnessed, one which 
would hardly have been believed possible in such a country and amongst 
such a people. Some enterprising firms in Europe thought they saw an 
opening in India for the Native consumption of American tobacco in 
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cigarettes in supersession of the hookah (or water-pipe) still commonly 
used by the people. Acting on this idea they imported cigarettes in 
increasing quantity at rates bringing them within the reach of the masses, 
and in a very short time the arrangements made for bringing the cigarettes 
within easy reach of the consumer had a very manifest effect. At the 
present moment the value of the cigarettes imported is about £150,000 a 

, and allowing for the proportion of better class cigarettes imported for 
ns it is clear that the trade is already extensive. As yet, more- 

over, it is practically confined to a few large towns, and is only beginning. 
To say that it may increase tenfold is to use most moderate la e. 
Why should the supply of these things be allowed to come from abroad ?” 

_ Ofthe cigar trade in 1900-1 (60,157 Ib.), 18,295 lb. came from Belgium ; 
11,654 lb. from the Philippines ; 7,605 Ib. from the Straits Settlements ; 
5,307 lb. from the United Kingdom ; and 4,777 lb. from China—Hong- 
kong. In 1906-7 (111,586 Ib.), 38,420 lb. came from Belgium ; 28,448 Ib. 
from China—Hongkong ; 21,759 lb. from Holland ; 5,650 Ib. from the 
United Kingdom ; 2,992 lb. from the Straits Settlements; and 450 |b. 
from Natal, the supply having greatly decreased. 

NIGELLA SATIVA, Linn. ; Prain, . Plants, 1903, i., 194. 
Ranuncutace®. The Small Fennel or Black in, kdldjira, kalonji, 
mugrela, karun-shiragam, nalla-jilakra, karijirigi, samon-né, etc. A native 
of Southern Europe, but extensively cultivated in India for its seeds. 

These contain two kinds of Orn, one dark-colouréd, fragrant and volatile, 
the other clear, nearly colourless, and of about the consistency of castor oil. 
MEDICINALLY they are regarded as aromatic, carminative, stomachic and 
digestive. By the Natives they are much used in curries, in vinegar (p. 1110), 
and other dishes, and are frequently sprinkled over the surface of bread along 
with sesamum seed. [Cf. Pharmacog. Ind., i., 28-9; Agri. Ledg., 1895, No. 10, 
168, 171 ; 1896, No. 28, 271; 1899, No. 12, 150; Thorpe, Dict. Appl. Chem., 1899, 
ii., 397; Gildemeister and Hoffmann, Volatile Oils, 1900, 352; Dutt, Mat. Med. 
Hind., 1900, 102-3. (For the true Cumin, see pp. 442-3; black Caraway, p. 283.)] 

O 
OILS, OIL-SEEDS, FATS, ETC., AND PERFUMERY.— p 

The Oils and Fats may be classified by many systems depending 
upon their chemical, physical and industrial properties and uses. 
they may be grouped according as they are derived from the animal, 
vegetable or mineral kingdoms. Some are spoken of as fixed, others 
as essential, edible, medicinal, drying, non-drying, etc., or again. as illu- 
minants, lubricants or as suitable for candle-making, soap-making or 
perfumery. Blount and Bloxam (Chem. for Engin.and Manuf,, etc., 1900, 
ii., 223) observe that fats, tallows, waxes, etc., are chemically of the same 
nature as the substances popularly designated oils. They are character- 
ised by their unctuousness, by their insolubility in water, and by their 
solubility in ether, benzene, carbon bisulphide, and. by their leaving a 
greasy stain on paper, which does not disappear by evaporation. Chemi- 
cally they are ethereal salts of fatty acids, the alcohol radicle of the salt 
being glycerine (glyceryl), except in certain waxes where radicles of higher 
alcohols occur. Popularly, however, fats are viewed as distinct from oils, 
but it serves no good purpose to separate them. 
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To the Natives of India O1rts might be described as chiefly of interest 
as articles of diet or as illuminants. They are but rarely employed as 
lubricants. The painting of woodwork is a luxury of the wealthy. With 
the peasant, the ornamentation of the implements of his trade or the 
materials of his pastime are coloured, when coloured at all, on the turning- 
lathe and by means of lac. The dyers and leather-workers, however, all 

use oil, and have done so from the remotest antiquity. One of the most 
important Indian uses of oil, and one comparatively unknown in Europe, 
is the anointment of the person with mustard or rape and a few other 
sweet oils. The use of soap as a personal detergent cannot be said to be 
more than a luxury, and indeed, to the mass of the people, an unknown 
luxury. Crude soap is, however, largely manufactured and sold in every 
village to be employed by the washermen and dyers. 

Candles were never very extensively used by the Natives of India, but 
the modern demand for kerosene oil and the cheap German lamps, specially 
designed for service with mineral oils, has largely supplanted the candles 
of former times. In fact the great popularity of kerosene and other 
mineral oils, within recent years, has doubtless curtailed the cultivation 
and manufacture of most of the minor oils, more especially those intended 
as illuminants and lubricants. It is a matter of twenty-five to thirty years 
ago, at most, since every European resident in India, and all the wealthier ~ 
Natives, employed either castor or cocoanut oil exclusively for house 
illumination. The subsequent introduction of refined kerosene from 
America drove these completely out of use, and that too within a remark- 
ably short time, just as electricity seems destined to displace kerosene and 
gas. The introduction of less pure though cheaper Russian oil and the 
invention of cheap lamps (already mentioned) may be said to have marked 
the still greater displacement of vegetable illuminating oils. Kerosene 
has, in fact, effected a revolution in the domestic economy of the people of 
India that is marked by an increasing demand for luxury and convenience, 
one of the many expressions of prosperity that come direct from the 
peasantry. The present article will be made, as far as possible, to exclude 
Petroleum (p. 875), though in some instances this may be impossible (e.g. 
candles) when the returns do not separate the mineral oils and their 
manufactures from the corresponding vegetable and animal products. 

The following are the chief sources of the vegetable and animal O1Ls 
and Fats of Inpra, in the sequence of their scientific or trade names :— 

Arachis —the Earth-nut (see pp. 76, 80-3); Bassia—the Mahua 
(p. 120) ; Brassica — Mustard and Rape (pp. 183-6) ; Butter (pp. 475-8) ; 
Camellia—Tea-seed ; Camphor (p. 247); Cannabis—Hemp (pp. 256-7) ; 
Carthamus — Safflower (pp. 281-3); Cocos — Cocoanut (Kopra) (pp. 
357-60); Dipterocarpus (Eng) (pp. 501-2); Fish-oil (pp. 544-5); Garcinia— 
Kokum Butter (p. 553); Ghi—Clarified Butter (pp. 478-82) ; Gossypium— 
Cotton-seed (pp. 612-3) ; Guizotia—Niger-seed (p. 625); Juglans—Walnut 
(p. 700); Lard and Tallow (pp. 701-3) ; Linum—Linseed (pp. 725-31) ; 
Moringa—Ben Oil, (p. 784); Papaver—Poppy-seed (p. 860); Ricinus 
—Castor (p. 922); Sesamum—Til or Gingelly (pp. 986-7); and Wax 
(Bees’) (pp. 125-7). 

There are many others that of course might be mentioned, but 
the above are representative of the Fats and Oils of commercial 
importance. In passing, reference may be given to Bombax (see 
p. 168); Cochlospermum Gossypium, DC., the White Silk-cotton Tree 
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(Hooper, Rept. Labor. Ind. Mus. (Indust. Sec.), 1906-7, 9); Helianthus 
annuus, Linn., Sunflower (Hooper, Agri. Ledg., 1907, No. 1); and to 
Olea cuspidata, Wall., the Indian Olive, which in Kohat fruits abundantly 
og 1904-5, 25). In the present article it is proposed to give in 
one place a brief sketch of the oil interests of India collectively (exclusive 
of leum and its derivatives). Collective treatment is necessary, not 

to link together kindred information but to exhibit the returns of 
oils and fats (given in trade statistics as “‘ Others ’’), which by any other 
treatment would be ae — this work. 
| . Hurst, icati ils, Fats, etc., 1896, 115-210; ») FF ° 
ae , 340; ‘Anton Vepaoble Fats and Oils, 1897, 1-62; geht Tet 1800, 

No. 12 ; Dunstan, Imp. Inst. Tech. Repts, 1903, 123-45 ; Wright and Mitchell, Oils, 
Fats, Waxes and their Manuj., 1903 ; Hurst, Painters’ Colours, Oils and Varnishes, 
1901, 359-95 ; Lewkowitsch, Oils and Fats, Cantor Lect. Soc. Arts, 1904, 795, 809, 
819; Journ. Soc. Chem. Indust. (many articles); Oils and Fats in Trop. Agrist., 
xxvi., 125-6; Leather, Mem. Dept. Agri. Ind., 1907, i. (Chem. ser.), No. 2.] 

FOREIGN TRADE IN OIL-SEEDS, OILS, FATS, ETC. 

The official returns here discussed may be viewed as separated into two 
great groups—Imports and Exports. Under each of these sections 
may be formed, such as Fixed and Essential, with sub-sections, Vegetable 
and Animal, and under these again still further groupings, according as 
the substances are raw or manufactured. Taking the first year for which 
fairly complete returns exist (1876-7), then twenty years later (1896-7) 
and the most recent years (1905-7), the following statement may"be ac- 
cepted as exhibiting the values of the more interesting transactions in the 
combined traffic :— 

Imports from Foreign Countries. 

(A) Pived. 1876-7. | 1896-7. | 1905-6. | 1906-7. 

(a) VEGETABLE. Rs. Rs. Re. | Re 
1. Oil-seeds .. - ahs 1,37,191 7,06,575 | 2,95,548 | 3,76,009 
2. Oils aft Re 2,41,930 | 31,73,292 | 14,40,805 | 26,33,724 

(6) ANIMAL. 
3. Oils om He cS. 10,664 2,19,761 4,62,361 5,70,655 
4, Butter a 85,383 | 2,01,443 | 3,12,510! 2,66,636 
5. Ghi 2,76,395 4,28,432 1,79,483 2,13,861 
6. Tallow 62,671 | 1,99,157 | 8,16,705 |  9,14,834 
7. Lard Ph“ Mage PRE — _ 59,536 92,370 
8. Wax (excl. Candles) 1,48,416 7,093 13,634 24,875 

(c) MANUFACTURES. 
9. Candles (incl. Paraffin) .. 8,92,918 | 10,99,751 8,67,983 7,32,438 

10. Soap da a #e 3,32,791 | 11,70,670 | 31,90,890 | 32,28,156 
11. Oil and Wax Cloth, etc. 17,620 2,99,150 | 5,96,666 6,20,305 

(B) Essential. 
12. Oil-seeds sit 58,986 1,44,407 1,22,978 1,69,306 
13. Oils 6 40,363 1,15,661 1,82,501 2,03,506 
14. Perfumery 4,18,851 2,14,570 2,88,954 2,61,299 

Granp Torats .. 27,24,179 | 79,79,962 | 88,30,554 | 1,03,07,974 
£181,612 | £531,998 | £588,703 £687,198 

It will thus be seen that while for approximately the past thirty 
years the imports have increased threefold, during the past eight or nine 
years they have manifested a tendency to decrease. Prior to 1906-7 the 
highest year on record was 1901-2, when the total of the above articles came 
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to Rs. 94,66,769 (or £631,118). The most significant feature of the returns 

is the expansion of the demand for soap, namely froma valuation of Rs. 
3,32,791 in 1876-7 to Rs. 31,90,890 in 1905-6 and Rs. 32,28,156 in 1906-7. 
The growth of this traffic has been continuous,. notwithstanding the 
fact that within the period dealt with India has made rapid progress as 
a soap-manufacturing country. So also the expansion of the demand 
for the goods treated under Oil and Wax Cloth is certainly remarkable, 
seeing that the textile used for linoleum is jute, which is specially 
manufactured in Calcutta and sent to Europe and America to be 
subjected. to its final transformation into the goods which reappear 
under the imports indicated. The decline of the imports of ght and the 
enhancement of those of butter and tallow are also worthy of note, the 
more so since the consumption of foreign candles has practically remained 
stationary for the past thirty years. 

Exports to Foreign Countries. 

It may now be useful to set forth in a parallel series of quotations the 
exports from India of the Oil-seeds, Oils, and Manufactures therefrom :— 

(A) Fized. __ 1876-7. 1896-7. he 1906-7. 

(a) VEGETABLE. Rs. Rs. Rs. Rs. 
1. Oil-seeds . 5,28,96 873 | 7,95,41,000 | 10,40,17,449 | 12,82,97,037 
2. Oils i. is 28,54,997 47,96,437 53,99,475 46,77,307 

: e. 51,99,194 35,89,740 
3. Oiltcake .. oe 19,17,673 16,99,186 40,09,381 

(for manure) 
4, Dregs of Oil 6,70,935 1,79,515 — me: 

(6) ANIMAL. 
5. Oils 7 63,088 1,691 6,543 23,171 
6. Ghi 3,57,250 15,00,990 29,38,771 22,65,443 
7. Lard 3,22,825 67,900 18,750 15,747 
8. Tallow ask fe 31,234 95,574 1,11,255 80,404 
9. Wax (other than ‘ 

Candles) bite — 2,76,190 7,31,320 5,96,009 

(c) MANUFACTURES. 
10. Soap a iM 3,72,059 64,260 10,867 6,688 

(B) Essential. 
1l. Oil-seeds .. oe 2,94,367 5,75,801 20,74,818 19,20,257 
12. Oils ¥te oh 1,80,130 2,32,601 7,11,318 8,12,746 
13, Perfumery (Musk) 1,17,256 19,255 11,180 14,500 

5 Others 1,64,371 82,795 1,49,639 1,51,441 

Granp Torats .. | 5,83,25,385| 8,93,51,682 | 12,30,79,765 | 14,64,59,871 
£3,221,692| £5,956,778| £8,205,317 £9,763,991 

_ Thus in approximately thirty years the exports under the above-men- 
tioned articles have increased from a valuation of 3} to 93 million 
pounds sterling. But to obtain a full conception of the importance 
of Indian foreign transactions in oils and oil manufactures, it is 
necessary to add the imports to the exports, when it is seen that the 
total traffic has expanded from a valuation in 1876-7 of 3} million to 
over 10} million pounds in 1906-7. 

Perhaps the most important feature in these returns is the steady 
progression of the oil-seed traffic, which in 1876-7 stood at a valuation of 
£3,526,458 and in 1904-5 had expanded to £9,499,961, but contracted to 
£6,934,496 in 1905-6, and became £8,553,135 in 1906-7. And when the 
details of these exports are looked into it is found that the traffic in cotton- 
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INDIAN TRAFFIC IN OIL-SEEDS 

‘seed has expanded duripg the past five years from a valuation of £36,999 
‘im 1900-1 to £410,840 in 1904-5, £681,173 in 1905-6, and £866,043 in 
1906-7. That is to say it has expanded from being utterly insignificant 
until now it holds the second place in quantity and the fourth in value of 
all the oil-seeds. The bulk of cotton-seed exports go from Bombay to the 
United Kingdom. Although less in value, relatively, the expansion of the 
traffic in oils, in ghi and essential-oil seeds is no less interesting and 

valuable. 
INTERNAL TRADE. 

But splendid though these results are, they show very possibly little 
more than two-thirds of the actual value to the country, the remaining 
third representing the consumption of raw material or of the local manu- 
factures therefrom. But while it is easy enough, from personal acquaint- 
ance with the country, to hazard opinions that may be found fairly accurate, 
it is often by no means possible to substantiate such by actual statistical 
returns. It has been found the only satisfactory course in dealing with 
the above (foreign transactions) to take the declared values at the ports, 
‘since in some cases the quantities may be in gallons, in others in cwt. or 
in yards. On referring to the official returns of internal trade, as mani- 
fested by the rail-borne traffic, the quantities only are given, and these are 

ed in cwt. No relation can, therefore, be worked out between the 
tailway goods traffic and the valuations of the exports and imports recorded 
at the customs houses. Still, as they stand, the railway returns are in- 
‘structive. Some of the more important materials and movements, as 
learned from a study of these returns, may be here briefly reviewed. So 
-also, in the same way, a study of the transactions by sea coastwise gives 
additional particulars of ‘the inter-provincial exchanges and of local con- 
‘sumption. These transactions are given in cwt., so that a comparison 
with the railway returns is possible, but not with the foreign transactions 
nor for years later than 1905-6. 

OIL-SEEDS.—In the Agricultural Statistics the following are the head- 
usually accepted, and under which alone areas of production are 

recorded—Linseed, Til, Rape and Mustard, and Others. In the returns 
of Foreign Trade a more comprehensive series is given, namely Cotton, 
Castor, Earth-nut, Linseed, Mahua (“‘ Mowa”’ or “ Mowra”’), Mustard, 
Poppy, Rape, Til, and Others. Lastly, in the published returns of rail- 
‘borne traffic we find a third grouping, namely Linseed, Rape and 
Mustard, Til, and All Kinds collectively, the last heading including 
‘the three. separate kinds as well as the Others of Agricultural and 
Trade Statistics. With the exception of linseed and ¢i/, no analysis 
-of the returns of oil-seeds is possible that would approximately exhibit 
the relations of production to consumption. 

Area.—The majority of the oil-seeds and oil-yielding materials enu- 
merated in the opening paragraphs above are, however, regular agricul- 
‘tural crops, and accordingly appear in official statistics in some position 
-or other. A few, such as the cocoanut, the mahua, the walnut, etc., are, 
‘however, trees, and can hardly be classed as regular agricultural crops. 
Another series afford oil-yielding seeds as a supplementary crop, such, for 
example, as cotton, hemp, safflower, poppy, tea, ete. The others in 
Agricultural Statistics would, therefore, not include these by-product oils, 
but would consist of the minor oil-seeds proper, such as earth-nut, niger 
and castor. To the areas returned as oil-seeds would, therefore, have to be 
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added some portions of the acreages returned ripe cotton, hemp, poppy, 
etc., and an estimate made for the areas of the oil-yielding trees, before a 
full conception could be obtained of the total area of India normally 
concerned in its oil traffic. But taking the statistics of the oil-seeds as 
published, the area devoted to.these crops would seem to have expanded 
considerably within the past few years. In 1899-1900 the total came to 
10,327,641 acres in the British Provinces alone, in 1903-4 it had expanded 
to 14,545,966 acres, in 1904-5 stood at 13,518,768 acres, and in 1905-6 
was 12,501,253, with, say, another million acres in the Native States. 
But to that vast area would, as just explained, have to be added some 
portion of the land devoted to cotton (which for the years 1904-7 has 
averaged 21 million acres), as also the area under all the other plants 
enumerated above that, like cotton, afford oil-seeds as by-products. — 

Of the more important oil-seeds it may be said that tl or jinpili (Sesa- 
mum indicum) is the most abundant and most widely cultivated of all. 
It occupied, according to the Agricultural Statistics, over 4 million acres 
in 1904-5, distributed chiefly in Burma, the Central Provinces, Madras 
and Bombay (including Kathiawar and Baroda). Then come rape and 
mustard with almost 34 million acres, mostly in Bengal and the Panjab. 
Lastly, linseed, a good third, with some 3 million acres, very largely in 
Bengal, the United Provinces and the Central Provinces. The final reports 
issued by the Commercial Intelligence Department estimate the areas for — 
1906-7 under these crops as follows :—rape and mustard, 4,196,500 acres 
(pure) and 2,210,000 acres (mixed); sesamum, 3,863,100 (pure) and 
775,000 (mixed) ; linseed, 3,028,200 acres (pure) and 663,000 acres (mixed) ; 
but in the case of sesamum the area for Burma is not included. Linseed is 
the rent-paying oil-seed crop, only about 6 per céent..of the annual average 
outturn being retained in the country. The other two crops, t/and mus- 
tard and rape, are very much more largely consumed locally, and are accord- 
ingly not so immediately influenced by the fluctuations of the foreign 
markets. But a disturbing element in estimates of area and production 
occurs, as already partially indicated, in the very large export trade in 
cocoanut oil, and in the material (kopra) from which that oil is expressed, 
through the fact that no area of production can be given for these products. 
Moreover, kopra (or dried cocoanut kernel) is exported, to some extent at 
least, as an article of food. It is at all events not treated as an oil-seed in 
any of the official returns, though it affords an important oil. 

Traffic.—Turning now to the official publications that furnish infor- 
mation regarding the internal trade, we learn from the returns of rail- 
borne goods that the most important receiving province is ordinarily 
Bengal (an average of over 1,100,000 ewt. for the years 1902-7, drawn 
chiefly from the United Provinces and Calcutta). Next the Panjab, with 
an average of about 1,000,000 cwt. for the same period), depends upon 
the United Provinces almost exclusively for its external supplies, which, 
moreover, are chiefly classed as Other Oil-seeds. Then comes Madras 
with an average of about 400,000 cwt. Lastly, Bombay imported during 
the same period an average of about 400,000 cwt. of oil-seeds of all kinds, 
chiefly from the Nizam’s Territory and Mysore. But the internal transac- 
tions of the provinces (the strictly local trade) is normally only 3} million 
cwt. (for example, 3,478,180 cwt. in 1904-5 and 3,307,669 cewt. in 1905-6), 
while the receipts of the port towns came in 1904-5 to 30,890,818 cwt., 

in 1905-6 to 18,075,155 cwt., and in 1906-7 to 20,804,457 ewt. This is 
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the supply that meets the foreign exports. It is drawn of course from the 
provinces, but is consigned direct to the ports, hence does not appear in 
the inter-provincial transactions. Calcutta and Bombay practically 
divide the traffic between them. Bombay in 1904-5 (the year with the 
largest imports during the past five years) took 13,986,721 cwt., of which 
4 million came from the Central Provinces and Berar, 3} million from the 
United Provinces, 2} million from the Presidency of Bombay, 14 million 
from Rajputana and Central India, and 2} million cwt. from the Nizam’s 

ons. 
The traffic with Calcutta, on the other hand, amounted in the same 

year to 11,165,255 owt., of which 6} millions came from the province of 
4 from the United Provinces, and the balance from the Central 

Provinces, Rajputana and Central India. The figures for 1904-5, however, 
were exceptionally high, and in the succeeding years were respectively— 
Bombay, in 1905-6, 7,289,797 ewt., and in 1906-7, 8,555,004 cwt.; and 
Calcutta; 6,228,115 ewt. and 6,420,501 cwt. Of the other port towns 
that participate in the foreign trade in oil-seeds it is hardly necessary to 
go into such details since the amounts are so very much smaller. Karachi, 
in 1904-5, drew 2,870,569 cwt. ; in 1905-6, 1,826,105 cwt. ; and in 1906-7, 

OILS 

Provincial 
Bdpply. 

2,972,222 cwt. almost entirely from the Panjéb, while Madras took in — 
1904-5, 2,868,273 ewt. ; in 1905-6, 2,731,138 ewt. ; and in 1906-7, 2,856,730 
ewt. in the same years from its own Presidency and the Nizam’s Territory. 
_ Turning now to the returns of coastwise trade. The oil-seed traffic 
in 1904-5 came to 1,294,166 cwt., valued at Rs. 79,23,531 (or £528,235), 
and in 1905-6 to 1,552,904 ewt., valued at Rs. 1,12,35,391 (£749,026). The 
most significant feature may be said to be that the chief oil-seed of these 
returns is sesamum (til), 431,386 cwt. having been exchanged inter- 
provincially in 1905-6. Of this, Burma took 316,372 ewt., the bulk bei 
derived from Madras. The traffic in castor is also worthy of specia 
comment. Of the total 220,419 ewt. exchanged, 143,429 cwt. were taken 
by Bengal, the major portion being derived from Madras. The next most 
important item is the supply of castor drawn by Bombay, which in the 
year in question came to 51,755 cwt. 

OILS.—It has already been pointed out that the Exports in oils have 
manifested a considerable expansion, namely, in the case of fixed oils, 
from a valuation of £190,333 in 1876-7 to £359,965 in 1905-6, and in 1906-7, 
£311,820 ; and in essential oils from £12,008 in 1876-7 to £47,421 in 1905-6, 
and in 1906-7, £54,183. But by far the most important vegetable oil 
(exported from India) is that of the cocoanut. The total exports of that 
oil during the years 1902-7 have ranged from about one to three and a 
quarter million gallons, or, say, a valuation of from 14 to 49 lakhs of rupees 
(£85,952 to £325,439). The supply goes almost exclusively from Madras, 
and is consigned in three nearly equal portions to the United Kingdom, 
Germany and the United States—the only other country of importance 
being Belgium. The exports of linseed oil go almost entirely from Ben- 

, and to a very large extent represent directly the operations of the 
urepur and other oil-mills in the neighbourhood of Calcutta. The 

exports are consigned chiefly to Australia and New Zealand (see p. 731). 
The internal traffic in oils (as manifested by the rail-borne transactions) 

is also interesting. Excluding kerosene, the total exports in 1906-7 came 

to 1,712,165 ewt. The most important is mustard and rape (726,506 cwt.), 

followed by “ others ” (638,489 cwt.); then by cocoanut (199,272 ewt.) 
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and by castor (147,898 cwt.). Of the traffic in mustard and rape the most 
significant feature may be said to be the large exports to Kastern Bengal 
and Assam and to Bengal proper from Calcutta. This is the direct mani- 
festation of the oil-mills within the city, which in the year in question drew 
2,353,389 ewt. of mustard and rape seed chiefly from the United Provinces 
to be used up in the manufacture of oil. ‘The most significant feature of 
the coastwise transactions is the very large trade done in cocoanut 
oil. The total traffic coastwise in 1904-5 came to 8,730,737. gallons, 
valued at Rs. 1,25,84,419 (£838,961). Of that amount fully half was cocoa: 
nut exported from Madras into Bombay and Bengal (each taking approxi- 
mately 2 million gallons), and Burma 770,000 gallons. So in 1905-6, the 
total traffic was 10,008,074 gallons, valued at Rs. 1,53,73,114, the anyens 
of cocoanut being 4,612,490 gallons, valued at Rs. 70, 62, 430. ” 

OIL-CAKE (Poonac).—Incidental reference has been made to the 
objection to exporting oil-seed, instead of expressing the oil in this country 
and retaining the cake. But it may be contended that the present traffic 
is perhaps not quite so unsatisfactory as it might at first sight be supposed. 
In the present state of Indian agriculture oil-cake is less in demand than 
in Europe, and accordingly it may be more profitable to export the seed 
than were the oil expressed and dependence placed on the Indian markets 

As against that contention it may be urged 

India is at present, in fact, doing a fairly large trade in exporting oil-cake. 
In 1877-8 these exports were valued at Rs. 4,30,399; in 1901-2 at Rs, 
29,84,230 ; in 1902-3, Rs. 34,22,616 ; in 1903-4, Rs. 39,18,460 ; in 1904-5, 
Rs. 43,08,621 ; in 1905-6, Rs. 51,99,194; and in 1906-7, Rs. 35,89,740. 
Tn, 1905-6 a new item, consisting of oil-cake for manure, valued at Rs. 
16,99,186, appeared, and in 1906-7 this became Rs. 40,09,381. (Cf. tole 
Agri. Ledg., 1899, No. 12.] 

The present traffic in oil-cake: is comparatively unimportant. The 
total amount carried by the railways came to 1,864,415 cwt. in 1904-5; 
2,182,405 cwt. in 1905-6; and 2,008,579 cwt. in 1906~7 . Caleutta and 
Madras (the seats of the oil industry of India) are necessarily most concerned 
in the exports. Calcutta supplied 810,158 cwt., and Madras 637,946 cwt. 
The Calcutta supply went chiefly to the province of Bengal, and the 

The exports coastwise were in 1904-5 
returned at 220,000 ewt. and in 1905-6, 112,005 ewt., the bulk being 
consigned from Madras to Bombay. 

Oil-milis.—The fact that India exports so large a quantity of oil- 
seeds and again imports a considerable amount of vegetable oils, has often 
‘been commented on as one of the directions of future reform. ‘The loss 

to India through this circumstance may be said to be twofold :—(a) the 
loss of lucrative employment ;: (6) the loss of oil-cake that should more 
largely than at present be retained in India. Still it cannot be said that 
no progress has been made by India. In 1895 there were 163 oil-mills 
that gave employment to 3,368 persons, and in 1900 these had expanded 
to. 212 mills and 5,084 employees. Recently the data of official returns 
have been changed : only mills that employ 25 or more persons are re- 
corded. This has had the result of making a serious reduction in the 
number of oil-mills supposed to be at work. In 1903 there were: by the 
new system 109 mills, 11 being worked by steam, with the | total 

and in 1904, 112 millsand 5,200 
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persons. The suburbs of Calcutta literally teem with private castor-oil 
mills. As manifesting their importance, it may be explained that while 
Calcutta exports a large amount of castor oil, pricey no castor-seed 
leaves Bengal to foreign countries. Exports of castor-oil seed are made 
mainly from Bombay. 
_. Adetailed enumeration of the oil-mills of India would dispel the errone- 
ous opinion that India is doing nothing in the direction of meeting its home 

markets for oils, A distinct advance has been made and is being main- 
tained in every corner of the Empire, 

CANDLE AND SOAP MAKING.—These are modern industries that 
are rapidly becoming of considerable importance, A striking evidence of 
the prosperity of the Burma candle trade may be had from the existence 
of an export trade in candles. 

_ Candle-making in India.—Except in the new industry of manufacture 
of candles from the mineral wax and paraffin that has recently assumed 
considerable proportions both in Rangoon and Calcutta, India cannot be 
said to possess candle works of any great importance. Here and there 
all over the country the batti-saz still plies his craft of “tallow dip ” making, 
but very few of these workers form candles by moulding. In Lahore and 
Bombay, candles are crudely moulded, and from time immemorial the art 
of rolling wax candles has been known and practised. One or two soap 
works have given attention to candle-making, but, as a rule, they employ 
mineral wax, and their candles have accordingly to be considered along 
with petroleum, (See Lime, p. 712.) 

While India, as a whole, is very far behind other countries in the pro- 
duction of candles, the demand for these articles is very considerable. India 
Imports :—The United Kingdom and Belgium are the sources of supply, 
and the provinces that receive these are, in sequence of demand—first 
Madras, next Bombay, then Bengal, and lastly Burma. The imports have 
fluctuated between 8 and 12lakhs of rupees in value each year during the past 
twenty-five to thirty years. It may be here added that Burma has, however, 
begun recently to export candles, and these are of course entirely mineral. 
The Exports were in 1900-1 valued at Rs. 15,157 ; in 1901-2, at Rs. 49,703 ; 
in. 1902-3, at Rs. 4,41,863; in 1903-4, at Rs. 9,05,521; in 1904-5, at 
Rs. 9,48,156 ; in 1905-6 at Rs, 16,53,646 (in which year the share of Burma 
was Rs, 16,37,755); and in 1906-7, Rs. 14,20,943. This traffic is mainly 
with China, the Straits Settlements, Ceylon, Australia and New Zealand, 
and is thus a new feature of India’s manufacturing enterprise. (See Cocos, 
p, 359; Rhus, p. 914.) 

Soap.—As already observed, to the Natives of India as a whole, soap is 
not of much importance, and soap substitutes (naturalearths or vegetable 
materials), asa rule, take its place. Still, the art of soap-making has been 
known and practised from a remote antiquity, the impure article produced 
being used by the washermen and dyers. Trade statistics show, however, 
that India’s demands on foreign countries for soap are very considerable 
and yearly expanding. In 1876-7 the Imports were valued at Rs. 3,32,791; 
in 1901-2 at Rs. 17,61,427, or an annual average expansion of 17 per 
cent. ; in 1902-3 a still greater expansion, the imports having been then 
valued at Rs. 22,67,801; in 1903-4 they became Rs. 26,56,673 ; in 1904-5, 

Rs, 27;23,705 ; in 1905-6, Rs, 31,90,890; and in 1906-7, Rs, 32,28,156. 
Almost one-half the total imports are, as a rule, taken by Bombay, one- 
quarter by Béngal, and of the remaining quarter about one-half goes to 
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Burma. At the same time India Exports soap, though the traffic is not 
extensive nor very prosperous. [Cf. A. Watt, Art of Soap-Making, 1901 ; 
see also gle Marmelos (p. 27); Agave (p. 35); Alkalis (p. 49); Cinna- 
momum (p. 313); Cocos nucifera (p. 359); Fish (p. 547); Pinus (p. 890) ; 
Rosa (p. 926); Sesamum (p. 986).] . 

ESSENTIAL OILS AND PERFUMERY.—This classification is con- 
venient rather than logical. The separation between perfumes, cosmetics 
and condiments is often extremely difficult and even sometimes undesir- 
able. Though most of the articles indicated may yield oils chemically, 
they are often used without having their oils extracted from them, just as 
sesamum seeds are eaten in certain Native sweetmeats, where they serve a 
purpose similar to the raisins and caraways in Kuropean cakes. 

The Imports of essential oils, essential seeds and of perfumery are of 
far less consequence than the exports. In 1901-2 the combined imports 
were valued at Rs. 5,11,456; in 1902-3 at Rs. 4,96,622; in 1903-4 at 
Rs. 6,56,617 ; in 1904-5 at Rs. 588,633; in 1905-6 at Rs. 5,94,433; 
and in 1906-7, Rs. 6,34,111. The Exporrs were valued in 1901-2 at 
Rs. 22,44,404 ; in 1902-3 at Rs. 20,66,970; in 1903-4 at Rs. 20,71,940 ; 
in 1904-5 at Rs. 23,50,385 ; in 1905-6 at Rs. 29,46,855 ; and in 1906-7, 
Rs. 28,98,944. It is interesting also to observe that the exports of essential 
seeds have been steadily improving for some years. In 1876-7 they stood 
at Rs. 29,437; in 1901-2 at Rs. 14,58,241 ; in 1902-3 at Rs. 11,83,190 ; 
in 1903-4 at Rs. 12,32,950; in 1904-5 at Rs. 16,09,137; in 1905-6 at 

Rs. 20,74,818 ; and in 1906-7 at Rs. 19,20,257.\ The chief seeds exported 
under this heading are Caraway (p. 284); Ajwan (p. 285); Coriander 
(p. 427) ; Cumin (p. 443) ; Fennel (p. 552) ; Niger (Nigella, p. 811) ; Aniseed 
(Pimpinella, p. 887) ; Fenugreek (Trigonella, p. 1081); and the like. ~ 

Perfumery is one of the most ancient and honourable of Indian 
crafts, and one which attains greatest importance at the present day in 
Northern India. It is perhaps hardly necessary to go further back than 
to the Aim-1-Akbari (Blochmann, transl, 73-89, etc.), where we read that 
the great Emperor encouraged and fostered the art of preparation of per- 
fumes and scented oils. This gives the suggestion of the two methods of 
separating perfumes having been known from very ancient times, namely 
enfleurage and distillation. One of the earliest and most instructive 
accounts of the former, as far as India is concerned, was written by Dr. 
Jackson of Ghazipur, in a letter to the editor of the Asiatic Journal of 
Calcutta for June 1839 (in Edinb. New Phil. Journ., 1840, xxix., 198-9). 
The following describes the method pursued in the preparation of jasmine. 
“The Natives never make use of distillation, but extract the essence by 
causing it to be absorbed by some of the purest oleaginous seeds, and then 
expressing these in a common mill, when the oil given out has all the 
scent of the flower which has been made use of.” Dr. Jackson gives 
particulars of the operation—layers of sesamum seed (see p. 986) “ wetted ” 
in water alternating with layers of jasmine flowers are covered over with 
a cloth and left for twelve to eighteen hours. It may be added that, 
according to modern European experience, jasmine is one of the perfume- 
yielding products that must be treated by enfleurage, as it does not yield 
its perfume in water-distillation. | 

Turning now to the distillation process, Hoey (Monog. Trade and Manuf. 
N. Ind., 107-8) gives an interesting account of the gandhi or ttarfarosh and 
his art and trade. He buys flowers from the malis (gardeners) and manu- 
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factures trom these, by distillation, their respective perfumes, Into the Sandal-wood, 
still is placed the zdmin or mdwa of all itar, viz. sandal war, manufactured 
at Kanauj. The flowers are thrown into the cauldron on the fire and 
their perfume comes off in steam and passes through the worm into the 
copper bhapka, and there combines with the sandal iar. On cooling, the Attar of Roses, 
pesiune is separated from the water by skimming the surface.. In some 
ocalities, in place of sandal, lemon-grass is used as an adjunct, especially 
in the production of attar of roses, 

» Jaunpore and Ghazipur might be described as the chief manufacturing Oblef Perfumes. 
localities, Delhi, Amritsar and Lahore the distributing centres, a 
Bombay the emporium of foreign transactions. The following are some 
of the more important ingredients and materials in Indian perfumery :— 
Cassie (Acacia Farnesiana, p. 14) ; Bael (A’gle Marmelos, p. 27) ; 
(p: 60); Himalayan Dhup (Jurinea); Altingia (p. 61); Aquilaria (p. 72) ; 
Arachis (p. 82) ; Cinnamomum (pp. 315-6) ; Citrus (p. 327) ; Lemon, Rusa, 
Citronella Oils, etc. (pp. 451-62); Jasminum (motiya, juhi, and cham- 
belt) ; Michelia (champa) ; Mimusops (maulsari) ; Lawsonia (henna, p. 707) ; 
Tlang-ilang (Cananga) ; Keura (Pandanus, pp. 188, 777) ; Musk (p. 786) ; 
the Spikenard (p. 792); Patchouli (Pogostemon, p. 904); Rose Attar 
(p. 926) ; Sandal-wood (p. 977) ; Kut (p. 980) ; Sesamum (p. 986) ; Vetiveria 
(p. 1106). [C/. Sawer, Odorography, 1892 ; Scient. American, Cycl. Receipts, 
1899, 383-5; Gildemeister and Hoffmann, Volatile Oils, 1900; Hooper, 
The Perfumes of the Moghuls, in Cale. Rev., Oct. 1904.) 

OLDENLANDIA UMBELLATA, Linn. ; Fl. Br. Ind., iii., 66; DEP. 

Prain, Beng. Plants, i.,559 ; Cooke, Fl. Pres. Bomb.,1903, i., 590; Rustacez, V+ 461-8. 
Chay-root or Indian Madder, chirval, surbuli, kalhenyok, saya, etc. A Ch#y-Toot. 
common biennial, met with from Orissa and Bengal southward to Ceylon, 
also in North Burma. 

The root-bark, with alum as a mordant, gives a beautiful red Dyz, formerly Dye- 
much employed in Madras for dyeing handkerchiefs (the bandana handkerchi 
formerly famed). Though met with in Bengal, it is not used for dyeing in that 
province. It is somewhat extensively cultivated in sandy situations on the Cultivated. 
Coromandel Coast, as at Nellore and Masulipatam. Previous to sowing, the land 
is manured, erally by penning cattle or sheep, and thereafter roughly 
ploughed. The seeds are sown in August, on the ground having been well Seasons. 
moistened. After sowing it is again watered, and the process repeated three 
times daily till the young shoots appear, when water need then be given Irrigation. 
less frequently. Cow-dung should be mixed with the water once a day for 
the first fifteen days. Extensive watering is the chief feature of the culti- 
vation, but, weeding has also to be constantly performed. The expense of 
cultivating an acre is naturally heavy (estimated at Rs. 28-7a.) compared with 
the returns. 

Only the bark of the root contains the dye. The Natives consider the roots Root-bark. 
of the wild plant best, and prefer to make their collections at the end of the 
second year’s growth. In dyeing, the Hindus use an aqueous solution of the 
colouring matter, obtained by pounding the root in water. The fabric is steeped 
several times in this solution, then boiled for two hours in a similar solution and 
finally washed with clean water and dried. Various attempts have been made 
to introduce the dye into Europe, but these have been unsuccessful, due prob- 
ably to the fact that the root rapidly deteriorates when stored in damp situations. Deterioration. 
The tinctorial rt of the dye-stuff have been investigated by Hummel 
and Perkin, [Cf/. Alexander Hamilton, New Acc. HZ. Ind., 1727, i., 370; Milburn, 
Or. Comm., 1813, i., 277; Heyne, Tracts on Ind., 1814, 209; Pharmacog. Ind., 
1891, ii., 199; Hummel and Perkin, in Proc. Chem. Soc., 1893, 201 ; 1895, 150; 
Holder, Monog. Dyes and Dyeing, Madras, 1896, 2; Imp. Inst, Tech. Repts., 
1903, 207-9; Joret, Les Pl. dans L’ Antiq., etc., 1904, ii., 349.] 

821 



OPUNTIA 
DILLENII 

D.E.P., 
iv., 498-6. 
Turpeth. 

Medicine. 

Two Forms. 

D.E.P., 
v., 490-2. 
Prickly 
Pear. 

Naturalised 
Plant. 

Food. 

Fodder. 

Hedges. 

Fibre. 

THE PRICKLY PEAR 

OPERCULINA TURPETHUM, Manso; Prain, Beng. Plants, 
1903, ii., 731; Cooke, Fl. Pres. Bomb., 1905, ii., pt. i1., 240; Ipomaa 
Turpethum, Fl. Br. Ind., iv., 212; Talbot, Lxst Trees, etc., 1902, 251 ; 
Ree. Bot. Surv. Ind., 1904, iii., 81. ConvoLvULACEz. — Turpeth Root or 
Indian Jalap, nisoth, teori, tohri, chita bdnsa, nisottar, tikuri, shivadat, ete. 
Found throughout India, ascending the hills to altitudes of 3,000 feet ; 
occasionally cultivated as an ornamental plant. vs 

The root (also root-bark), known as trivrit, has been used as a purgative, 
by Native practitioners, from time immemorial. Varthéma (Travels, 1510, 
(ed. Hakl. Soc.), 106-7) mentions it by the name of turbid? among the spices 
of Cambay, and Garcia de Orta (1563, Coll., liv.; also in Ball, Proc. Roy. 
Ir. Acad., 1889-91, 3rd ser., i., 677) gives an account of the plant and the 
uses made of it. Two varieties have been deseribed by most writers, sveia 
or white, and krishna or black. The white is preferred, as the black is con- 
sidered too drastic. . As sold in the bazars, Turpeth consists of the root and, 
stem of the plant cut into portions of about one-half to two inches in length. 
The market rate is about 4 to 1 anna per lb. ([C/. Forster, Pl. Zsc:, 1786, 77; 
Milburn, Or. Comm., 1813, i., 293; Paulus Afgineta (Adams, Comment.), 1847, 
iii., 445-6; Pharmacog. Ind., 1891, ii., 527-30; Dutt, Mat. Med. Hind., 
1900, 203-4.) iT 

OPUNTIA, Mill. ; Fl. Br. Ind., ii., 657 ; Gamble, Man. Ind. Timbs., 
1902, 382-3 ; Talbot, List Trees, etc., 1902, 180; Prain, Beng. Plants, 1903, 
i, 5381; CacorEm. Several species have been introduced into India ‘and 
are now quite naturalised. In many portions of the hotter regions, such 
as in Madras, Bengal, the United Provinces and the Panjab, they have 
overrun immense tracts of country, and their eradication has in some cases 
become a serious problem. For their connection with the Cochineal 
insect, see Coccos cacti (p. 348). . 

O. Dillenii, Haw. The Prickly Pear, ndg-phand, pheni-mama, samar, zhor- 
hatheylo, ndga-dali, chappal, sha soung, lit wa, etc. This is the only species 
described in the Flora of British India. It is indigenous in America, but natural- 
ised all over India from Bengal and Madras to the Panjéb, and found on the 
Himalaya up to 5,000 feet in altitude. The fruit is edible, and can be employed 
in the distillation of alcohol. The jointed,juicy, leaf-like stems, when deprived of 
their spines, have generally been considered a useful Carri Foon, especially 
in times of famine. Mr. P. R. Mehta, however, in a report on prickly-pear feeding 
experiments carried on at the Poona and Surat Farms, gives a poor estimate of 
its feeding value. He states that the experiments conclusively prove that the 
prickly pear has hardly any value as a cattle food. A sample analysed by 
Leather gave the following result :—water, 16-96 per cent.; organie matter, 
60°64 ; ash, 22:40. Hooper furnishes the following composition of the fruit from 
Nellore examined by him :—carbohydrates 41°89 ; fibre 32:00; albuminoids 6°25 ; 
fat 3-63; water 5°67; and ash 10°56; (Rept. Labor. Ind. Mus. (Indust. Sec.), 
1904-5, 30). 

In India the plant is much used to form hedges about fields and for fences 
round homesteads. Gamble states that the chief interest in Opuntia, to the 
Forest Officer, has been in the hope that it would assist in the reproduction of 
forest trees, by protecting the young seedlings from cattle. A coarse FIBRE 
can be obtained from it, which might prove useful as a paper material. [C/. 
Mason, Burma and iis People (ed. Theobald), 1883, ii., 441 ; De Candolle, Orig. 
Cult. Plants, 1884, 274; Asa Gray, Scient. Papers, 1889, i., 312; Kew Bull., 1888, 
165-73; Pharmacog. Ind., 1890, ii., 99; The Scrub Exterminator, Agri. Dept. 
Madras Bull., 1891, 23; Voeleker, Improv. Ind. Agri., 1893, 193-4; Bourne, 
Rept. on Destruct. of Prickly Pear by Cochineal Insect, Offic. Govt. of Madras 
Rev., Aug. 5, 1897 ; Dodge, Useful Fibre Plants of the World, 1897, 253; Maiden; 
Study of Prickly Pears Naturalised in New S. Wales, Dept. Agri. Sydney, Misc.; 
1898, 253; .Woodrow, Gard. in Ind., 1899, 336-7; Mehta, Prickly Pear and 
Aloe ne meg Fodder during Scarcity, in Dept. Land Rec. and Agri. Bomb. Bull., 
1903, No. 22.] at 
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SPECIES AND VARIETIES 

_ ORYZA, Linn. ; Fl, Br. Ind., vii., 92-4; Matthiolus, Comm. on 
Dioscorides, 1565, i., 401-3, and t,; Rumphius, Herb. Amb., v., 196- 

IL; Duthie and Fuller, Field and Garden Crops, 1882, i., 15-20, t. iv. ; 
» Fodd, Grass. N. Ind., 1888, 20; Lisboa, Bomb. Grass., 1896, 

37-8; Heuzé, Les Pl. Aliment. des Pays Chauds, 1899, 14-116 ; Semler, 
Trop. Agrik., 1903, iii., 1-48; Prain, Beng. Plants, 1903, ii., 1184; 

EX. 

_. While botanical writers have described some twenty species of the 
genus Oryza, Bentham and Hooker (Gen. PI., iii., pt. ii., 1117) say that 
scarcely five of these can be easily distinguished and even these are very 
generally viewed as varieties of but one species, O. sativa, Linn. The 
chief forms are met with in the Kast Indies, though some are indigenous 
to Australia and most have been widely cultivated from ancient times in 
the warmer regions of both hemispheres. 
_. Species and Varieties.—There may be said to be four fairly easily 
recognised forms of Oryza in India :— 

coarctata, Roxb., Fl. Ind., ii., 206; O. triticoides, Griffiths, Notule Pl. 
Asiat., 1851, pt. iii., 8; Icon., t, 142; Prain, Le.; Fl. Br. Ind, vii., 93. It is 
known as nanoi (Indus valley), natsaba (in Burma); maniklal (the plant), and 
barirdhan (the grain) in Patuakhali, Dacca. 

In this grass the margins of the leaves are spinose-serrate. It frequents the 
margins of rivers and is essentially an aquatic puns, Griffith had grave doubts 
as to the propriety of treating it as a species of Oryza, and ted the genus 
Selerophyttum, Roxburgh gives the delta of the Ganges as its habitat, and 
says it was first discovered there by Buchanan-Hamilton in 1796. He then 
adds that he had failed to find that the plant was put to any economic use or 
to discover an Asiatic name for it. ) 

In 1895 Mr. J. E. O’Conor (at that time Director-General of Statistics) pro- 
to have all the articles of official returns that appeared under “ Others” 

investigated. He undertook to have specimens sent to me for determination. 
Almost the first, under edible substances, that came to hand was a cereal from 
Karachi. This was stated to be a wild grain collected from the swampy margins 
of the Indus and carried all over India to be eaten by the Hindus during certain 
ceremonial occasions, At first sight it looked like a form of wheat, but Sir George 
King and Lieut.-Col. D, Prain, who kindly examined it with me, suggested that it 
most probably would prove a form of rice. Botanical specimens came to hand 
in June 1895, and were at once seen to be the long-lost species 0. coarctata, Roxb, 
which, because of its resemblance to wheat, had also been called 0. triticoides. 
Through rene Sie investigations this interesting plant was found prevalent 
in the Indus valley ; nowhere in the river basins of South India; occasional in 
the Sundribans (Saugor Island) and the lower Gangetic basin; and common 
near Khaton and Moulmein in Burma. It seems probable, however, that the 
resemblance of the grass to wheat may have originated the belief that wheat 
was indigenous to the Indus basin. Thus, for example, De Candolle (Orig. 
Cult. Plants, 356) while discussing the origin of wheat, observes that “ Strabo (ed. 
1707, ii., 1017), born 50B.c., says that, according to Aristobulus, a grain very 
similar to wheat grew wild upon the banks of the Indus on the 25th parallel of 
latitude.” And it is certainly remarkable that until the discoveries briefly 
narrated above, the wild rice of the Indus should have remained unknown to the 
botanical world while it was actually being traded in all over India, 

Samples of the nanoi rice were sent to @hurch (Food-Grains of India, suppl., 

1907, 5) for chemical examination, and the result showed that it is by no means 

an unwholesome article of food, though the edible portion, relatively to the husk 

and fibre, is exceptionally low. The nutrient ratio was found to be 1: 7°6, while 
the nutrient value worked out at 84°9 

'/O. granulata, Nees. A‘ species found on dry soils at altitudes up to 3,000 

feet. Specimens have been collected from Sikkim, Assam, Burma, Bengal 

(Parisnath and Rajmahal hills), Malabar and Courtallum. It is perennial with 

almost woody root-stock and thin, round, firm, branching stems. The surface 

of the inner glume, though glabrous, is rendered woolly-looking through the 

presence of irregular roundish granulations. 
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THE RICE PLANT 

O. latifolia, Desv., Journ. Bot., 1813, i, 773 O. offitcinalis, Wall. A tall, 

sparsely branched species with very broad multi-nerved leaves and profuse (almost 

umbellately) branched panicles: surface of inner glume composed of paral el 

bands of squarish corrugations. The area of distribution, from the records of its 

collection, may be given as from Sikkim and the Khasia hills, Assam (Gowhatty), 

to Burma (Pegu and Arakan). It is in Akyab known as dawng-saba, and in 

Mergui as natsaba. 

O. sativa, Linn. The Cultivated Rice, dhan, chéval,: uri, sath, 
munjt, shalt, garri, déngar, bhatta, tandula, arisha, nell, biyam, akkt, saba, 
etc. Oultivated throughout India, but often met with also wild (or at all 
events feral) wherever marshy land occurs in tropical regions. The chief 
area of the Indian wild forms may be givenas from Madras and Orissa to 
Bengal, Chittagong, Arakan and Cochin-China. Roxburgh was so satisfied 
that the wild stock was the parent of the cultivated that he described 
it alone, and gave only a few of the chief features of the cultivated forms 
known to him. Though the task of separating the wild and cultivated 
states into varieties or races is by no means easy, the wild forms examined 
by me may be here briefly indicated :—~ i 

Var. a rufipogon. This seems to correspond to the plant of that name 
described by Griffith. No specimen of Griffith’s plant is known to exist, but it 
is probably the source of the red-coloured rices of India. 

Var. 6 fatua ; Prain, Beng. Plants, ii., 1184. This is apparently the plant that I 
distinguished in the Dictionary as bengalensis, Under this come by far the 
major portion of the submerged rices, It is the type most commonly spoken of, 
moreover, as ‘‘ Wild Rice,” being found on the margins of tanks (jhils) or fre- 
quently deeply submerged fields in Bengal, Madras and Burma. Its most general 
name is urt or jhara, but from Madras have come samples under the names 
nirvart or nivaru, and from Burma daung-saba, daik-saba, nat-saba and pago- 
shwe-hmat, names often also given to 0. latifolia. Wild rice is met with both 
bearded and beardless, as also red, white or almost black in colour. .In fact, 
the grains of the wild and cultivated plants cannot be distinguished except per- 
haps by the cultivators, who in this matter seem to possess an intuitive know- 
ledge. C. B. Clarke said, ‘‘ I do not know how, in the young state, the cultivator 
tells the urz from the aman. I cannot.” ' 

Var. y plena. This is given by Prain to include the ‘‘ Double Rices.” A 
cultivated rice exists in Chittagong with from 2 to 7 ovaries, 

Var. 5 abuensis. Probably the most temperate form of wild 0. satiwa as yet 
collected. It is a much smaller plant than the prevalent wild form (8), and may 
be the source of many of the best qualities of awnless chotan dman or rowa rices 
of Bengal and of the superior qualities of Upper India, Madras and the hills 
generally. This is probably the plant of which there was a good deal written 
some short time ago under the name of “ Hill Rice.” , 

The names thus suggested for the above four forms of wild 0. sativa are purely 
provisional, since the classification by.no means provides a place for all the 
distinctive forms of the cultivated plant. Roxburgh adopted what is perhaps 
the most convenient classification of the latter, viz. a system based on their 
peculiarities of cultivation, the early and the /ate rices. He specialises sixteen 
forms. The late rices are the “ great crop.’ Of these, he mentions eight, all of 
which are awnless and afford, when cleaned, white grains. Of early rices, four 
are awned and yield red or coloured grains: one is awned but yields a white 
grain, while three are awnless and afford white grains. Of the late rices, four 
have coloured and four white husks; of the early, six have coloured husks, two 
are white or pale. The general conclusion to be drawn from an analysis of 
Roxburgh’s cultivated rices shows that the progression in value is from the 
awned to the awnless forms, and from the coloured to the colourless. 

History.—Writers are agreed that the earliest mention of rice cultivation is 
connected with China, where, according to Stanislas Julien, a ceremony was 
established in 2800 B.c. by Emperor Chin-nung, in which the sowing of five kinds 
of grain, one being rice, is the chief observance. This, together with the well- 
known adaptability of large portions of China to rice cultivation, led De Candolle 
to presume the plant may have been a native of that country, He does not, 
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OLDEST KNOWN SPECIMENS 

however, restrict its wild habitat to China, but admits it has been found both in 
and Australia under such conditions as to allow of little doubt that it is E 
period. It is pointed out in the Dictionary that in spite of tempta- 

tion to derive the Ss i - 
European names (rice, riso, riz, etc.) from the Tamil arisi, modern philologiste are 
bs a that they cannot be so derived, but come from the old Persian word 

i or virinza, the modern equivalent of which is birinj, Sir C. J. Lyall 
9 ie ta ic. 518) that virinsi is exactly the equivalent we should expect 
the us ly) ons wats 0h ly one Danes Pham: a nee the two 

branches ‘ race dwelt toge 0 the respective peculi- 
arities of their from @ common or erlgpal Ae, e. The Persians did 
not borrow the cultivation of rice from the Indians ; the plant existed in the 

where the two races dwelt together before their respective migrations. In 
° words, there is no evidence to show that its cultivation in Southern Asia 
was not so ancient as to havo allowed of its diffusion into the Aryan home at a 
2 age to the division of that branch of the human family. The chief ob- 

to this hypothesis, viz. the absence of any pointed allusion to so valuable 
a plant in the earliest Vedas, is not serious, since a pastoral people, like the early 
Aryan invaders, may not have appreciated its importance till they settled down 
and took to ageeralyael pursuits. Perhaps the o actual samples of rice are 

by Stein at Kara-dong (Ancient Khotan, 1907, 448). These would 
appear to have been engulfed by sand about the close of the 8th ee ig’ Then, 
ppeperinetety in the same of Eastern Turkestan, was found J'he Bower 

anuscript (Hoernle, transl,, 123-4), believed to date from about the 5th 
century. In that work frequent mention is made of “ fried paddy’’ in the pro- 
duction of a drug used in the cure of oa 

It may be repeated, however, that the chief wild habitat of the plant 
to-day is roughly from Southern India to Cochin-China—we have no record 
of its existence as a wild plant in Turkestan or anywhere in Central Asia. 
But in passing, it may be added that the habitat of the wild plant in India 
coincides with the region through which the Dravidian invaders passed till they 
culminated in the Tamil civilisation. Cultivation ap in fact, to have 
spread eastwards to China perhaps three thousand years before the Christian era, 
and, at perhaps a slightly more recent date, westwards and northwards through- 
out India to Persia, Central Asia, Arabia, and ultimately to Egypt and Europe, 
An early record of the exports of rice from India is the passage in the Erythrean 
Sea (ed, McCrindle, 113). This may be put at 60 a.p., and refers to Gujarat. [C/. 
Acc. Ind. and China by Moh. Trav. in 9th Cent. (Renaudot, transl.), 1733, 13; 
Vertomannus, Travels, 1503, in Hakl. Voy., iv., 1811, 577; Ain-i-Akbari, 1590, 
Jarrett, transl.), ii., 121, 350; Pyrard, Voy. Z. Ind., 1601 (ed. Hakl. Soc.), i., 
6-7, etc. ; Jahangir, Memoirs (Price, transl.), 1829, 98 ; Mandelslo, Voy. #. Ind., 

in Olearius, Hist. Muscovy, etc., 1662, 62, 86; Fryer, New Acc. H. Ind. and Pers., 
1675, 119; Tavernier, T’ravels (ed. Ball), 1676, i., 282, 391, ete. ; Herbert, 
Travels, 1677, 310 and t.; Alexander Hamilton, New Acc. H. Ind., 1688-1723, 
i., 161; Ovington, Voy. to Suratt, 1689, 397 ; Symes, Emb. to Ava, 1800, ii., 307 ; 
tise Emb. to Thibet, 1800, 24-6 ; Joret, Les Pl. dans L’ Antiq., etc., 1904, ii., 
242-314.] 

PROPERTIES AND USES.—The grain of rice is one of the chief articles of 
human food throughout India, while in many parts (e.g. Manipur) it was in 1882 
one of the chief foods given to horses and even to cattle, and throughout India the 
straw of the better qualities is invariably collected, cut into small pieces and 
given to cattle, along with severa] flavouring liquid tions, oil-cake or 
grain, designated the currie stuffs. The chaff and waste obtained in winnowing 
and husking also constitute important articles of human and cattle Foop. But 
husking is a troublesome process. In India a large part of the rice sold in shops 
and exported to Europe as an article of human food has been Vig nae by being 
first half boiled, then dried in the sun, and finally husked by the ordinary pestle 
and mortar. Such rice is, in trade, termed “ par-boiled.”” Husking without 
boiling is a tedious process when done by hand. Yarkand there is a mechani- 
éal contrivance for husking rice in which water is the motive power. In the 
plains of India, rice is frequently husked by the same appliance as is used in 

unding bricks. A pestle suspended from the end of a beam, worked by the 
es is made to fall with considerable force on the grain. A woman, standing at 
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the further end of the heavy beam, alternately rests and removes her weight from 
its extremity, thus causing the pestle to rise, then fall on the rice, while a second 
person attends to the grain, sweeping it into a little mound under the stroke of 
the pestle. . 

The preparations of rice made in India are very numerous. Dutt (Mat. 
Med. Hind., 1900, 268-9) gives the vernacular names of various medicinal ones 
and their properties. Their use in brewing and distilling is, in India, almost 
universal. Spreits from rice (sura) are alluded to by Linschoten as having been 
largely consumed in Southern and Western India three hundred years ago, while 
sura is frequently mentioned in the Institutes of Manu—a work written (the earlier 
portions of it, at least) some fifteen hundred years ago. At the present day a kind 
of beer (pachwat) made from rice is extensively consumed. [C/. Ray, Hindu Method 
of Manuf. Spirit from Rice, in Journ. As. Soc. Beng., n.8., 1906, ii., No. 4, 129-42.] 
See Malt Liquors (pp. 757, 760), Spirits (pp. 1043, 1045, 1046), and Vinegar (p. 1111). 

The properties and uses of rice are, in fact, extremely varied, and to the people 
of India an infinity of forms, many of which have each some special merit. A 
Dyes is made from the husk, and the straw (even the stubble and roots) may be 
used in paper-making. (For Baskets, see p. 116; Ma's, p. 776.) As an edible 
grain there may be said to be three chief grades—the finer qualities or table 
(Patna) rice: the lower grades suitable for distillation or for the manufacture of 
starch (Blount and Bloxam, Chem. for Engin. and Manufj., 1900, 186). The rices’ 
of Burma are employed for distillation (and for that’ purpose very largely aed 
Holland and Germany) and for conversion into starch (mainly to England). ey 
are thick, coarse, highly glutinous rices, and when boiled assume a heavy, some- 
what repulsive appearance to persons not accustomed to them. Such glutinous 
rices are, however, much prized in the manufacture of Cements. | A special Indian 
cement is made from the water in which rice has been boiled, mixed with a small 
quantity of pure lime (see p. 293). Black Burmese rice (Kew. Bull., 1892; 232~4) 
may be spoken of as an exceptionally glutinous grain. A! TG BOGee 

Leather (Agri. Ledg., 1903, No. 7, 175-8) gives the following chemical analysis 
of rice : Undecorticated (fine sorts) :—moisture, 12°55 per cent. ; oil, 2°14; albu- 
minoids, 6°35; soluble carbohydrates, 65°29; woody fibre, 7°84; soluble 
mineral matter, 1°39; sand and silica, 4°44; total nitrogen, 1:09; albuminoid 
nitrogen, 1°01. Decorticated (fine sorts) :—moisture, 12°25 per cent. ; oil, *92; 
albuminoids, 6°45; soluble carbohydrates, 78°83; woody fibre, ‘21; ‘soluble 
mineral matter, -82; sand and silica, ‘51; total nitrogen, 1:19; albuminoid 
nitrogen, 1°03. Further analyses of coarser kinds of rice, rice husks, bran and’ 
straw, will be found in the same article. Following up these results, Hooper 
(Rept. Labor. Ind. Mus. (Indust. Sec.), 1906-7, 11) gives particulars of the com- 
parative nutritive value and glutinosity of some of the chief kinds of rice. Certain’ 
forms were found to be more nutritious than previous analyses would indicate. 
Hanausek (Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 42) gives 
interesting particulars of rice-grains as seen under the microscope. [C/. Church, 
Food-Grains of Ind., 1886, 66; Dodge, Useful Fibre Plants of the World, 1897, 
254; Browne, Prop. and Util. of Rice Oil in Louisiana, Planter and Sugar Manu- 
facturer, 1905, xxxiv., 352-3; Excise Admin. Repts; Beng., Burma, etc.] 

q CULTIVATION. ; ; 
Rice “is essentially a crop of damp tropical or semi-tropical climates. 

The finest varieties and the largest yields are produced in tracts which, 
during the growing ‘season, afford a moderate degree of sunshine and a 
damp, warm atmosphere. Rice is therefore the staple crop of all areas 
of heavy and assured rainfall; but good crops are produced in districts 
which receive moderate or even light rain, when this can be assisted by. 
sufficient irrigation.” 

“ Rice is sown in three ways—broadcast, by drill and by transplanta- 
tion from a seed-bed where it has been broadcast sown. As a rule, the 

first method is practised on inferior soils, or where labour is scarce.. Rice 
is drilled in some districts of Bombay, but this system is not common. 
The third method is much more usual than the others and is less risky. 
Broadcast or drilled rice requires 80 to 120 Ib.. of seed per acre, while the 
seed-rate of the transplanted crop varies from 30 to.80 Ib. per acre.” 
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AREA UNDER THE CROP 

“The yield in different tracts, from different soils, and from different 
methods of cultivation varies very greatly. In good soil an average trans- 
planted crop yields probably about 2,400 Ib. of paddy per acre in a favour- 
able season. Broadcast and drilled rice yield much less” (Imp. Gaz. 
Ind., 1905, iii., 26-9). 
’ ‘In recent agricultural statistics it is shown that the net area erop 
in British India amounted, in 1905-6, to 207,683,741 acres. Of this, 
73,400,522 acres were found to be under rice. In the Native States in 
the same year the net area cropped amounted to 12,015,009 acres, and the 
area under rice to 717,767 acres. Thus, out of a total area of 219,698,750 
acres under crops, rice occupied 74,118,289 acres, or over one-third. But 
so large a percentage averaged for the whole of India is misleading. Rice Bis 
is almost concentrated into Bengal. In fact, with the exception of Madras 
and Burma it is inthe other provinces of India unimportant relatively. In 

_ the Agricultural Statistics (published by the Government of India) two sets 
of fi are given, viz. (a) the surveyed areas from which we obtain the 
total rice area of 73,400,522 acres ; (b) estimates of area and yield framed 
by the local authorities (township officers, etc.). In the case of Burma, 
the local estimates are usually considerably below the surveyed areas (in 
fact, they do not deal with the whole of the province), but these estimates 
are instructive. The following are the figures (estimated) of the four chief 
rice areas for 1905-6 :—Bengal, 25,150,600 acres; Eastern Bengal and 
Assam, 15,960,200 acres; Madras, 6,604,400 acres; Burma, 6,713,400 
acres ; giving a total of 54,428,600 acres and a yield of 433,138,300 cwt., 
and in 1906-7 a total of 54,521,600 acres and 430,258,000 cwt. In the 
case of Burma the surveyed area was 9,283,801 acres. The Final General 
Memorandum, issued by the Commercial Intelligence Department, esti- 
mates the total area in the four chief centres of profudtidn as having been in 
1905-6, 54,428,600 acres, and the yield as 375,198,300 ewt. of cleaned rice ; 
and in 1906-7, 54,535,400 acres and 368,334,000 cwt. 

Bengal (excluding Eastern Bengal and Assam).—Area.—The normal 
area cultivated with rice in the province of Bengal (according to the 
Season and Crop Report for 1905-6) has been estimated at 26,308,800 acres, 
and as the total area in Bengal under cultivation in that year amounted to 
45,287,000 acres, it is thus seen that rice comprised over 58 per cent. of 
the actual cropped area of the province. The Final General Memorandum 
for 1906-7 stated the estimated area in Bengal as 24,506,200 acres, and the 
yield as 195,461,600 cwt. of cleaned rice. This represented 34-8 per cent. 
of the rice area of British India. The Season and Crop Report for 1906-7 
gives the normal area as 25,919,600 acres, which would consist of 21,301,700 
acres of winter rice and 4,617,900 acres of autumn rice. The forecast of 
the winter rice alone for 1905-6 shows a total of 20,043,400 acres, which 
represented 28°5 per cent. of the total area under this particular crop in 
British India. The corresponding estimate for 1906-7 was 19,845,300 
acres of winter rice. The chief districts in 1905-6 were :—Midnapur, 
1,365,300 acres; Ranchi, 1,240,900 acres; Gaya, 1,151,600 acres; Sha- 
habad, 1,132,000 acres; Darbhanga, 961,400 acres; Cuttack, 952,200 
acres; Hazaribagh, 950,400 acres; Manbhum, 929,100 acres; and 
Bardwan, 807,700 acres. 

Eastern Bengal and Assam.—Area.—The Commercial Intelligence 
Department, Government of India, gives the extent of rice cultivation 
in 1906-7 (summer, autumn and winter crops together) as having been 
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16,105,800 acres as compared with 15,960,200 acres in the previous year. 
The total yield came to 122,476,700 cwt. This represents 23 per cent. of 
the total rice crop of India. The forecast of the winter rice for, 1905-6 
shows 12,226,200 acres, which represented 17-2 per cent. of the winter rice 
for the whole of British India. The chief districts were as follows :—Bakar- 

ganj, 1,436,900 acres ; Dinajpur, 1,160,000 acres ; Maimensingh, 1,130,000 
acres; Sylhet, 1,098,400 acres; Rangpur, 837,900 acres; Rajshahi,) 
636,900 acres; and Tippera, 614,300 acres. 

Races Cultivated.—There are innumerable varieties of rice familiar to 

cultivators under various names, and possessing particular properties 
which make their cultivation suitable to particular localities. In the two. 
provinces of Bengal, they may all be referred to three primary classes, 
according to the land on which they are grown, the season of year 
when reaped, and the period taken in coming to maturity. Thus :— 
(1) The éman (or winter rice) crop, sown on low lands in May or June — 
and reaped in December or January. This is by far the most important 
crop. (2) The dus or bhador (in official statistics designated as autumn 
rice), or early rice crop, sown in April or May on comparatively high land 
and reaped in August or September. (3) The boro (or summer rice) crop, 
sown in swamps in January or February and reaped in April or May. 

An important feature of the Bengal rice crop is the fact that a large 
portion of the area bears two or more crops a year, a circumstance that 
has led to the expression of a “‘ vertical ” as compared with a “ horizontal ”’ 
area. In fact, it has been pointed out that a proprietor of an estate with a 
fairly mixed soil might have three, four, or even five harvests of rice 
every twelve months :—(1) dus, from July to August; (2) chotan dman, 
from October to November ; (3) boran dman, from December to January ; 
(4) boro, from April to May ; and (5) raida, from September to October. 

It has also been said that in many parts of Bengal two crops are all but 
universal, hence it may be inferred how misleading a hard-and-fast per- 
centage of rice area may be to the total cropped area. In the Indian 
Museum will be found a collection of rices made in 1872 and for some years 
subsequently. The collection finally brought together came to something 
like 5,000 forms. These are probably not all distinct, but even if halved, 
the number would still be sufficiently significant of the vast antiquity of 
the cultivation. A remarkable fact is that the dus, dman, and boro rices 
of one district are often so different from those of another, that if inter- 
changed the one may not grow on the fields where the other has flourished 
for centuries. Here the European farmer is confronted with a problem 
scarcely known to scientific agriculture ; for the rice-cultivator of India 
will detect the one from the other with a perfectly marvellous degree 
of certainty. In Burma a few forms only constitute the chief crop, 
and to these the milling apparatus now in use have been adapted, 
and to such an extent that it is believed the Burma machinery would be 
quite unsuited to Bengal, and, further, that milling in Bengal on the 
Kuropean method would be impossible, unless a particular rice could be 

. guaranteed in sufficient quantity to justify the preparation of the required 
special machinery. 

A. C. Sen gives an instructive account of the methods of cultivation in 
the Dacca district, and as that is more or less applicable to the whole of 
Bengal, as well as to Eastern Bengal and Assam, it may serve the purposes 
of this work better than a series of abstracts of the varying methods 
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again ploughed once or twice and 

AMAN AND AUS 

in many districts. He divides the crops into three groups, subdividing 
each again into two sections. These are (1) dman, (a) long-stemmed and 
(b) yor ; (2) dus, (a) ordinary and (b) lepé ; (3) boro, (a) ordinary 
and (b) 
he allie dman is extensively grown in Dacca. Low 

ands, the sides of jhils, and low plains on which 5 to 15 feet of water 
accumulate during the rains, are selected. The soil best suited is a 
stiff clay, deposited on the bottom and edges of jhils. At harvest- 
‘time only the ears with about 1} feet of the straw are removed. The 
remainder of the straw is generally gathered in heaps and burnt, and 
immediately after the field is et generally in December. It is 

eft exposed till March-April, when 
the larger clods are broken. One or two more ploughings and harrowings 
are given, and the field is ready for sowing in April-May. About 15 seers 
of seed are broadcasted over a bigha of land. In moist low-lying places, 
sowing takes place a month or even two months earlier, in February— 
March. Harvest is from 15th November to 15th January. When the 
seeds have germinated the field is rolled twice with the ladder, and 
when the plants are 5 to 6 inches high the soil is loosened by the rake. 
After this the only operation till harvest is a weeding, which may be 
dispensed with. The yield per bigha varies from 3 to 12 maunds. 

Transplanted dman is grown on two different classes of land, in the 
upper reaches of the valleys of the Madhapur jungle and in the compara- 
tively high land and old dearahs of the Brahmaputra and its branches. 
The y in the Madhapur valley is a special variety, known as shaldan ; 
the transplanted paddy of other places goes by the general name of rowa. 
Seedlings are prepared in a nursery close to the rayiat’s homestead, or 
in a corner of the field. The nursery is ploughed four or five times in 
April-May, and the next month, when a little rain-water has collected 
on it, the surface is levelled and plastered. Meanwhile the necessary 
quantity of seed (6 seers for every bigha) is soaked in an earthen 
pot, drained, and kept covered with mats till it germinates ; then it is 
sown. broadcast so thickly that the grains overlap. When the 
seedlings are 12 to 18 inches high, they are fit for transplantation. In 
the case of jungle valleys, the first thing done before transplanting is to 
repair the embankments thrown across for collecting water. The field is 
prepared by ploughing in the mud two or three times. The seedlings are 
transplanted at the end of July about half a cubit apart either way, putting 
in three to four plants in the same place. The crop is harvested in 
November-December. In the case of dearah land, two ploughings are 
given in the dry field, as soon as the previous crop, generally khesari, is 
taken off. On such lands two rain-crops are sometimes grown in the same 
field in the same season. As early as possible the field is sown with jute 

or aus paddy. The jute or the paddy is harvested in July-August; then 

the field is ploughed and transplanted with the dman crop. 
Avus.—This kind of paddy is grown (1) on the high grounds of the 

Madhapur jungle, where sufficient water cannot be collected for the 

cultivation of shal paddy; (2) on the comparatively high and sandy 

dearah lands. Aus paddy cannot be grown on land on which more than 

2 feet of water accumulates during the early part of the rains. The 

land on which éus paddy grows is light and easily workable. It generally 

bears two crops in the year—dus paddy or jute during the rains and one 
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of the pulses or, mustard during the cold weather. As soon as the rabi 
crop is off the field, it is ploughed and harrowed as rapidly as possible. 
Preparation must be hastened, especially on char lands, for here a late 
crop is sure to be lost by the rise of the rivers. Sowing time, therefore, 
varies. In the chars of Meghna, it may be sown as early as the middle of 
February ; in the highlands of North Manikgunge it may be delayed till 
the middle of April... As soon as the plants appear the field is rolled with 
the ladder, and a week after harrowed with the rake. After this it 
must be carefully weeded. Harvest extends from the middle of July to 
the middle of August. . 19) 

Boro,—The places in Dacca where this class of paddy is most extensively 
grown are (1) the sides of the jhéls and streams of the Madhapur jungle ; 
(2) the chars and edges of the Meghna and its branches; (3) in some 
of the chars of the Padma, The soil best suited is a mixture of clay and 
vegetable matter. As soon as the rains are over, a plot, from which the 
inundation water has just receded, is chosen for a nursery, aquatic grasses, 
etc., are removed, and the place worked into a softmud, The seed is made 
to germinate and then sown broadcast. Thirty seers of paddy sown on 
a quarter bigha of land give seedlings sufficient for transplanting two 
bighas, The time for sowing is usually about the middle of October, and 
for transplanting, December-January. No tillage is generally needed for - 
boro paddy. The harvest time is April-May and the yield per bigha 
5 to 12 maunds. ey 

In some of the islands of the Padma, large areas of land may be seen on 
the same level with the water at low tide covered by a’soft and deep mud. 
The raiyats have discovered a method of cultivating paddy on these known 
as lepi, All that is done is to sow the seed broadcast and. plaster (lepa) 
the mud over it. Before sowing the seed, it receives the same treatment 
as described above for boro and rowa paddy. ([Cf. C. B. Clarke, Kew Bull., 
1888, 284-91; Sen, Rept. Agri. Stat. Dacca, 1889, 28-33; Cult. and Prep. 
of Rice in Beng., Journ. Agri.-Hort. Soc. Ind., 1890, viii., 397-405 ;, Basu, Agra. 
Lohardaga, 1890, pt. 1, 54-63 ; 1890, pt. 2, 26-8; Banerjei, Agri. Cuttack, 
1893, 64-74 ; Admin, Rept. Beng., 1901-2, 12-4; Roy, Crops of Beng., 1906, 
1-29 ; Maxwell-Lefroy, Rice Bug, Mem. Dept. Agri. Ind., 1908, ii., 1-13.] 

Assam.—By way of affording a comparison with the particulars already 
given regarding Bengal as a whole, the following brief statement of the 
Assam Valley may be furnished., Darrah (Ann. Rept., 1887-8) discussed 
the Assam rices under two sections which practically correspond with 
the chief Bengal crops, viz. early or summer, and late or winter rices. 
He subdivided these into the two. great sections of the province, the 
Brahmaputra valley—Assam—and the Surma valley—Sylhet and Cachar. 
Of the rices of the Brahmaputra valley, he enumerates three—sali, 
ahu, bao, Sali is the general term applied to all transplanted rice grown 
on land lower than that required for dhu and higher than needed for bao. 
It is sown about May and, June, transplanted in July and August, and 
reaped in December and January. Ahwis the name given to the numerous 
kinds of rice which grow on high lands, require little rain, and are sown 
from. March to June and reaped June to September. It is usually sown 
broadcast, but..sometimes transplanted, Bao comprises the. varieties 
grown on the lowest land which will support rice. It is sown in March— 
April, cut in November—December. When transplanted, the operation 
is performed in July and August, . Of the Sylhet or Surma valley, there are 
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low-land and high-land dus, murali, sdil, low-land and high-land déman, 
kataria and sdil bura, High-land dus is sown in the higher parts of Sylhet 
usually broadcast but occasionally transplanted. It is put down in March 
and April, harvested in August-September. Senttend dus is grown in 
the lower parts of the district, but is never transplanted. It is sown in 
January-February, cut in. May-June. Murali is generally sown on 
lower land than in the case of dus of the high-land form, but on higher 
than the low-land. It is put down in February-March and cut in 
June-July. Sdil is always transplanted; sown in April~May, trans- 

ted July-August, and reaped November to January. It is grown 
on land almost as high as dus land. Aman, like dus, is referred to two 
sections, according as grown on high or low ground. In the higher 
parts it is transplanted like sdil, but sown and gathered about a month 
earlier than that crop. In the lower parts of the district one variety is 
always sown broadcast, viz. the long-stemmed kind. Kataria is a form 
of dman sown in April-May, transplanted in May-June, and reaped 
in October-November. Sdil bura is grown on the very lowest land and 
is generally irrigated; sown in October-November, transplanted in 
December—January, and cut in April-May. The lands are those 
portions of the Adors, or large natural depressions’ in Sylhet, which are left 
dry by the receding of the water in the cold weather. 

_ The Cachar rices enumerated are dumai, murali, asra and sdil. Dumai 
comprises the Cachar rices which correspond with the forms of dus 
sown broadcast on high-lands in April-May, never transplanted, and 
reaped in July-August. Murali is sown in March-April, some- 
times transplanted about May and reaped in June-July. Asra is 
sown in March and April on low-lying lands, never transplanted, and 
reaped in December... Sdil is practically the same as the sdil of the 
Brahmaputra valley and the sdal of Sylhet. [C/. Sen, Final Rept. Seitl., 
Jaintia Parganas, 1892-7, 8-9; Banerjei, Final Rept. Settl., Cachar Dist., 
1894-9, 65, 111.] 

United Provinces.—The area in 1905-6 was 7,078,563 acres: 4,252,528 
acres in Agra, and 2,826,035 acres in Oudh, In Agra the largest areas 
oceur in Gorakhpur, 976,423 acres; Basti, 700,314 acres; Allahabad, 
285,503 acres; and Azamgarh, 277,401 acres. In Oudh: Gonda, 565,895 
acres; Bahraich; 236,399 acres; Sultanpur, 277,039 acres; and Barabanki, 
262,225 acres ; etc. 

Methods of Cultivation.—Duthie and Fuller give a full and comprehen- 
sive account. of the cultivation in these provinces; the races are very 
numerous, strongly marked, and may be assorted under three groups :—(1) 
those with a tall habit of growth, with the ear protruded from the sheath, 
feathery and drooping, and with thin usually yellow-husked grain ; (2) 
those with a shorter habit of growth and stouter stems, with the ear not 
so prominent and carried more erect than that of the preceding, and with 
‘thick: yellow or red-husked grain; (3) those with short, strong stem, ear 
“partially enclosed in the sheath and grain-husk, dark-coloured or black. 
-The first are most highly ‘prized, the commonest being known as naha, 
Ddnsmatti, bansphal and jhilma, Of the second, seondhi and sumhdra are 
the principal, while sathi isthe most important of the third. Muni is a 
term of varying meaning, denoting in some places high-class rice, in others 
being merely a term for rice sown broadcast. Another classification is 
linto transplanted from seed-beds or sown broadcast. . Asa rule, the finer 
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varieties, falling under the first two classes named above, are raised in seed- 
beds and planted out, while the coarser kinds are broadcasted. 

Rice is sown in all months from January to July, and harvested from 
May to November. The seasons in which the greater portion is grown are 
June to August for broadcast rice, and June to November for trans- 
planted. Broadcasted rice is sown mostly on the break of the monsoon 
and is ready for cutting in August (bhddoi) or September (kudr), and 
hence often known as bhadoi and kudri. A certain quantity is also sown 
two months before the monsoon rain can be expected, and in this case 
there are two methods of cultivation. Either the rice germination is pro- 
moted and its growth stimulated by frequent and copious irrigation till 
the rains break, or, taking advantage of a fall of rain in April and May, the 
ground is ploughed up and sown, but the seed allowed to he unirrigated, 
and the young plants should not come up before the advent of the rain 
induces germination. Nearly the whole of the transplanted rice (jarhan) 
is sown in seed-beds at the beginning of the rains, planted out after a fort- 
night or three weeks, and cut in aghan or November, hence also called 
aghant. A'small portion, boron, jethi or hot-weather rice, is sown in January, 
planted out in February, and cut in May. This is only practised in slimy 
soils, along the edges of tanks or beds of rivers, which aré planted, with rice 
as the water becomes shallow from evaporation. | idvyab, * 

Much. of the rice land in the Sub-Himalayan districts is prepared by 
being dug over by the mattock during the cold and hot weather months 
when the soil has been softened by a fall of rain. For land not dug in this 
way the number of ploughings varies according as the crop is to be sown 
broadcast or planted out, two or three in the first case, four or six in the 
second. For sowing, the soil must be thoroughly moist. If sown broad- 
cast, 40 seers to the acre are held sufficient. If seedlings are to: be raised 
in a nursery, the seed is sown more thickly. If the crop is to be trans- 
planted, the nursery should be about one-twelfth the size of the field. The 
seedlings are taken up when about a foot high and planted in regular rows 
at distances of about 6 inches, 2 to 6 seedlings being planted together. 
For rice grown in the hot-weather months, frequent irrigation is necessary. 
Rice sown at the commencement of the rains and cut in August or September 
under ordinary circumstances needs no watering, but the transplanted 
varieties, which are not ripe till November, require two or three waterings 
when the rains cease. At least one weeding is given to broadcast rice. 
Planted rice in Cawnpore is said to be more frequently weeded than 
broadcast, but in Allahabad it requires no weeding at all. When ripe, 
the crop is cut with sickles in the same way as wheat or barley. ([Of. 
Dist. Settl. Repts., U. Prov. ; Nevill, Dist. Gaz. U. Prov.; Dist. Repts. 
quoted in Dictionary, v., 605~12.] jaal 

Central Provinces and Berar.—The area in 1905-6 amounted in the 
Central Provinces to 4,178,430 acres. The largest areas occur in Raipur, 
1,264,198 acres; Bilaspur, 1,005,941: acres; Bhandara, 433,186 acres ; 
Balaghat, 254,029 acres ; and Chanda, 221,465 acres. Of the area under 
rice in 1904-5, it has been stated that 712,824 acres consisted of trans- 
planted rice (302,794 irrigated and 410,030 unirrigated) and 4,193,045 
acres of broadcasted rice (305,492 acres irrigated and 3,887,553. acres 
unirrigated). In Berar, the total area in 1905-6 amounted. to 28,457 
acres, almost entirely unirrigated. 

Methods of Cultivation.—Fuller (Note in Outturn of Land under Principal 
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Crops in C. Prov., 1894, 10) states that the rice-growing areas fall into 
three tracts. The’ first lies in the north, and comprises the southern 
orm of the Damoh district, the Jabbalpur district and part of Mandla. 

ice is here grown from seed, sown broadcast, and the crop is rarely irri- 
. In black-soil fields: it is generally grown as a catch erop before 

_ wheat. On lighter land it forms the only crop of the year, ‘The second Rotation. 
tract may be described as the Wainganga valley from its origin in the Seoni 
district to its termination in Chanda, and includes the southern portion of 
Seoni, the low country of Balaghat below the hills, and the eastern portion 
of Bhandara and Chanda, with isolated patches at the northern and southern 
extremities of the Nagpur district. In these localities most of the crop is 
(nt perma and a large proportion is irrigated from Irrigation. 
tanks. The third tract consists of the plain of Chattisgarh and the Sam- 
balpur district, forming the valleys of the Seonath and Mahanadi rivers. 
~The common method of cultivation in Chattisgarh is to sow thickly broad- 
cast-and then to plough up the seedlings when they have made some progress, 
leaving the land a mass of mud, weeds and rice plants, from which a pro- 
portion of the latter make good growth. This — is known as beasi Beast. 
in Raipur and Bilaspur, and as bidura in Sambalpur. Transplantation 
of rice is almost unknown in Chattisgarh proper, 7.¢. in the Raipur and 
Bilaspur districts, and though tanks are numerous, the whole of the crop 
is practically unirrigated. [C/. Dist. Settl. Repts.; C. Prov. ; Rept. Operat. 
Dept. Agri., C. Prov., 1894-5, 15; Craddock, Rept. Land Rev. Settl., Nagpur, 
1899, 61-2 ; Rept. Dept. Land Rec. and Agri.; C. Prov., 1902-3, 10-11.) » 

Panjab and North-West Frontier.—The area in the Panj4b in Panjab. 
1905-6 was 493,062 acres, and in the North-West Frontier 29,647 acres. Areas. 
The largest areas in the former were :—Kangra, 96,938 acres; Gur- 
daspur, 52,361 acres ; Sialkot, 38,151 acres ; Amritsar, 33,217 acres ; Dera 
Ghazi Khan, 32,152 acres, etc.;. im the latter ;—Hazara, 12,793 acres ; 
Peshawar, 12,053 acres. ) 

Methods of Cuttivation.—In the Upper Kangra valleys, where abundance Kangra. 
of water, high temperature and a peculiar soil which favours its growth, 
are found in combination, rice is the staple product. It is also grown in 
the irrigated parts of Dehra and Nurpur. Coarser kinds are grown with- 
out irrigation in the more elevated parts of the district. There are upwards 
of 60 cultivated forms, of which the most esteemed are begami, basmati, Races. 
jhinwa, nakanda, kamddh, and rangari.. Each has its special locality, e.g. 
Rihli is famous for its begami, Palam for its basmati. Of the coarser kinds, 
the best known are kathén and kolhena ; of the inferior unirrigated rices, 
rora, kaliima, dhdkar. Where irrigation is possible, rice is not sown till 
June. In districts dependent on rain, the seed is sown as early as April. Seasons. 
Harvest takes place in October. 

There are three methods of cultivation. By the first, bdtar, the seed is Methods of 
sown broadcast in its natural state and is’ the ‘universal’ method on un- ““"™**° 
irrigated land. In the second, mach or lunga, the seed is first steeped in 
water, forced under warm grass to germinate and then thrown into the soil, 
which has been previously flooded. By the third, ér, the young rice, 
about a month old, is planted out by hand at stated intervals in a well- 
flooded field. The growth of weeds in the rice-fields is rapid, and to check 
them the crop, weeds and all, are ploughed up. This practice is called 
holdna, and. only the weeds suffer, as the rice springs up again more luxuriant 
than before. 
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In the Karnal districts, rices are divided into two well-defined classes 
—fine, known by the name of zi, and coarse, of which the principal 

sorts are munji and sdnthi. Of zri, the principal varieties are ramdli 
and rdmjamam. Sunkar and ansari are coarser and grown chiefly where 
there is fear of too much water. Rice is grown only on stiff soil. The 
seed-beds are ploughed four or five times and carefully prepared, manure 
is spread on them, and the seed sown broadcast. More manure is then 
spread over the seeds and the whole watered. Four days after they are 
again. watered, and after the fifth or sixth day they must be kept wet 
till ready to plant out. The rice-field is ploughed twice, and such manure 
given as can be spared. It is then flushed with 3 inches of water, and, if 
there are weeds, a plough is driven about under water. When the plough 
has worked the mud to a fine pulp, operators take the seedlings (pod) in 
handfuls (j#7) and plant them one by one in the water. The field is weeded 
once at least and must at first be kept under water, but not more than 
about 6 inches deep. When the ears begin to form, the ground must be 
kept well wetted, but not too slushy. Reaping must be done directly 
the grain is ripe. ~ hi 

Coarse rice is of two kinds, mentioned above, viz. munji and sdnthi. 
The former is sown in spots liable to be flooded, since it cannot be drowned, 

the straw lengthening as the waterdeepens. The peculiarity of the latter 
(sdnth2) is that it ripens within an extraordinarily short time from sowing. 
It requires but little water, if the soil is thoroughly moist, after the shoots 
are orice up. Both kinds are sown in their final positions. After two 
or three ploughings, cattle are sent into the water to walk about and 
stir up the mud or a plough is worked under water. The seed is sown 
broadcast. No manure is used nor is the crop irrigated. [Cf. Pb. Dist. 
Gaz.; Pb. Settl. Repts.} Qe ea 

Kashmir.—Lawrence (Valley of Kashmir, 1895, 326-36) gives a full and 
interesting account of rice cultivation. The varieties grown are very 
numerous but may be roughly divided into two classes, the white and the 
red, the latter being the more alpine form. As a food, the white is more 
esteemed, and the best are the bdsmati and the kanyun. Though of 
good quality, the white is less popular from the cultivator’s point of 
view, since it is a more delicate plant and suffers more from changes of 
temperature and from the chill of snow-water. If the cultivator can 
obtain water and manure, he will continue to grow rice, and no rotation 
takes place. Where, however, water is uncertain, the rice land is allowed 
a fallow, and in some cases may be followed by cotton, maize, wheat, 
barley and mdh (pulse). 

There are two systems pursued: either the rice is sown broadcast, or 
first sown in a nursery and then planted out. Results show that the broad- 
cast. system gives the best outturn per acre. Preparatory cultivation 
commences in March, when the fields are hard and stiff. Where the 
soil is dry ploughed, cultivation is known as tao; where wet, as kenalu. 
Previous to ploughing, all the village litter and farm-yard manure are 
carried to the fields and ploughed in, or heaped in a place through which 
the irrigation duct passes, and so reach the fields as liquid) manure. 
In June and July the labour of weeding the rice begins. The process 
is known by the name of khushdba, and consists in weeding the 

crop, placing the rice plants in their proper places, and kneading 
and pressing the soft mud round the green seedlings. Only experts can 
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form this work successfully and detect the counterfeit grasses. 
Under the nursery system two khushdbas are sufficient, while four are 
essential in broadcast sowing. Sometimes when the rice is 2 feet 
high the whole crop is ploughed up (sele). When the rice has bloomed, 
and the grain begun to form, the water is run off the fields, but a short 
‘time before harvest a final watering is given to swell the ears. Harvest 
takes place in the months of September and October. [C/. Dist. Assess. 
Repts. Kashmir. | 

_. Bombay and Sind.—In 1905-6 the total area was 1,512,261 acres 
in Bombay ; 1,013,902 acres inSind. The largest areas in the Presidency 
occur in the Konkan :—Thana, 304,872 acres; Koldba, 248,067. acres ; 
Kanara, 185,873 acres; and in the Karndtak, Dharwar, 143,606 acres; 
hes Re 207,571 acres. Of Sind, the following may be mentioned :— 

1a, 336,019 acres; Hyderabad, 215,297 acres; Karachi, 189,273 
acres; Thar and Parkar, 134,192 acres. 
| Methods of Cuitivation.—Mollison tells us that rice is principally a kharif 
cropdependent on natural rainfall. In the Southern Collectorates, especially 
in Kanara, rabi rice, known as vaingan, which ripens in the hot weather, is 

wn. This rice is generally irrigated, usually by channel water drawn 
m a nullah or natural spring. As arule the crop is grown on the 

same land year after year without rotation. This is the case in the Konkan, 
except in years of favourable late rainfall, when a second crop of vdl, gram, 
castor, wheat, or of mixed vdl and castor or mixed gram and castor may 
be preferred. This second crop, however, is more common in the tank 
irrigated rice-beds of Northern Gujarat and elsewhere than in the Konkan 
rice-fields. In the southern édlukas of the Surat district it is common to 
grow a crop of sugar-cane once in four years or at longer intervals, and the 
same practice prevails in the laterite soils of Belgaum, Dharwar and the 
above-Ghaét parts of Kanara. In the Belgaum and Dharwar rice-beds a 
sprinkling of jwar is sown with the rice. In Broach, in deep, black soil 
and in» the tdlukas, where the average rainfall exceeds 40 inches, rice is 
sown subordinate to cotton. Elsewhere in Gujarat, where the land is not 

- true rice land and the produce uncertain, kodra and rice, with a sprinkling 
of tuver, are a common mixed crop. t wit ; 
The best soils are clays or clay loams with a substratum of other porous 
material. ._Embankments are formed, and the surface of the beds made 
level. Many fields on and under the Ghats are never manured, but the seed- 
beds invariably are, either by burning rdb material thereon or by direct 
application of manure. The rice-beds of Gujarat and those of the flat 
bottom-lands of the Konkan and elsewhere are regularly manured. In 
Gujarat tank-mud, 40 loads per acre, is a favourite application, and the 
practice of green manuring is also common. Castor cake may also he 
given as a top-dressing to supplement ordinary manure. . Fish manure 
is similarly employed in the southern télukas of Surat and parts of 
the Konkan. In Kanara and the forest tracts of Dharwar, leaves and 
twigs of certain forest trees are used as a green manure, Rice is sown 
broadcast; drilled, or broadcast in a seed-bed and thence transplanted. The 
first is seldom adopted except in the case of rice grown on marshy situa- 
tions reclaimed from the sea. The second plan is very common in the 
western télukas of Belgaum and Dharwar and above the Ghats in Kanara 
and in unembanked fields in Gujarat. The third method is most suitable 
‘in fields which are embanked and where the rainfall is over 80 inches, or 
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where deficient rainfall can easily be supplemented by irrigation. | Broad- 
casted or drilled rice requires a higher seed-rate than the transplanted, 
viz. about 120 Ib. per acre; the seed-rate of the transplanted varies 
per acre from 25 or 30 Ib. to 90 or 100 Ib. In the Konkan, Mollison esti- 
mates a full yield under favourable circumstances at less than 4,000 lb. 

per acre. A fullaverage from transplanted rice ranges from 2,800 to 3,200 
lb. of grain per acre, while broadcasted or drilled yields on an average 
1,800 Ib. per acre. The cost of cultivation is estimated at Rs..52-15a. per 
acre. [Cf. Crop. Exper. Bomb. Pres.; Mollison,\ Textbook Ind» Agri., 
1901, iti., 32-44.] » KO dN 

Madras.—The total area in 1905-6 was 7,561,611 acres,.and distributed 
thus:—in Tanjore; 1,074,152 acres; Malabar, 831,545 acres; Kistna, 
611,664 acres; South Arcot, 555,574 acres; South Kanara, 530,402 acres ; 
Madura, 376,302 acres; Trichinopoly, 203,967 acres, etc. The Final 
General Memorandum for 1906-7 estimates the area for the year at 
6,934,900 acres with a yield of 50,395,700 cwt., or 10°5 percent. of the 
total rice area of British India.” oo biteqadh gen 

Methods of Cultivation.—In Malabar the crop is sometimes sown broad- 
cast, but usually transplanted. There are several crops in the year, the 
principal of which are the kanny, sown in April-May and cut in August— 
September, and the makaram crop, sown in September—October, 
and reaped in January-February. These are the principal rice harvests, 
but there are intermediate crops in some places ; and a third, known as 
poonja, sown in February and reaped. in April-May. .The» greater 
portion of the land, however, bears only one crop. wn BadegsT i 

In South Kanara, rice is the staplecrop. The landis classified, according 
to its capacity for irrigation, into byle, or rich wet land ; majal,or middling 
wet land; and bettu, or land watered only by rainfall. On byle land: of the 
best quality three rice crops can be raised in the year; on the'best majal, 
two crops; while bettw land produces only one crop. ‘The earliest: rice 
crop of the season, on whatever land it may be grown, is termed zenelw or 
carty. The seed is usually sown in nurseries, highly manured, and the 
plants transplanted. In almost two months’ time the crop comes to ear, 
and in about twenty-one days more is ready for reaping. shee eel d 

In Tanjore, rice is raised almost entirely by artificial irrigation. There 
are two chief kinds, viz. kar and pishanam, each including minor varieties. 
In all cases of irrigated cultivation, transplantation is the rule. A few 
coarser sorts, grown in some places beyond the delta of the Kauveri, 
and on rain-fed land, are sown broadcast. Kar is planted in June and 
reaped in October; pishanam in July-August and reaped in’ January— 
February. 'In the Madura district, rice is stated to be grown on almost 
every description of soil, the only essential being a constant supply of 
water. The seed may be sown broadcast, but the rule is to sow in nurseries. 
Sometimes the young plants raised in the nursery are transplanted to a 
second nursery, and afterwards carried to the field. As a rule, ploughing 
is done in June or July, after the early rains have softened the ground, 
and the seed is sown in nurseries at the end of July or beginning of August. 
After thirty days the seedlings are fit for transplanting, and in January 
may be harvested. When re-transplanting takes place, the young plants 
are suffered to remain in the second nursery about 35 days. ‘Weeding is 
done about a month after sowing or transplanting. During the whole 
time the plants are in the ground they must stand in about 2 inches of water, 
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which must not be allowed to stagnate. In lands well supplied with 
water, as soon as the January crop is reaped, preparations are made for 
@ second crop (mdsi kédet) raised in the same way as the first, but which 
comes to maturity about May. If the season be unpropitious during 
January-February, the second sowing will be in March, April or May 
and the reaping in July or August. The second crop is then called adi- 
kodei: Sometimes there may be three crops of rice raised in succession 
in a period of 13 or 14 months. [C/. Sturrock, Man. S. Canara, 1894, i.. 
21, 199-204; Cox, Man. N. Arcot, 1895, i., 160-2; Francis, Gaz. Anantapur, 
1905, 39; 4 Root Parasite of Paddy in Malabar, in Agri. Journ. Ind., 1906, 
i, pt. ii, 169.) 

_. Mysore and Coorg.—The only available figures are for 1903-4, when 
the area in Mysore was 792,754 acres, and Coorg, 79,763 acres. The largest 
areas in Mysore State occur in Shimoga, which grew 244,758 acres ; Mysore, 
117,749 acres; Hassan, 103,639 acres ; Kadur, 97,905 acres, etc. 

Methods of Cultivation.—In Mysore the bara batta or punaji seed is 
sown dry in the fields; the mole batta, germinated seed, in fields reduced 
to a puddle; and the ndti, seedlings transplanted from a nursery after 
having attained a foot in height. Rice (Mysore Gaz.) fully describes these 
methods. There are two crops, the hain (rainy season) and the karu 
(hot. weather). In the first, dry-seed cultivation is managed as 
follows :—from February to May, plough twice a month, having previous 
to the first pleughing softened the soil with water. After the fourth 
ploughing the field must be manured with dung, and after the fifth, watered 
by rain or from the canal. Three days later, the seed is sown broadcast 
and covered by the sixth ploughing. Any rain that falls the first 30 days 
after sowing must be allowed to run off, but should there have been no 
tain, the field must be kept inundated till the crop is ripe. If there have 
been occasional showers, inundation should not commence till the 45th 
day. Weeding and loosening the soil about the roots of the young plants 
and placing them at proper distances must be done three times, first on the 
45th or 50th day ; secondly, 20 days later; and thirdly, 15 days after 
the second weeding. These periods refer to crops that require 7 months 
to ripen. | Rice which ripens in 54 months must be inundated on the 
20th day: and the weedings are on the 20th, 30th and 40th days. 
By the sprouted-seed method, ploughing takes place in June-July. 
During this time the field is inundated, ploughed four times, and at each 
ploughing turned over twice in two directions which cross each other 
at right angles. About the middle of July the field is manured, again 
ploughed, and the mud smoothed by foot. All water except 1 inch is 
let off, and the germinated seed sown broadcast. For 24 days the field 
must have some water every other day, and thereafter, till ripe, be 
constantly inundated. 

In the method of transplanting rice, two distinctions are made, one 
called bara-vdgi er dry plants, the other nirdgi or wet plants. Low land 
is required for both. In bara-vdgi the ground is worked in the same 
way as for the dry-seed crop. In May it is manured and the seed sown 
thickly and ploughed in. If no rain falls till the 8th day it is watered, 
and again on the 22nd. From the 45th till the 60th day, the plants con- 
tinue to be removed. The field must be inundated for five days before 
plucking up the seedlings for transplantation. The ground in which the 
dry seedlings are to be ripened is ploughed four times in the course of 
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eight weeks commencing about 15th May, and all the while inundated. 
The manure is given before the fourth ploughing. The mud is then smoothed 
and the seedlings transplanted into it, about 3 to 5 being stuck together 
in the mud at about a span distant from the next clump. The water is 
let off for a’ day, but afterwards the field is constantly inundated till 
the grain is ripe. In nérdgi, the ground is ploughed three times in February— 
March while it isdry. About the middle of May the field is inundated, and 
in the course of 15 days ploughed four times. After the fourth ploughing 
the mud is smoothed; the seed sown thickly and dung sprinkled over 
the surface, and the water let’ off. On the 3rd, 6th and 9th days water 
is again given, but must not stagnate. After the 12th day, inundation 
is commenced, and continued till the seedlings are fit for removal 30'days 
after sowing. The cultivation of the field into which the seedlings are 
transplanted is exactly the same as for dry seedlings. Various pulses 
are sown in the fields that are to ripen the transplanted crop, and are 
cut dewn immediately before ploughing for rice commences, ©)» 

Kér (or karu) crops (hot weather) are divided into three kinds according 
to the time of sowing. When the farm is properly stocked, the seed is sown 
at the most favourable season, and is called kumba kar: but if there be a 
want of hands or of cattle, part of the seed is sown earlier and part later 
than in the proper season. When sown too early it is called twla kar; when ~ 
too late, mésha kar. The three methods of cultivation described above 
for the hain crop, viz. by dry seed, germinated seed, and transplantation, 
are found here also, except that in the case of tula kér no dry seed is ever 
sown. o wie “7d 

In Coorg there is annually but one rice crop, except in'a few valleys 
in the north. The rice cultivated throughout Coorg and in general use 
is the large-grained dodda-batta. A finer kind is the small rice sanna-batta, 
and a red variety the késari. For parched rice the kalame is the kind used. 
The seed is sown in a nursery, and in 20 or 30 days the seedlings are ready 
for transplanting, which takes place in July and August, regulated by 
the monsoon. The crop is cut in November or December. ‘[Cf. Rice, 
Mysore Gaz., 1897, i., 131-44, 217-8; ii., 317-8, 328, 563-4.) © 

Burma.—The area in 1905-6 was 9,283,801 acres. The districts of 
importance are, in Upper Burma :—Shewbo, 365,107 acres; Yamethin, 
225,170 acres; Upper Chindwin, 160,783 acres ; and Kathu, 159,596 acres. 
In Lower Burma :—Hanthawaddy, 1,114,359 acres; Thongwa, 843,840 
acres; Pegu, 778,372 acres; Akyab, 599,880 acres; Thaton, 563,973 acres ; 
Bassein, 536,720 acres; and Myaungmya, 518,508 acres.’ The crop is 
divided into three main classes: kawkkyi or late-rain paddy; kauwkyin or 
early-rain paddy ; and mayin or dry-weather paddy. Kaukkyi is said to 
occupy the largest area, viz. in 1904-5, 8,833,716 acres ; kawkyim next with 
332,117 acres; then mayin with 99,631 acres. The Final General Memo- 
randum of the Commercial Intelligence Department estimates the area in 
1906-7 at 6,988,500 acres. The yield was given as 96 per cent. of normal, 
and the surplus available for export was 2,374,000 tons cargo rice, equiva- 
lent to 40,237,000 cwt. cleaned rice. ‘un aS 

Methods of Cultivation.—The most fertile land, where the largest amount 
and the best quality is grown, is found in the delta of the Irrawaddy. 
There are five methods of raising the crop, practised in different 
parts of the country :—(1) On the ordinary swamp land in’ low-lying 
plains where the rainfall is sufficient ; (2) on level land from which the 
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rain-water runs off too quickly and irrigation has to be resorted to; (3 
on land near the river-bank which is submerged and cannot be plan 
till after the highest rise ; (4) in hill clearings; (5) a hot-weather crop 

_ obtained by irngation either by means of dams or by water-wheels. 
. For the first three methods, ploughing commences in June, when the 
rains have softened the soil and ren the use of the plough possible. 
Meantime nurseries have been prepared on higher ecient and seed sown 
broadcast. By July or August the fields for the first two classes and the 
plants in the nursery are ready and the young plants are dibbled in, two 
together at intervals. In the case of riparian lands, the plants cannot 
be put out till about September; the harvest begins in November and is 
over by January. The hot-weather crop is planted in January~—March, 
and is reaped about three months afterwards. The water necessary 
is usually obtained by throwing a dam across a stream, but at Meng-doon 
in the Thayet district a self-acting wheel is used. 
In cultivating rice in hill-clearings, a site is first selected, thickly 

covered with bamboos and forest, which is all felled in April. After two 
months’ drying, the fallen trees and scrub are set on fire, the ashes fertilising 
the ground. After the first fall of rain, the surface is slightly broken 
with a hoe, the ashes mixed with the soil, and the seed, usually rice and 
cotton or sesamum and cotton, sown broadcast: The rice and sesamum 
are reaped in September or October, and the cotton bolls picked in 
December to April. After this the hill-clearing is abandoned. [C/. Dist. 
Settl. Oper. Repts.; Upper Burma Gaz., 1900, ii., pt. 1, 337-41; Max and 
Bertha Ferrars, Burma, 1900, 48-56; Nisbet, Burma under Brit. Rule 
and Before, 1901, i., 330-43.) 

we MANUFACTURE. 
_ Mills and Milling.—An important feature of the Indian rice trade is 
the rise and present position of the Burma power-mills. These mills had 
their origin in the very high cost of labour in that province and the dis- 
inclination of the Burman agriculturist to undertake any work he can 
avoid. In Bengal the rice crop is as a rule husked by the growers ; in 
Burma it is conveyed to the market as paddy. It thus soon became 
evident that if rice was to become an important article of export, it must 
be husked at Rangoon. This gave rise to the important rice-milling 
industry of Burma. But these mills were for a long time greatly handi- 
capped by the cost of coal imported from England. Moreover, the ques- 
tion of the disposal of the husk became a serious one. The discovery soon 
followed that the husk, previously wasted, might be utilised as the fuel 
to drive the mills. The husk is accordingly conveyed by special con- 
trivances to the furnaces and there consumed, while a stream of water 
flowing below carries off the ash. By these and other inventions so 
great economies were effected that it soon became evident that not only 
was a great export trade possible, but that it would no longer pay to carry 
rice in husk to be milled at localities remote from the areas of production. 
»To the skill and energy of the European inventors and owners of these 
mills, therefore, is due the credit of this great and prosperous industry, 

According to the Financial and Commercial Statistics, there were 
127 rice mills in’ India in 1904 employing 17,814 persons (mostly Madras 
coolies). The industry, however, is of importance only in Burma, which 
had of the above totals 114 mills and 17,016 employees. According 
to the statistical tables, the remainder were distributed as follows :— 
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Panjab 1 mill, with 33 employees; Bombay 1 mill, with 80 employees; 
Madras 11 mills, with 685 employees. f 

. Revenue Duty.—In the Imperial Gazetteer (iv., 257-8) it is stated 
that. the “revenue derived from rice and millet beer amounted in 
1902-3 to about 6 lakhs in Bengal and 11 lakhs in Burma ;\ elsewhere 
it is inconsiderable. In Bengal, pachwai brewed from rice or millet is 
consumed by. aboriginal. tribes, and by the lower orders in general, in 
certain districts. It is valued both as a stimulant and as food. The 
bulk of the revenue which it yields is derived from licenses for manu- 
facture and retail sale, which are put up to annual auction, the number 
and sites of the shops having been previously fixed. Licenses for the 
home-brewing of pachwai for domestic purposes are granted in certain 
districts to the headmen of villages inhabited by aboriginal races, on 
payment of a fixed fee for each household. “In Burma the Native beer 
is brewed from rice. When consumed by certain hill tribes, mostly in 
Upper Burma, it is exempted from taxation, otherwise the excise system 
is similar to that in Bengal. It is almost as easy to brew this beer as to 
make a pot of tea, and as the main ingredient isa staple article of food, 
it is almost impossible to check private manufacture.” In the Moral and 
Material Progress of India the excise revenue from fermented local 
liquors, amounted in 1905-6 to £113,234 in Bengal and to £151,402 in 
Burma (see pp. 757, 760). The preparation ‘of vinegar from: rice’ is 
almost peculiar to Burma (see p. 1111). As regards Customs’ Revenue, 
rice and rice flour are the only articles\on the export tariff schedule, the 
duty on which is levied at the rate of 3 annas per maund of 822 lb. 
The revenue thus obtained during the years 1900-6 amounted to the 
following sums:—In 1900-1, Rs. 84,89,433 ; 1901-2, Rs. 90,87,957 ; 

1902-3, Rs. 1,26,06,624 ; 1903-4, Rs. 1,20,31,363.; 1904-5, Rs: 1,31,75,772 ; 
1905-6, Rs. 1,15,11,257 (£767,417). The increase in recent years is 
doubtless to some extent the direct expression of the economies effected 
by the Burma milling industry. ; 

It, was said some time ago that India held a practical monopoly of 
the world’s supply of rice and accordingly was justified in placing an 
export duty on the quantities sent to foreign countries. The duty above 
mentioned was first imposed in 1875, when oil, rice, indigo and lac were 
subjected to an export duty. In 1880 the duties on the other articles 
were remitted, and that on rice alone retained. But the exports of rice 
from the Southern States of America, from Madagascar, from Cochin-China, 
from Siam, from Japan, ete., have given a new conception of ‘the trade. 
In fact, it might almost be said that but for the economies effected by 
Burmese milling, the exports would have by now been lost to India. 

TRADE. 4 Chi 
The foreign rice trade of India may be said to be very ancient. So 

long age as 1503 Vertomannus: (Zvravels, in Hakl. Voy:, 1811, iv., 577) 
made special mention of the exports from Mangalore. In present-day 
traffic almost the entire supplies of the cereal sent to foreign countries are 
drawn from Burma. It is employed as food, for distillation, and in the 
manufacture of starch. ‘‘ Formerly the bulk of the rice exported’ from 
Burma consisted of ‘cargo’ rice, of which five-sixths was unhusked 
(or ‘ paddy ’) and only one-sixth husked. Gradually, with the extension 
of rice-mills, the proportion of cargo rice has diminished, this deseription 
being replaced by husked and cleaned rice, to the great advantage of the 
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trade. For the husk is used as fuel in the mills, the bran lying between 
the husk and 'the grain is exported at a good profit for pig-feeding, and a 

ingin freight is thus effected.’ ‘‘ Rice is exported to every quarter of 
the globe, not more than about half of the total exports being consumed 
in . Large quantities are sent to the Straits and Ceylon, to other 

Asia, to East Africa, to the West Indies and South America. 
ian rice penetrates to every region to which the Indian or Ohinese 

éoolie finds his way. It is to be noted that other countries, such as Siam, 
Cochin-China and Java, are already competing with India in these markets.” 
Again, “ The rice trade is conducted under conditions as regards the effects 
of the seasons which are unknown in other parts of India, for as yet no 
failure of the monsoon in Lower Burma has recorded. ‘The fluctua- 
tions of the export. trade from Burma depend, however, upon conditions 
in other of India, since bad seasons cause the diversion to India of 
rice which would ordinarily be exported to foreign markets ”’ (Imp. Gaz., 
1907, iii., 284-5). Burma has thus very properly been described as the 

of India, and it plays an important part in securing the balance 
of food supplies of the East generally. 
Staple of Burmese Commerce.—The importance of the rice crop may 
be seen by the fact that the Exports often constitute the highest valued 
commodity and have often disputed the first position with raw cotton. Thus 
in 1904-5 the Rice exports (all kinds) were valued at Rs. 19,62,04,232 ; 
Wheat, Rs. 18,59,82,302; Cotton (raw), Rs. 17,43,46,872; Jute, Rs. 
11,96,56,462 ; Opium, Rs. 10,62,34,442 ; Hides and Skins, Rs. 9,90,58,538 ; 
Tea, Rs. 8,46,54,867 ; Coffee, Rs. 1,66,09,757; and Indigo, Rs. 83,46,073. 
But in 1906-7 these positions were seriously changed : jute headed the 
list, followed by cotton, then rice, hides, tea, opium; wheat, coffee and 
indigo. Other raw products and partially manufactured products might be 
added to the above enumeration, but enough has been said to show the 
great importance of the rice traffic—the exports in that cereal being the 
staple of Burmese commerce. 

Internal.—The total recorded internal trade transactions by rail 
and river amounted in 1906-7 to 35,038,390 ewt., of which 8,039,211 cwt. 
consisted of unhusked rice (paddy) and 26,999,179 ewt. of husked rice. 
The chief exporting centres were Bengal, 10,364,281 ewt.; Madras, 4,290,216 
ewt.; E. Bengal and Assam, 1,228,575 ewt.; Sind, 2,905,816 cwt. ; 
Bombay port, 949,010 cwt.; Calcutta, 6,755,856 cwt.; and Madras ports, 
916,575 ewt. The chief imports were Calcutta, 9,470,405 ewt. ; Bengal, 
3,733,778 cwt. ; Madras ports, 3,128,178 cwt.; Bombay, 1,754,606 owt. ; 
Madras, 1,195,222 ewt.; United Provinces, 460,072 cwt.; Karachi, 
2,631,258 ewt. 

The total coastwise external traffic by sea in the same year amounted 
to 19,582,791 cwt. (5,085,681 ewt. unhusked and 14,497,110 ewt. 
husked). Of this Burma exported 16,259,498 ewt. ; Bombay, 800,618 cwt. ; 
Bengal, 309,708 cwt.; Madras, 463,487 cwt.; Sind, 1,684,085 ewt. 
The chief importing centres by coast were Bombay, 3,755,195 ewt. ; 
Madras, 5,132,772 ewt., and Bengal 5,848,337 cwt. 

Foreign.—The Exports of husked rice during the five years 1902-7 
were as follows :—1902-3, 47,033,137 cwt., valued at Rs. 18,78,73,780 ; 
1903-4, 44,441,186 cwt., valued at Rs. 18,95,42,429 ; 1904-5, 48,873,297 
ewt., valued at Rs. 19,47,22,505; 1905-6, 42,211,869 cwt., valued at 

Rs. 18,41,06,407 ; and 1906-7, 38,054,054 cwt., valued at Rs. 18,32,55,332. 
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In addition to this, a considerable quantity of unhusked rice (rice in husk) 
or paddy, amounting in 1906-7 to 655,132 cwt., valued at Rs. 19,98,886, 
and smaller quantities of rice-flour, viz. in 1906-7, 6,165 cwt., valued — 
at Rs. 44,484, are annually exported. Robertson (Rev. Trade Ind., — 
1904-5, 23-4) states that both in regard to quantity and value the trade 
of 1904—5 was the largest known, and that the average price was 7 per cent.. 
lower than in 1908-4. The bulk of the exports of husked rice is always. 
from Burma, which; out of the totals above mentioned, contributed 
as~ follows :—1902-3, 36,791,543. cwt.; 1903-4, 33,346,351; 1904-5) 
37,514,518 ; 1905-6, 31,067,895 ; and. 1906-7, 28,105,443 ewt. Bengal 
comes. second with, in 1905-6, 8,955,237, and in 1906-7, 4,736,786 ewt. 
Madras in 1905-6 supplied 1,500,945, and in 1906-7, 3,333,774:ewt. . Sind 
in 1905-6 gave 303,354 and in 1906-7, 1,344,529 ewt. Lastly, Bombay 
in 1905-6 furnished 584,440 and in 1906-7, 533,443 ewt. According to 
Robertson, unhusked rice goes entirely to Ceylon, except asa constitu- 
ent of husked rice to prevent its heating.. Of cleaned rice the princi+ 
pal destinations west of Suez are Germany, which, in 1905-6; took 
4,968,851 cwt., valued at Rs. 1,97,42,006,; United Kingdom, 3,473,883. 
ewt., valued at Rs. 1,48,95,095; Holland, 2,513,425. ewt.,..valued at 
Rs. 89,00,902 ; Austria-Hungary, 2,442,632. cwt., valued at: Rs. 87,55,678. 
Of the Eastern section of the trade, the most remarkable feature is the 
development in the export to Japan, which amounted in: 1904-5 to 
9,277,239 cwt., valued at Rs. 3,52,13,937, an increase of 32 per cent. over the 
quantity for 1903-4, though it fell in 1905-6 to'6,593,531 ewt. After Japan 
in 1905-6 comes Ceylon with 5,976,582 cwt., valued at Rs: 3,21,23,6345 
then the Straits Settlements with 5,028,694 cwt., valued at Rs. 2,05,89,495. 

The Imports into British India do not amount to'much, viz. in’ 1905-6, 
965 cwt. unhusked rice, valued at Rs. 3,263, and 7,230 ewt. husked: rice, 
valued at Rs. 40,018, the bulk of which comes from the Straits Settle- 
ments. ON MEd pate 

Of the trade by land (Trans-frontier) the latest available figures are 
' for 1906-7. In that year the quantity of husked rice ExPORTED amounted 

to 69,050 cwt., valued at Rs. 4,31,739, and unhusked rice to 29,682 cwt.,. 
valued at Rs. 1,64,542. The Trans-frontier import trade is considerable. 
In. the year under review, imports of husked rice amounted to 1,173,025. 
cwt., valued at Rs. 76,08,888, and of unhusked rice to 1,349,532 cwt., 
valued at Rs. 49,84,420. Almost the whole of this, husked and un-husked, 
comes from Nepal, viz., in 1906-7, the former, 945,640 cwt., and the latter, 
1,215,852 ewt. iy Bob dee hake 

P. 
PANICUM, Linn. ; Fl. Br. Ind., vii., 26-60; Prain, Beng. Plants, 

1903, 11.,1174-80 ; GraminEz. . One of the largest genera of grasses. Of 
the Indian species several are much valued as fodders, owing to their 
abundant yield of grain—Millet. Jugaedl 

P. antidotale, fetz.; Duthie, Fodd. Grass. N. Ind., 1888, 4; Lisboa, Bomb. 
Grass., 1896, 23, t. 9. The gunara, layo-gundli, gimur, gharam, male, etc. A talk 
coarse plant, abundant on the plains of Northern India, and extending to 
Baluchistan and Afghanistan: NDI 

P. colonum, Linn. ; Duthie, l.c. 4; Lisboa, J.c. 11, t. 7. . The sawdnk, shama, 
swaen borrur, wundu. An annual, abundant throughout, the: plains, ascending 
to moderate elevations on the Himalaya. _In parts of the Panjab it is culti- 
vated for its grain. It is generally considered one of the best FODDER grasses 
in India. [C/. Church, Food-Grains of Ind., 1886, 50.] ' oT 
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RP, Crus-galli, Linn. ; var. taceum, Trimen; Prain, Le. 1177; P. fru 
mentaceum, Roxb.; Duthie and Fuller, Field and Garden Crops, 1882, ii., 3-4, 
t. xxiv. ; Duthie, Fodd, Grass, N. Ind., 8; Lisboa, Le, 11. The sham 
sdme, sanwa, jhungara, mandira, banti, chamalu, etc, A tufted annual, extensively 
cultivated as a rainy-season crop Sen eee ee Oe 
Himalaya up to 6,500 feet. In The Bower Manuscript (Hoernle, tranal,\151) 

noting the t'millet, The MS. in question was found at Kucha near 
tan, and is of the 8th cen ‘ 

. This is the EE he dn all the millets, and in some localities can be 
harvested within six weeks of being sown. It thrives best on light sandy soil. 
aa (Agri. Cuttack, 1893, 76) says it often follows kangu (Setaria itation), 

@ soil is ploughed twice, and the seed sown broadcast in the middle of May to 
the middle of June. In about a month and a half the land is thoroughly weeded, 
artery eae till about the middle of August, when the crop is cut. Of 
the United Provinces, Duthie and Fuller state that it is sown at the commence- 
ment of the rainy season and a spring crop usually follows it. The seed is 
sown at the rate of 10 Ib. to the acre, and the yo plants require at least two 
weedings. In the drier regions of the Dodb it is ently grown as a sub- 
ordinate crop with judr (Sorghum vulgare), The yield varies from 8 to 10 
maunds grain to the acre. In Bombay the area devoted to it in 1905-6 was 
43,586 acres. _Mollison (Textbook Ind. Agri., 1901, iii,, 61) states that the land 
is prepared as for bdjra (Pennisetum typhoideum), The seed is drilled with 
a four-coultered plough in June-July at the rate of 6 to 8 Ib. to the acre. The 
rows are about 12 inches apart, and the plants should be thinned out where the 
seed is sown too thickly, e crop is weeded and intercultured with the bullock- 
hoe as with bajra. It ripens in September-October. In the Deccan it is usually 
grown on poor, light upland soil where the rainfall is moderately heavy, and on 
such land a yield of to 500 Ib. grain and 1,500 Ib. straw is a full av. crop. 

The grain is consumed chiefly by the rer classes, with whom it t 
special merit of ripening early. It is eaten boiled in milk or is . Leather 
(Agri. Ledg., 1901, No. .10, 368; 1903, No. 7, 150, 178) gives the following 
ae aye :—moisture, 7°72; oil, 4°39 ; albuminoids, 7°06; soluble carbohydrates, 

Aenoting the pree “ gruel made of syamaka,” and this has been regarded as 

; woody fibre, 7°44; soluble mineral matter, 1°70; sand and silica, 4°13 ; 
total nitrogen, 1°18 ; albuminoid nitrogen, 1-13. In the Madras Presidency and 
in Mysore the straw is much used as a cattle Fopprr, and in the Meerut district 
it is sometimes grown as a fodder crop. [C/. The Bower Manuscript (Hoernle, 
transl.), 1893-7, 137; Church, l.c. 49; Basu, Agri. Lo , 1890, pt. ii., 29; 
Rice, Mysore Gaz., 1807, i., 114-6; Mukerji, Handbook Ind., Agri., 1901, 259.] 

P. maximum, Jacg.; Prain, Beng. Plants, ii., 1179; P. jumentorum, Pers. ; 
Duthie, lic. 9; Lisboa, lc. 18-22. Guinea Grass, gini gawat, geneo-pullu, gini 
shen Bete rena eM ete, A tal! perennial native of Africa, and now cultivated 
in In 

Is best propagated by root cuttings. A sandy soil is most suitable. After 
the ground has been prepared in the ordinary way, the roots should be planted 
out 2 feet a on the flat, at the commencement of the rains, care being taken 
to arrange them so as to form lines at right angles in both directions. If ted 
at any other time, the field should be inundated with water immediately after 
lanting. When the crop is established the rows should be ridged up in the 
irection of the slope. Subsequently, according to Mollison, Guinea Grass 

can hardly get too much water or manure, but the water must not be allowed 
to stagnate. The best manure is well-rotted farm-yard, and it should be ap- 
plied m ings of at least 5 tons per acre every fourth time the crop is cut. 
Crops are cut about eight times in the year, and plantations should be renewed 
every three years. Of the Poona and Surat Farms, Mollison says that it has 
been known to give outturns of 20,000 to 35,000 lb. per acre according to season. 
[Cf. Dept. Land Ree. and Agri. U. Prov. Bull., 1897, No. 6; Mollison, l.c, 233-6; 
Leather, Agri. Ledg., 1901, No. 10, 368; 1903, No. 7, 156, 170.] 

P. miliaceum, Linn. ; Duthie and Fuller, Field and Garden Crops, ii., 
1-2, t. xxiii.; Duthie, Fodd. Grass., l.c. 9; Lisboa, lc. 16. Common Millet, 

chena (or chens), chin phikai, séwan-chaitwa, anne, sdlan, tzedze, wadi, vari, 

katakanai, varagu, bili baragu, etc. This grass is supposed to have been 
introduced from Egypt or Arabia. It is grown in various parts of the 
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country up to 10,000 feet on the Himalaya, but nowhere to any great 
extent. Stein (Ancient Khotan, 376) says he found at the Niya site (3rd 
century) some ancient straw. among which the husk of this species had 
been recognised by the authorities of Kew. i 

Bengal.—Roy (Crops of Beng., 1906, 58-60) states that this millet 
does best’ on a heavy loam and luxuriates on newly formed char lands. 
The land is ploughed after the 15th December, up to January or even 
to 15th February, and harrowed two. to four times after each ploughing. 
By the time of the fifth or sixth ploughing the clods are broken with 
the hammer and the seed sown broadcast about the 15th February, 
at the rate of 5 seers to the acre, then ploughed in; but to cover 

- the seed, the land is again harrowed. When the plants are 6 inches 
high, the field is weeded if necessary. The crop is harvested about the 
15th March to the 15th May. The average yield is about 24 maunds 
per acre, valued at Rs. 48. 6 

United Provinces.—It is grown as a hot-weather crop, irrigated from 
wells. Sown in March at the rate of 10 lb. to the acre, and ripens 
towards the end of May. Yield, six to eight maunds of grain per acre. 
In Bandelkhand there are two varieties, phikai and rali. The former is 
sown a little earlier than the latter, and yields a heavier outturn. ' 

Bombay.—The area under this crop and under P. miliare are 
returned together. They are generally distinguished by the names of 
vari and sdva respectively. In 1905-6 they occupied 231,948 acres in 
Bombay and 2,140 acres in Sind, and are said to take the sixth place 
among the cereals of Bombay. Their cultivation is almost limited to the 
Konkan and the Ghat parts of Nasik, Poona, Satara, Belgaum and Dhar- 
war. In these districts P. miliacewm is a kharif crop, depending on 
natural rainfall, and is never irrigated. According to Mollison, it is raised 
like ndgli (Eleusine coracana) from rdbed seedlings transplanted. 
When the seedlings are growing, the field is ploughed three or four times 
during the first three weeks of the rains. About 1 lb. of seed per guntha 
(one-fortieth acre) is sown broadcast on the seed-bed. It is grown without 
manure, and is commonly hand-weeded once in August. If transplanted 
early in July, the late varieties of the crop ripen towards the end of October. 
A full average crop on good varkas land (i.e. upland soils of the Konkan) 
will yield 700 to 750 Ib. grain per acre, worth 40 to 45 lb. per rupee. In 
Gujarat the crop grown is known as cheno, and according to Mollison is 
agriculturally very different from the crop of the Konkan and Ghat dis- 
tricts. It is grown in garden lands as a hot-weather irrigated crop. When 
ginger or other garden crop is removed in December-January, the land 
is ploughed several times and beds formed for irrigation. The seed is 
sown broadcast, 10 Ib. per acre, and lightly covered. Light irrigation 
is given as required, and the crop is hand-weeded once. If sown at the 
end of January it comes into flower in March and is fully ripe in April. 
A good crop yields about 2 tons straw and 1,000 to 1,200 Ib. grain per 
acre. 

Uses.—The Grain is considered digestible and nutritious, and in many 
places is eaten whole, being cooked like rice. In Bihar, when: boiled 
and parched, it is called marha, manhra or mar. Prepared with milk and 
sugar it is a favourite food at marriage ceremonies. Near Simla it is 
sometimes used as bread in the form of chapatties, called chinatti (pan- 
cakes). Leather gives the following average analysis of three samples 
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per cent. ; oil, 4°57; albuminoids, 8°04; soluble 
ydrates, 65°20 ; woody fibre, 7°39 ;«soluble mineral matter, 2°16 ; 

of grain :—moisture, 8°84 
carboh 
sand and silica, 3°79; total nitrogen, 1°36; albuminoid nitrogen, 1:29. 
(Cj. Agri. Ledg., 1903, No. 7, 179.) 
In the green state it affords excellent Fopper for cattle and horses, 
id in parts of the Panjab is sometimes grown for this purpose ojily. 

The dry straw, called pral or prdli in the Montgomery district, is some- 
times given to cattle. 
 [C7. Church, Le. 42; Basu, Agri. Lohardaga, 1890, pt. ii., 33; Banerjei, 

, Cutiack, 1893, 75-6; Lawrence, Valley of Kashmir, 1895, 337-8: Rice, 
Gaz., 1897, i., 117; Mukerji, Handbook Ind. Agri., 1901, 259 ; Mollison, 

Le. iii., 61-4; Crop Bxper., Bomb. Pres.; Joret, Les Pl. dans L'Antigq., ete., 
1904, ii., 245.] 

- P. miliare, Lamk.; Duthie, lic. 10; Lisboa, Le. 17; Little Millet, 
kungu, kutki, gondula, mighri, chika, warai, sdva, shamai, nella-shama, 
etc. One of the minor millets, smaller in all its parts than the former. | 
Of Bengal, Roy (Crops of Bengal, 62) states that this millet is largely 

cultivated in the Lower Province. No manure is used, and it may be 
followed in rotation by a rabi crop. The land is ploughed and. harrowed 
from January to March and the seed sown from March to May, at the 
rate of 18 seers per acre. No further operations are necessary till August 
or September, when the crop is cut and threshed like dus paddy. The 
yield is stated to be 24 maunds per acre. . In the United Provinces its 
cultivation is confined chiefly to the southern hilly districts. It is sown 
in June and reaped in October, forming, together with kodon (Paspalum 
serobiculatum), the crop generally taken from the poorest land in 
the village. In Bombay, the description from Mollison given under 
P. miliacewm applies equally to the present crop. 

(Cf. Church, l.c., 44; Basu, Agré. Lohardaga, 1890, pt. i., 65; pt. ii., 29-30; 
Mukerji, Handbook Ind. Agri., 1901, 259; Mollison, Lc. iii., 61-4; Crop Exper. 
Bomb. Pres.; Leather, Agri. Ledg., 1901, No. 10, 369; Hanausek, Micro. Tech, 
Prod. (Winton and Barber, transl.), 1907, 352-3.] 

PAPAVER AND OPIUM; Paraveracez.. Opium is an in- 
spissated juice obtained by scratching the unripe capsules of Papaver 
somniferum, Linn., and allowing the milky sap, which exudes there- 
from, to dry spontaneously. There may be said to be two chief kinds 
of opium, that used for medicine (produced chiefly in Asia Minor), and 
that smoked, eaten, etc. (grown in India and China). 

.—Various species of poppy are mentioned by the early Greek writers 
(Homer, etc.).as ornamental garden plants or as attractive-looking weeds of 
the fields ; the merits of the seed as an article of food and as affording oil were 
extolled before the discovery had been made of the somniferous property of the 
capsules, and certainly long anterior to the recognition of the value of the milky 
sap. The capsules, stems and leaves were i by the Greeks in the pre- 
paration of an extract called meconium (cf. Hippocrates, Theophrastus, etc.), 
which was employed as a soporific drug and used in the fabrication of a soothing 
beverage exactly noes ing to the post of the Panjab to-day and the kukndr 
of Akbar’s time. y came the discovery of the more potent nature of the 
inspissated sap, the opion of the Greeks, a word that may be spoken of as the 
diminutive of érés—the juice. Papaver somniferum was grown in Asia Minor 
for its capsules, which the Arabs carried all over the East, even to China, some- 
time before the Greek discovery of the value of the juice. 

The discovery of opium began to attract attention about the 3rd century B.c. 
Theophrastus was acquainted with it, and describes the method of obtaining it 
by scratching the green pods. Virgil (Georg., iv., 545) speaks of the lethean 
virtue of the plant. Pliny pays special attention to the medicinal value of 
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opion, while Dioscorides narrates with the minutest detail the process of 
extracting and manufacturing the drug, and is careful to distinguish it from 
the older preparation meconium. In his time the drug would seem to have come 
mainly from Asia Minor. Indeed, during the Roman Empire, as also the early 
Middle Ages, the only sort of opium known was that of Asia Minor. And even 
in the 13th century Simon Januensis (physician to Pope Nicholas IV.) spoke of 
Opium thebaicum. a 

But if the Greeks discovered the potent juice—opium—the Arabs were chiefl 
concerned in disseminating the knowledge of the plant and its uses. The Ara 
medical writers from about the 9th to 12th centuries give a full account of it 
derived almost exclusively from Dioscorides and Galen. That the followers of 
the faith of Islam proclaimed the properties of opium to the people of India 
and China there can be no doubt, since the Sanskrit and all the vernacular names 
in use to-day are clearly traceable to the Semitic corruption of opos or opion 
into afyun. Thus the Hindi afim points to afyun as the transitional stage from 
opion, In the same way the Arabs carried the poppy capsules and opium to China, 
hence the name ya-pien, also a-fou-yong, in the Chinese language. “Previous 
to the Tang dynasty the opium poppy was apparently not known to the Chinese. 
According to one writer the Sanskrit name is ahiphena, and, explained as 
meaning ‘‘snake venom,” would thus not be derived from the Greek. But it 
is more often written ahipana, a word which most authors speak of as beiz 
quite modern and derived directly from the Arabic. Sir George Birdwoo 
(£.1.C. First Letter Book, liv.), for example, says, “‘ It does not occur anywhere 
until. it appears in a Sanskrit dictionary published in Calcutta about seventy 
years ago.”” Mr. R. M. Dane (Hist. Mem., in Rept. Roy. Comm. on Opium, vii., 
app., 28-63) says that evidence was placed before the Commission to the effect 
that it is mentioned in the Bhavaprakasha and other Ayur-Vedic medical 
works supposed to have been written not less than 800 years ago. He then 
adds that the history of the production and use of opium in India before the 
commencement of the 16th century is, however, obscure. 

On the other hand, Grierson (Bihar Peasant Life) gives a complete vocabu- 
lary of words for the plant, its varieties, every part of it, as also every product 
it affords and every feature and stage in its cultivation and manufacture. Still 
there can be no possible doubt that the poppy cultivation of Bihar does not date 
further back than a couple of centuries or.so. While that view is doubtless 
correct, and extreme caution is necessary, still there are words, such as post 
or pust (already mentioned), that seem quite unconnected with Greek 
literature, and which indicate, as has been suggested, a.more ancient knowledge 
of the plant than in its special sap—opium. The word post usually denotes 
the capsules, and in South India it becomes postaka-tol, Dutt. tells us that 
in Sanskrit the poppy capsules are khdkhas and the’ seeds khastila, but 
that there is no classical name for opium. The seeds are kashkdsh in India 
generally, and in South India gashagasha. So also in China there are names 
for the poppy that carry the knowledge of the plant back to the 7th century. 
Dr. Edkins (Hist. Notes on the Poppy in China, in Rept. Roy. Comm. on 
Opium, 1894, i., app., 146-58) points out that in the 10th century the Emperor 
Sung T’ai-tsu directed the first great medical work to be written ; in that, the 
names given to the poppy are minang (=millet vessel) and ying-su {= jar-millet). 
Both names of necessity denote the poppy capsule and its seeds, and involve 
most probably a knowledge in their respective properties prior to the discovery of 
opium. Su Sung compiled the second great medical work (which appeared in 1057 
A.D.), and it is there stated that ‘‘ the poppy is found everywhere. Many persons 
cultivate it as.an ornamental flower. There are two kinds, one with red flowers 
and another with white.” This, therefore, implied that though the name that 
nowadays denotes opium had not come into use, the two forms of the opium- 
yielding plant were well known in China at the period mentioned. Lin Hung, 
in the 12th century, alludes to the milk from poppy heads. A poem written 
during the Sung dynasty speaks of the poppy fields resembling snow. Thus 
there can be no doubt the opium poppy was extensively cultivated in China 
long anterior to the importation of India opium. Wang Shih, in the 13th 
century, speaks of the prepared drug as simply magical in the treatment of 
dysentery. tee 

At the beginning of the 16th century the opium imports into China from 
India had not only been fully established, but the cultivation of the poppy plant 
and the manufacture of opium at Malwa had become regular industries, thus 
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fully two centuries prior to the oe al by Clive. And there can be no 
manner of doubt that prior to the ish, the Port controlled the Chinese 
° exports from India. It is significant that w Baber (Memoirs, 1519, 

makes no mention of opium in connection with his discussion of the revenue 
of Bihar, his grandson, the great Emperor Akbar, on the subjection of Malwa 
and , found the opium traffic a distinctive and important feature of these 
new Moreover, Abul Fazl specially mentions Fatehpur, Allahabad, 
Ghazipur, Lahore, etc., as concerned in poppy culture, and lays stress on the 
excellence of the crop in Malwa. Sir J.B. Lyall (Hist, Sketch in Rept. Roy. Comm. 
on Opium, vii., app., 5-28) says that it seems certain the Mughal monopoly 
a little later than Akbar’s time. He, moreover, came to the conclusion 
it probably was confined to Bihar. The right to manufacture and sell the 
was placed by the Muhammadans direct supervision ; it was f 
out, and devoted to this cultivation subjected to a er tax than that 
for other produce. But as ing on the probable date of the State monopoly, 

be mentioned that in the Mirat-i-Ahmadi we learn of the systems of taxing 
and revenue realised from opium by the city of Ahmadabad in the time 
of Sultan Muzoffar and other Gujarat kings, before the overthrow of the dynasty 
by Akbar in 1573 a.p. 
. The antiquity of the opium traffic may be judged of by the fact that Giovanni 
= (in 1511) mentions that Alboquerque had captured eight ‘ Guzzarate ” 
ships that contained, among other merchandise, “ sordasies for so they call opio 
tebaico.” In 1516 Barbosa tells us that this drug was among the articles brought 
to Malacea by the Arab and Gentile merchants to exchange for the cargoes of 
the Chinese junks. He also informs us that opium was carried from Arabia 
to Calicut, and from Cambay to Calicut, the bian being one-third higher 

than that of Cambay. Garcia de Orta, in 1563, published a full account 
ef the Indian habit of eating opium, and Frederike speaks of going (1568) to 
Cambay, where he purchased sixty parcels of opium. Shortly after, Acosta 
(Tract: de las Drogas, etc., 1578, 408) and Linschoten (1598) am very greatly 
the particulars made known by Garcia regarding the Indian habit of eating 
— Bocarro (1644) laid stress on the importance of the three great products 

Vv viz. opium, indigo and cotton. Thevenot (Travels in Levant, Indo- 
stan, etc., 1687, pt. ii., 97) mentions the use of opium in Persia. In the T'uzuk, refer- 
ence is made to the Governor of Bihar being much given to kuknar (opium-hemp), 
and his consequent neglect of his duties. If this can be ae denoting 
a Bihar cultivation, it would be the earliest known. The first di mention of 
Patna opium appears to be given by Ralph Fitch, an Englishman who travelled 
in the East from 1583-91 a.p., and who visited Agra, Benares, Patna (Patenaw). 
He describes the last town very correctly ‘‘as a very long and great towne,” 
which hada large trade in cotton, sugar and opium. The Abbé Raynal (Hist. 
Philosoph. des deux Indes, 1770, a work translated into English in 1777, i., 424) 
says that “‘ Patna is the most celebrated place in the world for the cultivation 
of opium. Besides what is’ carried into the inland parts there are annually 
3,000 to 4,000 chests exported, each weighing 300 lb.” Alexander Hamilton, 
(New Ace. E. Ind., 1727, i., 315; ii., 22) speaks of the chiefs of Calicut vending 
from 500 to 1,000 chests of Bengal opium yearly, up in the inland countries 
where it is very much used. Mr. J. F. Finlay (Rept. . Comm. on Opium, ii., 
371-99) furnishes ‘particulars of the —— to abolish the Government mono- 
poly. He gives the early history and fixes the present arrangements as dating 

m 1797.) 
Thus then the opium monopoly was a direct legacy from the Muhammadan 

rulers of India and from the early Portuguese traders, that had to be assumed 
by the British shortly after the battle of Plassey (1757). Mention, for ex- 
ample; is repeatedly made of the traffic having expanded so inordinately as 
to have forced the East India Company to assume its control and sw ision in 
1781. But prior even to the advent of the Portuguese, the Chinese had become 
possessed of a full knowledge of the drug. Wang Hsi (who died in 1488 a.p.) 
speaks of opium being obtained from Arabia and being the ce of a poppy 
with red flowers. He died thus ten years before the arrival in India of Vasco 
da Gama, and not only describes the use of opium, but the methods pursued 
in the cultivation of the poppy and the extraction of the narcotic. There can, 
therefore, be no sort of doubt that the cultivation of the lant, as a source 
of opium, was fully established in China by the middle of the 15th century. 
‘The prohibition against foreigners trading with China, issued in 1523, was e 
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consequence of Japanese raids, but its immediate effect was to lessen the supply 
of foreign opium, and in consequence regulations were issued with the view 
to improve and extend Chinese home production. xe aig 

Dr. Edkins, from whom most of the above historic facts regarding China 
have been derived, says that towards the end of the Ming dynasty the legitimate 
practice of taking opium medicinally was destined soon to change into that of 
smoking it. The new phase, he affirms, was intimately associated with the 
introduction of tobacco-smoking from the Philippine Islands. Tobacco reached 
China about 1620 a.p., or just about the time that King James I. published in 
England his Counterblast to Tobacco, and the last of -the Ming Emperors pro- 
hibited the smoking of tobacco. But the habit nevertheless spread rapidly, 
and unfortunately various substances came to be mixed with the tobacco, such 
as opium, arsenic and the like. These were for some years used. as flavouring 
ingredients, but. in time they became the chief materials smoked. It may 
thus truly be said that tobacco was a lesser evil than the early Chinese reformers 
supposed, while opium-smoking proved a far greater danger than they feared. 
The Emperor Ch’eng Tsung is much to be respected for his strong moral convic- 
tions. He made great efforts to cope with the evil of narcotic indulgence, but 
in vain. According to Bretschneider, opium-smoking is a Chinese invention and 
quite modern. Nothing, he adds, proves that the Chinese smoked opium before 
the middle of the 18th century.. Dr. Edkins regards the connivance of ‘the 
Chinese authorities (during 1729-96), from the highest to the lowest, as having, 
served to render repressive measures futile, both against local production and 
foreign importation. Opium-smoking originated, moreover, in a lawless locality, 
at a great distance from Peking, and (as observed by Holmes) “while the Court 
at Peking was endeavouring to suppress the foreign trade in opium, from 1793 
to 1840, it did not or could not put a stop to the home cultivation of the drug; 
since a Chinese Censor in 1830 represented to the throne, that the poppy was 
grown over one-half. of the province of Chekeang, and in 1836 another (Cho 
Tsun) stated that the annual production of opium in Yunnan could not be less 
than several thousand piculs ” (Zncycl. Brit.). Pai 

This state of affairs culminated, and. naturally so, in a conflict of i sts. 
as represented by local production on the one hand (an item of provincial revenue) 
and foreign importation on the other (an item of Imperial revenue).’ While the 
British and Indian Governments were in treaty with the Emperor of China, with 
regard to the enforcement of such restrictions on the foreign traffic as the Imn- 
perial Government of China deemed desirable, the provincial authorities of 
China, as represented by the Commissioner Lin Tse-hsu, demonstrated. their 
desire for the complete discontinuance of the foreign supply by destroying 
£2,000,000 worth of opium, the property of British traders. Had the Chinese 
Government taken the course open to it, and that, too, without arbitrary injury 
to a trade of large proportions (the growth of several centuries), namely to 
impose a gradually increasing taxation on imported opium; had it exercised 
also the power, which it should have possessed if it did not do so, of restricting 
or prohibiting the cultivation of the poppy within its own territory, little would 
have been heard of the perplexing Opium Question of the present. day. : 

By the middle of the 18th century Bihar had become the province in’ which 
opium of the best quality and greatest quantity was produced. In the anarchy 
of the period, the Government monopoly had fallen into abeyance. The system 
under which, in the early part of the century, business in opium was conducted, 
in that part of India, is described by Ram Chand Pandit. In the first year of 
the British monopoly he was one of the joint contractors of the opium provision. 
There was, he tells us, a body of-Native' merchants, then resident at Patna, 
known as the opium-dealers, who made advances to the cultivators and received 
in return the opium produced, took it to their houses, and made it up in the form 
required by the exporters. After the growers had delivered as much as liquidated 
the advances received, they disposed of the surplus as they thought fit, and the 
price rose accordingly. In October, the opium being prepared in the required 
form, the merchants used first to offer it for sale to the Dutch, having previously 
agreed among themselves as to the rate they would accept. A dealer owning, 
say, 500 maunds would dispose of 200 to the Dutch. After such preliminary 
sales, the dealers would then go to’ the English merchants and offer a further 
quantity, at a higher rate, and finally they would go to the French and di 
of some more at a still higher rate. Thereafter, say in November, the Dutch 
would make a second contract with the opium merchants, but at a higher price 
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than their first agreement, and usuall ny Bie sinne the eatanene seek inate 
who had picked up here and there parcels, brought much adulterated 
article to market and thus lowered the price ot the closing sales. The usual 

e averaged from 100 to 150 rupees per maund, but might rise to Ra, 200 or, 
the wars among the Europeans, would fall to ruinous rates—Re, 70 to Re 75. 

_ With such a state of affairs it can be no matter for surprise that corruption 
became universal with the growers, the traders, and the exporters, nor that 
Misunderstandings should have threatened both internal and external peace 
and thus rendered imperative some system of supervision. An end, as it was 
pa was put to all disputes in 1773 by the Governor of Bengal, Warren 

assuming supreme control, on behalf of the East India Com , an 
So wm having been entered into to supply the Danes, Dutch French 

fixed amounts annually. From 1773 to 1797, in virtue of this new ar- 
rangement, the right to the exclusive manufacture of opium, on account of the 

» was sold annually in the first instance, but from 1781, by four-year 
contracts, on private bargain. In 1785 the contracts were o to public 
competition and assigned to the highest bidder. Definite stipulations were 
thenceforward exacted from the contractors with a view to protecting the culti- 
vators from being compelled to grow the poppy ; for securing to them freedom 
from vexatious imposts and ensuring a fair price for their produce. ‘The culti- 
vators, on the other hand, were made liable to penalties for keeping back the 
| sale gay and to a deduction of batta (assessed by arbitrators) upon opium 

Dealing in opium contrary to the conditions of the monopoly 
was made criminal by whomever conducted. But in spite of all the ions 
that could be framed, the system of farming became oppressive. ‘Cultivators 
were often compelled by the contractors to grow the poppy when they had no 
desire to do so. The contention was advanced that the contractors must have 
an assured production, and hence, they said, once land came under opium, it had 
throughout the period of contract to continue to produce it. If the owner or 
cultivator of opium land objected, he should, they said, be compelled to vacate 
it and allow some one willing to grow poppy to be placed in — Instances 
of such high-handedness and abuse became so rife and flagrant that the Board 
of Directors were forced to seek some other plan of operation than that of farming 
out the right to produce a drug of such potency. 

It had been early resolved by the Company that the profits of opium traffic 
should be credited to Revenue, not to Commerce. The country, and not the 
shareholders, thus participated in the profits. The vested interests of the Indian 
people were thus early recognised as demanding efficient control. Ram Chand 
Pandit, who could contrast the free-trade system, in which he had, in fact, partici- 
pated, with the subsequent contract system and its grievances, bribery, corrup- 
tion and dishonest weights, etc., admitted that the carrying on of the opium 
traffic as a State monopoly was the best mode “ as well for the ratyat as for the 
preservation of the quality and the good of the country at large.” After dis- 
cussing the many recommendations of the new system, viz. constant market, 
liberal advances, freedom from all compulsion, etc., he added that the raiyate 
should be punished whenever detected either delivering adulterated juice or 
disposing of the produce other than to the Company, and that after receipt into 
warehouse it should be made up with the greatest care so that its good quality 
might redound to the honour of the agent. It will thus be seen that in the growth 
of the present Indian opium traffic, free trade was tried and found wanting : 
that the contract system proved defective and pernicious: hence that direct 
control was hailed by the people of India as a greatly needed and much valued 
reform. 

The Government of India, in a Dispatch issued during the uis of Ripon’s 
administration, stated their case fully. One passage from that dispatch gives 
the key-note to the whole controversy—‘‘ The economic objections to the manner 
in which opium revenue is raised, whether in Bengal or Bombay, may be ad- 
mitted to be considerable. In the former case, the Government itself engages 
in private trade, a course which is open to obvious objections. In the second, 
a very heavy export duty is imposed. In both cases the course adopted inter- 
feres with and restricts the free production of the trade in opium. It cannot 
be doubted that it would be highly profitable to any private trader to pay for 
crude opium a very much higher sum than is paid now by the Government to 
the cultivators of . If, therefore, supposing such a thing to be possible, 
no restrictions were placed upon the cultivation of the poppy, and if, at the 
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same time, the export duty were taken off, it is certain that an immense stimulus 
would be given to the production of opium, and that China would be flooded 
with the Indian drug. Thus, in direct proportion to the removal of the economic 
objections, the moral objections would be intensified in degree.” ‘“‘If, there- 
fore, the policy is to be not merely theoretical, but is to be productive of some 
practical good, it must aim, not only at the disconnection of the Indian Govern- 
ment with the opium trade, but at the total suppression of the trade itself.” 

China produces locally the major portion (some writers say nine-tenths) of 
the opium it consumes. The province of Yunnan, where opium indulgence is 
carried to the greatest extent, is self-supporting in the matter of opium, that 
is to say, it exports opium but imports none. But Yunnan does not stand alone. 
Mr. A. Hosie, Consul-General, says that with the province of Ssu’ch’uan (Report, 
1904) the greater profit of opium as a crop has driven wheat very largely from 
the list of surplus products exported from the province. Out of a population of 
45 millions, nearly 3 millions are opium smokers. The locally produced article 
is gradually displacing the imported, and the province even now exports'to other 
parts of China 20,009 piculs of opium a year. There would thus seem no manner 
of doubt that the exclusion of Indian opium from China would not affect ma- 
terially the indulgence of the peoples concerned. The earnest words of the Hon. 
the Maharaja Bahadur of Durbhanga should be read by all persons interested 
in this subject (Rept. Roy. Comm. on Opium, 1895, vii., suppl.) and its bearings 
on India and the Indian people. Some few years ago the export of Yunnan 
opium into Upper Burma was a source of much annoyance that led to special 
regulations. Col. Manifold has published a vivid account of the effects of opium- 
smoking in Yunnan. 

The Royal Commission on opium showed that the trade was simply legalised 
by the Treaty of Tientsin (1858). Prior to then the traffic was irregular, 
and disturbances were almost of constant occurrence that greatly interfered 
with ordinary trade. In the instructions given by the British Government to 
Lord Elgin there occurs the following :—‘‘ There would be obvious advantages 
in placing the trade (opium) upon a legal footing by the imposition of a duty 
instead of its being carried on in the present irregular manner.”? The Treaty of 
Tientsin was to regulate general commercial relations between China and Great: 
Britain, and opium was only a side issue. Mr. H. N. Lay (Rept. Roy. Comm. 
on Opium, i., 84), in fact, says that in framing the Treaty, opium was not so muc 
as mentioned, either by the Chinese or the British Commissioners. The terms 
of the Treaty are such that the duty by constitutional methods might be in- 
creased indefinitely or the imports prohibited. By the authorities subsequently 
appointed to frame regulations based on the Treaty, opium was of their own 
free will accepted by the Chinese as a foreign drug, that might be imported and 
upon which a duty was to be levied (/.c. app., 137). 

Sir James Fergusson, in a debate in the House of Commons (April 10, 1891), 
remarked, “‘ The Chinese at any time may terminate the Treaty on giving twelve 
months’ notice, and to protect themselves they may increase the duty to any 
extent they please or they may exclude it altogether.” Sir Joseph Pease, com- 
menting on that view (/.c. 4), amended the interpretation of the Treaty by 
saying that while the Convention of Cheefoo might be recast every twelve months, 
the Treaty of Tientsin could only be modified every ten years. The Convention 
of Cheefoo simply consolidated the likin (provincial) taxes on imported opium 
into one common Imperial import duty, thus doing away with a source of much 
trouble and confliction. This was of great advantage to the Imperial Govern- 
ment, no doubt, and checked materially the smuggling of foreign opium through 
the country (/.c. app., 137). A duty levied on imports was, in other words, a 
simpler and more effective tax than fiscal duties on the drug being carried 
across provincial boundaries. 

CULTIVATION AND AREA OF INDIAN PRODUCTION. 
There can be no doubt that much still remains to be done in selecting 

stock, toward the production of desired qualities of the drug. In Bengal 
(Patna and Benares agencies) the plant chiefly grown is one or other 
of the many white-flowered races, especially that with a pale-coloured 
capsule (sdjed dherri). In Malwa, on the other hand, the poppy most 
frequently seen has purple flowers. In the Himalaya a parti-coloured 
form is occasionally met with. No one, subsequent to Scott (Manual of 
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Opium Husbandry, 1877), appears to have given the subject serious at- 
tention, and the merits of the opium of India have become an accepted 
axiom, without the endeavour having been made to trace out how 
much depends on climate, soil, stock of plant, system of agriculture 
or purity of manufacture. Even when cultivated side by side in the 
gunn, Scott noted that the various races which he found in the 

of the cultivators, or which he was able to select and perpetuate, 
yielded materially different results in quantity and quality of the drug. 
Nevertheless it is freely admitted that the highly valued medicinal form 
of opium obtained from Asia Minor is the produce of a special variety 
known to botanists as glabra. At present we possess no evidence 
as to whether that particular plant exists in India or could even be culti- 
vated there. While the opium used medicinally in Europe is obtained 
to-day, as it appears to have been centuries ago, from Asia Minor, the 
opium used medicinally in India is the Indian grown and specially pre- 
pared drug obtained from var. alba. While in many respects the 
chemical nature of the two would seem widely different, Indian medical 
men claim that, given in the same doses, the Indian is in no way 
inferior to the European. ([C/. Heuzé, Les Pl. Indust., 1895, iv., 91-105, 
357-60 ; Kew Mus. Guide, 1907, 13.] 

Area and Yield.—In modern language, “ Bengal Opium” means 
opium manufactured at the factories of Patna and Ghazipur, and there- 
fore grown in the provinces of Bengal, Agra and Oudh. Then again, 
“Malwa Opium” means opium grown in Central India, Rajputana and 
certain other Native States. The former class of opium is exported from 
Caleutta and the latter from Bombay. The area devoted to Bengal opium 
is accurately known; that devoted to Malwa can be ascertained only 
approximately, namely by estimates based on the annual exports to 
foreign countries. In the former, the cultivation is directly controlled by 
Government—a State monopoly; in the latter, by export duties only. 

During the years 1872 to 1892 the area under the poppy in the British 
' districts (Bengal opium) averaged 515,000 acres. The following were 
the areas returned officially as devoted to the crop for the five years ending 
1901-2 :—British districts, in 1897-8, 592,232 acres ; in 1898-9, 602,975 ; 
in 1899-1900, 640,263 ; in 1900-1, 621,891; in 1901-2, 607,418. Since 
1902 the net area in the Ganges valley, excluding areas on which the crop 
was sown but failed, has been :—1902-3, 582,807 acres ; 1903-4, 642,831 ; 
1904-5, 587,140; 1905-6, 654,928. In 1906-7 it is stated that the 
Government of India have decided to reduce the area to about 562,500 
acres. [Cf. Moral and Mat. Prog. Ind., 1905-6, 75.) In the Native States 
for which agricultural returns are available, the average has been about 
70,000 acres. Of the British districts, approximately 200,000 acres are 
in Bengal, the same in Agra, and a little lessim Oudh. The cultivation 
beyond these provinces is insignificant, and can be described as a con- 
cession practically to ancient usage or aboriginal tribes. In the Panjab, 
Ajmir-Merwara and Upper Burma, for example, there have been on an 
average about 6,000 to 7,000 acres between them under the crop, mostly in 
the hill districts (Karnal, Ambala, Kangra, Shahpur, etc.). Of the Malwa 
production, the Native Statés of Gwalior, 36,378 acres ; Tonk, 9,733 acres ; 
Kotah, 31,166 acres; and Jaipur, 3,077 acres, are the published returns for 
1904-5. Others, such as Baroda, Indore, etc., do not furnish particulars. 

Production and Profit.—The cultivator of opium, in the monopoly 
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districts, is licensed and money advances made to him (if he so desires) 
to enable him to prepare the land for the crop in accordance with the 
somewhat expensive system recommended. As the advances on opium 
are made at the very time the rent has to be paid, they are much valued, 
and the profits may pay the rent of the entire holding. The cultivator 
is next required to deliver the whole produce at a fixed price to the 
Government local agents, by whom it is dispatched to the factories, 
The fields are surveyed when under the crop and a fairly accurate fore 
cast of production obtained as a check on deliveries. . ! 

The price paid had for some years been fixed at Rs.5 per two pounds, 
but it was raised recently to Rs. 6. Still, at the former figure the value to 
the Bengal and United Provinces cultivators may be judged of by the fact 
that the average payments for some years have exceeded £1,500,000, and 
occasionally as much as £2,000,000. The opium is specially prepared both 
for the home and foreign markets in accordance with long-established 
custom at the Government factories. The foreign supply is sold by 
public auction at monthly sales which take place at Calcutta; but, in order 
to check speculation and steady prices, the exact amount to be offered at 
each sale is previously notified for twelve months. The amount to be 
manufactured each year is also determined beforehand, the area necessary 
for the production fixed, and permits issued accordingly... The opium 
used up in India is technically designated “‘ Excise Opium,” that which 
is exported being called “‘ Provision Opium.” In 1888 and some time sub- 
sequently, the estimate of required production was 57,000 chests of pro- 
vision opium per annum. In 1896 the standard was reduced to 54,000 
chests ; and at present it is 48,000 chests. The excise opium fluctuates 
considerably ; during the past thirty years the minimum has been 2,243 
chests, and the maximum 5,554 chests. This represents the total Indian 
consumption, less the supplies produced within the Native States. 

Most of the Native States assimilate their internal opium arrange- 
ments to those prevalent in the British districts, and, moreover, make 

strenuous efforts to prevent contraband dealings. Still, there must be a 
considerable personal traffic from the Native States into British territory. 
Were greater restrictions placed on the production and supply within 
British territory than presently prevail, illicit traffic would assume political 
importance and become a danger of no ordinary magnitude. As now 
administered, the Native States levy heavy dues on opium exported from 
their territories for the China market, and such opium, moreover, pays to 
the Indian Treasury a transit duty which in 1894 was £434 per chest 
of 140 lb., in 1896 became £40, and in 1897 £334 per chest. The 
decline stated in the exports of Malwa opium is attributed to Chinese 
production directly competing, and successfully so, with all inferior grades, 
none but the finest and purest Bengal opium finding a steady market. Thus 
at every stage the Government directly controls production and manu- 
facture. There can be no doubt that with a commodity that bears such 
heavy taxation, an infinitely higher price could easily be paid to the 
cultivator than the amount actually received from Government, were the 
traffic free from all restraints and regulations. Here the first check is 
given by the prevention of the profits of production becoming an incentive 
to illicit traffic. The yield per acre may be put at from 6 to 8 seers, so that 
the profits of the cultivators are not materially greater than with other 
crops. It has been pointed out that the consumption locally of Govern- 
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ment opium is much lower in opium-growing than in non-opium-growing Bengal 
districts—a circumstance explained on the supposition that the cultivators 
always retain a portion of their produce for their own consumption and 
that of their friends. This deduction has therefore seemed to justify the 
belief that an average yield of 9 seers (18 lb.) to the acre would 
perhaps be more like that actually attained in good seasons. Mr. W. B. 
ohnson of Patna, who wrote an account of the cultivation of the poppy, 

given as an appendix to Sir W. O’Shaughnessy’s Bengal Di 
(1841, app., 749), puts, however, the yield still higher, viz. 15 seers per 
bigha, and the total value of the crop at Rs. 80. The great advantages of 
the crop are advances made free of interest ; the wells or other permanent 
improvements that become possible ; an absolutely certain market ; no 
fear of sudden changes in price or demand and prompt payment for produce ; 
while in times of scarcity and famine it is an invaluable source of income. 

Cultivation in Bengal and the United Provinces.—The opium year 
is considered to commence in September. It is customary to follow poppy 
after Indian corn or other kharif crops, the soil being at once taken in hand 
after the removal of the corn. It is ploughed at an interval of every ten 
days till the middle of October, when the sowing commences and may be 
extended to the middle of November. Land in the immediate vicinity 
of the village or homestead is selected for the crop on account of its being 
higher, usually more richly manured and more easily supervised. It 
requires a rich dark, sandy loam. The soil is often specially manured 
to\the limits of the cultivator’s resources—frequently 150 to 200 maunds 
of farm-yard manure. Penning sheep and goats on the field is re- 
garded as one of the most satisfactory methods. Nitrate of potash is 
highly commended as a mineral manure. When top-dressed to the 
extent desired or possible, it is next partitioned off into oblong plots 6 or 
8 by 4 feet for convenience of weeding and irrigation. The seed is usually 
specially selected from extra large or highly productive capsules. The 
advantage of the exchange of seed is also fully recognised, and the seed 
from certain localities is regarded as specially good. Still, there are no 
expert seed-producers, and much therefore depends on the integrity of the 
person with whom the exchange is made. 

The day the seed is sown the land is well watered, and the next the 
clods on the surface are carefully broken. Six pounds are considered 
sufficient for a bigha of land (3,025 sq. yards). The seed is often soaked 
in water the night before sowing, and for this purpose some cultivators 
use a liquid manure. About a week after the plants shoot up, and 
when about 6 inches high the plots are weeded and thinned. Vigorous 
plants only are retained, and in the final condition these should not be 
closer than 7 to 8 inches each way. 

Irrigation commences as soon as the plants appear, and resowing made 
in places where failure seems indicated. At regular intervals right up to 
the maturing of the fruit, flooding of the plots must be continued, but care 

has to be taken that the plants are never submerged or kept in stagnant 
water. Where subsoil moisture exists, watering may be delayed until 

December, and with certain soils may not be necessary at all. 
Flowering and Collection.—The plants take from 75 to 80 days until full 

flowering can be said to have been attained. The petals, which are four 
in number, are removed the third day after expansion. These are carefully 
preserved and are the “ Flower Leaves ” of the casing employed with the 
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provision opium. Some eight or ten days after the removal of the petals 
the capsules areripe. The earliest collection of opium in Bengal is, there- 
fore, about the end of January, and may be continued to the middle of 
March. In the United Provinces the seasons are a little later, flowering 
not being general till March and collection of the drug extended well into 
April, andin the hills till June. After the poppy is off the soil the land is 
usually left fallow till the succeeding kharif and is then sown with other 
crops, or in rare instances is highly manured and sown again with poppy. 
[C}. Baden-Powell, Pb. Prod., 1868, i., 295-7 ; Stewart, Pb. Plants, 1869, 

10; Duthie and Fuller, Field and Garden Crops, 1883, ii., 64-8; Basu, 
Agri. Lohardaga, 1890, ii., 41-2; R.E.P., Rev., Offic. Corresp. on Opium, 
1896 ; Mukerji, Handbook Ind. Agri., 1901, 441-5; Shahpur Gaz., 168-70 ; 
Excise Admin. Repts.] 

Malwa, Panjab, etc.—Of Malwa, for example, it has been said a 
mild climate, plentiful irrigation, rich soil and. diligent husbandry are 
indispensable, The black cotton soils from which annual crops of wheat 
may be obtained without any manure are useless for poppy unless richly 
fertilised. In Baroda, poppy follows a crop of bdjra. The following 
are the centres of production of Malwa opium :—In Central India— 
Indore, Gwalior, Bhopal, Bandelkhand, Baghelkhand, Malwa and Bhopa- 
war: in Rajputana—Mewar, Jaipur, Haraoti and Tonk, Eastern Rajpu- 
tana States, Kotah, Alwar, Bikanir and Western Rajputana States. An 
interesting account of Opium in Malwa was prepared by Mr. H. Hastings 
in 1895. Shahpur is the chief opium-growing district in the Panjab, the 
supplies going mainly to the chief Sikh centres of Lahore and Amritsar. 
[C?. Mollison, Textbook Ind. Agrt., 1901, iti., 245-7.) 

EXTRACTION AND MANUFACTURE OF OPIUM. 
The cultivation of the poppy yields several distinct and paying sub- 

stances.. There are (1) the inspissated sap of the green capsules—crude 
opium; (2) the moisture and soluble substances that drain from the 
opium, known as pasewa; (3) the poppy petals; (4) the “trash” or 
powder. prepared from the leaves, dried stems, etc. ; (5) the capsules ; 
and (6) the oil-seed.. The first-named three substances are those alone 
with which the Opium Department are concerned, and these, therefore, 
have to be dealt with here in some detail. ' 

1. Crude Opium.—The green capsules are scratched in the afternoon 
with an instrument called the nashtar. This consists of four sharp blades 
tied together with cotton, passed between the blades so as to keep them one- 
thirtieth of an inch apart and allow of scratchings being made to a certain 
depth through the wall of the capsule and no farther. It is important 
that the wall of the capsule be never completely severed, but at the same 
time a purely superficial scratching is useless. The exact degree of pene- 
tration to ensure the best possible flow of milk requires great skill. The 
padding of cotton between the blades is intended to assist in this matter, 
since the blades can but cut up to that point when drawn at a certain angle. 
The incisions are usually made from below upwards, more or less per- 
pendicularly. By modern usage this is done in the afternoon, but according 
to Johnson, “in the hottest part of the day, the juice as it exudes in the 
night may be protected by the pellicle formed in the day; the wound 
ought to be diagonal to prevent the juice from falling off in the night when 
the dews are heavy.” 

Each capsule is usually lanced in this manner three or four times at 
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intervals of two or three days, but sometimes a single scratching may 
exhaust the drug, while occasionally an extra fine capsule may afford eight 
or even ten discharges. The opium from early sowings is thin but 

tiful, and that from later sowings scanty but of a high consistence. 
e field is usually divided into certain portions, each taken in hand 

and scratched in one day, the others in succession and rotation until the 
entire crop has been collected. This ensures regular and systematic 
scratching which would not be attained by promiscuous work. 

The drug formed is collected in the early morning on the day followi 
the scratching. The juice adhering to the incisions is scraped off with 
asmall trowel-shaped scoop of thin iron called the setwah. On the scoop 
being filled the drug is transferred to a metal or earthen vessel and con- 
veyed to the farmer’s house for further manipulation. It is stored in an 
earthen pan tilted to one side so as to allow the liquid pasewa to drain from 
the more solid extract. In Benares the standard of good-quality crude 
opium is 70 per cent. opium, 30 per cent. fluid. The pasewa is decanted 
from time to time into another vessel, and the opium turned over as 
occasion arises to facilitate the draining off of the pasewa. In the Bengal 
agency the standard is a little higher, viz. 75 per cent. opium, and to 
obtain this condition the opium is dried by being placed on a cloth tied over 
the mouth of an earthen pot. The required further draining away of the 
pasewa takes place, but as the cloth gets impregnated with opium it comes 
to possess a money value, and is purchased at the factory under the name of 
kaffd (kaphé). The average yield for each scarification is about 10 grains, 
and a healthy plant after five to eight scratchings may yield 75 grains in all. 

2. Pasewa.—This is the dark coffee-coloured fluid (as mentioned above) 
that drains from the crude opium in the process of drying. The chief 
purpose in removing this substance is to prevent the physical depreciation 
which its presence effects on the drug, viz. it turns it black and makes it 
liquid. Pasewa, however, consists of the most soluble of the opium prin- 
ciples dissolved in dew or moisture absorbed from the atmosphere. It has 
a peculiar smell, is strongly acid, and contains meconiec acid, resin, morphia 
and narcotine. It is less abundant during westerly winds or in the absence 
of dews at night. 

3. Leaves (Petals)—As already mentioned, the flowering season is 
January to March. But here again considerable skill is required, since 
if plucked off before they are ripe, the capsule afterwards contains much 
less opium than if the petals be allowed to fully mature. The hand is 
made to gently encircle the base of the flower, then drawn upwards, when, 
if properly matured, the petals will come away naturally. A day is selected 
for collection of petals when they are not moist, as otherwise they would 
get discoloured. The petals are then made into what is technically called 
‘‘ leaves.” For this purpose an earthen plate is placed over a slow fire, 
and over it is spread a handful of petals. These are then covered over 
with a damp cloth and pad until the steam from the cloth causes the petals 
to adhere together. The thin cake thus formed is turned over and the 
damp pressure repeated to ensure the union of the petals on both surfaces. 
When fresh they have a pleasant aroma, said to be imparted to the opium 
for which they are subsequently employed as the packing material. There 
are various grades or qualities of these petal cakes recognised and sold, 
separately packed in specially prepared baskets. These realise Rs. 10, 
Rs. 7 and Rs. 5 a maund according to quality. 
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4. “Trash.”*—This is the pounded poppy stalks and leaves. It is em- 
ployed in packing opium. 

5. Lewa.—This is the paste used in consolidating the “leaves” in 
the formation of the casing employed with provision opium. It is formed 
of all the inferior opium and pasewa. 

6. Seed and oi1.—The best seed is obtained. from capsules that have 
not been lanced. They yield a sweet edible oil absolutely devoid, of course, 
of any trace of opium, though in preparing the excise opium it is the sweet 
oil employed to prevent the opium adhering to the paper in which it is 
acked. ; 
i |, Malwa Manufacture.—The systems of collection pursued in other parts 
of India differ almost wholly in the number of blades formed into the 
nashtar, the direction of the incisions, the method of collection and drying. 
The work of adulteration begins with the act of scraping off the drug from 
the capsules. If honestly done, the pure extract alone is removed ; but if 
adulteration be desired, a portion of the superficial tissue of the capsule 
may be carried away with the drug. In Malwa the system prevails of 
depositing the collection of crude drug (known as chick) into a vessel con- 
taining linseed oil, in the proportion of one of chick to two of oil. This is 
justified from the desire to prevent evaporation. It is in reality a mode of 
adulteration, and the dealers refuse to purchase any opium that is thinner ~ 
than half-dried glue. One acre of land well cultivated yields 70 to 100 Ib. 
of chick which fetches 3 to 6 rupees a pound, so that the total crop will 
realise from 200 to 600 rupees to the acre. 

The traders place the oil-adulterated drug in double bags suspended 
from the ceiling of a close and dark room, to allow of the excess oil draining 

off. In a month’s time all the oil that can be separated is drained away. 
By June or July the opium is removed from the bags and thrown into 
large vats, where it is worked up until it attains a uniform colour and con- 
sistence. It is now made into balls of 8 to 10 oz. each, which are 
thrown into baskets full of a chaff prepared from the dried poppy 
capsules. It is then spread out on a floor covered with the “trash” or 
powder of the poppy leaves and stems, and there it remains until it has 
dried sufficiently to allow of packing, when about 150 of the cakes go 
to each chest. It is ready for the export market by October or 
November. 

Bengal Manutacture.—It may now be desirable to describe the stages 
of manipulation pursued at the Government factories in contrast with that 
mentioned above with the Malwa drug. The opium, as purchased from 
the cultivators, is first tested for purity and quality. It is then stored in 
large wooden boxes capable of containing 10 cwt. Whilst thus stored 
it deepens in colour by exposure to air and light. From this is taken the 
quantity that is daily to be manufactured. This is sampled, assorted, 
kneaded up together and thrown into boxes, certain ones being again 
assayed. The opium is next placed in troughs and kneaded and thoroughly 
mixed by men wading knee-deep in it. When uniformity by these various 
stages of separating, sampling, mixing and kneading has been attained, it is 
next day made up in cakes. For this purpose the “leaves” required, having 
been weighed out and damped over-night, are given to each operator along 
with a supply of lewa. The leaves, lewa and opium required for each cake 
are accurately weighed out. The operator, taking a brass cup in his hand, 
places the leaves within it layer upon layer, moistened with the lewa, until 
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he thus builds up the shul (a structure half an inch thick).4. The cake of 
a brought direct from the scales, is now inserted within, and leaf 

leaf moistened in the lewa is inserted until the space around the cake 
is filled up. The layers of leaves are now brought up over the opium and 
compacted together until the finished cake looks like a Dutch cheese in 
sizeand shape. Itis now removed from the cup and rolled in a fine powder 
of “trash.” It is then placed in earthen cups of the size to hold it ecom- 

fortably, and carried out to be dried through exposure to the sun. In 
this position it is retained for three days, the cakes, or balls rather, 
being occasionally turned round. The weight of an average cake is about 
4 lb. 3} oz., but of that fully half consists of the shul that surrounds it. 
_ Excise opium (known as Abkari opium) is inspissated by direct exposure 
to the sun until it attains the standard of 90 per cent., when its consistence 
resembles wax. It is then moulded into square bricks weighing about 
2 1b. These are wrapped in oiled Nepal paper and packed in boxes fur- 
nished with compartments for the titioks, 

an REVENUE AND TRADE IN OPIUM. 

Consumption in India.—The excise systems of the local Governments 
are framed in accordance with the Opium Act of 1878. To review even 
briefly the various enactments and methods of fiscal administration that 
prevail in the various provinces of India would, however, occupy many 
pages. For a concise statement, mention may be made of the Moral and 
Material Progress and Condition of India (1903, 171-6). Briefly, the con- 
sumption of opium is a in the damp malarial tracts of India, where 
its use is universally believed to be beneficial. It is nowhere consumed 
to an extent to occasion anxiety; in fact, the use of opium by the people 
of India, as a rule, is distinctly moderate, excess being very exceptional 
and condemned by popular opinion. No physical or moral degradation 
can be regarded as occasioned by the Indian habit, at all comparable with 
the use of alcohol in Europe. The mean consumption expressed to head 
of population in British India (including the high rate prevalent in Assam) 
comes to 38 grains per head per annum, and if Assam be excluded it is 
under 30 grains. [Cf/. Papers relating to Consumption of Opium in Brit. 
Burma, Rangoon Press, 1881.} 

In India, opium is eaten, drunk or smoked, opium-smoking being 
by no means uncommon. Madak is the special Indian preparation 
smoked by the lower classes. Chandu is a smoking mixture made after 
the Chinese method, and in India is used mainly by the Chinese. Opium 
is, as already remarked, almost a necessity of life with certain communi- 
ties, and so much faith do the people place in the drug that they by no 
means infrequently give it to their horses when an exceptionally heavy 
task has to be performed. Moreover, with the people of India the danger 
of accumulative action or the establishment of a craving does not seem 
to exist. A very large number of persons take a daily allowance 
throughout life, and never show any tendency to increase the amount 
consumed. And some of the strongest and most healthy communities, 
such as the Sikhs, have to be placed in this category. 

Internal Traffic.—The returns of traffic by the railways were, in 1904-5, 
127,509 cwt. ; in 1905-6, 130,412 ewt. ; and in 1906-7, 144,255 ewt. The 
distribution from the provinces of production to those of consumption 
and to the ports of export were in 1906-7 as follows :—United Provinces, 
69,574 cwt. ; of which 54,057 cwt. went to Calcutta, 13,830 ewt. to Bengal, 
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1,416 ewt. to the Central Provinces and Berar, and 271 cwt. to the Panjab. 
The next important centre is Bengal, which exported 50,171 cwt., mainly 

to Calcutta. Then come Rajputana and Central India, which exported 
18,500 cwt., mainly to Bombay town ; and lastly the Bombay Presidency 
exported 2,983 cwt. to Bombay town, and these two items of Bombay 
town supply constitute the Malwa opium of commerce. 

Opium Revenue.—The following statement of the opium revenue 
for five years may be instructive :— ; 

——— 1901-2. 1902-3. 1903-4. 1904-5. 1 905-6. 

Receipts :— £ £ £ £ £ 
1. Sales (Bengal) 4,150,290 | 3,662,600 | 4,678,371 5,079,541 | 4,703,574 
2. Duty (Bombay) 542,683 661,033 871,383 749,125, 569,400 
3. Sales to local Govern- | 
ments 159,049 174,805 186,291. 192,833 195,806 

4, Total Dy .. | 4,852,022 | 4,498,438 | 5,736,045 6,021,499 5,468,780. 
5. Less Expenditure .. | 1,608,690) 1,648,483 | 2,225,744 | 1,967,085 | 1,892,441 

6. Net Opium  Cus- 
toms Revenue .. | 3,243,332 2,849,955 | 3,510,301 | 4,054,414 | 3,576,339 

7. Add Provincial Ex- ; 
cise Revenue on 3 .. 652,429 735,207 | 913,000* 991,000* 910,243 

8. GRAND TOTAL 3,895,761 | 3,585,162 | 4,423,301 | 5,045,414 | 4,486,582 

* Approximates. 

The excise revenue on opium is composed of duty and vend fees. The 
former varies with local conditions, being highest where smuggling is most. 
difficult. The average per seer in Assam is Rs. 28°5; in Bengal, Rs. 20°5 ; 
in Central Provinces, Rs. 13°5; in Madras and Bombay, Rs. 10; in the 
United Provinces, Rs. 8°8; and in the Panjab, Rs. 3-6. Adding vend 
fees the average ranges from Rs. 34°9 in Assam to Rs. 11°5 in the Panjab. . 

Foreign Sales.—The number of chests of Bengal opium sold (Fin. 
and Comm. Stat. Br. Ind., 1906, 56), and the average prices realised during 
the six years 1897-8 to 1903-4, were as follows :— 

eres Number of Chests | Price obtained per | Number of Chests 
e of Bengal. Chest of Bengal. of Malwa. 

1897-1898 39,450 Rs. 1,023 18,664 
1899-1900 41,700 Rs, 1,221 25,822 
1900-1901 45,300 Rs. 1,361 26,007 
1901-1902 48,000 Rs. 1,297 17,586 
1902-1903 48,000 Rs. 1,144 20,345 

. 1903-1904 48,000 Rs. 1,460 26,737 

The actual exports from Calcutta and Bombay were :— 

Other 
Exported to China. Straits. Countries. Total. 

Year. Chests. Chests. Chests. Chests. 
1898-1899 24,284 14,577 2,308 41,169 
1899-1900 24,547 15,592 2,288 42,427 

From 1900-1901 25,068 16,779 3,147 44,994 
Calcutta. || 1901-1902 29,558 15,114 3,390 48,062 

1902-1903 30,655 14,722 2,777 48,154 
1903-1904 29,705 14,078 4,435 48,218 
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Other 
Exported to % + China. | Straite, | Countries, | Total. 

Year. Chests. Chests. Chests. | Cheste. 
; 1898-1899 25,940 Nil 19 } 25,959 

o 1899-1900 24,908 os 14 . 24,923 
From 1900-1901 24,695 ¥ 19 24,714 

Bombay 1901-1902 17,509 PP 32 17,541 
1902-1903 19,356 ” 21 19,377 
1903-1904 25,341 o 78 25,419 

In confirmation of these official returns of sales and exports, attention Actual Exports 
_ may now be directed to the commercial transactions as recorded in the 

Trade and Navigation :— 

Number 
of Chests. Cwt. Rs. Year. 

48,154 | 70,623 |  5,50,75,605 
Bombay 19.377 | 24219 | 25093749 |}1902-3 

Bengal +. | 48,218 | 70,720 |» 7,04,07,908 "11999 4 
Bombay ..| 25,419 | 31,774 | 3,42,93,730 } 

| Bengal .. | 47,855 | 70,091 |  7,58,32,066 he 
Bombay .. | 19,006 | 23,753 | 3,04,02,377 \ 1904-5 

Bengal an 48,833 71,620 7,02,34,387 1905-6 
Bombay ..| 14,103 | 17,627 | 2,44,83,280 \ 

Bengal .. | 58,588 | 78,595. | 7,40,311410 !\ 1 966 7 
Bombay, ...|.. 12,686. | 15,854. |)-1,90,47,814 J 

Canton is the chief market for the Indian opium. According to the Imports by 
Consul-General’s Report for 1905, 75 per cent. of the drug there used °°*™ 
comes from India. The annual average imports by Canton are about 
12,000 chests, or, say, about one-fourth of the total Chinese imports. But 
it is ascertained that about an equal quantity of local opium is smuggled 
into Canton wid Pose and the West River from Ssu’ch’uan, Yunnan and 
Kweichow provinces. The Chinese drug is 40 per cent. lower priced than Competition of 
the Indian, and can thus easily sustain all the risks incurred. According °!>**°P™ 
to Hosie (Opium Trade of China, in Pharm. Journ., Nov. 10, 1906, 512-3), 
the average import of foreign opium into China for the ten years ending 
1904 was 52,127 piculs, and in the previous decade 72,298 piculs, so that 
for the twenty years since 1885 the average annual decline has exceeded Decline of 
1,000 piculs. The import in 1905 was 51,890 piculs, or 2,876 piculs less ?°™*** 
than in 1904, That decline, says Hosie, is due not to a decrease in opium- 
smoking, but to an increased consumption of the Native drug. The 
greatest: decline occurs in Northern China, where the import has fallen 
from 1,735 piculs in 1895 to 690 piculs in 1905, In Central China, the 
decrease in 1905 was 3,740 piculs as compared with 1904. In Southern Southern 
China, on the other hand, the figures show an apparent increase. In 
1895 the imports amounted to 18,708 piculs, in 1905 to 25,209 piculs. 
It is stated, however, that these figures must not be taken to indicate an 
increase in consumption of the drug by the people. They are due chiefly 
to the fact that with the final absorption of the Native Customs in 1901 
the carrying trade for opium passed to steamers and entered and paid 
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duty at the maritime customs. The imports, in short, are believed to have 
remained stationary, and that there has only been a transfer from the 
Native to the Maritime Customs. 

Persian Opium. The Persian production of opium and traffic with China is seemingly 
assuming considerable proportions. It is grown in the central provinces 
and carried vid Bokhara, Khokan and Kashgar, and also, more recently, 
by sea. The Kermanshah opium is in consequence being frequently 
alluded to in Consular Reports. The shipments in 1895 were 2,440 chests, 
and. in 1903 they had become 4,859 chests. While often much adulterated, 
Persian opium has a good name in Hongkong. ne 

Poppy Seed Poppy Seed and Oil.—Buchanan-Hamilton (Journ. Mysore, ete., 
and Oil. 1807, i., 295-6) observes: “The poppy (Papaver somniferwm) is 

plentifully cultivated both for making opium and on account of the seed, 
which is much used in the sweet cakes that are eaten by the higher 
ranks of the Natives.”, The seeds form a valuable article of food in the 
districts where poppy cultivation occurs. They have no intoxicating 
properties, but are better flavoured and richer in oil when taken from 

Seeds Eaten, 1 Capsules that have not been tapped. The seeds are exported from the 
districts of production all over India, and are extensively employed by 

Oil. the sweetmeat makers or in the manufacture of certain curries. The oil — 
obtained from the seeds is largely used for culinary purposes, the lowest ~ 
grades being employed for lubrication or burning. The cake is said to 
be a wholesome food often resorted to by the poor, and is remarkably 
sweet and. nutritious, and accordingly is greedily eaten by cattle. In India 

Cold Expression, the oil is expressed by the cold process, the yield being about 30 per cent. 
Yield. In France three stages are observed :—Ist, cold expression—a very 

superior oil used for table purposes and in the manufacture of very high- 
class paints ; 2nd, cold expression—a lower-grade edible oil used also for 
paints and in illumination ; and 3rd, hot expression—a much inferior oil 
to either of the others used chiefly in soap-making. The oil is rendered : 

Bleached. perfectly colourless by exposure to the sun. It is accordingly peculiarly i 
Paint. suitable for mixing with paints; with white lead, for example, it forms 

a paint that does not readily tarnish. The price of the oil is the chief 
reason of its not being more extensively used in paint-making, as it is 

Drying Oil. moreover a good drying oil. It is largely used by artists. Mixed with 
strong sulphuric acid, the rise in temperature is from 88° to 90° C. It 
takes about 19 per cent. of caustic potash to saponify it, and absorbs 
about 134 to 137 per cent. iodine. 

Poppy Seed Leather (Agri. Ledg., 1903, No. 7, 153, 180), in an article on Indian 
pbs food-grains, gives the chemical composition of the poppy seed, in which 

he shows it to contain 48°95 of oil, 4:07 moisture, 17-75 albuminoids, 
16°99 soluble carbohydrates, 5°09 woody fibre, 6°85 soluble mineral 
matter, 0:30 sand, 2°97 total nitrogen, and 2°84 albuminoid nitrogen. 

Prices of Seed. Price.-—The average wholesale price does not appear to have changed 
materially for some years past. In Benares, for example, it was Rs. 47°21 
per ten maunds, and in 1904 it stood at Rs. 35-6 for the same quantity. 
In Oudh, similarly, it was Rs. 45°57 in 1897, and Rs. 37-78 in 1904. In 
Ajmir it was Rs. 66°57 in 1897, and Rs. 66°56 in 1904. In Lahore, Rs. 
56°08 in 1897, and Rs. 53-01 in 1904. These are fairly representative 
quotations—the price is higher in non-producing than in producing 

Trade in centres. 
Seed. Trade in Seed and Oil.—Perhaps the most significant feature of the foreign 
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__ trade in poppy seed (though an unimportant one relatively) is the fact 
that India mrorts this seed. The supply comes mainly from Persia, but 
during the five years 1901-6 has steadily declined from 3,858 ewt. in 1901-2 
to 151 cwt. in 1905-6, nearly the whole quantity being taken by Bombay. 
In 1906-7 there was a slight increase on the previous year to 195 ewt. 
The Exports are very considerable :—In 1900-1 they were 802,186 cwt., Exports. 

valued at Rs. 68,65,266 ; in 1904-5 they had expanded to 1,362,599 owt., 
valued at Rs. 78,43,018 ; though in 1906-7 they declined to 802,615 ewt., 
valued at Rs. 65,77,231. The price seems to fluctuate very greatly, for 
while the quantity exported in 1902-3 was only 966,220 cwt., it realised 

Rs. 82,45,096. These exports go very largely to France, Belgium and Countries to 
Germany, only a very insignificant quantity to Great Britain. During _ 
1906-7, out of the total indicated, the following were the shares taken :— 

France, 387,252 cwt. ; Belgium, 326,038 ewt. ; Germany, 88,260 ewt. ; and 
the United Kingdom, 2 cwt. ; all other countries the balance of the total. 
The shares supplied by the chief exporting provinces were Bombay, 

526,262 ewt., and Bengal, 276,348 cwt. No figures are available for the 
: exports of poppy-oil. The cake is chiefly employed as manure (see p. 771). 

PAPER AND PAPER MATERIALS.—The word paperis D.EP., 
derived from papyrus, the name of the Egyptian reed which afforded Vi. Pt. i, 
the material chiefly used to write upon in the classic times of Europe. On ow 
this subject Prof. E. Rapson of Cambridge writes me—“‘ There is no 
ancient paper (in our sense of the word) in Egypt. When people speak 
of Egyptian paper they mean papyrus.” 

In other parts of the world various substances have similarly been em- Substitates. 
ployed as paper substitutes ; for example, in classic India and Central Asia, 
more especially with the Sanskrit people, the birch-bark (bhujpattra) was, 
and to this day is still used for most of the purposes of paper (see p. 131). 

. But in the moist climate of the plains of India, birch manuscripts would 
of necessity be very perishable, hence as a rule they are hardly more than 
300 years old. As they exist they are copies of copies of copies. In 
Chinese Turkestan, however, manuscripts of the 3rd or 4th centuries Ancient 
A.D. have been found. On the plains of India, and from fairly ancient ““““*"?™ 
times, the leaves of certain palms have been employed for writing on. 
The oldest of all known Indian manuscripts are the palm-leaves found 
in Nepal, which belong to the 9th century a.p. The leaves most 
largely used are those of Corypha umbraculifera (ola, see p. 429) and 
Borassus flabellifer (see p. 170). While being written upon, the 
specially prepared strips of leaf are held in the left hand and the 
words scratched on the surface with a sharp style, the scratchings 
being sometimes loaded with pigment. In Assam the aboriginal tribes 
have for several centuries past used the inner bark of Aquilaria 

' Agallocha (see p. 73) as a natural writing material, a substance that 
not inaptly compares with the thin boards of beech-wood (the material 
upon which the Teutons first wrote, and from which have come the words 
bece, boc, buche, book). It has been said that the ancient history of China 
“was written on finely prepared strips of bamboo, and that these were 
destroyed during one of the dynastic wars. It is often, in fact, affirmed 
that bamboo as a writing material is even more ancient than the papyrus. 

History.—Stein (Ancient Khotan, 1907, 345) furnishes much interesting informa- xXhotan 
tion regarding the official documents, letters, etc., found by him during his excava- Discoveries. 
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tions of the Niya and other sites. These MSS. consist, for the most part, of 
two sets: (a) those written in Khotan State itself, and (b) those in China. The 
materials used are specially prepared strips of wood (presumed by Stein to be 
Populus atva), the older ones being in imitation of bamboo slips; next, neatly 
folded pages of leather; and various kinds of paper; also, more rarely, birch- 
bark. Bamboo slips, according to Chavannes (Les livres Chinois avant Vin- 
vention du papier, in As. Journ., 1905, 5-75), were used in China before the 
discovery of paper in 105 a.p. [C/. Raynal, Hist. Phil. et Polit., 1782, iii., 
146.] In fact, wood had come into use to displace bamboo, but was in- 
variably cut: to the size and shape of the older bamboo stationery. The 
Chinese wooden letters discovered by Stein bear out completely the tradition 
of the early Chinese letters. Why paper should not have reached Khotan 
until at least a century and a half after its discovery in China is hard to 
say. Whatever the cause may have been, wood was undoubtedly continued as 
the stationery of distant Khotan till the latter half of the 3rd century. More- 
over, the early wooden letters found at Khotan are of two kinds: long, narrow 
and pointed (kilamudras), and rectangular tablets (likitakas), both being neatly 
tied up and furnished with seals. The pointed wooden letters were apparently 
of purely local manufacture, hence deal with local affairs, reports, official orders. 
The Chinese bamboo-like letters were not pointed nor furnished with seals, 
but they also convey official orders, and it has been established that they 
date from the Han epoch; {in fact, one bears the actual date of 265 a.p., and 
is connected with the Wu-ti Emperor, the founder of the Western dynasty of 
China. While the imperial control of China was thus placed on the Khotan 
administration, it is quite clear that local] self-government was to a large extent 
retained, yultes 

The letters on paper are all of a later date than those on wood, One picked 
up at Endere (Stein, /.c. 426) has been examined by Prof. J. Wiesner and de- 
termined as made of Daphne bark, and hence it is surmised the letter in question 
came from Tibet. Moreover, it was ascertained to date from early in the 8th 
century, and was noted to have had the surface sized and dressed with rice- 
water in order to render it suited for writing purposes. _ It may thus be regarded 
as marking an important advance in the knowledge of paper-making accom- 
plished by the people of Tibet. In passing, it may be added that the further 
advance of sizing with gluten was not made until the 14th century. So again 
it may be added that a dressing with rice-water was and still is the universal 
practice in the manufacture of the once famed Kashmir paper, an article greatly 
in demand some centuries ago for making copies of the Koran. Sir Walter 
Lawrence points out, moreover, that this dressing allowed of passages being 
readily obliterated with water, and was thus objectionable. 

Another paper mentioned by Stein (l.c. 307-8) dates from 718 4.p., and 
has been found to be written in Judeo-Persian. ‘This is, in fact, the oldest actual 
example of that language known. It was written apparently by a Jew resident 
in Persia, and was addressed to a Khotan official. Wiesner, who apparently 
examined the paper of this document also, has not determined the materia} 
used—except that it was different both from the Tibetan letter and from the 
numerous other examples of paper presumed to be of Khotan manufacture. 
Stein, commenting on the absence of paper from all the older ruins explored by 
him, adds, “‘ The fact itself must be considered as certain, for rich though the 
ruins explored by me at the Niya river site were in rubbish remains of all kinds, 
not one of them yielded the smallest scrap of paper. This total absence of records 
on paper is all the more curious in view of the political connection with China, 
which did not cease, as our Chinese documents plainly prove, even after the 
close of the Han dynasty. Nor can it be attributed to the possible want of the - 
paper-mulberry tree (Broussonetia papyrifera), from the bark of which the 
modern paper of Khotan is extensively manufactured, seeing that the alterna- 
tive use of rags, hemp and other substances was known in China from the very 
time of the first invention of paper (105 a.D.).”” The MS. found at Dandan- 
Uiliq (8th century) has been identified as very possibly of Khotan manufacture, 
and so also those found at Kucha, which, though a little earlier (5th century), — 
are also regarded as made of Broussonetia fibre. But as opposed to the idea 
of an ancient local industry in paper-making, there are two circumstances that 
seem worthy of mention in this place :— 

(a) None of the botanists who have collected plants in Turkestan, Mongolia, 
Yarkhand, Gilgit, Ladakh, Kashmir, Afghanistan, etc., appear to haveseen Brous- 
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sonetia, while locally made paper is sometimes spoken of as procured from other 
us plants, such as a species of Desmodium, 

- (6) The material of the er, Macartney and Godfrey Manuscripta was 
found by Wiesner (Denkachr. Akad, Wise. Wien, Math.-Nat., 1902, lxxii., 1-50) 
to be usually a mixture of fibres in which Baetmeria (ramie) and Broussenetia 
Bint wenn’. were the chief. These MSS., being for the most part in 

t, were not likely to have been written in China, while the presence of 
ramie fibres in their fabrication precludes all idea of having been made in 
ee or anywhere in ee 

jesner, reviewing the information to hand regarding the “mulberry 
tree, says that in Japan the fibre has been used for the smiedaalee of paper 
since the 6th century of our era, but earlier still in China. The Chinese use 
the young shoots of the bamboo in paper-making. ([O/. Karabacek, Das Arabische 
Papier, 29.] Prof. Giles (in a letter to Wiesner) remarks: ‘The earliest 
pers (in China) was made from tow, old linen, fishing-nets, etc. Modern 
made from bamboo fibre, the bark of the Broussonetia papyrifera rice 

straw. I can find no record of different papers at different periods. It is ex- 
‘stated that in Ssu’ch’uan hemp was used for making paper, in Fukhien 

amboo, in the north mulberry bark, in Kiangsu rattan, on the sea coast lichen, 
in Chahkiang husk of grain, in Central China silk and in Hupeh Broussonetia 
papyrifera, vide the Pen tsoa kang mu, or Materia Medica.” The MSS. dis- 
covered by Stein at Khotan thus prove that paper manufacture was very 
possibly known and practised in Persia, Central Asia, Tibet and China many 
centuries before the art was known in Europe, 

There is no very certain knowledge when the art of er ee to 
India. It is not mentioned by any trustworthy writer until the | or 15th 
century. Recently it has been affirmed in the Indian public press that 
making was practised at Sialkot 620 years ago. Marco Polo, towards the close 
of the 13th century, was one of the earliest authors who made known the fact 
that the Chinese issued pa money, the paper being from the bark 
of the mulberry. [C/. Travels (ed. Yule), i., 378.) ublai Khan had paper- 
money made in Pekin about 1260 a.p., and thus about the time when paper, 
as we now understand it, was first made known in Europe. Polo, therefore, 

no astonishment at the material paper, but simply at the fact of its 
being a ap in place of gold and silver. John Ray (Hist. Pl., 1688, ii., 1302) 
mentions that the art of paper-making was introduced into Germany from Galicia 
in 1470 4.p., and he gives a description which is interesting from the fact of its 
yoo | supposed to have been new and instructive at the time when 

icolo Conti, who visited India in the early —_ of the 15th century, says, 
“The inhabitants of Cambay alone use paper ; other Indians write on leaves 
of trees, of which they make very beautiful books. But they do not write as we, 
or the Jews do, from left to right or right to left, but perpendicularly, carrying 
the line from the top to the bottom of the page” (Winter Jones, transl. ; also in 
ed. Hakl. Soc., 1857, 31). A little later Abd-er-Razzak, Ambassador from 
Shah Rukh, visited India in 1442 a.p., and, like Nicolo Conti, went to Bidjanagar 
(Vijaianagar), the capital then, as he says, of the mightiest kingdom on earth. 
To-day that great city is a vast ruin, no part of it inhabited, and palaces and 
toon buildings that were in process of erection are left as if the stone-workers 
ad but gone for their midday meal. 

“The writing of this people, says Abd-er-Razzak, is of two kinds: in one 
they write their letters with a kalam of iron upon a leat of the Indian nut (the 
eocoa-nut tree).”” “ These characters have no colour and the writing lasts but 
u short time. In the second kind of writing they blacken a white surface ; they 
then take a soft stone, which they cut like a kalam and which they use to form 
the letters ; this stone leaves on the black surface a white colour, which lasts a 

very long time, and this kind of writing is held in high estimation.” 
It is customary to read that paper-making was introduced into Hindustan 

from Kashmir in the 16th century about the time of the Emperor Akbar. Law- 

rence (Valley of Kashmir, 379) tells us that Kashmir was once famous for its 

aper, which was in much request in India. It was made from rags and hemp 

bre sized with rice-water. e then adds that it is believed the art was intro- 

duced from Samarkand. It is often said the Arabs learned the art on the capture 

of that city and thence in due time carried it to Spain. So also Gibbon mentions 

that the knowledge of paper-making from linen rags was diffused from Samar- 

kand, and Cassire is of opinion that it reached Mecca in the year 710.4.p. It is, 
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however, highly likely that Nepal was possessed of the same knowledge, and 
that both States may have derived their skill from Tibet or China; and it is 
certain (from Nicolo Conti and others) that paper was used in India at least a 
century prior to Akbar’s time. Pietro della Valle (Travels, etc., 1623 (ed. Hakl. 
Soc.), ii., 291) speaks of books being written on palm-leaves at Mangalore, “ not 
on paper,” and Thevenot (Zravels in Levant, Indostan, etc., 1687, pt. iii., 90) 
also mentions that palm-leaves were used by the Malabars as a writing material. 
But Ovington (Voy. to Suratt, 1689, 249), less than a century after Akbar’s time, 
gives so vivid a picture of the merchant’s account books that it is difficult to 
realise that he is speaking of fully two centuries ago. *‘ The paper-books,” he 
says, ‘“‘in vulgar use among the Inhabitants of India, on which they write, are 
long Schrowls of Paper, sometimes Ten Foot in length, and a Foot broad, sewed 
together at the upper end, as many long Sheets as the occasion of the Writing 
requires, The Pen they write with is the ancient Calamus or Reed, about the 
thickness of a large Goose Quill. And some of their Standishes are made long 
and square and above an Inch broad and of sufficient length to contain both 
Pens, and a place for Ink.”’ He then describes the manner of writing obliquely 
and down the long pages in such a fashion as to explain Nicolo Conti’s statement 
of the Indians writing from the top to the bottom of the page. Ovington ex- 
pressly says that the Indian writing is not like the Chinese, in straight lines down- 
wards, but “from the uppermost corner of the left to the lowermost corner of 
the right.”. The long page of the books, however, was doubtless the idea that 
inspired Nicolo Conti. But Ovington goes on to say that the paper used in 
India ‘‘ by its Slickness and Smoothness appears shining, which is of ordinary 
use ; but that which they write upon, either to the Emperor or, Persons of con- 
sequence is gilt all over the surface, as ours is on the Edges.” By 

Ironside published in 1774 (Phil. Trans., Ixiv., 99; abridg. ed., xiii., 506) 
an interesting account of the Indian paper manufacture practised in his day. 
The material was san hemp (Crotalaria juncea), but for paper-making “‘ old 
ropes, clothes and nets, made from the san plant” were preferred to fresh fibre, 
presumably because of their cheapness. These san rags were cut up into small 
pieces, macerated in water for a few days (generally five), washed in the river 
in a basket, and thrown into a jar of water lodged in the ground; the water 
being strongly impregnated with a lixivium of “‘ sedgi-mutti”’ (crude carbonate of 
soda) six parts, and quicklime seven parts. ‘* After remaining in this state eight 
or ten days, they are again washed, and while wet broken into fibres, by a stamp- 
ing lever, and then exposed to the sun, on a clean terrace, built for this purpose ; 
after which they are again steeped in a fresh lixivium as before. When they 
have undergone three operations of this kind they are fit for making coarse brown 
paper; after seven or eight operations, they are prepared for making paper of a 
tolerable whiteness.’’ The pulp thus produced is taken up on a fine-wire frame 
just as in the English manner. aie thay 

Nisbet (Burma under Brit. Rule and Before, 1901, i., 386) says the Native 
manufacture is now confined mainly to “the preparation of parabaik or paper- 
slates used at the monasteries, and of umbrellas. ‘‘ The inner fibre of soft bamboo 
shoots or the bark of the mahlaing or paper-mulberry (Broussonetia papyrifera) 
being pounded into a pulp with water, and half its weight of lime being then 
added, it is boiled with water until nothing but the pulp is left. This is pounded 
and spread thinly over a coarse cotton muslin framework, and allowed to dr 
in the sun. It now forms a rough grey parchment, about a cubit in breadth, 
which is folded up in alternating folds of about nine inches wide. When coated 
with finely powdered charcoal dust mixed in glutinous rice-water it is ready 
for being written upon with pencils of steatite or soap-stone.’’ The use of paper. 
in the manufacture of Burmese umbrellas is an important branch of the local 
industry, but unfortunately the artistic indigenous paper umbrella is rapidly 
being displaced by the cheap European article, and the making of the special 
umbrella paper is accordingly rapidly becoming a thing of the past. The Burmese 
system of writing on black-coloured pasteboards(parabaik) recalls Abd-er-Razzak’s 
story of the people of the now lost empire of Vijaianagar (see above), who wrote 
on black surfaces with a soft stone. The supposed close affinity of the Telegu 
people to certain of the Burmese races gives an interest to this. curious cireum- 
stance that it might nototherwise be supposed to possess. In Japan, paper-making 
is very ancient and the plant chiefly used is (as in Burma) the paper-mulberry. 
The reader will find Rein’s account of Japanese paper-making most. instructive 
(Indust. of Japan, 1889, 393-419). backs 
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THE TWO CHIEF INDIAN GRASSES Manufacture 

_ Paper Manufacture.—The Native art of paper-making in India to-day 
is very much like that of glass-blowing ; it consists in re-making waste 
paper. Ina country teeming with fibres, it is surprising that the tion 
Sees Papen metecieliiing snot ‘been, eatistactorily 4 ined, And 
this theme seems to be constantly revived by residents in Europe who 
overlook the immense size of India. A few hundred miles are of little 
concern in most questions, but. with paper-making transit freights soon 
kill the prospects of supple Then again the cost of land near the centres 
of trade where paper are usually built, precludes the special cultivation 
of paper stufis. Moreover, as paper fibre, like esparto, must be fit for almost 

_ immediate immersion in the vats, paper-making can never pay the cost 
of separation and preparation, however simple and inexpensive. No 
fibre known to commerce can compete with jute in point of cheapness, 
yet the paper-makers can afford to purchase jute waste and jute cuttings 
only, so that but for the demand for an altogether different purpose the 
paper-maker could never procure jute at all. 
_. The two most important paper grasses in India are bhabar (Ischeemum, 
p. 694) and mun) (Saccharum, pp. 929-30). These are now being largely 
used by the Indian steam-power paper mills, the supply at a remunerative 

ice being the chief obstacle to their further utilisation. It has been 
nstrated that bamboo (pp. 108-10) affords an excellent paper, but 

practical difficulties exist such as the cost of the chemicals required, and 
the fact that the wholesale removal of the young shoots, which alone are 
serviceable, injures the stock. It, accordingly has to be added that, at 
present, the most valuable paper materials in India after bhabar and mun) 
are old rags, waste gunny bags, waste jute and san ropes, old paper, etc. 

Whatever may be the source of the cellulose, it has to be reduced 
to pulp, and in most cases bleached. If rags are used, a preliminary 
dusting is essential. _ The material is then boiled with alkalis; in the 
case of grasses, such as, esparto, a 10-per-cent. solution of caustic soda 
under a pressure of 10 to 50 lb. of steam is required. The pulp thus 
obtained is then washed to free it from the residuary alkalis, thoroughly 
pulped mechanically, then loaded with the mineral sizing material 
and coloured as desired. This is known as the magma, and to convert 
it into paper a fine wire cloth is passed through the trough containing 
liquefied pulp, when a film of the required thickness is made to adhere 
and isremoved. ‘This is then compressed by being between rollers 
and, if so desired, is sized with gelatine, and lastly dred off by being passed 
between heated rollers or colanders. 

[Of. Morris, Cantor Lect., Soc. Arts, 1895; Cross and Bevan, Textbook of 
Paper-making, 1900; Blount and Bloxam, Chem. for Engin. and Manuf., 1900, 
344-7; Julius Habner, Cantor Lect., 1902-3; Chem. Appl. to Arts and Manuf., 
vii., 513-42; Clayton Beadle, Chapters on Paper-making, 1904, i.; 1906, ii. ; 
Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 92-4; Stuhl- 
mann, Halfa-Gras oder Esparto fur Deutsch-Ostafrika, Der Pflanzer, 1907, No, 15-7.) 

Paper Milis.—The first works for the manufacture of paper organised 
in England date from 1588, and these were established at Dartford in 
Kent by a German jeweller, John Spielman, who was knighted by Queen 
Elizabeth. A century previously similar works had been erected in 
Spain. So late as 1690 coarse brown paper only was made in England, 
the supplies of the finer white papers being obtained from France and 
Holland. The war with France occasioned such a rise in duty that a 
stimulus was given for the improvement of home production. But an 
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Act of Parliament had to be passed before the desired improvement 
became possible. The first white paper made in England was produced 
by a Mr. James Whatman of Maidstone. Soon, however, England made 
rapid progress, but so late even as 1801 English paper was entirely hand- 
made. Hi 

The first occasion on which cotton was used in England was in the 
manufacture of paper. Cotton paper superseded the more expensive 
parchment of previous dates. Mention is made of cotton paper in 1102 
(Macpherson, Ann. Comm., 1805, i., 315 (many passages)). It is often 
affirmed that linen paper appeared before that from cotton, but there is 
no very satisfactory proof of that opinion, though it is quite likely that 
the discovery of pulping fibrous materials may have led to the use of linen 
and cotton almost simultaneously. [Of. Yates, Teat. Antiq., app. A., 
383-8.] One’ of the earliest detailed accounts of the Native methods of 
paper-making in India is perhaps that given by Buchanan-Hamilton 
(Stat. Acc. Dinaj., 272-3), the material used being jute. Prior to 1840 
India obtained a large share of its paper supplies from China. About that 
date interest was aroused in the subject, and both Hindu and Muham- 
madan factories for hand-made papers were established all over the 
country. During Sir Charles Wood’s tenure of the office of Secretary of 
State for India, an order was issued for the purchase of all the supplies 
required by the Government of India in Great Britain, and this threw 
back very seriously the growing Indian production. — ET Bett 

It is not very certain when paper mills were established in India. 
The expression ‘“‘Serampore Paper” ‘is used all over India for a par- 
ticular class of Native-made white paper. Mr. D. M. Traill wrote, some 
years ago, an interesting account of paper-making in which he reviews 
briefly some of the historic facts, especially the chief grades of paper and 
firms concerned in their production (Ind. For., 1891, xvii., 322-30). He 
there tells us that the capital engaged in the paper trade is nearly fifty 
million pounds, of which three-fourths represent plant and one-fourth 
working capital. He then concludes with a brief notice of the Indian 
mills, in which he refers to the fact that a paper mill in Serampore was 
the pioneer, and adds, “we well recollect seeing the silent’ and’ rust 
machinery as far back as 1864.” 4 

“There are eight paper mills in operation—three in the Bombay 
Presidency, four in Bengal, and one at Lucknow. Of the eight, two are 
private concerns in the Bombay Presidency, one of which has stated 
the capital invested. So far as information is obtainable, the total capital 
invested amounts to Rs. 67,33,000 (of which Rs. 57,63,000 are paid up), 
besides Rs. 11,07,650 debentures, and shows a decrease of 6 lakhs, com- 
pared with 1902, owing to the reconstitution of the Imperial Paper Mill 
at Kankinara as a branch of the Titagarh Paper Mills Company, Ltd. 
Most of the white and blue foolscap and much of the blotting paper, note- 
paper, and envelopes used in the Government offices are now obtained 
from the Indian mills. The total quantity of paper made in 1904 was 
45 million pounds, and its reported value Rs. 61,49,446. The mills employ 
4,266 persons. The capital employed has been doubled in twenty years 
since 1885, and the production and number of persons employed have 
increased about fourfold. Two of the larger mills in Bengal have paid 
no dividends for five years, as they have been unable to compete success- 
fully with the cheap wood-pulp paper of attractive appearance which is 
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mn imported from Europe” (Fin. and Comm. Stat. Br. Ind., 1906, 

hod .—Internal.—The total transactions by rail and river in paper 
and pasteboard amounted ir 1906-7 to 457,355 owt. The chief exporting 
centres were the Province of Bengal, 214,137 ewt.; Bombay sea-port, 
87,116 cwt.; Calcutta, 61,121 cwt.; Madras ports, 31,530 owt.; the 
United Provinces, 26,109 ewt. The chief importing centres were Caleutta, 
160,162 cwt. ; the Panjab, 80,559 owt. ; United Provinces, 40,530 ewt. ; 
Bombay, 37,916 cwt.; Bengal, 21,936 ewt. By coast, the returns are 
given in rupee values. In 1906-7 the exports were valued at Rs. 11,69,758 
and the imports at Rs. 9,05,237. Bengal exported paper to the value 
of Rs. 11,56,510; while Madras imported to the value of Rs. 6,50,297, 
Bombay, Rs. 2,09,866, and Burma, Rs. 20,124, 
» Bxternal.—The Exports from India of manufactured paper amount 
to little. For the period 1900-7 the total value of manufactured papers 
of all sorts, including pasteboard, was as follows :—1900-1, Rs. 78,227 ; 
1901-2, Rs. 53,658; 1902-3, Rs. 42,903; 1903-4, Rs. 26,781; 1904-5, 
Rs. 28,350; 1905-6, Rs. 13,703; 1906-7, Rs. 6,607. In 1906-7 the 
total was made up thus :—printing paper, Rs. 5,883 ; writing paper and 
envelopes, Rs. 167; other kinds, Rs. 507; pasteboard, Rs. 50. Almost 
the whole of the printing paper, writing paper and pasteboard go from 
Bengal, and ordinarily of other sorts also, but in 1904-5 Bombay supplied 
the largest share of writing paper. During the same period the export 
of rags and other materials for paper manufacture showed the following 
returns :—1900-1, 21,683 ewt., valued at Rs. 70,833 ; 1901-2, 26,321 ewt., 
valued at Rs. 67,840; 1902-3, 13,431 cwt., valued at Rs. 46,490; 1903-4, 
9,077 ewt., valued at Rs. 34,705 ; 1904-5, 10,248 ewt., valued at Rs. 29,543 ; 
1905-6, 19,831 cwt., valued at Rs. 83,870 ; and 1906-7, 12,581 ewt., valued 
at Rs. 67,412. India also re-exports quantities of manufactured paper, 
and in 1906-7 these were valued at Rs.76,614. | 

The Imports of paper, on the other hand, are e, and in late 
years show a slight increase. For the period 1900-7 they were valued 
as follows :—1900-1, Rs. 45,29,996; 1901-2, Rs. 52,71,634; 1902-3, 
Rs. 52,48,058 ; 1903-4, Rs. 52,18,396 ; 1904-5, Rs. 64,37,288 ;. 1905-6, 
Rs, 70,48;,978 ; and in 1906-7, Rs. 80,11,105, In 1906-7 the total was 
made up thus :—printing paper, Rs. 28,33,632; writing paper and en- 
velopes, Rs. 22,66,714; other kinds of paper, Rs. 25,75,366; paste- 
board, Rs. 3,35,393. The largest. quantities come from the United King- 
dom, and in 1906-7 these were valued at Rs, 44,06,312 ; from Germany, 
Rs. 15,82,445 ; Austria-Hungary, Rs. 7,04,525 ; and Belgium, Rs. 6,66,638. 
In the same year the imports of rags and paper materials were valued at 
Rs. 86,173. 

As showing the value of esparto grass as a et rl ing material, 
it may be mentioned that Messrs. Ide & Christie, in their monthly circular 
of September 16, 1907, show that for the years ending August the im- 
ports received by Great, Britain of that grass were in 1905, 198,508 tons ; 
in 1906, 186,242 tons; and in 1907, 192,809 tons. Needless to say, India 
imports no esparto. The British supply is mainly Spanish, Algerian, 
Tunisian and Tripoli, and the prices shown range from £3 2s. 6d. to 
£5 2s. 6d. per ton. 

Paper Materials.—As already set forth, the chief considerations in 
the selection of paper materials are cost at the mill and constaney of 
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supply. The chief materials are accordingly rags of linen or cotton; 
esparto, munj and bhabar grasses; flax in the form of spinners’ waste ; 
hemp in the form of fragments of used rope ;, wood; straw; jute waste 
and old paper remade. Hanausek (Micro. Tech. Prod. (Winton and 
Barber, transl.), 1907, 100-2) gives the following paper fibres :—linen 
rags, hemp, cotton rags, jute, straw, esparto, maize, yudr, wood, etc. 

Paper (as may have been inferred from the brief account of manufacture 
given above) is literally a felted fabric composed of vegetable cellulose 
fibrils. When the fibrils, of which it is proposed to be made, are cemented 
together as in wood, they must, be liberated and the raw material thus 
reduced to the condition known as “ half stuff,” and finally “‘ pulp.’? In. 
this condition, when floated out in water, allowed to settle over a frame 
and the water drained away, the felting of the fibrils takes place and paper 
is formed. Obviously, therefore, the less bulky the raw material the 
cheaper its transport to the mill. From this point.of view, the advantages 
are entirely on the side of wood ; it is compact, can be transported easily, 
more especially if a waterway connects the forest with the mill, and 
requires no expensive storage. But the pulp obtained from wood is of 
a very different nature from that of cotton rags, so that the purpose, for 
which the paper is to be used comes in as a governing factor in the selection 
of the crude material. | onalne ile 

The following are some of the chief materials used in the manufacture 
of paper in India :— ral pil 

Adansonia digitata, Helicteres Isora. ) 
Agave sp. Hibiscus cannabinus. | 
Antiaris toxicaria. ) Ischemum angustifolium. 
Bambusee. Musa sp. . ' 
Broussonetia papyrifera. Opuntia Dillenii. 
Corchorus sp. Phoenix paludosa, ‘4 
Crotalaria juncea. Saccharum arundinaceum. 
Daphne cannabina. Sansevieria zeylanica, 
Edgeworthia Gardneri. ) 

Several of these will be found discussed in their respective places in 
this work; for the others the reader is referred to the Dictionary (vi., 
pt. i. 107-9). The chief ones are Ischaemum and Saccharum, but with 
the Native paper-makers of the plains of India, the san hemp (Crota- 
laria) and the hemp-leaved Hibiscus are the most important, and on 
the hills, Daphne and Edgeworthia afford the so-called Nepal paper. 
Sir W. Thiselton-Dyer (Kew Bull., 1888, 81-4) was instrumental in drawing 
attention to the fact that in Siam the bark of the tree Streblus asper 
is employed in the fabrication of Native paper. The tree is plentiful in 
many parts of India. (See Alkaline Earths (pp. 55-6, 58); Acacia 
Jacquemontii (p. 15); Agave (p. 43); Aquilaria (pp. 73-4); Alpinia 
(p. 60); Caryota (p. 286).) 

PASPALUM SCROBICULATUM, Linn.; Fl. Br. Ind., vii., 
10-11; Duthie and Fuller, Field and Gard. Crops, 1883, ii., 8, t. xxvii. 
Duthie, Fodd. Grass. N. Ind., 1888, 1; Lisboa, Bomb. Grass., 1896, 3, 
and t.; Gramingm. The kodo, kodon, kodam, kodra, kododé dhan, janhe, 
harik, pakodt, menya, kiraruga, etc. An erect annual grass, native of 
India, extensively cultivated during the rainy season. | 

Area.—Returns under this crop are available only for Bombay, where in 
1905-6 there were 204,022 acres, chiefly in Gujarat, Katnagiri, the Uplands of the 
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THE KODO MILLET TYPHOIDEUM 
Bulrush Millet 

Scan see ae woe of et eye ane Central Provinces the area 
‘ ved to be greater t in any part of India, but it is not 
pierre separately, rere with kuthi (Panieum mitiare) it occupied, in 
904-5, an area of 2,039,345 acres. In the same year in the United Provinces, 

Paspatum and other small millets covered 1,939,753 acres. In Pied and 
Garden Crops it is stated to be grown more extensively than any other millet in the 
United Provinces, and over a portion of these provinces it is the favourite 

rop for inferior outlying lands, This is chiefly on account of the readiness with 
which i grows on the poorest of soils, not on account of the quality of the ia 

) takes place at the commencement of the rains, at the rate of 12 to 20 lb. 
seed to the acre, and the crop is cut in October. It is either grown alone or (in 
the Dodb) mixed with cotton, and in the Benares Division with dal (Cajaru#). 
Careful weeding is required to secure a good outturn, which is estimated at 10 to 

maunds per acre. 
' Caltivation.—Of Bombay, Mollison (Textbook Ind, Agri., 1901, iii., 64-7 
observes that the crop is important in the gorddu soils of the Kaira district 
similar alluvial soils in Baroda, It is never grown alone in Gujarat, the usual 

ure being tuver (Cajanus indieus), tal (Sesamum indicum), and ambddi 
(ambdri) (Hibiscus cannabinus). If properly manured, the mixture may 
be grown year after year in the same field. In low-lying damp fields rice 

kodra are grown together, the mixture being known as u. In pre- 
paratory tillage the bladed harrow (karab) is used to loosen the surface soil and 
aly po a friable, shallow seed-bed. The seed is furrowed with the three-coultered 

(tarfin), and the seed is mixed before sowing in about the following propor- 
tions :—12 lb. kodra; 2 lb, tuver; } to 4 1b. tal; 4 lb. ambddi. After sowing, 
the field is levelled, and the crop should subsequently be weeded once in about 
a month or six weeks and bullock-hoed two or three times. It is ripe early in 
October, and reaped with a sickle, tied into. bundles, and threshed by bullocks 
in the usual way.. Mollison gives the outturn of a good Kaira crop as follows :— 
kodra (12 Ib. seed), 985 Ib. grain per acro, 1,304 lb. straw; tuver (4 lb. seed), 265 
b. grain per acre, 232 lb, straw ; tal ($ lb. seed), 130 lb. grain per acre. The cost 
of cultivation he estimates at Rs. 23 per acre. — 

_ Though used as Foop by a large number of people in India, the grain cannot be 

_— 

pr poison: 
Leather (Agri. Ledg., 1901, No. 10, 370 ; 1903, he 151, 180) gives the following 
analysis of the grain :—moisture, 8-01; oil, 3°36; albuminoids, 5°81; soluble 
carbohydrates 70°06 ; woody fibre, 8°47 ; soluble mineral matter, 1°34; sand and 
silica, 2°95; total nitrogen, 1-00; albuminoid nitrogen, ‘93. [C/. Church, Food- 
Grains of Ind., 1886, 39-40; Basu, Agri. Lohardaga, 1890, pt. 2, 29; Pharmacog. 
Ind., 1893, iii., 619-20 ; Rice, Mysore Gaz., 1897, i, 117-8; Mukerji, Handbook 
Ind. Agri., 1901, 30-1, 259; Standen, Rept. Land Rev. Settl. Betul, OC. Prov., 
1901; Crop Exper., Bomb.) 

- PENNISETUM TYPHOIDEUM, Rich. ; Fl. Br. Ind., vii., 82- 
9; Duthie, Fodd. Grass. N. Ind., 1888, 18; Lisboa, Bomb. Grass., 1896, 
34, and t.; Prain, Beng. Plants, 1903, ii., 1169 ; Penicillaria spicata, Willd., 
Duthie and Fuller, Field and Garden Orops, i., 30-2, t. vii.; Grammer. 
The Bulrush, Cumboo or Spiked Millet, bdjra, lahra, kasa-jonar, jéndhariya, 
lendha, kambi, gantelit, sajja-lu, sajje, mattari, etc. A tall erect grass, 
5 to 6 feet high, probably of African origin. ) 

CULTIVATION.—Though grown to a less extent than judr (Sorghum 
vulgare), its cultivation is geographically very similar and comprises ex- 
tensive tracts in Northern, Western and Southern India. The following 
were the acreages in British India during the three years ending 1905-6 :— 
14,137,482 in 1908-4 ; 10,369,765 in 1904-5; and 11,630,710 in 1905-6. 
In the Native States :—1,382,473 in 1903-4; 1,305,446 in 1904-5; and 
893,949 in 1905-6. = 

Bengal.—This crop may be described as unimportant, the area fluctu- 
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ating between 30,000 and 60,000acres. According to Mukerji (HandbookInd. 
Agrt., 1901, 259) itis grown on poor, free, dry, sandy soil. Village refuse is 
sometimes used as manure, but no irrigation is required. Itissown at the end 
of July at a rateof 6 to 101b.seed per acre. Harvesting takes placein October 
and November, andtheoutturn of grain amounts tofrom300to500Ib. peracre. 

United Provinces,—The area in 1905-6 amounted to 1,792,526 acres 
in Agra and 372,848 in Oudh. In Agra the largest areas occur in Budaun, 
200,643 acres; Agra, 166,787 acres; Moradabad, 166,014 acres ; Etah, 
113,936. acres ; Allahabad, 95,903 acres ; Shahjahdnpur, 99,049 acres ; 
Barelii 87,746 acres. In Oudh, Hardoi, 130,771 acres ; Unao, 59,738 adred’ 
Sitapur, 47,884 acres ; Lucknow, 36,588, acres, etc. According to Duthie 
and Fuller it is a kharif crop, sown a little later and reaped a little earlier 
than judr ; is accordingly a useful substitute when sowing has been delayed 
through floods or failure of the rains until judr is impossible. It is rarely 
sown alone, but generally mixed with the same minor crops as are grown 
with judr, except that mung (Phaseolus radiatus, Linn.) is usually re- - 
placed by moth (P. aconitifolius). It generally occupies: poor, light 
soil, and requires less rainfall than judr. It is never manured and rarely 
irrigated. The land is ploughed one to four times and the seed (mixed 
with that of the subordinate crops) sown at the rate of 2} to 3 seers per 
acre. There should be at least one weeding. The grain ripens towards 
November, when the heads are cut off and carried to the threshing-floor. 
The cost of cultivation is estimated at Rs, 9-8a. per acre, and the outturn 
varies in different localities from about 54 maunds of grain to 7 maunds, 
and the outturn of dry fodder about 30 maunds. [Cf. Agri. Ledg., 1895, 
No. 17,233 ; Nevill, Dist. Gaz. U. Prov. ; Cawnpore Exper. Farm Repts.]~ 

Central Provinces and Berar. —The area in 1905-6 was 40,608 acres 
in the Central Provinces and 55,188 acres in Berar. In the former : — 
Nimar, 22,146 acres, and Narsinghpur, 11,470 acres ; and. in the a 
cultivation is almost entirely in Buldana with 46, 080 acres. 

Rajputana and Central India.—The crop is grown largely in thie 
Native states, especially in Alwar, where in 1905-6 the area was 221,604 
acres ; Bharatpur, 193,465 acres ; Gwalior, 184,426 acres ; Marwar, 165, 692 
acres ; Jaipur, 79,093 acres ; Mysore, 39,944 acres. In Ajmir-Merwara the 
area was 32,043 acres. The crop is sown at the same season as barley 
(June-July), and on dry lands only. The average yield is stated to be 
1:73 cwt. per acre. [C/. Watson, Rajputana Dist. Gaz., 1904, 1., A., 46, 56.] 

Panjab and North-West Frontier.—Bdjra is largely grown in the 
districts of the Panjab, and in the dry elevated tracts south of Rawalpindi 
it constitutes the principal kharif crop.. In 1905-6 the area was 829,269 
acres.. The largest shares are as follows :—Jhelum, 108,684 acres ; Gujrat; 
103,624 acres ; Rawalpindi, 94,766 acres; Attock, 68,357 acres ; Gurgdon, 
66,091 acres ; Hissar, 64,345 acres ; Shahpur, 55,746 acres ; Delhi, 21,016 
acres; Rohtak, 13,219 acres. In the North-West Frontier the area was 
71,355 acres, mainly in Kohat. During the year under review the area 
seriously declined. In the districts of Hissar, Rohtak, Gurgéon, Delhi 

and Karnal it fell from 1,135,674 in 1904-5 to 169,116 acres in 1905-6. 
The average yield for the year 1901-2 was 407 lb. per acre in the Panjab, 
402 Ib. in the North-West Frontier. In Dera Ghdzi Khan it is the most 
important crop after wheat, and in the Rawalpindi district is the staple 
of the autumn harvest. It thrives everywhere in the plains at the 
base of the Salt Range, and in untoward years is usefully replaced by til 
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(Sesamum indicum) or some of the pulses. In the Karndl district it 
thrives best on a 9 » soil, and is thinly sown after the first rainfall, 
mixed with the seed of some small pulse. In Kohdt it is sown between 
April, and August, and is the principal khari/ crop on the barane (ic. 
unirrigated) lands of the district. The crop is generally cut in October. 

‘ In the Bannu district it is largely grown on the stiffer thal soils. It is 
sown at the rate of 2 to 5 seers per acre from the middle of March to 
end of July. The first-sown crops ripen about the middle of August, 
and.ears are plucked as they ripen till early in December. ([C/. Dist. Gaz. 
Panjab ; Settl. Repts. Panjab.) 
_., Bombay and Sind.—The area in 1905-6 was 4,354,437 acres in Bomba 
and 867,406 acres in Sind. In Bombay the largest areas were :— - 
nagar, 904,590 acres; Nasik, 808,469 acres; Poona, 681,413 acres ; 
_Khandesh, 583,686 acres ; Satara, 366,940 aeres ; Bijapur, 340,560 acres ; 
Kaira, 218,159 acres. In Sind, Thar and Parkar, with 406,033 acres, and 
Hyderabad with 338,221 acres, are the chief localities. 
»| Mollison says it is entirely a rain crop, occupying the lighter deserip- 
tion of soils in all districts of moderate rainfall. The crop does best when 
the climate is moderately dry and when the monsoon comes in downpours, 
with plenty of sunshine between the showers. Except in parts of Khandesh 
it is always a mixed crop, and as such may be grown continuously on the 
same land. But rotation is also frequent. In the lighter soils of Khandesh 
it is considered a good preparation for varddi cotton. In the sandy soils 
of Kaira, Ahmadabad, ete., it is rotated with kodra (Paspalum scrobi- 
culatum), sundhia (Sorghum bicolor), judr (Sorghum vulgare), etc. 
In the light soils of the Deccan it is rotated with judr, niger-seed, etc. In 
the Deccan the subordinate crops with bdjra (== bdjrt in Bombay) are, 
separate rows of tur (Cajanus indicus) and a sprinkling of udid 
(Phaseolus Mungo, Linn.), math (P. aconitifolius), kulthi (Dolichos 
biflorus), ambddi (Hibiscus cannabinus), etc. In Gujarat the most 
common subordinate mixture is perennial rozi cotton in rows and math in 
amongst the bajri, but two or more of the following may also form sub- 
ordinate. crops, viz. mag (Phaseolus radiatus, Linn), chola (Vigna 
Catjang); guvdr, tur or tuver (Cajanus indicus), sesamum and sheria 
(Hibiscus cannabinus). 

In Gujarat the land should be ploughed two or three times after the 
first fall of rain, then left forsome time. The field should again be ploughed 
shortly before sowing. Sowing takes place between Ist and 15th of July 
The seed-rate mixture recommended is as follows :—bajri, 6 lb. per acre ; 
guedr, 1 lb. ; math, 1 lb. ; mag, $ lb. ; sesamum, } lb. ; ambddi or sheria, 
4lb.; twver, 14 to.2 lb. All are mixed together before sowing, except 
tuver, which is sown separately in every fourth row. The seed is drilled 
in rows about. 15 inches apart, and the surface then levelled. When the 
seedlings are about 6 inches high, the crop is bullock-hoed and hand- 
weeded, and again when 2 feet high. A crop sown in early July will be 
ripe the beginning of October. It is reaped with a sickle close to the 
ground, left lying in the field for several days, and then stacked. 

Mollison gives the following outturn (grain, seed or by-product) from 
a well-managed field in the Kaira district :—bajri, 900 Ib. ; math, 120 Ib. ; 
guvdr, 80 lb. ; sesamum, 60 lb..; sheria, fibre. “The cost of cultivation he 
estimates at Rs. 26-la. per acre. (Cf. Crop. Exper. Bomb. Pres. ; Mollison, 

‘ Textbook Ind, Agri., 1901, iii., 18-23.) 
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THE BAJRA MILLET 

Madras and Mysore.—The total area in 1905-6 was 3,004,717 acres 
in Madras and 39,944 acres in Mysore. In Madras the largest areas occur 
in Coimbatore, 580,299 acres; Salem, 376,257 acres ; Cuddapah, 341,311 
acres ; South Arcot, 276,284 acres ; Guntur, 255,511 acres ; Trichinopoly, 
173,721 acres ; North root; 133,643 acres ; Madura, 164, 194, ete. * 
Mysore, Chitaldrug had 33,448 acres. 

In the Godavari district it is grown on regada, lanka and sandy sete, 
The ground is manured in March by penning cattle or sheep on it, and in 
May it is ploughed twice every six days for three weeks. The ground, 
both then and at the time of sowing, should be moist.’ The seed, which 
should be the previous year’s produce, is sown in June, 4 seers to the acre. 
In Coimbatore it is cultivated on dry lands, except black. It is often 
grown as a mixed crop with cotton, castor-oil, pulses, etc. The land is 
ploughed in April, during the heavy rains, after having been manured. 
In July-August it is again ploughed, and the seed, mixed with various 
pulses, is sown broadcast, with ddl or beans in rows a few feet apart. 
After six weeks the crop is interploughed and occasionally weeded. In 
November—December it is reaped by cutting off the ears as they ripen. 
The pulses are gathered gradually up to February, when the kambu stalks, 
beans, etc., are all pulled up together, leaving the cotton and castor only. 

Burma. oun 1905-6 the area was 74,802 acres, all in Upper ss pers 
and chiefly in Myingyan, 42,958 acres, and Magwe, 26,526 acres. 

Diseases.—An interesting account of the disease known’ as 
Sclerospora graminicola is given by Butler in the Memoirs of the 
Department of Agriculture, India (1907, ii., No. 1). As Butler points out, 
however, itis not usually of sufficient intensity to attract much attention. 
[Cf. Maxwell-Lefroy, Mem. Dept. Agri. Ind., 1908, ii-, 9.] : 

FOOD AND FODDER.—The grain is used chiefly by the lower classes 
of Natives, and in many parts of India is their staple Foon. \ The flour, 
made into cakes or bread with butter-milk, is considered more nutritiots 
than rice. In Khandesh it is often eaten with butter and various condi- 
ments. The following isthe analysis published by Leather (Agri. Ledg., 
1901, No. 10, 370; 1903, No. 7, 151, 154, 181) :—moisture, 8°77 per cent. ; 
oil, 5°33; albuminoids, 9°52; soluble carbohydrates 73°52 ;' woody 
fibre, -78; soluble mineral matter, 1°73; sand and silica, *35; total 
nitrogen, 1°61; albuminoid nitrogen, 1°51. | 

In the Panjab, bdjra is occasionally grown for Fopprr and in un- 
favourable seasons may be given to cattle in the green condition, especially 
if the crop has proved a failure. The stalks, after the grain has ripened, 
are more or less utilised in all the provinces where available. In the 
Karnal district it is said that in some of the higher villages the stalks, 
called déndar, are even stacked and preserved until required, when they 
are chopped up and given to cattle along with green fodder. Bajra straw 
is much more generally employed as a cattle fodder in the Madras 
Presidency than in most other provinces. [C/. Church, Food-Grains of 
Ind., 1886, 56-9.] 

PERFUMERY (see Oils, p. 820). 

PETROLEUM; Ball, in Man. Econ. Geol. Ind., iii., 124-54; Fritz 
Noetling, Occur. of Petrol. in Burma, in Mem. Geol: Surv. Ind., 1897, xxvii., 
pt.2; Holland, Rev. Min. Prod. Ind., in Rec. Geol. Surv. Ind., 1905, xxxii., * 
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MINERAL OIL 

pt. 1, 69-77; 1906, xxxiii., pt. 1, 15; 1907, xxxvi., pt. 2,77. The mitti-kd-tél, 
kala salajit, minak tanah, manyenney, manti-tayilam, yé-nd, eto. Petroleum, 
otherwise known as mineral or rock oil or naphtha, is essentially a mixture 
of hydrocarbons of the paraffin and olefine series. It occurs stored in loose- 
textured conglomerates and sandstones, in which its distribution is similar 
to that of water in porous strata, being retained by impervious beds of clay. 
Tt may exude through any accidental fissure at the surface of the earth 
and thus form natura! oil-springs, but is chiefly obtained by boring through 
the impervious covering strata into the oil-sands below, from which t 

may be raised by pumping ; or it sometimes “ gushes ” out by pressure 
f the associated gaseous hydrocarbons. As to its origin, vdrious theories 
have been advanced, such as that it is derived from the action of water on 
strongly heated iron carbide contained in the interior of the earth: and 
that it has been formed by the decomposition of the remains of animal 
matter at a high temperature or in contact with saline deposits, and the 
subsequent resolution of the more permanent fatty constituents into 
hydrocarbons and free carbon dioxide. Ball remarked on this subject, 
“There can be little doubt that the formation of petroleum is intimately, 
though obscurely, connected with the presence of salt, otherwise it would 
be difficult to account for the simultaneous occurrence of petroleum and 
brine-springs, which have been observed in India, as well as in Pennsyl- 
vania and Virginia.” 
- Although much progress has been made in developing the petroleum 

resources of India, at the present day, according to Holland, these afford 
little more than 1} per cent. of the world’s supply. The chief sources are 
the United States and Russia, which together produce about 90 per cent. 
[Cf. Redwood, A Treatise on Petroleum, 1906, for an account of the chief 
occurrences and a full bibliography.) The following figures show the 
huge increase in the Indian production within recent years :—1890, 
4,132,287 gallons; 1895, 13,003,748 gallons; 1900, 37,729,211 gallons ; 
1904, 118,491,382 gallons ; 1906, 140,553,122 gallons. The traffic of 1906 
on 1905 represents an expansion of 22°6 per cent.—mainly in the new 
Singu field, of which it is believed a large portion is still held in reserve. 

“OCCURRENCE.— According to Holland, petroleum in India is confined 
to the two systems of folded rocks at either extremity of the Himala 
(1) the Iranian on the west, including the Panjéb and Baluchistan, and 
continued beyond British limits to Persia, and (2) the Arakan system on 
the east, including Assam and Burma, and continued to the oil-fields of 
Sumatra, Java and Borneo. In both areas the oil is associated with 
tertiary strata. 

Panjab and United Provinces.—The districts from which oil has 
been reported are Shahpur, Jhelum, Bannu, Kohat, Rawalpindi, Hazdra 
and Kumaon. The output, however, is small, ranging between 1,000 to 
2,000 gallons a year. In 1903 it amounted to 1,793 gallons, and in 1906 
stood at 871 gallons. 

Baluchistan.—The early efforts made to develop the oil resources in 
different parts of Baluchistan have been described in the Dictionary. The 
most prominent of these are near Khotan in the Marri hills and Moghal 
Kot in the Shiréni country, where springs examined in 1891 were found 
to yield oil of a high quality. Holland says that the rob gre in the 
neighbourhood of Moghal Kot affords a good illustration of the way in 
which a country, well endowed with the conditions necessary for the 
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production of petroleum, may lose its resources by destruction of the 
natural reservoirs. “ The Moghal Kot oil-bearing beds form a very open 
anticlinal fold, whose axis pitches to E.N.E., and if the dome possessed the 
necessary plastic, impervious envelope, the oil rising up from. below would 
have become concentrated in the porous beds which form the saddle, but 
for the fact: that along this line the rocks are more easily eroded by surface 
water, and the anticline thus forms the gorge of a river by which the rocks 
have been opened to permit the waste of oil for an indefinite time ” 
(Holland). vomnsitt. add 

[Cf. Holland, Min, Oi from Suliman Hills ; also Oldham, Rept. on Otl Locality 
near Moghal Kot, in Rec. Geol. Surv. Ind., 1891, xxiv. pt. 2, 83-97; De La 
Touche, Rept. on Oil Springs at Moghal Kot, in Rec. Geol. Surv. Ind., 1892, xxv., 
pt. 4, 171-80; also Rept. Exper. Boring at Sukkur, 1895, xxviii., pt. 2, 56-8; 
Progress of Petrol. Operat. in Baluchistan, Govt. Publicat. Simla, June 13, 1892.) ~ 

Assam.—In 1865 the springs in the Assam oil-fields were visited by 
Medlicott, who stated that, though the discharge was small, they were 
the most promising he had seen. . In 1867 a Calcutta firm obtained per- 
mission to prospect and struck a promising oil-spring at a depth of 118 feet 
near Makum, but nothing more was done till 1883, and very little develop- 
ment occurred in the following sixteen years. These oil-fields were. first 
systematically reported on by Mallet (Mem. Geol. Surv. Ind., 1876, xii., 
356), and were again examined by Mr. R. A. Townsend, Superintendent 
Petroleum Works, Baluchistan. According to Mallet, the oil-springs may 
be classified for commercial or leasing purposes into the following districts 
—(1) those of the Tipam Hill, north of the Dihing ; (2) those of the range 
between the Dibing and Disang ; (3) those of the Makum coal-field, south 
of the Dihing between the Dirack and Tirap rivers; (4) those to the east 
of the Tirap. The chief locality is that of the Makum coal-field, the best 
wells being at. Digboi. In 1899 the Assam. Oil Company was formed with 
a nominal capital of £310,000 (Holland, Rev. Min. Prod. Ind.,..l.c.. 75). 
The result was that the output rose from 623,372 gallons in 1899 to 
1,756,759 gallons in 1902; 2,585,920 gallons in 1904; and 2,733,110 
gallons in 1905., BORh nai 

Holland observes that “the belt of tertiary rocks extending from the 
north-eastern corner of Assam for about 180 miles south and west shows 
frequent signs of oil, nearly always in association with coal and sometimes 
associated with brine-springs and gas-jets. The series of earth-folds, in 
which this corner of Assam occurs stretches southwards to. Cachar, where 
oil-springs are also known, through the little-known Lushai hills into 
Arakan, and in the same system of parallel folds occur the oil-fields of the 
Arakan coast on one side of the Yoma, and those of the Irrawaddy valley 
on the other.” [Cf, Repts. of Assam Oil Coy., Ltd., 1900-3.] 

Burma.—Holland furnishes the following brief account of the areas of 
Burma that are actually worked at the present day. “‘ The most pro- 
ductive oil-fields of Burma, are those on the eastern. side of the Arakan 
Yoma, in the Irrawaddy valley, forming a belt stretching from the Magwe 
district, in which the well-known field of Yenangyaung occurs, through 
Myingyan, in which Singu occurs, across the Irrawaddy into Pakokku, where 
Yenangyat is situated. Oil is, however, known further south in Minbu, 
Thayetmyo and Prome, and. further north in the Chindwin valley, but 
these areas have not so far been thoroughly prospected, and the great 
development which has recently taken place has been the direct, outcome 
of work in the three fields, Yenangyaung, Yenangyat, and Singu.” 
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oN ung, the best known and most developed of the fields, still Yenangysung. 
holds the lead as producer. ‘The oil in this area has been worked by Native 

on both sides of the dome for well over one hundred years, and before 
the annual yield was generally over two million gallons, but soon 
m aieianda drilling was introduced in the central Kodaung tract in 
the output gradually rose to over 10 million gallons in 1894, and last ria. 

, 1903, reached a record of 56,920,662 gallons.” In 1904 the output 
of Yenangyaung was 73,428,960 gallons, and in 1905, 85,648,749 gallons. 
_. “Yenangyat yielded very small supplies of petroleum before 1891, Yenangyat. 

en drilling was started by the Burma Oil Paepeny The expansion 
pro 

RAG 

i uced, but rose rapidly yi. 
ee ,088 gallons in 1898, to 22,665,518 in 1903.” It has since, however, 

pped to about 18} million gallons a year. 
_ “Singu has suddenly come into prominence. Petroleum was first Singu. 
struck by the Burma Oil Company in this area on October 30, 1901, and 
rrangements were then made to provide tanks for its reception. Pro- 

duction did not consequently begin till 1902, when only 174,880 gallons yiaa. 
were turned out, with the opening of the new wells, but the output jumped 
up to 5,617,381 gallons in 1903 ; 23,677,450 gallons in 1904 ; and 37,541,177 
war in 1905, The crude oil first obtained had a specific gravity of 
0°8247 and flash-point under 40° F., in consequence of which primary stills 
were erected on the field to remove the light naphthas before transport to 
the Rangoon refineries.” 
__.“ Besides the Upper Burma oil-fields, the islands off the Arakan coasts, Arakan. 
noted for their mud volcanoes, have also been known for many years to 
contain oil deposits of uncertain value. The chief operations have been 
carried on in the Eastern Barongo Island near Akyab and on Ramri Island 
in the Kyaukphyu district. During the past six years the average output 
of the former area has been 42,926 gallons, whilst in Kyaukphyu the output 
in the same period has averaged about 100,000 gallons, with a distinct 
tendency to decline,” but the output from these islands is now rapidly 
diminishing. 

_ The total production of oil in Burma in 1905 amounted to 142,063,846 Total Pro- 
. The output of the various oil-fields was as follows :—Akyab, duction. 

53,455 gallons; Kyaukphyu, 60,647 ; Yenangyaung, Magwe, 85,648,749 ; 
i Myingyan, 37,541,177; Yenangyat, Pakokku, 18,759,818. 

[Cf. Fritz Noetling, Rept. Petrol. Indust. Upper Burma, 1892 ; Upper Burma 
Gaz., 1900, ii., pt. 1, 249-77; 1901, ii,, pt. 2, 300, 400-1; Max and Bertha 
Ferrars, Burma, 1900, 129; Nisbet, Burma under Brit. Rule and Before, 1901, 
i., 392-5; Rept. Rangoon Chamber of Comm., 1901, 52; 1902, 98; Petrol. Indust. 
in Burma, in The Empress, Aug. 1903, 1-8.] 

Properties and Uses.—For particulars regarding the introduction and Uses. 
expansion of the demand for kerosene oil for illuminating purposes in India, 
the reader is referred to the particulars given under Oils (see p. 812). 
The following information on the composition and uses of petroleum is 
abstracted mainly from the account published by Mr. Edmond O’Neill 
(Develop. of Petrol. Indust.,.1901). Chemically considered, petroleum is a 
liquid of varying composition. ‘The colour from clear water, white properties. 
through shades of yellow, amber, and brown to black. Its viscosity varies 
from great mobility to a thick tar-like mass, and its specific gravity from 
0-771 to 1-020. The refractive index and coefficient of expansion are high 
and the specific heat is low, but both vary in oil from different places. 
Oils from the same locality usually resemble one another, but not always. 
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MINERAL OIL 

Crude petroleum is used to a very slight extent otherwise than as a 
fuel, a mixture for insecticides and for coarse lubrication. A quantity is 
also used in gas-making. For other purposes it must be refined, and thi: 
is effected by distillation. The crude oil is made up of a number of pro- 
ducts of different boiling-points, some gaseous, some liquid, some solid. 
On boiling the oil and condensing the vapours, first the gaseous, then the 

liquid, and then the solid pass over, leaving a non-volatile residue. These 
distillates and the residue are themselves made up of a number of different 
bodies that may to a certain extent be separated. The most valuable of 
these is the illuminating oil, known also as Kerosene, coal oil, urning 
naphtha and by various other names. The portions of the distillate 
boiling at lower temperatures than the illuminating oils are also of com- 
mercial value. They are known as gasolenes, rhigolenes, ligroines, ben- 
zenes, petroleum spirits, etc. Their principal use is as solvents for fats, 
oils, varnishes, paints, and as fuel for gas engines, gas machines, ice- 
making machines, and other purposes. The higher boiling portions of the 
distillate are employed chiefly as lubricants. Still higher boiling portions 
that condense to solids and semi-solids are known as yaselines and 
paraffins. | WR 5 

Simple distillation is not sufficient to prepare the above substances, 
so that they can be satisfactorily used. They must be purified. ‘This 
usually consists in distilling, washing with acid (mostly sulphuric), alkali 
(usually soda or ammonia), and water. Sometimes the distillates are 
sprayed through air to remove malodorous constituents. Some of the 
oils are bleached either by the sun or by chemical reagents, or they may 
be filtered through charcoal or bone-black. In the case of solids, re- 
crystallisation is ordinarily resorted to, 7.e. the body, such as paraffin, is 
dissolved in some of the low-boiling constituents, usually naphtha, and 
the solution cooled in ice and salt. The paraffin thus crystallises out. 

[Anal. of Petrol., in Rec. Geol. Surv. Ind., 1891, xxiv. pt. 4, 251; Engler, Chem. 
Qual. of Petrol. from Burma, 1894, xxvii., pt. 2, 49-54; Hurst, Soap Making, 
1898, 56-7 ; Thorpe, Dict. Appl. Chem., 1900, iii., 111-20.’, reer 

Tests and Legislative Measures.—The term “‘ Flashing-point ” is 
technically employed to designate the temperature at which any sample 
of petroleum or its products begins to give off sensible quantities of in- 
flammable vapour. To prevent accidents it was enacted by the American 
Petroleum Act, and by the British Petroleum Act of 1871, that no petroleum 
oil should be used for burning in lamps which gave off inflammable vapours 
at any temperature below 100° F. (38° C.) when tested in an open cup 
described in the schedule of the Act. The increase in the consumption of 
the article, however, between 1871 and 1877 necessitated. the adoption of 
a system of testing less liable to vary. The question was referred to the 
late Prof. Sir F. Abel, who proposed the use of a closed vessel to be 
heated in hot water, with a standard flashing-point of 73° F., equivalent to 
100° on the open-cup system. This proposal was eventually adopted as 
the basis of the English Petroleum Act of 1879. The law under which 
petroleum is tested in India is Act XII. (1886), in which the testing 
apparatus prescribed is an improved form of Abel’s. Several other modifi- 
cations, based on the special conditions attendant on the application of the 
test ina warm climate, have also been incorporated in the schedule of the 
Act. As changes of pressure influence the flash-point, a table showing the 
corrections to be applied for variations in barometric pressure is ‘also 
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ppended. Dangerous petroleum is defined as petroleum having a flash- 
oe below 76° F., but a consignment guaranteed uniform is not to be 

idered dangerous if it has an average flash-point of 73° and no 
sample flashes below 70° F. 

Revenue.—In 1888 an import duty of half an anna a gallon was levied 
by the Government of India on petroleum, and in 1899-90 the revenue 
obtained amounted to Rs. 1,62,392. In 1894-5 this tax was doubled, as 

rt of the means adopted to reduce the large deficit which then existed. 
he revenue from petroleum in that year was Rs. 3,17,995. Since 1894 
e tax has remained at 1 anna per gallon, and the revenue thus obtained 

ing the five years 1900-6 amounted to the following figures :—1900-1, 
. 49,29,.432 ; 1901-2, Rs. 53,05,104; 1902-3, Rs. 53,79,857; 1903-4, 

Rs. 43,99,912 ; 1904-5, Rs. 45,88,289 ; 1905-6, Rs. 36,64,723 (— £244,314). 
TRADE.—Internal.—The movements within India itself are instructive. 
jus the total recorded Exports of internal trade transactions by 

ail and river in 1904-5 amounted to 4,366,522 ewt. ; in 1905-6, 4,458,544 
swt. ; and in 1906-7, 6,194,699 cwt. Of that amount Bengal exported 
,092,587 cwt.; Bombay. port, 1,531,394 cwt.; Madras ports, 983,133 

ewt. The chief rwportine provinces were Eastern Bengal and Assam, 
1,294,710 cwt. ; Madras, 892,290 cwt.; United Provinces, 851,335 owt. ; 
Bombay, 678,944, cwt.; Calcutta, 642,135 cwt.; Central Provinces and 
Berar, 587,547 cwt. The total coastwise transactions may be represented 
by the following quotations :—Imports, 1901-2, 17,187,223 gallons, valued 
at Rs. 70,97,587 ; in 1903-4, 40,469,364 gallons, valued at Rs. 1,62,72,273 ; 
and in 1906-7, 66,065,365 gallons, valued at Rs. 2,40,54,011. Of Exports, 
Burma supplied in 1906-7, 58,572,648 gallons, and Bengal, 1,231,537 
gallons. Of that supply Bengal took 33,074,834 gallons; Bombay, 
9,226,720 gallons;. Sind, 2,428,796 gallons; and Madras, 8,896,029 
gallons. But in addition to Indian petroleum, foreign oil is carried alo 
the coast. In 1901-2 this came to 6,069,534 gallons, and by 1906-7 
decreased to 2,304,032 gallons, the major portion being from Bombay to 
Madras, Kathiawar and Goa. 

_ The Trans-frontier export trade in petroleum shows in recent years 
a steady increase. In 1904-5 the figures were 160,559 cwt., valued at 
Rs. 10,65,506 ; 1905-6, 180,748 cwt., valued at Rs. 11,15,212; 1906-7, 
178,533 cwt., valued at Rs. 11,81,921. The largest quantities go to Nepal, 
viz., in 1906-7, 100,938 cwt., while considerablequantities are also conveyed 
to the Shan States and Kashmir. The imports during the same period are 
unimportant, amounting in 1906-7 to only 66 cwt. 

External (Foreign) Exports.—The foreign Export trade in petroleum 
has sprung into eminence within the last two or three years. The 
following are the exports of kerosene and paraffin wax for the period 
1900-7 :—1900-1, 258,752 gallons kerosene, valued at Rs. 1,29,376, and 
37,943 cwt. wax, valued at Rs. 7,94,551; 1901-2, 16 gallons kerosene, 
valued at Rs. 8, and 54,097 cwt. wax, valued at Rs. 9,45,443; 1902-3, 
2,085 gallons kerosene, valued at Rs. 1,050, and 56,464 ewt. wax, valued at 
Rs. 10,43,149 ; 1903-4, 913,908 gallons kerosene, valued at Rs. 4,27,692, 
and 43,894 cwt. wax, valued at Rs. 8,13,128; 1904-5, 4,076,139 gallons 
kerosene, valued at Rs. 19,99,413, and 54,707 cwt. wax, valued at Rs. 
11,13,777 ; 1905-6, 1,766,566 gallons kerosene, valued at Rs, 8,83,151, 
and 56,795 cwt. wax, valued at Rs. 11,58,394; and in 1906-7, 24,684 
gallons kerosene, valued at Rs. 10,928, and 60,208 ewt. wax, valued at 
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Rs. 12,42,601. Exports of mineral oils, other than kerosene, amounted 
in 1904-5 to 164,253 gallons ; 1905-6, 12,962 gallons ; and 1906-7, 881,452 
gallons. India also re-exports large quantities, amounting in 1904-5 to 
2,097,472 gallons; 1905-6, 1,161,012 gallons; and in 1906-7, 486,676 
allons. . 7 

; Imports.—The Imports of mineral oils are large and important. Accord- 
ing to Holland, during the years 1897-1903 they averaged nearly 853 million 
gallons, valued at £2,314,801. Of the two great producing countries, 
Russia and the United States, which during the years in question supplied 
between them about 93-5 per cent. of the imported foreign oil, Russia has 
been gradually increasing its predominance over the States. “In 1897-8 
Russia contributed 58-1 per cent. of the imports and the States 29-7, ba 
in 1901-2 the former had secured 85-5 and the latter only 9°5 per cent. 
the Indian custom, though a slight reversal occurred in 1902-3 ” (Holland). 
In the Imperial Gazetteer of India (iii., 139) later particulars are give 1. 
Of the imports, it is said of the foreign oil that “about 75 per cent., 
amounting to 64 million gallons a year, comes from Russia, and 19 per 
cent. from the United States, while large quantities are now being obtained 
from the productive fields in the Dutch East Indies.” rR ge 

In the Review of the Trade of India (1905-6, 15-6) the total value of all 
mineral oils imported in that year into India is stated to have been Rs. 
222-9 lakhs, or 32 per cent. less than in 1904-5. Of this total, Rs. 178°3 
lakhs, or just 80 per cent., had reference to kerosene. During the years 
1900-6 the imports of kerosene (omitting last three figures) are quoted 
as follows :—1900-1, 72,602 gallons, valued at Rs. 3,10,34; 1901-2, 
91,467 gallons, valued at Rs. 3,51,57; 1902-3, 81,451 gallons, valued at 
Rs. 3,14,61; 1903-4, 71,559 gallons, valued at Rs. 3,07,58; 1904-5, 
76,190 gallons, valued at Rs. 2,97,56; 1905-6, 50,949 gallons, valued at 
Rs. 1,78,32. During the same period, it is interesting to note that the 
exports from Burma (omitting last three figures) rose from 8,269 gallons, 
valued at Rs. 33,53, in 1900-1 to 47,160 gallons, valued at Rs. 1,62,34, 
in 1905-6, and that while in 1905-6 the imports of foreign’ kerosene 
declined by 33 per cent. in quantity and 40 per cent. in value on the 
imports of the previous year, the exports from Burma to India are 
stated to have increased by 10 per cent. in both respects. . 

Analysing the figures of supply, we learn that Russia gave to India 
(omitting last three figures) in 1901-2, 84,478 gallons, and in 1905-6, 
7,617 gallons ; the United States, 5,768 and 22,332; the Straits Settle- 
ments, 1,023 and 10,391; and Sumatra, nil and 5,401 gallons. As a 
parallel to these records, it may be here added that Burma supplied India 
in 1901-2 with 13,463 gallons, and in 1905-6 with 47,160 gallons. It is 
also stated that “ case oil” is giving place to “ bulk oil” importation, and 
that “ more than half of the above decline in total imports is to be trace 
to the falling off of 113 million gallons in arrivals of case oil from Russia 
alone, this being due to the destruction and anarchy that prevailed in the 
Russian oil region.” | vr 

Prices.—The following average prices in Calcutta, during 1905-6, of 
various classes of kerosene are quoted in the Review (l.c. 16) :—American, 
Chester, per case, Rs. 4-2-9 : Russian, Rising Sun, per case, Rs. 3-10-6 ; 
Anchor, per case, Rs. 3-6-8 ; Ram, per case, 3-9-7: Burma, Victoria, per 
2 tins, Rs. 2-11-5; Gold Mohar, per 2 tins, Rs. 2-14—6 : Borneo, Cobra, 
per 2 tins, Rs. 2-11-9 : Sumatra, Silver Light, per 2 tins, Rs. 2-11-9: 
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Sumatra, Silver Light, per case, Rs. 4-13-8. The prices of American 
Chester Oil, the standard illuminant, are shown to have been very steady 
for the last ten years. In 1896-7 the average price per case was Rs. 4-3-3, 
and in 1905-6, Rs. 4-2-9. 

_ PEUCEDANUM GRAVEOLENS, Benth. ; Fl. Br. Ind. ii., 
709; Cooke, Fl. Pres. Bomb., 1903, i., 570; Duthie, #1, Upper Gang. 
Plain, 1903, 396; Prain, Beng. Plants, 1903, i., 540; Umpetiirers. The 
Dill or Sowa, sowd, stilpha, baluntshep, samyeit, etc., (Sansk.) misreyd, 
satapushpa. 
Ate eel herb found throughout tropical and sub-tropical India, and often 

ivated for use as a VEGETABLE and for its Essentian Ow. The fruit yields 
on distillation with water 3 to 4 per cent, of an essential oil, which has well-known 
MEDICINAL properties and is also employed for perfuming soap. Both fruit and 
leaves are used to impart a flavour to eurries. [C/. The Bower Manuscript 
(Hoernle, transl.), 1893-7, 170; Pharmacog. Ind., ii., 128-9; iii., app., 159; 

f , Gard. in Ind., 1903, 344.) 

~ PHASEOLUS, Linn.; Fl. Br. Ind., ii., 200-4; Cooke, Fl. Pres. 
Bomb., 1902, 374-9 ; Duthie, Fl. Upper Gang. Plain, 1903, 223-7; Prain, 
Beng. Plants, 1903, i., 385-8; Lecuminos™. A genus of twining plants, 
usually herbaceous, of which some 15 species are indigenous to India. 

 P. aconitifolius, Jacq. ; Duthie and Fuller, Field and Garden Crops, 
1882, i., 41-2, t. xi. The Aconite-leaved Kidney Bean, moth (math), bhringga, 
banmudga kheri, bir mung, matti-kalai, tulka~pyre, kimctima-pesali, madki, 
ete. A perennial or annual herb, found throughout India from the Himalaya 
to Ceylon, ascending the hills to 4,000 feet in altitude, especiaily in the 
north-west. 
_. Generally cultivated in the plains as a hot-weather crop (June—July) 
and reaped in autumn (kharif, October-November), and specially suited to 
dry, light sandy soils and for green-manuring (Watt, Pests and Blights of 
the Tea Plant, 1898, 175, 177). In some localities it is an important crop, as 
in the United Provinces, where in 1904-5, together with urd (P. Mungo, 
Linn.),mung(P. radiatus, Linn.), and lobia (Vigna Catjang), it occupied 
an area of 1,062,783 acres ; and in Bombay (including Sind), where it alone 
occupied in 1905-6, 299,701 acres. Of the United Provinces, Duthie and 
Fuller state that it grows on the worst land that can be made to bear a crop. 
It is sometimes sown alone, but more often in millet fields, especially of the 
spiked or bulrush millet (bdjra). Its cultivation is very haphazard. Two 
or three ploughings ate held sufficient, and the seed is sown broadcast at 
the rate of 4 seers to the acre. The highest outturn which could be taken 
as an average is 8 maunds to the acre with rather less than double that 
amouht of fodder. Of Bombay, Mollison (Textbook Ind. Agri., 1901, iii., 
85-6) states that this pulse is fourth in importance, and is grown to a 
considerable extent in all districts except the Konkan. It is rarely sown 
alone, and is a common subordinate crop with béjra. The best outturn is 
obtained on the deep alluvium sands or sandy loams of Ahmadabad and 
Kaira. Heavy rain is harmful, and it is most successfully grown with a 
well-distributed rainfall of about 30 inches. It ripens after the bdjra 
and is reaped in November—December. A fair yield in an average season 
may be 120 Ib, pulse per acre from a seed-rate of 1} Ib. with the value of 
the pulse at 40 to 45 lb. per rupee. 

The beans are used to a considerable extent in certain parts of India, 
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especially in Bombay, as a VEGnTABLE. The pulse is split and eaten as 
ddl, also cooked in various ways. It is considered a useful MEDICINAL 
diet in cases of flatulence, and as a food in fever. The whole plant is 
a valuable FopprEr and is frequently grown, either alone or mixed with 
some millet, for this purpose exclusively. [Cf. Church, Food-Grains of 
Ind., 1886, 152 ; Leather, Agri. Ledg:,.1903, No.7, 152, 156,181.],, 

P. lunatus, Linn.; Kew Mus. Guide, 1907, 68. Lima’ or ‘Duftin 
Bean, kursumbulle-pullie, bunbur-butti, tik-bit-zim, kerow-simbi, kataridabooa 
mah, udadyaweli, pegyi, etc: A tall biennial, with long scimitar-shaped 
pods and large seeds of variable colour. According to De Candolle, this 
is a native of Brazil. In India it is very generally cultivated, especially 
in Assam, Burma, Bengal, the United Provinces, the Panjab, ete. 

According to Firminger (Man. Gard. Ind. (ed. Cameron), 180), the seed should 
be sown in the plains during October (or just when the rains are over) and in rows 
about 4 inches apart; on the hills the sowing season is from March to, June. 
The ripe seeds of the best kinds are pure ivory-white, and, when cooked in a 
similar way to haricot or broad beans, are used as a VEGETABLE and said to have 
the flavour of roasted chestnuts. Duthie says the young pods are sliced and 
cooked like French beans. audathatee. 

Interest has recently been aroused in this bean owing to the poisonous pro- 
‘perties which the species sometimes exhibits. A report was issued by Dunstan 
on its chemical composition (Proc. Roy. Soc., 1903, 72, 285; also Agri. Tedd» 
1905, No. 2). The first specimens’ examined came from Mauritius, where the 
plant is raised in a practically wild state and used as a green'manure. Chemical 
examination showed the presence of a cyanogenetic glucoside (phaseolunatin) 
and an enzyme. When these two were brought into intimate contact, the 
glucoside was decomposed by the enzyme, yielding, amongst other substances, 
about 0:04 to 0:09 per cent. by weight of prussic acid, the largest quantity being 
found in seeds with dark, purple-coloured testa, and the smallest in seeds with 
almost white testa. In partially or wholly cultivated forms, the testa is either 
pink with a few purplish spots, pale cream-coloured or even white. Dunstan 
states that these are undoubtedly less poisonous than the almost wild type grown 
in Mauritius. While the Mauritius beans were being investigated there were 
imported into England from India quantities of beans described as Rangoon, 
Burma or Paigya beans, which were intended to be used in preparing food-stuffs 
for cattle. Plants were grown from some of them, and identified as P. Wnatus. 
(Cf. Bull. Imp. Inst., 1903, i., 16, 115]. Subsequently authentic samples of the 
beans were procured from Pakokku district, Burma, and these were found to 
contain 0-009 per cent. of prussic acid, a quantity quite sufficient to render them 
undesirable for consumption, at any rate in the raw state. Dunstan concludes 
by advising the cultivators of this particular bean to grow perfectly white forms 
rather than coloured varieties. Leather (Agri. Journ. Ind., 1906, i., pt. iii., 224), 
in a paper on Cyanogenesis in Plants, alludes to the poisonous property. ‘I 
have obtained prussic acid,” he says, “from Rangoon beans (Phaseolus 
lunatus) and vdl (Dolichos tablab) by simply allowing the crushed seeds to remain 
in cold water for a few hours” (see p. 767). More recently, Dunstan and Henry 
(Journ. Board Agri., 1908, xiv., 722-31) have given additional particulars and 
reviewed the results obtained by other investigators. They then conclude that 
“it is undesirable that any further definite advice should be given to discdhtinue 
the use of Rangoon beans, since in spite of the fact that both the red and white 
varieties have now been shown to yield prussic acid, there is at present no evidence 
that this is formed in quantity sufficient to be injurious, and although these 
beans have been used as a feeding stuff now for some years, no poisoning cases 
have been traced to them so far as is known. At the same time, since the beans 
yield prussic acid in varying quantity, it is clearly not.permissible to recommend 
them for use as a feeding material. All that can fairly be done at the moment 
is to place the facts on record.” [C7. Church, Food-Grains of Ind., 1886, 155.] 

P. Mungo, Linn., Mant., 101; Prain, in Journ. As. Soc. Beng., 1898, 
Ixvi., 423; var. Roxburghit, Prain, Beng. Plants, i., 387; P. Mungo, var. 
radtatus, Fl. Br. Ind., ii., 203 (in part); Duthie and Fuller, Field and Garden 

880 



HIGHLY PRIZED PULSE 

8, 1882, i., 39-40, t. x. The urud (or urd), dord, tircorai-kalai, mdsh- 
» ramra, udid, adad, patchay-pyre, minu-mulu, hasaru, etc. There 

has been some confusion regarding the nomenclature of P. Mungo and 
the species which follows—P, radiatus,—due chiefly to Roxburgh having 
transposed the original Linneannames. P’. Mungo, Linn., is the present 
splant, udid or urd; while P. radiatus, Linn., is the plant known in the 
vernacular as mung. There are two varieties of udid, one with large black 
seeds, the other with smaller greenish seeds, and these correspond very 
possibly with P. Mungo papeR and the variety Rowburghii. 

_ Area.—Urd is the most highly prized of the pulses of this genus, and is 
seraely cultivated in India, sometimes even in green manuring (see p. 225). 
Unfortunately the crop area is not uniformly and continuously recorded, 
so that only isolated quotations can be cited. In Bombay (including 
Sind) it occupied in 1905-6, 223,281 acres, but it would a r that either 
the wrong scientific names have been used in the official publications of 
Bombay (and in Mollison’s Textbook Ind. Agri.) for this and the next pulse, 
or that the names mag, mung and udid have the opposite significations in 
Bombay to those prevalent in the rest of India. In the Panjéb in 1904-5 
mung and mashtogether occupied 443,307 acres, and in 1906-7, 563,364 acres. 

According to Duthie and Fuller, udid is grown commonly as a subordi- 
nate crop with millet or cotton, but more often by itself. Sowing takes 
lace at the commencement of the rains, and the crop ripens, one variety 

in August and September, another in October and November. When 
own alone it is sown broadcast at the rate of 4 to 6 seers per acre. 

t prefers the heavier classes of soil, and is thus unlike mung, which 
prefers lighter soil. In this respect, it will be seen, Mollison holds a 
slightly different opinion, since he believes that both beans prefer heavy 
soils. Its average outturn when grown alone is about 5 maunds grain per 
acre with three times this weight of straw. In Bombay, Mollison states 

PHASEOLUS 
MUNGO 

Cultivation 

Varieties. 

Mixed 
Cultivation. 

that udid is grown generally subordinate to judr (Sorghum vulgare) or . 
other cereals. It is a very important crop in the black soils of Khandesh, 
and is grown fairly extensively in Nasik, Satara, Belgaum, Thana, and 
Ahmadabad. Of the total area during 1905-6, Khandesh had 106,870 ; 
Satara 33,673; Nasik 22,200; and Belgaum 14,689 acres. The total rabi 
crop came to 2,809 acres, of which 1,482 acres were in Kanara and 731 
acres in Kolaba,. It is raised mostly as a rain crop, subordinate to judr, 
but to a small extent alone in the khart/ season, and over a considerable 
area in the rabi, chiefly as a second crop after rice. 

Uses.—The green pods are eaten as a vegetable and the ripe grain is 
the most esteemed of all pulses in India. It is boiled and eaten whole or 
after being split, in the form of ddl. Parched and ground to flour it is 
made into balls with spice, or is eaten in the form of a sort of porridge or 
baked into bread—it is the chief constituent of the wafer biscuit known in 
Bombay as pépad. In the Panjab it is used in the form of two preparations 
known as bari and sepa. Both are prepared by soaking the seed for a couple 
of days in slightly warm water, then crushing to a pulp, drying and mixing 
with ghi or buttermilk. Both the grain and the straw are valuable as horse 
and cattle Foop. Mrpicrnatty this pulse is highly valued by the Hindus. 

(Cf. Sen, Rept. Agri. Stat. Dacca, 1889, 48; Banerjei, Agri. Cuttack, 1893, 
79-80; The Bower Manuscript (Hoernle, transl.), 1893-7, 187 ; Panjab Dist. Gaz. ; 
Rice, Mysore Gaz., 1897, i., 120-1; Basu, Cult. of Pulse Crops in Assam Valley, 
in Agri. Ledg., 1903, No. 5, 127-31; Leather, Agri. Ledg., 1903, No. 7, 152, 155, 
182; Joret, Les Pl. dans L’ Antiq., etc., 1904, ii., 248.] 
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PHCENIX — 
DACTYLIFERA THE DATE PALM 
Edible Date 

D.E.P., P. radiatus, Linn., Sp. Pl., 1753, 725; Prain, in Journ. As. Soc. 
vi., pt. i., Beng., 1898, lxvi., 422; P. Mungo, Fl. Br. Ind., ti., 203 (in part); Duthie 
romps and Fuller, lc. 37-8, t. ix. Green Gram, mung, mag, pessara, 
mae kheriiya, bulat, ghora muga, chhimi, pucha-payarti, withili, etc. This 

pulse is a native of India and is met with both wild and cultivated 
throughout the plains, ascending to 6,000 feet in the outer ranges of the, 
North-West Himalaya. There are three varieties, characterised by having 
green, yellow and black seeds. The confusion in nomenclature has 
already been explained under P. Mungo. ieee 

Area Area.—M ing is cultivated all over the Peninsula, though no estimate 
can be given of the total production. In Bombay, where it is returned 
separately (Season and Crop Reports), it is the fifth pulse in value, 
and occupied in 1905-6, 189,942 acres, and in Sind 32,690 acres. 
The most important centres are Dhdrwdr, Ahmadnagar, Khandesh 
and Bijapur. In Berar it would appear there were in 1904-5, 29,306 

Cultivation. acres under it. The method of cultivation is essentially the same as 
Subordinate for urd. Duthie and Fuller state that it is almost invariably a 
Crop. subordinate crop in fields of millet or cotton. It is, therefore, a 
Kharij Orop.  khartf crop, sown at the commencement of the rains and reaped in 

October. Cultivation is the same as for cotton or millet. If sown alone, 
the seed-rate is about 12 seers to the acre. It is reaped about a fortnight 
before the millet crop, and threshed out by bullocks in the usual way. 

Its chief cultivation is the kharif, but in Dhdrwadr, Koldba and 
Rabi Crop. Kanara it is grown in the rabi season as a second crop after rice. It 

is then sown alone, subordinate to judér and other cereals. It does 
ce best. on good, deep soil of fairly dense consisteney, and with a well- 

distributed rainfall of 30 to 35 inches. When grown after rice in 
the rabi season, cultivation is the same as for vdl (Dolichos Lablab), 
thoughthe seed-rate is rather less (15 to 20 lb. per acre) and the preparatory: 

Pure Crop. tillage more careful. - In the Deccan this pulse is sometimes sown alone 
in the kharif season as a catch crop before sugar-cane and other irrigated 
crops, which are planted in the rabé season (Mollison). The preparations 
made from mung are the same as those described for urd. ) 

[Cf. Sen, Rept. Agri. Stat. Dacca, 1889, 48; Basu, Agri. Lohardaga, 1890, 
i, 68; Banerjei, Agri. Cuttack, 1893, 79; Rice, Mysore Gaz., 1897, i, 121; 
Dutt, Mat. Med. Hind., 1900, 149-51; Leather, Agri. Ledg., 1901, No. 10, 371; 
1903, No. 7, 152, 155, 183; Basu, Cult. of Pulse Crops in Assam, Agri. Ledg., 
1903, No. 5, 131-2.] 

Date . PHCENIX, Linn.; Fl. Br. Ind., vi., 424-8; Gamble, Man. Ind. 
Palms. Timbs., 1902, 730-2 ; Prain, Beng. Plants, 1903, ii., 1095-6 ; Brandis, Ind. 

Trees, 1906, 644-6; Patmem. A genus of palms which.comprises some 
seven or eight species, all of which yield more or less edible fruits and are 
important from an economic point of view. 

D.E.P., P. dactylifera, linn. The Hdible Date; tree = khajir, kasser, mach, 
vi. pt. i, karmah, pind chirdi, tér, périta, swonpalwon, etc. ; fruit = khirma, chihdra, 
omer kukyan, pind, chirwi, jarikha, tamara, périch-chankay, somblon-zi, ete. ; 
Date. sindha, seindt, sendri are names for this tree that denote its origin from Sind. 
Habitat. A tall tree, often 100 to 120 feet, producing, when young, offshoots or 

“suckers” at the base of the stem. According to De Candolle, it has 
existed from prehistoric times in the warm-dry zone which extends from 
Senegal to the Indus basin, principally between the parallels 15° and 20°. 
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IN SIND AND THE PANJAB DACTYLIFERA 

» -CULTIVATION.—In India it is cultivated and self-sown in Sind 
and the Southern Panjab, icularly near Multan, Muzaffargarh, the 
Sind Sagar Doab, and in Trans-Indus territory. Near Dera Ghazi 
Khan the trees are numerous, on a strip of country 10 to 12 miles long 
from north tosouth. A few are planted in the Kastern Panj4b, at Saharan- 
ated the Ganges Doab, and in Bandelkhand. It is also grown in the 

and Gujarat. In recent years, through Government agency, 
plantations have been started in various places, e.g. in Sind. The chief 
difficulty in cultivating the tree is to secure the exact climatic conditions 
necessary for success. [Cf. Sly, Exper. in Cult. of Dates, in Agri. Journ. 
Ind., 1906, i., pt. iii., 256-7.) 

»Climate.—Fletcher (Agri. Ledg., 1906, No. 1) gives a full account Climate. 
of the conditions under which successful cultivation is carried on in other 
countries. The relative low humidity and rainfall in typical date-growing 
regions isa marked feature. Rain at the time of flowering spoils the pollen, 
and during the ripening season causes fermentation of the fruit. The 
former, in all regions of successful production, is March to May, and 
the latter, August to November. Where the best dates are produced, 
more than half the total yearly rainfall occurs between November and Rainfall. 
March, thus before flowering commences. On an average, rainfall during 
the flowering and fruiting season should not exceed 5 inches. 

In addition to this amount of rainfall, irrigation is absolutely essential, Irrigation. 
for if there be sufficient rainfall to dispense with irrigation, -it will be too 
great to allow the flowers to pollinate and the fruit to set fully and ripen 
well. The requirements as to temperature are peculiar. In a dormant ‘Temperature. 
condition, it can withstand temperature as low as 20° F., but an extremely 
high temperature is necessary to enable it to ripen its fruit. Neither 
flowers nor fruits are formed unless the mean temperature rises above 
64°5° F., and for the best and latest varieties (e.g. the Deglet Noor, Ayata, Races. 
Algeria) the mean temperature for the fruiting season (May to October) 
should be above 84° F., and for one month at least above 94° F. 

Soils.—The physical character of the soil, sand, loam or heavy clay Soils. 
appears to have little influence on growth and productivity, except that 
perhaps on light loam and sandy soils it comes to maturity and flowers 
and fruits earlier than on heavy soils. It is also peculiar in its indifference 
to the quantity of alkali in the soil. Investigations on the soil of atau. 
Algerian palm-bearing tracts have shown that though it can grow in soils 
with 3 to 4 per cent. their weight of alkali, it does not fruit unless the roots 
reach a stratum where the alkali is below 1 per cent., and does not yield 
abundantly unless there are layers with less than 0°6 per cent. (Cf. Swingle, 
Date Palm and Its Util. in S.W. States, Bureau Pl. Indust., U.S. Dept. 
Agri. Bull., 1904, No. 53.] The alkali in question consists of chlorides 
and sulphates of sodium and magnesium. 

Propagation.—Propagation may take place by seeds or offshoots. Propaga- 
The latter method is hin Beek: for if seeds are sown, half the seedlings turn tion. 
out males, and, moreover, female seedlings seldom produce fruit equal to ““"™* 
that of the stock. The offshoots are borne at the base of the stem of Ofshoot 
trees from 6 to 16 years old. These are removed from the parent when 
from 3 to 6 years old. The large leaves are cut away, leaving only the root- 
less stump of thd’offshoot, with its bud protected by leaf-stalk and young 
leaves. For India, April to September is probably the best time for re- Season 
moval of the suckers. They should be planted out in rows 25 feet apart 
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with similar intervals between the rows. Holes 3 feet deep and 
broad are made. Half of the excavated earth is mixed with its own 
volume of farm-yard manure, with 4 to 5 lb. of oil-cake, and filled in, the 
ofishoot being set in the centre of the hole. Care should be taken not to 
cover the central bud and young leaves with earth. These should be 
retained a few inches above the level of the ground, and a circular 
trench, a foot in width, dug round for irrigation. Transplanted shoots 
should be watered every day the first month, twice a week the second 
month, and then every month for a year. For the first year, also, they 
should be protected from November to March by wrapping them in 
straw or matting. 

Watering.—After planting out the offshoot, its chief requirements are 
irrigation and pollination. No general rule can be given with regard to 
the amount of water required. This depends on local conditions ; and 
further, the palm needs more water during certain seasons of the year than 
others. Generally, at the time of flowering (February—March) little or 
no water should be given; from May till the fruit ripens (September), 
water should be given liberally. nt 

Maturity.—The age at which palms commence to flower varies with 
the character of climate and soil, and the amount of water given. Hight 
years from the date of sowing may be stated as the age at which appreciable 
quantities of fruit begin to be produced. The male inflorescence consists 
of a stout stalk with a large number of slender branches to which the 
flowers are attached, the whole enclosed in a sheath, which is at first closed 
but later splits open. The inflorescence is cut from the tree generally 
immediately before but sometimes after the splitting of the sheath. One 
or two of the slender branches bear sufficient pollen for a whole female 
inflorescence ; and as a male inflorescence bears over 100 branches, one 
suffices to pollinate 50 or 100 female inflorescences, according as one or 
two branches are used for each. The female inflorescences are also borne 
within sheaths, at first closed, later open. When they open, one or two 
branches of the male inflorescence are inserted among its branches. About 
three months after pollination, two of the three fruits produced by each 
fertilised flower fall off, leaving only one to ripen. At this time also (the 
beginning of June) some of the clusters of fruit should be removed from 
the tree to increase the supply of food to the remainder. About 10to 12 
clusters are usually allowed to remain. The period of ripening varies 
from June to October, according to variety and locality. 

USES.—The tree yields a Gum (hukm chil), used MEDICINALLY in the Panjab. 
In that province, mats, fans, baskets and ropes are made from the leaves, known 
as bhitra, pattra, khiishab. Woodrow (Notes on Journ. from Poona to Nagotna, 
in Rec. Bot. Surv. Ind., i., 94) states that a species of Phenix (identified as 
P. robusta, Hook., f.) grows on the Western Ghats, Poona, known locally as shelu, 
and is the source of the so-called date-matting made in the district. The petioles 
(chhart) make excellent light walking-sticks, and split up they furnish material 
for crates and baskets. The fibrous network which forms the sheathing base 
of the petioles, called kabdl, khajiir ka bokla or khajiir mij, is used for pack-saddles 
for oxen, and the fibre separated from it for cordage. In the Panj4b the bunch 
of fruit stalks, buhdrd, is made into brooms. 

From the fresh spathes (called tara) is obtained by distillation tara-water, a 
strong but agreeable perfume, which is highly valued by Arabs and Persians but 
does not seem to be prepared in India. The date forms a large part of the food- 
supply of the countries where it grows plentifully. Even in the Panjab and Sind 
it is largely utilised. In Multan the hard and unripe date is called gandord’; 
when it turns yellow, dokd; when one side becomes soft, dang ; when quite ripe; 
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THE DATE-SUGAR PALM sYL 
. Pind dates may be ripened on the tree, van dé pind, or ripened after gather- 

» pind lini. Dates which have shrivelled on the tree are known as kuk or Qualities: 

on pth ing In Muzaff. h the most esteemed kind is called chirnt. 
is split down the middle dried in the sun. The second best is called 

is eaten as it comes from the tree. The least esteemed, bigri, is 
in oil and water, The terminal bunch or heart of young leaves (gdchi) 

which SuGar and a fermented drink may be prepared ; but it i parativel . 
little used for this p , as when of quality it is too valadhiaiaien subjected yet 
to that treatment. © hard kernels of the fruit are ground into Foon for camels, Fodder. 
ote and horses. The green date, khamdl, is given to sheep and cattle. 

kernels have been used as a substitute for coffee. The wood is light 
and fairly durable, and is used in Multan and Sind as beams for supporting roofs 
in Native architecture, and also for water-channels, bridges and other purposes. 

TRADE.—Exports.—The exports of Indian dates are not as yet im- Trade. 
portant ; they have averaged about 130 cwt., valued at Rs. 1,215, during Bxports. 
the four years ending 1904-5, but in 1905-6 were only 34 ewt., valued at 
Rs. 364, and in 1906-7, 14 cwt., valued at Rs.254. The re-exports, 
during the same period, were as follows :—1900-1, 34,444 cwt., valued at 
Rs. 1,69,263; 1901-2, 27,632 cwt., valued at Rs. 1,41,939; 1902-3, 
47,041 cwt., valued at Rs.2,18,455; 1903-4, 25,330 cowt., valued at 
Rs. 1,27,277 ; 1904-5, 22,260 cwt., valued at Rs. 1,24,684; 1905-6, 
23,542 ewt., valued at Rs. 1,31,373, and in 1906-7, 27,945 cwt., valued at 
Rs. 1,69,639. 

Imports.—The foreign supplies, on the other hand, are large and im- Importa. 
portant ; in 1900-1 they came to 871,272 ewt., valued at Rs. 41,94,972 ; 
1901-2, 901,006 cwt., valued at Rs. 42,11,091; 1902-3, 663,390 cwt., 
valued at Rs. 31,43,967 ; 1903-4, 725,003 cwt., valued at Rs. 36,27,590 ; 
1904-5, 812,284 cowt., valued at Rs. 40,96,034; 1905-6, 867,229 cwt., 
valued at Rs. 44,87,709 ; and in 1906-7, 814,781 cwt., valued at 
Rs. 48,37,461. The largest quantities come usually from Turkey-in- Supply. 
Asia, viz. 479,200 cwt. in 1906-7; Arabia, 238,101 cwt.; and Persia, 
73,863 cwt., and are received chiefly by Bombay and Sind, which took 
as their shares 562,335 cwt. and 205,571 ewt. respectively. 

” [Of. The Bower Manuscript (Hoernle, transl.), 1893-7, 121; Baber, Memoirs 
(Leyden and Erskine, transl.), 326; Purchas’ Pilgrimes, 1626, v., 654-5, 707-8 ; 
Taleef Shereef (Playfair, transl.), 74, 137; Ligon, Hist. Barbados, 1657, 72; 
Ovington, Voy. to Suratt, 1689, 423; Thevenot, Travels in Levant, Indostan, 
etc., 1687, iii., 94; Fryer, New Acc. BE. Ind. and Pers. (ed. 1698), 225; Milburn, 
Or. Comm., 1813, i., 106; Bonavia, Future of Date Palm in Ind., 1885; 
Reid, Cult. of Date Palms in Canal Plant., Pb. Irrigat. Branch Papers, Jan. 
1894, No. 1; Dodge, Useful Fibre Plants of the World, 1897, 260-1; Kew Bull., 
1898, 46-50; Fairchild, Persian Gulf Dates, and Their Introd. into America, U.S. 
Dept. Agri. Bull., 1903, No. 54; Cunningham, Plagues and Pleasures of Life in 
Beng., 1907, 348, 350, ete.) 

P. sylvestris, Rorb. The Wild Date or Date-sugar Palm, sendhi, D.E.P., 
kejur, salma, boichand, kharak, sandoleka-nar, itchumpannay, ita, ichal, eto. ; Yi» Pt.i, 
pindakharjira, kharjira (Sansk.). A tree 30 to 40 feet high, distinguished Wig pate. 
from the former by the absence of root suckers. It is indigenous in many 
parts of India, being most abundant in Bengal, Bihar, on the Coromandel 
Coast and in Gujarat. ] t 

Like the former, this species yields a Gum, and the leaves, petioles, Gum. 
flowering spathes; etc., are variously utilised for urposes similar to those 
indicated above. The reader will find these detailed in the article Baskets Raaketa and 

and Wicker Work (pp. 115, 188). The tree flowers at the beginning of 
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THE EMBLIC MYROBALAN 

the hot weather and produces an inferior yellowish or reddish fruit, 
which is eaten by the poorer classes. a 

In many localities, however, especially in Jessore and other districts 
of Bengal, this species is of considerable importance as a source of food- 
supply, owing to the extensive use of its sap in making Sucar. ‘The 
Government of India (Resolution dated March 20, 1889) mention that 
it had been ascertained after a careful inquiry that there were 168,262 
acres under cultivation of this palm connected with the sugar supply. 
A full account of the process of tapping the trees and of the manufacture 
of sugar from the crude sap is given in the Report on the District of Jessore, 
1874, by the late Sir James Westland. Tapping ordinarily commences 
in November, and the largest supply of juice is obtained during December 
and January. An average amount of 5 seers of juice per night may be 
got from a good tree. The juice is boiled down into a dark brown, half 
viscid mass, called gér. About 7 to 10 seers of juice are required to pro- 
duce 1 seer of gur. The tapping season lasts 44 months or 67 nights. 
Thus at 5 seers a night, 335 seers of juice are obtained, or about 40 seers 
or 1 maund of gu per tree, worth, say, Rs. 2 to Rs. 2-4a. After the juice 
is boiled down into gtr, it is then sold to the sugar-refiners and by them 
is manufactured in various ways into different grades of sugar. The 
best known is termed dhulua, a soft, moist, powdery sugar, used largely 
in the manufacture of Native sweetmeats. A purer, granular and more 
expensive sugar than dhulua is called pucka. The waste molasses, col- 
lected during the preparation of sugar, is called chitiya gur; this is boiled 
down into a black, sticky treacle, which is largely utilised for mixing with 
the tobacco for the Native hookah and also for making cheap Native 
sweets. A small proportion of the juice, instead of being used in the 
above way, is consumed as a drink, either unfermented or fermented, 
under the name of tari, or is converted into vinegar (see Spirits, p. 1046; 
Vinegar, p. 1109). 

recent years an interesting endeavour has been made to promote the 
manufacture of palm-sugar in the Central Provinces. A company has been 
formed under the name of the Khandwa Sugar Manufacturing Company. Full 
details regarding this will be found in a pamphlet (pub. 1901) by Mr. Haridas 
Chatterji, Managing Director, and in a report on the result of the first year’s 
operations. [Cf. Kanjilal, Date Sugar Indust. of Beng., in Ind. For., 1892, xviii., 
451-7 ; Pharmacog. Ind., 1893, iii., 520; Rept. Land Rec. and Agri. Beng., 1895, 
19-20; Woodrow, Gard. in Ind., 1899, 526; Mukerji, Handbook Ind. Agri., 
1901, 372-84; Chatterji, Rept. on First Year’s Operat. of Date-Sugar Manuf. and 
Agri., Morad (near Indore), Cent. Ind., 1903-4; Joret, Les Pl. dans L’ Antiq., 
1904, ii., 335.] 

_PHYLLANTHUS, Linn.; Fl. Br. Ind., v., 285-305; Talbot, 
Inst Trees, etc., 1902, 299-301 ; Gamble, Man. Ind. Timbs., 1902, 598-601 ; 
Prain, Beng. Plants, 1903, ii., 933-6; Brandis, Ind: Trees., 1906, 569-72 ; 
KupHorBiace®. A very large genus of herbs, trees or shrubs. ‘Three 
only are of economic importance. 

P. Embliea, Linn. The Emblic Myrobalan, aonld, dmlaki, déula, gondhona, 
ald thanda, meral, suom, nelle, usir, avalkati, bhoza dmali, toppi, userekt, shabju, 
etc. A moderate-sized deciduous tree, found almost throughout India and 
Burma, ascending the hills to 4,000 feet, chiefly in dry deciduous forests (Gamble). 

It yields a Gum of which little is known. Fruit, bark and leaves are em- 
ployed in Dyzrne and Tannine. Hooper (Agri. Ledg., 1902, No. 1, 52-3) states 
that the dried pulpy portion of the immature fruit affords as much as 35 per 
cent. tannic acid, but in a ripe state only traces are found. The leaves are 
regarded by the Bengal chamara as one of the best tans, and are said_ by 
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A NEW INDUSTRIAL MATERIAL 

‘Hummel to contain 18 per cent. tannic acid. The bark is employed for tanning 
in Travancore. An extract = at Dehra Dun from bark supplied from 
the Central Provinces yielded 28:2 per cent. of tannin. As a dye, the fruit gives 
a blackish grey, if used alone, but is generally mixed with salte of iron or the 
barks of others trees to uce a black. Bark and leaves give the same colours 

the fruit. Duncan ( . Dyes and Dyeing in Assam, 1896, 40-1) mentions 
in the Jorhat Division of the Sibsagar district, the barks of three trees, viz. 

Terminalia Chebuta, Bugenia Jambolana, Paidium Guyava, are used along 
with that of Phytianthus to produce a black colour. 

The fresh juice is used with that of the other myrobalans as a coo re- 
frigerant sherbet and as a flavouring ingredient in vinegar (see p. 1109) ; re the 
fresh ripe fruits are largely employed as astringent and laxative medicines. The 
fruit is also eaten by Natives and made into preserves. An interesting use of the 
fruit pulp in the manufacture of pottery has been published by Hooper (Journ. 
As, Soc. Beng., 1906, n.s., ii., 65). This was ori y made known 1896 
‘Mr. James Martin in a letter from Raipur, in the tral Provinces. The fruit is 
boiled, Martin says, in water till it becomes soft, then pounded; and after the 
‘stones are removed, the pulp is beaten and worked up into a dark-brown stick 
mass. The manufacturer now takes an earthen vessel and plasters it over wi 
‘a thick layer of the pulp. It is then set aside to dry, and when quite hard, the 

inside is broken and the pieces removed, These curious pots are sold in the 
ct at from 4 to 8 annas each, and are much ug after, as they are durable 

and ornamented by coloured seeds (rati) sunk in the fabric in elaboration of a 
‘pattern. I may add that publication of this curious discovery was delayed 
pending the investigation of its possible adaptation as a waterproofing material 
‘or for other purposes which it seemed likel y to fulfil. According to Gamble, 
-the Woop makes good poles and is useful for agricultural implements, < 10F 
and furniture. It is durable under water, and can be used for well-work. [C/. 
‘Baber, Memoirs (Leyden and Erskine, transl.), 326; Bontius, Hist. Nat. et Med. 
Ind. Or., in Piso, Ind. Utri. re Nat. et Med., 1629, 109-10; Basu, Agri. Lohar- 
daga, 1890, i., 133; Banerjei, Agri. Cuttack, 1893, 190, 199; Monographs, 
Dyes and Dyeing :—Banerjei, Bengal, 1896, 30; Hadi, U. Prov., 1896, 82; 
Russell, Cent. Prov., 1896, 18; Agri. Ledg., 1900, No. 3, 28; 1900, No. 11, 109; 
‘1901, No. 3, 34; No. 13, 461; Monographs, Tanning and Working in Leather :— 
Martin, Bombay, 1903, 7; Chandra, 1904, 6; Trench, Cent. Prov., 1904, 8 ; Joret, 
Les Pl. dans L’ Antiq., 1904, ii., 297.] 

P. Niruri, Linn. ; jardmld, bhitin-dn-valéh, sada-hazurmani, niruri, kizhkdy- 
nell, néla-usirika, mi-ziphiyu, etc. A small herb found throughout the hotter 
+ eth India from the Panjab eastwards to Assam, and south to Travancore, 

and Ceylon, ascending the hills to 3,000 feet. The whole plant is con- 
sidered a useful diuretic, and is much employed in Native medicine. [O/. Phar- 
macog. Ind., iii., 265.] 

P. reticulatus, Poir. ; panjoli, mdkhi, buin-owla, kabonan, kamohi, pavana, 
datwan, pillanji, nalla~purugudu, ete. A large, often scandent shrub, common 
throughout tropical India, Burma and Ceylon, especially on low, moist ground. 
Leaves, bark and juice are all used in Native medicine, while the root is said 
to be employed in Madras to produce a red dye. [Of. Pharmacog. Ind., iii., 264-5.) 

PIMPINELLA ANISUM, Linn.; Umpetiirer2, The Anise, 
saurif, sabnf, antstin, muhiri, ervados, sewa, burri-shep, sombi, kuppi, 
dodda-jirage, jeramanis, sa-mung-sa-ba, etc. An annual herb, native 
of Egypt, Crete, Cyprus and many islands of the Greek Archipelago ; 
introduced from Persia into Northern India, where it is cultivated by 
the Muhammadans. 

An odorous principle is obtained by distilling the fruit, the product being 
the ‘“‘ oil of aniseed” of commerce. Arak badidn, or water of anise, is a favourite 
perfume in India. Anise as a medicine and spice is mentioned in many of the 
early classical writings. The Indian trade in it is not large, the exports in 1904-5 
having amounted to 1,041 ewt., valued at Rs. 11,152, and in 1906-7 to 990 ewt., 
tained at Rs. 11,862. This ordinarily goes chiefly to the Straits Settlements 
and Ceylon, but in 1905-6 the United Kingdom took 1,513 owt. The European 
market is supplied chiefly by Russia, Germany, Scandinavia, etc. For a full 
-aceount of the history of the oil and of its properties, the reader should consult 
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THE PINE TREES OF INDIA 

Gildemeister and Hoffmann, Volatile Oils, 1900, 558-63. [Cf. Tavernier, Travels, 
1676 (ed. Ball), ii., 20; Taleef Shereef (Playfair, transl.), 101; Banerjei; Agri. 
Cuttack, 1893, 104-5; Thorpe, Dict. Appl. Chem., 1898, i., 173; Schimmel & Co., 
Semi-Ann. Rept., 1905, 11-2; April-May, 1906, 70.] 

PINUS, Linn.; Fl. Br. Ind., v., 651-3; Gamble, Man. Ind. 
Timbs., 1902, 703-10; Maxwell T. Masters, in Journ. Linn. Soc., 1901-4, 
xxxv., 560-659; Conirrer™. A genus of coniferous trees of great 
economic value. Five species are indigenous in India, 

P. excelsa, Wall. The Indian Blue or Five-leaved Pine. The chila, kail, 
lim, tongschi, lamshing, raisalla, byans, ydri, kaiar, tser, bidr, keitri, partal, sam, 
limanza, etc. A large evergreen tree of the temperate Himalaya at 6,000 to 
12,500 feet, extending westward to Kafiristan and Afghanistan; eastward, 
except for gaps in Central and North-West Kumaon and Sikkim, to Bhutan 
Gamble). Lie byalbnsl 
A The wood is highly resinous and affords TuRPENTINE and Tar. ‘Tapping is 
done by vertical cuts as in the long-leaved pine. The trees are tapped for 
about three years, then allowed three years’ rest, after which tapping can recom- 
mence on another side. The more highly resinous parts of the wood are much 
employed for torches, which are known as mashdél in Hindustani and Panjabi, 
jagnt in Pushtu. The resinous cones are valuable for lighting fires. certain 
dry winter seasons, the leaves and twigs become covered with a copious, sweet 
exudation. The ‘“‘Manna” thus found is collected and eaten by the Natives. 
Gamble states that the Woop is good, and very largely used in construction 
throughout the Western Himalaya, and that it is also exported to the plains. 
For planking, doors, windows and furniture it is better than deodar (Cedrus 
‘Libani, var. Deodara) as it is less brittle, has not the oil, which in the deodar 
absorbs dirt, while it is free from strong scent. In Kangra and Kullu it is said 
to be used for tea-boxes. [C/. Thurston, Resin and Turpentine from Ind. Pines, 
Imp. Inst. Handbook, 1893, 7-19; Ind. For., 1893, xix., 367, 407; 1894, xx., 
92-4; 1897, xxiii., 282-9; 1900, xxvi., 497-503; 1905, xxxi., 369-72; Law- 
rence, Valley of Kashmir, 1895, 80; Agri. Ledg., 1896, No. 14, 98; For. Working 
Plans and Admin. Repts. Pb. and U. Prov.) av 

P. Gerardiana, Wall. The Neosia or Edible Pine, gunober, rhi, newr, 
kannuchi, shangti, ronecha, chirt, prita, galboga ; seeds = chilgorza, neoza, zan- 
.ghéz. A moderate-sized evergreen tree of the inner, dry and arid North-West 
Himalaya, generally between 6,000 and 10,000 feet; mountains of Northern 
Afghanistan and Kafiristan ; also Hariab district at 7,000 to 11,000 feet (Gamble). 

The chief product of this species is the almond-like seed, contained in the 
cones. The cones ripen in October, are plucked before they open, and heated 
to make the scales expand. The seeds are then removed, and are largely eaten 
by the Natives and stored for winter use. In Kunawar, they are said to 
form a staple food with the inhabitants. They are also exported to the plains, 
from the hills of the Panjab, and large quantities are imported annually into 
India from Afghanistan. The wood is hard, durable and very resinous, but 
rarely utilised since the tree is so highly valued for its seeds. [C/. Pharmacog. 
Ind., 1893, iii., 379-80 ; Agri. Ledg., 1896, No. 14, 96-7.] 

P. Khasya, Royle. The dingsa, tinyu, taru. A large evergreen tree of the 
Khasia hills, hills of the Lushai country of Chittagong, Shan hills and hills of 
Martaban in Burma at 3,000 to 7,000 feet. 

The resin of this species is perhaps the most valuable obtainable from 
any species of the genus. Samples were reported on by Armstrong (Imp. 
Inst. Tech. Repts., 1903, 167-9). The crude turpentine, which is a grey, thick, 
pasty mass, furnishes by distillation with steam about 13 per cent. of its weight 
of oil. On a former occasion Armstrong obtained from a sample of P. Khasya 
17 per cent. of oil. The original turpentine and the distilled oil have a slight 
but agreeable odour, less pronounced than that of French turpentine. Chemical 
examination also proved that the oil of P. Khasya is strictly comparable to 
French oil of turpentine, and Armstrong states that in his opinion the oil is of 
the highest quality and will be found to serve every purpose for which oil of 
turpentine (French or American) is used. Samples submitted to a London firm 
of brokers (Agri. Ledg., 1896, No. 14, 102) were valued at £4 to £6 per ton for 
the crude turpentine, and at £24 per ton for the refined spirit, while the resin 
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PINUS 
RESIN AND TURPENTINE LONGIFOLIA 

Manufacture 
( obtained was valued at £5 to £6 per ton in London. At present, however, it 
‘ appears that the area of forest is too small to make the industry of much im- 

| ce in Assam, while in Burma the distance from the rivers and coasta of 
chief forests precludes its ate extraction at the figures quoted. [C/. 

Thurston, /.c. 19-22 ; Scott, Gaz. Upper Burma and Shan States, 1900, i., pt. 2, 
| 317-8; 1900, ii., pt. 1, 318-0; Max and Bertha Ferrars, Burma, 1900, 116; 

Techirch, Die Harze und die Harzbehiilter, 1906, i., 594-5.) 
. PB. Merkusil, Jungh. & de Vriese. The tinyd, htenrd. A large evergreen tree of the 

| Bi dgcests of the Shan States, Martaban and Tenasserim, at 500 to 3,500 feet. 
© resin of this es was examined by Armstrong at the same time as 

f that of P. Khasya, e crude turpentine is more fluid and clearer and yields 
my ly 19 per a9 of a a two oils closely pe each other in all 

: und correspond exactly in their properties to nch oil of turpentine. [O/. 
Kj Thurston, l.c. 22-3; Agri. Ledg., l.c.] . 

P. longifolia, Roxb. Long-leaved or Three-leaved Pine, salla, D.E.P., 
chir, dhivp, gniet, teadoug, kolan, sapin, nashtar, ranzuru, gula, thansa ; waa i, 

: oleo-resin = gandabiroza, chir-ka-gond, koto, etc. A large, more or less tome. 
deciduous tree of the Outer Himalaya and Siwalik Range, also valleys of leaved 

. the principal Himalayan rivers at 1,500 to 7,500 feet; extending west to Pine. 
Afghanistan and east to Bhutan. 

Resin.—This species is the chief tree tapped for resin. Tapping Resin. 
in a systematic manner was commenced in Jaunsar, but has now ex- 
tended both to the Panjdb on the west and to the forests of Kumaon on 
the east. Gamble states that in 1888-9 about 9,600 trees were tapped 
in Jaunsar, each giving about 84 lb. of resin. The total yield of the year yiaa. 
was over 1,000 maunds resin, which produced at the Forest School Factory, 
Dehra Dun, about 900 maunds of CoLopHony and 1,740 gallons of TuR- Golophony and 
PENTINE, which sold for nearly Rs. 9,000. There are two methods of 7?" 
tapping the trees, Native and European. The system employed by Methoa ot 
the hillmen of Kumaon and Garhwal is to cut a niche into the trunk about 7*??!"s- 
3 feet from the ground, the bottom of which is hollowed out. The resin 
is collected as the niche fills, sometimes every second or third day, usually 
between the fourth and fifth days. The niche has to be deepened and 
lengthened from time to time, and the same niche may be used for two 
or even three years. By the European method an incision about 1 foot 
long, 4 inches wide and 2 deep at the base, not including the bark, is cut 
into the tree, and a curved incision about 5} inches long is made just 
below that, into which a piece of zinc is inserted so as to form a lip from 
which the resin may flow into a pot suspended beneath. The cuts are 
renewed about twice a month. Of the manufacture of turpentine and 
colophony from the crude resin a full account is given by Birbal (Ind. 
For., 1900, xxvi., 497-503). 

At the present day the Government are the only producers of resin Sources of 
_and turpentine in India, and the supplies come through the Conservators 
of Forests in the Panjéb, Central Circle, School Cirele, United Provinces, 
Dehra Dun. [Cf. Proc. Dept. Rev. and Agri., May 1905, Nos. 12-3.] 
Tn 1901-2 the outturn of resin, colophony and turpentine was as follows :— 
In the Panjab (For. Admin. Rept. Pb., 1901-2, 15), 63,188 trees were 
tapped, and yielded 495,850 Ib. resin, 256,824 lb. colophony, 7,081 gallons 
turpentine ; in Naini Tal (For. Admin. Rept. U. Prov., Cent. Cire., 1901-2, 
14), 38,632 trees, yielding 222,300 Ib. resin, 88,888 lb. colophony, 
2,204 gallons turpentine; in Dehra Dun (For. Admin, Rept. U. Prov., 
School Cire., 1901-2, 8), 14,420 trees, yielding 135,500 Ib. resin, 103,976 lb. 

‘polophony, 2,693 gallons turpentine. In 1903 turpentine was sold by the 
889 



PIPER 
CUBEBA 
Cubebs 

Price. 

Soap. 

Soft Resin. 

Tar. 

Essential Oil 
of the Needles. 

Trade. 
Foreign. 

D.E.P., 
vi., pt. i., 
256-60. 

Chaba. 

Cubebs. 

Essential Oil. 

THE CUBEBS AND LONG PEPPER 

Conservator, Central Circle, United Provinces, at Kathgodam railway 
station, for Rs. 2-4-0 per gallon, and colophony, at Cawnpore, for 
Rs. 4-8-0 to Rs. 4-12-0 (10 to 11 annas represents carriage to Cawn- 
pore) per maund of 82 Ib. The average price in the Panjab Circle 
was Rs. 6-14-0 per maund at Amritsar for crude resin, Rs. 1-14-0 per 
gallon at Amritsar for turpentine, Rs. 3-3-3 per maund at Calcutta and 

Amritsar for colophony. The colophony is sold chiefly for soap manu- 
facture, and the turpentine is in great demand for various industries, 
but chiefly in railway workshops. Indian resin is softer than ordinary 
trade samples : to overcome this defect it has been recommended to heat 
the resin more completely during distillation (Bhaduri Rept., Labor. 
Ind. Mus., 1902-3, 22-3 ; also Hooper, /.c., 1903-4, 25). . 

The roots of felled trees are also utilised in the manufacture of Tar, 
which in Jaunsar has for some years been systematically prepared in 
closed masonry kilns. The tar is boiled down into pitch and exported 
to the plains for sale. The needles were found on distillation to yield 
only 0:1 per cent. of the essential oil. They contained a large proportion 
of resin, and their fibre was found unsuitable for paper-making. The 
leaves yield no nitrogen and less mineral matter than straw. They, 
however, constitute a good litter for stables and cattle-sheds (Hooper, 
l.c., 1904-5, 26 ; 1905-6, 31). 4 

Trade.—The foreign Imports of India in resin, during 1904-5, 
amounted to 49,003 cwt., valued at Rs. 2,98,073; in 1905-6 to 64,602 
ewt., valued at Rs. 5,51,279; and in 1906-7, 96,486 cwt., valued at 
Rs. 8,82,060. In recent years the United Kingdom has been the chief 
source of supply, and in 1906-7 contributed 66,203 cwt., followed by the 
United States, 16,416 cwt., and then by Germany, 12,895 cwt. The 
Exports in 1904-5 amounted to 1,918 cwt., valued at Rs. 37,515, and in 
1906-7, 60 cwt., valued at Rs. 1,815. 

[Cf. Ind, For., 1891, xvii., 23-8, 157-61; 1892, xviii., 261-2; 1893, xix., 
407-11; 1894, xx., 4-5; 1895, xxi., 279; 1896, xxii., 72-4, 146; 1899, xxv., 
43; 1904, xxx., 308-11; 1905, xxxi., 5, 425-34; Pharmacog. Ind., 1893, iii., 
378-9 ; Thorpe, Dict. Appl. Chem., 1900, iii., 15, 805-10; Proc. Govt. of Ind., 
Dept. Rev. and Agri. (Forests), Oct. 1903, (A) Nos. 6,7; May 1905, Nos. 5, 6, 
12-3; June 1905, No. 28; For. Admin. Repts. Pb. and U. Prov.; For. Working 
Plans, Pb. and U. Prov.; Schimmel & Co., Semi-Ann. Repts.; Tschirch, Die 
Harze und die Harzbehiilter, 1906, i., 594.] 

PIPER, Linn. ; Fl. Br. Ind., v., 78-97 ; Gamble, Man. Ind. Timbs., 
1902, 554; Prain, Beng. Plants, 1903, ii., 892-3; Prprracem. A large 
genus of shrubs, rarely herbs or trees, some 45 of which are natives of, or 
naturalised in, India. Several are of great economic interest and value. 

P. Chaba, Hunter, As. Res., 1807, ix. 391-2; chdb, chavi, kankala; wood and 
roots = chaikath. A native of the Moluccas, cultivated in India for its fruit, 
the chaba of Indian Mrpictnz, The wood and root are used in Bengal for 
Dyerne and give a pale brown on cotton if used alone, but mixed with bakam 
(Cesalpinia Sappan), a brownish-red. [Cf. The Bower Manuscript (Hoernle, 
transl.), 1893-7, 81, 94, etc. ; Pharmacog Ind., iii., 176; Dutt, Mat. Med. Hind., 
1900, 244, 295.] 

P. Cubeba, Linn, f.; Cubebs, kabdb-chini, timmue, luit-marz, himsi-mire, 
tada-mirt, dumki-mirchi, val-mellaghu, chalavamiriydlu, bala menasu, komunkus, 
sinban-karawa, ete. A native of Java and the Moluccas, cultivated to a small 
extent in India, and the fruit imported. It yields an unimportant gum-resin. 
The fruit, known as cubebs, has been used in European Mrpicrne from the 
Middle Ages, and yields a thick, colourless essential Om, with an aromatic 
odour and flayour of camphor and peppermint, [C/, Acosta, Tract, de las Drogas, 
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THE PAN-LEAF 

1578, 113; Linschoten, Voy. 2. Ind., 1598 (ed, Hakl. Soc), ii., 130; Pharmacog. 
hs oon ; Gildemeister and Hoffmann, Volatile Oils, 1900, 322.] 

. Linn, Lo Pepper, ipulmil, pipal, ralli, fuifl dardz, tippili, 
; ulagu, ett khyen, Pay eee shrub, native of the hotter 

epal eastwards to , the Khasia hills and Bengal, 

was originally given to this plant, and only within com vely recent 
had been rome olan to black per. pt mentioned by 
(Holland, transl., bk. xii., ch.7), is referred to in the Periplue (Ist century). 

pepper is cultivated in Bengal and South India, and is the pepper chiefly 
from Calcutta. It is propagated by suckers and requires a rich, high, 

dry soil. The suckers are transplanted after the periodical rains set in, at a 
distance of 5 feet from each other. Each bigha is said to produce 2 maunds of 
re eens eee cee en ee ee 

roote are grubbed up, dried and sold. The plants require no irrigation, 
but at the commencement of the hot season the roots are carefully covered with 
straw to preserve them from the heat. Radishes, barley, or brinjale (Setanusn 
Metongena) are usually cultivated in the space between the planta. The fruit 
is gathered when green in January, and is preserved by drying in the sun. The 
dried unripe fruit and the root have long been used in Meprorne. [O/. Pharma- 
cog. Ind., tii., 176; The Bower Manuscript, l.c. 78, 80, 88, etc. ; Gildemeister and 
Hoffmann, Volatile Oils, 1900, 322; Dutt, lc, 243~-4.] 

RP. Betle, Linn. ; Hunter, As. Res., 1807, ix., 390-1; Bot. Mag., 1832, 
3132. The Betle, pdén, témbuli, tambula, vilyadele, videcha-pana, ndgurvel, 
vettilai, ndgavalli, viledele, kiinyoe, etc. A perennial dicecious creeper, 
‘probably native of Java; cultivated for the sake of its leaves in the 
hotter parts of India and Ceylon. 

PIPER 
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Long 
Pepper. 

Propagation, 

Mixed 
Oultivation, 
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D.E.P., 
vi., pt.i, 
247-56. 
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History.—According to Hobson-Jobson (ed. Crooke, 89) the word betle is the Pén. 
vettila, i.e. veru-ila, which means “ simple or mere leaf” and comes to 

us through the Portuguese betre and betle. The Natives of India and the Indo- 
Chinese countries have from remote times been in the habit of chewing the leaf, 
generally mixed with areca-nut, lime, and catechu in the case of the poorer classes, 
with cardamoms, nutmegs, camphor, etc., in that of the rich. Marco Polo (ed. 
Yule, ii., 306, 311), in the 13th century, writes that the people of India have a habit 
of keeping in the mouth “a certain leaf called Tembul,” and adds that the richer 
classes and the King have these leaves prepared with camphor and other aromatic 
spices, as well as quicklime. In 1442 A -Razzak, in the narrative of his journeys 
in the East, thus describes the method of eating it. ‘‘ They bruise a portion of 
faufel (Areca), otherwise called sipari, and put it in the mouth. Moistening a leaf 
of the betel, together with agrain of chalk, they rub the one on the other, and roll 
them in the mouth. They thus take as many as four leaves of betel at a time, 
and chew them. Sometimes they add camphor to it, and sometimes they spit 
out the saliva, which becomes of a red colour.” Garcia de Orta (Coll., x.), writing 
in 1563, corroborates these facts, stating that the Indians are in the habit of 
keeping the nail of the right thumb pointed and sharp, in order to remove the 
midrib of the leaf. Many of the other early travellers refer in similar terms to 
the ice of chewing the betle-leaf. [Cf. Narrative of Journ. of Abd-er-Razzak, 
1442, in Ind. in the 15th Century (ed. Hakl. Soc.), 32; Linschoten, Voy. 2. Ind., 
_1598.(ed. Hakl. Soc.), ii., 62-8, ete.; Pyrard, Voy. E. Ind., 1601 (ed. Hakl. 
Soc.), ii, 362-3; Bernier, Travels, 1656, in Constable, Or. Misc., i., 13-4; 
Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.), 73 ; Mandelslo, Travels, 
in Olearius, Hist. Muscovy, etc., 1662, 42; Fryer, New Acc. R. Ind. and 
Pers., 1672-81, 40; Diary of W. Hedges, 1681-7 (ed. Yule), ii., coexxxt. ; 
Hamilton, New Acc, E. Ind., 1727, i., 304; Joret, Les. Pl. dans L’ Antigq., etc., 
1904, ii., 261.] : 

CULTIVATION.—The cultivation of betel-leaf is attended with many 

difficulties ; it requires a constant temperature, a fairly uniform d 
of moisture, and much attention on the part’of the cultivator. The plant 
is propagated by cuttings or sets grown under shade, and in many parts of 
India within specially constructed houses of grass, reeds or mats haying 

89] 

Cultiva- 
tion. 

By Cuttings. 

In Pan-houses, 



PIPER 
BETLE 

Bengal 

Is a Special 
Oraft. 

Bengal. 

Varieties and 
Races. 

Wide Diversity. 

Methods of 
Cultivation. 

Districts of 
Production. 

Jute-stalks. 

Cuttings. 

Seasons. 

Training the 
Vines, 

Top-dressing. 

THE PAN-LEAF 

flat grass roofs so designed as to admit of a diffused light. The plants are 
grown in parallel rows that allow spaces for the owner to pass between, 
but nothing more. In other cases, the vines are cultivated under the 
shade of trees, very often the areca-nut palm or other trees specially grown 
for the purpose, and planted in the form of a compact garden surrounded 
by a protecting hedge. Pan-leaf is hardly ever grown by the consumer, 
but is regarded as a special cultivation that requires expert knowledge. 
The methods pursued vary considerably in different localities, and may be 
best considered under the names of the provinces in which the leaf is 
chiefly produced ; but unfortunately statistics are not available for all 
provinces, and only for certain years of those that are returned. __ 

Bengal.—As far as can be estimated, the area under the betel-vine in 
1904-5 exceeded 43,000 acres. The greatest possible confusion has 
existed regarding the varieties and races met with in this province. 
The commercial value of one form of pan-leaf is so infinitely greater 
than another that the comparison between them (in point of. price) 
is as great as that between the produce of the very poorest and the 
very finest vineyards. A uniform rate of rental for land yielding so 
entirely different products would obviously be unjust. 

The following information regarding the methods of cultivation is 
abstracted mainly from Mukerji and Roy. There are three main varieties 
—deshi, extensively cultivated in Central and Southern Bengal; gach, 
cultivated in North Bengal ; and sanchi, cultivated to a smaller extent all 
over the country. According to the former writer, the finest pan is 
grown at Bantul, half-way between Ulubaria and Midnapur, on a light 
loam slightly reddish in colour. Ordinarily a black, friable clay loam, 
containing a large proportion of organic matter, and situated above inun- 
dation-level, is chosen for the crop. After selecting the site, shrubs 
and trees growing on it are uprooted or burned down and a trench is dug 
round, the earth obtained being spread over the surface of the garden. 
Before planting the betel-vines, a roofing is manufactured for the purpose 
of securing shade, evenness of temperature and security from high winds. 
Rows of bamboo or other stakes are planted, 4? cubits remaining above 
ground. Over these are placed dhaincha or jute-stalks and sometimes a 
thatch of ulu-grass. The garden is fenced round with the same materials. 
Each row of cuttings is planted between two lines of stakes, with intervals 
of 6 inches between the cuttings. Cuttings are taken from plants two years 
old or more. These are made of lengths 12 to 18 inches, each with five or six 
joints, two of which are buried in the earth, while the portions left above 
ground are made to recline on the surface. They are then covered with 
date-leaves and watered morning and evening till they strike root and put 
forth buds. Planting time is May to November. Occasionally cuttings 
are first planted in nurseries, and, when rooted and have sent forth new 
leaves and buds, are transplanted. As the plants go on increasing in 
length, one or two jute-stalks are stuck in the ground close to each, the 
upper ends reaching the roof, and the betel plants are tied to them by wlu- 
straw. When the plants reach the roof they are bent downwards, a 
portion is made to rest on the ground and is covered with a little earth, 
while the bud end is again bent upwards and tied to another support. 
This process is repeated aboutfithree times a year, and every time a few 
leaves are plucked away at theypoints where bending takes place. Pond- 
mud and other kinds of well dried and pulverised earth are placed between 

892 

SS pial Bere 

ER PO 



PAN-HOUSES 

the lines and used to earth up the plants. Each time earthing-up takes 
place, dried and pulverised pond-mud, cow-dung, and oil-eake are used 
as manure. 
If planting is done in July-August, plucking commences in October- 
November, but if planting be done in October-November, plucking takes 
piece in May-June. Two pluckings are made each month, Two to four 

Ves are got on each occasion, and in the rains four to six leaves a plant. 
The plants are in full bearing for some five years, at the end of which time 
the garden or baroj requires to be thoro hly overhauled. Mukerji gives 
the outturn from one acre as about 80 lakhs of leaves per annum, ae the 
total cost per acre for a period of three years as Rs. 1,422. Taking 3,000 
leaves per rupee as the average price of pan, Mukerji estimates the outturn 

Me te ark Lohordage 1890, pt. 1, 83; Banerjei, Agri, Cuttack, 189 A i. , pt. 1, 83; j i, CO 18 
96h! ince, Note on Piper Betwl in Bait ota 1898 ; Mukerji, 
Handbook Ind. Agri., 1901, 429-33 ; Roy, Crops of Bengal, 1906, 170—4.] 

United Provinces.—H. R. Nevill states that the plant thrives best on 
a stiff soil, retentive of moisture, and says the site selected for the garden 
is generally an elevated spot with a good slope. The land is ploughed, 
levelled and thoroughly cleaned, and then enclosed with stakes and brush- 
wood and covered with a roof of sentha-grass. Shallow trenches are next 
scooped out, 2 feet wide by 5 or 6 inches deep and 5 feet apart, which are 
filled with water; and when the soil is saturated, planting commences. 
Full-grown plants, stripped of their leaves, are cut down close to the root 
and divided into three or four portions, which are laid horizontally in the 
trenches and covered with earth. In a few days sprouts appear at each 
knot: Planting goes on from February to April, and each row is watered 
two or three times a day. Stripping the leaves begins about the middle of 
June and is continued regularly for about a year, after which the plant is 
exhausted and is used for stocking a fresh plantation while the old garden 
is allowed to rest for a year or two. The leaf is sold in bundles of 200 
called dholis, the price varying according to age and quality. [C/. Duthie 
and Fuller, Field and Garden Crops, pt. iii., 51-3, tt. 91, 14; Nevill, 
Dist. Gaz. U. Prov., 1904, xlvii., 36-7.] 

Central Provinces.—In the Central Provinces one of the forms most 
highly prized and sent very largely to Calcutta is known as the kafiri. In 
the Settlement Report of Wardha the method of cultivation is fully de- 
scribed. ‘The leaf is cultivated by a class of people called burehs, and the 
garden is known as bureja or pan-ka-tanda. The pan-gardens are gener- 
ally held by a cultivating brotherhood, forming an independent section 
in the village and paying rent to the landowner through the head of their 
body. A portion of the village land is recognised as belonging to this 
caste. The garden is enclosed on all sides with bamboo and mat ‘per 
The vines are planted in ridges, varying in length with the area of the 
enclosure, and the ridges are divided into a certain number of units of 
length, called lani, which are portioned off among the brotherhood. 
The plants require constant care, and much water and manure are also 
essential. In two years they cease to bear leaves of any marketable 
value, and new gardens are then made. The first year of cultivation is called 
wotuk, the second korwa, the produce of the latter being more esteemed 
and more sought after than that of the first year. At the end of the second 
year the ground is allowed to remain fallow for periods of two or three 
years. 
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In Nimé4r the method presents several interesting features. A garden 
once established is said to yield steadily for ten or twelve years. The 
ground is similarly prepared to that in Wardha, but trees are grown to 
afford shade, such as the saora (Sesbania cegyptica). The plantation 
is also surrounded by poles of pdngré (Hrythrina indica), to which 

bamboo mats are attached. After the saora trees die down, they are 
replaced by poles of the salei (Boswellia serrata). Meantime plantains 
have been set all over the garden, at intervals of 10 or 12 feet, for 
purposes of shade. No matting is used overhead or for partitions, Every 
year, after the leaves have been gathered, the creeper is coiled down at 
the root till only some 3 feet are left above ground. A fresh root is thus 
struck, and the old coil is next year cut away. ‘The crop is irrigated at 
all seasons except during the rains, and at the commencement of each 
hot season (March) the plants are pruned, manure is applied to the roots, 
and fresh earth piled round them. Before the ten or twelve years are 
over, the garden soil thus increases in depth by about 2 feet... After that 
time the garden is removed, hemp is sown to clean the land, and alternate 

fallows and irrigated spring crops with liberal manure follow for some 
years to render the land again fit for pdn. [Cf. Rept. Land Rev. Settl., 
Nagpur, C. Prov., 1899, 68-75.] 

Bombay.—The area under the crop in 1904-5 was returned as 3,958 
acres, of which 1,343 acres were in Dharwar, 518 acres in Poona, 390 acres 
in Belgaum, 380 acres in Kanara, 372 acres in Satara, etc., and in the 
following year (1905-6) the total area was 4,048 acres. The system of 

- cultivation differs in no essential particulars from the method followed in 
other localities. In Dharwar, pdn is the most important garden crop. 
The shoots are planted in the open, trained on quick-growing trees, an 
acre of land containing upwards of 2,000 plants, and the crop lasts only 
four to seven years. The vines are then dug up, the leaves of the trees on 
which they were trained are used for vegetable manure, and the wood for 
fuel. The garden is deeply dug all over, allowed to lie fallow for one year, 
and afterwards planted with sugar-cane. After the sugar-cane, it enjoys 
another year of fallow, when betel plantations are again laid out. 

In Poona, betel is also an important garden crop. It is grown on light 
red soils, requires much manure and constant watering, and if well- cared 
for may last fifteen to twenty years. The garden generally covers about 
an acre, the vines are trained on various trees, planted in rows and _pol- 

larded, and the whole garden is sheltered by high hedges or grass screens 
or mats. Every year in March, April or May the upper half of the vine is 
cut, while the lower half is coiled up and buried under fresh red earth and 
manure. ) 

In Kanara the plant is described as cultivated in gardens on mango- 
trees. The leaves are picked three years after planting the young shoots, 
and the yield is estimated at 100 to 200 leaves from a full-grown vine 
every fortnight. An acre of spice-garden containing 500 plants is said 
to produce some 40,000 leaves annually, worth Rs. 20 and costing Rs. 8 
to grow. 

Madras and Mysore.—The plant is widely distributed in the Pre- 

sidency, being found chiefly in the moister regions. Cox (Man. N. Arcot, 
1895, i., 265-6) fully describes the method of cultivation, which differs 
in no essential particulars from the methods already described. It is a 
three-year crop, grown on land capable of incessant irrigation. . The 
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HEDGES AND SHADE-TREES 

ts begin to yield when nine or ten months old, and continue to yield 
r two or even three years, The leaves are tied in bundles of 400 each, 

and the usual price of such a bundle is an anna. An acre in two years 
produces 5,000 to 7,500 of these bundles, worth Rs. 300 to 500. 
In Mysore the cultivation is thus described by Rice (Mysore Gaz., 
1897, i., 160-2) :—A black soil is required, and the plant thrives best 
in low ground where it can have a supply of water from a reservoir. 
In the east (e.g. Chaitra or Vaisakha), the ground is trenched over 1 
cubit deep and surrounded with a mud wall, within which a hedge, 
chiefly of Kuphorbia Tirucalli, is planted. If there is not plenty 
of rain, it must be regularly watered for six months. The garden is 
then dug and formed into beds with a space of 20 feet between them 
and the hedge. By an elaborate system of channels for supplying and 
draining off water, the garden is divided into blocks. In the centre of 
each, a row of small holes is formed, 1 cubit distant from one another, 
and in December—January into each hole are put two cuttings of the 
betel-vine, each 2 cubits long. The middle of each cutting is 
down and slightly covered with earth, while the four ends project and 
form an equal number of young plants, which for eighteen months are 
allowed to climb on dry sticks. For the first week after planting they 
must be watered twice a day, for another week once a day, and till the 
end of the second month once in three days. A small drill is then made 
across each division of the beds, and between every two holes in each, in 
which seeds of agase (Sesbania grandiflora), nugge (Moringa ptery- 
gosperma), etc., are planted. The young betel-vines must have some 
manure, and for four months require to be watered once in three days. 
Afterwards all the channels are filled with water once in four days. When 
a year and a half old, the plants are removed from the sticks. Two cubits 
of each next the root are buried in the earth and the remainder, conducted 
close to the root of one of the young trees, is allowed to support itself on 
the stem. At the end of two years, 2 cubits more of each plant are 
buried, and afterwards this is repeated once a year. At the end of the 
fourth year the cultivator begins to gather the leaves, and continues to 
obtain a constant supply for six or seven years. 

In the west, the betel-vine is grown with the areca-palm. When 
the areca plantation is fifteen years old, in the month following the vernal 
equinox a hole is dug near every tree, one cubit deep and one and a half 
wide, After the earth has been exposed for a month, it is returned to the 
hole and left for another month. A little earth is then taken out, the 
surface smoothed and the ends of five cuttings of betel-vine buried in it. 
For a month they are watered once every two days, and shaded with 
leaves which are afterwards removed, and the earth in the holes stirred with 
a stick. In the first year, the waterings are repeated every day, and the 
whole must be hoed once a month and manure given to each plant. In 
the second year, the vines are tied to the palms, and the garden hoed and 
manured once in two months, but watered only in the hot season. At 
the end of the second year, the vines begin to produce saleable leaves. In 
the third year and every year after, the part of the vines without leaves 

Yield. 

Living Shade. 

Planting. 

next the root is buried. Once in six months the garden must be hoed and — 
‘manured, and watered every other day during the hot weather. [C/. 
Sturrock, Man. 8. Canara, 1894, i., 206-7.] 

Burma.—No statistics are available regarding the extent of pdn 
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cultivation. The following {account from the Sagaing district is 
given by Parlett (Rept. Settl. Operat. Sagaing, 1903, 130-1). Small plots 
planted with betel-vines are found in most Sagaing gardens. At 
Tada-u, where land is devoted solely to raising betel, a site is chosen 
usually under tamarind-trees, and occasionally a few plantains or 
other trees are grown for shade. The gardens are divided into blocks, 
some 30 feet square, and the plants set in rows about 2 feet apart in each 
direction, connected by small water-channels. Between every six or 
eight rows is a pathway (yin-gwe) about 3 feet wide. The vines are always 
irrigated from wells and in the hot season are watered alternate days : in 
the early rains at intervals of two, and in the cold weather, of three days. 
While rains are continuous, irrigation ceases. A top-dressing of leaf- 
mould every year is said to improve the yield. Leaves may be gathered 
within a year after planting, but plucking is often deferred to the second 
year, and the third to fifth years are best. After the sixth year the vines 
are often cut down. In Sagaing old or weakly vines are cut down from 
year to year and replaced by new slips, and the same ground is occupied by 
the vinery for twenty years or more. In Tada-u the garden is worked as 
long as it is remunerative; then the vines are cut down and the land 
fallowed for two years. Each block is usually plucked once a month or _ 
once in two months, always before 9 a.m., as plucking in the heat of the ~ 
day exhausts the vine. The average price of young plants is Rs.15 per 
1,000; of the leaves, Rs. 25 per 100 viss. The average mortgage price 
works out to Rs. 226 per acre, and the annual rent to Rs. 100 per acre. 
The ground-rent per acre averages Rs.113 for the life of the vine—five 
years—or about Rs. 22 a year. It is estimated that 1,000 vines yield an 
average annual profit of Rs. 35, z.e. Rs. 350 per acre. (Cf. Upper Burma 
Gaz., 1900, ii., 344.] . | 

TRADE IN PAN-LEAF.—The habit of chewing this substance is very 
widespread, especially in the towns and cities, the supplies being often drawn 
from great distances. The Central Provinces send a large portion of their 
produce to Calcutta on the one side, and Bombay on the other. Neither 
in the official returns of trade by railand river, nor by sea coastwise, is 
there any mention of pdn-leaf, so that no information exists as to the 
extent or direction of the internal movements. There are no foreign 
transactions. 

P. nigrum, Linn. ; Hunter, As. Res., 1807, ix., 383-90 ; Bot. Mag., 
1832, 3139; The Black and White Pepper; gulmirch, filfilgird, habush, 
vellajung, murichung, spot, martz, ddru-garm, mirt, kdlamari, choca, mildgu, 
mirydla tige, menasu, lada, sa yo mai, etc. A climber, usually dicecious, 
wild in the forests of Travancore and Malabar, and cultivated in the 
hot, damp localities of Southern India. 

CULTIVATION.—Pepper was one of the most important articles of 
early Indo-European trade, and has been extensively cultivated on the 
western coast of South India from very early times. Vincent (Pervplus, 
eic., 1800, app., 42) speaks of it as grown in Malabar. It has accordingly 
been specially cultivated there since at least the 5th century. But a 
much earlier knowledge is shown by the frequent mention of pepper by. 
the Sanskrit medical writers. It was also known to the Greeks from 
the time of Theophrastes onwards. Though cultivated from remote times 
in Sumatra, the Straits, Siam, and the Malay Peninsula generally, Malabar 
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BLACK AND WHITE PEPPER 

has always been considered to produce the best pepper. The provinces 
where pepper is most extensively grown to-day are Madras and Bombay. 
Hana (Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 374) 
states that pepper is adulterated with ground olivestones. 
. Bengal.—Pepper is cultivated to a limited extent only in the northern 
parts of Jessore. Elsewhere in Bengal it grows wild during the rain 
season. “The creeper is planted in the beginning of the rains, and as it 
grows in the shade the seeds of the stout dhunecha hemp plants are 
co ov it to afford shelter as they grow.” ([O/. Admin. Rept. Beng., 

-2, 17.) 
_ Assam.—Basu (Agri. Ledg., 1898, No. 7) gives a full account of the 
cultivation of black pepper in Assam. The crop, it would appear, is 
not cultivated appreciably in any particular part. A little, however, 
is found in Sylhet and on the southern slopes of the Khasia hills, 
It is usually grown to meet home requirements, and what is left over 
is sold. Like the betel-vine, it is commonly raised on betel-nut palms 
(Areca Catechu), while the mango, jack, and other garden trees are 
occasionally utilised. It is pegs either from suckers, which spring 
from underground roots, or from shoots from the stem. When shoots are 
used, they are bent down into the ground to strike root before they are 
severed from the mother-plant. The young plants are generally uprooted 
at the beginning of the rains, and planted at the foot of the trees on 
which they are to grow—as a rule one plant only is placed along side 
of each tree, and at first it has to be carefully tied to its support. 
Like the betel-vine, it requires liberal manure ; cow-dung and household 
refuse are used and app ied at the end of the rains and at intervals through 
the cold weather. This is simply heaped round the base of the tree on 
which the vine climbs; and to keep the moisture in the manure-heap, 
pieces of the leaf-sheaths of the plantain-tree are laid over the top and 
renewed from time to time. The plantation must be hoed and cleaned 
once a year at the close of the monsoon rains, and in May the manure- 
heaps are levelled down and spread over the ground. The vine begins to 
bear in from three to five years after planting, and continues for at least 
twenty years. . It flowers in May and the berries are plucked in December, 
when just beginning to ripen. . . 

If intended for the cultivator’s use, the berries are boiled in water for 
a few minutes to soften the husk, which is then removed by rubbing over 
a bamboo basket. If intended for the market, they are simply dried 
in the sun after boiling and allowed to retain the husk, which assumes 

Propagation. 

Seasons. 

Parm-yard. 

Prepon Om 

a black colour. The highest outturn that can be obtained from a single vied. 
vine is said to be about 3 seers of dry cured pepper, and the average 
yield about 1 seer for each vine in a plantation. The retail price for 
Assam black pepper varies from 10 annas to a rupee a seer, and the 
wholesale price from Rs. 17 to Rs. 20 per maund. [Cf. Basu, Cult. Black 
Pepper Assam, in Agri. Dept. Assam Bull., 1898, No. 4.] 

Bombay.—The area under the crop in 1904-5 amounted to 6,736 acres, 
and in 1905-6 to 7,483 acres, practically the whole of which was in Kanara. 
The following information is mainly abstracted from Mollison (Agri. Ledg., 
1900, No. 3; 1901, No. 3). The plant is propagated by layerings or from 
cuttings. When the betel-palms are seven or eight years old, pepper is 
planted at the bottom of the stems. A long, healthy shoot from an 
established plant is layered in the leaf-mould surrounding the palm on 
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THE PEPPER PLANT 

which it is intended to climb. When it has taken root it is severed from 
the parent plant and trained on its living support. Two or three shoots 
are sometimes layered to one palm. The best months for propagating 
are June and July. The main vine should divide freely into subordinate 
branches so that a number of shoots can be trained to ascend.. They are 
secured to the stem by bands stripped from the sheaths of fallen leaves of 
the betel-palm. Heavy applications of good manure are given annually 
for three years after planting. Subsequently the pepper participates m 
the general cultivation given to the betel, and an application of manure 
is made to both crops every second year. The manure is heaped over the 

- bared roots of the betel-trees and pepper-plants in a circle round the stem. 
The best manure is made from green leaves and twigs plucked in the 
monsoon, used as litter in cattle-byres, and thence removed to a manure 

pit every day or second day, together with the dung and urine of the 
cattle. This manure is sufficiently decayed by the following March, and is 
applied in that month or in April. A plantation is in bearing three or 
four years after it is started, and if the old vines as they get worn out are 

- at once replaced by new layers, the plantation will keep in vigorous growth 
for a long period. Flowers appear in July and August and the berries 
are ripe in March. The vines, in full bearing, give in a good season 
about 1,000 clusters, which should yield about 7 seers of dried pepper 
(1 Bombay seer = 7 lb.). 

Ordinarily the bunches are plucked when the berries are green 
or changing colour. The berries are then sorted out, the ripe ones 
separated, soaked in water for seven or eight days, or heaped till the pulp © 
ferments. They are then rubbed or trampled underfoot till the pulp is 
tubbed off the “‘ stone’ which furnishes the white pepper of commerce. 
But that article is prepared, to a small extent only,in Kanara. The chief 
product is black pepper, which is got from unsorted berries. These are 
heaped for about four days till such as are green get soft and change colour, 
and the pulp of all is more or less squashed. They are then spread out 
and dried. The skin and part of the pulp adhere as a dark, wrinkled 
covering to the stones, and the pepper is black in appearance. White 
pepper is worth Rs. 10 to 11 per maund, and black Rs. 7 to 8 per maund. 
[Cf. Dept. Land Rec. and Agri. Bombay Bull., 1900, No. 20, 13-5.) 

Madras and Mysore.—In certain respects it might almost be said that 
we know very little more regarding the pepper industry of South India 
than was understood in the first and second decades of the 16th century. 
Varthéma (Travels, 1510 (ed. Hakl. Soc.), 1863, 157) will be found to give 
a vivid picture of the plantations in and around Calicut :—‘It is lke a 
vine climbing on trees: from each of the branches are produced five to 
eight clusters of berries, a little longer than a man’s finger; they are like 
raisins but more regularly arranged, and are as green as unripe grapes ; 
they gather them in October and November, and lay them in the sun on 
mats, when they turn black as they are seen among us, without doing 
anything else to them. And you must know that these people neither 

So also Barbosa, 
in the beginning of the 16th century (Coasts E. Africa and Malabar (ed. 

- Hakl. Soc.), 1866, 219), gives a detailed account of the plant, and of the 
trade in pepper from Calicut shortly after the arrival of the Portuguese 
in India. The spice had to pay an export duty to the King of Calicut 
and was shipped wd Cambay to Persia, Aden, Mecca, Cairo and Alexandria, 
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MALABAR PEPPER 

thence to Portugal. Mandelslo (Travels, in Olearius, Hist. Muscovy, eto., 
1662, 93, 111) gives certain particulars of the pepper cultivation of the 
“Cuncam or Decam.” He states that the traffic goes vid Surat. 

According to modern writers the method of cultivation presently pur- 
sued is very simple. Cuttings are put down during the rains in J rode £3 

‘in rich soil, not subject to excessive moisture, and liberally manured, not 
with cow-dung as in Bengal and Assam, but with leaf-mould. The trees 
selected as supports are mostly those which have a rough or prickly bark, 
such as the jack-tree, the murukku (madar, p. 523), etc. The vines may 
grow to 20 or 30 feet, or even higher—they are never pruned. All suckers 
are removed and the ground around kept clear of weeds. In three years 
the vine begins to bear. From the third to the seventh year the plant 
ee After that it remains in good condition for three or four years, 
and then deteriorates for about the same period, when it is cut down and 
new shoots planted. The fruit is gathered as soon as the berries at the 
base of the spike begin to change colour. [Cf. Kew Bull., 1895, 178-80.) 
In April of 1905 a Government farm, under the superintendence of 
Mr. ©. A. Barber, Government Botanist (for the scientific study of the 
cultivation of pepper), was started at Talliparamba near Tellicherry, which 
may be spoken of as the centre of the South Indian (indeed of the Indian) 
pepper production. A very large amount of work has already been 
accomplished, of which Barber has published as yet only a brief note 
(Agri. Journ. Ind., i., pt. ii., 163-4). “ Any one,” he observes, “at all 
conversant with a plantation of black pepper, will have noted the great 
variation in the bearing power of different vines.” This is a consequence 
of some plants bearing wholly male (staminate) flowers, others only female 
(pistillate) flowers, while still a third possess both stamens and pistils, but 
the former so sparsely as to lessen fertility. “In choosing vines for pro- 
pagation, it will, therefore, be necessary to first determine whether the 
plant is fully provided with stamens.” “It may be taken as a rule that 
any vine, if fully provided with stamens, will give a good crop, while any 
vine not so provided will be capricious in its behaviour, being dependent 
on its neighbours for the swelling of its berries.” 

Barber (Varieties Cult. Pepper, in Dept. Agri. Mad. Bull., 1906, iii., 
No. 56, 126-32, tt. 1-3) says that there are “three main types of good 
vines freely provided with stamens, the Balamcotta, Kallivalli and Cheria- 
kodi. Each of these has variations in all directions.” 

Balamcotta.—This is all round the best pepper, is widely distributed, 
and apparently the main Tellicherry variety. The leaves are the largest 
of all. Its general colour is light green, and when full grown is twice as 
long as broad, oval to ovate, broadest at the middle and one side fre- 
quently broader than the other. Flowering branches, drooping. Spikes 
long, usually up to six inches, and the individual flowers distant. It is a 
strong-growing plant, flushing all over at the same time, and a heavy 
bearer. | ' 

Kallivalli—This has the reputation of being a heavy bearer, but the 
flushing is irregular. The leaves are fairly constant, but vary in width 
according to age. In general colour they are dark green, and the veins 
much moré deeply impressed, almost corrugated, than in balameotia. 
Flowering branches stand out stiffly and joints close together. Spikes 
shorter than in balamcotta and frequently seen branched ; sometimes, in 

_ fact, the spikes appear tassel-like. The flowers are also a good deal closer 
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together, and though abundantly supplied. with stamens, yet the plant 
may be spoken of as less fixed as a type. 

Cheriakodi—This name is given to a well-marked variety, small in 
all its parts—a dwarf form, under 15 feet in height. The leaves are not 
large and the spikes are small and crowded with small berries. The 
leaves are arranged uniformly over one another like the tiles of a house, 
almost vertically downwards, and thus hiding a large number of spikes. 

Under each of these main forms there are several recognisable races as 
well as two well-marked jungle peppers that, have found their way into 
estates. These are characterised by dark-green leaves, very large berries, 
and an immense growth on tall forest-trees, and usually hairy spikes. —_ 

Diseases and Pests.—Until quite recently very little had been pub- 
lished on these subjects. Butler (Agri. Journ. Ind., i., pt. i., 30-6) gives 
an instructive account of the Pepper Wilt. _He suspects this disease first 
appeared in the Wynaad district of Malabar about 1900. By.1904 he 
found alarm general. The-disease had produced.a vast amount of damage 
in three or four years. .“‘Its possibilities in this direction,” says Butler, 

“are evident from the fact that over four thousand acres of pepper culti- 
vation are in the hands of Europeans in South Wynaad, and perhaps five 
times as many are grawn by Natives. A far greater. amount is grown in 
the coast districts of Malabar, but it is impossible to estimate how much 
this may be.” He then describes the appearance of the diseased 
plants. The leaves first droop, the production of, leaf is: discontinued, the 
stems of the vine separate from the support or standard owing to the decay 
of the clinging roots, the leaves turn yellow and fall off, and lastly the 
whole vine withers. A similar disease appeared in Cochin-China and Java 
about the same time as in India, and was attributed by Prof. W. Zim- 
mermann and Dr. van Breda de Haan to the parasitic worm Heterodera 
radicicola—the common root eelworm. Doubt was thrown by Barber 
and others on the possibility of the eelworm being the sole cause, and 
Butler, in the paper above indicated, has shown that the primary cause 
is a Nectria fungus closely allied to, if not identical with that discussed 
under arhar, Cajanus indicus (see p. 198). Butler concludes that a 
critical study of: the varieties and races of the pepper-vine with a view 
to discover or produce a wilt-proof form, is the only satisfactory method 
of dealing with the disease. 

[Cf. Garcia de Orta, Coll., xlvi; also in Ball, Proc. Roy. Ir. Acad., 3rd ser., i., 
671; Acosta, Tract. de las Drogas, 1578, 19-29; Linschoten, Voy. EZ. Ind., 1598 
(ed. Hakl. Soc.), ii., 68, 72-5; Boym, Fl. Sin., 1656, Q; Bontius, Hist. Nat. 
et Med. Ind. Or., 1629, in Piso, Ind. Utri. re Nat. et Med., 1658, 103; Thevenot, 
Travels in Levant, Indostan, etc., 1687, pt. iii., 88; Ligon, Hist. Barbados, 1657, 
79; Alexander Hamilton, New Acc. E. Ind., 1727, i., 298, 301; Bennett, Wan- 
derings in N.-S. Wales, 1834, ii., 180; Rept. Ind. Hemp Drugs Comm.., iv., 59, 
260; Nicholls, Textbook Trop. Agri., 1892, 200-3; The Bower Manuscript 
(Hoernle, transl.), 1893-7, 78, 85, etc. ; Ind. Agrist., Oct. 2, 1905, xxx., 311-2; 
Trop. Agrist., Oct. 1905, xxv., 563-4.] 

TRADE.—The trade in pepper is perhaps the oldest, and during the 
Middle Ages was the most important branch of commerce between Europe 
and the Hast. In the early days, the Malabar Coast had a practical 
monopoly of the trade. Gradually, however, more and more pepper was 
cultivated in, and exported from, the Malay Archipelago, and. localities 
farther east, till, as early as the beginning of the 19th century, the Indian 
production had shrunk into relative insignificance. The following gives a 
brief summary of the conditions of the trade. 
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TRADE IN PEPPER 

_ nternal.—The total registered transactions carried by rail and river 
during 1904-5 were 14,745,544 lb.; 1905-6, 15,203,216 Ib.; 1906-7, 
14,531,776 lb. Calcutta port and the province of Bengal are usually the 

‘ chief mportiNG centres, being followed in this respect by the Panjab. 
In the last-mentioned year, Calcutta town took 2,686,768 lb. ; Bengal 
province, 2,217,376 lb.; and the Panjab, 1,500,128 lb. Of the exrorrine 
centres, Calcutta again heads the list, having given 4,752,384 lb. ; Madras 
Presidency, 3,654,448 lb.; Bombay port, 2,727,088 Ib. ; Madras ports, 
1,454,096 lb. ; and Karachi, 1,272,320 lb, The Calcutta and Bombay 
supplies are derived by rail and river as well as by sea coastwise. The 
chief exporting centres are Madras and Bombay, and naturally so, since 
they are the provinces of production. The Madras su ply is, however, 
drained very largely from Travancore, and is consigned atreot to Calcutta 
or Bombay ; so also the production of the Madras Presidency (so far as 
returns of coasting trade show) is consigned almost entirely to Calcutta 
and Bombay. During the five years ending 1905-6 the imports averaged 
16 million lb., of which Calcutta and Bombay ports each took 6} million Ib. 
__ External.—The total Exports of Indian pepper during the period 
1900-7 were as follows :—1900-1, 8,280,372 lb., valued at Rs. 28,91,835; 
1901-2, 13,589,172 lb., valued at Rs. 48,01,554; 1902-3, 9,310,166 lb., 
valued at Rs. 32,76,476 ; 1903-4, 14,348,983 Ib., valued at Rs. 50,71,541 ; 
1904-5, 10,113,416 Ib., valued at Rs. 35,46,209 ; 1905-6, 17,889,994 Ib., 
valued at Rs. 61,07,357; and in 1906-7, 9,499,089 lb., valued at 
Rs. 33,01,237. The chief exporting provinces are Madras and Bombay, 
which in 1906-7 exported respectively 7,722,866 lb. and 1,682,468 lb. The 
countries to which the exports chiefly go are Italy, which in 1906-7 
took 2,263,912 lb. ; Germany, 1,813,756 lb. ; United States, 1,034,040 lb. ; 
Great Britain, 757,311 lb. ; Turkey-in-Asia, 719,501 Ib. ; Aden, 363,899 Ib. ; 
France, 338,758 Ib. ; Belgium, 112,000 lb., etc. The ré-exports of foreign 
merchandise are unimportant—10,227 lb. in 1906-7. The Imports of 
pepper into India come almost entirely from the Straits Settlements, 
which, in 1906-7, imported 990,564 Ib. out of a total of 1,061,826 lb. 
The other countries from which India imports pepper are chiefly Ceylon 
and East Africa. .. 

PISTACIA, Linn. ; Fl. Br. Ind., ii, 13; Gamble; Man. Ind. 

PISTACIA 
Kakrasingi 

Internal. 

Straita. 

DEP., 
Tvmbs., 1902, 210-1; Duthie, Fl. Upper Gang. Plain, 1903, i,, pt. 1,187; vi. 
Brandis, Ind. Trees, 1906, 199-200; AnacarpiAcE&. A genus of trees 
containing some six species, of which two only are natives of India. 
Several others occur in Afghanistan and Baluchistan and yield valuable 
articles of trade sent largely to India, besides some of the species being 
there occasionally cultivated. 

P. Khinjuk, Stocks, in Hook., Kew Journ. Bot., iv., 143 ; Duthie, l.c, 187 ; P. integer- 
rima, Stewart, Gamble, l.c. 210. The North-West Himalayan form (imtegerrima) 
kakra, drek, gurgu, tanhdri, etc. ; galls = kakrasingi, dushtapuchattu; the Baluchistan 
form (Khainjauk) ushgai or buzgai, etc. A deciduous treeof the Suliman and Salt 
prom By outer Western Himalaya, up to 6,500 feet, extending east to Kumaon ; 
chiefly on dry slopes and in river Callova. 

The hard, rugose, hollow galls, which form in October, are used to a small 
extent for dyeing and tanning, and have long held a place in the Hindu Materia 
Medica. They contain 75 per cent. tannic acid and give a blue-black colour with 
ferric chloride. The leaves are lopped for fodder for buffaloes and camels, The 
wood is used for furniture, carvings and ornamental work, According to Gamble, 
it is generally sold in the hill bazars, particularly at Simla, in the form of thick, 
short planks. [C/. Pharmacog. Ind., i., 374-7; The Bower Manuscript (Hoernle, 
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THE PISTACHIO NUT 

transl.), 1893-7, 119, 124; Sule, Monog. Dyes and Dyeing, Berar, 1895-6, 5; 
Agri. Ledg., 1902, No. 1, 21; Tschirch, Die Harze und die Harzbehilter, 1906, 
i, 474-5.] 

P. Lentiseus, Linn. The Mastic Tree or Mastiche; resin = riéimi mastiki, 
kindur-rimi, arah, etc. An evergreen shrub of the Mediterranean region, which - 
yields the mastic of Chios, imported into India... 

The resin (mastic) occurs in small, irregular yellowish tears, brittle and of a 
vitreous fracture, but soft and ductile when chewed. It has been known in 
medicine and the arts from the earliest periods. It is used as a masticatory by 
people of high rank in India to preserve the teeth and sweeten the breath, and also 
in the preparation of aperfume. ([Cf. Milburn, Or. Comm., 1813, i., 139 ; Moodeen 
Sheriff, Mat. Med. Mad., 1891, 114-6; Holmes, Cat. Hanb. Herb. Pharmaceut. 
Soc. Mus. Rept., 1892, 29; Kew Bull., 1897, 421-2; 1898, 190-1; 1903, 19-22; 
Ind. For., 1898, xxiv., 480-1; Tschirch, U.c. 468-74.]. . 

P. mutica, Fisch. & Mey.; Lace and Hemsley, in Ind. For., 1891, xvii., 449-50 ; 
Prain, Rec. Bot. Surv. Ind., i., 130; P. Terebinthus, Linn., var. mutica, Attch. & 
Hemsley, Trans. Linn. Soc., iii., ser. 2, 47. The gwan, khanjak; resin = mastiki, 
kunzad, wanjad, shilm, etc. In the Dictionary this species is treated as the Asian 
representative of P. Terebinthus, the plant which yields the Chian or Cyprus 
turpentine, but it is now regarded as a distinct species. It occurs commonly in 
Baluchistan. The resin resembles that of P. Lentisews and is used in the East as 
a substitute for that substance. It bears the same vernacular names, and is con- 
sidered almost identical with that of P. vera. The leaves are very generally 
affected by a horse-shoe shaped gall, which extends round the margin and gets 
the name of gosh-wdra (ear-lobe) from its peculiar shape. According to 
Aitchison the Natives regard the galls as of no use, but value highly the leaves ~ 
for dyeing and tanning purposes. 

P. Terebinthus, Linn. ‘The Terebinth Tree. A tree or shrub, common on the 
islands and shores of the Mediterranean. It yields a resin (Chian Turpentine), 
the terebinth of the ancients, produced chiefly in the island of Scio, where it is 
collected from incisions made in the stem and branches. [C/. Holmes, l.c. 29; 
Tschirch, /.c. i. 482-3; Kew Bull., 1903, 19-20; Kew Mus. Gurde, 1907, No. 1 54..- 

P. vera, Linn. The Pistachio Nut ; tree and nut = pista; galls = bdéz 7 "] 
gum-resin = kunjad, wanjad, kandur, shilm, etc. A small tree, form -ghang ; 
at 3,000 feet and upwards, in Syria, Damascus, Mesopotamia, Terek, Orfa, the 
Badghis and Khorasan ;, extensively cultivated in Syria, Palestine and Persia. 

It yields a resin similar to mastic. The leaves are frequently affected by galls, 
irregularly spheroid in shape, borne on a short stalk and usually growing from 
the surface of the leaf. These, with the pericarp of the fruit and the unfertilised 
ovaries, are used locally for dyeing silk, and are exported to Persia, Turkestan 
and India. The fruit, known as the pistachio nut, is oval-shaped and varies 
in size with the amount of cultivation the tree has received. They are exported 
in large quantities from Afghanistan to India, Persia and Turkestan. In India 
the nut is a common article of food among the well-to-do classes, being fried with 
a little butter and salt and brought to the table hot. The nut is also a frequent 
ingredient of confectionery and ice-cream. It contains about 60 per cent. of 
a fatty oil which is occasionally extracted for use in medicine. [C/. Aitchison, 
Notes on Prod. of W. Afghanistan and N.E. Persia, 1890, 156-9; Pharmacog. 
Ind., i., 379-81; Holmes, lc. 30; Agri. Ledg., 1902, No. 1, 21; Firminger, 
Man. Gard. Ind. (ed. Cameron), 1904, 262.] 

PISUM, Linn. ; Fl. Br. Ind., ii., 181; Prain, Beng. Plants, i., 368-9 ; 
Duthie, Fl. Upper Gang. Plain, 1903, i., 261-2 ; Cooke, Fl. Pres. Bomb., 
1903, 1., 409; Lecuminos. This genus comprises the grey or field pea 
and the common garden pea, both largely cultivated throughout India. 

' P. arvense, Linn.; Duthie and Fuller, Field and Garden Crops, ii., 17-8, 
t. xxxii. B. The Grey or Field Pea, mattar, mattar rewari, kulon, keiao, korant, 
kulawan, karain, ghdle, etc. According to De Candolle, this pea is wild in Italy. 
It is extensively cultivated in many parts of India, during the cold weather, in 
the same way as P. sativum, under which details of the method will be given. 
It produces a small, round, compressed, greenish and marbled seed, generally 
eaten as ddl by the natives. It must be carefully distinguished from khesdri dal 
(Lathyrus sativus, p. 703), which it somewhat resembles. The straw is a valued 
FoppDER. ta 
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THE GARDEN PEA 
P, sativum, Linn. ; Duthie and Fuller, Le. ii, 17-8, t xxxii, A. The Garden 
bara-matiar, bahtahna, kuda, shanma, ahandil, kalon, ahea, sen, 

lar-kdna, pattanie, gundiisani-gheli, pai, etc. A more robust plant than the 
former, compared with which it is more valuable and prolific though a less hardy 
crop. It is not known anywhere as a wild plant, and is regarded by some as 

a variety or sub-species of PF. arvense. 
The field and garden peas are generally considered together by writers on 

Indian crops, and the methods of cultivation explained as appl oes to 
to w both. In all parts of the country the pea is a rabi crop. Accord 

(Gard. in Ind., 1903, 263-6), the varieties of the white form may be sown at any 
time between May and January, if the rainfall is not over 40 inches, A rich, 

land in October or November, and receive, as a rule, no manure or 
The crop is reaped at the end of Feb: and March. Leaves and 
much valued as fodder, under the name of halim. In Cuttack, stom ay Banerjei 
(Agri. Cuttack, 1893, 83) states that grow well on loose y soil after 
maize. The maize crop is removed about the middle of August, and the land 
Po, Se twice or thrice between 15th August and 15th September, By the 15th 

Bs 

8s. Watering is continued for two months more, at intervals of about 
six days. About a fortnight after sowing, bamboo twigs are fixed into the 
ground for the plants to climb on. Weeding is necessary once a month. 

owering commences about the 15th October, and the pods begin to form in the 
middle of November. By the middle of February the pods are dry and ready 
for harvesting. In the United Provinces, Duthie and Fuller write that both species 
of pea are largely grown in certain districts. They are not returned as a separate 
crop, but together with masur (Lens esculenta, p. 708) occupied in 1904-5 an area 
of 2,055,879 acres. They are sown from the end of September to the middle of 
October, and reaped in March. In the western and central districts peas are 
most commonly grown as a second crop after indigo or rice. As a rule they 
are sown on very heayy soil, which receives little if any preparation and is rarely 
manured. The seed is sown broadcast at the rate of i} to 1 maund per acre, and 
ploughed in. In the Oudh and Benares Division the crop is watered once; in 
other localities it is not always irrigated. The cost of production per acre is 
estimated at Rs. 12-13a. for the coarse kind with no irrigation, Rs. 17—13a. for 
the fine kind, assuming that two waterings are given and the land is of hi 
rent. For the year ending 1902 the average outturn of peas for the province 
was calculated at 1,150 Ib. per acre irrigated, and 600 lb. per acre unirrigated. 
Cultivation in the Central Provinces closely resembles that in the United 
Provinces, but the crop is never irrigated. The area in 1904-5 was 247,779 
acres; in Berar, 10,257 acres. In the Panjab, peas are cultivated asa field crop 
almost entirely for fodder. Seed is sown on saildb lands in October and No- 
vember after a couple of ploughings. It may be sown broadcast on the same sort 
of soil, if too-moist to plough, The seed-rate is 20 to 30 seers per acre.. The 
crop is pulled, not rea in April, and the yield is 3 to 8 maunds seed per acre. 
' “Uses.—The green pods are collected in many localities while the plant is 
growing, and are either cooked and eaten like French beans, or the young seed 
is extracted and eaten in the same way as by Europeans, The roasted green 
pods are known in the Panjab under. the name of dddhridn and dmidn. The ripe 
seed is also used whole, split as dal, or ground and made into bread, In Burma 
peas are employed in the preparation of vinegar(p. 1111). The green plant and 
also the “straw”’'are extensively used and valued as FoppEr, more y 
in the Panjab and Bombay where they are regarded as equal to hay. [C/, De 
Candolle, Orig. Cult. Plants, 1882, 327-8; Bentham, Rev. of Targioni-T ozzetts, 
in Journ. Hort. Soc., 1855, ix., 138; Asa Gray, Scient. Papers, 1889, i., 347; 
Leather, in Agri. Ledg., 1901, No. 10, 372-3; 1903, No. 7, 152, 155, 184-5; 
Imp. Inst. Tech. Repts., 1903, 235; Firminger, Man. Gard. Ind. (ed. Cameron), 
1904, 172-5; Joret, Les Pl. dans L’ Antiq., eto.,. 1904, ii., 249; Lock, Plant 
Breeding, Peas, Cire. and Agri. Journ. Roy. Bot. Gard. Ceylon, Jan. 1905, ii., pt. 3, 
No. 27; Roy, Crops of Beng., 1906, 64.) : 
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INDIAN PATCHOULI 

PODOPHYLLUM EMODI, Wall.; Fl. Br. Ind., i., 112-3; 
BerseripE&. May Apple, Duck’s Foot, American Mandrake, pdpra, 
bhavan-bakra, ban-kakri, chimydka, wan-wdngan, etc. A small, erect, 
herbaceous plant, met with in the higher rich and shady temperate forests 
from Sikkim to Simla, Kashmir, Hazara, Tibet; the Kuram Valley and 
Afghanistan. | . 

Is closely allied to the American species P. peltatum, the source of the resin 
of Podophylium of the British Pharmacopeia. The resinous constituent, 
known as podophyllin, was first prepared from the Indian root from specimens 
collected by me at Kullu and sent to the late Dr. Dymock at Bombay in 1888.. 
The process adopted was that recommended in the British Pharmacopeia, which 
consists in exhausting the drug by percolation with alcohol, concentrating the 
percolate and precipitating the resin by adding water. Podophyllin thus ob- 
tained is an amorphous powder of a bright brown-yellow colour, if procured 
from the American species, but much lighter in colour, if from the Indian. 
The active portion—podophyllotoxin—consists of an amorphous principle soluble in 
alcohol, and isolated from a chloroformic extract of the root. Although the 
chemistry of the American species has been fully investigated, little been 
done in that direction with the Indian plant till a few years ago, when specimens 
were sent by the Reporter on Economic Products to the Imperial Institute for 
examination, At the same time the therapeutic and physiological action of the 
Indian drug were investigated by Dr. H. G. Mackenzie and Mr. W. Dixon of 
St. Thomas’ Hospital. The results of these inquiries proved that the chemical 
constituents of both the American and Indian drugs were identical and that 
the podophyllin prepared from the Indian species is as valuable a purgative as 
that obtained from P. peltatum, Bhaduri (Rept. Labor. Ind. Mus., 1902-3, 28) 
found the Indian resinoid prepared at the Calcutta Medical Stores to contain 
35°7 podophyllotoxin. The Indian drug, moreover, was found to furnish a 
larger proportion of podophyllin than the American, and to be consequently 
of greater value as a source of the resin. It is thus highly desirable that a regular 
trade in the Native drug should be established. The commercial value of podo- 
phyllin is subject to considerable fluctuation, but is generally stated to vary 
from 7s. 6d. to 10s, a pound in wholesale quantities. The root also contains 
a valuable dye-stuff, quercetin, which is easy to isolate. Dunstan states that 
the separation of the dye as a by-product of the manufacture of podophyllin 
would probably repay the Indian producer. [C/. Pharmacog. Ind., i., 69-70; 
lii., app:, 99-101; Henry, Econ. Bot. China, 1893, 25; Lawrence, Valley of 
Kashmir, 1895, 75, 85; Edgar Millard, Note on Ind, and Amer. Resins of Podo- 
pyhlium, in Pharm. Journ., March 26, 1898, vi., 304-5; Dunstan and Henry, 
Chem. Investig. of Ind. and Amer. Podophyllum, in Trans. Chem. Soc., April 
1898 ; Mackenzie and Dixon, Phsiol. Action and Therap. Prop. of Podophyllum, 
in Edinb. Med. Journ., 1898 ; Dunstan, in Ind. For., 1898, xxiv., 321-2; Imp. 
Inst. Ann, Rept., 1898-9, 22, 28, 41; Rept. Proc. Cent. Indig. Drugs. Comm., 
1901, i., 46, 62, 72-4; 211-8, 273-5, ete. ; Imp. Inst. Tech. Repts., 1903, 170; 
White and Humphrey, Pharmacop., 1904, 557-8, 561.] 

POGOSTEMON HEYNEANUS, Benth.; in Wall., Pl. As. 
Rar., 1., 31; P. Patchouli, Hook., f., Fl. Br. Ind., iv., 6833; Lapiatz. 
Indian Patchouli, pehol, pachdli, pachdpdt, panel, mali, pachpanadi, 
poko nilam, etc. A plant found both wild and cultivated in Western and 
Central India from Bombay and Berar southwards, and said to be the 
chief source of the Indian patchouli. The plant which affords the greater 
part of the patchouli perfume of European commerce is, however, P. 
swave, Tenore (considered by Hooker a variety of P. Patchouli), 
which does not appear to be met with in India at all, but to be a cultivated 
form of P. Cablin, Benth., a native of the Philippines. [Cf. Kew Bull., 
1908, 81. 
foe patchouli (i.e. P. suave) is cultivated chiefly in the Straits Settle- 

ments and Penang. The patchouliof Assam is obtained from Microtena eymosa, 
Prain, In the Central Provinces and Berar I found P. HMeyneanus growing 
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THE APRICOT 

largely used in European perfumery. [C/. Sawer, Odorography, 1892, 293-308 ; 
Kew Bull., 1897, 65; Gildemeister and Hoffmann, Volatile Oils, 1900, 656-8 ; 
ag Dict. Appl. Chem., 1900, iii., 123; Schimmel & Co., Semi-Ann. Rept., 
Oct.—Nov. 1905, 52; April-May 1906, 49-50.] 

PRUNUS, Linn.; Fl. Br. Ind., ii., 312-7; Gamble, Man. Ind., 
Timbs., 1902, 311-5; Rosacem A genus which contains some 21 
species within the Indian limits, including the almond, peach, apricot, 
plum and cherry. 

P. Amygdalus, Stokes. The Almond, bdddm, bildti-baddm, vadam-kottat, badam- 
vittulu, etc. A moderate-sized tree, indigenous in Western Asia and occasionally 
cultivated in Kashmir and the Panjab. 

_. There are two varieties, bitter and sweet, but these cannot be ergs eae 
botanically. The almond yields a Gum, the baddém or Hog-tragacanth, which is 
exported from Persia to Bombay and re-exported to Europe, while from the 
ruit are obtained two Orzs, an essential and a fixed. The oil is procured 
by expec from the seeds of both varieties. It is clear, yellow, with an 
é .ble flavour and is much used by perfumers, though frequently adulterated 
with gingelly, poppy or mustard oils. The essential oil is got from the bitter 
variety and is known as “oil of bitter almonds,” but according to Gildemeister 
and Hoffmann, “ only a very small amount of the bitter-almond oil of commerce 
is prepared from bitter almonds. For the manufacture of the oil, the seeds of 
the apricot (P. armeniaca) serve almost exclusively, and the oil thus p 
does not SPpeey to differ in any respect from the oil obtained from bitter 
almonds.” It is produced by submitting bitter-almond or apricot cake, left 
after ees of the fixed oil, to distillation with water, alone or mixed with 
salt. ICINALLY the almond has been used in Europe for many centuries, 
but is little esteemed in India, The kernels of the sweet varjety are largely used 
in dessert and confectionery. _[C/. Bentham, Rev. of Targioni-Tozzetti, in Journ. 
Hort. Soc., 1855, ix., 162; Pharmacog, Ind., i., 563-7 ; Gildemeister and Hoffmann, 
Volatile Oils, 1900, 436-42.] 

P. armeniaca, Linn. The Apricot, Mishmus, or “Moon of the Faithful,” 
chiiari, zardalu, khtibani, pating, kushm-dru, galdam, iser, cherktish, hari, shiran, 
mandata, nakhter, ete. A moderate-sized deciduous tree, cultivated in the 
Western Himalaya, hardly ever ripening its fruit on the eastern section. Rox- 
burgh and De Candolle, however, consider China its originalhome. Stein (Ancient 
Khotan, 1907, 131, 337, ete.) says that the labourers employed by him, in his 
excavations, identified the wood found in the houses, as also in the remains of 
orchards, as being the triék (the apricot)—a plant with which they were fully 
conversant. This would fix its cultivation in ancient Khotan as at least prior 
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to the closing decades of the 8th century—the date at which the last of the series 
of cities was abandoned and enveloped in sand. 

The apricot yields a Gum similar to tragacanth, known commercially as 
Cherry-gum. A clear O11 is extracted from the seed and used in burning, cook- 
ing, and for the hair. As already explained, from the cake is obtained the bitter- 
almond oil of commerce. The seeds are brought from Asia Minor into Europe 
as “‘ peach kernels.” The fruit ripens from May to September, according to 
elevation. In the North-West Himalaya dried apricot forms a considerable 
portion of the Foon of the people, but the fruit is also eaten fresh. By Europeans 
it is largely employed in this state for making jam, and when dried for cooking. 
The dried fruit is also an important article of trade, being brought to the plains 
of India from Afghanistan and the neighbouring hills. The emporium of this 
trade is Leh, where, according to a writer in Capital (Oct. 19, 1905), about. 300 
maunds are imported annually from Baltistan or Little Tibet. The same writer 
states that in the Afghanistan khubanis the trade is in the hands of Kabulis, who 
retail the moist stoneless fruits in the Calcutta market at 8 annas to 1 rupee per 
seer, and the dried fruit at about Rs. 1-8 per seer. Gamble states that the wood is 
handsome and used in the Panjab for various purposes, while in Lahoul and Upper 
Kunawar it is the chief firewood. [Cf. Hoffmeister, Travels in Ind., 1848, 
392-3, 464; Bentham, l.c. 163; Smythies, in Agri. Ledg., 1894, No. 15, 5-6, 45-6; 
Ind. For., 1895, xxi., 70-2; Ind. Gard., May 18, 1899, 205; Gildemeister and 
Hoffmann, l.c. 437; Firminger, l.c. 245; Sly, Fruit in the N.W. Front. Prov., 
in Agri. Journ. Ind., i., pt. iii., 268-9.] ; , 

P. Cerasus, Linn. The Sour or Dwarf Cherry, alu-bdlu, gilds, olchi, jera- 
sayna, etc. According to De Candolle, this is a native of the region stretching 
from the Caspian Sea to Western Anatolia. In India it is cultivated in the 
Panjab Himalaya and North-West Provinces, up to 8,000 feet. It yields a Gum 
similar to tragacanth. In Europe the kernel is used for flavouring several 
liqueurs and the fruit for making preserves, while the wood is valued by cabinet, 
musical instrument and pipe makers. [Cf. Bentham, J.c. 160; Smythies, in 
Agri. Ledg., l.c. 42, 46-54 ; Firminger, l.c. 246-7.] 

P. communis, Huds., var. insititia. The Plum, alucha; fruit = ali, khdrda, alu- 
bukhdra, alecha, bhotiya baddm, olchi, er, gardalu, luni, alpogddd-pazham, ete. 
A moderate-sized tree, cultivated (or indigenous) in the Western Himalaya from 
Garhwal to Kashmir, at 5,000 to 7,000 feet. It yields a yellow Gum of little 
value, which somewhat resembles gum-arabic. An Ort prepared from the kernels, 
the “‘ Plum-oil ’ of Europe, is used for illuminating purposes. The ripe fruit is 
eaten by all classes and is much esteemed. In a dried condition, a variety, the 
Bokhara plum, is imported in quantities from Afghanistan, and is much used 
as an article of diet. It also forms an ingredient of a common chutni. The true 
plum (var. domestica) is cultivated to a small extent in the plains of Northern 
India, but the fruit is inferior to that produced on the hills. Gamble states 
that the wood is smooth to work and is used in Kashmir for the framework 
of the so-called papier-maché boxes. [Cf, Bentham, l.c. 161; Smythies, 
in Agri. Ledg., l.c. 42, 46; Woodrow, Gard. in Ind., 1903, 306; Firminger, 
Lc. 245-6.] 

P. Padus, Linn. The Bird Cherry, jamana, likh-ar-u, hlo sa, hlot-king, 
bombaksing, zamb-chule, paras, kdlakdt, gidar-dak, bart, zim, etc. A moderate- 
sized deciduous tree of the Himalaya from the Indus and Kuram Valley to Sikkim, 
at 6,000 to 10,000 feet (Gamble). It yields an inferior Gum and a poisonous 
O11, which may be used mEpIcINALLY. The fruit is eaten by the Natives and 
the leaves form an excellent cattle Fopprr. The wood is occasionally used 
for making railings,eagricultural implements and spoons. 

P. persica, Stokes. The Peach and Nectarine, aru, takpo, rek, stinni, chimndni:; 
bem beimi, mandata, shaftalu, ghwareshtai, etc. A small tree, native of China, 
cultivated all over India, especially on the eastern side, and often found running 
wild. The tree flowers, according to elevation, from January to May, and 
the fruit ripens between May and October. For the method of propagation 
the reader’ should. consult Smythies and Firminger. Like other species of 
Prunus, it yields small quantities of unimportant Gum. From the’ kernels 
an Ort is obtained, used by the Natives of the North-West Himalaya for 
cookery, illuminating purposes, and as a dressing for the hair. [Cf. Garcia 
de Orta, 1563,’ Coll., xlvi.; Bentham, lc. 163; Smythies, in Agri. Ledg., 
ph aya 42, 46; Woodrow, Gard. in Ind., 1903, 303-6; Firminger, lc. 
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PTEROCARPUS 
THE GUAVA FRUIT 

» P, Puddum, fox. Wild Himalayan Cherry, paddam, kongki, paya, chamiarl, 
, padma-kasta, etc. A moderate-sized (in Sikkim a deciduous 

tree, wild in the Himalaya from the Indus to Assam, between 2, 
feet; Khasia hills; hills of Upper Burma; often cultivated, It yields an 
abundant Gum, which is not made use of, and the kernels contain an Or. similar 
to that of bitter almonds, The fruit is little eaten by Natives, but is sold in 
quantities to Europeans for the manufacture of hill cherrybrandy, According 
to Kanjilal, the stones are made into rosaries and neck by fakirs. The 
wood is used in the Panjdb Himalaya for walking-sticks (made of as or 
root-suckers), and in Darjeeling is worked up into furniture, ([C/. Reuboenr 
Manuscript (Hoernle, transl.), 1893-7, 102, 104, ete.) 

PSIDIUM GUYAVA, Linn.; Fl. Br, Ind., ii., 468; Talbot, 
List Trees, etc., 1902, 166; Gamble, Man. Ind. Timbs., 1902, 355; 
Prain, Beng. Plants, 1903, i., 487 ; Cooke, Fl. Pres. Bomb., 1903, i., 498; 
Myrracez. The Guava, amriit, peyara, madhuriam, amuk, gaya, anjir, 
zard, perala, jdmbd, guava, segapu, cova, sebe, pela, mdlakd beng, etc. A 
small evergreen tree, introduced from America and now cultivated and 
found semi-wild all over India. 

It is grown solely for its fruit. According to ‘Fi , the best qualities 
are produced in Allahabad and its neighbourhood, Young plants are easily 
raised from seed during the rains, but propagation by layers is usually resorted 
to, and rooted suckers may also be taken from the base of the main stem. It 
requires no particular cultivation and thrives in any soil. The tree blossoms 
during the hot season and continues to do so and to fruit to the end of the 
cold season. The finest fruit, however, is said to be obtained when the 
bearing season is over. There are two varieties, one known as the Pear va, 
the other as the Apple Guava, but they are so alike that they can searcely be 
distinguished till cut open. The fruit is eaten by all classes, but by Euro 
is generally preferred stewed or in the form of jelly or of the well-known 
““Guava cheese.”” According to Gamble, the wood is made into spear-handles 
and special instruments. In Vellore, North Arcot, it is said to be used for lac- 
turnery. In Assam, the leayes and bark are ca, on in Dyere, and in 
Be and the United Provinces are occasionally employed in Tannine. 
[C/. Merian, Insect. Surinam, 1705, tt. 19, 57; Pharmacog. Ind., 1891, ii., 30-2 ; 
Duncan, Monog. Dyes and Dyeing, Assam, 1896, 41; Agri. Ledg., 1901, No. 9, 
346; 1902, No. 1, 43; Firminger, Man. Gard. Ind., 1904, 235-6.] 

PTEROCARPUS, Linn. ; Fl. Br. Ind., 238-9; Prain, in Journ. 
‘As. Soc. Beng., 1898, lxvi., 123-4; also in Ind. For., 1900, xxvi., app. ; 
Gamble, Man. Ind. Timbs., 1902, 257-62; Prain, Beng. Plants, 1903, i., 
411-2; Brandis, Ind. Trees, 1906, 239-40; Lecuminos#. A genus of 
great economic importance, including the trees which yield Gum-kino, 
Red Sanders, Andaman Redwood and Padouk. 

P. dalbergioides, fox. ; P. indicus, Fi. Br. Ind., ii,, 238 (in part), Andaman 
Redwood or padouk, chalanga-daé of the Andamans. A large tree sparingly cul 
tivated in Bengal and Southern India. It has frequently been confused with 
the next species, a Burman plant also known by the name of padouk. 

In the Andaman Islands this “is the principal timber tree and its wood has 
of recent years obtained a good place in the markets of Europe and America 
as a handsome wood for furniture, parquet floors, railway carriages, door-frames 
and balustrades, etc. In India it has long been in use as & Bun.corsiage wood, 
‘and stores are kept in the arsenals of Calcutta, Madras and the Kidd 
Dockyards *” (Gamble). Recently it has been successfully pesployer in ; 
in panelling, and in America in the building of Pullman cars. [C/, For, Admin. 
Repts. Andaman Islands. ; Todd, Rept. Explor, N, Andamans, 1905 ; Anderson, 

‘Rept, Explor. N. Andamans, 1905; Gilbert Rogers, Rept. Dept. Conservator of 
For,, Andaman Islands. ; Ind. For., 1905, xxxi., 511-7; also Todd, 1906, xxxii., 
681-7.] ’ : 

P. indicus, Willd. ; Fl, Br. Ind., ii., 238 (in part), A deciduous tree believed 

to be indigenous in the Malay Peninsula and Archipelago ; cultivated in Moul- 
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PTEROCARPUS 
MARSUPIUM INDIAN KINO 

Burma 
Padouk. 

Gum-kino. 
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mein, Amherst and Tavoy. This is the species hitherto supposed to be the 
source or a source of the wood known generally as padouk of Burma, and with 
which the previous species, P. dalbergioides, was, till Prain studied these trees, 
commonly confused. The circumstances that led up to this are fully discussed 
by him (Ind. For., l.c. 6). It seems certain that the name padouk is not applied 
to P. indicus, and possibly that P. indicus is not an indigenous species anywhere 
in Burma.  [Cf. Greshoff, in Nutt. Ind. Pl., in Kolon. Mus., Amsterdam, Hatra 
Bull., 1896, 107.] : 

P. macrocarpus, Kurz. Burma padouk or simply padouk. A deciduous tree 
of the eng and upper mixed forests of Burma; Shan, Chin and Karen hills of 
Upper Burma, Pegu and Martaban. According to Prain, this species alone is 
entitled to the name Burma padouk. Gamble states that the wood is harder and 
heavier than that of P. dalbergioides, but, though a fine handsome wood, is 
probably not used outside Burma. wef 

P. Marsupium, foxb. ; Hooper, in Agri. Ledg., 1901, No. 11. The Indian Kino 
Tree, bija, bijasal, piasdl, hitin, murga, pedet, radat bera, dhorbeula, bibla, 
hint, houne, dsan, vengat, pedegu, peddagi, benga, karinthagara, etc. ; the gum = 
hird-dokhi, ndt-kd-dammul-akhvain, kaénddmiruga-mirattam, vénnap pasha, ete. 
A large deciduous tree of Central and South India and Ceylon, extending 
northwards as far ‘as the hills of Bihar, Binda and the Kumaon Terai. 

This species yields the gum-kino of European Materia Medica. To E.M. Holmes 
is due the credit of having originated the modern interest taken in Indian kino. 
In a letter, September 23, 1895, he drew my attention to the high prices then 
ruling in Europe for the extract. He recommended that the Indian production 
should be investigated and an improved supply cautiously introduced. In con- 
sequence an inquiry was instituted all over India, and the information thus 
brought together was published by Hooper. The manufacture of kino from 
the juice of FP. Marsupium is conducted in the district of North Malabar. 
The best season for collecting is the dry weather during February and March, 
when the trees are in blossom. The right to tap the trees is put up to auction. 
In other.cases, the tapping is conducted by rangers under the supervision 
of the district forest officers: The following is the method of collecting 
adopted a few years ago by Mr. J. G. F. Marshall, the District Forest Officer. 
A longitudinal cut is made with an axe or knife (macha katti) through the 
bark of the tree down to the cambium, about 14 feet long, and side cuts 
are made to lead into this. A bamboo tube is then fixed at the bottom of 
the main incision to catch the juice. In about twenty-four hours the flow of 
gum ceases and the bamboo is taken down. -When several of these bamboo 
tubes are nearly full, they are carried to headquarters and emptied into a large 
cauldron and boiled. During the boiling, the impurities which rise to the surface 
are skimmed off. When sufficiently concentrated it is exposed to the sun in 
shallow vessels till dry enough to crumble to pieces. It is then weighed and 
packed away in boxes. Another method, more recently adopted in North 
Malabar, is to dry the juice in shallow trays in the shade. The trays are arranged 
on tiers or shelves in a shelter constructed of bamboo, and the dust excluded by 
muslin-covered doors. The gum is poured into the trays in layers about one- 
eighth of an inch thick, and takes about seven or eight days to dry, producing 
a dark ruby kino of great purity. Marshall found the yield to be about 14 lb. 
of juice per tree, equivalent to $ lb, of the dried gum, ready for medicinal 
purposes. The yield of dry kino from the liquid exudation depends on the con- 
sistence at the time of collection, but is usually 50 per cent. E. ite has recently 
pointed out that the peculiar insolubility of Malabar kino in alcoholic and aqueous 
solutions is due to the action of an enzyme. From this Hooper infers that 
commercial kino is improved by boiling before evaporation to dryness (Rept. 
Labor. Ind. Mus., 1903-4, 31). 

In North Malabar alone, it is stated that about 2,000 pounds of kino can be 
procured annually, at the price of 3 to 4 annas a pound, but there is scarcely any 
demand for the article in India except by the Medical Store Departments of Cal- 
cutta, Madras and Bombay. In addition to its medicinal use it is said that 
kino is also employed at a certain stage in the preparation of some wines. The 
drug collected in Malabar finds an outlet in the ports of Calicut and Tellicherry. 
The Native State of Travancore exports its produce through Cochin and Alleppy, 
while gum collected in South Kanara is despatched from Mangalore. Much 
of the kino is known as Cochin grain, probably because Cochin is the principal 
port of call. Gamble says “there is a considerable demand for kino gum 
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PUNICA 
THE POMEGRANATE GRANATUM 

for export,’ much of it going to France.” In 1897-8 the price for genuine 
“Cochin” grain was 10s. per lb.; in 1899 the price fell during the year 
from 10s, to 2s. lb., and in 1900 it is said to have been sold at ls, per lb, 
Ina ge by , of September 1905, the market price in London 
is sta to be 4d. per lb. Recently the drug has been examined with « 
view to discover its orgy ima yaaa Roane gan (Kine as Tanné Zaaning. 
Mat.,;_ Imp. Inst. Rept., Sept. 13, 1905) was issued on the results obtained, 
Dunstan considers that kino would be quite suitable for use as a conan Soananes 
on a commercial scale, provided it could be obtained at a sufficiently low cost to 
enable it to compete with other tanning materials. He regards a price of about 
2d. per lb. as the limit. Experiment seems to prove that the kino prepared by 
the method of merely the juice in the sun.is the best for use as a tan. 
_. The bark is occasionally employed for Dygrxe. Sir Thomas Wardle found itto Dye. 
contain a brownish-red colouring matter, which produced reddish-fawn colours 
with tasar silk. In the territory of Goa it is also employed for ite astringent 

ies. The leaves make an excellent Fopper, pe are reported by Mollison Fodder. 
to be specially valuable as a Manure. After teak and blackwood, the kino Manure. 
Woop is to be the most important in South India, and to be in demand Wood. 
for door and window frames, posts and beams, furniture, agricultural implements, 
cart and boat building, and has also been used for sl It has a high reputa- 
tion in the manufacture of double-headed akg Tee regarded as ially 
sonorous, [C/. Pharmacog. Ind., i., 464-7; Schaer-Strassburg, lut und 
Kino, rint from Proc. Germ. Pharm. Soc., 1901; West African Kino, in Der 
po gp nzer., June 1902, vi., 305-8 ; Imp. Inat. Tech. Repts., 1903, 175-6.) 
oP santalinus, Linn., f. Red Sanders Tree, Red Sandal-wood, rukhto-chandan, Red 
undum, tilaparni, ranjana, ratanjli, tambada, chandana, shen-shandanam, erra-~ Sanders 

ete. A small tree of Wood. 
South India, chiefly in Cuddapah, North Arcot and the southern portion of the 
Karnul district. On a small area, near Kodar, in Cuddapah, it been very 
successfully cultivated (see p. 976), 

In former years the t use of the wood of this species was as a Dyx, and Dye. 
large shipments were annually from Madras to Europe, where it wasemployed 
as a colouring agent in pharmacy, for dyeing leather and for staining wood. The 
demand, however, has now greatly declin 49 4 due probably to the increase in the 
use of artificial dyes. In India it is chiefly employed in marking idols and for 
staining the forehead in certain caste markings. e value of the wood as a dye Caste Markings, 
is due to a red colouring principle, Santa/in, soluble in aleohol and ether, but not 
in water. When dissolved in alcohol, it dyes cloth a beautiful salmon-pink. 

The Woop is highly prized for house posts, and in the South Deccan is univer- Timber. 
sally employed for plough-poles and other agricultural implements. It is also 
in great demand for carved work, wood idols, boxes and a frames. [OC/. Idols. 
Garcia de Orta, 1563, Coll., xlix.; Pharmacog. Ind., i., 462-4; Hadi, Monog. 
Dyes and Dyeing in U. Prov., 1896, 81; Holder, Monog. Dyes and Dyeing in 
Madras, 1896, 4 ; Dutt, Mat. Med. Hind., 1900, 154; For. Admin. Repts. Madras ; 
Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 252.) 

PUNICA GRANATUM, Linn.; Fl. Br. Ind., ii., 581 ; Gamble, p.EP., 

Man. Ind. Timbs., 1902, 377; Duthie, Fl. Upper Gang. Plain, 1903, 354; vi. pt.i, 

Prain, Beng. Plants, 1903, i., 505; Cooke, Fl. Pres. Bomb., 1903, 1., 515; 368-72. 
LyrHRacez. The Pomegranate, andr-kd-pér, dhalim, madala, déri, ee 
jaman, dédam-nu-jhdda, mddalai, danimma, mdtalan, thalé, etc. A shrub o—_ 

or small tree wild inthe Suliman Range between 3,500 and 6,000 feet, 
Salt Range and West Himalaya. 

In many parts of India and Burma it is cultivated for its fruit, which, how- Fruit. 

ever, according to Firminger, is not to be compared with that brought down 

annually by Afghan traders from Kabul. It is not particular as to soil, is said 

to succeed even in the driest, but does not thrive in very damp climates. To 

yield good fruit,.it must be manured every year, preferably in December. Plants 

may be multiplied either by seed, by cuttings, or by layers. The best method is propagation, 

to raise seedlings and graft on them, when of sufficient height, from trees of a 

superior kind. It bears fruit pansspely: piers. . Ae aie sresaice) nase rs 

fruit is a quarter grown, it is uently penetra y a caterpillar w © Pesta. 

vours the inieae a, causes gc Ala to rot. To prevent this, when still 
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THE APPLE 

small, it should have the calyx cut clean off and then be tied up loosely in a 
piece of linen cloth. When ripe it is about as large as a full-sized apple, with a 
hard rind of a brownish-red colour. The quality varies in different localities. In 
the Lower Provinces and Bengal it is inferior to that of the North-West and 
hilly regions. By the Natives, a cooling sherbet is made of the pulp, and from 
remote times it has been valued for its MEDICINAL properties. i 

In various parts of India the flowers are used as a red Dy, while the as- 
tringent rind of the fruit and the bark are valuable TANNING materials. The 
Woop is not used for any purpose, but according to Gamble might be substituted 
for boxwood, [Cf. Merian, Insect. Surinam, 1705, tt. 9 and 49; Pharmacog. 
Ind., 1891, ii, 44; Cameron, For. Frees of Mysore and Coorg, 1894, 150-1; 
Monographs, Dyes and Dyeing :—Duncan, Assam, 1896, 42; Hadi, U. Prov., 
1896, 80; Fawcett, Bomb. Pres., 1896, 34; Russell, Cent. Prov., 1896, 14-5; 
Agri. Ledg., 1902, No. 1, 43-4; Woodrow, Gard. in Ind., 1903, 319-20 ; Firminger, 
Man. Gard. Ind., 1904, 234-5.] 

PYRUS, Linn. ; Fl. Br. Ind., ii., 372-80; Gamble; Man. Ind. Timbs., 
1902, 321-4; Rosacrm. A genus of moderate-sized trees, occurring in 
the Himalaya, Khasia hills and Burma. Several bear edible fruits, of 
which the best known are the apple and the pear. In this place may be 
mentioned the closely allied plant Cydonia vulgaris, Pers.—the quince 
or bili—a small tree cultivated in the Western Himalaya. 

P. communis, Linn. The Common Pear, nashpdti, nak, kishta, bahira, tang, 
amrid, charkeint, li, etc. A small tree blieved to be wild in Kashmir, cultivated — 
throughout the Himalaya, on the Nilgiris, at Bangalore and elsewhere in South 
India. wid dic 

The pear-tree thrives well in most parts of India, and is easily propagated by 
layering or grafting. The latter operation should be performed in February or 
March, Cuttings will also strike root if put down in February during the rains. 
The fruit ripens about August or September ; as a rule, the tree does not come 
into bearing before it is ten years old. A full account of the method of cul- 
tivation on the hills is given by a writer in Indian Gardening (Feb.—March 
1899). The fruit of the ordinary hill-pear is generally hard and flavourless, and, 
though eaten by Natives, is little used by Europeans except for cooking pur- 
poses. In Kangra and the lower inner ranges of the Himalaya, pears from 
imported European stocks are grown to great perfection, and the produce is 
exported to the hill stations and the plains. In Europe the Woop is prized 
for engraving and turning, but especially for drawing implements, such as 
set-squares, etc. [Cf. Bentham, Rev. of Targioni-Tozzetti, in Journ. Hort. Soc., 
1855, ix., 158; Smythies, in Agri. Ledg., 1894, No. 15, 5, 34-47; Coldstream, 
Rept. on Fruit Cult. in Simla Dist. and Kullu, 1894, 7, 14; Woodrow, Gard. 
in Ind., 1903, 308; Firminger, Man. Gard. Ind., 1904, 249-50.] 

P. Malus, Linn. The Apple, seb, kiishi, sher, tstint, sin, ching, li, pdlu, manra, 
sévu, etc. A moderate-sized tree indigenous in Eastern Europe and possibly 
also in the Western Himalaya, between 5,000 and 9,000 feet ; largely cultivated 
in the Himalaya, the Panjab, Sind, North-West Provinces, Central India and 
the Deccan. Stein discovered apple-wood (alma) used in the house-construction 

. of ancient Khotan (see the remark regarding the Apricot, p. 905). 
In India, apple-trees are propagated by layering and grafting on the common 

country, or long acclimatised stock. Firminger, quoting General Jenkins, states 
that cuttings may be planted in January and February near water and also 
during the rains. When they shoot strongly they should be planted out and 
cut down to two or three buds, and of these the strongest shoot only should be 
allowed to grow. This should be trained straight up to a height of about three 
feet. Grafting takes place in March. A gravelly soil is most suitable. The best 
fruit is produced in the Kangra Valley, whence it is exported in quantities to 
Simla and the plains of India, The traffic from Kashmir to Rawalpindi and the 
Panjab generally has become a large and important one. Government orchards 
have been established in Kumaon, where apples of choice English sorts are 
successfully grown. The Municipality of Simla has also made an effort to utilise 
as an orchard the tract of hills reserved as the catchment area in water supply. 
Sly (Agri. Journ. Ind., 1907, ii., pt. i., 70-3) reviews the available information 
regarding the apple cultivation of the hills of India. In Afghanistan, he tells us, 
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QUERCUS 
THE INDIAN OAKS SEMECARPIFOLIA 

the apple is raised from seed and is not grafted. Baber (Memotres (Leyden & 
,» transl.), 281) mentions the apples of Kabul. In the Shan States 
) the apple is grafted on to Deeynia indiea, [(C/, Bentham, Le. 159; 

mmthies, in Agri. an Le. 3-5, 45, 38-41; Fruit Cult. on the Hills, in Ind. 
( , Dec, 1, 1898, to Feb. 16, 1899; Woodrow, l.c. 306-7; Firminger, lc, 247-9.) 

inl 

Q 
QUERCUS, Linn. ; Fl. Br. Ind., v., 600-19; Gamble, Man. Ind. 

Timbs., 1902, 671; Prain, Beng. Plants, 1903, ii., 986-7; Brandis, Ind. 
Trees, 624-33; Cuputirers. A large genus of important forest trees 
attaining their greatest Indian development in the Eastern Himalaya, 
me Khasia hills and Manipur. Thirty-one species occur in India and 
urma. 
Q. dilatata, tind. The Green Oak of the Himalaya, moru, tilangsa, kilonj, 

ramshing, kali ring, chora, partingd, ban, karsh zaih, etc. A large, nearly de- 
ciduous tree of the inner Himalaya, extending westward to Afghanistan and the 
Safedkoh, eastward to Nepal, usually at 7,000 to 9,000 feet. 

_ Aceording to Brandis, the wood is durable, and used for building, agricultural 
Bale aoe axe-handles and jampan poles. Gamble states that in the Tons 
Valley Sleeper Works it is the best wood for making the runners of the sledges 
used in the extraction of the deodar timber. In the Simla district it is exten- 
sively used in the manufacture of charcoal. The leaves and shoots are also 

ly lopped for fodder, and the bark has been tried for tanning. [C/. 
Hooper, in Agri. Ledg., 1902, No. 1, 55.] 

Q. ineana, fox. The Grey Oak, banj, sila, supdri, rin, vari, mart, karshu, 
shindar, serei, daghtinban, etc. A large ev tree of the Himalaya from the 
Indus to Nepal at 2,000 to 8,000 feet ; also the Shan hills, Burma. 

According to Gamble, this is perhaps the best known of Indian oaks, and is 
one of the most common trees near the hill stations of Simla, Mussourie, Naini 
Tél, ete. The wood is little used for timber as it and splits badly, and is 
rarely straight, but it is occasionally employed in building and for agricultural 
implements. Its chief use is as fuel, both as firewood charcoal. The bark 

ields a reddish-fawn colouring matter and is employed for tanning purposes. 
Se 1894 Prof. Trimble examined the barks of various Indian oaks and found 
this one contained by far the largest quantity of tannin, viz., in the dry bark, 
23°36 per cent. [Of. Agri. Ledg., l.c. 55.) 

Q. lamellosa, Smith. The shalshi, pharat-singhali, budgrat, bik. A very large 
evergreen tree of the Eastern Himalaya from Nepal to the Daphla hills at 
5,000 to 9,000 feet ; Manipur at 7,000 to 8,000 feet. Is said to be finest and 
most important tree of the Darjeeling forests, reaching occasionally 100 to 120 
feet in height. The timber is durable, if not much e to wet, and is used 
for posts and beams in the construction of houses and bri for doorposts, 
window-frames and rafters. It is also an excellent fuel. In Darjeeling the bark 
is used for tanning. [C/. Agri. Ledg., l.c. 55.] 

Q. lusitanica, Lam.; Q. infectoria, Oliver. The Gall or Dyer’s Oak, na- 
juphul, mazu, mdyd, machakai, pyintagar-rethi, etc. A middle-sized tree or shrub, 
native of Greece, Asia Minor and Syria, extending to Persia, whence the galls 
are imported into India. These are excrescences caused by an insect puncturing 
the twigs and depositing its ova. They are extensively used both as a dye 

Wood 

Grey Oak. 

Tanping. 

Wood. 

Oak Galls. 

Dye and 
and medicine. In dyeing they are boiled in water till about three-fourths of the Medicine. 
water is evaporated, and the cloth is then dipped in the decoction. Medicinally 
they are used either in the form of a powder or as an ointment. [C/. Pharmacog. 
Ind., 1893, iii., 360-4 ; Hadi, Monog. Dyes and Dyeing, U. Prov., 1896, 83.) 

Q. semecarpifolia, Smith. Common Brown Oak of the Himalaya, ghesi, karshu, 
khareu, barchar, jangal ka partingi, kreu, sauj, etc. Al evergreen tree of the 
inner Himalaya extending westward to the Safedkoh and Afghanistan, eastward 
to Bhutan and the hills of Manipur, usually at 8,000 to 12,000 feet. 

According to Gamble, the timber of this species is not in great demand, but 
is of good quality, strong and durable. It is an excellent firewood and yields 
charcoal of the best description. The leaves and young shoots are plucked for 
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THE RADISH 

fodder and employed for litter. In spring the monkeys often do much injury to 
the tree by tearing down the topmost branches to get at the young shoots. The 
leaves have also been found suitable for feeding the Chinese silkworm (Antherza 
pernyi, see p. 1005). [Cf. Rev. For. Admin. Brit. Ind., 1897-8, 53.] A supply 
of living cocoons was procured in 1898 and distributed partly to Darjeeling and 
partly to Chakrata. Those sent to Darjeeling failed, but some 5,000 larve were 
hatched from the supply sent to Chakrata. They were fed at first on the bén 
oak, but did not flourish and were removed to Deoban, at an elevation of 
8,000 feet, and finally fed on the karshu oak, on which they were much more 
successful. The bark yields tan, but in much smaller quantities than that of 
@.ineana, [Cf. Ind. For., 1894, xx., 452-3; 1895, xxi., 149-51, 264-5.] 

RAPHANUS SATIVUS, Linn.; Fl. Br. Ind., i., 166; Prain, 

Beng. Plants, i., 1903, 223; Duthie and Fuller, Field and Garden Crops, 
pt.iti., 14; Duthie, Fl. Upper Gang. Plain, 1903, i., 48 ; Cructrera. The 
Radish, mili, muro, mula sinki, tara mira, mingra, maguni-gadde, mullangt, 
bili, lobak, etc. An annual herb, cultivated throughout the plains of India 
and in the Himalaya up to 10,000 feet. The Rat-tailed Radish (R. 
caudatus, Linn.), is commonly cultivated in Western India and the 
Panjab. Fil’ rhe 

According to Roy (Crops of Beng., 1906, 142-3), high and well-drained sandy 
loam is invariably chosen for radish cultivation. All through the rainy season 
and after, the land is frequently ploughed and thoroughly pulverised in pre- 
paration for this root crop. The seed is sown from the middle of August to the 
middle of November, 1 seer per acre, and the field is immediately harrowed. 
Cow-dung manure at the rate of 50 maunds per acre is applied directly after 
sowing. The crop is weeded and irrigated at intervals, and a month after sowing 
is ready for harvest. In many parts of the country it grows larger than an average 
good-sized carrot, and is eaten more as a vegetable than as a flavouring ingredient 
in salad. There are, in fact, several distinct cultivated races, the radish most 
common in Bengal being a long tapering root of a purplish rather than a scarlet 
tint. Roxburgh’s description is admirable. “The root,” he says, “‘ grows to the 
size of a man’s leg, or more, and is only half immersed in the soil.”’ Duthie and 
Fuller allude to its value as a famine food, a crop being rapidly obtained on 
the climatic conditions proving favourable. The root is eaten both raw and 
boiled, and is occasionally pickled. 

The radish is cultivated not only for the root, but also for the young seed- 
pods and the leaves, all of which are eaten. The unripe pods (especially of the 
rat-tailed radish) are boiled and eaten with ght or cooked in curries, and are 
also sometimes pickled. Both roots and seeds yield on distillation with water 
a small amount of a colourless sulphuraceous Om heavier than water. This 
is used medicinally. Aspecial form is in fact cultivated in Sylhet on account of 
the sweet oil obtained from its seeds (see Daucus, p. 491). [Cf. Bentham, Rev. of 
Targioni-Tozzettt, Journ. Hort. Soc., 1855, ix., 146; Pharmacog. Ind.,\i., .129 ; 
Basu, Agri. Lohardaga, 1890, pt. i., 77; Banerjei, Agri. Cuttack, 1893, 114-5; 
Dunstan, in Agri. Ledg., 1899, No. 12, 137, 144, 150; Gildemeister and Hoffmann, 
Volatile Ozls, 1900, 417-8; Woodrow, Gard. in Ind., 1903, 161-2; Firminger, 
Man. Gard. Ind., 1904, 189-90; Joret, Les Pl. dans L’ Antig., etce., 1904, ii., 255.] 

RHEUM EMODI, Wall.; Fl. Br. Ind., v., 56; PoLtygonacns. 
The Rhubarb, Hindi-révand chint, dolu, padam-chal, chukri, archu, chutidl, 

khabium, pambash, dts, ndttu-manjat-chinak-kishangu, etc. / 
Found wild in the sub-alpine Himalaya of Nepal and Sikkim at altitudes 

of 11,000 to 12,000 feet, and is usually considered to be the source of the so- 
called Himalayan Rhubarb. Commercial rhubarb, known as Chinese and East 
Indian, is said to be obtained from R. officinale and R. palmatum, which grow 
in South-East Tibet and North-West China. [C/. Prjevalski, Mongolia, 1876, 
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E: 
state that rhubarb is bro 

or root-stock, Himalayan rhubarb is usually 

ee nrene aie by Oe ESO 20)-8.) Both Garcia de Orta and 
ught from China (Tartary) through Persia 

thence toIndia. The officinal part of the plant is the decorticated and dried 
stated to be of little commercial 

Lin- 

ce, and the rhubarb sold in the bazérs of the plains is ordinarily affirmed 
to be of an inferior 
from London. Considerable quantities are, however, annually con 

to the Chinese drug, and still more to that 
to the 

from the Kangra district of the Panj4b. An inquiry in 1894 revealed the 
fact that the exports from that valley came to about 1,000 maunds a year. 
Further, it was stated to be largely used in the fabrication of certain external 
applications (Pres. Add. Med. Congress, Cale., 7). It is remarked in the Phar- 
macopeia of India that were the Himalayan rhubarb cultivated with due care, 
there is reason to believe a drug equal to the Chinese or Turkey rhubarb t 
be obtained. 

; Linschoten, Voy. 2. Ind., 1598 (ed. Hakl. Soc.), ii, 101-2; Boym, 
Fl. Sin., 1656, 8; Du Halde, Hist. China (Engl. transl.), 1736, i., t. 17; Turner. 
Emb. to Tibet, 1800, 394; Milburn, Or. Comm., 1813, ii., 516-7; Pharmacog 

152-7; Henry, Econ. Bot. China, 1893, 32-3; Ind, Mus, Ann. Rept., 
31; Hesse, in Agri, Ledg., 1896, No. 29, 289, etc. ; Rept. Cent. Indig. 

Ind., iii. 

Drugs Comm., 1901, i., 144.] 

-RHIZOPHORA MUCRONATA, Lamk.; Fl. Br. 

[C/. Paulus Mgineta (Adams, transl. and Comment.), iii., 316; 
, 478-80; Mesua (ed. Marinus), 1562, 50; Garcia de Orta, 1563, Coll 

Ind., ii., 
435; Gamble, Man, Ind. Timbs., 1902, 332-3 ; Prain, Beng. Plants, i., 475 ; 
RaizopHores., The Mangrove, khamo, bhora, rdi, kunro, upu- » byu, 
bakan, etc. A small evergreen tree of the muddy shores and tidal creeks 
of India, Burma and the Andaman Islands. 

The Bark is exported 
also done in it from the Perak coast. It yields a Dye and Tay. 
bark of B. mucronata were sent to the Imperial 
Inst. Tech. Repts., 1903, 186-90), and were found to vary great] 

from Mergui to Rangoon, and a considerable trade is 
Samples of 

Institute in 1899 (Imp. 
in yield of 

tannin, one sample giving over 27 per cent., while another gave only 4 per cent. 
An ably from the former sample, contained 76 per cent. extract, aairig 7 Ay Soaas ae 
tannin. In the Report of Forest Administration in Burma (1904-5, 19), mention 
is made of the establishment of a tannin factory in accordance with a system 

ed by Dunstan. So far the extract thus prepared sold at less than 
it cost. For dyeing cotton, an extract was declared superior to that of other 
mangroves, but much inferior to the best qualities of cutch. The fruit is said 
to be sweet and edible, and a light wine is made from the juice. From the aerial 
roots, salt is occasionally extracted. The wood is 
made use of. [Of. Ind. For., 1897, xxiii., 413; seas 
No. 1, 35-6; Grass, Berichte iiber Land-und Forstwir ft 
1904, ii., 178-9, 182-5; Bull. Imp. Inst., 1906, iii., No. 4, 345-52.] 

-* teeing to be good but rarely 
in Agri. Ledg., 1902, 
in Deutsch Ost Afrika, 

RHUS, Linn. ; Fl. Br. Ind., ii., 9-12; Gamble, Man. Ind. Timbs., 
1902, 207-10; Brandis, Ind. Trees, 1906, 196-9; ANACARDIACER. A 
genus of trees or shrubs, indigenous chiefly to the warmer temperate 
regions of both hemispheres. All are highly astringent and used as tans. 
Some twelve species are natives of India and Burma. 

R. Coriaria, Linn. The Sumach Tree of Europe, tatrak, mutchli, sumok, 
ete. A small tree, wild in the Canaries, Madeira, the Mediterranean region 

eastward to Af; often extensively cultivated. 
Agri. Sic., ete., Palermo, 1852) wrote an get 
tion of this plant (translated into English by 
Trans., 1867-8, ix., 341-55). 

Inzenga (Ann. di 
paper on the cultiva- 

Sir H. Yule, in Edinb. Bot. Soc. 

The leaves contain a ak matter, and together with the twigs are largely 

used in Europe 
Sicily, for use in the 

for TANNING. hey are also im 
Euro: tanneries. 

into India, usually from 
orocco leather is tanned with 

this material, and it is usually held to be one of the best tans for leathers intended 

for use in bookbinding In the Kew Bulletin (1895, 293-6) an account of the 

manufacture of and trade in Sicilian sumach is given. The leaves ripen about 
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JAPANESE LACQUER 

August, when the plant is cut down, spread on the field to dry, and the leaves 
stripped off and conveyed to the mills. Here the leaves are separated from all 
foreign admixtures and are then ground to powder. This powder is again sub- 
jected to a purifying process, after which it is ready for exportation and use 
as a tanning material. The real sumach is locally known as “‘ strong,” in con- 
tradistinction to a similar plant known as “‘ sommacco femminello,” the leaves of 
which are smaller and of less strength than those of the former, in the adultera- 
tion of which they are largely used. [Cf. Journ. Soc. Chem. Indust., 1902, xxi., 
1207; Priestman, Micro. Exam. of Sumach Adulterants, in Journ. Soc. Chem. 
Indust., 1905, xxiv., 231-3; Hanausek, Micro. Tech. Prod. (Winton and Barber, 
transl.), 1907, 300.] a 

R. Cotinus, Linn. The Elm-leaved Sumach, tunga, chanidt, dmi, pddn, 
bauru, largd, manu, darengri, erandi, etc. A shrub or small tree of the Suliman 
Range and Western Himalaya to Kumaon, ascending to 6,000 feet. Throughout 
the area of its indigenous habitat, leaves, bark and wood are all used in DyEING 
and TANNING, but whether they could be utilised on a commercial scale for this 
purpose is doubtful. Gamble states that the Woop is employed in South Europe 
for inlaid work and makes pretty carvings, picture-frames, etc. In the Himalaya, 
baskets are made of the twigs. [Cf/. Henry, Hcon. Bot. China, 1893, 42; Britton 
and Brown, Jllust. Fl. Northern United States and Canada, 1897, ii., 389 ; Hooper, 
in Agri. Ledg., 1902, No. 1, 21; Hanausek, /.c. 246-50.] 

R. succedanea, Linn. The Wild Varnish Tree, arkol, lakhar, shash, tatri, 
raniwalat, serhnyok, dingkain, arkhar, chokli, hala, etc. The galls are known as 
kakar-singi (kakar =the barking deer and singhi or singi = horns), but the true 
galls of that name appear to be those of Pistacia khinjak. A small deciduous 
tree of the Himalaya, from Jhelum to Assam, at 2,000 to 8,000 feet. 

Kaempfer calls this the Wild Varnish Tree, and says that in Japan the stem 
of this, as well as of R. vernicifera, is incised and the exudation collected for the 
manufacture of the varnish used in Japanese lacquer-work. In Japan the. 
fruits are crushed, boiled, mixed with the fruit of another tree (said to be Melia 
Azedarach), and pressed while hot. A wax is thus produced which is made 
into candles and sometimes sent to Europe under the name of “Japan Wax.” 
The horn-like galls caused by insects on the branches and young shoots are sold 
as a substitute for those of Pistacia and are used medicinally. [Of. Lawrence, 
Valley of Kashmir, 1895, 76; The Bower Manuscript (Hoernle, transl.), 1893-7, 
25, 98; Dutt, Mat. Med. Hind., 1900, 140.] 

R. vernicifera, 0c. This is the species which yields the famous Japanese 
Varnish. It grows all over the main island of Japan, and also in Kinshin and 
Shikoku, but it is from Tokio northwards that it chiefly flourishes. _ Efforts have | 
been made to cultivate it in India, but without much success. The trees are 
propagated either by seed sown in January or February, or by cuttings from the 
roots of vigorous young plants. The juice, from which the varnish is obtained, » 
is collected by,making incisions on the stem, the punctures being repeated 
every fourth day at successively higher parts. The juice which oozes out is 
scraped off with a flat iron tool. When the tree has been tapped to its top- 
most branches, it is felled and cut into lengths, which are tied into faggots 
and steeped in water for ten to twenty days, after which the bark is pierced 
and lacquer collected in the same way as from the living stem. The juice 
thus collected is a tenacious fluid of a grey-brown colour. It is allowed to 
stand and settle, a skin forms over the surface, the better qualities rise to the top 
and the impurities sink. By stirring in the open air, the lacquer dries, absorbs 
oxygen and gains a brilliant black colour. The articles lacquered are invariably 
of wood. ‘The varnish is spread in coats of increasing fineness, the surface being 
repeatedly ground down with hard charcoal and polished with the ashes of deer’s 
horn, and relacquered again and again. The pattern, says Dr. Dresser (Hdinb. 
Review), is sketched on fibrous elastic paper, which is warmed and fitted to the 
surface to be decorated, when the pressure of the hand is enough to transfer the 
pattern. If the pattern is to be in gold, the outline is then followed by a fine hair 
pencil dipped in lacquer, which acts as asize. When this has so far dried as to be 
sticky, gold-dust is shaken on it from a spoon. From Rein’s detailed account, 
it would appear direct painting of the patterns is also practised for the higher 
class works. [C/. Rein, Indust. of Japan, 1889, 338-78; Quin, Lacg. Indust. 
of Japan, in Trop. Agrist., Dec. 1882, ii, 514-7; Henry, Hcon. Bot. China, 
41; Ernest Hart, Canton Lect., May 27, 1895, in Journ. Soc. Aris, Sept. 13, 1895, 
875-6 ; Journ, Soc. Arts., Sept. 11, 1896, 808-9; Thorpe, Dict. Appl. Chem., ii., 
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THE CASTOR-OIL PLANT 

1899, 374; Kew. Bull., 1904, 7-9; 1906, 138; Hosie, Rept. on Prov. Seu'ch'uan, 
1904, 29 ; Illust. Ace. of Tree and Lacquer in Indo-Chine, Butt, Econ, L'I 
1905, viii., 600; Tschirch, Die Harze und die Harzbehiilter, 1906, ii., 851-85.) 

_RICINUS COMMUNIS, Linn. ; Fl. Br. Ind., v., 457; Rurnor- 
BIACEX. The Castor-oil Plant, Palma Christi, Ricin de Palma Christi, 
arand , erand, rand, bherenda , bindi, eri, areta, orer, rak-lop, anrar, gaba or 
jara, grundi, nerinda, rendi, harnauli, bazanjir, hérdn, ind, rund, amanakkam, 
Kotter, amadan, amdi, haralu, kesu, kyetsu, etc. These vernacular names 
are mostly derived from the Sanskrit eranda and rwvuka, with the 
alternative vatari (= anti-rheumatic). The Arabic khirva, the Persian 
beddnjir, the ancient Greek kiki and the kroton (Herodotus, ii., ch. 94) 
have had little, if any, influence on the origin of the existing Indian 
vernacular names. The name Palma Christi is used by Holland in his 
translation of Pliny (Nat. Hist., 1601, 433). 

A native of the tropics, where it exists as a perennial bush or small 
tree. Is in warm temperate tracts an annual and ascends the Indian 
hills to altitudes of 6,000 feet. Its cultivation seems also restricted by 
excessive moisture, the plant becoming again an annual (within the 
tropics), thus allowing of cultivation in the drier months. Rainfall 
after sowing, however, seems essential to liberal germination. It prefers 
well-drained loams, hence loose sandy or heavy clay soils are alike un- 
suitable. It is an exhausting crop, especially on the soil resources of 
nitrogen. Is exclusively propagated by seed, and in India, when grown 
as a pure field crop, is generally regarded as precarious, owing to 
its liability to being completely devoured by caterpillars. Mackenzie 
(Eri Silk-worm, Cachar Exper., 1889, in D.E.P., vi., pt. iii, 165) 
mentions a case where 30 acres were completely defoliated by 
caterpillars. 

History.—Cultivated throughout India and naturalised here and there near 
habitations, distributed throughout the tropics generally, but probably in- 
digenous to Africa. It is not, however, uncommon to discover it in the scrubby 
jungles of the outer Himalaya. Duthie speaks of it as naturalised in Merwara ; 
it has been reported as wild and never cultivated in Upper Burma and univer- 
sally self-sown in Assam—that is to say, in the gardens and waste lands, where 
its leaves are used to feed an undoubted indigenous silkworm. Taylor (T’opog. 
and Stat. Dacca, 1840, 59) speaks of castor as found in the uncultivated parts 
of the district. In the Susruta A’yurveda, references to the plant are made 
in such terms as to preclude the possibility of the passage in question denoting 
an imported drug. Two varieties, a red and a white, are descri thus showing 
personal acquaintance with the plant. Its oldest Sanskrit name, eranda, has 

into the most diverse Janguages and dialects of India (Dutt, Mat. Med. 
ind., 1900, 231). 
Dioscorides tells us that it was called kroton from the resemblance of the 

seed to the dog-tick, and it is significant that both the plant and the tick bear 
the name Ricinis in Latin (Pliny, Hist. Nat., xi., 34; xv., 7) Galen, Paulus 
Aigineta, Mesua, etc., mention the purgative property of the oil. Avicenna, 
Rhases and other Arab writers add that it is a good application for cutaneous 
diseases and in rheumatism. But it would almost seem as if the Arabs had made 
acquaintance with the plant from India, since they call it simsim-el-hindi (Sesamum 
of India), and, as pointed out by the authors of the Pharmacographia Indica 
(iii., 302), the properties assigned to the plant by the Arabs are those attributed 
to it by the Sanskrit authors. Pliny, moreover, speaks of the plant as not so 
very long ago introduced into Egypt. 

Few of the early European Iedeliicdts: Zndia, hawewee ahaiiitdkience tthe 
plant. Garciade Orta and Linschoten are silent. Aiton (Hort. Kew, 1789, iii., 377) 
mentions that it was cultivated in England in the time of Turner, 1562. Rheede 
speaks of castor as cultivated in Malabar, especially in sandy situations. Loureiro 
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THE CASTOR-OIL PLANT 

refers to it as both cultivated and uncultivated in Cochin-China, while Rumphius 
says it grows in Java, being raised in large fields which thus afford ae oil. 
It would appear that the medicinal oil of the West Indies was imported into 
India for fully half a century prior to any mention of the Indian-grown oil-seed 
or oil being recorded as exported. In 1761 Lewis spoke of the Palma Christi 
seeds being rarely found in the English drug-shops and the oil scarcely known. 
In 1764 Peter Canvane, a physician in the West Indies, published a Dissertation 
on the Oleum Palme Christi, etc., giving Oleum Ricini, in which he strongl 
recommended its use as a gentle purgative. It was shortly after 1788 admitte 
into the London Pharmacopeia. Woodville (Med. Bot., 1790 (ed. 1832), iii, 

, 

624-8) speaks of the oil as having lately come into frequent use. It was at 
the time obtained from Jamaica. In 1804 India imported 20,207 lb. of the 
oil, and as late as 1808 took 3,503 lb. Gradually, however, it seems to have been 
discovered that India itself produced the medicinal oil, and the exports in 1813 
were valued at £610, and in 1819 at £7,102. Fifty years later, the exports of 
the oi] had expanded from 2,000 to 100,000 gallons. No mention is made of the 
traffic in the seed, but it is thus evident that the European demand for this oil-seed 
and oil from India is quite modern. [Cf. Joret, Les Pl. dans L’ Antig., etc., 
1904, ii., 270.] 

CULTIVATION. 
VARIETIES AND CULTIVATED RACES,—Botanical writers allude to the 

multiplicity of forms that exist as proof of the antiquity of cultivation. Miller 
(in De Candolle, Prod., xv., pt. ii., 1016-21) forms sixteen varieties or rather 
cultivated states that merge from the one to the other, but which are oftem 
agricultural forms of considerable value. Roughly, these have been grouped b 
most writers under two great types—(qa) a tall bush or small tree of perennial® 
growth, usually planted as a hedge or in lines through the fields where it affords 
desirable shade to other and more valuable crops. This gives a large seed with 
an abundance of inferior oi]. (6) The other, an annual plant sometimes grown 
as a pure crop, though more frequently in mixed cultivation. It gives a small 
seed, the better qualities of which by an expensive and more careful process of 
expression afford the superior qualities of the oil of commerce, some of er 
grades of which constitute the medicinal oil of European pharmacy, The 
former, from its being extensively used in India for illuminating purposes, is 
often called “‘ Lamp Oil,” but it also finds a place as a valued lubricant. 

Frequent mention is made, by writers on this subject, of a third important 
grade, namely a castor which by special selection has come to yield a seed that 
contains no poisonous principle, the oil of which is edible. Smith (Contr. Mat. 
Med. China, 1871, 55), for example, says that a ‘‘ species or variety of Ricinus 
is said to have smooth fruit and to be innocuous.” In Ahmadabad I collected 
(in a garden) a perfectly smooth-fruited form, the leaves of which were suffused — 
with a white farina that gave them a remarkable glaucous appearance. I was 
told the oil of that plant could be used in cookery. ran Ba 

Bengal.—Mukerji (Handbook Ind. Agri., 1901, 276-86) says that cultivation 
is chiefly in the Patna and Bhagalpur Division. There are three forms grown— 
a small, a medium, and a large-sized plant. ‘The first and last are sown in May 
to July and grown with some bhadot crop. The seed is ripe in January and 
February. The winter variety is sown in September and gathered in March- 
April. This yields a larger proportion of oil than the bhadot crop. On dearah 
lands the cost of cultivation is little and the yield large. Red soils situated at 
the foot of the hills are specially chosen, but it is an exhausting crop, and should 
not be grown more frequently than once every five or six years. It is never 
irrigated, all the cultivation deemed necessary being a ploughing between the 
rows of plants to keep the weeds down. Picking usually takes place from the 
seventh to ninth month after sowing. When grown with other crops the yield of 
cleaned seed per acre is about 250 lb., and when grown by itself, 500 to 900 Ib. 
It is generally held that the large-seeded varieties yield the best ordinary lubrica- 
ting and lighting oils, and that the small-seeded afford the finer grades, especially 
those used for medicinal purposes. [C/. Banerjei, Agri. Cuttack, 1893, 88-9; 
Roy, Crops of Beng., 1906, 84—-6.] + 

Assam.—Basu, writing on the possibility of castor being grown in con- 
junction with indigo and tea, says that in the Assam valley it is never grown 
for its seed, but always for the leaf, which is used for feeding the er? silkworm 
(p. 1005). There are two varieties of the plant (a) the era and (6) the Bengali era. 
The former is indigenous and the latter introduced—a taller and stouter plant. 
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SUPPLEMENTARY TO INDIGO 

Generally the crop is allowed to be self-sown, and is found in small patches 
gardens of those who rear the silkworm. The seed is allowed to shed and 
waste, but occasionally careful people collect and sell it. The plant is 
everywhere in Assam, though much less abundant in the Surma y 
also grown by certain of the hill tribes, such as the Garos, Mikirs, Kukis, 
also for rearing the silkworm. Hindus do not e in the prod 
Prev s 0 atic is mainly in tha bande af the Kea is and Meches in 
of the Kamrup, Goalpara and Darrang districts, and accordingly the 

_ most prevalent in the tracts of country occupied by them. But t is no 
‘regular field crop. No oil is extracted from it in Assam. In Tezpur and 
the Khasia and Jaintia hills, iments were conducted, but the crops were 
destroyed by insects to which the 

a ath ss 
Hi 

~—In the recent inquiry into castor as a possible 
supplementary crop with indigo, Mr. Moreland observed that he was un- 
able to say if it would pay, since a rabé crop is usually taken after indigo, 
and this could not be the case were the land occupied with castor. So 
far as known, it is never sown mixed with indigo. Moreover, indigo does 
not require nitrogenous manures, so that the cake would have no special 

_ value to the indigo planter. Subsequently (in 1903) Mr. Madi (Assistant 
Director of Agriculture) wrote a note which affords full particulars regard- 
ing the methods of cultivation, harvesting, extraction of oil, cost of culti- 
vation, and diseases. It would appear to be grown all over the provinces, 
on almost every kind of soil, though chiefly on rich loams. It is generally 
sown as a subordinate crop in the rainy season with bdjra, arhar, judr or 
cotton,and, at the beginning of the cold season, with gram, wheat and barley. 
It is not uncommon as a hedge to sugar-cane fields, being in that case sown 
in March or April. It is seldom raised alone to any extent, except 
perhaps in Allahabad, where the khadar lands, on the banks of the Jumna, 
are often devoted to it. Castor is also largely used as a first crop on new! 
laid out gardens, perhaps to secure shade for young trees, for whic 
purpose it is also occasionally grown by market gardeners. 

In the kharif time a furrow is thrown up parallel to the sides of 
the field, and seed cast into this at a distance of every 3 feet. By the 
return course the seed is covered over. This system is carried throughout 
the field, the furrows being 6 to 10 feet apart, and when the sowing of 
castor is thus completed a higher ploughing is given over the entire field 
and the chief crop sown. Occasionally the castor is cultivated on the 
ridges that separate the water-beds, in irrigated land, and in that case, as 
also when sown as a hedge to fields, the seed is usually dibbled by hand. 

The crop ordinarily takes eight to twelve months to mature. The small- 
seeded varieties ripen earlier than the large. The crop sown in March or 
April along with sugar-cane takes the full twelve months, while that sown 
after the rainy season is harvested in ten. The plants begin to produce 
ripe fruits in seven or eight months, and picking thus commences about 
January and continues till April. Mention is often made, in connection 
with Oudh, of the existence of a form with dark-brown seeds that is 
specially rich in oil. 

The fruits are collected and stacked in the corner of a house, and 
covered over with straw or cloth. After six days the capsules soften and 
the shells decay. They are then exposed to the sun for two days and when 
well dried the shells split open, or if they do not open naturally they are 
beaten with a mallet until the shell separates from the seed. The fruits of 
the larger forms are buried in a pit excavated in the dung-heap, and the 
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mouth closed in with straw. After a week the fruits are removed from 
the pit, and the shells separated from the seeds. In some parts of the 
country the bunches of fruits are for some time then exposed to the sun. 

A vigorous plant yields as much as 8 to 10 seers of seeds in a season, 
but those grown as hedges do not usually yield more than ? to 2 seers a 
year—the flowering being hindered by a deficiency of light and air. Usually 
the plants are cut down after yielding their crop, but when grown in 
gardens or near the homesteads they may afford a second or even a third 
crop in succeeding years, but in that case they are cut down each year to 
within two feet of the ground, the result being that they throw out numer- 
ous branches and give a large crop, though with an inferior quality of seed. 
In the third year the crop is poor both in quantity and quality. The 
average yield for an acre is 8 to 12 maunds the first year and 12 to 18 
maunds the second when grown pure, or 4 to 6 maunds as a mixed crop. 
The produce sells at about Rs. 4 a maund, 

The strongest and largest stems are used as timber (rafters) for thatch- 
ing, and are also made into pokers for sugar-cane-boiling furnaces. The 
dried stems and husks are used as fuel or converted into charcoal and 
worked up in fireworks. The green leaves are eaten by cattle with ap- 
parent relish, and are believed to increase the flow of milk in cows and 
buffaloes. The cost per acre of pure cultivation is Rs. 24-2-0. If the acre: 
produces 10 maunds, sold at the low average of Rs. 3 a maund, and allow- 
ing Rs. 5 as the price of the stems, fuel, etc., obtained, the balance over cost 
of production would show a net profit, of Rs, 10-14-0. LET: 

Mr. Hadi mentions several caterpillars which eat the leaves and young 
shoots; an aphid which does much damage to the flowering shoots and 
young leaves; white ants which do much harm—in fact the castor-oil 
plant is more subject to their depredations than is any other regular crop ; 
lastly, castor is much injured by frost.. [Cf. Duthie and Fuller, Field and 
Garden Crops, 1883, pt. ii., 38-9,t. 43; Maxwell-Lefroy, Mem. Dept. Agri. 
Ind., 1907, No. 2.] | 

Central Provinces and Berar.—There are two varieties ordinarily grown—(a) 
large-seeded, raised as a rainy season crop; (b) small-seeded, grown as a cold- 
season crop. Some few years ago (1899-1900) an estimate was made of the area 
under both crops, and it was then found the total came to something like 67,845 
acres, It is included in official statisties under the heading of “‘ Other Oil Seeds,” 
which in the kharif season of 1905 occupied 262,477 acres, and in the rabi 85,188 
acres. The districts of chief production are Betul, Raipur and Bilaspur. The 
large-seeded plant usually occupies waste or fallow patches in cultivated land. 
Any kind of soil suits it so long as it is well drained. The small-seeded variety 
is sown as a regular field crop in the month of September, about 16 to 20 lb. of 
seed being required to the acre. Sandy loams are preferred, and black cotton soil 
does not suit it. The seed is sown with a drill plough. One weeding is con- 
sidered desirable when the plants are about 6 to 12 inches high. The crop is 
harvested in March as the pods are found ripe enough. The outturn is about 
500 to 600 lb. per acre of cleaned seed.. The seeds usually sell at 20 lb. per rupec. 
The oil is manufactured locally to but a small extent, to meet the demands as a 
lubricant for cart-wheels and preservative for leather. [C/. Sly, Note, 1901.] - 

Panjab.—The plant is nowhere systematically raised as a crop in the Panjab, 
but exists (mostly self-sown) on embankments near canals, especially in Jhelum 
and Gurgaon. It is mentioned as abundant on the Jharsa and Raisina Bunds. 
The people pay no attention to it nor make any use of its seeds. Mr. I. H. Burkill 
contrasts the castor-oil plant of Baroda with that of the Northern Panjab and 
Kangra, and adds that the latter is different from the ordinary form of the plant. 
The oil-mill at Lahore manufactures approximately 30,000 ewt. of this oil a year, 
the seeds being procured mainly from the United Provinces. An oil-mill has 
recently been opened in Delhi, and a demand for the seed thus exists that may 
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lead to extended cultivation, The oil is largely used for lubricating cold ma- 
chinery and as an illuminant in railway carriages, hence most of the Railway 
Companies in India manufacture their own oil. It is to give a clear 
light, to be highly economical since it burns slowly, gives little amoke, and does 
not generate sufficient to make it erous. Aitchison (Afghan. Delim. 
Comm., 1885 ; also Notes on Products, etc., 1890, 175) says the plant is cultivated 
along the banks of irrigation channels and margins of melon, cotton and tobacco 
fields, the seeds being collected to afford an illuminating oil. ‘The seeds arv 

among cotton-wool, and the wool, saturated with oil, ly, 
tnicod, sande cp te tho tones of tapers (maluk). wa bs re een oso: 
_ Bombay and Sind.—In 1899-1900, 44,094 acres were sown and 25,265 
matured a crop—in Bombay proper, none having been recorded for Sind. 
In the eevee year, 65,646 acres were under the crop, but no mention 
was made of the proportion that was non-productive. In 1901-2 the 
cropped area was 109,475 acres, and in 1902-3 it stood at 119,049 acres. 
The following year it had declined to 94,257 acres; in 1904-5 there was 
a still further shrinkage, namely to 72,599 acres, but no mention of a 
Sind production, and in 1905-6 to 64,878 acres with 454 acres in Sind, 
practically allin Thar and Parkar. Mollison (Textbook Ind. Agri., iii., 105-8) 
says both perennial and annual varieties of the plant are met with in 
India. The annual forms are rabé crops in Bombay Presidency, and the 
one are very much smaller than the perennial, which are kharif crops. 

e latter grow with great rapidity, and a year’s growth produces a tree 
15 to 20 feet high. The foliage, branches and stems, according to variety, 
may be bright pale green, or green tinged with red, bright shining red, 
or bronze purple. Forms with the last-mentioned description of foliage 
are often grown as decorative plants in gardens. Mollison also states that 
the seeds vary in size and markings. ‘‘ One Bombay variety has large 
seed, black in colour, with tiny specks of white. The perennial varieties 
are chiefly grown along irrigation water channels, on the borders of sugar- 
cane and in highly cultivated market, garden land, and a plant soon gains 
the-dimensions of a tree.” The seed is sown, as arule, about July. The 
shade which the perennial castor affords to ginger, turmeric, Fea, phx 
and other such crops is often valued. Perennial castors are easily culti- 
vated and readily escape from cultivation, and consequently are often 
found wild in many localities. 

“ The plant does best in deep free working soil. The very best crops 
in the Presidency are produced on the bhdtha (alluvial) soils which fringe 
the course of the Tapti in Surat.” ‘‘ In the sandy goradu soils of Northern 
Gujarat, a sprinkling of castors is usually found in the subordinate mixture 
(kathol) of cereal crops sown in kharij season.” “‘ The rabé crop (a com- 
paratively dwarf plant) requires soil of different character. A. retentive 
clay soil or the soil of moisture-holding rice beds is suitable. On black 
soil the rabi crop is generally sown mixed with tuver, til or with gram, and 
this mixed crop is generally the sole crop of the year. In this case the land 
is well fallowed during the rains, and the mixed seed is sown in September. 
In rice-beds, castors and vdl or castors and gram are second crops sown in 
October or as soon as possible after the rice is removed.” 

Castor has been grown alone on the Nadial Farm, and the best outturn 
obtained, Mollison observes, was 1,390 lb. of beans per acre ; and this was 
in a specially favourable year. The kharéf (perennial) crop is very hardy, 
especially in fairly deep soils. It, however, does best on rich garden land 
freely manured and watered. Mixed castor and ground-nut is a charac- 
teristic khartf crop. An experimental crop of this nature at the Surat 
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Farm yielded 767 lb. castor bean per acre, worth Rs. 43-14a., and a good 
ground-nut crop with castor might yield in addition 2,500 Ib. nuts per acre. 

Madras. Madras.—The Madras Board of Revenue unofficially furnishes, the 
Areas. area under castor for the five years ending 1900. It may be useful: to 

review the figures in question. The area under the crop might be regarded 
as shrinking. In 1895-6 it occupied 751,173 acres, and in 1896-7 it was 
produced from 782,135 acres, but from that date it would almost seem to 
have declined, until in 1899-1900 it was returned at 600,214 acres. The 
districts of greatest production are Anantapur, 128,476 acres in 1895-6 : 
and 74,422 acres in 1899-1900 ; Bellary, 111,599 arid 90,227 ; Cuddapah, 
110,091 and 87,023; Karnul, 94,517 and 65,924; Kistna, 91,325 and 
80,804 ; Nellore, 50,880 and 42,729 ; and Coimbatore, 39,470 and 34,567 ; 
the figures shown indicating the acreage in the years in question. The 
returns for the year 1905-6 show the area to have been 380,100 acres, or 
32 per cent. less than the average of the ten years previous, which ‘came 
to 563,100 acres; and the chief production was in the Deccan. 

Seeds Ground: Francis (Gaz. Bellary, 1904, 111) describes a method of grinding the 
seeds which prevails in that district. A machine is used like that com- 
monly employed for making mortar, and consists of heavy stone wheels 
dragged round by bullocks in a circular stone-lined channel in which the 
seeds are placed. The paste so resulting, he adds, is boiled with water and 
oil rises to the top and is skimmed off. The stench caused is, however, 
most offensive, and the cake obtained is used as the fuel for roasting the 
next batch of seeds. [C/. Shortt, Man. of Ind. Agri.; 241-5; Castor- 
Bean Crop, issued by Board of Rey., 1899-1905.] a 

Burma. Burma.—The Director of Land Records observes: “ There is no trade in 
castor-oil by land or by sea, except that imported as th (A ys or in a semi-crude 
state for lubricating purposes. The plant grows wild over a large area in Upper 

es 

Not Cultivated. Burma.” “ The plant is not cultivated in any part of the province.” 

EXPRESSION OF OIL. a 

Oil. It has still to be confessed that the report written by Col. Hawkes, in 
1853, is the only authoritative statement that has appeared. Hooper 
(Rept. Labor. Ind. Mus. (Indust. Sec.), 1903-4, 26-7) gives certain practical 
results. Two samples of Nairobi (British E. African) seed were examined— 

Yiela. the larger form yielded 47°35 per cent., the smaller 43°35 per cent. of fixed 
oil by ether extraction. Dubard and Eberhardt obtained an average of 
46°19 per cent. with Hast Indian castor seed, and by the ordinary crush 
and heating with water about 37°40 per cent. of oil is extracted. Leather 
(Mem. Dept. Agri. Ind., 1907, i. (Chem. ser.), 32-5) gives the results of 
numerous examinations. 

Bengal.—N. G. Mukerji remarks that there would appear to be four 
Methods of methods of extracting the oil practised by the people'of Bengal. (1) The seeds 
Extraction, are crushed in a screw-press with horizontal rollers and the resulting pulp pressed 

in gunnies. The cold-drawn oil thus obtained amounts to 36 per cent... (2) The 
seeds are roasted, pounded in a. mortar and placed in four times their volume 
of water kept boiling. The mixture is constantly stirred, and the oil skimmed 
off as it rises to the surface. (3) The seed is first boiled, dried for two or three 
days, then pounded in a mortar and boiled in four times its volume of water kept 
boiling, and the oil skimmed. as in (2). Lastly (4), the seed is soaked overnight 
in water, ground in the morning in a gunny, and then squeezed within cloth 
till the oil has been obtained. It is generally stated that cold-drawing with proper 
machinery is the best and most profitable method. The kernels are pressed in 

ae 1 gunny bags and the oil is thereafter bleached by exposure. to the sun, which causes a 
Purification. sediment to precipitate. The oil is then filtered through vegetable charcoal and 

flannel bags. In some cases a fire is placed underneath the machine in which the 
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CALCUTTA AND MADRAS MILLS 

bags are being pressed, This is said to increase the yield by 10 per cent., but it is be- 
lieved some of the noxious p es of the seed are then liable to pass into the oil. 

~_ The castor-oil mills of Caloutta use up on an average close on 700,000 cwt. 
of seed, drawn mainly by the railways frcth the province of Bengal and from 
the United Provinces, The quantities obtained bon the other provinces are 
inconsiderable. The langmenedng form, which they mainly use, comes from 
the provinces named, while the small-seeded is derived from ae, being 

by coastwise steamers, There were in Bengal 75 oil-mills that gave, 
in 1904, employment to 2,836 persons. These doubtless are mainly Calcutta 
moills, co chiefly, if not entirely, in the production of castor, and furnish 
the quantities of that oil from Calcutta to foreign countries. As com- 

ared with these figures, as had 24 oil-mills that employed 1,476 persons 
during 1904, but these are not by any means so largely castor-oil mille as is the 
ease in Calcutta. The total of the oil-mills in all India came, in 1904, to 112, 80 that 
the Calcutta and Madras series represent by far the major interests in the traffic. 

ing that year Bombay possessed only two oil-mills with 226 employees, 
United Provinces.—-Two different methods of extracting the oil prevail in 

provinces, In one the seed is pounded and boiled, and in the other pressed 
in a mill. The former is the method which might be described as pursued by 
small growers and for domestic purposes. 

The seeds are cleaned by various processes, roasted, pounded, and then 
boiled in water. The oil rises to the surface and by different contrivances is 
skimmed off or decanted, and the boiling continued, the mixture being repeatedly 
stirred until exhausted of its oil, the last dregs rising to the surface as the fluid 
cools. The water mixed with the oil is next removed by reboiling until it 
dmg ea ; the impurities at the same time sink to the bottom, while the pure 
oil floats on the top and is decanted. The bhurjia (or professional grain- ) 
are the persons who by caste are alone permitted to roast castor-oil seeds and 
prepare the oil by the above method when required for commercial purposes. 
All others would be outcasted were they to engage in the traffic, except for purely 
domestic necessities. 

The extraction by pressing-mills may now be briefly described. About 
15 seers are cleaned and h by beating with a stone, the result being about 
12 seers of kernel. That quantity is then placed in the err. w oil- 
mill. About one seer of boiling water is then added and the outlet of the mill 
plugged up until about half a seer of oil has been formed—or, say, after the 
ernels have been ground for 10 to 12 minutes. Meanwhile, also, the contents of 

the mortar are constantly heated by means of a burning torch, since heat facilitates 
the flow of oil. The oil that collects from the mill is removed, heated, and again 
poured back through the mill to help the further separation, and this is repeated 
until the cake produced has been usted. The whole of the oil is then boiled 
to drive off the water and cause the precipitation of the impurities. The oil 

uced under this method is regarded as superior to that obtained by the 
iling process. The average yield is about 33 per cent. 
European Machinery and Methods.—Here and there all over the country, 

more especially at the jails, castor-oil is manufactured by modern European 
machinery. Certain centres are even famous for this oil, such as Calcutta and 
Madras (in the latter Presidency more especially at Godavari, Kistna, Nellore 
and Coimbatore). But in Europe and America improved and expensive ma- 
chinery has raised the standard of the oil as well as lowered the cost of production, 
the result being that the competition has told seriously on the antiquated methods 
followed in India as a whole (Capital, Jan. 24, 1894). It has, for example, 
been found unnecessary to husk the seed, since the husk neither absorbs oil nor 
imparts colour ; and by using the whole seed, 41°93 per cent. of oil may be ob- 
tained by some'of the newer and more satisfactory systems. These include a 
hydraulic press but dispense with crushing-rollers, kettle, moulding machine and 
cloths—economies that have effected a great saving on the older methods. 
* Industrial Uses.—The oil is largely burned, some few years ago 
more extensively than at the present time, It is believed to give a 
cooler and brighter light than other vegetable and mineral oils, and to 
burn more steadily. Twenty-five to thirty years ago, at most, every 
European resident in India, and all the wealthier Natives as well, employed 
either castor-oil or cocoa-nut oil exclusively for house illumination (see 
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Tanningand —Qils, p, 812). The value of castor-oil as a preservative has long been 
avis known, and on that property depends its employment on leather goods of 

all kinds, also as a lubricant for machinery. It is frequently employed by 
the Indian dyers as an auxiliary in certain tinctorial results, and similarly 
by calico-printers. The ordinary Native oil is sold in the United Provinces 

Cost. at Rs. 10 to 16 per maund, the price of course varying with the quality, but 
the medicinal oil and the purer grades may fetch as much as Rs. 24 to 
27 a maund.  Medicinally the oil holds an important position, and the 
white seed is specially preferred for that purpose. thie 

Turkey-red Turkey-red Oil.—This is a specially prepared oil used in mordanting alizarin- 
Oil. dyed fabrics and for dressing tanned leather. The extent to which the Indian 

manufacturers are using that dye may be judged of by the demand, A 
difficulty was long felt in turkey-red dyeing to obtain an oil that would 
diffuse readily in water. By the old process the fabrics and yarns to be 
dyed had to be soaked in oils for a week or more. By the use of a sulpho- 
ricinate of soda the objects of the oil mordant may be attained expeditiously, and 

a i ili le 

turkey-red dyeing has thereby been greatly simplified. Almost any oil may be 
Possible employed, but Indian castor has been found the most suitable, and may be said 
Indian to enjoy a monopoly in meeting this new and increasing requirement. It may _ 
Monopoly. be suggested that a profitable opening exists for the manufacture and exportation 

of turkey-red oil in place of having to import the supplies required by the Indian 
dyers. [C/. Blount and Bloxam, Chem. for Engin. and Manuf., eic., 1900, 235-6.] 

Oil-cake. Castor Oil-cake.—The oil-cake is regarded as a good fuel, but it is 

never given as food to cattle. Is fairly largely used by cobblers for 
stuffing the soles of the shoes they make or repair. The cake is generally 
stated to contain the whole of the poisonous property of the seed, hence its 
not being used as anarticle of cattle food. It is, however, rich in nitro- 

Manure, gen and therefore much in demand as a manure, especially for potato and 
sugar-cane. In some parts of India the cake, and even'cheap castor-seed, 

Gas. are used in the manufacture of gas, which is treated exactly like coal-gas, 
and is in some respects superior to it. Where coal is scarce and expensive, 
this utilisation of castor is deserving of more consideration than has as yet 
been bestowed on it. mote @ 

TRADE IN CASTOR) SEED AND. OIL. voll ad 
Trade Foreign.—It is significant that Milburn, in 1813 to 1825, should say 
Exports. nothing of the Exports of castor-seedfrom India, though he makes mention 

of a small traffic in the oil. Hawkes states that the average export of 
castor-oil during 1850-5 came approximately.to 100,000 gallons. By 
1878-9 the exports of the oil were 2,119,755.gallons, valued at'Rs. 31,53,969, 
and of the seed 74,214 ewt., valued at Rs. 5,00,056. Ten years later these 
items were (1888-9): oil, 2,092,913 gallons, valued at Rs. 20,31,467, and 
seed, 585,769 cwt., valued at Rs. 31,28,741. The exports for the five 
years 1902-7 were as follows :—1902-3, oil, 2,073,573 gallons, valued at 
Rs. 24,68,222; 1903-4, 1,916,200 gallons, valued at Rs. 20,83,239 ; 1904-5, 
1,632,106 gallons, valued at Rs. 16,43,982; 1905-6, 1,432,108 gallons, valued 
at Rs. 17,12,088 ; and 1906-7, 1,445,636 gallons, valued at Rs. 22,22,015. 
Similarly seed :—1902-3, 1,751,688 cwt., valued at Rs. 92,05,666 ; 1903-4, 
1,566,838 cwt., valued at Rs. 69,19,562; 1904-5, 1,460,908 cwt., valued 
at Rs. 69,15,892; 1905-6, 1,298,624 cwt., valued at Rs. 78,66,786 ; and 
1906-7, 1,505,059 cwt., valued at Rs. 1,14,16,925. ' 

Decline in Oil, It would thus appear that since 1888-9 the quantity of castor-oil 
exported has declined by fully half a million gallons, but the price has 
considerably improved. The traffic in castor-seed, on the other hand, has 

Expansionin. Very materially increased within the period indicated, namely from 
Seed. half a million to one and a half million ewt. These circumstances thus 
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seem to show that the Indian castor-oil mills are not advancing with Oil Traffic. 
the world’s demand, an indication apparently of defective methods, or of 
want of capital and enterprise in keeping up with the improvements in 
production effected in Europe. This subject seems well worthy of serious 
consideration. India enjoys a distinct position of advantage in the 

_ production of the seed, and an export of so bulky and weighty — Frow 
could only be profitable through greater returns in the oil-production. SIE 
‘The exports in oil go almost entirely from Bengal, Madras coming next 
with about a tithe of the Calcutta traffic. The countries to which exported Countries to 
may be best illustrated by the figures of 1905-6 in gallons :—To Australia, % 
293,677 ; to Natal, 255,528 ; to the Straits Settlements, 201,169; to the 
United Kingdom, 191,034; to New Zealand, 111,748; to Mauritius, 
105,867 ; to Cape Colony, 92,070; to China (Hongkong), 68,392; to all 
other countries, the balance on the total of 1,432,108 gallons. 
__ The expansion in the traffic of castor-seed has been remarkable. The Seed 
record year was 1902-3, and since then the quantity has somewhat Traffic. 

| diminished, but in. 1906-7 the price realised considerably improved. 
France formerly was the chief consuming country, but within the Recetas 
period named the demands of the United Kingdom have greatly in- ~”” 
creased, as also those of Belgium, Italy and Germany, while France 
has fallen off materially until it occupied in 1904-5 the third place, 
and in 1905-6 the second place among the receiving countries. Bom- 
bay is the chief exporting province: out of the total of approximately Exporting 
1} million cwt. the western capital supplied fully one million, the balance **°""** 

ba having gone from: Madras and Sind. The producing regions for this Producing Areas 
export traffic would appear to be the Nizam’s Territory and Bombay supply, 
Presidency, which between them supplied 99 per cent. of the total amount 
exported from Bombay town. The balance is derived from the Central 
Provinces and Berar. Hyderabad is the chief centre. The Karachi 
exports are doubtless Panjab and Rajputana castor-seed, since, as already 
shown, presficatly no castor is grown in Sind. Bengal exports no castor-seed. 

[C/. Dioscorides, Codex. Vindob., i., t. 170v. (an admirable picture and perhaps 
the oldest representation of the plant extant) ; Paulus Aigineta (Adams, transl.), 
1847, iii., 170; Tragus, De Stirp. Hist., 1552, i. 288 and pl.; Mesua (ed. 
Marinus), 1562, 88 and pl. ; Clusius, Hist. Exot. Pl., 1605, 299; Rheede, Hort, 
Mal., 1678, ii., 57-9, t. 32; Munting, Phyt. Curios, 1696-1702, 45, t. 234; 
Elizabeth Blackwell, Curious Herb., 1739, i., 143; Labat, Nouv. Voy. aux Isles 
de f Amer,, 1724, i., pt. ii., 211; Rumphius, Herb. Amb., 1750, iv., 97, t. 41; 
Milburn, Or. Comm., 1813, ii., 208; Talee/ Shereef (Playfair, transl.), 11 ; Bentham, 
Rev. of Targioni-Tozzetti, in Journ. Hort. Soc., 1855, ix., 154-5; De Candolle, 
Orig. Cult. Plants, 422; Rawlinson, Hist. Ancient Egypt, 1881, i., 54; Nicholls, 
Textbook Trop. Agri., 1892, 229-33; Merrill, Castor Bean in India, 1893; also 
Rev. in Journ. Soc, Arts, 1894; Board of Trade Journ., March 1894 ; Pharmacog. 
Ind., 1893, iii., 301-11; Agri. Ledg., 1894, No. 17; Kanny Lall Dey, Indig. 
Drugs Ind., 270-5; Sadebeck, Die Kulturgew. der Deut. Kolon., etc., 1899, 
235-7; Semler, Trop. Agrik., 1900, ii, 493-506; Jumelle, Les Cult. Colon. 
(Indust.), 1901, 114-8; Mollison, Textbook Ind. Agri., 1901, iii., 105-8 ; Dubard 
and Eberhardt, in L’ Agri. Prat. des Pays Chauds, 1901-2, i., 313-26 et seg. ; 
Collett, Fl. Sim., 1902, 443 ; Wiesner, Die Rohst. des Pflanzenr., 1903, i., 516-7 ; 
ii., 751-4 ; Prain, Beng. Plants, 1903, ii., 952 ; White and Humphrey, Pharmacop., 
1904, 324; Brandis, Ind. Trees, 1906, 593.) 

EE 

ROPES AND CORDAGE.—Many fibres are used for this purpose Ropes and 
by the agricultural communities and hill tribes of India. Rural people Cordage. 
are never, in fact, at a loss to find a bark or twig that may be extemporised 
into a fairly strong green string, quite suitable for tying bundles or even 

923 



ROPES 
AND CORDAGE 

Fibrous 
Materials. 

Chief Indian 
Fibrous Plants. 

Rope 
Manu- 
facture. 

Sisal. 
Manila. 

Jute. 

Flax. 

String. 

Cotton Rope. 

Munj. 

ROPES AND CORDAGE 

repairing cattle-yokes. And many such plants are often utilised in the 
systematic preparation of the ropes offered for sale at the village shops 
or market-stalls. More rarely they are specially cultivated, in small plots 
or strips through the fields, as hedges on the borders of fields or by the 
water-courses and creeks. It might in perfect fairness be said that 
many of the discoveries regarding the fibrous resources of India were 
the outcome of the demand for serviceable ropes to be substituted in 
the British and Indian navies for Russian hemp. Roxburgh, the great 
pioneer in economic botany, wrote a special report of his experiments 
and discoveries (see Cannabis, pp. 253-4; also Linum, p. 722). This was 
followed by many other publications (Royle, Fibrous Plants, 1855, 19-26; 
Baden-Powell, Pb. Prod., 1868, 476-7; Gee, Monog. Fibrous Manuf., 
11-3). These and such-like works give numerous details of the indigenous 
fibres and the local methods pursued in their utilisation. The reader 
should, therefore, consult the articles under the following rope and cordage 
plants :— 

Abroma (p. 1). 
Abutilon (p. 2). 
Agave (pp. 35, 43). 
Aquilaria Agallocha (p. 74). 
Behmeria (pp. 146, 152, 159). 
Calotropis (p. 207). 
Cannabis (p. 255). 
Cocos (Coir) (p. 356). 
Corchorus (p. 411). 
Crotalaria (p. 435). 
Daphne (pp. 486-7). 
Debregeasia (pp. 160-1). 
Girardinia (p. 161). Urtica (p. 163)... 
Gossypium (Cotton) (p. 622). Villebrunea (pp. 164-8). 
Grewia (p. 624). 

The Indian rope manufacturers who prepare cordage and rope by 
European machinery employ a comparatively small number of these 
fibres. They obtain local supplies of coir, jute, san-hemp, cotton, and 
Deccan-hemp, but as a rule import agave and sisal, hemp (Russian), and 
Manila. India has recently begun to grow Agave on a large scale, and 
the local production, if it has not already checked the imports of that 
fibre, may shortly be expected to do so. The production of Manila hemp 
cannot be said to have been quite so successful. Recently attention has 
been drawn. to the possibility of using linseed stems (flax), in the pro- 
duction of cheap fibre to be used up in the growing demand for cordage 
as “binders.” One of the jute-mills of Calcutta made the attempt 
some few years ago to contest the large Indian market for cheap and 
neat European-made string, by producing various qualities of cordage, 
done up in balls after the familiar fashion and in various colours. 
Jute rope is also, to some extent, made at the roperies, and cotton 
ropes have for long been used by the tent-makers as being more. ser- 
viceable for that purpose than any other class of ropes. The other rope 
fibres of the above enumeration are almost. exclusively employed by the 
people of India locally, and of these perhaps few are more important 
or more. extensively employed, especially in North India, than munj, 
and in South India than coir. For fishing-lines and extra strong and 
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Hibiscus (p. 630). 
Laportea (p. 162). 
Linum (pp. 722-5). 
Malachra (p. 755). 
Maoutia (p. 163). 
Marsdenia (p. 774). — 
Musa (pp. 789-90). 
Phenix (p. 884). 
Saccharum (pp. 929-30). 
Sarcochlamys (p. 163). 
Sesbania (p. 988). 
Sida (p. 991). t 
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ROSA 
FAVOURED BY THE EMPERORS CENTIFOLIA 

Cabbage 
fine cordage, the fibres in most general use are Baxhmeria, Calotropis 
and Crotalaria, 

_ Trade in Ropes and Cordage.—The factories and rope-works that 
give employment to less than 25 persons are not recorded in official statis- 
tics. In 1901 there were 11 rope-works that gave employment in all to 
2,538 ‘persons ; the year following, the figures were 12 rope-works and 
2,814 employees ; in 1903, 14 rope-works with 2,535 employees; and in 
1904, 19 works with 2,954 employees. Of these rope-works 12 were in 
Bengal and 6 in Madras, one being recorded in Burma. 

-Imports.—The rope and cordage brought to India in 1876-7 were valued 
at Rs. 2,60,781; in 1886-7 at Rs. 3,22,940 ; in 1896-7 at Rs. 4,34,724; 
and during the five years 1902-7 were, in 1902-3, Rs. 6,29,703 ; in 1903-4, 
Rs. 5,90,380 ; in 1904-5, Rs. 6,32,651; in 1905-6, Rs. 6,75,798; and in 
1906-7, Rs. 6,87,048. These do not, however, include jute rope and twine, 
the imports of which seem to be increasing. In 1900-1 they were valued 
at Rs. 17,722 ; in 19034 at Rs. 30,620 ; in 1904-5 at Rs. 26,434; in 1905-6 
at Rs. 41,271; and 1906-7, Rs. 37,927. The bulk of these imports 
come from the United Kingdom, the next most important country of 
supply being China (Hongkong), and following that, the United States of 
America. receiving provinces are Bombay and Burma, which usually 
take (in equal proportions) five-sixths of the supply, the next most 
important province being Bengal. 

Exports.—India also exports rope and cordage, the supplies in 1876-7 
having been valued at Rs. 2,65,603; in 1886-7 at Rs. 2,93,191; 1896-7 
at Rs. 5,30,959 ; and during the five years 1902-7 the exports were— 
1902-3, Rs. 6,96,087; 1903-4, Rs. 6,18,109; 1904-5, Rs. 5,67,013 ; 
1905-6, Rs. 6,48,909 ; and 1906-7, Rs. 7,03,779. Of these exports by 
far the largest quantity goes to the Straits Settlements, followed by the 
United Kingdom, Cape Colony, Arabia, Persia, Siam and Turkey-in-Asia. 
Of the exporting provinces, Bengal comes first, having ot tet in 1906-7 
one-half of the total exports, the next province of importance being Madras. 

- ROSA, Linn. ; Fl. Br. Ind., ii., 363-8 ; Gamble, Man. Ind. Timbs., 
1902, 318-9; Rosace#. A genus of erect or climbing shrubs, comprising 
about thirty distinct species with numerous cultivated sub-species and 
varieties. All are known by.the vernacular generic name gulab, and indeed 
such other vernacular names as do exist are used indiscriminately for the 
various species. In spite of this fact, India has many both wild and 
cultivated roses. Rashid-ud-Din, in the 14th century, spoke of Gujarat, 
where the inhabitants were rich and happy and possessed no less than 
seventy different kinds of roses. Baber (Memoirs, 1519, 341) tells us that 
he never lost an opportunity of planting roses (1526). The Emperor 
Jahangir (Memoirs (Price, transl.), 1605, 14) speaks of Hindustan as 
possessing every sort of rose, particularly the musk and damask. It is, 
therefore, a curious circumstance that Fryer (New Acc. BE. Ind. and Pers., 
1675, 104) should have spoken of Surat as a place where roses would grow 
if they would but cultivate them. The most important Indian roses 
economically are the following, in alphabetical sequence :— 

R. centifolia, Linn. The Hundred-leaved or Cab Rose, gulab, golap, 
troja, paninir, mawar, etc. A native of the Caucasus Assyria, but cultivated 
in India from ancient times. This is said to be the chief rose cultivated in Persia 
for the manufacture of attar and rose-water, but in India the next species is the 
one most used for that purpose. 
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RUBIA 
CORDIFOLIA ATTAR OF ROSES 

Damask R. damascena, mil/... The Damask, Bussora, or Persian Rose, guléh, sudburg, 
Rose. irojappt, etc. Perhaps the commonest Indian garden rose. In. India, attar of 
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roses is said to have been first discovered by Nur-i-Jehan Begum, in 1612, on the 
occasion of her praeh with the Emperor Jahangir. In English commerce 
attar of roses began to be recognised only in the beginning of last century. The 
attar imported by Great Britain is, however, almost entirely produced in Europe, 
chiefly Bulgaria and Germany. The Indian product is consumed in the country, 
and is apparently not exported. The chief seat of the industry is at Ghazipur 
on the Ganges, where distilleries have existed for fully two centuries. The 
following information is abstracted from the account by Jackson (Journ. As. Soc. 
Beng., 1839, viii., pt. i., 411-4). The gardens where the roses are cultivated are 
let out annually by their owners at about Rs. 5 per bigha for the land, and Rs. 25 
per bigha for the bushes, about 1,000 of which go to a bigha. The expense of 
cultivation amounts to about Rs. 8-8 per bigha, and 1,000 bushes should yield 
one lakh of roses, which are sold to the distillers at from Rs. 40 to Rs. 70 per 
lakh. The roses flower in March and continue throughout April. In the early 
morning they are plucked and carried to the distillers. The distilling apparatus 
consists of a copper or iron boiler with a large body and narrow neck, united by 
a bamboo tube with a long-necked vessel or receiver, called a bhubka. The 
boiler is let into an earthen furnace, while the receiver is kept in a handi of water, 
which is changed as it gets hot. The boiler is charged with the roses, over which 
a sufficient quantity of water is poured and distillation is then proceeded with. - 
The rosewater should always be twice distilled, the water from the first dis- 
tillation being used to pour over the roses for the second. The distilled rose- 
water is then taken from the receiver, placed in a glass carboy and exposed to the 
sun for several days to become ripe. The mouth of the carboy is then covered with 
cotton, over which is put a coating of moist clay, to prevent the scent from escaping. 

To procure attar, the distilled rosewater is placed in a large metal basin which 
is protected by wetted muslin to exclude insects and dust. This vessel is then 
let into the ground, which has been previously moistened with water, and allowed 
to remain for the night. The cooling causes a little film of attar to form on the 
surface of the rosewater, and this is removed in the morning and placed in a 
small phial. The first few days’ distillation does not procure such fine attar as 
is obtained afterwards (see p. 821). Heh a: 

Much of the rosewater of India is adulterated with water before being sold, 
and indeed the attar can never be obtained pure, since it always contains sandal- 
wood oil. Sandal-wood chips are very generally added to the flowers before they are 
distilled. This was mentioned by Engelbert Kaempfer in connection with Persia 
so long ago as 1682. Gildemeister and Hoffmann (Volatile Oils, 425, 423-36) 
state that as far back as 1787 Polier observed in Kashmir that the Indian grass 
(? Cymbopogon Scho nanthus, p, 461) was added to the roses for distillation. This 
grass does not, however, appear to be used in India for that purpose. The principal» 
utilisation of atiar is in perfumery and the manufacture of snuff and soap (rose- 
soap) (Alex. Watt, Art Soap-making, 1901, 149). In India it is largely employed 
by Natives at weddings and festivals. The best bazar attar is said to be sold for 
Rs. 10 per tola down to Rs. 2 for the inferior sorts. In the trade statistics, one 
or both of the above substances must be returned under either Essential Oils 
or Perfumery, details of the trade in which will be found under these headings. 
[Cf. Mesua (ed. Marinus), 1562, 54-5 and plates (one of the earliest authors to 
describe and illustrate the distillation) ; Milburn, Or. Comm., 1813, i., 141; ii., 
237; Bentham, Rev. of Targioni-Tozzetti, Journ. Hort. Soc., 1855, ix., 179; Elliot, 
Ind. Indust., 1880, 368; Sterling, Cult. of Roses, Bot. Gard. Calc., in Journ. 
Agri.-Hort. Soc. Ind., 1870, ii., 1-24; Ghazipur Gaz., 1883, xiii., 82-3; Pharma- 
cog. Ind., i, 574-8; ili., app., 152; Pharm. Soc. Mus. Rept., 1895-1902, 64; 
Schimmel & Co., Semi-Ann. Repts.; Woodrow, Gard. in Ind., 1903, 281-99 ; 
Firminger, Man. Gard. Ind., 1904, 578-604; Ummney, in Journ. Roy. Hort. Soc., 
1906, xxxii., 137—40.] 

RUBIA, Linn. ; Fl. Br. Ind., iii., 202-4; Prain, Beng. Plants, 1903, 
i, 580; Rupiacra. A genus of erect, diffuse or climbing herbs; of which 
the most important economically are the Indian and European Madders. 

R. cordifolia, Linn. The Indian Madder, manjit, manjistd, majethi, manjitti, 
dandi, kukarphali, madar, shevelli, tamra-valli, man-chetti, etc. A herbaceous 
creeper, throughout the hilly districts of India, from the North-West Himalaya 
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RUBIA 
EUROPEAN MADDER TINCTORUM 

eastward and southward to Ceylon. It is a very variable plant, but there are 
two easily recognised primary forms : ) cordifolia, proper, with leaves five, 
rarely three-costate, veins impressed and surface rough or hispid; (2) khaslana, 
leaves three, rarely five-costate, veins not impressed and surface smooth. The 
latter is the richer in madder dye-principle. 

Manjit root obtained from this plant was formerly much employed by the 
Natives of India in ne coarse cotton fabrics into various shades of scarlet, 
coffee-brown or mauve. It has been largely displaced by the tar dyes, but is still 
employed for special purposes or in remote localities. The method of dyeing 
practised is much the same all over India, the colour being produced by # 
the cloth in an infusion of the stem or root-chips, subsequent to hing mordan 
with a solution of alum. In former times madder was considerably employed 
in Native medicine, but to-day its uses are restricted to a eg a fe for 
certain oils. The trade in madder has for years been gradually declining, due 
to the substitution of artificially prepared alizarin and other aniline dyes. The 
imports of madder and manjit into India amounted in 1885-6 to a value of 
Rs. 2,02,038 ; in 1889-90 to Re. 29,488; in 1900-1 to Rs. 16,562; in 1904-5 to 
Rs. 3,784 ; in 1905-6 to Rs. 11,365; and in 1906-7 to Rs, 5,405. The principal 
supplying country is Persia, and Bombay the importing province. 

: rts have almost disappeared, though 1 quantities still are 
» viz., in 1904-5, 249 ewt., valued at Rs. 3,277; in 1905-6, 211 

ewt., valued at Rs. 2,538; and in 1906-7, 99 ewt., valued at Rs. 1,500. [O/. 
The Bower Manuscript (Hoernle, trans!.), 1893-7, 104, 107 ; Milburn, Or. Comm., 
1813, ii., 218; Pharmacog. Ind., ii., 231-2; Banerjei, Agri. Cuttack, 1893, 200 ; 
Ann. Rept. Ind. Mus. (Indust Sec.), 1894-5, 26, 34; Lawrence, Valley of Kash- 
mir, 1895, 68, 92; M phs, Dyes and Dyeing:—Duncan, Assam, 1896, 44, 
45; Hadi, U. Prov., 1896, 78; Banerjei, cane 1896, 25; Russell, Cent. Prov., 
1896, 7, 17-8; Rept. and Prog. Coll, Ind. Mus., Cale. and Imp. Inst., 1895-6, 
71-3; Imp. Inst. Tech. Repts., 1903, 211; Hosie, Rept. on Ssu’ch'uan, China, 
1904, No. 5, 42-3, 48.] 

R. sikkimensis, Kurz. The moyum. A handsome creeper of the Eastern Hima- 
laya in Sikkim and Bhutén, at 2,000 to 5,000 feet, Mishmi Mountains of Upper 
Assam, Manipur and the Naga hills. 

This species is the source of the brilliant red dye used by the tribes in the 
Naga hills and Manipur to dye both cotton and hair, the latter mostly human, 
employed to ornament their spears, etc. It is probable that the bulk of the 
madder plant of Assam is derived from this ies, and that a considerable 
portion at least of the dye exported from Sikkim may also have the same 
origin. [Cf. Watt, Cat. Cale. Inter. Exhib., 1883, ii., 55; Perkin and Hummel,’ 
Colour. Principle of R. sikkimensis, in Trans. Chem. Soc., 1893; Duncan, lc. 
46-7.] 

’ R. tinetorum, inn. European Madder, bacho, manyunth, rodang, etc. A 
climbing herb with. ial roots, cultivated in Kashmir, Sind and throughout 
Afghanistan ; distributed westwards from Persia to Spain, cultivated or wild. 
a. — considers its original habitat to be west temperate Asia and South- 
ast . 

The dried and ground roots formerly constituted one of the most valued of 
dye-stuffs, both in Europe and Asia, but the natural dye has been almost entirely 
replaced by artificial cool-tar derivatives. In the Memoirs of the Emperor Baber 
(Leyden and Erskine, transl., 148) we read that madder was largely cultivated in 
Ghazni and was carried thence allover Hindustan. To-day the plant is cultivated 
to a small extent, the best-known qualities of the dye (in eon commerce) 
being Avignon, then Dutch, Alsatian, Levant (or Turkish madder) and Italian. 
It is poepepuees either from seed or by root-cuttings. The roots are allowed to 
remain for three or even five years before being removed for use. In India, 
cultivation is carried on chiefly in Kashmir and in some — of Sind. The Indian 
methods of dyeing employed with this species do not from those used with 
the indigenous RB. cordifolia. Both in India and Europe the t is one. 
as fodder for cattle, and in Sind camels are said to be specially fond of it. [Cf 
Bentham, Rev. of Targioni-Tozzetti, in Journ. Hort. Soc., 1855, ix., 150-1; De 
Candolle, Orig. Cult. Plants, 1882, 41-2; Thorpe, Diet. Appl. Chem., 1899, ii., 
480-6 ; Rawson,Gardner and Laycock, Dict. of Dyes, Mordants, etc., 1901, 223-7 H 
Wiesner, Die Rohst. des Pflanzenr., 1903, ii., 538-48 ; Goodwin (Queen’s Univers., 
Toronto), Madder and Indigo, rint in Ind. Planting and Gard., Feb. 28, 
1903, 203-4 ; Joret, Les Pl. dans L’ Antiq., etc., 1904, ii., 348.] 
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SUGAR AND SUGAR-CANE 

SACCHARUM, Linn.; Fi. Br. Ind., vii., 118-21. 

ae 

A genus of 
perennial grasses containing twelve species, chiefly Asiatic. Five are’ 
indigenous to India, in addition to sugar-cane, which is extensively culti- 
vated. Sith 

SUGAR AND SUGAR-CANE.—Though chiefly obtained from sugar-cane, 
sugar may be procured from many other plants, of which the following, 
arranged alphabetically, are those best known :— 7 

Acer saccharum, the Sugar-maple of the Northern States of America and of 
Canada. 

Arenga saccharifera, the Sago-palm of the Malaya, also met{jwith in Burma 
and Orissa. In Java, palm-sugar is prepared from the sap in much the same 
manner as from the date-palm in India. Marco Polo (Travels, etc., 1290 (ed. Yule), 
ii., 235-6) alludes to the wine of Sumatra made from this tree (see pp. 91-2). 

Beta vulgaris, Linn.; Fl. Br. Ind., v., 5. 
palang, palak or bitpalang; CHENOPODIACE, Is fairly largely cultivated in 
Indian market gardens as a vegetable, and the seeds are used as a cooling 
medicine. Much attention has also been paid to the possibilities of mangold as an 
article of cattle food. It is mentioned by Buchanan-Hamilton (Stat. Ace. Dinaj., 
194) and described by Roxburgh, but there can be no doubt it is of quite modern 
introduction and has neither a classic nor any good vernacular names, Most 
of the Asiatic names given to it are special adaptations from the names of . 

? older and better known vegetables. hal 
But for many years the subject of beet-sugar has in India become one of great. 

moment. So long ago as 1863 Royle, in his address to the Royal Asiatic Society, 
commended the subject to the attention of Indian investigators and adminis-' 
trators as worthy of serious consideration. Numerous experiments have been 
conducted in India with the object of establishing beet cultivation as a field crop, 
but so far with indifferent results. In the Report of the Department of Land 
Records and Argiculture, Panjab, 1899, it is stated that the Cawnpore Sugar 
Works Company had been able to produce beet up to the average on the Con- 
tinent of Europe. Experiments were accordingly started in Hazara, but without 
much success. Mention is made of experiments at the Botanic Gardens of the 
Nilgiri hills. In subsequent experiments at Saharanpur the crop was considered 
fair, and at Cawnpore in 1899-1900 the opinion was formed that to obtain the 
best result beet should be sown about the middle of October. . Leather gave the 
opinion that both in outturn of root and yield of sugar, beet can be successfully 
grown in North India as a rabi crop, provided suitable land and) facilities for 
liberal irrigation be devoted to it. The Report of the Botanic Gardens of Sa- 
haranpur for 1900 gives a detailed account of further experiments. Proudlock, 
writing of the Nilgiri hills, says that with ordinary care sugar-beet can be 
successfully grown. But the yield of sugar from all the Indian experiments 
rarely exceeded 13:10 per cent., while in some instances only 5°6 or even 3°3 per 
cent. were recorded. As a rule the roots grew too large, and in consequence the 
percentage of sugar decreased. A serious objection.to beet cultivation is the 
necessity for deep ploughing, which the Indian cultivator is, both unable and 
unwilling to perform. 

P. V. Subbiah (Principal of the Agricultural School, Cawnpore) issued (Dept. 
Agri. U. Prov. Bull., 1901, No, 13) a complete review of all past-experiences, and, 
commenting on that, Moreland observes, ‘‘ It will be seen that attempts to make 
gur by the ordinary methods were complete failures, and it seems probable that 
this must be the case, as unrefined beet-sugar made in Europe retains certain 
organic matter which gives it an unpleasant flavour,” 
that ‘‘if beet is grown it will be on the central factory system, the cultivator 
receiving an advance and engaging to grow beet, the roots to be taken to the. 
factory.” [Of. Mukerji, Handbook Ind. Agri., 1901, 388-9.] 

Borassus flabellifer, the Palmyra Palm or brab tree of Bombay and Madras | 
Presidencies. This is one of the sources of the substance known in Indian 
commerce as jaggery. Rheede (Hort. Mal., 1686, i., 11-13, tt. 9-10) alludes 
to the present species of palm as being tapped for its sweet juico (ras), 
but says nothing of its sugar. It affords much of the sugar of South India, 
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SUGAR-YIELDING PLANTS 

eeally Tinnevelly. Buchanan-Hamilton wrote in 1807 that the of 
was more esteemed in Mysore than that of the date-palm, It is 

also ely utilised as a source of sugar in Burma (sce p. 170). 
Caryota urens, the Indian Sago-palm or Bastard Sago, is the chief source 

of the palm-sugar of South Ceylon and to some extent of Bombay (see p. 287). 
Cocos nucifera, the Cocoanut Palm, is the species most extensively used 

in Madras as a source of palm-sugar. Garcia de Orta (1563) speaks of aura 
£ or toddy which, fermented, yields arrack and vinegar, or from which, when 

thickened in the sun or by heat, they make jagra, the best kind of which comes 
from the Maldives. Rheede (l.c. i., 1-8, tt. 1-4) speaks of ** jagra”’ (sugar) made 
from the juice with the aid of lime, the mixture being boiled until it thickens, 
when a red-coloured sugar is obtained (see pp. 362, 032). 

Manna—somo thirteen or fourteen plants in India are known to yield, under 
the parasitic influence of insects or otherwise, a sweet fluid called manna. This 
is regularly collected and, like honey, enters more largely than sugar into the 
pharmaceutical preparations of the Hindus (see Bamboo, p. 111, and Honey, 
pp- 128-9). [Cf. Garcia de Orta, 1563, Coll., xxxiii.] 

Phenix sylvestris, the Common Date-palm, is perhaps the most important 
source of palm-sugar in India. In fact, the plant is fairly extensively cultivate 
in Eastern Bengal as a source of sugar. In Mysore it is also important, more so 
than either the palmyra or the cocoanut sugars (see p. 886). 

Saccharum officinarum, the Sugar-cane—the subject of the present article. 
Sorghum vulgare, the Sugar-Sorghum or imphee (see p. 1041). 
Vitis vinifera, the Vine. According to Aitchison (Hdinb. Bot. Soe, Trana., 

199), also Le Mesurier (London to Bokhara, 133), the juice of the grape is used in 
Afghanistan to make syrup, and in Merv refined sugar. 

Zea Mays, Indian-corn or maize, often yields sugar in its stem, like that 
of Sorghtam and Saccharum (see p. 1138). 

Many substances other than those enumerated are known to afford sweet 
fluids, but are for the most part utilised in the manufacture of aleoholic beverages 
or sweet sherbets only, while others, such as indigo-sugar. are at present put to 
no economic purpose whatever. The mahua flowers (see p, 118) and the pine- 
apple (see p. 69) are the best-known substances available in India from which 
a sweet juice may be prepared (if the grape be excluded from consideration), or 
which are actually utilised in the production of aleoholic beverages. Honey is 
largely traded in all over India, Halwa (a sweetmeat, much like “ Turkish- 
delight ”) is said to be prepared from camel’s milk and honey, and is brought 
into India from Afghanistan and ports on the Persian Gulf. 

SACCHARUM ARUNDINACEUM, fetz. ; Fl. Br. Ind., vii., 119. This embraces the 
following :—S. eiliare, Anderss., $. exaltatum (Munja) and 8. procerum (Sara) 

of Roxb. It is the sara of the classic authors of India, and bears the following 

vernacular names—sara, sarkanda, sarkara, ramsar, sar, ser, minja, tkar, 

war, palwa kanda, darga, gundra, ponika, etc. Is met with throughout the plains 

and lower hills and distributed to China, In the Panjab it often covers —— 

tracts of country and is frequently planted in lines or dividing hedges, especially 
in low-lying localities subject to periodic inundation. 

History.—Sir William Jones (Sel, Ind. Pl., in As. Res., 1795, iv., 247-8) says: 

“‘This beautiful and superb grass is highly celebrated in the Purdnas, the Indian 

God of War having been born in a grove of it, which burst into flame ; the 

gave notice of his birth to the nymph of the Pleiads, who descended and suckled 

the child, thence named Carticeya. The cdsd” (kdad or kins) “* vulgarly casia bY 

(S. spontaneum) “has a shorter culm, leaves much narrower, longer and thicker 

hairs, but a smaller panicle, less compounded, without the purplish tints of the 

sara: it is often described with praise by the Hindu poets for the whiteness of 

its blossoms, which give a large plain, at some distance, the appearance of a broad 

Both plants are extremely useful to the Indians, whe harden the inter- 

of the culms, cut them into implements for writing on their polished 

paper. From the munj, or culm, of the sara was made the maunji, or holy thread, 

ordained by Menu to form the sacerdotal girdle, in preference even to the cusa- 

grass.” For its use in the treatment of vinegar, see p. L110. 

Munj F1Br¥ is obtained from tho leaf-sheaths ; the blades are tho sar or sara 

used in thatching houses and as a paper material; the contained flowering stem 

is the bind or vind ; the panicle or flowering stem is the sirki, til or chili, used in 

thatching boats, carts, ete. ; sentha or kana is the lower, stronger portions of the 
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flowering stem, used in the manufacture of chairs, stools, tables, baskets and 
screens ; and tilak, tilon or ghua’are names that denote the flowers. Some of 
these names, such as munj and sara, have been supposed to denote the products 
of different species, instead of different parts of one and the same plant, hence has 
originated much of the confusion that prevails. Sara is used in paper-making 
and munj as a textile fibre. The much prized munj is strong, elastic and has a 
wonderful power of enduring moisture without decaying. It is extensively 
employed in the manufacture of cordage, ropes, the famed Delhi mats, and in 
the preparation of baskets, etc. Munj mats are reported to be proof against 
white ants, but are hard on shoe-leather, harsh to the foot and fatiguing when 
walked on for any length of time. These are largely produced in Allahabad, 
Agra, Delhi, and are traded in all over India, and within recent years have 
begun to find their way to Europe (see Mats, etc., p. 777). In the early spring 
the old grass is often fired, when shortly after a crop of young leaves is 
produced from the stools, which is much valued as fodder. 

S. SPONTANEUM, Linn.; Fl. Br. Ind., vii., 118-9. This has received various 
names, such as Ss. egyptiaeum, Willd., S. bengalense, Ham. (Boga, Casi, Lola and 

iennuis), S.canaliculatum, Roxb. It is the kdésd of Sanskrit, and in the vernaculars 
the kdns, kosa, kagara, kus, kas, kdnst, rara, jasha, padar, rellu-gaddi, billu-gaddi, 
thetkia kyn, etc., etc. (seep. 1122), Is contrasted with s. arundinacewm in the above- 

Throughout the warmer parts of India and Ceylon, ascending to 6,000 feet 
in altitude. Is most at home in damp low-lying land, where it throws up flower- 
ing stems often 12 fcet in height. Is gregarious, the snowy white pubescence 
which surrounds the base of the spikelets rendering it a conspicuous feature of — 
the vegetation when at all prevalent. It flowers soon after the close of the rains. 
Owing to its vigorous growth it is difficult to eradicate, hence often becomes a 
troublesome weed, especially in the tea plantations of Assam and Bengal. [Cf. 
Batchelor, Agri. Journ. Ind., 1906, i., pt. ii., 152-8.] The grass is large and 
coarse and is used mainly as a thatching material. The leaves, sheaths, etc., are 
twisted into rope and worked up into mats, but are inferior to munj for these 
purposes. As a fodder plant it is usually regarded as superior to the former 
species, and is specially valued for feeding buffaloes. The culms are also much 
more highly prized for the manufacture of Native pens. [Cf. The Bower Manu- 
script (Hoernle, transl., 1893-7), 96, 106, 122, etc.] 

S. officinarum, Linn., Sp. Pl., 1753, 54; Fl. Br. Ind., vii., 118; 
Rumphius, Herb. Amb., 1750, v., 186-91, t. 74; McFadyen, in Hook., Bot. 
Misce., 1830, i., 95-115, t. 26; Roxb., Fl. Ind., i., 237; Kohler, Med.- 
Pflanzen Attas, i., 169; Hackel, Monog. Androp., in De Candolle, Monog. 
Phaner, vi., 111; Kriiger, Das Zuckerrohr und Seine Kultur, 1899; Gra- 
MINE®. The Sugar-cane, ukh, uk, us, tkh, ik, ak, aku, ikhari, rikhu, serdi, 
sheradi, ganna, ghenra, nai-shakar, kumad, kushiar, puri, cheruku, charki, 
khabbu, karumbi, karnipa, tebu, keyan, kydn, etc., etc. The majority 
of these names denote the cane-plant, others doubtless the sugar. The 
selection given is, however, fairly representative of the names in current 
use in India. In the Malay Archipelago the cane is known as tabu and in 
China as kan-che, a word believed to be derived from the Sanskrit khanda, 
a name for sugar. Asa cultivated plant cane is widely distributed in India 
and numerous very distinctive forms exist, some of them known from the 
earliest historic times, others introduced quite recently. 

History.—The Sanskrit name for the plant is ikshu, of which the modern 
corruptions are ikh, ukh, and unkh. Mention is also directly made of the sugar- 
cane in the Athervaveda (Bloomfield, transl., xlii., 100, 277).. The name sarkara 
is similarly given by the very earliest Sanskrit writers for white sugar, and it 
originally denoted “ grit” or ‘‘ gravel,” hence its special signification as crystal- 
lised sugar. The name khanda (an ancient name for sugar), the root of which 
means to crush, may be considered to denote sugar from the sugar-cane 
rather than from palm-juices, where no crushing in any form is pursued. 
By modern usage, however, it became restricted, like its English derivative 
“ candy,” to a special form of crystallised sugar—the sugar-candy (sarkar-khandt). 
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In the same way the word guda or gula indicates a “ mass" or “ ball," hence its 
special cation to thickened sap—the modern gdr or raw sugar or molasses, 
as also the balls of sugar that were used as coins in village commerce. 

| The ancient name for Bengal is Gaura, a word supposed by some to have 
denoted the country of gér, and hence it has been affirmed that in Bengal origi- 
nated the art of sugar manufacture. This seems highly improbable, sinee guda 
oceurs in the classic works of India, prior to the Aryan conquests of 
Lastly the name jaggery, which to-day is used with the al of 

“sugar or palm-molasses, is but a modern corruption of sarkard, firet into the 
ayal chakkara, then into the Portuguese jagara, jagra. Barbosa (Coasts EB. 

Africa and Malabar, 1516, 59) of “the sugar of palms which they call 
wagara.”’ Jo&io de Barros ( de Asia, 1553, iii., lib. iii., cap. 7) mentions 
the jagara made from the cocoanuts exported from the Maldives. Cassar 

ike (1567) calls it giagra. Rheede, in the passage alluded to in connection 
with the cocoanut, calls it ‘ iagra,”’ and Buchanan-Hamilton (Journ. Mysore, ete., 
1807, i., 157-8; ii., 101; iii., 145-6, ete., etc.) uses the word jagory. A know- 

of tari wine seems ever so much older than of sugar prepared from the same 
juice. Megasthenes (320 B.c.) alludes to the value of the tala trees to the people 
of India (Indika of Arrian (McCrindle, transl.), 199 ; see also Malt Liquors, p. 757). 
But Eratosthenes (223 8.c.) is perhaps alluding to sugar-cane when he tells us 
that ‘‘the roots” were sweet to the taste both when eaten raw and boiled. 
Lucan (a.p. 65) refers to the sweet juice expressed from reeds (tenera arundo), 
Paulus Aigineta (Adams, transl.), iii., 246), in the 7th century, speaks of the 
sugar brought from*‘‘ Araby the Blessed”’ as being less sweet than honey. 
Unmistakable reference is made to sugar-cane as cultivated on the shores of 
the Persian Gulf during the 9th century. ‘ The crusaders found sweet-honeyed 
reeds in great ‘smn Aaa the meadows about Tripoli, which reeds were 
called sucra.” t, published a history of sugar, says it is certain 
that in the year 1148 it was largely cultivated in Sicily and that the 
Venetians traded in it, but he adds, “I have met with no evidence that the 
Saracens carried it from India to Sicily.”” Sanutus, who wrote of 1306, observes 
that in the countries subject to the Sultan, sugar-cane was produced in large 
quantities, and that it was likewise carried to Cyprus, Rhodes, Sicily and other 
places belonging to the Christians. 

The Greco-Roman world had a very distorted idea of the origin of sugar. 
It was a kind of honey obtained from canes or mambas. In Hebrew writings 
there is no indication of a knowledge of sugar, so that it was not cultivated in 
Arabia and Egypt prior to the Jewish captivity at Babylon. The Chinese do 
not appear to have known of sugar from very ancient times. Bretschneider 
says that he has not been able to discover any allusion to it in the most ancient 
books. It is first mentioned, he adds, in works that date from about the second 
century B.c. According to the Pent Sao, a man was sent, about 627 a.p., from 
China to Bihar to learn the art of refining eugar. Marco Polo (Travels, 1290 
(ed. Yule), ii., 313) visited India, and gives full particulars of the coast towns 
of the south and west. Of Quillon, he says ‘‘ their wine they make from palm- 
sugar.” But Polo does not definitely mention sugar, or rather sugar-cane, 
until he reaches China. Of Pekin, he remarks, “enormous quantities of sugar 
are made,” and this “ brings many merchants who traffic about the Isles of the 
Indies.”’ In a footnote, Sir Henry Yule explains that there is still a great 
deal o sugar grown and made about Fuchau ; indeed all the fine Chinese sugar- 
candy is produced at Fokien. If, therefore, this reference to Chinese sugar 
denotes sugar-cane, it is the only one in Marco Polo’s record of his great ex- 
plorations that can be so in 

In one ter Polo alludes to Bengal, but it has been shown that he never 
himself visited Eastern India and that: his notions of Bengal were so imperfect 
that the particulars he affords re ing sugar cannot be accepted as necessarily 
denoting an ancient knowledge. usio (in his edition of Polo) says the Chinese 
were taught the art of refining sugar by some men from Cairo who happened to 
be at the Court of the “Great Can” (Purchas’ Pilgrimes, iii., 101). Sir Hugh 
Willoughby (about 1554) of “‘such number of os for sugar ’’ seen 

near Pekin (Purchas, l.c. 270). Most of the 15th and 16th century travellers 
in China mention sugar as being so good and cheap. It is commonly stated that 

Vasco da Gama (who doubled Cape of Good Hope in 1497) relates that a con- 

siderable trade in sugar was at that time carried on from Calicut—the then — 

of West Indian commerce. John Leo makes a similar statement regarding N 
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sugar during 1500 a.p., and other travellers shortly after the time indicated dis- 
cuss the sugar of India. Thus, for example, Varthéma (Travels, 1510 (ed. Hakl. 
Soc.), 163). explored the west coast and furnished many details of the trade and 
industries of Calicut. He gives a full account of its fruit trees, and says of the 
cocoanut that it is the best tree in all the world. He describes its wine and 
sugar and tells of the monkeys stealing the former. But he makes no mention 
of sugar-cane. Of a town in North Kanara, identified with Sedasevaghur 
(which he calls Bathacala), he observes that it possesses “‘a great quantity of 
sugar,” but from the previous account of the Calicut sugar it may be presumed 
this also was palm-sugar. It is somewhat strange that Garcia de Orta should 
make no mention of sugar-cane, and it is certainly most singular that Baber 
(Memoirs, 1519 (Leyden and Erskine, transl.), 326-7) should furnish many inter- 
esting details of the date, the cocoanut and the palmyra palms, but make no 
mention of the sugar prepared from them nor of the sugar-cane fields of India. 
He speaks of the juice of the palms being called tari, and of its being drunk 
both fresh and after it had fermented. But he admittedly describes only 
the plants and animals seen in Hindustan which were different from those 
of his own country—Ferghana and Bokhara. He accordingly apologises for 
having mentioned the date-palm, which was not confined toHindustan. It 
has already been pointed out that Rheede, the earliest and even to-day 
one of the most accurate of Indian botanists, while describing and figuring 
Borassus, should make no mention of its sugar, though he describes the sugar 
of the cocoanut ; and even still more curious is it that he is silent as to sugar- 
cane. The Ain-i-Akbari (1590, Blochmann, transl., 69) fortunately gives us full 
particulars. ‘“‘Sugar-cane, which the Persians call naishakar, is of various — 
kinds, ete., ete.”” Linschoten has much to say regarding sugar (swra), but his ~ 
reference to sugar-cane would appear to have confused it with bamboo (mambu, 
as he calls it), the old error that descended from the classic times of Greece and 
Rome, so that it is possible even Linschoten had not personally examined the 
plant. Thevenot (Travels in Levant, Indostan, etc., 1687, pt. iii., 26) mentions 
the cultivation of the sugar-cane in Surat. 

There would seem little doubt that sugar-cane cultivation originated in 
Southern Asia, if not in India, but it has never been satisfactorily proved to have 
been met with wild in India or anywhere else, and is accordingly known purely 
and simply as a cultivated plant. Loureiro would, however, seem to think it 
was indigenous to Cochin-China (FJ. Coch.-Chin., i., 52), but perhaps with no 
greater justification than the statement of its having been found wild in the 
Car-Nicobar island. The mention of sugar, by European travellers to the west 
coast of India, almost invariably denotes palm-sugar, and as that part of India 
was first reached and explored, it seems likely that an undue importance has 
been given to palm-sugar (see remarks under Trade). It is, however, to say 
the least of it, very surprising that the early botanists who deal with the 
plants of India make no mention of sugar-cane. Thus, for example, Rheede 
(1698 a.D.) gives a brief account of one of the naked-seeded sorghums, 
but says nothing of its yielding sugar. Rkumphius (1750) tells us, however, 
that the white-seeded sorghums often have the stems so sweet that they 
are regularly chewn for their sweet juices, but adds that sugar is never 
made from them as from sugar-cane. In a further passage he gives full par- 
ticulars regarding sugar-cane cultivation in the Dutch colonies, but ventures 
no opinion as to the home of the plant. Miquel, Hasskarl and Blanco make no 
mention of wild sugar-cane in Sumatra, Java or the Philippine Islands. Crawfurd 
tells us that he failed to find it in the Indian Archipelago. It seems fairly cer- 
tain, however, that the Muhammadans were conspicuously identified with the 
extended cultivation of both cotton and sugar-cane. After the Muhammadans, 
the Portuguese were perhaps the people most closely associated with the early 
distribution of sugar-cane cultivation. In 1419 it was taken to Madeira from 
Sicily (Purchas’ Pilgrimes, i., 5), and there would seem every reason for be- 
lieving that this was its first appearance on the islands of*the Atlantic. Sloane 
(Nat. Hist. Jam., 1707, i., 108-9), while describing sugar-cane and the manu- 
facture of sugar, dwells especially on the necessity of adding an alkaline salt 
or “temper ”’ to the boiling liquid, to facilitate the formation of the crystalline 
article. But although the story of the Muhammadan influence is generally 
accepted, it is somewhat curious that Browne (Hist. Jam., 1789, 129-33) should 
have regarded the plant as a native of the Canary Islands. He appears to have 
thought it existed there before its introduction by the Spaniards and the Portu- 
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meee 00 the ae a and semnet ar rye sy Africa. From Madeira it 
y was taken to Brazil, but at a very early date, for more ee 

’ of finding it there in 1519 (Purchas, Le. 34). From Brasil it whence Bt. 
- Domingo and Barbados. Of the last-mentioned island, ~ (Hist. Barbados, 

1657, 84 et seq.) will be found to give a detailed account. describes all the 
noteworthy fruits of the island, but of sugar-cane observes, “ There is one brought 
thencefrom as a stranger, from beyond the line, which has a y beyond 
them all, and that is sugar-cane.” He landed in the leant 1607, mad doend 

cultivation but little understood, though the plant had been intro- 
duced from Brazil and an “ Ingenio "’ for manufacturing the sugar had been set 
up. When he left the island in 1650 the manufacture had been greatly improved, 

and they had discovered the period necessary for the full maturity of the canes, 
- namely fifteen months. They had also learned to manufacture “ lump sugar,” 
: “but not so excellent as they make in Brazil." Towards the close of the 18t 

: ape the French colonists of St. Domingo carried the cane to Louisiana. 
_ These brief references to the West Indies may suffice to convey the opinion that 
itis there an exotic, and it may not be far from the truth to add that it was 

the necessity for labour in sugar-planting that gave origin to the slave traffic, 
John Leo, who began his explorations of Africa and Egypt about 1492, 

describes the sugar of Morocco and of Egypt, which appears even then to have 
been made from sugar-cane. Similarly Richard Jobson describes the eugar- 
eanes of Sierra Leone and Gambia in 1620. Forster (Pl. Hac., 1786, 77) speaks 
of sugar-cane as grown in Polynesia for the children: in Tahitan it is known as 
“To.” It is recorded that the Otaheite cane was introduced into Trinidad 
and Martinique in 1782. The date when sugar (from sugar-cane) first 
reached England has not been definitely ascertained. We read of ite being 
carried from St. Lucas in Spain to Bristol in 1526.. In 1503 two ships ar- 
rived at Camperre laden with Canary Island sugar, and a century and a half 
later the supply from the West Indies and Brazil might be said to have been 
fully established and become almost a necessity on every breakfast table in 
Europe. At the present day sugar-cane is grown throughout the tropics and 
sub-tropics, and even into the warm temperate tracts, especially in the West 
Indies, Mauritius, British Guiana, etc., and at Malaga on the Mediterranean coast 

of Spain. It requires a hot, moist atmosphere alternating with periods of dry 
weather. It rarely flowers and fruits, so that cultivation is almost exclusively 
by cuttings. These are called ‘ plants,” and usually consist of two or three upper 
joints of the cane, the severance being by a clean cut immediately below a joint. 

Hughes (Nat. Hist. Barbados, 1750, 244-52, t. 23, f. i.) alludes to the flowering 
of the canes in Barbados, and gives full particulars of the cultivation and methods 
of manufacture pursued. But with regard to the fruiting and the production of 
fertile seed, there is no definite record of this fact having been utilised for a 
century later. Rumphius says, ‘It never produces flowers or fruits unless it 
has remained several years in astceny place.’’ Roxburgh remarks, ‘‘ Where wild 
I do not know : I have never seen the seed.’’ But in the West Indies, about 1858, 
it was recorded that seedling canes had been observed to spring up around the 
stems (or stools) of canes that had “ arrowed’ or flowered, from which cir- 
cumstance it was believed and oft reiterated, that the sugar-cane actually did 
produce fertile seeds sparingly, though more copiously under certain climatic 
and soil conditions. [C/. Joret, Les. Pl. dans L’Antiq., ete., 1904, ii., 266-9.) 

Varieties and Races of Sugar-cane.—The diversity met with would 
appear to have been brought about primarily by selection of sports and 
variations as manifested in adaptation to environment; through the 
study of yield of sugar to the acre; the observation of freedom from 
disease, etc., as also by the direct cross-breeding of the stocks thus pro- 
cured and matured. Leather defines a good cane as one which will yield 
70 per cent. of juice in the mill, afford 15 per cent. or more of cane-sugar, 
_and possess not more than 17 per cent. of glucose. In the Dictionary the 
effort was made to divide the canes met with in India into two great 
sections :—(a) Introduced Canes, and (b) Indian Canes. Without going 

into needless details regarding the various foreign canes known to be culti- 
vated in India, the following particulars may be furnished :— 

]. Mauritius Cane—This appears to have been introduced into India from 
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Mauritius about 1838 (if not much earlier) and was so named in consequence, 
but is in reality the yellow-violet cane of Java. It is said to excel the red Bombay 
cane both in size and quality, and to yield one ratoon crop or sometimes two 
(when grown on rich soils), but as the roots get considerably above ground 
it requires subsequent surface dressing. 

2. Otaheite or Yellow and Straw-coloured Cane.—This was introduced into 
India about 1840, and became widely distributed, especially in Eastern Bengal 
and Assam. It is questionably distinct from the Mauritius canes of many 
plantations. The leaves are broad, pale green and droop considerably, Ni ae 
on nearing maturity. It shows a marked tendency to arrow, especially if grown 
under the influence of sea-breezes. It has not proved a success in India, however, 
as it demands the finest soils, the most thorough agricultural methods, and. per- 
fect protection ; is withal very liable to disease and to the attacks of white ants: 
According to many observers it rapidly deteriorates in India. 

3. Bourbon Cane.—This is by some persons supposed to have been originally 
discovered on the coast of Malabar, and from there to have been carried to 
Reunion, improved, and then returned again to India via the West Indies. By 
other writers both this and the straw-coloured Otaheite canes came originally 
from Madagascar, while still other writers affirm that the Bourbon cane is one 
and the same as that often called the Singapore. 

4, Batavian Canes.—There are several distinct forms, such as the violet cane, 
of which Sir John Lefroy wrote in 1794, “The Batavian canes are a deep 
purple on the outside.”” Wray says the yellow-violet and purple-violet or Java 
canes, as also the transparent or ribbon canes, all belong to this type. The 
yellow-violet differs from the Bourbon and Otaheite in being smaller, less juicy, 
considerably hardier, slower of growth and with the foliage darker and more 
erect. When ripe it is usually of a straw-colour with the rind thick and the pith 
hard, but ‘its juice is rich and tolerably abundant. The purple-violet, on the 
other hand, is fully as thick as the Bourbon, and has the joints from ‘three to six 
inches long. The leaves are darker green than the yellow-violet, and it yields 
a juice richer in sweetness than almost any other cane; but it is hard, difficult 
to grind, and affords but a low percentage of juice. The transparent ribbon- 
cane is of a bright yellow, with a number of blood-red streaks ; its leaves are like 
those of the yellow-violet, but more erect. In Jamaica it is generally planted on 
light sandy soils, where.no other cane will thrive. 

It yields a fair quantity of juice of excellent quality. This cane was in- 
troduced into India (vid Bourbon) in 1838, from which circumstance it came to 
be called ‘“* striped Bourbon.”” . Mr. Kobus, who visited India in 1891 to en- 
deavour to procure fresh stock for the Java plantations, ‘recognised the paunda 
canes of India (the canes grown specially to be eaten, and not used in the 
manufacture of sugar) as identical with the canes grown by the Dutch for 
sugar manufacture. The wkh and ganna (the kinds specially grown in India 
for sugar manufacture) were previously unknown to Kobus, and he accordingly 
took back with him a large supply of these. It thus seems highly probable that 
most of the edible canes of India have been developed from imported stocks, 
such as those briefly enumerated above. 

5. China Canes.—This is the Saccharum sinensis, which Roxburgh re: 
garded as distinct from the indigenous canes of India. The distinction that he 
made has not, however, been upheld by modern writers, namely in the leaves 
being flatter and the margins more hispid. The flowering panicles, Roxburgh 
says, are ovate in general outline, with simple or compound verticillated branches. 
The Indian forms he separates as having panicles spreading, the branches alter- 
nate, decompound, and the corolla one-valved (instead of having the two valves 
on the same side, seen in the Chinese canes). These canes were introduced into 
the Botanic Gardens of Calcutta in 1796. Most writers, who experimented with 
the China canes shortly after their introduction, reported that they were hardy 
and prolific, not liable to attack by white ants nor jackals, and moreover able 
to withstand the hot weather better than the indigenous sorts. These opinions 
are vouched for repeatedly in the Journal of the Agri.-Horticultural Society of India, 
but it is feared that if the original stock of China canes survive to this day at all, 
the plants have very possibly been largely merged into the indigenous forms and 
their origin mostly forgotten. 

6. Singapore Canes.—As already affirmed, the more important of these seem 
to be identical with some of the Batavian and Bourbon canes. Wray gives 
eight different kinds met with in Penang, Singapore and Malacca. The prin- 
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cipal is the Selangore cane, known as tibbu bittong berabu (= the powdery dark 
cane) or tibbu cappor (=the chalk cane) of ro and Malacca. These 
names are due to the presence of a large quantity of white resinous substance 
on the stalk. By many writers this is spoken of aa the finest cane in the world, Pinest Cane 
But in the Straits it is often called the cane, because grown by the Chinese \ % World. 

, settlers in the Straits before the Europeans commenced cane- ting. The 
Ri, leaves are very broad and deeply serrated on the edges, very dark green in 
___ golour and firmly attached to the cane, The cane-itch is usually very prevalent 
a on this plant. e tibii-lfut (or clay cane) seems to be identical with the Ota- 

___ heite of most writers. The tibbu tilér (or egg cane) seems peculiar to Taune, one 
E of the New Hebrides. The leaves are smooth and the stems bulge between the 

ints to such an extent as to have suggested its name. The leaves are shed as 
ysipen, and the stem becomes so brittle that it breaks readily. It is prolific 

{ easily cultivated. The juice is copious and rich in quality. The tibbd clam 
q scat eae black or medicine cane of the Malays. It is a small cane of a rich Bisck Cane 

j saat | f Si i | ‘ -purple cane of Singapore is erally ted as the stock from Red-purple. 
| hich has been developed the red canes of Bomba . is is interesting in the 
4 light of the other suggestions and opinions switch point to Bourbon and the 

straw-coloured Otaheite canes being identical, and to their having originated 
from Malaber. Thus the early European sugar-planters to have ob- 
tained their stocks from Malabar, Batavia, and the Straits. Hence 
it may be added, in conclusion, that nothing has been discovered in philology, 
botany or history that seriously upsets the hypothesis that all the forms of 

e emanated from a common species, which was probably originally 
a native of India and perhaps also of the tracts adjacént to india, 4 

7. Indian Canes.—It has been pointed out by Benson and others Indian 
that foreign canes introduced into India rapidly manifest a decline in the Indigenous 
percentage of sugar-yielding juice. The crop of cane continues high, but eect 
the merit in sugar-production declines. This fact has led naturally to sugar Yield. 
greater faith being placed in the improvement of Indian stock than in 
the acclimatisation of foreign canes. Commenting on the Madras canes, 

Leather observes that “ undoubtedly some of the cane which is at present 
grown in the Madras Presidency is second to none in the world.” A 
movement has, therefore, been started to study the Indian canes critically 

by .growing them side by: side at test farms. Saiyid Muhammad Hadi, 
having devoted considerable attention to the study of the canes of the 
United Provinces, published a valuable work designated “ The Sugar 

Industry of the United Provinces of Agra and Oudh” (1902), and assorted Classification. 

the ¢anes there described and illustrated into three groups as follows :— 
Group I. Ukh Canes.—These are the most numerous and most Ukh Canes. 

extensively cultivated of all races. They are grown entirely for the 654 
duction of sugar. The majority have a fairly hard, firmly adhering skin, 

which cannot be detached with a knife beyond the joints.. Stems (canes) 

small, thin, erect, reed-like, thickest a little above the middle, mostly 

lemon-green in colour, with age becoming pale yellow or, in a small sub- Description. 

group, blotched with red. Leaves narrow, small, dark green and soft. 

Aerial roots proceed as a rule from but a few of the lower joints. The 

internodes are short, only slightly constricted at the joints, and often 

possess a distinct central cavity that is even surrounded with strong 

fibrous cords. Buds-small, depressed. 
These, Hadi refers to the following sections :—(a) canes other than Races. 

yellow. Of this nature he forms three series as follows :—(1) dhaul canes, 

of which he figures and describes seventeen different kinds. (2) matna 

canes, of which he shows ten kinds. And (3) Auswar canes, which he 

refers to twelve different kinds. Then under (b) the red ukh canes, he 

places the chin or chan canes, of which he describes six different forms. 
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Hadi regards the pawnda canes as foreign, but accepts the chin a3 
indigenous. It seems possible, however, that some of these may in 
reality be the survivals of the Chinese canes largely experimented with in 
these provinces nearly a century ago. 

Ganna Group II. The Ganna Canes.—Except in a few districts these are 
Ceara grown almost exclusively as edible canes, especially in districts where the 
Description. paunda canes cannot be successfully raised. They are usually taller and 

thicker than most of the races of wkh canes, and have longer and broader 
leaves. The skin is generally hard, but easily removable. The pith is 
always distinctly softer than in the former group. The central cavity 
and filaments are also absent and the canes are juicy, though not very rich 
in sugar. The aerial roots are more largely produced, and the buds are 
large and more conspicuous than in the ukh canes. But the sugars manu- 
factured from them are inferior in colour. Lastly, they are very liable to 

Fungal fungal diseases, such as “ted smut” (Trichospheria Sacchari), and : 
ae are readily attacked by wild animals and white ants. 
nae The best-known examples of this group are known as agaul, mertht, 

dikchan, panschi kdlé gannd, katérd, baraukha, tankéd and ghorara. Most 
of these names denote introduction from one district to another, such as. 
Gagaul (agaul), a village in Meerut; and merthi, Meerut—but Hadi accepts. 
the majority at least as being indigenous to India. 

Paunda Group III. Paunda Canes.—These are the acclimatised canes proper, 
Canes; that is to say, those admitted by the people to be of foreign origin, such 

as the Mauritius, Otaheite, Bourbon, Batavian, China, Singapore, etc., 
discussed above. They are grown almost entirely for chewing, except im 
one or two localities where they are used for sugar manufacture. Gener- 
ally speaking, their cultivation is confined to the vicinity of large towns. 
where a ready market may be obtained. High cultivation, involving 

eng heavy expenditure, is an essential feature for the growth of these canes— 
hence they are more profitable as edible canes than as sources of sugar. | ; 

Description. They are tall plants, very thick, with hard skin (easily removable), and 
soft, fleshy, central solid stems. ‘The leaves are proportionately long and 
broad, and aerial roots more abundant than in any other canes, but their 
buds are proportionately small. Many of them have been so long under 
cultivation in India that they have had local names assigned to them. 

Races. The best-known examples of this are: (1) Madrasi or thun ; (2) Bombai 
(red cane of Bombay); (3) Saharanpuri; (4) lal or kala ganna; (5) 
Banarsi; (6) Burmi; and (7) Poona paunda. 

Standard in Description.—Mollison and Leather furnish a diagram 
showing in outline four forms of cane, and suggest the desirability of future 
writers accepting these as comparative standards. They furnish parti- 
culars of 46 canes, but of 11 they have omitted to say to which 
type they belong, and of 9 more they are apparently not quite certain 
themselves. The proposed classification would thus seem by no means 
a very satisfactory one. In type (A) the joints are constricted but the 
cane not materially swollen, whereas in (C) the joints (nodes) are con- 
stricted and the internodes distinctly swollen. These would seem to 
correspond very largely to both the ganna and pawnda canes of Hadi’s | 
classification. The following are the (A) canes of Mollison and Leather :— ; 

Chief kali-jadi; deo-gadi; Green Mauritius; rasdali (rasvali, the juicy) ; ; 
tarton. Yellow-green of Bijapur; Purple Mauritius (imported in 1893), the ; 

rdmrasddli of Kanara ; Streaked cane of Dhérwar and Belgaum ; Madrasi 
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paunda (of Situpur, Barabanki, Bareilly, ete.) ; kajli (of Bardwan); and 
the puri (of Bardwan). (C) canes are: the khajuria or meva (of Surat) ; 
Malabari (of Surat) ; the mahim Yellow-green or Poona pundia; samsara 

_ (of Dumraon) ; and the Saharanpuri (of Cawnpore and illy). 
rit The (B) and (D) canes of this classification seem to correspond to the 
truly indigenous canes of India which Hadi groups under the most general 
Indian name ukh. Of the former the following may be mentioned :— 
vanst or Bamboo or betta kabbu (of South Mardéthé country); Aullu 

| kabbu (hullu = grass, and kabbu = sugar-cane) (of the South MarAthd) ; 
sanna (== small) -bile (= white) -kabbu (of Khandpur and South Mardthd) ; 
mungo (of Dumraon); dhaul or dhaur (of Cawnpore, Bareilly and Shah- 
jahanpur) ; matna (of ditto); and rakra (of Shahjahanpur). 
The (D) canes are as follows :—pansabi (of Behea); khari (of Dumraon 
and Bardwan); the dikchan (of Cawnpore and Shahjahanpur); and the 
munga (of the same place). 

_ Lastly, the (E) canes of Mollison and Leather seem to correspond closely 
with the coloured ukh canes of Hadi. The examples given by the former 
authors are bhuri, phojbhuri and songadi (of Surat); the Purple cane (of 
Bijapur, Bassein and Thana); and the kare kabbu (kare = black) (of 

+ Belgaum, Khandpur and Dharwar). 
IT have enumerated the chief canes mentioned by Mollison and Leather, 

_ and not those given by Hadi, because the former are applicable to a wider 
area, and at the same time, so far as the United Provinces are concerned, 
correspond with many of those given by Hadi. The Imperial Gazetteer 
(iii., 39) says the canes of India may be broadly grouped into (a) thick, 

; _ juicy, soft kinds which ordinarily require very liberal cultivation and Juicy Canes. 
irrigation, and (b) thin, hard, less juicy canes which, with well-distri- pry Canes. 
buted rainfall, succeed with less liberal cultivation and with sparing 
irrigation or even without any. 

(Cf. Leather and Mollison, in Agri. Ledg., 1898, No. 8; Mukerji, Handbook 
Ind. Agri., 1901, 392; Mollison, Textbook Ind. Agri., 1901, iii., 109, 153-81 (a 
mye from Agri. Ledg.); Basu, Agri. Lohardaga, 1890, i., 37-8; Heuzé, Les 
Pl. Indust., 1895, iv., 110-37; Kobus, Improv. Sugar-cane by Chemical Select., 
in Kew Bull., 1899, 45; Kew Bull. (add. ser., i.), 12-4, 125-8 ; Eckart, Varieties 
of Cane grown by the Hawaiian Sugar Planters’ Assoc., Bull., 1908, No. 1; Watts, 
Var. of Sugar-cane Grown in Antigua in 1893; also Haper. in Leeward Islands 
(Antigua and St. Kitts), 1903, pt. i.; also 1905, Baper, British Guiana, 1904; 
Stubbs, Sugar-Cane, Louisiana U.S. Dept. Agri. Exper. Stat. Rec., i., 63; 1896, 
vi., 39, 411; 1901, xii., 438, 1033-4; Hosie, Rept. Prov. of Ssu’ch’uan, China, 
1904, 22-4; Rev. des Cult. Colon., 1901, ix., 258-61, 322, 324; International 
Sugar Journal, iv., 265-70; Indian Exper. Farm Repts, :—Poona, 1897, 14-7 ; 
1898, 14-6; 1900, 13-4; Sibpur, 1893-4, 3-4; Bardwan, 1900-1, 11; Cawn- 
pore, 1889-90, 6-8; 1894-5, 13-4; 1895-6, 23-7; 1897-8, 25-6; 1899-1900, 
21-3; 1901-2, 14; 1902-3, 13; 1904-5, 10-11; Barber, Scheme for Provincial 
Enquiry into the Sugar-cane Indust , 1906; Selection and Disinfection of Sugar- 
cane Cuttings, in Agri. Journ. Ind., 1906, i., pt. iii., 252-3; also Barber, Origin 
of New Sugar-canes by Bud-Variation, 1906, i., pt. iv., 285-9; Butler, Select, of 
Sugar-cane Cuttings, 1907, ii., pt. ii., 193-201.] ‘ 

Seedling Canes.—In the concluding paragraph under history, refer- 
ence has been made to the flowering of the cane (p. 933). But it Canes. 
had long been supposed that the sugar-cane, as with some other culti- 

vated plants propagated by cuttings, had lost the power of producing 
seed. Unlike the beet it was only, therefore, open to improvement by 
the chance occurrence of bud variations or by the chemical selection of 
canes individually richer in sugar. : , ee 

As a matter of fact, the sugar-cane is, though sparingly fertile, not Scodiings 
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absolutely seedless. As long ago as 1858 Parris had raised seedlings 
from it in Barbados, and in 1888 Bovell and Harrison, in the same island, 
and Soltwedel in Java, succeeded in accomplishing it. This opened the 
way to improvement by seminal variation, which was at once taken 
advantage of. Thousands of seedlings were raised from seed taken from 
known seed-parents, but of which the pollination was uncertain. Selection 
was made of those with a vigorous habit and a high saccharine content. 

In 1904 Lewton-Brain succeeded in hybridising known varieties by 
artificial cross-pollination. It thus became possible to breed on definite 
lines so as to combine the desirable characters of particular races. One 
object would be to obtain those which would resist the disease which 
had led to the abandonment of the cultivation of the Bourbon cane. 
Seedlings produced in Barbados (about 1899-1900), and known as * B 147” 
and “ B 208,” have both been found to yield fully half a ton per acre 
more sugar than “Caledonian Queen,” and fully three-quarters of a 
ton more than “ Bourbon.” They have, in fact, been stated to pro- 
duce, under favourable conditions, fully 34 tons per acre, the best canes 
formerly grown having yielded only 2°53 tons, so that these seedling stocks 
showed an increased yield of 37 per cent. [ 

[Cf. Kew Bull., 1888, 294; 1889, 242; 1891, 10-24; 1894, 84-6; 1896, 
167-70; Journ. Linn. Soc., 1891, xxviii., 197-201; Agri. Gaz. N.-S. Wales, 
1891, ii., 428-9 (which republished paper from Revue Agricole regarding experi- 
ments in Mauritius); Hart, Rept. Seedling Canes, Trinidad, 1898-1900, No. 120; 
D’ Albuquerque and Bovell, l.c. Imp. Dept. Agri. W. Indies ‘(pamphlet ser.), 1900, 
No. 3; 1901, No. 12; 1902, Nos. 19, 20; 1903, Nos. 26, 27; 1906, Nos. 39, 40; 
West Ind. Bull. (containing reports of Agri. Conference), 1900, i,, 147-51, 182-4, 
380-6 ; 3 li. » 43-32 ; ; iii., 29-46; Colonial Repts. W. Indies, (misc.), 1906, "No. 36, 
V.-xviiiL., i-iii.; Bull. Imp. Inst., July 1903, 81-8; Louisiana, Planter and 
Sugar Wshufatiicer: March 1905, 154-9, 172-3: 1906, 156-9 ; Agri. News, iv., v. 
(many passages); Cult. of Sugar in Philippines, in Trop: Agrist., Oct. 1905, 
585-6; Freeman, Current Invest. in Econ. Bot., in New Phytologist, 1905, iv., 
103-14 et seg; Morris and Stockdale, Improv. by Selection and Hybridisation, Rept. 
Third Conj. on Genetics (issued by Roy. Hort, Soc.), 1906, 310-35; Lectures 
to Sugar Planters (issued by Imp. Dept. Agri. W. Ind.), 1906.) 

CULTIVATION. 

Area and Yield of Sugar-cane and Sugar.—There is perhaps no 
other aspect of the sugar industry of India regarding which more obscurity 
prevails than the Provincial and Imperial averages of yield of cane to the 
acre and of sugar to the cane. Moreover, returns are only available for 
six. of the provinces, though these embrace about 95 per cent. of the 
sugar-cane area. ~The provinces covered by the official Memoranda, 
issued by the Director-General of Commercial Intelligence, are (1) Bengal, 
(2) Eastern Bengal and Assam; (3) the United Provinces of Agra and 
Oudh, (4) the Panjab, (5) the North-West Frontier. Province and (6) 
Madras. The areas omitted are (7) Bombay. and Sind, (8) the Central 
Provinces and Berar, (9) Burma, and (10) the Native States. For the 
past eight years the first six provinces have shown an average of 2,307,618 
acres under the crop, with a yield of 1,988,211 tons of crude sugar. (gir). 
This gives an average of 1-1 acres to the ton of crude sugar, or say one ton 
to the acre, provided it be accepted as safe to frame any such estimate. 
But it must be observed that the crude sugar of India is ordinarily a much 
inferior article to that indicated by the estimates of sugar-production in 
most other countries. Thus, for example, much of the imports by India 
from Java are considerably below the Continental standard, To correct 
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Indian returns of raw sugar into the crystallised article, the proportion is 
2} or 3 raw to | refined sugar. The Indian yield of cane to the acre 
does not appear to be ever published, so that the relative merit of the 
Indian stock to that of other countries cannot be ascertained, 

‘The cane areas of the omitted provinces (7 to 10 inclusive above) 
can be ascertained, but not their yield of sugar. In 1903-4 and 1904-5 
these came to about 140,000 acres, so that if that area be added and the 
proportionate figure be worked out for the outturn, the result would not 
materially disturb the calculations based on the six provinces only. The 
area returned in 1905-6 as under cane in the six provinces was 2,110,800 
acres, and in 1906-7 was estimated at 2,348,800 acres. The ascertained 
yield was 1,725,300 tons in 1905-6, and 2,223,400 tons in 1906-7. The 
no 5 ok Statistics still further show that in 1899-1900 the total area for 

India under sugar-cane was 2,541,470 acres ; and the subsequent figures 
manifest a shrinkage, right down to the returns of 1905-6, both constant 
and serious, though the improvement in the succeeding year is more 
hopeful. This may be exemplified as follows :— 

Acres. Acres. 
1890-1 ae 2,758,000 1898-9 tb 2,755,000 
1891-2 oh 3,100,000 1899-1900... 2,693,000 
1892-3 +s 2,798,000 1900-1 Je 2,522,000 
1893-4 7 2,897,000 1901-2 “ 2,474,000 
1894-5 aa 2,764,000 1902-3 “4 2,358,000 
1895-6 +8 2,930,000 1903-4. ‘Se 2,280,000 
1896-7 en 2,651,000 1904-5 bet 2,244,800 
1897-8 ar 2,648,000 1905-6 on "2,110,800 

- Average of Average of 
: 8 years :— _. 2,818,250 +t 8 years —_— ‘on 2,429,700 

Thus, according to these returns, the area for the eight years yee | 
the enactment to countervail bounty-fed sugar in 1899, showed an ann 
average of 2,818,250 acres, and for the eight years subsequently, of 
2,429,700 acres. But it is possible these returns are not very accurate 
for the provinces of minor production and for the Native States. They are 

ibly low estimates, but doubtless are relatively correet, and there- 
a would seem to justify the opinion that the sugar-cane acreage of 
India has for some years past steadily manifested a contraction. 

Turning now to the provincial returns, the United Provinces head the 
list with 49 per cent. of the total area, namely 1,228,900 acres in 1905-6 
and 1,386,700 in 1906-7. Then follows Bengal with 19 per cent., or 
approximately half a million acres. Next Eastern Bengal and Assam 
with 11-2 per cent., or 201,500 acres in 1905-6 and 199,900 in 1906-7. 
The Panjab, 13-7 per cent.; the North-West Frontier Provinee with | per 
cent. ; and Madras, 2°5 per cent. of the total Indian area under sugar-cane. 
“In the North of India and in Bengal 20 tons of cane per acre is con- 
sidered a good crop, and an outturn of 14 to 2 tons of gur per acre is 
obtained. In peninsular India, where sugar-cane is extensively grown 
under well irrigation and is very highly manured, the product is much 
higher, 6,000 to 7,000 1b. of gur per acre being an ordinary outturn. 
With very careful cultivation and high manuring, even double the yield 
has been obtained from soft varieties of cane” (Jmp. Gaz., in., 41). 
Moilison and others have often said that the experiments conducted at the 
Government Farms have proved that sugar-cane can be more economically 
produced in India than in any other country in the world. (Of. O’Conor, 
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Anglo-Indian Review, April 1903; Leather, Effect of Change of Climate 
on Juice of Sugar-cane, in Agri. Journ. Ind., 1906, i., pt. iv., 412-3.] 

Return in Foreign Countries.—With regard to the yield in other 
countries, H. C. Prinsen Geerdings, Director of the Sugar Experimental 
Station of West Java, gave the following yields of cane to the acre :—in 
Java, 36 tons ; in Sandwich Islands, 33-4; in Egypt, 22; in Queensland, 
16; and in Japan, 15:2. Yield of sugar in tons to the acre :—in Japan, 
1:1; in Queensland, 1°6; in Egypt, 2°2; in Java, 3°6; and in Sandwich 
Islands, 8. These results showed the further fact, namely, tons of cane 
to the ton of sugar :—in Java, 7:1; in Sandwich, Egypt, and Queensland, 
each 10; and in Japan, 14°3. 

Thus there would seem a wide range both in yield of cane to the 
acre and in the amount of sugar afforded by the canes produced. By 
high cultivation the yield of cane has been immensely increased in the 
Sandwich Islands, but it would seem as if the lower returns in Queens- 
land were compensated for by the superior methods and appliances used 
in manufacture, since the cost of sugar-production is in Java £8 12s. 6d., 
and in Queensland only £8 15s., and this in the face of the startling state- 
ment of the yield being 36 tons in Java and only 16 tons in Queensland. 
Queensland is thus able to produce sugar at approximately the same price 
per ton as Java. But this question of cost of production manifests a wide 
range. Thus it is £8 4s. 4d. in the Sandwich Islands ; Egypt, £9 10s. 11d. ; 
Barbados, £9 15s.; Trinidad, £10 19s. 1ld.; Demerara, £12 18s. 10d. ; 
French Antilles, £14 6s. 9d.; and the United States, £18 18s. 6d. These 
were sums worked out a few years ago for the countries with a gold standard 
in currency, but it may be useful to add similar figures for the chief silver- 
standard countries :—Mauritius, £6 2s. 5d.; Philippines, £6 16s. 11d. ; 
Japan, from £13 5s. 8d. to £16 16s. 10d.; Argentine, £17 14s. 11ld.; and 
Brazil, £22 6s. 11d. 

The Manchester Chamber of Commerce (Monthly Record for Oct. 31, 
1899) discussed the yield of beet-sugar as compared with cane-sugar to 
the acre, with the following results :— 

Beet-sugar. Cane-sugar. 
Germany .. ja, ol’ 7 lttons, Hawaii .. .. 3°6 tons 
Belgium .. an ABO S, Java... sia qe " 
Holland .. sie: gtk SAO Be Barbados eae St ee 
France .. ty et Bogen British Guiana.. 1°82 ,, 
Austria...) ..- -1709'"~,, Queensland 1°8 z 
Russia A, se  Or8Oi-7,, St. Lucia ze UURTERO st 

Trinidad Peers tise cee: 

Martineau gives an average of 2 tons per acre as fair for all sugar-cane 
production, a result which, considering the improvements already effected. 
in the stocks and methods of manufacture and in the possibilities of the 
future, by no means justifies gloomy forebodings for the sugar-cane 
planter. 

__ (CF. Board of Trade Journ., 1901, xxxiii., 69; Queensland Agri. Journ., 1901, 
vili., 125; 1901, ix., 6; West Ind. Bull., 1902, iii., No. 1, 46-65; Agri. Dept. 
Natal Rept., 1902, 17; U.S. Dept. Agri. Exper. Stat. Rec., 1901, xii., 742; 
The Sgrerrga Garden (discusses the Hawaiian yield of 10 tons of sugar to the 
acre). 
_ MANURES AND MANURING OF SUGAR-CANE.—Leather (Agri. Journ. Ind., 
1., pt. 1., 13-24) deals with the subject under the following among other headings: 
history, the demands of the plant from the soil, and the manures best suited 
to meet this strain. He suggests a division of the manures into—first, farm- 
yard, poudrette, and fish manures; second, oil-cakes; and third, bones and 
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saltpetre. Having given the Indian experience with each of these, he next 
to discuss the effect of manures on the juice. (C/, Sugar-cane Cult., in 

Agri. Mad., 1905.] 

DISEASES AND PESTS.—The blights of cane may be grouped into three 

_ (1) Fungal Blights.—Butler (Mem. Dept. Agri. Ind., i., No. 3, 1-53, tt. L-xi.) 
eviews the Indian literature on this subject, and furnishes much new and useful 
information. He describes the following diseases :—(a) Red Rot (Red Smut). 
Colletotrichum fateatum, Went. (b) Smut, Ustitage Saeehart, Radenhorst. (ce) 
Pine-apple disease, Thietaviopsis ethacetions, Went. (d) Black Rot, spheronama 
adiposum, Buti, (¢) Brown Leaf-spot, Cereospora tongipes, Buti, (f/) Ring- 
Spot, Leptospheria Sacchari, Br. d.H. (g) Sooty Mould, Capnodium ap. 

In a further Paper The Selection of Sugar-cane Cuttings, Butler (Agri. 
Journ. Ind., ii., pt. ii., 193-201) shows the imperative necessity to avoid using 
diseased stock. Barber published (Agri. Journ. Ind., i., pt. i., 44-8; il. 
pt. i. 40) an account of the Samalkota Sugar-cane Farm, in which he deals 
With Cotletotrichum and shows that successive canes have held favour in South 
‘India during the past forty years, each in turn only to become diseased, thus 

ing widespread loss. But both these authors show that such calamities 
might be, to some extent at least, prevented were the stock ri usly selected. 

403-523 ; also Gage, 1901, No. 5, 71-95; Thiselton-Dyer, Sugar-cane Diseases of 
W. Ind., in Ann. of Bot., 1900, xiv., 609-16; Butler, Red Rot of Sugar-cane, in 
Agri. Journ. Ind., 1906, i., pt. iii., 259.] 

(2) Insect Pests.—Many writers have dealt with the pests, but more casually 
than systematically. Saiyid Muhammad Hadi (Sugar Industry of U. Prov., 
45-51) reviews the pa reviously published, besides wer peirgeey Bap td to 
the subject himself, Cotes Und. Mus. Notes, i., 22-7) worked out the life histories 
of some of the sugar-cane pests, but it was left to Maxwell-Lefroy to furnish full 

' details regarding the Moth-borers of the cane. The reader will find his first 
contribution in The Agricultural Ledger (1900, No. 23), but this was later on 
followed up by The Moth-borer in Sugar-cane, Maize and Sorghum in Western 
India (Agri. Journ. Ind., 1906, i., pt. ii., 97-113). 

(3) Other Enemies and Pests.—Perhaps the most serious that has to be men- 
tioned in this place is the root parasite Striga tutea. This little flowering plant 
injures the cane so seriously that a large percentage may often be seen to be 
killed by it. The only known cure is to uproot the parasite as much as possible, 
and to avoid growing cane on the same field for some years subsequent to a severe 
attack. Wild animals, such as the jackal, the boar and the rat, often do much 
injury to the crop, and frost or floods are alike disastrous. White ants are also 
very destructive (Maxwell-Lefroy, Agri. Journ. Ind., 1906, i., pt. ii., 174-6; 
also in Mem. Dept. Agri. Ind., 1907, i., No. 2, 126), For fuller detail regarding 
the insect and fungal pests of sugar-cane, the reader should consult the impor- 
tant work by Kriiger (Das Zuckerrohr und Seine Kultur, 1899, 301-466), which, 
however, has more particular reference to Java. ; : 

Bengal.—The area under sugar-cane, according to the Final Memoran- 
dum of the Government of India for 1904-5, amounted to 633,000 acres, 
and the estimated yield came to 634,700 tons of raw sugar or gér. The 
Season and Crop Report for 1904-5 gives the areas in the various divisions 
as follows :—Patna, 166,000 acres; Bhagalpur, 95,800 acres; Rajshahi, 
92,200 acres; Dacca, 83,700 acres; Bardwan, 79,300 acres; Chota 
Nagpur, 53,100 acres; Presidency, 39,400 acres ; Chittagong, 17,500 
acres ; and Orissa, 10,800 acres. In the year following, the apparent, but 
not actual, decrease in area was due to 14 districts, previously returned 
under Bengal, having been transferred to the new province of Eastern 
Bengal and Assam. This leaves the normal area of Bengal for 1905~6 
under cane as 421,600 acres, and for 1906-7, 423,500 acres, with a yield 
of 419,300 tons. 

The most recent accounts of cultivation are by Mukerji and Roy. Several 
varieties of cane are cultivated throughout the province. According to Roy, ex- 
periments have been made, for some years past, on the Bardwan Farm with four of 
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THE SUGAR-CANE PLANT 

these, viz :—(1) Shamshara, (2) Kajli, (3) Poort.and (4) Poona. The results attained 
point to the Shamshara as the best guér-producing cane. The crop grows both 
on clayey and loamy soils, but a mixture of the two is preferable. Mukerji states 
that the best canes are found at the junction of old and new alluvia on the sides 
of streams and rivulets, where the soils are red clay loams, rich in mineral matter. 
As the crop is an exhausting one, it is never grown on ‘the same land year after 
year. The crops it most commonly follows are. pulse, mustard, potato or dus 
paddy. The best time for harvesting sugar-cane is from December to February, 
and the most advantageous time for planting, the month of ¥ebruary. 

In Lower Bengal the land is prepared by frequent ploughings from the middle 
of October to the middle of January. In most places it is also hoed, since 
deep cultivation is considered essential. When the soil has been thoroughly 
broken up, it is harrowed several times. The field is then divided into beds, by 
digging broad trenches, slanting from top to bottom at intervals of 40 feet, then 
subdivided by cross trenches 7 feet apart. Parallel furrows, at intervals of 1 to 
2 feet, are now drawn along the beds, and oil-cake put into these... The plot is 
then well irrigated and cane cuttings placed lengthwise in the furrows and covered 
up. These are taken either from entire canes or the tops of canes. The 
latter system is said to be that pursued in the Bardwan Division, whilst the 
former is adopted in Bihar and Eastern Bengal. ‘The cuttings are previously 
prepared by having been kept for a week or so in a cool pit—layers of cane with 
wet straw and ashes between. Subsequently the land is retained in a moist 
condition by artificial irrigation, generally given every fifth day, and when the 
young shoots have come above ground, the surface is well watered and hoed 
between the furrows. Afterwards it is occasionally irrigated and hoed, the plants 
being earthed up until the original furrows are converted into ridges. 
the rainy season the soil is kept well drained, loose and free from weeds. From 
the middle of July to the middle of October the plants are tied up in clumps. 
Their dead leaves are removed, and oil-cake applied as a top dressing, at the rate 
of 4 to 5 maunds per bigha, The crop is harvested from the middle of December - 
to the middle of February. 

In some places, especially on light soils, water-channels are not made at the 
time of planting, but the land is simply thrown up in ridges over the cuttings, 
Again, in others, after water-channels have been made, as described above, 
holes are dug 24 feet in diameter and 14 feet apart, in lines 1$ feet from one 
another. One cutting is put in each hole with oil-cake and water, and then 
covered up. This is known as the Mauritius system, because supposed to be the 
method adopted there, and in India is mostly used on undulating ground, but 
the furrow system is said to be best where irrigation is required and possible. 

Mukerji estimates the total cost of cultivation at Rs. 160 an acre. The 
Experimental Farm Reports have investigated many important issues, such 
as the yield of sugar with the various races of cane, the advantages or otherwise 
of ratooning, and the economy of propagation by tops in place of lower 
portions, that is, cuttings of the mature cane. [Cf. Sen, Rept. Agri. Stat. Dacca, 
1889, 33-7; Basu, Agri. Lohardaga, 1890, pt.i., 79-80; pt. ii., 37-41; Baner- 
jei, Agri. Cuttack, 1893, 92-6; Voelcker, Improv. Ind. Agri., 1893, 244-5 ; Mukerji, 
Handbook Ind. Agri., 1901, 394-6, 398-403, 405-8; Rept. on Cult. of Sugar by 
Bthar Indigo Planters, 1901; Admin. Rept. Beng., 1901-2, 24-5, ete. ; Roy, Crops 
of Bengal, 1906, 100-12 ; Wilkie, Sugar Cane Cultivation Bihar, in Agri. Journ. 
Ind., 1906, i., pt. iv., 322-8 ; Repts. of Dept. Land Rec. and Agri. Beng. ; Exper. 
Farm Repis. Beng. ; Dumraon, 1906-7, 4—10.] 

Eastern Bengal and Assam.—The area under sugar-cane for 1904-5 
in Assam proper was 44,869 acres, The largest areas ordinarily occur in 
Sylhet, which had 20,000 acres; Sibsdgar, 6,925 acres; Cachar, 5,250 
acres ; Lakhimpur, 3,783 acres; Kamrtp, 3,688 acres; Darrang, 2,176 
acres, etc. But since the separation of Bengal, 14 districts formerly 
treated as within that province are now returned under the new province 
of Eastern Bengal and Assam, and later statistics accordingly manifest 
an apparent provincial expansion. Thus in 1905-6 the estimated area 
and outturn in the new province were 201,500 acres and 188,500 tons, 
and in 1906-7,199,900 acres and 193,500 tons. 

The following information regarding cultivation in the Brahmaputra valley is 
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pulse, or summer rice (dhu) has been first taken is sometimes preferred. A second 
crop of cane, unless ratooned, is never taken, but the land is left fallow for several 

Waste or fallow land is broken up in October, then left till January or 
! , when ploughing starts and is continued till the middle of April. The field 
is then divided into strips, 8 to 12 feet wide, by drains which communicate with 
a ditch surrounding the field. The cane-sets are invariably the topmost joints, 

watered if the weather be dry. The day chosen for planting out, generally about 
the middle of May, must be preceded by sufficient sche In an official publication 
on Seasons of Sowing and Reaping of Crops, issued by the on Economic 

une 

young shoots lightly stirred with the spade or hoe, a process which is repeated at 

given, in September or October, when the canes are tied together in odie by the 
leaves strip off the lower parts of the stems. Cane harvest, as a rule, does 
not begin till the winter rice has been reaped, that is, till after the 15th of Jan , 
The operations of cutting, crushing, boiling, otc., are carried on simultaneously 
from this date till the end of March, or even beginning of April, The canes are 
cut close to the root, the tops lopped off and reserved for layers, and the stalks, 
stripped of their leaves, are bound in bundles and carried to the mill. From an 
extensive series of crop experiments, performed from 1883 to 1902, it would 
ee that the yield of cane to the acre is about 10 tons and that it requires 
about 11°6 tons of cane to afford one ton of gir. 

A small proportion of the annual crop is ratooned. If this is done the stripped- 
off leaves of the previous crop are left lying on the field till April, when they are 
burnt, and a month later, when the young shoots begin to eppesrs the crop is 
hoed and manure added. © Such a crop is called murha, and is harvested earlier 
than the other crop, viz. in the beginning of January. [C/. Allan, Assam Dist. 
Gaz., 1905 (Cachar, Sylhet, Goalpara, etc.) ; Crop Exper. Repts., Assam.]} 

United Provinces.—On the average of the five years ending 1904-5, 
it is manifested that the area under sugar-cane in these provinces amounted 
to 49 per cent. of the total under sugar-cane in British India. In 1905-6, 
the area, according to the Agricultural Statistics, was 1,220,716 acres, viz. 
954,350 in Agra, and 266,366 in Oudh. The yield was returned as 884,000 
tons, though in 1904-5 it was 1,183,400 tons or, say, one tonto the acre. In 
Agra the acreage in 1905-6 in the most important districts was as follows : 
—Meerut, 108,954; Gorakhpur, 93,599; Bijnor, 77,763; Azamgarh, 
69,088; Muzaffarnagar, 56,498; Basti, 55,123; Bareli, 51,135. In 
Oudh :—Fyzabad, 48,157; Kheri, 41,091 ; et 33,201 ; Barabanki, 
31,691; Gonda, 27,395; Sultanpur, 22,580. Final Memorandum 

of the Commercial Intelligence Department for 1906-7 states the area 
and yield for that year as 1,386,700 acres and 1,264,600 tons. 

The races of cane grown in the United Provinces have already been 

cassified, with reference to their agricultural characters and properties, into 
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three broad divisions, known as ukh, gannd and paundd. The methods of cultiva- 
tion for the first two are the same, but differ somewhat in the case of paundd canes. 

According to Saiyid Muhammad Hadi, from whom the particulars here given 
have been mainly derived, the crop is grown under three different systems of 
treatment. “‘In one, the land is kept fallow for a whole year following the 
removal of a spring crop. In the second, a winter fallow is allowed after a rain 
(kharif) or an autumn (agahni) crop. In the third, the ground is prepared and 
cane sown immediately after a spring crop has been cleared from the land.” The 
second system is that most’ commonly pursued, especially in canal-irrigated areas. 
Under the first, ploughing commences as soon as the rains have'set in and is 
continued till sowing time. Under the second, it begins soon after the rain or 
the autumn crop has been removed, the land being watered if necessary to 
admit of ploughing. The number of ploughings varies from fifteen to twenty 
in the west and from twenty to forty in the east, but when cane is grown 
immediately after the land has been cleared of a spring crop, it is not ploughed 
more than five times. After every ploughing, the land is levelled. Manure is 
usually applied before planting, and incorporated with the soil by ploughing in. 
Cattle-dung or farm-yard manure is generally used, and at the rate of 200 to 300 
maunds an acre. In the east, canes which are intended to be cut up into “sets ” 
are left standing in the field. A day or two before planting the canes are cut, 
stripped of their dry leaves, and left in water overnight. They are then chopped 
into pieces, each piece being about 15 inches long and containing three to five 
buds. In the west, in the Rohilkhand and Meerut Divisions, the top cuttings are 
planted, which consist of a portion of the top green leaves and a few of the upper 
joints. These cuttings are buried in a corner of the field and covered lightly 
with earth, a layer of dry leaves being placed above and underneath. — Every 
fourth or fifth day, water is sprinkled over them to keep them moist: On the 
day of ploughing, they are dug out and removed to the field. If the moisture in 
the field is not sufficient, the land is usually irrigated before planting. Planting 
the sets is done in the following way. A first. ploughing is made parallel to the 
side of the field, but only just scratches the soil, and is followed by a second © 
which deepens the furrow. A man then places the sets along the furrow at a 
distance of about one foot from each other. A third plough brings up the rear 
and covers the sets with earth. : 

The time for putting the sets in the earth varies from the midde of February 
to the middle of April. The crop is watered three to seven times between planting 
and harvesting, and in a dry year more is necessary. Four or five days after 
planting, the first hoeing is done, and after every watering two hocings are given. 
When the plants are very young, each hoeing is followed by levelling the ground, 
and after the commencement of the rains, or when the plants are about 2 feet 
high, the hoed field is again levelled. The number of hoeings varies from 7 to 14. 
In the west and parts of the Doab, the cultivators grow a ratoon crop, known as 
pért. ‘To propagate the péré crop, the roots are left undisturbed from the time 
of first cutting, and the stripped leaves of the first year’s crop are burnt in the 
field before the commencement of the rains. After the rains have set in and the 
young shoots begin to sprout, the field is ploughed up, the furrows being 6 to 9 
inches apart. By the middle of November the crop is believed to have attained 
maturity and to be fit for crushing. Ordinarily, however, the cultivator does not 
commence cane-crushing till December. 

The cultivation of the variety known as paundd, grown almost entirely for 
chewing purposes, differs somewhat from the above. Before planting, the field is 
dug up one foot deep and the sets are planted earlier than the time stated above, 
since the sooner this variety of cane comes into market, the higher price it fetches. 
The method of planting is somewhat different. The sets in this case are dropped 
into furrows between ridges into which the field has been previously laid out, and 
are covered over with earth, the furrows being 24 to 36 inches apart and the 
distance between the cuttings about 2 inches. Poudrette instead of farm-yard 
manure is in this case generally applied, at the rate of 600 to 800 maunds per 
acre, or about three times as much as in the former case. The first hoeing is done 
as soon as the land gets sufficiently dry after the second watering. The field is then 
watered again, and subsequently the ridges are split and the field levelled and 
divided into irrigation-beds. Hoeings and waterings continue till the advent of 
the rains, and in July or August the plants are earthed up. The number of 
waterings varies from twelve to seventeen during the period of growth, and the 
number of hoeings from five to seven, 
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| Hadi gives estimates of the cost of cultivation in the various divisions according 
to, the second, the commonest method, and he states the lowest, that for Meerut 

: ee On coche Apert tag rr paleo k ge Mgr u canes, he gives cost as Ra. . 4 
Fuller, Pield and Garden Crops, 1882, i., 55-63, ¢. nf nd Diet, pws 

mely, Gurdaspur, which had 51,590 ‘acres; Sialkot, 34,919 acres: 
allpur, 30,672 acres ; Jallandhar, 27,797 acres ; Rohtak, 24,434 acres ; 

Joshiarpur, 24,021 acres; Gujranwala, 20,492 acres; Karnal, 19,553 
acres; Delhi, 17,575 acres; Amritsar, 16,545 acres; Ambala, 15,870 
acres, etc.’ The area in the North-West Frontier in the same year was 
26,003 acres, the great bulk of which is grown in Peshawar, 18,414 acres in 
the year in question; Bannu, 6,387 actes ; and Hazara, 1,094 acres. The 
area and production in 1906-7 were 257,600 acres and 212,800 tons in the 
Panjab ; 28,600 acres and 32,800 tons in the North-West. 
“Phe following information applies particularly to Sialkot, one of the most 
oo Nha sugar districts of the Panjab ,and is abstracted from the account given 
by Dunlop-Smith (Gaz. Sialkot, 1894-5, 114-6). The land which is to bear the 

p must be frequently ploughed. In Sialkot the preparatory ploughings vary 
yf ten to twenty, and the ground is were ¢ manured. Cane is ee 

3) 

¢ 
‘ 

; 
; 

> 

from seed. Pach year, when a field is about 5 cent, of the stalks are 
fully selected and cut into lengths of about 9 in and buried in a pit. 

They are ready for planting in about three months. When taken out of the pit 
they are placed lengthwise in the ground and pressed down with the foot. ; 
rae bearing sugar-cane has to be kept moist by steady irrigation when there 

“no rain. But unirrigated cane is generally superior to that grown on well 
lands. - Planting usually takes place in March. Before the crop ripens, it must 
be weeded about five times. Cutting begins in December and goes on inter- 
mittently for about three months. The quality of cane depends ps? much on 
the soil which bears it. The best cane is grown on the rich darp soils in Raya. 
The highly manured fields round the village sites bear a poor class of cane; though 
the outturn is very large: : . 

When the cane is cut, the green (4g or pdénd) are broken off and the 
sheaths (chhoi) of the stalks are stri with a sickle. The stalks are at once 
carried to the place where the press has been set up. ee See aera 
wooden and iron. The former is a clumsy ine, 8v ina 
stalks are made up in bundles of fifteen to twenty-five and passed through and 
through the press several times. The juice is received into an earthen jar sunk 
in the ground. The iron press is much simpler than the wooden, and stands 
above ground.’ ' As soon as possible after extraction, the juice is poured into a 
large flat iron dish (kardh) placed on an earthen oven, and boiled and stirred for 
two to two and a half hours till it begins to coagulate. . When the mass is ready 

_ it is poured into a hole (gand) in the ground, oxeeenay staeared by’ pieatene 
with clay. The liquid is then stirred for some twenty minutes till it hardens 
and cools énough to be rolled iato balls. (Cf. Dist. Gaz. Pb: (especially Gujran- 
wala, Rawalpindi, Shahpur, Montgomery and Multan); Rept. on Land Rew, 
Admin. Pb., 1901, ix., app. B, 111.) : : 

- Central Provinces and Berar.—Recent returns of the area and yield 
are not available for these provinces, The totals for 1904-5 were 21,398 
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acres in the Central Provinces (19,601 irrigated, 1,788 unirrigated), and 
2,076 acres in Berar. The districts with largest areas are usually as 
follows :—Central Provinces: Chhattisgarh (Sambalpur and Bilaspur), 
8,730 acres; Nerbudda (Betul) 5,324 acres; Nagpur (Bhandara and 
Balaghat) 4,910 acres; Jabbalpur 2,425 acres; and Berar: Buldana, 

922 acres; Wun, 350 acres; Basim, 342 acres, etc. Particulars are not 
available regarding the yield of gur from these provinces collectively, but 
the Revenue Settlement Report on the district. of Betul (published in 1901) 
affords many useful particulars that may be here mentioned. The 
average yield of cane would appear to be 18 tons and the yield of gur 
about 2 tons (9 tons of cane yielding 1 of gur). The guér produced is, 
moreover, of excellent quality and fetches locally about 30 per cent. more. 
than the average article imported from other parts of India. These 
results are no doubt higher than those obtained in the Central Provinces. 
generally, and even in Betul the yield of gu ranges from 1,500 to 5,000 Ib. 
Sir J. B. Fuller proposed that the standards accepted for the yield of gur 
should range from 1,500 lb. to 4,000 Ib. 

Cane is grown under two quite different systems, according as irrigation is or 
is not used. The only soil on which it is possible to grow cane without artificial 
watering is that known as black cotton soil, and there is a certain amount of unirri- 
gated cane in all districts in which this soil occurs. Unirrigated cane is planted in 
November, December and January, on land which has, as a rule, enjoyed a year’s. 
fallow and has been ploughed again and again for the previous nine months. 
The field is manured with cow-dung at the rate of 50 to 200 maunds to the acre, 
it being often applied as a top dressing when the young shoots have appeared 
above-ground. Pulverised oil-cake is also used in Bilaspur, being placed round the 
roots of the plants at the commencement of the rains. An important feature 
in this method of cultivating cane is the covering of the ground with leaves as 
soon as the young shoots have come up. This checks evaporation and renders 
the lack of irrigation less harmful than it would otherwise be. The field is hoed 
and weeded between the rows of cane three or four times during the rains, and 
the crop is ready for cutting in November. This system is known as palwar 
or nagarwa. 

But by far the largest and most productive portion of the cane area is irrigated. 
With water and manure, cane can be grown on almost any description of soil, 
but the kinds most preferred are clayey loams, The reddish loam of Chhindwara 
is one of the best suited to sugar-cane in these provinces. Montgomerie (Land 
Rev. Settl., 1901-5, app. i.) takes a less favourable view, and says that the imports 
of cheaper sugars are curtailing production. He gives the cost of production as 
Rs. 164-—10-10 and the average annual profit as Rs. 38. The following account 
of cultivation in Betul (abstracted from the Rept. on the Land Rev. Settl., 1901, 
32-40) will illustrate the method by irrigation. The field in which the crop is 
grown is divided into several plots, three or four in number, and the sugar-cane 
is grown in each in turn. It is generally irrigated from a well, but occasionally 
from a hole beside a river-bed. Before the rains, manure is laid down in the plot 
selected, and during the rains and the first months of the cold weather it is 
thoroughly ploughed. At the end of December or beginning of January the field 
is divided into numerous plots with main irrigation channels between and smaller 
ones across them. The furrows are made by a plough with a triangular board 
fastened above and at the back of theshare. The “‘seed,’’ which consists of pieces 
of cane each with three or four eyes, isthen sown. The sower lays them in the 
water-channels, which have been previously well watered, and partly buries them 
by pressure with his foot. As soon as the plot is sown a watering is given, and if 
well-rotted manure is obtainable, it is now spread on the land. The crop is then 
fenced to keep out cattle and jackals. For the first fifteen days it receives no more 
water, but afterwards must be regularly watered. During the cold weather no 
part of the crop should be without water longer than eight days, and in the warm 
weather longer than four days. Throughout the monsoons there is nothing to 
do but keep down weeds, ward off animals and bind the canes together so that they 
may not be broken by wind. At the end of September watering must begin 
again, and great importance is attached to the watering given at this time, In 
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the middle of December the harvest begins. The first canes to 
intended for use as ‘‘ seed.” The cutting and manuf of gir commences 
ms erb- In the same Report it is stated that the best gdr is made from sugar- 

Taised on soil that has never before borne the crop or been manured, As 
the land becomes more and more saturated with the dung which is annually put 
on it, the quality of the géir gradually deteriorates, till it reaches the normal. 
, the crop is to be turned into gir, the cane is dug up with a pick. The 

ves are pecled off and the stripped cane is then taken to the Formerly 
SE coe ERO, Nae § Caer eer cncet but an iron mill is now 

n universal use. As the juice is extracted, it is poured into the pan. 
When evaporation is complete, in about six hours the juice is poured into a wooden 
trough sunk in the ground. After it has cooled hardened it is hung up in 
cloths to drain, and in a couple of days is ready for the market. [C/. Fuller, Vote 
on Outturn of Land under Crops in C. -» 1894, 24-46 ; Land Rev. Settl, Repte.) 
' Rajputana and Central India.—The only States of Rajputana and 
Central India for which statistics are obtainable for a recent year (1905- 
6), and in which sugar is grown to any extent, are Gwalior, 5,221 acres ; 
Jaipur, 645 acres ; Bharatpur, 459 acres; Tonk, 340 acres; Kotah, 320 
acres ; and Alwar, 220 acres. 

systems of cultivation pursued differ in no material sy ag from those 
already detailed in connection with the Central Provinces and P. 

150, gmt.) have been recorded. Ratoon crop is not uncommonly seen in these 
ive 

Bombay and Sind.—Sugar-cane is cultivated in almost all parts of 
the Presidency, and according to Mollison on a greater diversity of 
soil than is the case with any other irrigated crop. The area is 
ordinarily about 60,000 acres. In 1905-6 the actual area amounted 
to 56,333 acres in Bombay; 2,549 acres in Sind. In 1906-7 the area 
was 49,090 acres; and in 1907-8, 48,470 acres with a yield of 121,874 
tons. In Bombay the chief centres of cultivation in 1905-6 were 
Poona, 12,204 acres; Sdtara, 10,011 acres; Belgaum, 9,950 acres; 
Nasik, 5,528 acres; Surat, 3,372 acres; Kandra, 3,004 acres, etc. In 
Sind, Karachi, 907 acres, and Hyderabad, 900 acres. In the pes of 
the Department of Land Records and Agriculture (1904-5, 6), the followi 
observations occur :—“ The sugar-cane crop in this Presidency is of 
importance as regards area, but of considerable importance in regard to 
value. The United Provinces of Agra and Oudh have a million and a 
quarter acres under sugar-cane, and the Panjab and Bengal together 
have an equal acreage. We have only some 60,000 acres, but while 
their cane is largely grown without irrigation, and, even when irrigated, 
produces an outturn of not more than 2,500 Ib. of gul per acre, the 
Bombay cane is always irrigated and produces an average outturn of 
7,000 Ib. of gul ; with sufficient manure and skilful cultivation, near Poona, 
the outturn is known to reach even 15,000 lb. The cane crop pays a 
considerable part of the irrigation revenue on canals and is one of the 
most remunerative investments open to capital in Western India, the 
average net profit being reported to be about Rs. 150 per acre. Experi- 
ments have been in progress regarding the best methods of cultivation 
of this crop for ten years, and important conclusions have been pub- 
lished by Mr. Mollison and a pamphlet issued this year by Mr. Knight. 
These conclusions are (1) that excessive irrigation is ordinarily applied 

b by cultivators from canals; (2) that water to the amount of 2} to 3 
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inches of rainfall: should be applied. every eight to ten’ days’ (these 
o @onclusions now regulate the Irrigation Department); (3)" that “the 

Races Grown. 

Seasons. 

Soil. 
Manure. 

Ratoon Canes! 

Cane Tops. 

Planting Season. 

Protection... 

Trrigation. 

amount, of nitrogen supplied per acre in manure should be about 350 Ib. ; 
(4), that this. can, economically be supplied by. oil-cakes (this,.discovery 
has greatly influenced ‘sugar-cane cultivation around Poona); (5). that 
the Poona system, of cultivation in beds is better suited to the local ¢ane 
than.the system adopted from Mauritius.” . arate) {iene wea ee 
The cultivation of, sugar-cane has thus been very, fully discussed by. the 
Agricultural authorities of the Presidency,.and the following is mainly a summ 
of their.observations, drawn for the, most;part from ,Mollison (Deatbook. Ind. 
Agrt., iii., 108-81) :-—The, varieties cultivated: may be broadly grouped. into two, 
with numerous gradations between the extremes : (1) thick, juicy, soft kinds which 
require copious irrigation ; (2) thin, hard, less juicy kinds which require lighter 
irrigation. Sugar-cane adapts itself to almost any kind of soil if drainage is 
previously secured, as a waterlogged condition is fatal. The season of planting 
varies in different localities. In Ahmadabad, Kaira and Baroda it is planted 

’ in May or early in June. In the Surat district, also in the Southern Maratha 
country, most of the cane is planted in November and December, but the season 
may extend to February. In the Poona district, February and March are 
considered the best months to plant. ; ENS (ene aa 

According to Mollison, the cultivation in the neighbourhood of Poona is 
typical of what it should be elsewhere, and he ‘accordingly describes it in full. 
The best’ soil is a clay loam and the best preparatory crop a -manure 
of san (Crotalaria juncea). The san should be sown thickly in June or July 
(about 70 lb. seed per.acre), and ploughed in when 3} to 4 feet high. Tf no 
manure crop has been used, the land is allowed to lie waste during the monsoon. 
In November the field is deeply ploughed, and one or two subsequent ploughings 
are given in December. After ploughing, the surface is levelled with a log harrow, 
all clods broken, and manure applied. Poudrette or farm-yard manure, about 
60 loads or 30 tons per acre,.is most commonly employed, Usually, however, 
a smaller application is given before planting, and the crop is again top-dressed 
in June or July with such manures as castor-cake, karanj-cake (Pongamia glabra), 
fish ‘manure, etc. Experiment has shown that. the most important constituent 
of sugar-cane manures is nitrogen in immediately available conditions, Mr. 
Knight states that in the case of the Pundia canes, as much ag 350 Ib. of nitrogen 
per acre is required to give the best outturn, The manure should be evenly 
and carefully spread, and the land then ploughed into ridges 24 to 28 inches 
apart. The plough is next run across the ridges to form parallel water-channels 
10 feet apart. Finally, the field is laid.out in beds 10: feet square.. Each com- 
partment when complete contains four short, ridges and five furrows....The crop 
is propagated from sets, though sometimes in other parts of the province, as in 
Gujarat, by planting whole canes. Each set has usually three eyes (buds) or 
more, and may be 15 inches to 18 inches long. One acre of good cane provides 
sets for 11 to:12 acres. Ratoon cane—é.e. cane) grown from the root-stocks of 
the previous. crop—usually provides the best sets, and many authorities consider 
the ‘‘tops” better for sets than any portion, of the mature cane, but according 
to Mollison, it has yet to be proved whether the resulting crop is better or worse 
than from sets planted in'the ordinary way. [Of. U.S. Dept. Agri. Hap. Stat. 
Rec., 1897, vii., 677 ; 1899, x., 546; 1901, xii., 438, etc.] The, argument for 
using the tops is that,they contain no cane sugar and that, the practice of reserving 
whole canes for sets is wasteful. In the Poona district 16,000 to 18,000 sets are 
said to be required per acre. Before planting, water is conducted into each be 

the 
The 

in turn. (When it has partially soaked into the soil the sets are laid along 
bottom of the furrows and trampled down 3 or 4 inches into the soft mud. | 
distance between sets is about 4 inches... .Planting should, take place in February 
and be finished before,the middle,of March. A month after planting, the land 
should be carefully weeded with a khurpa or hand-spud. Usually four i 
are necessary.’ In. June or July new beds are formed. (The soil is dug; levelled, 
weeded, anda second dressing of manure given. The canes originally planted 
in| the furrows are earthed up with, a hand-hoe, thus forming /a furrow, between 
the rows of cane. These furrows serve as new. watercourses. After July.or 
August, in the Poona district, cane requires no further attention except pro- 
tection and irrigation. The land is first flooded as the sets are planted, and 
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ter two or three times at short intervals. a to ten 
‘may elapse between the waterings, the aborter in hot weather, . 
Jonger in the cold. The rainfal) in the Poona district | about 30 

“and Mollison states that on an average gets twelve sugar-eane 
, in addition to the rainfall, irrigation water equal to 75 to 80 of 

rain, the crop being irrigated on an average 28 times a year. During the first 
ict sedaactemanetomoiaeieamen sae 

which quickly, such a maize, guedr (Cyameopwts surortinate 
«), onions, cucum melons and tobacco. 1“ Crops. 

oe Ahmed Be deilranph erode . uently a ‘Teste for 
o ¥ o tri and boiling. If a given Hj onemen. 

1ice gives a satiaf nay harvest is with. Geually 
‘the crop: gets a yellow colour as it ripens, but this colour may be aes eee | 

or deficient irrigation or by a want of manure. If the side leaves are 

‘a sharp jerk. It should be rea or uprooted in the early morning, while 
leaves are wet with dew. The dry leaves are from the canes by 

means of a sickle. The u green leaves, which are usefol as fodder, are B as 
usually not removed in the field. Subsequently, the cane is tied rs bundles 

to be a fair -yyad of Cane 
Se hee sl in Bombay: According to Mollison, the estimated cost rs 
of cultivating sugar-cane by hired labour in Poona amounts to Rs. 486-1 
Mr. Knight gives as a general estimate Rs. 420-12a. per acre. In growing 
vatoon crop, the cost is considerably less than for a new cane. No sets are re- 
quired, less manuro and less irrigation are necessary, and the saving amounts on 
an average from about Rs. 120 to Rs. 150 an acre. [O/. Mollison, tn 
‘Bomb. Pres, in Agri. Ledg., 1898, No. 8; Knight, Sugar-eane, Dept. Land Ree. 
and Agri. Bombay Bull., 1905, No, 25; Repts. on Crop Hxper. Bombay ; Exp. 
Farm Repis. Poona, 1896, 31-57, ete.] ne 
| Madras and Mysore.—The area under sugat-cane in Madras, according Madrae 
to the Agricultural Statistics for 1905-6, was 74,359 acres, while an esti- Areas. 
mated area and yield for that year were 60,700, acres and 114,500 tons. . It 
seems ‘desirable to exhibit both the actuals and the estimates, since the 
fie (expressed from these quotations) would be 1‘8 tons an acre. The 

sf 
w 

conveniently near the field. widaate per acre of cane is stated 

e L. Cost. 

Neer = 

argest district areas in the yeat named were Bellary, 9,761 acres ; Coim- Districts. 
batore, 9,689 acres ;. Godévari, 8,413) acres;., Trichinopoly, 7/430 acres; 
South Arcot, 6,168'acres ; Vizagapatam, 5,763 acres’; “North Arcot, 5,585 
acres ; “Salem;"5,045 acres’; Cuddapah, 4,932 acres’; Anantapur, 2,624 
acres, etc. And it may be added these express relatively the ordinary 
areas-of sugar-cane in the Presidency. . Lastly, im 1906-7, 52,500. acres 
with a: yield of 100,400 tons. The area in Mysore in 1904-5 was’ 38,802 
acres. 
“\ The rich alluvial soils near the mouths of rivers are best adapted to “Cane, soils. ort 
but the ground must be such that it can be irrigated for ten months of year. reas 

During the first. month of cultivation the field should be irrigated every week 

an 
pe 

left.in the ground to sprout and yield'a crop the following year, and in the NadyAl Ratoon Canes, 
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with crowbars and by heavily: manuring with whatever manure he can obtain. 
The crop is always propagated by cuttings. The top of the cane is commonly 
used, but some cultivators leave a few canes growing in the fields from the previous 
year, and cut them up into lengths of one or two joints. These tops or cuttings 
are placed horizontally in the wet soil about 18 inches from each other, in 
rows about 4 feet apart... Six days afterwards the field is again, watered, and 
about the twentieth day, four or six shoots sprout from each cutting. In Ganjam 
and Vizagapatam some raiyats plant the cuttings in nurseries and, afterwards 
transplant the shoots into the fields. After the shoots appear, the ground is 
weeded and hoed, and when they are about a month old, chaff, weeds, or some 
such manure is thrown around them. The soil is kept moist by occasional irri- 
gation, and when about three months old the shoots ought to be 3 feet high. 
After this stage it often becomes necessary to give the canes support. This is 
done by fixing bamboos or saplings into the ground in the middle of each group 
of canes, the leaves being tied round so as to bind them together... Ten months 
from planting, the crop is ready for cutting. The cost of cultivation in the 
Presidency generally has been estimated at Rs. 150 per acre and the outturn at 
224 tons of stripped cane, yielding 45 cwt. of jaggery worth Rs. 250. Nicholson 
states the outturn of cane to be 25 to 30 tons, worth Rs. 150 to Rs. 200, and of 
jaggery 2 tons to 24 tons, worth Rs..210 to Rs. 240. 

The growing of sugar-cane in the Godavari district, which was in former years 
a profitable undertaking, has in recent times suffered considerably from a disease 
which has attacked the canes, anda special Government station has been opened 
at Samalkota for the particular study of the disease and of cane cultivation 
generally. The objects of this experiment are laid down by Mr. Barber, Govern- 
ment botanist, Madras, in a note published in 1904 (Hap. Sugar-cane Stat. Samal- 
kota, Mad. Bull., ii., No. 48). The experiments carried on have made several 
points clear. Barber maintains that the quantity of water given to sugar-cane 
must be very carefully regulated, and that hitherto the cultivator has been in 
the habit of giving too much water. After each watering the land must be 
thoroughly and quickly drained. The highest and driest places must be chosen 
for the plantation and deep drains dug to throw the water off as quickly as 
possible, after the ground has been thoroughly soaked. Another important 
point is the selection of seed to safeguard the propagation from diseased stocks, 
and also to secure the introduction of new varieties exempt from disease from 
other parts of India and the world. Still another point that seems likely to 
assume the form of a radical departure is the cultivation of the sets in a nursery, 
preparatory to their being placed in the field. This is not a new principle to 
India, but has never been applied to any great extent. It has been recently 
decided that the farm shall be made permanent, and thirty-six acres of land 
have been acquired for the purpose. Further details regarding the work done 
will be found in an article by Barber in the Indian Agricultural Journal (1906, 
i, pt. i, 44-8; ii, pt. i, 33-41). [Cf. Proc. Agri.-Hort. Soc. Mad., 1890, 
44-60, ete.; Sturrock, Man. 8. Canara Dist., 1894, i., 207-8; 1895, ii., 139-40 ; 
Cox, Man. N. Arcot, 1895, i., 262-5; Sugar-cane in Goddvart and Ganjam Dis- 
tricts ; Nicholson, Man. Coimbatore Dist., 1898, 235-7; Dept. Land Rec. and 
Agri. Mad. Bull., 1899, ii., No. 36; 1901, ii., No. 43; Benson, Sugar-cane of 
Mad., Bull., 1902, No. 46, 235; Subba Rao, Sugar-cane in Deccan, Dist., Bull., 
1904, No. 50, 289-300 ; Rept. of Agri. Chemist, Mysore, 1904—5, 8-38 ; 1905, 1-10; 
Dept. Agri. Mad. Bull., Nos. 39, 43, 46, 48, 50-1 ; Repts. Samalkota Sugar Farm, 
Agri. Journ. Ind., 1906, i., pt. i., 44-8; pt. iii, 226-9; 1907, ii., pt. 1, 33-41; 
Lehmann, Improvement of Sugar-cane Indust. in Mysore, in’ Agri. Journ. Ind., 
1907, ii., pt. i., 54-63.] 

Burma.—The area under sugar-cane for 1905-6 was 2,281 acres in 
Upper Burma, and 10,429 acres in Lower Burma. In Lower Burma the 
largest areas are Thaton, 4,291 acres; Toungoo, 1,368 acres; Sandoway, 
705 acres ; Amherst, 688 acres ; Kyaukpyu, 603 acres; Tharawaddi, 557 
acres ; Myaungmya, 447 acres, etc.. In Upper Burma, Yaméthin, 1,587 
acres; Kyauksé, 381 acres. These returns may be accepted as relatively 
correct for normal years. 

The cultivation of sugar-cane in Burma was fully described (in 1885) by 
Mr. J. E. Bridges. We learn that the cane-producing lands may be roughly 
divided into two tracts: (1) that of shifting cane cultivation, where the cane is 
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Manufacture 
consumed in the raw state ; (2) that of permanent cultivation, where the cane is 

manufactured into gir. 
_____ The first tract includes roughly all the lands on the seaboard within the region 
of tidal creeks, The land, as a rule, is r and will not yield a cane crop two 
years in succession, so that it is met with only in isolated patches. The form of 
«ane grown is called kyauktwin or kyaukchaung, a large cane of light colour with Baus Growa. 
short thick joints, so brittle that when Seroneh theme it qenatelan aie 

the joints. The timber on the selected ia cut down at beginning of 
dry weather, and burnt in March. Vegetables are then planted among the 

and afterwards sold at a pave et gc In September the land is cleared Seasons. 
of weeds and cane pieces are pl in holes at a distance of 2 or 3 feet, 
the holes being in rows 3 or 4 feet apart. The cane-sets are fastened down 
by a bamboo lashing to prevent them being washed away. In January and 

bruary loose soil is thrown up round the young plants, and in May June 
‘supports to which they are tied are placed near each cane-stool. In some parts 
trenches are made to admit water during the dry season and drain the land during 
the rains, and in other parts the plants are watered by bamboo water-lifts, 
About August and September the canes are cut and sold in pieces, If hired Cos. 
labour is employed, the cost of cultivation is Rs. 60 per acre. 
_ The most im t portion of the tract of permanent cultivation is situated sou. 
in the valleys of the Bilin and Thébyu rivers, The soil here is almost entirely 
grey loam, mifxed here and there with light clay. The land is covered during 

rainy season by river floods for a few days at a time, and a thick layer of 
alluvium deposited on it. The soil on which cane is grown for manufact 
epee in the other districts of the province is generally a rich loam. 

new land is cleared, or land already cultivated has been left fallow, the 
cultivator turns up the soil with a hoe at the beginning of the rains (May or 
June), and then leaves it to rest till September, when he digs holes 10 inches 
deep and one foot wide at intervals of 1} feet from each other. Three pieces Of propagation. 
ane (agyaung), about 5 inches long, are then placed in a standing position in 
each of these holes, and partly covered up with loosened earth. Some culti- 
vators plough the land three times at the beginning of the rains instead of turning 
it up with a hoe, but the more general practice is simply to run deep furrows 
through the land in September, and then place the cane-pieces longitudinally 
along the bottom. The space between the furrows varies from 2 to 3 feet. 
Before planting, the land is cleared of grass and weeds. Ten days after the 
eane-pieces have been planted, the earth is loosened between the holes and the 
sets further covered with mould. In the beginning of January the earth is once 
more loosened and the plants again covered up. About May the land is once 
more cleared of weeds and the canes left till August or September, when they 
are stripped of old and withered leaves. They are ripe about the month of 

| November in Burma proper, and are then cut close to the ground. The branches 
, at the top are given to cattle as food and the tops preserved for planting, The 
f remainder of the cane is divided into two pieces, tied up in buries, and carried 

to the mill. 
Generally three or four young shoots, or ratoons, spring from the old stool. Ratoooed Cane. 

Tf these are sufficiently thick, no new plants are put down after the cane has been 

cut, but as a rule cane-tops are planted in the intervals between the ratoens, after 
the land has been cleared of grass and weeds. These tops are about 5 inches 

long and are planted from November to January. After the second year’s crop 

the land is either left fallow for a year, or again is or espn with cane-tops and 

left fallow the following year. Mr. Bridges gives cost of cultivation in a 
plantation worked entirely by hired labour as Re. 90 per acre. The greater Cost 
number of cultivators, however, work the land themselves with their families, 

and the average cost of cultivation is calculated at Rs. 15 to Rs. 20 per acre, 
With regard to the outturn of jaggery per acre, Capt. H. Desvoeux states that 

in the Kyaikto district (Settl. Rept., 1898, 58) the a from Class I. soil is 

2,984-05 lb.; from Class II. soil, 1,648°76 lb., and in the To district (Settl. 

_ Rept., 1900, 57) the first-class average is 6,733 Ib. per acre. [C/. B Sugar- 
cane in Brit. Burma, 1885 ; Settl. Operat. Repts. Burma ; Max and Bertha Ferrars, 

Burma, 1900, 85; Nisbet, Burma under Brit. Rule and Before, 1901, i., 366, 445.] 

MANUFACTURE. Manufac- 

INDIAN INDUSTRY.—Popularly it is often said that there are two ture, 

main kinds of sugar—‘* Muscovado” (or raw) and “Crystals.” The Indian. 
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former is refined or worked up:into loaf sugar.) ‘In India’ a more compre 
hensive classification is necessary. The following are some of the chief 
grades, and the more generally used vernacular names for these :—(1), The 
Cane JvIcE is ras; (2) The Reruse (Meaass) is pata; (3) The Jaceury 
or Raw Suear is guér or gil (this is practically the Muscovano of the West 
India planters), but when more carefully prepared and dried toa greater 
extent, it is sometimes clarified with lime and forms a sort of low-grade 
sugar. This is, in fact, the sugar of the well-to-do cultivators and middle 
classes of the population of India as a whole. (4) When intended to be 
refined, the juice is not boiled down to the extent of gui, but is sold in a 
more liquid condition known as rdb. (5) MotassEs and TREACLE are two 
grades of the uncrystallisable sugar drained from. gur, and to a less extent 
from rab. They are known as bhira, choa; lapta, math, etc., for molasses, 
and putri ldt for treacle. (6) Country Suear is a higher grade’ article 
than the sugar of (3) above. The juice has been boiled to a greater extent 
than for gw; and on cooling it is stirred with a stick till it thickens. It 
is not, however, refined, though fairly well drained of its molasses, and 
is known as lal-shakar, khanr, bhura, choyanda, ete. (7) Sucar REFINED. 
This is often called Waite Sugar. The rdb is generally boiled, clarified and 
the scum (shira) removed, then drained of its molasses. | It is at this stage 
called piri, or, carried farther, it is washed completely free of molasses 
and then crystallised, when it is khand, ‘For this purpose pitri is places 
in a long conically shaped basket lined with fine cloth and suspended, 
water in a finely diffused state being the while made to pass through. 
The water is derived from a layer of moist aquatic weeds placed ‘on the 
top for that purpose. The weeds part gradually with the water, which 
is seized by the sugar. The layer of crystallised sugar formed immediately 
below the weeds is again and again removed until the whole has been 
crystallised. In place of lime various other substances’ may be used in 
the clarification, such as the ashés of ¢ertain plants or impure carbonate 
of soda. Milk may be employed, as also the mucilaginous substances 
of certain plants, such as Hibiscus, Kydia,. etc.,,.or, more. rarely, 
oils are added to the boiling! rdb..» These ‘mucilages coagulate, and»in 
doing so bind up the impurities which are then skimmed off. ~ = 
_ The various qualities of khand are recognised according to their position 
in the straining-basket. The top layer, the middle portion and the iia, 
all constitute separate grades recognised in the trade.» So also the khands 
of different localities have reputations of higher or lower merit. But the 
greatest possible diversity of opinion prevails as to the exact value of the 
names, given to these different qualities... The clarifying and crystallising 
of sugar by the Native methods, thus) briefly outlined, is supposed to 
involve such special knowledge *that it’ is rarély attempted except by 
experts, and hence every village community possesses, or formerly 
possessed, its small refining factories... From,the skimmings (shéra), 
as also the pata, ‘vinegar is prepared in some parts of the ‘country (see 
p. 1109). r (BS AUAT sot Wises) Horm Ooaiae ae Othe I 
_ Sugar-candy or Twice-refined Sugar.—In Tndian trade three 
widely different, substances.are returned as sugar-candy—misnv, kuza mast, 
and chini.’ In the preparation of all three, khand is dissolved in. water, 
doiled, and milk used in its» clarification. | Slightly different systems of 
production prevail, but these need not be detailed. The result is the same, 
namely the white crystalline. sugars known as misri and chini. These 
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are bleached: and dried by exposure to the sun untilthey form fairly white mee. 
and) clean sugars. Kuza khand is alone the equivalent of the i fake 
sugar-candy. When this is to be prepared, the boiled and clarified 
is thrown into an earthen vessel in which have been 6 ‘threads. 
The sugar on cooling crystallised on these and on the sides of the vessel 
inthe form of large crystals. Certain localities are famed for their kusa 
khand, such as many parts of Rajputana, Bikanir for example. | 
crag the methods oe which are sree Pre pa eer oo 

various ian su producta, t vi suggestion 
rape Spneepitons ae which the skilled of « - mene pt and refine- 

rests. India, the canes of a certain neighbourhood are carried to a 
central locality where a crushing-mill, usually of two vertical iron rollers driveti 

t , is owned in common by a of cultivators. The cane is crashed 
the juice boiled down there and t to rab, the megase being used as part 

of the fuel, The rdb is then carried to the village or homestead where ite further 
treatment is Reet or it is sold to the dealers and in that form retailed, or is 

vey Rotten dela Obamas hn B spe , ete. 

i 

which are manufacturer = to contend me! er jen ves ene 
practical suggestions for the improvement of the m 8 contrivances Improvement. 

ail in it “ The Indian sugar-cane,” he says, “at least that grown in . 
re, is of excellent quality, and labour is soatively:s peltl 

one-seventh of what it isin Louisiana, where large quantities of sugar are produced 
notwithstanding that the quality of cane is very much inferior to ours. In the 
present method of manufacture heavy losses occur. The average of a number 
of experiments indicates that more than one-fourth of the total quantity of the 
juice is left in the refuse, that with a larger mill one-third of this loss can be saved 
(still larger mills would probably save two-thirds), that as much as 20 Pe cent. 
of the total sugar in the juice is sometimes lost by fermentation, and that, as a 
rule, over 13 per cent. of the total juice is lost by underliming: ‘On the whole, 
the losses amount to at least one pound out of every five, that is, for every four 

yunds of sugar now obtained at least five could be got by stopping these heavy 
eaks, and probably the quantity of cane now giving three pounds of white ir 
would as a rule give four pounds of such sugar when these losses are prevented. 
~ * This fresh probably be quite sufficient to transform a crippl industry 
into a flourishing one. But there are further savings which can be introduced 
by-manufacturing directly from the cane a sugar of much hi ade than is 
now pein Sane ben making j ; ber of Pisses, wi pape 2 refined, 
cor irectly replace a portion, and possibly a v arge portion, of t sugar 
now imipertsd) andthe 2 could be sent to the refi for conversion into t 
very highest grade of sugar, being thus transformed with a better outturn and 
at much less expense than an equal weight of jaggery” iit 

EUROPEAN | INDUSTRY.—The stages, methods ‘and | appliances Manufac- 
used in the European factories may be exhibited briefly as follows >—\ ture, . 
4, Extraction of Cane-juice.—The different methods pursued have Buropgee: 

been, grouped under (a) Disintegration in crushing-mills ; (}) Maceration ; 
and (c) Diffusion. , | yo : . & ul wT 108 PsA 

By the last process, instead of being crushed in @ mill (as already pimusion. 
described), the canes. are cut longtitudinally in a slanting direction into 
slices one-sixteenth of an inch in thickness, by special cutting-machines. 
Very much less power is said to be required for this operation than for 
crushing by roller mills. The slices are then conveyed to an — 
known as the, diffusion battery. This consists of a series of cylinders, 
connected with each other, in which the sliced cane is subjected to water 
ata high temperature. This coagulates the albumen and extracts. the 
sugar from the cells. It has been stated that 84 to 86 per cent. of the 90 
to 91 per cent. sugar present is thus obtained, or about 20 per cent. more 
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than by the roller system. ‘The juice, moreover, is of greater purity owing 
to the coagulation of the albumen. The defecation of the juice is thus 
rendered far more simple and easy, and is eventually drawn from the 
battery free from glucose and of a pale straw colour. 

Il. Defecation and Clarification.—These operations consist of various 
stages, such as straining, heating, tempering, bleaching and_ filtering. 
The most important of these is defecation or tempering with lime (see 
Lime, p. 712) or other chemical substance, which, combining with the 
acids liberated, as also with any carbonates that may be present, precipi- 
tates these in the form of insoluble compounds (see Alkaline Earths, 

. 58). | 
p II. Concentration and Granulation.—The purified cane-juice ha 
now to be freed of much of its water so as to allow of crystallisation. This 
may be accomplished by heat, either in open pans (the Native method) 
or in basins heated by steam or boiled in vacuum pans. In the last- 
mentioned process the grain formed from syrup boiled a vacuo is larger 
and more solid than from syrups simply concentrated to crystallising 
point in open batteries. Formerly the crystallisation was effected by 
cold, the Chevallier process. 

IV. Curing.—The last stage embraces the complete drying and the 
whitening or bleaching of the sugar. This may be accomplished by simple 
drainage, as in the Native process above briefly indicated. In European 
trade, sugar simply drained of its molasses from casks placed over tanks 
was known as “ Muscovado,” “ grocery sugar,” “ brown sugar,” ete. 
The trade in this form is nearly obsolete. The claying of sugar corresponds 
with the washing with water derived from a layer of aquatic weeds. In 
the European method, a layer of clay used formerly to be placed over the 
sugar, upon which water was poured. The water percolated through the 
clay, removed the non-crystallisable sugar, the colouring matter and 
other impurities. The sugar was thus washed and, through the removal 
of the insoluble sugar, was in time also dried. But these and other primi- 
tive methods have been superseded in all the larger factories by centrifugal 
driers or hydro-extractors. There are many forms of this, but:all consist 
essentially of a cylindrical basket revolving on a vertical shaft, its sides 
being of wire gauze or perforated metal. The basket is surrounded by a 
casing at a distance of about 4 inches, the annular space thus left bemg 
for the reception of the molasses expelled by centrifugal force through 
the sides of the basket, when the latter revolves at a high speed. | 

Improvement of Indian Industry.—It would be quite possible to 
perfect the small hand factories of India to enable them to turn out at 
a cheaper rate than at present a much superior sugar. In many respects 
sugar manufacture and refinement are eminently suited for the hand 
labour and small capital of the village communities of India, but machinery 
and chemistry the world over are depriving all such communities: of 
their handicrafts, and the salvation of the Indian sugar-manufacturing 
industry, it is feared, must be rather looked for in aids toward the 
establishment and encouragement of power factories, where the most 
advanced methods and contrivances will be used, rather than in subsidies 
to effete and wasteful crafts. Mr. H. F. Walker of Brisbane, Queensland, 
in a most instructive communication (Bihar Sugar Comm. Rept., 1901, 
app. No. 5), discusses fully the system by which the industry has been 
substantially aided in that Colony. Moreland (app. No. 4) gives many 
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practical suggestions both as to methods of cultivation and systems 
of manufacture that might be adopted in Bihar. Minchin has strongly 

the Bihar planters to adopt the diffusion in place of the crushing 
system of treatment of canes, [C/, Burkill, Agri. » 1903, No. 8; 
ene ae? Many Agri, Ledg., 1903, No. 12; pman,. Sugar, 

. suppl. 
_. Perhaps one of the most hopeful directions of immediate improvement Contral-tactory 
was dealt with by O’Conor, Hamilton and Handcock in their Bihar Sugar “"*™ 
Commission Report (1901), where they discussed the advantages of the 
central-factory system. They studied critically the whole question of the 
cultivation of cane and the combined manufacture of sugar and indigo. 
While setting forth many agricultural and other reforms they advocated 
most strongly the adoption of the system of central mills and refineries as 
the most economical method of manufacture. But it may be urged that 
the possibility of the combination of two such widely remote technical 
industries as the production of sugar and of indigo, is the weak point of the Indigoand 
scheme. Whichever proved the more profitable would secure the greater 
attention, until one or other might be ruinously neglected. Moreover, the 
power required for the one may very likely prove unnecessarily large and 
expensive for the other. But that reforms are not impossible with India 

erally can be seen from an inspection of the splendid results attained 
y Mr. F. J. V. Minchin at Aska in Ganjam. In 1852 he settled in 

that district, and in his own lifetime built up a great enterprise which 
___ has been described as having become the dominant feature of the trade 
_ and prosperity of a wide area. His example is one that might well be 

__ followed in every sugar-cane growing district in India both by Natives 
and Europeans, but in each centre a Minchin is required. 

[Cf. Second Ann. Rept. Agri. Chemist, Mysore, 1901; Mukerji, Handbook 
Ind. Agri., 1901, 384-91; Mukerji, J . Sugar Indust., 1901; Ann, Rept. 
Dept. Agri. Cent. Prov., 1904-5, 7-9; Hadi, Improv. Native Methods Sugar 
Manu}., Dept. Agri. U. Prov. Bull., 1905, No. 19.] 

By-products.—The by-products of the sugar factory are most By- 
important. The megass, or bruised canes, left after the extraction of the Products. 
juice or ras, is in India usually employed as part of the fuel required for 
boiling down.the juice. Minchin holds that by the diffusion process the 
whole of the sugar is removed from the cane, while by the Native process 
a large amount still remains. To prove this point, he purchased locally 
40 tons of megass. Passing this through his apparatus, he was able to 

obtain from each ton 50 gallons of molasses, which yielded 30 gallons 
spirits of proof strength. Assuming an equal loss all over India, he made ota Lom. 
a calculation which he graphically represented by saying that the saving 
effected would go far to meet the interest of the public debt in India. _ 

So again, it has often been said that the megass might be employed in Paper-making. 
paper-making ; but in the greater part of India, at any rate, the ulty of 
procuring firewood and the cost of collecting and transporting megass to 
the paper-mill would very possibly argue in favour of its present utilisation. 
In the United Provinces it was estimated that the fuel required for boiling Poe. av 
and making the gir from an acre of cane would be 108 maunds dry cane- 
refuse, 50 maunds dry cane-leaves, worth say Rs. 5, and about 5 maunds 
firewood worth Rs. 2. If firéwood alone were used, 108 maunds, costing 
with cartage to the field say Rs. 31, would be necessary. There is thus a 
saving of Rs. 24 by using all the megass supplemented with firewood as 
compared with firewood only. 
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“Cf. Walton, in Agri. Gaz. N.«S: Wales, 1898, ix.5 169 et seq.';’ U.S Dept. Agri. 
(many passages); Queensland Agri. Journ., 1899, Vv. 348 ; Journ. Board Agri., 
1901, viii. ;. Louisiana Planter and Sugar Manufacturer, 1902, 337 5; Gill, Jou 
Soc. Arts,.xlix., 516.et seg,; International Sugar Journ., 1902, iv., 339, 403; 
Molasses, in Imp. Dept: of Agri. Barbados and Porto Rico, 1903, No. 28.) 0 

Rum and Spirits.—The combination of a‘rum or spirit distillery with 
the sugar factory has been often maintained as highly profitable, and by 
others used as an argument ‘against the extension of’ sugar’ factories. 
Country brands of rum’are said to be often coloured and flavoured in order 
to be sold as brandies and whiskies. ‘The spirit produced: pays a ‘duty 
averaging from Rs. 4 to 6. The most important factory of this kind is 
the Rosa at Shahjahanpur in the United Provinces (see Spirits, p. 1046). 

‘Chunam.—In passing it may be here mentioned that sugar is uni- 
versally used in some form along with lime in producing the much-famed 
chunam plaster (see p.'293). 10 LLB EOMOOR TROL Aa 

| “ “PRA DE? IN ‘SUGARS 0% ¢'t 10. (élidieneg amt 
Centuries may be accepted as having intervened between the discovery 

of sugar and the time when it began to be'a necéssity of European life. 
We read of early transactions with India, which may be indicated by the 
following :—In “Birdwood and ‘Foster “(E.2.C.' First “Letter Book, 338) 
mention is made in the commission of certain ships sailing’ for the Hast 
Indies in 1609, that they were to procure “ sugars of the best some twenty - 
chestes for a triall.” Ina similar commission (1611, 407) we read again, 
‘sugars of the best some fewe chestes for a trial.” In'one of the Factor’s 
Records from Surat, addressed to Sir Thomas Roe in'1616 (Foster’s E.1.C. 
Letters, iv., 327), occurs the observation—“ We deny not but that Bengalla 
brings wheat, rice; ‘and sugar to Indya’” (Hindustan proper), “makes fine 
cloths, etc., which showeth the fertility of the country and the quality of 
the inhabitants,” etc., etc. In a letter of date December 28, 1617 (Le. 
vi., 280), Edward Monox threw doubt on the desirability of complying with 
the Company’s indents for Surat sugar. | He urges thatithe sugar is a light, 
spongy article, “which I am persuaded with the damp of the:hold coming 
into our moist climate will moulder‘and break to pieces‘and thereby prove 

~ unsaleable ; besides it hath such am oily taste that it will notplease our 
English palates.” Indian sugar, however, gradually assumed importance 
in Europe, and on cane ‘cultivation being established as a European 
industry in the British: Colonies, it-obtained a fresh impetus. ° But the 
birth of the Colonial was the death of the Indian trade with Europe. The 
Honourable Company of East India Merchants becoming aware of the loss 

» India had*sustained in its failure to create, or even to participate in the 

India’s Foreign * 
Interests. 

East India Sugar 
Quoted. 

Demands of... 
India. 

China. 

Egypt. 

greatly increased traffic, made’ strenuous efforts’'to awaken interest in the 
subject. Although many obstacles were thrown in the way, the Company 
succeeded in reviving and greatly: enlarging India’s foreign. interests in 
sugar.’ Heavy losses were for years patiently borne im the hope of ultimate 
success.) Hast Indian ‘sugar became regularly «quoted, andit improved in 
quality as time went on. Moreover; the internal trade of India itself gave 
distinct indications of expansion. The demands ofthe people for superior 
qualities had grown so strong that: the imported refined article gradually 
came to bear, in the various languages and dialects of the country, names 
that denoted the foreign countries of supply, such .as.chint (China) and 
misrt (Egypt). There is, in fact, abundant evidencethat-for centuries the 
art of refining was not generally known: to the people'of India: According 
to Chinese records the knowledge would appear to have been derived from 
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t, and according to Indian, most probably subsequently, from 

But the Eost India Company were wise in directing their attention to 

the Straits, and it was accordingly ised that an effort must be made 
to improve the cheaper Indian refined sugar, more especially since still 
newer and more formidable producing centres had arisen in Mauritius and 
the West Indies which began to contest the Indian markets. _ And still 
more recently a disturbing element appeared in the supplies of cheap beet 
sugar, poured into India from Europe. Thus had not only lost her 
European market but had become a field for Euro commercial enter- 
one in the provision of cheap refined sugar. But has been secured at 
east one advantage of this new supply, namely the vigorous education 
of the people of India in the advantages of refined over crude sugar, 
and thus the opening out of a large market of which the Indian refineries 
have. recently not been averse to avail themselves, and may do so still 
further in the future. It can thus be said that the people of India are 
able to pay a far larger sum not for sugar alone but for many other luxuries, 
than. they ever did at any period of their past history. Further that 
the home market, by far the most important, to the producers in. India, 
isstill-largely secured. to them. This is abundantly shown by the Finance 
Minister of India (Gaz. of India Extraordinary, March 21, 1906) PES table 
which exhibits the prices of refined beet-sugar at Calcutta and Bombay, 
and of Indian raw sugar at Cawnpore, for a number of years ending 1905, 
The averages of these. for, the past eight years would be—Calcutta, 
Rs. 10-14-7 ; Bombay, Rs. 11-7-0 ; and Cawnpore (gir), Rs. 5-11-0. 
. Countervailing coemaial has been urged, nporegets fate about 

time beet-sugar first ap in Bombay, a series o years, which 
patminaied in the famine of 1901-2, curtailed Indian. ion and 
opened, the door for foreign sugar. So firmly, at all events, have the 
foreign imports been established, that the trade is by many believed to 
be secure and to have given evidence of an ion rather than a 
eurtailment...A. duty, was accordingly, imposed in March, 1899, on 
bounty-fed sugar from foreign countries. It was framed with the inten- 
tion exclusively of countervailing bounties paid, directly or indirectly, by 
foreign Governments. This produced an appreciable revenue, whic 
amounted in 1901-2 to 37 lakhs of rupees (and in the six years of its 
existence to 94} lakhs) ; still, it did not stop the influx of cheap European 
sugar. The closing of the American markets diverted a still larger supply 

_ to India, and the Enactment of 1902, was intended to countervail 
artificial surplus. ,. The! action of the Indian and,American Governments 
thus forced the ratification of the Conyention of Brussels. The im- 
mediate: effect of the Indian duties was to diminish the sugar imports 
from Europe, and, to ,diyert the trade previously carried on with 
India by Germany and Austria, to countries which did not come within 
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the scope of the new legislation, and thus liberated fresh supplies of cane- 
sugar that poured into India. The imports of beet sugar in 1902-3 became 
about half those of 1901-2, while the imports of cane-sugar, which come 
mostly from Mauritius, Java and China, increased by more than 40 per cent. 
Finally, “in December, 1903, orders were issued remitting the counter- 
vailing duties chargeable on sugar produced, after August of that year, 
in countries which have limited their direct’ or indirect bounties on sugar, 
and their protective duties, to the minimum permitted by the Brussels 
Convention of 1902 ” (Imp. Gaz., iv., 265). Sugar is thus now once 
more admitted into India free of all legislative restrictions, except the 
ordinary import duty of 5 per cent. on all foreign goods, and the counter- 
vailing duties against sugars produced in or exported from certain countries 
(Denmark, Chile, the Argentine Republic, Russia, etc.) which have not 
adhered to the Brussels Convention. 

It may be said that the consumption of raw sugar is mainly in Northern 
India, and of foreign refined sugars almost entirely in Bombay, Calcutta 
aud other large towns, more especially port towns. But it will be seen 
below, in the review of internal trade, that the railborne traffic manifests 
an expansion of the supply of refined sugar carried to the north, and thus 
to the regions of chief Indian production. : 

Mills and Refineries.—According to the Financial and Commercial - 
Statistics, there were 28 sugar factories in India in 1904 and 4,612 em- 
ployees. Of these 19 were in Bengal with 1,772 employees ; 6 in Madras 
with 1,979 employees ; 2 in the United Provinces with 747 employees ; and 
one in the Panjéb with 114 employees. The Government of India do 
not record any factories where less than 25 persons are’ employed, so 
that there are crude refineries, scattered all over India, not taken into 
consideration, that nevertheless turn out a certain proportion of the refined 
sugar used by the people of India. In Eastern Bengal (Jessore more espe- 
cially) there are many small refineries chiefly concerned in the production 
of date-palm sugar. Similarly the indigenous refineries of Bihar and 
Shahabad are by no means unimportant, though apparently the trade has 
greatly declined through the competition of beet-sugar. 

External Traffic.—This resolves itself into two sections, Exports 
and Imports. It may be the most instructive course to deal with these 
more or less historically. ‘ 

1. Exports to Foreign Countries. —An import duty on Indian sugar, which 

was practically prohibitive, was imposed by Great Britain. It came to 8s.a 
ewt. more than was taken on Colonial sugar. This disability existed until 
1836, the effect of which may be seen by the following figures :—In 1800 
the British imports from India (expressed as raw sugar) came to 120,471 
ewt. out of a total of 3,390,974 cwt.; in 1821 the corresponding figures 
were, Indian portion 277,228 cwt., out of a total of 4,063,541 cwt. Some 
twenty years later (1841, or five years after the removal of the disability 
on Indian sugar) the Indian exports to Great Britain became 1,037,501 ewt. 
In 1851 the corresponding exports from India to Great Britain were 
1,506,051 cwt. (out of a grand total of 1,607,508 cwt. exported to all 
countries), but the next decade marked a great shrinkage, as the exports 
to Great Britain then stood at only 696,012 cwt. out of a total to all coun- 
tries of 845,961 cwt. And these figures (though expressed on the basis 
of raw sugar, viz. 24 to 1) mark the existence of a new disturbing element. 
The East India Company found in its early transactions that it only paid 
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: : Trade 
to export the purer article, and indeed sugar (even of the finer qualities) 
was treated as a ballast cargo, to be used in place of saltpetre as occasion 

_ required. In none of the returns, therefore, were these exports raw 
U8 ul Oe Indian Refined 

sugar, drawn from the indigenous refineries. It would not Rie) (so it" 

freights 
then too high. With the growth of refineries in England and = 

and the consignments became more and more raw sugar to be used up by Baw Sugar. 

- The effect of this change may be briefly indicated. In 1877-8 the 
exports of refined sugar stood at 477,128 cwt. A sudden drop occurred ise and Pall. 
in the next year, when these exports were only 51,043 owt., and ten years ** 2=fvences. 
later (1888-9) were only 34,523 cwt. But, correspondingly, the exports 
of raw sugar were in 1877-8, 366,997 cwt. The average for 1882-92 
came to 1,145,685 cwt.; for 1892-1902, 733,654 cwt.; the actual 
for 1904-5, 192,890 ewt.; for 1905-6, 230,498 ewt.; and for 1906-7, 
164,299 cwt. 

Thus there can be no doubt that a severe blow has been dealt to the Severe_Blow. 
Indian sugar industry, which, but for its own immense resources and 
recuperative power, might have been calamitous. Had England continued 
to purchase Indian raw sugar there is little doubt an immense e ion of 
the area of production, and an enhancement of the yield, would have been 
the natural consequences. All this is now changed, and sugar represents 
53:3 per cent. of the total value of the articles of food and drink im 
and is the second largest single article of importation, the first being cotton 
— goods. Thus the two chief items of India’s early export trade have 
ecome her greatest modern imports. 

| 2. Imports from Foreign Countries.—It is perhaps not necessary to trace Imports. 
_ the history of the imports of sugar farther back than to the year 1871-2. 
India then received 562,559 cwt. of crystallised sugar. In 1881-2 the 
imports were 982,262 cwt. and in 1891-2, 2,734,491 ewt. Still a decade 
later (1901-2) they had become 5,565,272 cwt., and roughly in equal 
proportions of beet and cane sugar. Taking the traffic in both refined 
and unrefined sugars, the following year (1902-3) a shrinkage of the beet- Shrinkage of 
sugar took place, the total imports being 4,987,195 ewt. (of which 3,529,678 
cwt. were cane); in 1903-4 beet still further declined, the total having 
been 6,038,115 cwt. (5,485,378 ewt. cane); in 1904-5 the beet began to 
recover, and the total imports were 6,549,797 ewt. (4,833,309 owt. cane) ; 
in 1905-6 they were 7,696,191 ewt. (4,263,798 cane and 3,432,393 ewt. 
beet); and lastly, in 1906-7, they were 9,730,713 owt. (5,926,879 cwt. 
cane and 3,803,834 cwt. beet) (Rev. Trade Ind., 1906-7, 8-9). 

Mr. Frederick Noél-Paton, Director-General of Commercial Intelligence, Beet and 
observes that beet-sugar continues to rule the Indian sugar-market; Cane 
he further exemplifies the extraordinary vicissitudes of the trade by a SUs@rs- 
statement of the imports of beet and cane sugar, month by month, during 
the year 1905-6. It is there shown that) beet-sugar reaches India mainly 
in the months of November to March, the last-mentioned month being Arival 
the most important, while cane comes more uniformly throughout the ae 
year, the chief months being August to October. Tadirine the returns, 
it is found that 3,432,393 ewt. were beet, the average value of which was 

959 



SACCHARUM 
OFFICINARUM 
Supply 

Respective 
Prices. 

Influences 
on Prices. 

Decline 
in Prices. 

Cost Price. 

Java. 

Mauritius. 

China. 

Austria- 
Hungary: 

for ‘cane and Rs:'8°7°f6r beet? 

. 446,686 cwt. ; 

THE SUGAR-CANE PLANT 

9*2 rupees, while the share in’ cane imports came to 4,263;798:ewt. with an 
average value ‘of 10°] rupees; but ‘in ane the etpenems ‘came: Rs. 8°2 

LO. @mOre ft OFS g't 

“The previous financial” oyea¥ widaed 4 in aManehh 1905; eit the Bomingn 
~ pride lat Rs, 18+15-0-per owt. aiid the: European’ price of 88 per cent. sugar 

at’ 13s. 3d. f.0.b.\ Hamburg. ‘The ‘highest point: in: recent) years’ had: been 
reached two months before that time, when Rs. 14-5+0 was recorded in 
Bombay. \ These high levels were due to several ‘causes.’ The abolition 
of the bounties in European producing countries and consequent reduction 
of the internal sugar-taxes had led to’a restriction of cultivation, and had 
induced such expansion of domestic consumption as had not been foreseen.”’ 
“ But the high prices attained brought their own cure, for they induced 
at once an increase of some 16 per cent. in the acreage sown with beet in 
Europe, and also a resort on the part of consumers to reserve stocks of 
which the speculators had not had knowledge. After the opening of the 
financial year 1905-6 prices fell steadily, and they gave way completely 
about the month of July. Since July, the decline has been practically 
continuous. Since the close of the calendar year the price in Bombay had 
stood practically steady at Rs. 9-14-0 per ewt.” (Rev. Trade Ind.; 1905-6, 
5). In the following year (I.c. 1906+7, 8) Noél-Paton recorded the further 
stages in the decline already forecasted : “ The price of 88 per cent. beet 
sugar, f.0.b. Hamburg, was about 8s. 5d. in-April, 1906, which is below 
cost, Refined beet in Calcutta at the same time was quoted at rates 
equal to 11s. Td: per cwt., while the price in Bombay was 12s; 1d.; and) im 
Katachi 11s.) 10d. “Mauritius sugar in Bombay was’ at. the parity» of 
11s. 5d, The highest for 88 per cent. sugar in London was 9s..73d:, reached 
in September, while in Karachi refined sugar touched 12s. 4d.im October; 

~ and Caleutta was’ 12s. 7d. in November: Throughout the’ statistical year, 
Bombay remained steadily at 12s. 1d.” 

Countries of Supply. —Of the cane-sugar supply perhaps the Scat 
significant feature is the rise and growth of the Javan contribution, very . 
largely’ conveyed to Calcutta. In 1901-2 the total imports from Java were 

; in 1903-4, 1,335,548 cwt.; in 1905-6, 1,685,391 ewt. 7 and 
in 1906-7 ‘ 3, 304,366 ewt. A fair. proportion of these © were cheap 
unrefined sugars, ‘No. 16 and ‘under,: intended to-directly contest: Indian 
production of gur. The trade from’ Mauritius has for: many years’ past 
manifested a consistent and almost uniform expansion. In 1901-2 it came 
ae 1,759,203 cwt., in 1905-6 stood at 2,013,012 cwt., and in 1906-7 at 
2:310, 023 ewt. The only other country that ‘need be mentioned: is Chinal 
The contributions from that country manifest extreme’ fluctuations, but 
on the whole seem declining. The highest record during the past five'years 
vas in 1902-3, while the figures for last year (1906-7) were the lowest, 
viz. 51,279 ewt. . Of beet-sugar, Austria-Hungary is by: far the: most 
important source. As already mentioned, the years 1902-3, 1903-4, and 

' 1904+5 manifested a marvellous ourtadinibet) but the amount taken in 
1901-2 was 2,257,928 ewt.; in 1905-6, 2,340,717 wt. ; and in 1906-7, 
1,617,160 ewt. Commenting on these new aspects of: the trade, Noél- 
Paton’ observes, “ Of the refined sugar, Java; which in 1905-6 ‘ceded the 

\ ‘premier place ‘to a beet-country, Austria-Hungary, resumes it. (1906-7) 
with a quantity largely exceeding that ever before imported from a single 
country. She supplied,-in fact, nearly 31 per cent. of the entire arrivals. 
The other cane country, Mauritius, follows with 24°61 per cent. of»the 
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total. Austria-Hungary, aieleiting inishing her contribution by nearly 723,500 
‘cwt., drops to the fourth place with 17°53 per cent. of the total and 
Germany, with the largest arrivals she has yet recorded, takes third place Germany. 
al per cent.” 

Thus it may be said that the Mauritius supplies of ‘cane-s have Calcutta 
_ hitherto been to Bombay what the Javan Sepet hie to Caloutta. But and 
all the same, beet-sugar may be viewed as having begun seriously to contest Bombay. 
both these markets. 

INTERNAL TRADE.—Production and Consumption.—It has been Consump- 
estimated that India produces a little over one ton per acre of gir (crude tion. 
sugar), or 2} million tons for its total acreage, which, reduced to the 

of refined sugar, would be, say, one million tons. If the 
imports of about 400,000 tons be added, we obtain a total supply of 1} Total Supply. 

illion tons of refined sugar. Divided by the head of population, this 
might be accepted as showing the consumption. But any such caleulation 
would be most misleading, because (1) we have no sort of certainty as 
‘to the yield—a ton of gui per acre seems absurdly low ; (2) to the bulk of 
the people a pound of gtr very possibly serves the equivalent purpose of 
a pound of refined sugar to other communities; and (3) with a large 

ntage of the people of India gér or sugar are unknown luxuries. It 
been stated that the per capita consumption of India is 35 Ib., a figure Per Capita. 

based on the assumption that the supply comes to three million tons, 
which from the above showing is probably double the actual amount. 
This is compared with European countries, such as Germany, where it is Other Countries. 
28 Ib., and France 24 lb. There is perhaps little to be gained by such 
calculations and comparisons. But it may be useful to examine the 
returns of gir carried by rail and river as indicative of local production 
and consumption, 

Traffic by Rail and River.—The internal trade is returned in ewt. and Rail 
divided into two sections—(a) refined sugar and (b) unrefined sugar. Traffic. 
The grand total of the movements of the former kind came in 1906-7 to Refined 
5,984,425 cwt. Fully three-fourths of that amount is usually distributed 5"S**- 
from the seaport towns, and thus includes (with local manufactures) the 
foreign imports. The shares taken were :—Bombay, 2,039,492 cwt. ; Participation, 
Karachi, 1,863,451 cwt.; Calcutta, 1,248,595 cwt.; and Madras, 111,368 

ewt. And these figures are relatively correct for at least the past five 
years. The Ca.curra supply ordinarily goes to Eastern Bengaland Assam, Destination. 
572,591 ewt. ; to Bengal, 363,641 cwt. ; and to the United Provinces, 235,573 

ewt. The Bomsay supply goes to the Bombay Presidency, 843,067 cwt. ; to 
the Central Provinces, 367,255 cwt.; to the United Provinces, 358,530 owt. ; 

and to Rajputana and Central India, 241,363 cwt. The Karacut supply 
goes principally to the Panjab, 1,427,823 cwt., and to Sind, 345,593 ewt. 
But Calcutta has, however, manifested a remarkable expansion which is 

most significant. In 1900-1 exports from Calcutta by rail and river were Calcutta an 

477,636 cwt.; in 1901-2, 505,789 cwt.; in 1902-3, 567,200 ewt.; in Caee 
1903-4, 839,210 cwt.; in 1904-5, 1,002,185 ewt.; in 1905-6, 1,059,416 

ewt.; and in 1906-7, 1,248,595 cwt. This perhaps is the direct expression of 

the expanding foreign imports. Thus in 1900-1 Bengal (Calcutta mainly) 

imported 1,342,034 ewt. of refined or crystallised sugar, and that figure was 

gradually augmented until in 1904-5 it stood at 2,107,461 owt., in 1905-6 at 

2,197,303 cwt., and in 1906-7 at 3,305,860 cwt. The increasing importance 

of Calcutta in the foreign sugar trade is a feature of great consequence. 
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Of the consuming provinces it is curious to observe that in 1906-7 the 
Panjab heads the list with 1,664,133 ewt: ; then comes Bombay, 869,528 
owt.; the United Provinces, 712,559 owt, ; Eastern Bengal and Assam, 
603,223 cwt.; Central Provinces, 487,7 17 cwt.; and lastly, Bengal, 
465,493 cwt. "These figures would seem somewhat at variance with the 
opinions often advanced (and mentioned above) that the imported sugars 
are mainly consumed in the regions of low Indian production... By way 
of illustration it may be mentioned that the imports into the United Pro- 
vinces by rail were in 1900-1, 316,722 ewt.; in 1901-2, 492/921 ewt. ; 
in 1902-3, 385,125 ewt.; in 1903-4, 614,355 cwt.; in 1904-5, 533,580 
ewt.; in 1905-6, 752,091 ewt.; and in 1906-7, 712,559 cwt. These 
provinces are the headquarters ‘of Indian cultivation, and even there 
foreign sugars seem to be finding a profitable market. 

The traffic in UNREFINED sugar carried by rail and river came in 1906-7 
to 9,420,832 ewt: The chief exporting centres (as might have been inferred 
from the Agricultural Statistics) are the Untrep Provincgs with, in 1906=7, 
4,054,814 cwt. : consigned to the Panjab, 1,479,307 cwt. ; Rajputana and 
Central India, 1,395,301 ewt. ; Bombay, 363, 912 ewt.; Bengal, 287,866 cwt.; 
the Central Provinces, 204, 988 ewt.; the balance in smaller quantities. 
Next may be mentioned Catcurrd with 1,958,828 cwt.: to Bengal, 1,005,932 

cwt., and to the United Provinces, 468,063 cwt. Then Brneat, with an 
export of 1,190,857 cwt. : sent to the United Provinces, 380,831 cwt. ; Cal- 
cutta, 250,230 cwt.; the Central Provinces, 198,377 cwt. ;/ Eastern Bengal 
and Assam, 159,380 cwt.; Rajputana and Central India, 121,374 ewt. The 
other exporting centre is Mapras, 887,837 ewt.: to Madras ports, 361,693 
ewt.; Bombay, 215,871 ewt.; and the Nizam’s Territory, 137,659 ewt. 
We thus learn that Rajputana and Central India were the most important 
consuming provinces of the gur carried by rail and river, viz., in 1906-7, 
1,857,989 cwt.; then followed the Panjab, 1,608,556 cwt.; then Bengal, 

1,331,406 cwt.; next the United Provinces, 920,815 ewt. ; ‘Bombay, 
822, 158 cwt. ; Central Provinces and Berar, 801,722 ewt: ; and Eastern 
Bengal and Assam, 724,821 cwt. 

Perhaps the most significant fact brought out by these returns? is the 
dependence of f Rajputana and Central India, as also of the Panjab, for their 
supplies of gér on the provinces of India, and for crystallised sugar on 
foreign countries. Another very striking peculiarity is the small share 
taken by the Madras Presidency in the returns of internal trade, a cireum- 
stance perhaps due to the greater success of the Aska and other Madras 
Presidency mills in meeting local demands. 
_ Coastwise: also Trans-frontier.—These do not in any material respect 
modify the chief features of the internal trade, and need not therefore be 
here specially reviewed. A1¢) BOR 

_SALEP.—The name given to the dried tubers of various species pst 
orchids, such as Ewlophia (D.E.P., iti., 290-1) and Orchis (D. E.P., v., 
492-3). It is commonly known in Tndia as salab- (or salep) misri (= Salep 
of Egypt). 

According to the authors of Hobson-Jobson, salep is correctly identified by 
Ibn Baithar with the satyrium of Dioscorides and Galen. Perhaps the earliest 
reference to salep, in connection with India, is to be found in the Voyages of Ibn 
Batuta, of date 1340 (French ed., 1855, iii., 382), where amongst the pro ions 
given to the travellers by the Sultan of Delhi, salip is mentioned. Again, Alex 
ander Hamilton (New Acc. EZ. Ind., 1727, i., 124-5) speaking of Tatta’ on the 
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COMMON OR TABLE SALT ‘soptew onLORIDE 
‘wiver Indus, says: ‘ They have a fruit, that grows in their fields and gardens, 
‘walled ealob, about the size of a peach, but without a stone. They dry it hard 
-before they use it, and being beaten to a powder they it a tea and coffee 

and take it with powdered sugar-candy, They are voy that it is « 
reat restorative to decayed animal spirite.'' The article ot in the Indian 

: has been ascertained to be chiefly the product of several species of 
Butophia, viz, B. campestris, B. nuda and B. virens (mankand or Lahore 
salep of the shops), pote) apart also from the iow of a few other 
and is prod on the of Afghanistan, Baluchistan, Persia and ; 
‘but the Nilgiri hills and Ceylon are said to furnish part of the Indian supply. 
‘The salep of European commerce is procured chiefly from the Levant, and to some 
extent from Germany, etc., derived mainly from the tubers of Orehia maweuta, 
‘The tubers are dug up after the plant has flowered, and the plamp, firm ones are 
washed and set aside, and subsequently strung on threads, sealded, and dried in 
the sun or by artificial heat. The commercial article is met with in three forms— 

ricer sdlab) has been identified as being derived from a species of Afticm 
A. Macleaniti, Baker, Bot. Mag., t. 6707; Aitehison, Annals of Botany, 1889-90, iii., 

149-55); while the tuberous roots of Asparagus adscendens (West Himalaya 
bits anjadb) and of A. raecemosus (Deccan) are the white misali (D.Z.P., 1., 

3-6) ; Curentigo orchioides, the black misali (D.Z.P., ii. 650-1), and cer- 
tain species of Mabenaria are also so used (Watt, Comm. Letters, Upper Ind., 
1899, 13). Besides these substitutes an imitation salep, made of potatoes and 
gum (known as banawati salab), is largely manufactured for the Indian market. 
.. A-considerable Trans-frontier trade exists in salep from Af, i Persia, 
Baluchistan and Bokhara into India. A little re is also done in collecting 
and crying in India itself, mostly Kashmir and Lahoul, the tubers of Orehis 
tatifotia, but the bulk of the ordinary article met with in the country is im- 
sported by sea into Bombay from Persia and the Levant. [C/. Milburn, Or. 
Comm., 1813, i., 108-9; Pharmacog. Ind., iii., 384-7.) 

 SSALT, SODIUM CHLORIDE: Ball, Man. Econ. Geol. Ind., 
iii., 475-92 ; Blanford, Mem. Geol. Surv. Ind., 1865, iv., 215; Wynne and 
Warth, 1875, ix., 89, 299; Wynne, Geol. Salt Range, 1878, xiv., 1-294; 
Oldham, Ree. Geol. Surv. Ind., 1871, iv., 80; Memo. on Systems and Methods, 
Admin. of Salt Dept. and Rev. in India, 1894; Watt, Rev. Min. Prod., 
1894-6; Director-Gen. of Stat. Rev., 1899-1903; Holland, Rev. Min. 
Prod., in Ree. Geol. Surv. Ind., 1905, xxxii., 78-86; 1906, xxxvi., 79-81 ; 
Imp. Gaz., iii., 236; Gaz. of India Eztra., March 21, 1906. Common Salt, 
‘Table Salt, namak, nimak, lén, nun, mitha uppu, lavanam, ldvana, sa, ete. 
_ History.—Salt in India is perhaps contemporaneous with the birth of 
Indian agriculture. Its most ancient Sanskrit name, Lévana, has few, if 

any, other meanings than salt or saltness. Susruta, the father of Indian 
medicine, speaks of four kinds of salt, and these correspond with the four 
chief grades known to-day, viz. Saindhava, the rock-salt of Sind and Kohat ; 

Sdmudra, produced from the sea ; Romaka or Sékam bari, Sambar Lake 
salt; and Pénsuja or Ushasuta, salt produced from saline earth. In 

modern commerce, according to Mr. A. 8. Judge, there are in Calcutta 
some thirteen forms or grades of baat, as for anne a : ; m Liv Middl Hast! 

Sand Bristol—the bull gon nay og she minea of Cheshise. ie thomsen he 
the greater part of Bengal and Assam. (2) Hamb —a rock salt obtained 

from the mines. (3) Aden karkach salt, manufact from sea-water by solar 

evaporation. (4) Aden crushed salt. (5). Rawayah karkach salt—this comes 

from the African coast of the —Red Sea. (6) Rawayah crushed salt. (7) Salif, 

karkach salt—this also comes from a port (Salif) on the African coast. (8) Salif 

crushed salt. +?) eats ye Persian agg ne used ae be ae Ly = 

ab sailing-shi ut as these are rapi e 18 On 

Sesto (10) mbay karkach salt. Wii} Spann karkack salt—this is im- 
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ported from Tarravieja in Spain and is obtained by solar evaporation. | (12) Port 
Said karkach salt. (13) Madras karkach salt—this is imported by Calcutta from 
Coconada, Vizagapatam and Tuticorin. It is obtained by solar evaporation, 
has a brown appearance, is gritty, and accordingly not much in demand. 

Although India possesses a mountain range of rock-salt, immense beds of 
salt-bearing soils and a vast extent of salt lakes, as well as many hundred miles 
of sea-coast where sea-salt might be manufactured, the conviction prevails that 
it will not pay to carry salt. over more than some 300 to 400 miles, by internal 
routes, from any centre of supply. Moreover, the export traffic of India originates 
shipping that practically conveys salt as a ballast cargo, the profit being in the 
return cargoes. It is on these and such-like considerations that Bengal has always 
been largely dependent on external sources... Owing to the immense amount 
of fresh water poured into the Bay of Bengal, it does not pay to etnaghx. yee 
sea-salt near Calcutta. 

Sources of Supply.—Holland gives the following classification :— — 
(1) Sea-water, from which 61:8 per cent. of the total production was 

obtained during the period (1898 to 1903) ; 
(2) Subsoil water and lakes in areas of internal drainage, in. both 

of which the origin and mode of concentration of the salt are the results 
of essentially similar natural processes. From these sources about 27 
per cent. of the total was obtained ; and 

(3) Rock-salt beds, from which 11:2 per cent. of the total was ob- 
tained by mining and quarrying.” 

Salt Mining in India.—There are three chief centres—the Salt Range 
of the Panjab, the Kohat hills, North-West Frontier Province, and Mandi 
State in Kangra district, Panjab. These have produced, for the five years 
ending 1903, the annual average of 109,000 tons, of which 81 per cent. is 
obtained from the Salt Range, 14°5 per cent. from Kohat, and 4°3 per cent. 
from Mandi. 

The following particulars may be here given from Holland (J.c.; ane 
83-5 

< ae chief deposits of rock-salt are in the so-called Salt Range of the Panjab, 
where the seams of salt. and included marl partings have, where worked in the 
‘Mayo mines at Khewra, an aggregate thickness of 550 feet, of which five seams of 
‘pure salt make up 275 feet, the rest, known as kolar, being too earthy and impure 
to be marketable. These beds occur in a formation lying directly underneath 
beds of Lower Cambrian age, but it is suspected that they may be of Lower 
Tertiary age, like the other salt deposits of this part of India, and that they have 
arrived in their present apparently anomalous position by an overthrust of the 
older fossiliferous beds. 

‘* Mining for rock-salt is carried on in the Mayo mines, Jhelum district, the 
Warcha mines in the Shahpur district, and across\the Indus at Kalabagh. The 
rock-salt in this area varies from white to brick-red in colour, and thus differs 
in colour from that of the Kohat area. 

““The most important of the mines in the Salt Range are the Mayo mines. 
near Khewra (32° 39’ ; 73° 3’). In this area salt-quarrying was practised for an 
unknown period before the time of Akbar, and was continued in a primitive 
fashion until it came under the contro] of the British Government with the 
occupation of the Panjab in 1849. In 1872 the system of mining was reor, anised, 
and the work now in operation was planned out by Dr. H. Warth, late Deputy- 
Superintendent, Geological Survey of India. aor 

** The rock-salt being raised in the Mayo mines has; on account of its purity, 
a wide distribution. A recent analysis of one of the seams gave the following 
results :— 

** Sodium chloride {3 vie ¥, e ~H Ph 98°86 
Sodium sulphate La ale a ar 43 “Hy 0°57 
Sodium carbonate OY ti. ba we 1% wa) trace 
Magnesium chloride .. ak A *: SF Sh nil 
Moisture... 9. Ws ak sa Bee bia ue 4) 0:08 

99°51 
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MINING AND EVAPORATION SODIUM 

“Inthe Warcha mine, Shahpur district, the seam of rock-salt being worked 
is 20 feet thick, with a one-foot parting of marl, dipping 30° to the N.N.W, 
__“ About two miles E.N.E, of Kalabagh on the Indus, rock-salt is worked 
in Open quarries on the east slope of Sandagar hill. 
_ “The rock-salt raised in the Cis-Indus mines and Kala quarries ie prin- 
cipally consumed in the Panjab and North-West Frontier Province. During 
1 t six years the average annual sales in these provinces amounted to 

i4 tons, or 82°3 per cent. of the total. In the same period the rock-salt sent 
to the United Provinces averaged 10,049 tons a year, or 11°3 per cent., whilst as 
much as 5°7 per cent. of the total sales, or an annual average of 4,933 tons, 
reached as far as Bihar, and small consignments of about 10 tons a year were 

to Lower Bengal. The ave annual amount of 580 tons which 
entered Sind formed 0°7 per cent. of the sales for the years 1897-8 to 1902-3, 
_ “The Kohat salt is grey in colour with transparent patches. It is worked 

in open quarries, and the masses exposed may be fegarited as practically inex- 
havstible at tho present rate of output. In the anticlinal at Bahadur Khel, 
where the salt is seen to be at the base of the Tertiary system, the beds can be traced 
for a distance of about eight miles, with an exposed thickness of over 1,000 feet. 

“In Mandi State, rock-salt is worked in open quarries near the faulted 
unction of the Tertiary and the older unfossiliferous rocks at Guma and Desay: 

Mandi salt is of a dirty plum-colour, containing earthy impurities whic 
bring down the available sodic chloride to 60 or 70 per cent.” 

_ Salt-evaporation in India.—This may be referred to two sections— 
(a) direct evaporation of sea-water; (b) subsoil and lake brine. The 
former is chiefly conducted at Bombay and Madras, these two presidencies 
usually contributing between them about two-thirds of India’s total salt 
supplies. Holland (/.c. 89-91) observes :— 

Of the salt produced in Bombay, about 78 per cent. was obtained from 
sea-water, the rest being manufactured from subsoil] brine at hora and 
Udu on the border of the lesser Rann of Kach, and ibly derived from in- 
filtrated sea-water. The Madras salt is practically all made from sea-water, a 
very small quantity of spontaneous salt being collected at Pandraka in the 
Masulipatam Sub-division. 

“The chief manufacture of salt in Burma takes place also along the sea-coast, 
but subsoil brine is evaporated at various places in Upper Burma, notably in 
Lower Chindwin, Sagaing, Shwebo, Myingyan, and Yamethin districts, and in 
smaller quantities in Minbu and Meiktila, as well as at Mawhkeo in Hsipaw State. 
During the past six years the average annual production of this salt in Burma 
has been 3,432 tons.”’ 

**In Sind 88 per cent. of the salt raised during the years 1898-1903 was ob- 
tained from sea-water, and 12 per cent. from the Saran and Dilyar deposits on 
the edge of the great desert.” 

““The second form of occurrence’ (subsoil and internal lake brine) “is 
characteristic of areas in which evaporation of rain-water is excessive compared 
to run-off, and the salt recovered in these areas is that merely arrested on its 
journey to the sea, where, in the same way, it is concentrated by evaporation of 
the water. The most prominent of such areas is the desert-belt of Rajputana, 
including the salt-lakes of Sambhar, Didwana, Falodi Lonkara-sur and Rachor. 
Rewassa, with a brine-impregnated subsoil along the whole valley of the Luni, 
as well as the country to the west in Sind around the Rann of Kach and the delta 
of the Indus. To the north of the Rajputana country subsoil brine is raised and 
evaporated for salt in a cluster of villages in the Sultanpur mahal, south-west 
of Delhi. Other places occur in parts of the United Provinces and in Berar, 
where large quantities of salt were formerly obtained from subsoil brine in the 
alluvium of the Purna river. In Gwalior State salt is regularly manufactured 
from subsoil brine, the average annual production during the years 1898 to 1903 
having been 434 tons. In Bihar a small quantity of salt is separated in the manu- 
facture of saltpetre.” The returns for the past four years in Bengal show an 
average of 106 tons per annum produced. — 

. Sambhar Lake.—F. Ashton (Agri. Ledg., 1900, No. 13), Deputy 
Commissioner of Northern India Salt Revenue, wrote a brief account of 
the salt*industry of India, also a highly instructive and copiously illus- 
trated statement of the Sambhar Lake salt and the other salt works of 
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Rajputana (Journ. Ind. Art Indust:, 1901, ix., No. 73). He tells us that 
the salt industry of Rajputana produces ‘about: 200,000 tons a year and 
meets the requirements of 59 millions of people. The Sambhar Lake, 
it. is believed, has been worked for salt for the past 1,400 years. It is 
about 20 miles in length, the breadth varying from 2 to 7 miles, and it 
covers an area of 90 square miles. The surrounding country is sandy 
and sterile, with the great Indian desert to the westward.. The density. 
of the lake brine varies with the annual accumulation of water. In years. 
of normal rainfall it is about 3° Beaumé (the density of sea-water), but 
when very full is considerably less, and during years of drought it may’ 
be as high as 10° Beaumé. 

The lake was taken over by the Indian Government in 1871, and since 
that date has yielded 4 million tons of salt. | It lies within the boundaries 
of the Native States of Jaipur and Jodhpur. Holland remarks that 
“the Sambhar Lake is a silt-filled depression in the Aravalli schists and 
gneisses, in which a body of mud and sand with kankar and gypsum (some 
75 feet thick in what appears to be about the centre of the depression) 
includes from 2 to 12 per cent. of sodi¢ chloride, with smaller quantities 
of sodic sulphate, sodic carbonate and potassic sulphate. Every year 
the water brought in by the rivers, which are in flood during the monsoon, 
forms a lake some 60 square miles in area and 2 to 3 feet deep. The- 
water, which is fresh when it first comes in, takes up salt from the accumu- 
lated stocks in the silt and forms a strong brine, which is partly led into’ 
prepared enclosures (kyars) for the separation of the salt by solar evapora- 
tion, partly isolated by temporary reservoirs constructed and cut off bodies 
of the lake-water in anticipation of the recession towards the centre during 
evaporation, and partly forms a thin crust of white glistening salt on the 
bed of the lake, where it is allowed to remain until the arrival of the next 
monsoon and the usual annual flooding of the lake.” 

“ During the past few years the quality of Sambhar salt is said to hava 
depreciated, and it has been suspected that the large quantities which 
have been removed have at last made an impression on the great stores of 
salt which must have accumulated in the lake silt, appreciably raising the 
proportion of the associated compounds sodium sulphate, sodium carbonate 
and potassium sulphate.” . 

In the Records of the Geological Survey (1905, xxxil., 81; xxxiil.,. 
100-2) will be found a highly instructive refutation of the opinion 
that the supply from Sambhar was decreasing. “The rise in the pro- 
portion of other salts is small and possibly at present unimportant ; the 
rise in the level of the silt is perhaps more serious; but, whatever may 
be the cause, it would be humiliating to watch the failure of this lake, 
when one knows for certain that it contains, in its uppermost 10. feet of 
silt, enough salt to supply the requirements of this section of the Salt: 
Department for another 300 years.’ 

Ashton explained that the manufacture of salt at the lake is dependent 
upon the monsoon rainfall. . “ This,” he says, “ greatly varies from year 
to year, and the outturn of salt fluctuates in accordance with the quantity 
of the brine in the lake. The greatest quantity produced in any one year 
has been about 260,000 tons, and during a year of excessively. heavy 
rainfall only about 3,300 tons were obtained.” 

After Sambhar, the Pachbadra salt source is next in importance: This 
is situate in J odhpur (Marwar, as it is well named—the land of death). 
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ronment Departments 
The town of Pachbadra has a population of 5,000, and stands on the right 
bank of the Luni (the salt) river and at a distance of 40 miles from the 
cityof Jodhpur. The salt is found in the upper end of a sand-valley, the 
salt-bearing tract being about six miles long and under two miles wide. 
Allover that area brine-springs exist, and from these the salt is manu- 
factured. In 1878 the Government of India purchased by annual subsidy Perchased by 
complete control of these brine-wells, the production of which is about °°" 
30,000 tons. Pits of an average length of 230 feet and a breadth of 60 feet Collection. 
are dug to the level of the brine-springs and become filled with brine to a 
depth of 3 feet. Thorny branches of Lycium europaum are thrown 
into'the pits and the salt precipitates on these, thus causing more flow of 
brine. density of the brine varies from 20° to 25° Beaumé. 

The salt source of Didwana is also situate in Jodhpur at a distance Didwana. 
of 40 miles N.W. of Sambhar Lake. The supply of brine is abundant 
and believed to be inexhaustible, and in the dry climate of the desert 
manufacture could be carried on for nine months of the year. The rainfall Ratntal no 
has no effect on the salt-producing capabilities of this source. Since the “°° 
Government acquired sole rights (1878) about 300,000 tons of salt have Government 
been made. The cost of production comes to 10d. a ton and it is sold at “°*"™ 
ls. 8d. a ton, but the want of sufficient means of transit restricts the 
traffic. The Didwana salt is practically all consumed in Rajputana and 
the adjoining districts of the Panjéb. During the years 1897 to 1903 Production. 
the annual average production came to 10,502 tons. 

z These salt-wells thus occur in what may be viewed as a former bed of Kach. 
the Luni river; and lower down in the present basin, just before the river 

! debouches into the Rann of Kach, a large delta is formed through which 
_ during floods numerous channels carry the waters to the sea. In the 

dry months of the year, when the bed of the main stream is perfectly dry, 
brine percolates into the tributary channels and salt is formed naturally 

* in thousands of tons annually, only to be swept away when the river comes 
down in torrents with the monsoons. 

THE SALT DEPARTMENT.—In 1894 the Government of India had Salt De- 

a Memorandum prepared, as a conspectus of the systems and methods of P®rtment. 
the administration of the Indian salt revenue in all its branches and in 
all provinces. There may be said to be four centres of administration— 
(1) Bengal, (2) North India, (3) Bombay and (4) Madras. These are 
briefly as follows :— 

1. Bengal.— Bengal and the greater part of Burma obtain their salt Bengal. 
by importation. Under the Muhammadan rule a tax was levied on salt Muhammedss 
by means of imposts on the privilege of manufacture, and by duties on 
the transport of salt from the places of manufacture to the interior of the 
country. Later on a system was gradually matured which provided for 
the control, the manufacture, and sale at the agency to the Company’s 
servants. This was introduced by Clive and perfected by Warren Hastings warren 
in 1765 to 1780, and it survived in a modified form till 1862. A Govern- =“ 
ment'salt monopoly similar to that which existed in Bengal was introduced 
in the Madras Presidency at the beginning of the 19th century. In 
Bombay salt did not become a considerable source of revenue till 1837. 

“ The trade in Cheshire salt rose to importance about the year 1835, Imported Salt 
and thenceforward imported salt gradually ousted the Native product in 
Bengal proper, until by 1873-4 local manufacture had and the 
accumulated stocks had become exhausted. The dampness of the climate 
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and the large amount of fresh water discharged into the Bay of Bengal 
by the Ganges and the Brahmaputra tell against efficient salt-manufacture 
on the Bengal coast, but the manufacture of salt was not finally abandoned 
in Orissa until 1898. Nearly half the salt imported into Bengal comes 
from Liverpool, and the rest principally from Germany, Aden, Maskat, 
Jeddah, Bombay and Madras. Since the construction of the railway along 
the east coast, Madras salt transported by land has begun to compete 
successfully with the imported commodity.” -[Jmp. Gaz., iv., 248; Geake, 
Repts. Admin. Salt Dept. Beng., 1906; Keith, Repts. Admin. Salt in 
Burma, ete.] 

2. North India.—This embraces the United Provinces, the Central 
Provinces, Rajputana, Central India, the Panjab, and the North-West 
Frontier Province. Its sources of supply are Sambhar, Didwana, Pach- 
badra and Sultanpur evaporation works, and in addition the salt-mines 
of the Salt Range of Kohat and Mandi. 

Under the Sikh Government salt was one among forty-eight articles 
liable to customs, excise, town or transit duties. But the Sikh Government 
did not establish any system of management nor a fixed scale of duties. 
Since taken over by the Government of India the manufacturing and 
preventive operations have been directly controlled by the Northern India 
Salt Departement. “‘ Along with salt duties, the British administration 
inherited an immense number of transit duties, levied at intervals along 
the trade routes under a system requiring elaborate customs arrangements 
and involving an intolerable hindrance to trade and communication. In 
1843 the transit duties, with the exception of those on cotton and sugar, 

were abolished, and the loss of revenue was partly.made up by enhancing 
the Provincial salt duties. The cotton duties were abolished in 1855, 
while the salt duties were gradually raised until in the period from 1869 
to 1877 the salt tax in Lower Bengal was Rs. 3-4 a maund, in the Upper 
Provinces Rs. 3, in the country beyond the Indus a few annas, and in © 
Madras and Bombay, Rs. 1-13 a maund. The salt sources of Rajputana 
belonged to the Native States in which they were situated, and duty was 
levied on their produce when it crossed the frontier. These arrangements 
could be maintained only by stringent preventive measures. To prevent 
untaxed Rajputana salt, and the lightly taxed salt from the south and 
west, from coming into Northern India, it was necessary to maintain a 
customs-line extending for nearly 2,500 miles, from Torbela, near Attock 
on the Indus, to the Sambalpur district of Bengal. The line was guarded 
by an army of nearly 13,000 officers and men, and consisted, along a large 
part of its course, of a huge cactus hedge supplemented by stone walls and 
ditches. It must be remembered, however, that this line took the place 
of a more annoying system of innumerable customs ports scattered 
throughout the interior of the country.” 

“In 1870 the Government of India acquired a lease of the Sambhar 
Lake, with a.view to increase and cheapen the supply in the United Pro- 
vinces; and in 1874 over 760 miles of the eastern portion of the line were 
abandoned, the trade in this direction having concentrated itself on the 
railway route. The necessity of changing the whole system was at the 
same time indicated by Lord Northbrook, and a few years later Lord 
Lytton’s Government was able to acquire the remaining salt sources of 
Rajputana and to equalise the duties throughout the greater part of India. 
Treaties were made by the Native States concerned, and in 1878 the Bengal 
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was lowered to Rs, 2-14 a maund, and the duty in Northern India 
to Rs, 2-8. At the same time the duty in Madras and Bombay was raised 
from Rs. 1-13 to Rs.2-8 a maund. The whole customs-line was 
abandoned in 1879, with the exception of a portion along the Indus, 
Maintained to prevent the still hghtly-taxed Kohat salt from being 

led across the river” (Imp. Gaz., iv., 250-1). (Cf. Repts. Admin. 
_N. Ind. Salt Dept.; Drew, Jummoo and Kashmir, 297-301; Lawrence, 

Valley of Kashmir, 1895, 393-5. } 
_ 3. Bombay.—Salt is produced in Bombay for local consumption and Bombay. 
for export both by land-routes and sea to Central India, Rajputana, the 
Central Provinces, the United Provinces, the Nizam’s Territory, Malabar, 
Madras, Bengal and the Straits. Under existing arrangements exports, 
both by land and sea, pay full excise duty to Bombay. By an Act of 1837 
the manufacture of salt was placed under restrictions, and both locall 
manufactured and imported salt were subject to a duty of 8 annas a maund. 
This was gradually raised until in 1888 it had become Rs. 2-8, and in 1903 
was reduced to Rs. 2, and in 1905 to Rs. 1} per maund. The excise system 

18 followed, viz. licenses are issued to private manufacturers at approved 
places which are guarded, and whence no removals are allowed except on 
payment of the duty. In Gujarat all the works in British territory are 
the property of Government. The two chief centres are Kharaghora on Kharaghors. 
the borders of the Rann and Dhardsna on the coast of Surat. The Khara- 
ghora salt is in large crystals made from brine-wells. [C/. Admin. Repts. 
Bomb. and Sind.] 

4, Madras.—Madras salt is practically all made from sea-water. Little Madras. 
is known of the salt system of Madras prior to the establishment of the 
Government monopoly in 1805. Under this system private manufacture Private 
was permitted, but all the salt made had to be sold to Government. The “***s%™* 
salt was resold by Government at a price calculated to include purchase- 
money, storage, transport and other charges reduced to an ave for 
the whole Presidency. Later on the excise system was introduced, but 
this has never been enforced universally, and hence there are two systems, 
one in which the produce has to be sold to Government, the other in 
which salt privately made can be dispensed as the owner pleases, 
but only after paying the duty. [Cf. Admin. Repts. Dept. Rev., 
1895-6 to 1904-5; Dist. Gaz. Bellary, 177-9; Anantapur, 127-8; South 
Arcot, 234-6; etc.]} 

PRODUCTION AND TRADE.—Consumption and Taxation.—* Dur- Production 
ing the six years, 1898 to 1903, the average annual production of salt and Trade. 
in India amounted to 979,572 statute tons.” And following on the 
shrinkage of 1903, there was a great increase on production in 1904, viz. 
to 1,171,050 tons, in 1905 to 1,291,137 tons, and in 1906 to 1,225,280 
statute tons (= 1,244,939 metric tons). This ion was mainly in 
Bombay and Madras sea-salts.. The output of former in 1903 was 
267,619 tons, in 1904 it expanded to 430,409 tons, but in 1905 became 
425,090 tons, and in 1906, 390,535 tons ; while in the latter (Madras) the 
production in 1903 was 244,923 tons, in 1904 it became 356,834 tons, in 
1905, 388,646 tons, and in 1906, 412,717 tons. During the five years 
ending 1906-7 the Imports of salt have been :—-1903-4, 446,559 tons ; 
1904-5, 486,980 tons ; 1905-6, 464,531 tons; and 1906-7, 467,949 tons, 
valued at Rs. 66,77,390 (£445,159). The total supply may thus be ob- 
tained by adding together the production and imports; thus in 1903-4 
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it was 1,426,131 tons, and in 1904-5, 1,657,185 tons; hence home pro- 
duction in the former represented 68 per cent. and in the latter 70 per.eent. — 
of the consumption. : .brmecn. § bund } 

It is thus evident that the reductions of the duty ‘on salt, made suc+ 
cessively in March 1903 and March. 1905, stimulated consumption ; all 
the provinces except Bengal (which draws its supplies from Liverpool and: 
Germany) have shown an increased. consumption.’ From 1888 to 1903 
the duty throughout the greater part of India’ was Rs. 2-8 a maund of 
827 lb., but in the latter year this was reduced to Rs. 2. Again,in March 
1905, the general rate for India, except Burma, was reduced to Rs. 14-per 
maund, A further reduction was made ‘by the budget of March 1907, 
and “the tax is now levied at the uniform rate of one rupee per maund 
over practically the whole of India and’ Burma” (Mor. and Mat. 
Prog. Ind., 1905-6, 75). wiht 

Customs and Control.—It has been fully. exemplified that in 
the production of salt in India there are two chief operations: (1) 
mining and (2) evaporation... Under the supervision of the various de- 
partments, preventive establishments are maintained, to guard against 
illicit traffic in salt removed from natural deposits ; from manufactories, 
whether owned by Government or private persons; and from saltpetre 
refineries, etc. The traffic coastwise is also subject to supervision, and ~ 
special measures have been undertaken to check smuggling from French’ 
and Portuguese, as also from Native State, territories. Briefly, however, 
the modern policy has been to work salt so economically and scientifically. 
that the tax may assume the form of ordinary profit on production and be 
collected. before delivery to the traders, so as to place its subsequent move- 
ment free of all restraint. This, when contrasted with the vexatious and’ 
expensive system inherited by the British administration, will be seen to 
be a vast improvement. Salt is readily available throughout the Empire, 
its price has been equalised, facilities of traffic increased, and a system of 
credit established. ‘‘ At the present day, for example, a trader of the’ 
United Provinces. wishing to obtain Sambhar salt has merely to: deposit 
his money at the nearest treasury, sub-treasury, or appointed’ railway- 
station or post-office, in order to receive his consignment without delay 
or trouble, at any railway station he chooses to name. In’ Madras the 
trade in salt is facilitated by a credit system, under which a merchant on 
depositing securities (with a slight margin for fluctuation of price) receives 

*) CREE 

' a'six months’ credit for payment of duty on which he'can draw from time 
to time. A similar system, but with a shorter credit period, obtains in’ 
Bombay ” (Imp. Gaz., l.c. 252). Seed aE axl 

The following statement exhibits the imports from foreign countries. 
and the production of salt within India in relation to consumption and’ 
revenue :— | OF elute 

veg 
aS - Imports in ‘Production in’ | Total Supply in 

( Maunds. Maunds. Maunds. PONS < 

1890-1 10,790,319 28,649,890 39,440,209 
1895-6 11,443,572 30,865,566 42,309,138 ... 
1900-1 9,810,587 ' 27,363,449 37,174,036". 
1901-2 14,346,947 80,000,077 44,347,024 
1902-3~ 11,835,449 ~ | 28,316,479 | 40,151,928. | 
1903-4 12,460,259 22,400,971 34,861,230 J 
1904-5 13,301,600 30,058,737 43,360,337 | 
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. To: contrast ‘with ces a and to show the , consumed Consump- 
and the gross revenue realised, the following table may now be given + “9. 
od | bs psa 
Re ic, Quantity in Mounds os Roy . \ ad | Consumed. Duty in Re. Realised. 

5 «Sint J. 3676-6 24,237,730 } 5,88,00,810 
ho 1880-1 Aen 27,363,609 6,76,64,790 

Bbyrol{o 1888-6 31,690,062 6,02,48,710 u Se tn 1890-1 $3,280,738 7,98, 10,730 
1895-6 34,686,98 8,21,14,370 

1900-1 35,815,282 8,75,57,786 
Hl 1904-5 39,377,506 7,60,28,401 

1905-6. 40,729,000 6,05,55,000 

_ These tables show the share of the salt of India that is drawn from 
posh countries—approximately a little over one-third the annual 
supply—the quantity passed into consumption, and the duty realised 
therefrom. In 1875-6 the consumption was 24}..million maunds, in Ineressing 
1904-5 it had’ expanded to 39} million maunds, and in. 1905-6 to 403 
million maunds. The consumption steadily progressed and was little, 
if at all, affected by the fluctuations in the rate of. duty 
But during. the years 1904-6, while the duty declined materially the Duty 
consumption. made,a record expansion, And it may be added that 
more recent forecasts would seem to show that the increase may soon 
compensate for the reduction in rate of revenue. The demand for salt 
would doubtless decrease in the affected areas, and yet a study of the 
figures of salt consumption by themselves for the whole of India during 
the past thirty-five to forty years give no sort of indication of the years. No Indication 
of famine included within that period. The progression has kept pace “**™*- 
with the increase in population, and has been little if at all affected either Increased w. 
by famine or taxation.. If surrendered to, private enterprise the price all *°“*“°™ 
over.India would rise and become unequal, thus leading to numerous 
difficulties and hardships, Thus it may be said salt is administered on @ Soccesful 
commercial basis and. the profit secured returns in lessened taxation. 
The returns of the salt trade manifest a continuous expansion with suddea 

periods of sudden development rather than of i :,., Thus, for, ==P*=#es 
example, in 1878-9 the consumption was 25} million maunds and in the 
next year it became close on 28 million. So again, in 1883-4, the con- 
sumption. was a little over 30} million maunds, and in 1884-5 it became 
33 million maunds.. In only two years are material shrinkages manifested, 
viz. 1885-6 and 1888-9, yet in these the effect. was only temporary and did 
not in any way disturb the steady advancement, It is well known that ‘ 
seasons of deficient supply occur from climatic conditions retarding — 
production, and the years 1885-6 and 1888-9 are likely to have been of : 
that nature. | At the present time salt sells on an ayerage at one halfpenny 
a pound throughout the greater part of India, and still. produces a net 
revenue of 5 to 6 million pounds sterling. The incidence of the tax prior [ncidece of 
to 1903 was 4-9 annas per head of population, and by recent enactments 
it became only 4 annas (4 pence a ), the sole contribution of a large 

percentage of the people to the administration. 
Uses,—It is needless to enumerate the numerous purposes served by 

salt. It is used as an article of food, as a manure, in fish-curing, (see 
p- 546), vinegar purification (see p. 1111), ete., ete. 
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NITRE OR SALTPETRE 

SALTPETRE, NITRE OR POTASSIUM NITRATE: Ball, 
Man. Econ. Geol. Ind., iti., 499-501; Watt, Agri. Ledg., 1902, No. 5, 111-4; 
Holland, Rev. Min. Prod. Ind., 1898-1903, in Rec. Geol. Surv. Ind., 1905, 

xxxii., 86-90; also Rev. Min. Prod. Ind., 1906, xxxvi., 81; Hooper, Repts. 
Labor. Ind. Mus., 1902-3, 23-4 ; 1903-4, 37; also Agrz. Ledg., 1905, No. 3. 
The term Saltpetre is used to designate nitrates found in a natural state 
in many parts of the world, chiefly South America, Spain, Persia, Hungary 
and India. In the last-mentioned country the salt bears the following 
vernacular names :—suriakhar, shora (sora), polti-luppu, veti-uppa, san- 
dawa, yanzin, etc. Shord is its Persian name Sanskritised into sordka. 

Occurrence. —According to Holland, the necessary conditions for the 
formation of saltpetre in a soil are— “(1 ) supplies of nitrogenous organic 
matter; (2) climatic conditions favourable to the growth and action of 
Winogradsky’s so-called nitroso- and nitro-bacteria, converting urea and 
ammonia successively into nitrous and nitric acids; (3) the presence of 
potash ; and (4) meteorological conditions suitable for the efflorescence 
of the potassium nitrate at the surface.” 

The necessary combination of characters is to be found in a marked 
degree in various districts in the Indo-Gangetic tract, especially in the 
Bihar section, chiefly Gaya, Tirhut, Saran and Champéran. “In this 
part of India we have a population of over 500 per square mile, mainly ~ 
agricultural in occupation, and thus accompanied by a high proportion of 
domestic animals, supplying an abundance of organic nitrogen. With a 
mean temperature of 78° F., confined to an annual range of 68°, and 
for a large part of the year, when the air has a humidity of over 80 
per cent., with a diurnal range not exceeding 8° above or below 84° F., 
the conditions are unusually favourable for the growth of the so- -called 
‘nitrifying’ bacteria.” 

“ With a population largely using wood and cow-dung for fuel, the soil 
around villages naturally would be well stocked with potash; and 
finally, with a period of continuous surface desiccation following a small 
rainfall, the subsoil water, brought to the surface by capillary action in 
the soil, leaves an efflorescence of salts, in which, not surprisingly, potas- 
sium nitrate is conspicuous. Under these conditions Bihar has for many 
years yielded some 20,000 tons of saltpetre a year ” (Holland, /.c. 86-7). To 
a less extent, commercial saltpetre is also obtained in the United Provinces 
(e.g. Cawnpore, Ghazipur, Allahdbad, Bendres), the Panjab, Kashmir, 
Central India (Bhind and Jwargarh), Bombay, Madras (Coimbatore, Salem, 
Kistna, Vellore, Trichinopoly, Madura), and lastly Burma (Tenasserim). 

Manufacture.—Hooper has furnished a concise account of this subject. 
In preparing crude saltpetre from nitrous earth ‘there are two distinct 
processes—(1) the leaching or exhaustion of the saline matter by allowing 
water to percolate through the nitrous earth; (2) the evaporation of the 
liquor so obtained either by the sun’s rays or by artificial heat. These 
processes are carried on in Bengal by a special caste of men, the lwniahs 
or nunias, but in parts of the United’ Provinces and the Panjab, ordinary 
villagers of no special caste engage in the industry. Near Hissar, the 
crude-nitre makers are generally low-caste kwmbhars, or other Hindus or 
Mussulmans. The nitrous earth is collected from November to the 
commencement of the monsoon. The surface of the soil is scraped’ off 
to a depth of half to one inch and the earth made into heaps or taken 
to the factory. 
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po © surface, which commences to trickle out in one 
a8 nitrous brine. After the first charge of water, more is poured o 
until the brine trickling out appears to be too weak to work. The exhausted 
soil from the filters is taken out and thrown on a heap, which by 
the time the season ends, The li vhdtengn thomendaa holed eek anton 
to an iron evaporating pan or boiler (karahi), which is supported on a brick fire- 
place. The boiler is 5 feet in diameter and is made up of iron sheets riveted 
together, and costs about Rs. 20; the liquor is boiled for about seven hours or 
until it is iently concentrated, To determine this a drop of the solution is 
taken and placed on the thumb-nail. If crystals appear at once, the boiling is 
considered to be complete. 

“‘ The hot boiled liquid is transferred to open vessels of rough pottery to cool 
and crystallise. The crystals will usually have sufficiently formed to be collected 
next morning. They are taken out and drained in which act as filters, 
and then thrown into a pit in the ground, where the crude saltpetre, or kachcha 
shora.as it is called, is stored *’ (Hooper, l.c. 26-7). 

Saltpetre thus obtained (by artificial heat) is termed jaria shora. The method 
of making crude saltpetre by the heat of the sun is practised in the drier 
of the Panjab and in other provinces where the climate permits, but the saltpetre 
(abi shora) is not consid of such good qual . A large quantity of abi shora 
is made annually at Hansi in the Hissar district. 

“The quality of crude saltpetre is considerably influenced by the quality of 
the nitrous earth from which it is made and the processes adopted for ite manu- 
facture.’’ Analyses of various samples of crude saltpetre are given by Hooper 
(Z.c. 31-2). The amount of potassium nitrate ranges from nearly 80 per cent. 

. ina,sample from Hamerpur, to as low as 26°8 per cent. in a sample from Okara, 
and an average of 53 might be given. 

_ Impurities.—The chief impurity is common salt. Ordinary samples of 
crude fitre are stated to contain from 40 to 64 per cent. nitrate of potash, 
and to be worth, at manufactories within easy distance of railways in the 
north of India, one anna per unit per maund for the percentage of potassium 
nitrate present. According to Hooper, a sample containing 40 per cent. 
nitrate of potash would thus be worth Rs. 2-8 per maund, and samples 
containing 64 per cent. of nitre, Rs. 4 per maund. Samples with less than 
40 per cent. nitre would be valued at less, and those containing over 
64 per cent. nitre at more than one anna per unit. . 

Refining.—Before the nitre is ready for market, it has to be freed from 
impurities. This is done in refineries, of which there were 399 at work in 
Northern India (Panjab, North-West Frontier Provinces, United Provinces, 
Bihar) in 1904-5 ; 281 of these were in Bihar (Rec. Geol. Surv. Ind., 
1906, xxxiii., 19). Hooper gives a full account of the arrangements in a 
refinery at Jaimow, Cawnpore, in the United Provinces, to which the 
reader is referred for details. With regard to the methods followed, he 
says, “ The process varies in different refineries and in different parts of 
the country. But as chloride of sodium is the principal impurity and as 
its solubility is practically constant, all the processes followed are based 
on the varying spabiny of nitrate of potassium in hot and cold solutions.” 

The te pursued, nen am to ree wk js a rtd as Bry 4 ae 
tarting the refining process, nitre earth, obtained factory 
won the crude nitre solution obtained boiled down, clarified by sedimentation 
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and set out to crystallise. ‘‘ In from six to’ ten days the erystals' are extracted 
‘and the residual tor or mother-liquor is then available for fature use.” In this 
mother-liquor, crude ‘saltpetre is dissolved and the solution concentrated by 
boiling in large evaporating-pans. During the’ boiling’a dirty white granular 
substance (szta) falls to the bottom of the pan and is removed as it forms. This 
sitta is Sometimes washed and the washing returned to the:pan.: In Bihar. it is 
mixed with the refinery earth. ‘It is'composed for the greater part of common 
salt mixed with other salts, earth and nitrogenous matter.” ‘Meanwhile the 
evaporation of the liquid in the pan is continued at the temperature of boiling 
water. ‘The scum which forms on the surface (zag, zoga, mail or phain) may be 
removed at this stage or after transfer to the settling-tank. ‘‘ After boiling for 
three hours, or until the liquid changes from a dark to a light yellow colour, the 
concentration is considered complete.”” The clarified liquor is transferred into 
one or more crystallising vats. ‘“‘ At the bottom of the settling-tanks is found 
a substance called matiaree, which is a by-product containing nitrates, and is 
accordingly carried off and mixed with the nitrous earth in the factory yard. 
The crystallising-vats under the sheds are filled with nitre liquor to about six 
inches from the top. In the United Provinces, on the surface of each is floated 
a trellis-work made of interlaced bamboo sticks (called tattisin Cawnpore). This 
device facilitates the formation of good crystals. After seven days the bamboo 
frames are removed and the adhering nitre crystals are shaken or picked off, 
and the crystals at the bottom and sides of the trough collected in a heap and 
drained.” 

“The damp saltpetre is contaminated with the mother-liquor adhering to it 
and minute crystals of salt, and these must be removed by washing before the 
salt is ready for market.” ‘‘ Bags containing the refined substance are placed 
over an empty tub or vat, which is slightly tilted to allow the liquor to drain. 
Cold water is sprinkled from time to time upon the saltpetre through the open 
mouth of each bag. This water trickles slowly through the saltpetre crystals, 
carrying with it inferior salts in solution, Some saltpetre is also dissolved, 
but the loss is not great. After the washing, the refined saltpetre is spread out 
and dried, and after remaining a few hours, is conveyed to the store godown” 
(Hooper, /.c. 36). The price of refined nitre in 1904 is stated to have been Rs. 5-8 
to Rs. 6 per maund in Bihar and Hissar, Rs. 8 in Cawnpore, and that of extra 
good quality, Rs. 9. ‘ ; ; i Aa 

Uses.—It is even still an important ingredient in gunpowder, owing 
to the large volume of oxygen it contains, the ease with which it parts 
with its oxygen, and the fact that it does not readily, absorb moisture 
from the air. On the other hand, sodium nitrate is preferred for the 
manufacture of nitric acid because it is cheaper and yields. about 7 per 
cent. more acid. In India, saltpetre is used in association with certain 
animal dyes, such as lac and cochineal. In MxEpicINE it is sometimes 
prescribed because of its diaphoretic properties. Its merits as an anti- 
septic in preserving fish and meat are well known.. As a MAnurz it is 
much appreciated, especially for wheat and tobacco (see p. 771; also 
c.f.. Agri. Ledg., 1893, No. 10; 1897, No. 8, 171), and in India it is 
sometimes used as a flux in glass-making. mpertign 

Production and Trade.—According to Holland, the returns are so 
imperfect, being considerably below the amounts of export, that 
these must be taken as the only satisfactory index of the extent 
of production. For the period which he reviews (1897-1903), the 
average annual exports, including those across the frontier, amounted 
to 382,353 cwt., valued at £262,592. He further states that a com- 
parison with the figures returned for the past twenty years shows 
that there has been only a slight reduction in the amount, exported, 
in spite of the discovery of large deposits of sodium nitrate (now bein, 

extensively utilised in America), of variations in_ tariff, and of whole- 
sale changes in the substances used for manures and in the manufacture 
of explosives, For the six years 1878-1883 the average quantity of 
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saltpetre exported amounted to 405,568 ewt: a year, whilst for « similar 
bod ten years later, 1888-1893, the av i annual exports, were 

4 989 cwt. The ea values, eToys £600,000 to nearly 
£900,000, occurred at the time of the American Civil War from 1860 to 
1864, but saltpetre was then an essential constitdent of explosives: and 
eg eR a reer of supplies. ch 

_ , © The actual figures of the exports of saltpetre during the five years mecent Exports. 
ending 1906-7 were as follows notgob-8y7 aloes ewt., elt 
Rs. 43,27,283 ; 1903-4, 392,114 cwt., valued at Rs. 40,75,364; 1004-5, 
$48,741 cwt., valued at Rs. 36,23,823; 1905-6, 336,429 owt., valued 
at Rs. 38,52,919; and 1906-7, 353,378 ewt., valued at. Re. 41,42,527 
> stay In the last year the largest quantities were distributed as 

United States, 105,034 cwt.; United Kingdom, 98,804 ewt. ; 
China (Hongkong), 78,499 owt. ; Mauritius, 26,174 ewt.; ete.  Practi- 
cally the whole of the exports go from Bengal (348,263 ewt. in 1906-7). 
Holland (Rev. Min. Prod., in Rec. Geol. Surv. Ind., 1907, xxxvi., 81) shows 

the average value per cwt. for the past five years as 14°5 shillings, and 
____ he points out that the importance of the industry may be inferred from 
’ the fact that in Bihar (during 1906) there were 50,469 workers employed. 

Only very small quantities are imported into India by sea, averaging Imports. 
about 19 cwt. during 1901-5, but in 1905-6 the quantity suddenly rose 
to 4,848 cwt. (owing to the importation into Bengal of 4,820 ewt. from 
China); and in 1906-7 fell to 28 cwt.. Considerable quantities, however, 
are annually carried across the frontier, almost entirely from Nepal. The 
actual figures of Trans-frontier imports for the period 1900-5 were as Transtrontier, 
follows :—1900-1, 4,590 ewt. ; 1901-2, 11,352 cwt. ; 1902-3, 2,758 owt. ; 
1903-4, 4,429 ewt. ; 1904-5, 2,872 ewt. 

(Cf. Tavernier, Travels Ind. (ed. Ball), 1676, i, 122; Thevenot, Travels tn 
Levant, Indostan, etc., 1687, pt. iii., 51-2, 105; Macpherson, Hist. Europ. Comm. 
with India, 1812, 162, 408; Milburn, Or. Comm., 1813, ii., 238-42; Rev. Min. 
Prod. Ind., 1894, 26; 1895, 52; Gov. Publicat. Dept., Fin. and Com., on Admin. 
Salt. Rev., Sept. 3, 1894, 45-9; 1896, 54; 1897, 54-5; Waring, Baz. Med. 
Ind., 1897, 107-9 ; Agri. Ledg., 1900, No. 13, 135; Blount and Bloxam, Chem. 

he in. and Manuf., 1900, ii., 400-1, 432; Rept. Admin. Beng., 1901-2, 
35; Craddock, Saltpetre in Burma, Ind. For., 1901, xxvii., 582; Cantor Lect. 
in Journ. Soc. Arts, 1903, lii., 145; Ashton, Ind. Saltpetre, in Anglo-Orient. 
Comm., April 1906, i., 258-60; Rec. Geol. Surv. Ind., 1905, xxxii., 15; 1906, 
xxxiii., 19; Repts. Admin. N. Ind. Salt Dept., 

' SANSEVIERIA ROXBURGHIANA, Schult., 7.; S. cy DEP, 
lanica, Roxb., Fl: Ind., ii., 161; Fl. Br. Ind., vi., 271; Hamoporacea. vi., 7 ii., 

The Bowstring Hemp, maril, murva, murga, murgali, gorachakra, chaga, Bo 

etc., the Sanskrit for it being apparently marura (Jones, As. Res., iv., WORE 

271). 
ft stemless bush with a rosette of succulent radical leaves, each ending in along 

spine. It is by some persons held to be indigenous to India, by others, like the 

remaining members of the genus, to be African. But if not a native of India, the 

vernacular name murva must have been adapted to it from some other plant 

which in ancient times afforded the maurvi string of Berean caste (Inatitutes Mauri String. 

of Manu, ii., 42, 44). One or two species are fair ‘ wn in 

eo gardens as ornamental shrubs, and here and meee i raised 

on account of the fibre. From the succulent leaves, the fibre is extracted and 

is much valued, because of its elasticity and co uent suitability for bow- 

strings. ‘The! reader will find much useful info on this subject in The 

Agricultural Ledger (1896, No. 30), where it will be found murva fibre has been 

recommended as a catch with tea. [C/. Roxburgh, Obs. on Substitutes for Catch Crop. 

Hemp and Flax, 1801, No. 12; Dodge, Useful Fibre Plants of the World, 1897, 

975 

—" ; 



SANTALUM 
ALBUM THE SANDAL-WOOD TREE 
Sandal-wood 

D.E.P., 
vi., pt. ii., 
461-7. 

Distribution. 

Root Parasite. 

Sanskrit 
Knowledge. 

Arab 
Knowledge. 

European 
Knowledge. 

Modern 
Indian 
Knowledge. 

Cultiva- 
tion. 

Parasitism. 

286-90; Kew Bull. (add. ser., i.), 1898, 114-22; Rept. Bot. Gard. Saharanpur, 
1900-1, 11-2; Blackman, Fibres of Hawaiian. Islands, 43-4; Trop. Agrist., 
July 1905, xxv., 232; Dunstan, Imp. Inst. Tech. Repts., 1903, 13; Joret, Les. 
Pi, dans L’ Antiq.; etc., 1904, ii., 355-6.] 

SANTALUM ALBUM, Linn. ; Roxb., Fl. Ind., i., 442; Talbot, 
List Trees, ete., 1902, 293; Gamble, Man. Ind. Timbs., 585-8; Prain, 
Beng. Plants, 1903, i1., 913-4; Watt, Ind. Art at Delhi, 1903, 147-53; 
SANTALACESH. The Sandal-wood, known in Indian vernaculars as chandan, 
chandal, sandal, sukhad, gandha, gandada, suket, sukhud, sundel, srigandam, 
santagu, etc., etc. A small evergreen tree met with in the dry regions 
of South India (Mysore, Coorg, South Maréth4, Hyderabad, Karndtak, the 
Western ‘Ghats, Nilgiri hills, Coimbatore), and in North India chiefly as 
a cultivated plant. It affects open forest lands with grass and patches 
of other trees, usually frequenting red or stony soils. It is a root parasite 
on a long series of host plants, and hence apparently the difficulties ex- 
perienced in systematic plantations where provision has not been made 
for this requirement. On rich soil the plant grows well, but the wood is 
deficient in odour, consequently inferior commercially. 

History.—Sandal-wood has been known in India from the most pueiait ot 
classic times, the Sanskrit authors distinguishing various woods according to colour. 
Chandana might be spoken of as the collective name for the series, srikhanda the ~ 
true (or white sandal), and pitachandana the inferior (or yellow sandal), both being 
derived from Santalum alum, They distinguish two kinds of red sandal or 
raktachandana, namely Pterocarpus santalinus (see p. 909) and Cesalpinia 
Sappan (see p. 194). So, in a like manner, these various woods were known 
to the early Arab traders who visited India and China. Avicenna (ii., 2, 649) 
gives the medicinal properties of the true sandal. Serapion (De Simpl., 346) 
describes white, yellow and red sandal, and speaks of the finest qualities coming 
from Sini (China), an opinion doubtless due to the well- established circumstance 
that the traders from China were in the habit of treating India as a half-way house 
and exchanged some of their Chinese wares for Indian products and manu- 
factures, and on arrival at Arabia all the goods ultimately disposed of came to 
be spoken of as Chinese, because of the traders having come from China, just as 
in the further distribution of these self-same wares they received the names of 
the coast towns of Arabia from which they were finally distributed to Egypt and 
Europe. [C/. Paulus A’gineia (Adams, transl. and Comment.), 1847, iii., 448-9.] 

Marco Polo, in the 13th century, makes frequent reference to Red Sanders 
Wood and to Sandal-wood, and Garcia de Orta (Coll., xlix.) says the white and 
yellow kinds grow in Timor, where it is called chundana and by the Arabs sandal, 
and the other kinds in the Malaya Islands, a special red form known as vermelho 
being obtained in Tenasserim. [C/. with recent information regarding kalamet 
(Mansonia Gagei), Journ. Linn. Soc., 1905, xxxvii., 250-62.] Sandal is de- 
scribed by Acosta, Linschoten, Pyrard, Matthiolus, Bontius, Hove, etc., and 
for Indian writers consult the following :—Abul Fazl, Aini-i-Akbari (Blochmann, 
transl.), i., 81 ; Jahangir, Memoirs (Price, transl.), 14, 63; Foster, £.I.C. Letters, 
1617, v., 267; vi., 163, 170; Alexander Hamilton, New Acc. ZH. Ind., 1727, i., 
306; Jones, Sel. Ind. Pl., As. Res., iv., 253; Milburn, Or. Comm., i., 291; Rama 
Rao, Ind. For., 1908, xxxiv., 17-21. 

Cultivation.—John Scott, Curator of the Royal Botanic Gardens, 
Calcutta, showed that sandal-wood was a root parasite on many plants 
(Journ. Agri.-Hort. Soc. Ind., 1871, ii., 287). Barber (Ind. For., 1902, 
xxvill., 340) urged that a careful study of this circumstance might lead 
to much-needed reforms in the methods of cultivation, as also to the true 
explanation of the peculiar disease known as “ Spike.’’ Brandis followed 
this up by a review of the literature on the parasitism of sandal (Ind. 
For., 1903, xxix., 3-6). Rama Rao (Ind. For., xxix., 386-9) has furnished 
full details of the parasitism, also excellent illustrations, and given a list 
of some 100 host plants upon which the sandal had been found. Lastly, 
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Bandal-wood 
Barber contributed a further paper (Ind, For., 1904, xxx., 545-8; 
1905, xxxi., 189-201), which supplies details of his mi ic studies 
of the haustoria and their nees for certain hosts. ington 
(Ind. For., 1902, xxviii., 139-40), Rama Rao (Le., 1904, xxx., 248-67, 
357-62, 397-402) and other officers of the Forest Department have also 
devoted much careful study to the cultivation of sandal, more especially 
in relation to the production of the maximum percentage of rich-scented 
wood. Lushington observes: ‘On the whole I am inclined to think 
that the best way of aiding the reproduction of sandal-wood artificially 
is to increase the scrub, and this is best effected by merely i 
out fire and grazing. As soon as the scrub reaches two or three feet, Netunet 
sandal reproduces naturally from seed dropped by birds, and this may 
perhaps be further assisted by dibbling.” Rama Rao urges that 
weeding is dangerous, and that only surface pruning when the scrub be- Weeding. 
comes too dense should be indulged in. Lushington mentions 8 inches 
pen in girth per ten years as a safe average, and the exploitable age of Bxplottable Age. 

e trees as forty years, the minimum size being then 32 inches at 44 feet 
from the ground. 

DISEASE OF THE SANDAL.—In 1892 attention was drawn to the ap Diseases 
etme of a disease among the sandal-trees which was attributed to borer 

le (Lehmann, Ind. For., 1901, xxvii., 97). Stebbing (Jnd. For., 1003, 
xxix., app.) furnished a useful account of the insect enemies of the plant. In 
the Forest Administration Report of Coorg for 1903 it was stated that 20,800 
diseased trees had been uprooted, Similar reports exist regarding other dis- 
tricts, while many writers affirm that the extermination of affected trees has 
not checked the spread of the disease. Mr. McCarthy, Deputy Conservator 
of Forests, would appear to have been the officer who first recorded the disease, 
and who apparently gave it the name “Spike.” The diseased branches seem ~ Spike.” 

. to shoot up, forming narrow, thick, stiff leaves, reduced in size as the disease 
advances. The disease spreads to branch after branch, no flowers are formed, 

4 and finally the tree dies. Both Butler and Barber have examined with care 
; diseased trees, but have failed to discover a fungus or other micro-organism 

present in or upon the diseased tissues. The roots of diseased trees have been 
traced from the stem to their ultimate fibrils, and, long before their parasitic 
haustoria were reached, these roots were very ey wear y found dead. Butler 

that the disease somewhat resembled “* Peach yellows,” and, acting 
upon this idea, experiments were performed to test whether it could be com- 
municated by budding. This was found impossible. It would thus seem that 
as yet no satisfactory explanation of the disease has been ascertained, but most 
officers appear to consider that it proceeds from imperfect nourishment due to tmpertect 
the i ciency or unsuitability of the associated plants upon which sandal- Nowsment. 
wood is parasitic. _ ; 

Sandal-wood Oil and Perfume.—It is a somewhat surprising cir- Oil 
cumstance to learn that in the region of greatest success in sandal-wood 
production the manufacture of the oil has hitherto proved a failure 
financially, and is only practised on a small seale and by a very inferior 
process (Holmes, Pharmaceut. Journ., 1885-6, 3rd ser., xvi., 819-22 : 
Sawer, Odorography, i., 315). As matters stand, the sandal-wood oil of Kansuj i 
India is mainly, if not entirely, produced at Kanauj in Oudh. = 

From official correspondence it is learned that according to Mr. 8. Ali Hussain, 
sandal-wood oil was formerly distilled by several firms in Lucknow and Jaunpur, 
where the preparation of sweet-scented essences is a recognised industry. For 
some years past the industry in these towns has and it has become 
the practice to purchase the oil from Kanauj. The method of ee marys de- 

scribed by the Lucknow and Jaunpur men was as follows :—Two of sandal- 
wood, red and white, are known in these provinces. eeateaoe S weed melieeety 

o 
can 

and in dyeing, while the latter alone is employed for the extraction of the 

Trees are found here and there growing in the provinces, bat good wood 

alone be obtained from the Bahraich forests. Until the last ten years wood from 
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THE SANDAL-WOOD TREE 

these forests was used largely, but latterly (owing to the low yield obtained from 
the local wood) supplies have been imported from Bombay which are believed 
to have been derived from Mysore and Malabar. The best wood for the perfume 
trade is held to be that from the damper tracts of the latter—it being assumed 
that the proportion of oil present depends on both the dampness of soil and 
climate of the country of production. . 

The wood is first reduced to a powder, about 40 to 60 lb. of which are 
soaked in clean water for 48 hours, then placed in a copper still. The water, 
carrying the oil evaporates and is condensed in the usual way, when, on cooling, 
the oil floats on the surface and can be collected. It is then refined in various 
ways—filtered, or kept for a year until the sediment of impurities has settled 
at the bottom, etc, It is believed that the water has an important function to 
perform, since certain waters are superior to others. Kanauj is supposed to 
soften the wood and facilitate the liberation of the oil, while that of Jaunpur 
improves the quality of the oil. The Kanauj manufacturers, however, attribute 
their success to their skill and not to any special property possessed by the water. 

It is said that the yield in Kanauj is about 2} to 3 seers of oil to one 
maund of wood. The oil that comes off first from the still is the best 
quality. The following rules are recognised by the manufacturers :—(1) the 
heat must be uniform ; (2) the receivers must be removed directly they are full ; 
(3) cleanliness is essential. If the tinning of the interior of the still is worn out, 
the oil gets greenish in colour from copper ; (4) all joints must be steam-proof. 
There are various qualities of the oil—that made at Kanavj is called mallea- 
gtrt ;. inferior kinds are katthia wala and jahazi. But the inferior oils are believed 
not to be made at Kanauj, and to be used by the traders for adulteration. The 
annual outturn at Kanauj is about 100 maunds of the oil; but the production 
is said to be declining, the reason given being the increasing price of good wood, 
which now fetches Rs. 30 to Rs. 35 a maund. The scarcity of fuel is given as 
another reason of the decline, and the adulterations practised by the dealers as 
a third reason. Ordinary quality of Kanauj oil sells at about Rs. 17 a seer 
(=2l]b.). [Cf. Foster, #.I.C. Letters, 1617, v., 339 ; Gildemeister and Hoffmann, 
Volatile Oils, 1900, 338-45 ; Pharmacog. Ind., iii., 232-4; Hare, Caspari and 
Rusby, National Stand. Dispens., U.S.A., 1905, 1104-5; Hooper, Rept. Labor. 
Ind. Mus., 1903-4, 27.] : 

_ Trade.—The sandal-wood of Mysore and Coorg has not only been 
known from the most ancient times, but has ranked as the finest quality 
for centuries. It is somewhat surprising, however, to read in Stein (Ancient 
Khotan, 447, 452) of a comb found at the Kara-dong ruins (8th century) 
said to be made of sandal-wood. If that determination be correct it 
would point to an Indian trans-frontier traffic of a more varied and ex- 
tensive kind than hitherto contemplated, as existing at that early period. 
The Indian supply of the true sandal-wood is drawn from Southern and 
Western India, and there is nothing to show that this was not always the 
case. The earliest European writers on the modern traffic refer to the 
sandal of Macassar,and a supply from there is stillrecognised in the markets 
of the world. A third grade is designated West Indian, though it is in 
reality procured from Venezuela. According to Gamble, the average 
annual sales of Mysore amount to 1,841 tons; Coorg, 102 tons; Madras 
Presidency, 75 tons ; and the Bombay sales a still smaller quantity—or, say, 
a total annual output of 2,000 tons, valued at £40,000. Speaking of Mysore, 
Pigot (Mysore Sandal-wood, 1899) says the wood is found in a continuous 
belt, about 240 miles long by 16 broad, running from the north-west to 
the south-west of the province. A second and much smaller and less 
important zone lies farther to the east. The total area of both belts is 
about 5,450 square miles. This, therefore, is the chief sandal area of the 
world, since Mysore produces about seven-eighths of the total annual 
supply. Pigot classifies the grades and materials into some eighteen 
sections, ranging in size from billets not less than 20 lb. in weight (vilayat 
budh), the finest grade, down to the sawdust obtained in sawing up the 
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SAPIUM 
THE SOAP-NUT TREE SEBIFERUM 

Chinese Tallow-tree 
wood (the lowest). Every has a value. The heart-wood alone, how- 
ever, constitutes the odoriferous wood. In a sample reported on in the 
Indian Forester (1884, x., 318) this came to four-thirteenths, or, in rough 
figures, one-third of the total weight felled. 

__ SAPINDUS MUKOROSSI, Gaertn. ; 8. detergens, Roxb, Fl. DBP. 
Ind., ii., 280; Gamble, Man. Ind. Timbs., 196; S. Mukorossi, Prain, 11.. 84-5; 
Beng. Plants, i., 344; Duthie, Fl. Upper Gang. Plain, i., 180 ; Brandis, Ind. Y's 
Trees, 191. Met with in the lower hills up to 4,000 feet in altitude, and 
cultivated here and there from Bengal to the Chenab valley. Wild in the 
Minbu district. S. laurifolius, Vahl.; S. emarginatus, Vahl. ; Gamble, 
tc. ; S. trifoliatus, Fl. Br. Ind., i., 682 (in part, but not of Linn.) ; Prain, 
Le. 344 ; S. laurifolius, Cooke, Fl. Pres. Bomb., i., 266; Brandis, Le. 191 ; 
Sapinpacex&. A handsome tree often met with in cultivation, also wild 
from Bengal, through the Central Provinces, Rajputana, etc., to Bombay, 
South India and Ceylon. 

The former is the Soap-nut tree of Northern India and the latter of Central, 
| Western and Southern India, They are collectively described by the Natives 

of India under the vernacular name rithd, and in Sanskrit by the names phenila Vernacular 
and urista. Other vernacular names are, however, used, such as rithia, rita, aritha, Nemes. 
dodan, kanmar, itd, ud-rak, prounanga, puvandi, kunkudu, thali, thalay, chana, 
ete. The fruits of the North Indian form come into market about January or Fruit. 
February, and of the South Indian a little later, say about March to April. From 5% 

# aati Stupenories these yong OF peg | Seer fleshy berries, have been em- 
" ployed as detergents, and by t ers 0 ia are supposed to special Detergent. 
a merits as a preparation (if not aA te for certain pice In Kashmir the 
' nut is preferred for washing shawls to European soaps. In other parts site 
' country they are specially valued for washing silk, and by the Indian  nhpone 

are resorted to for the restoration and brightening of the eoteeen of p and 
5 ornaments tarnished by exposure. 
i As one of the many curious uses of these nuts, it may be said that they are Washing 

2 sometimes employed in washing and bleaching cardamoms, and are supposed C#"dsmoms. 
not only to improve the colour but also the flavour of the spice (see p. 515). The 
soap-nut is used medicinally, both by the Hindus and Wetearassten: and its 
properties are detailed in the Makhzan-ei-Adwiya and the Taleef-Shereef. More 
up-to-date details will be found in the ha iene alg ue BT (i, 367-70), 
and in the Materia Medica of Madras, by Moodeen iff (112-4), ete., ete. 

Mr. A. Storey of Oodeypore pointed out that the honey of the flowers of these Poisonous to 
trees was poisonous to (Journ. Bomb. Nat. Hist. Soc., 1890, v., 423). The Bee 
soap-nut is much used in China for the same purpose as in India (Hosie, Prov. of 
Ssu’ch’uan, 1904, No. 5, 31). 

_  Quillai Bark (the bark of Quitiaja saponaria; Kew Bull., 1904, 1-4) is Quillal Bark. 
‘sent to Europe from Chili as a soap substitute, and a demand has arisen for the 
same, which suggests the possibility of a foreign trade in the Indian soap-nuts— 
_the above species—as also the pods of Acacia concinna (see p. 14). 

| - SAPIUM SEBIFERUM, foxb.; Fl. Br. Ind., y., 470; DBP, 
| ‘Gamble, Man. Ind. Timbs., 1902, 624-5; Hooper, Agri. Ledg., 1904, Yr, P& te 
| ‘No. 2; Evrnorsiace®. The Chinese Tallow-tree, Pippal-yang, mom- Chinese 

‘china, tér-charvi, etc. A small glabrous tree, indigenous and cultivated 
in China and Japan; introduced into and cultivated in Northern India, tree. 
having become almost wild in the Dun (Ronit For. Fl., 1901, 301-2) ; 

fairly abundant in Garhwal, Kumaon and Range, 
- ‘The plant ‘is easily raised from seed, but is y propagated by layers or 
cuttings. The fruit is a 3-celled capsule, each cell with a single seed, surrounded 

with a thick greasy substance—the so-called vegetable Tattow. In China this Vertable 

is used in place of animal tallow for the manufacture of candles and soap, also in Tew. | 
dressing cloth. In addition to the solid fat, the seed-kernel yields about 50 per 
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cent. of a brownish-yellow O11, which is employed medicinally, also as a burning- 
oil and in the preparation of umbrella varnish, Efforts have been made to utilise 
the tallow in India, but the labour and expense involved in extraction are said 
to be far in excess of the value of the product. In the Annual Report (1901-2) 
of the Industrial Section, Indian Museum, mention is made of a sample of 
kernels obtained from Kangra Valley which contained 63°6 of fat. Gamble says 
‘“‘ experiments have been made by Babu Birbal at Dehra Dun and the wax was 
extracted and made into cakes, but the process was tedious and the result not 
very satisfactory, so that the culture of the tree for wax is not recommended.” 
Further details regarding the manufacture, chemistry and trade in vegetable 
tallow will be found in The Agricultural Ledger. The leaves afford a black DyE 
about which little is known. The Woop is white and moderately hard. It is 
made into bedsteads, tables, toys, and has been suggested as suitable for printing- 
blocks. [Cf. Braunt, Pract. Treat. on Anim. and Veg. Fats, 1888, 321; Andés, 
Veg. Fats and Oils, 1897, 201-2; Kew Bull., 1897, 10, 54 ; 1899, 216-9; Thorpe, 
Dict. Appl. Chem., 1900, iii., 31; Wright and Mitchell, O7ls, Fats, etc., 1903, 502, 
531; Hooper, Rept. Labor. Ind. Mus., 1903-4, 26; Hosie, Prov. of Ssu’ch’uan, 
1904, No. 5, 30, 46, ete.] 

SAUSSUREA LAPPA, C. B. Clarke; Fl. Br. Ind., iii., 376; 

Composira. The Costus, kit, pachak, post-khai, rusta, ouplate, kostum, 
changala, sepuddy, etc. <A tall, stout herb, indigenous to the moist, open 
slopes surrounding the valley of Kashmir, at an elevation of 8,000 to 9,000 
feet, and found also in parts of the basins of the Chenab and Jhelum, at 
10,000 to 13,000 feet. 

Costus root has been held in high repute as a medicine from remote times, 
but its origin was for long obscure and was erroneously referred to Costus speciosus, 
As with many other articles of merchandise, it came to be spoken of as obtained 
from regions that were only emporia, not localities of production. Thus Garcia 
de Orta (1563, Coll., xvii.) states that it grows in the region between Bengal, 
Delhi and Cambay, and comes also from Chitore, whence it is brought to Cambay 
and Ahmadébaéd and exported to Europe and parts of Africa. The roots are 
actually dug up in large quantities in Kashmir, cut into small pieces and sent to 
Calcutta and Bombay, whence the drug is exported chiefly to China and the Red 
Sea. In Kashmir its collection is a State monopoly. Lawrence (Valley of 
Kashmir, 1895, 77) says: ‘*‘ Every year a large amount of the roots of the Saus- 
surea Lappa is demanded by the State, and the villagers are obliged to bring a 
certain weight, for which they receive Rs. 4 per kharwar from the State. The 
root, which is known as chob-i-kot, is exported to India, and at present the mono- 
poly in chob-i-kot is farmed out to a contractor for Rs. 45,000 per annum.” 

In addition to its medicinal properties it is a valuable perfume and largely 
used in China as an incense. Is also said to be a good hairwash, having 
the reputation of turning grey hair black. In Kashmir it is much employed 
by shawl-merchants to protect their fabrics from moths and other insects. The 
absence of this particular perfume was for some time made the test for 
imitation shawls. [C/. Clusius, Hist. Hxot. Pl., 1605, 204-6; Pharmacog. Ind., 
ii., 296-303; iii, 165, app.; Henry, Econ. Bot. China, 1893, 19; Rept. Ind. 
Hemp Drugs Comm., 1894, iii., 94; Ann. Rept. Ind. Mus. (Indust. Sec.), 1894-5, 
33; Dutt, Mat. Med. Hind., 1900, 180-1.] 

SCHLEICHERA TRIJUGA, Witlld.; Fl. Br. Ind., i., 681; 
Gamble, Man. Ind. Timbs., 1902, 194-5; Brandis, Ind. Trees, 1906, 
189-90; SapinDAcE%. The Lac Tree, Kosumba, or Ceylon Oak, kosum, 
gausam, gosham, pisku, roatanga, paka, pdvd, pulachi, sagdi, chendala, 
kassumar, kusumb, gyo, etc. A large deciduous tree, in the “ dry chiefly 
deciduous forests in the greater part of India, Burma and Ceylon, but 
apparently absent from Bengal and Assam” (Gamble). Recent in- 
vestigations have shown, however, that the tree does occur in Bengal 
(especially Chota Nagpur), though not in Assam. 

The most valuable product of this tree is the Orn yielded by the seeds, which 
is used for culinary and lighting purposes, also as a hair-oil and in Native medicine. 
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SESAMUM 
THE MARKING-NUT TREE INDICUM 

Gingelly 

hair, and is reputed to be the original Macassar o Recent! has been 

mills, and of cotton and oil presses. [C/. Pharmacog. Ind., iii. . 138-9 
Journ. Soc. Chem. Indust., 1900, xix., 254, 672; Thorpe, Dict. Appl. ., 1900 
iii., 31; Wright and Mitchell, Oils, Fats, etc., 1903, 542; Hooper, Rept. Labor. 
Ind. Mus., 1904-5, 26; Trop. Agrist., Oct. 1906, xxvii., 309-10.) 

SEMECARPUS ANACARDIUM, Linn. ; Fl. Br. Ind., ii., W; 
Talbot, List. Trees, etc., 115; Kanjilal, For. Fl., 1901, 102; Gamble, 
Man. Ind. Timbs., 220-1; Cooke, Fl. Pres. Bomb., 1903, i., 278-9; 
Prain, Beng. Plants, 1903, i., 353; Watt, Kew Bull., 1906, 189; Awacar- 
piace®. The Marking-nut Tree, bheld, bhildwd, kongki, soso, kokha, 
shaing jiri, bibu, gheru, etc. A deciduous tree of the Sub-Himalayan tract 
from the Sutlej eastwards, ascending to a height of 3,500 feet and found 
throughout the hotter parts of India as far east as Assam. 

It yields by tapping the stem an acrid, viscid juice from which a varnish is 
made (see Melanorrhea, p. 779), but the most important product of the tree is 
the fruit, ene. prucasp of which contains a bitter and powerful astringent prin- 
i univ y used in India as a substitute for marking-ink. It gives a 
colour to cotton fabrics, but before application must be mixed with limewater 
as amordant. In of Bengal the fruits are also used as a dye, either alone 

‘ or with alum, while throughout India they hold an important place in Native 
medicine. The fleshy cups on which the fruit rests, and the kernels of the 
nuts, are eaten as food. ([C/. Acosta, Tract. de las Drogas, 1578, 323; Piso, 
De Med. Bras., 1648, 57-9; also Mant. Arom., in Ind, Utri re Nat. et Med., 1658, 
193-4: Marcgraf, Hist. Pl., in Piso, De Med. Bras., 94-5; Boym, Fl. Sin., 1656, 
e.; Labat, Nouv. Voy. aux Isles de L’Amer., 1724, ii., 385-7; Paulus Migineta 
(Adams, transl. and Comment.), 1847, iii., 450; Pharmacog. Ind., i., 389-92; 
Moodeen Sheriff, Mat. Med. Mad., 1891, 124-8; The Bower Manuscript (Hoernle, 
transl., 1893-7, 83, 108, etc.; Duncan, Dyes and Dyeing in Assam, 1896, 47-8 : 
Sen, Thesis on S. Anacardium, 1902; Dutt, Mat. Med. Hind., 1900, 141-2; 
Achart, Quinze Cents Plantes dans l’ Inde, 1905, 386—7.] 

SESAMUM INDICUM, Dc.; Fl. Br. Ind., iv., 387; Heuzé, 
Les Pl. Indust., 1893, ii., 142-50; Semler, Trop. Agrik., 1900, ii., 472-84 ; 
Wiesner, Die Rohst. des Pflanzenr., 1903, ii., 768-78 ; Pepattne®. Gingelly 
(or Gingeli) or Sesame Oil, til, tir, tal, krishna- or kala-tél, rasi, sumsum 
or sim-sim, khasa, tilmin, mithd-tél, bhunguru, kunjad, kala katwa (black), 
purbia (red), nallenny (oil), nuvvulu, achchellu, hnan, etc. An annual 
plant cultivated throughout the bai a> regions of the globe for the oil 
obtained from its seed. In India, however, it might be more correctly 
described as a crop of the warm temperate or sub-tropical tracts, being 
grown as an autumn or even winter crop in the warmer parts, and as a 
summer one in the colder. 

History.—Botanical evidence alone might lead to the supposition that the 
Sesamum of sub-tropical agriculture was originally a native of Africa, in which 
continent there are some eight or nine truly wild forms, and geyser eee 
species is known to have been cultivated from remote times. De is of 
opinion that the plant was introduced into India from the Sunda Isles at a period 

prior to the Aryan invasion. ‘“ Rumphius,” he says, “ gives three uames for 
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the sesame in three islands, very different one from the other and from the 
Sanskrit word, which supports the theory of a more ancient existence in the 
Archipelago than on the continent of India.’”’ He also adduces the fact that a 
plant found wild on the mountains of Java was determined to be S. indiewm. If 
this were so, however, we might expect to discover some trace of the Sunda name 
in the languages of India. Instead we find a singular uniformity throughout the 
most diversified tongues in the names for the plant, its seed, and oil, which are 
clearly of unmixed Sanskrit origin. Moreover, the name enters into the early 
primitive conceptions of domestic life and religious ceremonial, and even assumes 
a generic from a specific significance, becoming “‘ oil ” (fatla) in more recent times 
on the discovery of other oil-yielding plants. Sesamum is frequently mentioned 
by the Greek and Latin authors. Indeed some of the Indian names given to it 
come from Arabic or Persian ; few or none belong to the aboriginal languages of. 
India. In this connection may be mentioned the names gingelt, gergelim, and 
jinjilt or jinjali, which Dr. Rice derives from the Arabic chul-chulan, and Yule 
and Burnell from the Arabic al juljulan. There is, moreover, no reason to doubt 
that the t/a of the Sanskrit authors is the ti of India to-day (Dutt, Mat. Med. 
Hind., 216-7). ; 

Though sesamum has not hitherto been recorded as found wild in any of the 
warmer tracts of Central Asia, it is cultivated everywhere in the Himalaya, in 
Afghanistan, Persia, Arabia and Egypt. There would, therefore, seem little 
evidence opposed to the statement that, if not originally native of the warm 
temperate tracts of India, it was probably brought to India before it found its 
way to Egypt and Europe. But it is certainly very remarkable that few, if any, 
of the early European travellers in India, such as Garcia de Orta, Linschoten, 
etc., etc., make mention of this plant or of its oil. In the Ain-i-Akbari (1590). 
frequent reference is, however, made to both the black and the white-seeded 
forms, so that there is abundant evidence of its having been an important crop 
in India for at least the past 300 years. [Cf/. Paulus Mgineta (Adams, transl.), 
1847, iii., 331; Varthéma, Travels (ed. Hakl. Soc.), 86-7; Camerarius, Hort. 
Med. et Phil., 1588, 159, t. xliv.; Prosper Alpinus, De Pl. Agypti, 1592, 38-9; 
Munting, Phyt. Curiosa, 1696-1702, 46, t. 239; Milburn, Or. Comm., 1813, i., 292 ; 
Heyne, Tracts on India, 1814, 206; Taleef Shereef (Playfair, transl.), 1833, 
59-60; Buchanan-Hamilton, Stat. Acc. Dinaj., 1833, 174, 184; Hobson-Jobson 
(ed. Crooke), 1903, 373-4; Joret, Les Pl. dans l Antiq., etc., 1904, ii., 269-70, 
338 ; Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 380—4.] 

CULTIVATION.—Sesame is grown as a pure crop all over India, 
and in certain localities, such as the United Provinces, also as a mixed. 
crop. According tothe Agricultural Statistics, the area in British India 
under the crop in 1904-5 was 4,023,847 acres. An estimated area for 
the same year, excluding Burma but including the Native States of 
Bombay and Sind, was stated at 4,178,700 acres for the pure crop with 
a yield of 300,400 tons ; 600,000 acres for the mixed crop with a yield of 
35,000 tons, the latter being in the United Provinces. In that year 
also the area in the Native States (as officially returned, but excluding 
Hyderabad, Kathiawar and Baroda) is stated to have been 487,277 
acres. In Noél-Paton’s Final Memorandum on the sesamum crop for 
1905-6 mention is made of the area in Hyderabad having been 780,000. 
acres in 1904-5 and 431,200 acres in 1905-6. For the ten years ending 
1905-6 the annual average area in British India, including Burma, was. 
3,904,000 acres, of which Burma had 930,000 acres; the Central Pro- 
vinces, 832,000 acres; Madras, 737,000 acres; and Bombay with its 
Native States of Kathiawar and Baroda, 633,000 acres. For the years 
1905-7 the estimated area and yield (excluding Burma) were :—1905-6, 
3,914,200 acres (pure) yielding 344,800 tons, and 700,000 acres (mixed) 
yielding 45,000 tons ; 1906-7, 3,844,100 acres (pure) yielding 441,100 tons, 
and 775,100 acres (mixed) yielding 90,000 tons. poke + 

There are two crops, a rabi and a khart}, and various cultivated forms 
of the plant, some specially suitable for growing in the khartf season, 
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others as early rabi crops. Two, at least, of these are easily ee owen 
one with white seeds (sa/ed til), the other with black (kala-tl). latter 
is much the more common form and is reputed to yield a superior oil. 
The rabi crop is most extensively grown on black or medium black 

cotton soil in alternation with cotton or judr. If sown in September it is 
ready in January. The kharif crop is usually sown with other 

i 
such 

as judr, bdjra and cotton, but is sown by itself in some localities. It fo 
to Yield. in October or November. A good average crop from black soil is 

yield about 450 Ib. of seed per acre (Imp. Gaz., 1905, iii., 38-9). 
_ Bengal, including Eastern Bengal.—The estimated area and yield Bengal. 

in 1904-5 were 493,700 acres and 59,000 tons. The actual area, however, 47 
Was 414,200 acres. The largest areas (indicated by the returns for 1904-5) 
ordinarily are :—Maimensingh, 74,300; Pabna, 39,000 acres ; Angul, Dietrtctm 
34,500 acres ; Midnapur, 29,100 acres ; Hazaribagh, 27,700 acres ; . 

nj, 25,000 acres; Jessore, 22,500 acres; Noakhali, 13,600 acres ; 
‘i , 13,200 acres; Bogra, 13,000 acres, etc. The supplementary 

Final Memorandum for 1906-7 estimates the area for 1906-7 at 292,100 
acres with a yield of 39,600 tons in Bengal, and at 221,800 acres with a 
yield of 25,400 tons in Eastern Bengal. 

According to Roy, the best soil is an alluvial loam, high and well Set 
drained. The black variety is taken after dus paddy, the white after dus 
or aman paddy. In Dacca only white til is grown. The land is ploughed 
and harrowed in February and April and the seed then sown “6 seers Seasons. 
per acre.” The crop is harvested in May-June, and the average yield is Harvest. 
about “15 maunds per acre.” In Orissa, the land is prepared and the ‘#4. 
seed sown for white t2/ in June-July, and the crop harvested in November- 
‘December ; for black til, the seed is sown in September—October and the 
crop harvested from January to March. [Cf. Basu, Agri. Lohardaga, 
1890, pt. 2,35; Banerjei, Agri. Cuttack, 1893, 89-90 ; ‘Mukerji, Handbook 
Ind. Agri., 1901, 274-5 ; Roy, Crops of Bengal, 1906, 82-3.) 

Assam.—The area in Assam proper in 1904-5 was 8,376 acres and the Assam. 
chief localities Sylhet, Nowgong and Kémrip. There are reported to be 4*™ 
three different crops, viz. the crop sown in February-March in Sylhet, crops. 
the August-October crop of the Brahmaputra valley, and the May-June Ss 
crop of Manipur and Nowgong. According to F. C. Henniker (Assam 
Crop Exper., 1900-1, app.) the average outturn in 1900-1 was found to cotta. 
be 283 Ib. per acre. [Cf. Allen, Assam Dist. Gaz., 1905, ii., 120-1.) 

United Provinces.—As already indicated, sesamum is largely grown U. Prov. 

as a mixed crop in these provinces. The total area of the pure crop in Ares. 

1904-5 was 304,097 acres, and the outturn (estimated) 13,900 tons ; of the 

mixed crop (estimated) 600,000 acres, and the outturn (estimated) 35,000 

tons. The principal districts (according to the returns for 1904-5), where 

the crop is grown alone, are :—Agra: Hamirpur, 115,119 acres ; Jhansi, 

105,404 acres; Banda, 35,164 acres; Mirzapur, 17,663 acres, etc. The 

supplementary Final Memorandum on the crop for 1906-7 estimates the 

area under the pure crop at 309,200 acres with a yield of 36,200 tons, 

and under the mixed crop at 775,000 acres with a yield of 90,000 tons. It 

is a khartf crop, sown at the commencement of the monsoon and harvested Seascos 

in October and November. The method of cultivation is very rough. 

“The seed is sown broadcast after two or three hurried ploughings, and 

ploughed in. When grown with millet or cotton, it gains the benefit of 

the care which these crops receive. It is in this case either sown broadcast, Brosdosst. 
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the seed being mixed with that of the principal crop before sowing, or it is 
disposed in parallel lines running across the field or along its margins. 
When mixed with other crops the amount of seed sown to the acre varies, 
of course, with the inclination of each individual cultivator. When grown 
alone, from 8 to 12 seers of seed are used.” 

“‘ Under the circumstances of its cultivation it is obivously impossible 
to frame any reliable estimate of its outturn per acre, which varies very 
greatly with the amount of seed sown. From 25 seers to 14 maunds are 
commonly gathered when it is sown with judr or cotton. When grown 
alone from 4 to 6 maunds is the average return to the acre.” [C/. Duthie 
and Fuller, Field and Garden Crops, 1i., 35-7 and t. xlii.] 

Central Provinces and Berar.—The estimated areas in 1904-5 in 
the Central Provinces and Berar were 779,600 acres and 111,500 acres, 
while the estimated yields‘were 58,900 tons and 10,100 tons respectively. 
The actual areas were 858,664 acres in the Central Provinces and 111,718 
acres in Berar. In the Central Provinces the chief districts were :—Sam- 
balpur, 103,401 acres; Nimar, 98,785 acres; Rajpur, 98,680 acres ; 
Hoshangabad, 78,487 acres; Jabbalpur, 68,992 acres; Chanda, 59,800 
acres, etc.; in Berar :—Wun, 67,307 acres. The supplementary Final 
Memorandum for 1906-7 estimates the area at 783,900 acres and the yield — 
at 69,600 tons. 

Fuller (Note on Outturn of Land under Crops in C. Prov., 1894, 22-4) 
says ‘it can be grown on almost the poorest land in cultivation, but is 
also a profitable crop on good soils, and is commonly sown on newly 
broken lands during the first two years of the reclamation. It requires 
a light monsoon rainfall and in this respect resembles cotton, the tl and 
cotton harvests generally agreeing in character. Though classed as a 
monsoon crop, til is largely grown during the cold weather in the southern 
and eastern districf&, good land in this case being devoted to it and a larger 
outturn gathered than is usually yielded by monsoon #i.” With regard 
to outturn, he states that “‘the present standards are 150 lb. per acre 
for the three northern districts, 250 lb. for Wardha and Nagpur, and 
200 lb. for all others. They rather overstate the produce, save in the 
case of the Nerbudda and Nagpur districts, where they are decidedly 
too low.” [Cf. Rept. Land Rev. Settl. Nagpur, 1899, 63; Hoshangabad, 
1905, 28.) Bg e! Fnar dale 

Panjab and North-West Frontier.—The estimated area and yield 
in the Panjab for 1904-5 are given as 158,000 acres and 16,000 tons. The 
actual area subsequently returned for that year in the Panjab was 113,200 
acres, and in the North-West Frontier Province 4,901 acres were returned 
as underthe crop. The largest areas in the Panjab (in 1904-5) ordinarily 
occur in Gurdaspur, 30,479 acres ; Multan, 13,295 acres; Kangra, 10,255 
acres; Amritsar, 5,709 acres; Gurgaon, 5,242 acres; Hoshiarpur, 5,231 

acres, etc. The supplementary Final Memorandum for 1906-7 estimates 
the area in the Panjab at 94,400 acres with a yield of 8,600 tons. 

In the Gazetteer for Multan (1901-2, 217) it is stated that “the outturn 
is from 3 to 34 maunds per acre, and the produce: fetches the zamindar 
some 10 seers to the rupee, or Rs. 4 per maund. The crop gives fair 
returns and costs less to cultivate than most, as it can do with a light soil 

and moderate moisture, can be sown late, and requires very little looking 
after. The sowings take place in July, and the crop is cut in November.” 
Lawrence (Valley of Kashmir, 340) says it is a very common crop, sown 
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‘in April, and ripens shortly after rice. It is a delicate crop, injured by 
cold winds. 
_ Bombay and Sind.—Estimated areas, including the Native States, Bombay. 
were given in 1904-5 as 793,900 acres in the Presidency and 83,700 acres 

in Sind, with yields of 52,700 tons and 5,300 tons respectively, - The area 
% seaelly surveyed in the British districts alone was 302,600 acres in 
* y and 79,772 in Sind. In Bombay (1904-5) the largest. areas 

were Khandesh, 80,812 acres ; Nasik, 54,989 acres; Panch Mahals, 46,768 
acres; Ahmadabad, 33,524 acres; Kaira, 18,681 acres; Ahmadnagar, 
16,731 acres ; Dharwar, 16,446 acres, etc. In Sind—Upper Sind Frontier, Sind. 
46,894 acres, etc. Although no returns are available for the year named, 
the crop is known to be very important in Kathiawar, and other 
Native States. The supplementary Final Memorandum for 1906-7 
estimates the area and yield in Bombay (including its Native States) 
at 1,020,400 acres and 182,400 tons, and in Sind (with its Native 
States) at 62,100 acres and 4,700 tons. The method of cultivation is 

- fully described by Mollison: “The kharif crop requires,” he says, “a Crops. 
totally, different soil to that found most suitable for the rabi crop. Til, 
as a rain-crop, likes a sandy soil or light soil, whereas the crop which is 
sown in August-September, or later, grows best on black soil or on such sessons. 
soils as are retentive of moisture.” 

_ The Kaira cultivation, he further says, is typical for the kharif crop. It 
is sown subordinate to bdjra on sandy loam soils. Other subordinate crops ®otstioa. 

_ are the usual pulses and fibre-plants. ‘ The til seed rate is } lb. or less 
_ peracre.” If sown as early as possible in the kharif season, harvest should 
commence in September—October. A good outturn as a subordinate crop 
_ che estimates at “80 to 120 lb. per acre.” As a rabi crop it is grown 

extensively alone on black or medium black soil. The rotation crops are 
_ ¢ottonandjudr. The field is repeatedly ploughed and harrowed during June, 
July and August. If sown in September, the crop is ready in January. 
: With regard to outturn, he estimates that a good crop in Khandesh Yiel. 
yields from 320 to 360 Ib. per acre, and the seed is worth 15 to 18 lb. per 
rupee. From a seed-rate of 1 lb. per acre, a crop experiment at Surat in 
1895-6 gave an outturn of 372 lb. per acre, worth Rs. 25-13-3. The cost 

of cultivation is rated at Rs. 10-6-0 per acre. [C/. Mollison, Textbook Ind. 
Agri., iii., 90-4; Crop Exper. Rept. Bombay Pres.] 

Madras and Mysore.—The estimated area and outturn were 674,200 Madras. 
acres and 55,100 tons, but the actual area in Madras during 1904-5 was “"* 
755,475 acres. In Mysore the area was 90,623 acres. The chief districts Districts. 
of Madras in 1904-5 were Godavari, 83,939 acres ; Vizagapatam, 83,337 
acres ; South Arcot, 68,218 acres ; Tinnevelly, 56,938 acres ; North Arcot, 
56,873 acres; Salem, 55,429 acres; Coimbatore, 47,334 acres, ete. The 
supplementary Final Memorandum for 1906-7 estimates the area and yield 
in Madras at 585,500 acres and 48,000 tons. In Godavari, it is stated that 
mixed or sandy soil suits the plant best. The land is prepared about the sou. 
month of April and the seed sown in May or June. The crop is ripe about Seasons. 
three months after sowing. In North Arcot it is said to be an early crop, 
being sown, if the rains are sufficient, in April or May, and reaped four "err 
montas later. It is sometimes irrigated, and is then sown as early as 
January or February. [C/. Cox, Man. N. Arcot, 1895, i., 271-2; Rice, 
Mysore Gaz., 1897, i., 122; Francis, South Arcot, 1906, i., 114, 122.] 

Burma.—The area in 1904-5 was 976,361 acres in Upper Burma; Burma. 

985 



SESAMUM 
INDICUM 

Burma 

Areas. 
Districts. 

Seasons, 

Two Crops. 

Seed to Acre. 

Yield. 

Expression 
of Oil. 

Properties. 

Uses. 

Perfumery. 

Trade— 
Internal. 

Bombay. 

Calcutta. 

Burma. 

THE GINGELLY OR SESAME PLANT 

60,317 acres in Lower Burma. The largest areas were as follows :—Mying- 
yan, 241,355 acres; Magwe, 185,386 acres; Lower Chindwin, 128,398 
acres; Sagaing, 127,634 acres; Meiktila, 94,954 acres; Minbu, 77,176 
acres, etc. The following facts regarding Myingyan (Carey, Settl. Rept. 
Operat., 1901, 34), where the largest area is ordinarily grown, may prove 
instructive. ‘“‘ Karly sesamum is sown in May and June and is reaped’ 
in July and August. Late sesamum is sown in October and November 
and is reaped in January and February. The early sesamum seeds are 
the thadunbyu (white), boktawng (red), shan hnan (large seed), and the: 
late sesamum varieties are the hnangi-net (black) and hnangyi-phu (white). 
The same quantity of seed is sown for both crops. The late crop is the 
safer, but the early crop gives the larger yield. Invariably 24 pyis of 
seed are sown to the acre, and, whereas the early crops yield from two to 

twelve baskets (both extreme figures), the best late crops seldom exceed 
six baskets. A basket of seed gives 5 vss of oil, the value of which varies 
from Rs. 3 to Rs. 5 per viss, but Rs. 3-4-0 is the average normal sale 
value.” [Cf. Settl. Operat. Repts. for Parlett, Sagaing, etc.; Max and 
Bertha Ferrars, Burma, 1900, 51, 149.] 

MANUFACTURE AND USES OF THE OIL.—As indicated, there are at least 
two easily recognised forms, one with white, the other with black seeds. The: 
latter is the most abundant and yields the best oil. It is extracted by expres- 
sion in mills, by the same process as that for mustard-oil. Is clear and limpid, 
varying in colour from pale yellow to dark amber. Has no smell and not liable 
to become rancid. Adulteration with ground-nut oil is frequent. In India it 
is largely used for culinary purposes, in anointing the body, in soap manufacture, 
and as a lamp-oil. It is also frequently employed as an adulterant of ghi (see 
pp. 479, 481). In England it is chiefly used in making soap. In many of its 
properties it resembles olive-oil, and is accordingly similarly utilised. The oil from 
the black variety is generally stated to be more suitable for medicinal purposes 
than the white. It is also extensively employed in the manufacture of Indian 
perfumes, and for this purpose the perfume is frequently extracted by the seeds 
direct—layers of the seeds being’ placed between layers of flowers, etc. (see 
p- 820). The white-seeded form is largely eaten as an article of food, more 
especially in certain sweetmeats. The oil-cake, left after expression of the oil, 
is in demand all over India as a cattle food, and in times of drought and scarcity 
is even eaten as food by the poorer classes. As a manure the cake is of less value 
than castor and other oil-cakes. In Madras tanghedi bark (see p. 290) is said to 
be added to the seeds before being pressed for oil. [Cf. Pharmacog. Ind., iii., 
26-33; Agri. Ledg., 1893, 1895-7, 1901, 1903-4; Basu, Agri. Lohardaga, 1890, 
pt. 1, 131; Banerjei, Agri. Cuttack, 1893, 197; Blount and Bloxam, Chem. for 
Engin. and Manuf., 1900, ii., 233 ; Merck, Digest., 1900, No. 7; Ludwig Hesse, 
Physiolog. and Therap. Import. of Lodipin in Pharm. -Centrathalle, 1900, No. 13. 
Thorpe, Dict. Appl. Chem., 1900, iii., 377-8; Leach, Food Inspect. and Anal., 
1905, 420; Leather, Mem. "Dept. Agri. Ind., 1907, i. (Chem. ser.), No. 2.] 

TRADE.—Internal.—The returns of til seed carried by rail were in 
1902-3, 4,590,935 ewt.; in 1903-4, 4,675,014 ewt.; in 1904-5, 3,627,307 
cewt.; in 1905-6, 2,956,419 ewt.; and in 1906-7, 4,326,824 cwt. The 
chief importing centre is Bombay port, which in 1906-7 drained its supplies 
chiefly from the Central Provinces, Rajputana, Nizam’s Territory and 
Bombay Presidency, viz. 2,738,978 ewt. Calcutta follows next with a 
total of 453,979 cwt., received from the Central Provinces and Bengal ; 
then come the Madras ports with 384,156 cwt., derived from the Nizam’s 
Territory and Madras. The traffic of Burma is not given in the returns 
of railborne trade, but it is doubtless mainly toward Rangoon and the 
other chief towns of the province. 

The total exports by coast of sesamum seed in 1905-6 amounted to 
479,169 cwt., valued at Rs. 37,69,577, and during the period 1900-5 
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_ averaged about 400,000 owt. The chief ¢ ing centres, coastwise, are 
a and a: ana ae chief im nem he is Burma. It is 

us very significant that Burma, though it is the largest single ucing 
_ area, drains an annual supply from India, nee red 

_ Foreign Exports.—In the foreign trade statistics the figures are 
returned under two headings—(1) Oil and (2) Seeds. The tities of 
Sesamum Ow exvortep during the years 1902-7 were as follows -—In 
1902-3, 212,728 gallons, valued at Rs, 3,33,489; in 1903-4, 285,711 

ons, valued at Rs. 4,24,403; in 1904-5, 547,456 gallons, valued at 
7,22,158; in 1905-6, 308,310 gallons, valued at Rs. 4,44,293; and in 

1906-7, 165,877 gallons, valued at Rs. 2,79,644. Almost the whole 
quantity goes from Bombay, and the chief markets in recent years have 
been Mauritius, Arabia, Adem, Ceylon. 

During the period 1900-7 the exports of Seep were :—In 1900-1, 
1,844,194 cwt., valued at Rs. 1,55,58,575; in 1901-2, 2,447,149 eowt., 
valued at Rs. 2,14,39,368; in 1902-3, 3,732,685 cwt., valued at Rs. 
2,90,93,614; in 1903-4, 3,512,650 ewt., valued at Rs. 2,42,89,443; in 
1904-5, 2,516,757 cwt., valued at Rs. 1,73,71,691; in 1905-6, 1,685,208 
ewt., valued at Rs. 1,46,93,032; and in 1906~7, 2,740,815 cwt., valued 
at Rs. 2,53,79,919. It will thus be seen that a considerable fluctuation 
has taken place. Commenting on this subject, Noél-Paton (Rev. .Trade 
Ind., 1905-6, 43) observes: ‘‘ The shortage in rape-seed led to an 
acute internal demand for sesamum and occasioned great embarrassment 
to shippers; and, since in this case also the favourable nature of the 
crop prospects had led to depletion of available stocks, the exports, which 

ined by 28 per cent. in 1904-5, underwent a further contraction of 
33 per cent., making a total of 52 per cent. in the two years. The average 
value rose by 26-3 per cent.” e condition mentioned was, however, 
entirely changed by the recovery of the foreign transactions in the year 
following. Bombay exports almost the entire quantity consigned from 
India (in 1906-7 its share came to 2,366,144 cwt.), and the chief markets 
were :—France, 1,060,589 ewt. ; Belgium, 862,117 ewt.; Germany, 311,553 
ewt. ; Austria-Hungary, 191,795 cwt. ; Italy, 158,316 ewt. ; t, 110,515 
ewt. ; and by way of contrast it may be added that the United Kingdom 
took only 3 cwt., valued at Rs. 24. But, as already observed, while Burma 
is the largest single producing province, it exports practically no sesamum 
seed. The production must be locally consumed, and hence to Burma this 
is relatively a much more important product than it is to the people 
of India. In Burma this oil doubtless plays very largely the part of ght 
in India. 

The imports of sesamum oil and seed are small and unimportant, 
amounting, in 1906-7, to 384 gallons of oil and to 14,549 cwt. of seed, 
chiefly derived from the Straits Settlements and Ceylon, and consigned to 
Burma. 

According to a recent volume of Prices and Wages in India, the 

ACULEATA 

f 

Imports. 

wholesale price of sesamum seed in Calcutta in January of 1906 was — 
Rs. 5-10-6 per maund of 82°286 lb. 

SESBANIA ACULEATA, Pers. ; Fl. Br. Ind., il., 114; Prain, 

Beng. Plants, 1903, i., 402-4; Leauminos&. The jayants, brihat-chakramed, 
dhanicha, dhuncht, gadoreji, rén-shewrd, bh _erra jiluga, nyaeh, 
etc. A suffruticose annual met with often in a cultivated state on low- 
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THE ITALIAN MILLET 

lying land on the plains of India, from the Western Himalaya to Ceylon 
and Siam. 

The stems of this plant have long been employed locally in various parts of 
India to yield a strong and useful fibre, which is used as a substitute for 
hemp. It is considered to be very durable under water, and is much esteemed 
by fishermen for making drag-ropes for nets. It is sown after the first showers 
of April or May, and the crop is ready to cut in September or October. The 
expense of cultivation is about Rs. 9 per acre. The method of preparing the 
fibre is similar to that for san (Crotalaria juncea). The stems are also commonly 
employed as stakes for pdn (Piper Betle) gardens. Recent experiments at Sibpur 
and elsewhere have shown that it makes a good green manure. [Cf. Banerjei, 
Agri. Cuttack, 1893, 88; Dodge, Useful Fibre Plants of the World, 1897, 294; 
Exper. Farm Rept., Sibpur, 1897-8, 10; Repts. Dept. Land Rec. and Agri., Bengal ; 
Admin. Rept. Bengal, 1901-2, 20; Dept. Agri. Mad, Bull., 1905, iii., No. 52.] | 

4 
SETARIA ITALICA, Beaw.; Fl. Br. Ind., vii., 78; Rheede, 

Hort. Mal., xii., t. 79; Duthie, Fodd. Grass. N. Ind., 15; Duthie and 
Fuller, Field and Garden Crops, 5, t. xxv.; Panicum italicum, Linn., 
Roxb., Fl. Ind., i., 302; Graminez. The Italian Millet, kangu, kangni, 

rala, kiran), kora, koni, kaon, kékim, china, chena, shdli, shol, tangun, kher, 
gal, tennar, naoni, sat, etc. 

Cultivation.—This millet is extensively grown in India both on the plains and. 
the hills up to 6,000 feet, and is distributed to most warm temperate and tropical 
countries. It is interesting, for example, that the discoveries made at Ancient 
Khotan, by recent explorers, show that it’ was cultivated in Eastern Turkestan 
during at least the 3rd century of our era. Stein, for example, calls it tarigh, and 
mentions specimens of the grain found:at Niya and also at Kara-dong which had 
been identified at Kew. Itis perhaps somewhat significant, however, that no refer- 
ence should be made to it in The Bower Manuscripts, discovered at Kucha, seeing 
that two other millets are mentioned, viz. Panicam Crus-Galli (var. frumenta- 
ceum, see p. 843) and Hleusine coracana. The Italian Millet has often been 
claimed as an Indian wild plant, but the majority of writers now regard it as an 
exotic though cultivated from ancient times. It has, in fact, been grown from 
time immemorial in Asia, and has been recognised in the deposits of the Swiss 
Lake dwellings. De Candolle thinks that the species existed thousands of years 
ago in China, Japan, and the Indian Archipelago. The kangni of modern writers 
undoubtedly denotes this grass, and it is cultivated here and there all over India, 
and even in Burma and the Shan and Kachin hills. It delights, says Roxburgh, 
in an elevated light dry soil, and two crops may be sown on the same field, two 
separate sowings being made, and harvested in September and January. It 
is grown as a kharif crop mostly, and there are two well-marked varieties, one 
straw yellow, the other reddish yellow. Sen (speaking of Dacca) says it is very 
sensitive to stagnant water. If rain-water stands on the field for twenty-four 
hours the crop may be lost. Roy tells us that in Orissa it is generally grown by 
the hill tribes and confined to the jungle-lands. Mollison (Textbook Ind. Agri., 
iii., 69) says that this millet is cultivated all over India, but in no part is the 
cultivation very important. ‘“‘In Bombay Presidency the crop is annually 
becoming more popular and the area has considerably increased.” “The total 
area for the Presidency exceeds 200,000 acres annually.” It is a ‘‘ quick-growing 
plant and a suitable crop to grow after a period of famine or scarcity.” Mollison 
then adds that a Dharwar crop tested in 1894 yielded the following results :— 
Seed-rate 63 Ib.; grain 843 lb. and straw 2,631 lb. an acre. 

Diseases.—In Madras the crop is frequently attacked by a fungus, known as 
Sclerospora graminicola, some account of which is given by Barber in a pa: 
on the diseases of Sorghum in Madras (Dept. Agri. Mad. Bull., 1904, ii., No. 49), 
and by Butler (Mem. Dept. Agri. Ind., 1907, ii., 14; also Maxwell-Lefroy, 1908, 
ii., 1-18). 

Uses.—The grain is much esteemed as an article of human Foop in some parts 
of the country, and is eaten in the form of cakes or of porridge. In Madras it is 
specially valued as a flour to be used in making pastry, and when boiled with milk 
it constitutes a light and pleasant meal for invalids. It is also much valued as a 
food for cage-birds and for poultry, and added to beer it is said to make the 
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ing and is often only used as bedding or for tha 

COWRY, CONCH AND CORAL 

beverage more intoxicating (see p. 760). Church gives the nutrient ratio 17 
and the nutrient value as 91. As Foppms, 1d aul woe tastavaets piians 

houses, [C/. Ben, Agri. 
Stat. Dacca, 1889, 37; Banerjei, Agri. Cuttack, 1893, 76-7 ; Roy, Orope o 

1906, 60; Lawrence, Valley of Kashmir, 1895, 337; Mysore Gas., 1897, eer 

_ SHELLS.—Three groups of shells are of industrial value in India : 
—(a) Cowries or shells used as money ; (b) Conch and other shells used for 
artistic and industrial purposes ; (c) Shells, freshwater and marine, utilised 
as sources of lime ; and (d) Ornamental Corals. 

- COWRY—kauri, kavadi, kaparda—the small white shell of Cypree 
moneta. From time immemorial this has been employed in the currency of 
Seer, nee pone jeopecially in Chine. The use is alluded to by Mas'udi 
943 a.p.), by Marco Polo, and by many other writers, more especially of the 

ves, South India and Bengal. In India they are rapi i i 
though in the rural parts of the country they are still employed as 
value to be 6,144 to the rupee. But in addition they are yed 
as arti of adornment for horses, cattle, ete, The imports in 1901-2 came to 
17,568 ewt., valued at Rs. 56,892; and five years later (1905-6) 21,405 ewt., 
valued at Rs. 81,710; and 1906-7, 18,638 cwt., valued at Re, 68,845. The bulk of 
these foreign supplies came from East Africa and were imported into Bombay 
mainly, then Calcutta, Karachi, and last of all Madras. A considerable local 
supply is also obtained from the Laccadive and Maldive Islands. [C/. Watt, 
Ind. Art at Dethi, 1903, 206.] 

CONCH OR CHANK, MOTHER-~-OF-PEARL, ETC.—Thomas, Pearl and 
Chank Fisheries, 1884; Thurston, Mad. Bull., 1894, No. 1. The sacred chank, 
conch or sankha (Turbinetia rapa), is procured by divers in the Gulf of Manar, 
opposite Jaffnapatam in Ceylon, and off the coast of Travancore, Tuticorin, ete. 
ormerly the traffic in these shells was a State monopoly, to-day the Ceylon 

fisheries are regulated by an Ordinance. And so far as ja is concerned, a 
notification is simply given when the sales will occur at Tuticorin. As much as a 
lakh and a half of rupees’ worth is often disposed of at one time. But eo long 
‘ago as the 16th century Garcia de Orta spoke of the trade with Bengal in these 
shells having declined, and Bocarro in the 17th century made ial mention of 
the manufacture of bracelets from them. A right-handed (that is to aay, 
one with the spiral opening to the right) is much prized by the Hindus to be used 
at their temples, and being Lianryiry 0 rare often fetches a high } pres Bracelets, 
armlets, charms, etc., are made of the ordinary conch shell, and these have been 
used in India from time immemorial, such bracelets being known as sankhas and 
the workers as sankharis. It is somewhat curious that the chief centres of this 
trade are all remote from the localities of production—namely Dacca, Patna, 
Dinajpur, Rangpur, Bardwan, Balasore, Bankura, Sylhet, etc. Many of the 
smaller and more ornate shells are specially collected and used for personal 
adornment, or are worked up in fancy goods. 

Mother-of-Pearl is procured at both the pearl and the chank fisheries. The 
shells are largely exported from Tuticorin, and used up in inlaying both wood 
and stone at Kote, hera and Agra (see p. 558). 

SHELLS, CORAL, ETC., used as sources of Lyre (see p. 712). 
CORAL—murjan, miinga, sangi-marjdan, gilli, lam, ete, is 

mainly of interest to India in the form of coral-reefs—modern or ancient—and 
hence as sources of lime. Very little can be learned ing indi us orna- 
mental corals. Mason, writing of the coast of Burma, mentions an elegant species 
of Actinia and of Meandria found in Amherst and Mergui. He also refers to 
searlet coral composed of cylindric tubes united together (Tubipora musica) ; 

a star-coral and tree-coral as plentiful on the coast of Tavoy. Black coral 

(Antipatharia) is also met with, of which beads are made and traded in from the 

Mergui Archipelago. Speaking of Tenasserim, Mason alludes to a tree-coral two 

feet long being of a deep scarlet often sold under the name of “ Red Coral.” 

There are no properly constituted coral fisheries in India or Burma, and it 

cannot eee be said that we possess the information to decide whether or 

not any of the Indian species are of industrial value. The Indian trade in 

ornamental coral accordingly centres around the im kinds, which, being 

P prodiae ite than to mention the 

y 
money. 

y 

foreign products, need not be dealt with in this work 
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THE SAL TREE : 

extent of the traffic. In 1868-9 India imported coral to the value of £93,126. 
For the past five years the traffic has marked a decline in quantity but a rise in 
relative price. In 1902-3 India received 283,580 lb., valued at Rs. 5,47,258 
(£36,484); and in 1906-7, 98,172 lb., valued at Rs. 3,27,773 (£21,852). The 
traffic is almost entirely from Italy and to Bengal. 

SHOREA ROBUSTA, Gaertn. ; Fl. Br. Ind., i., 306; Ind. Stat. 
Atlas, 1895, 29-30 and Map; Gamble, Man. Ind. Timbs., 77-81 ; Prain, 
Beng. Plants, 1903, 1., 254; Duthie, Fl. Upper Gang. Plain, 1903, 75-6 ; 
Brandis, Ind. T'rees, 1906, 69 ; DiprrrocarPEm. The SAl tree, sal, sdkhu, 
sarjum, sakwa, teturl, kinddr, gigal, kabbu, enkhyen, etc. A large gre- 
garious tree, of which Gamble says: “ The sdl tree occupies two principal 
regions in India. The first is a belt at the foot of the Himalaya and running 
into its valleys and up its lower hills to 3,000 or 4,000 feet, and exception- 
ally, as for instance at Lansdowne, to a still higher altitude.” ‘“‘ The 
second is the Central Indian belt, and the sé/ country begins on the Ganges 
near Rajmahal and passes through the Sonthal Parganas, Rewah, Chota 
Nagpur, the Central Provinces, Orissa and the Northern Circars, ending 
in the Palkonda range of Vizagapatam and the forest of Jeypur.”’ 

When tapped, the tree exudes large quantities of an aromatic Resmn, whitish 
at first but becoming brown when dry. The method of tapping usually em- 
ployed is in the month of July to cut out three to five narrow strips of the bark, 
according to the size of the tree, and about 3 or 4 feet from the ground. In 
about twelve days the grooves have filled up with resin. This is gathered and 
left to fill again. They give three yields, amounting in the best trees to as much 
as 10lb. The first is the best in quality. A second yield in October and a third 
in January are also obtained from the same cuts, but smal] in quantity and 
inferior in quality. The resin usually occurs in small rough pieces, nearly opaque 
and very brittle, but Gamble states that in some parts of the Upper Tista forests, 
large blocks, 30 to 40 cubic inches in size, may be found in the ground at the foot 
of the trees. It is used chiefly to caulk boats and ships, also as an incense and 
in medicine. Hooper (Rept. Labor. Ind. Mus., 1903-4, 25) says that it has a 
much lower acid value than pine resin, viz. 20 to 22, in place of 137 in imported 
pine resin and 124 in the Indian article. 

The bark is said to yield a red and black Dyz and to serveasa Tan. Recently 
an investigation into the value of sd/ bark as a tanning material was undertaken 
at the Imperial Institute, at the request of the Forest Department, and a report 
(Imp. Inst., Oct. 7, 1904) was submitted by Dunstan to the Under-Secretary 
of State for India. Analyses proved that the bark derived from young trees was 
richer in tannin than that from old trees ; moreover, that the young bark contained 
as much tannin as is present in oak, hemlock, and other barks commonly em- 
ployed as tanning materials. Analyses of Indian-made extracts, however, showed 
these products to be of poor quality. Filtrates were better than solid extracts, 
both as regards solubility and tannin content, but “‘ the best contained only 21 
per cent. of tannin, whereas the ordinary tanning extracts in use in Europe contain 
at least 30 per cent.” Experiments in tanning, both in the laboratory and on 

large-scale trials, were carried on by Dunstan at the Imperial Institute. In sum- 
Prospect. 

Seed. 
Famine Food. 

Timber. 

ming up his report, he observes that the results recorded show that it is quite 
possible to prepare from the bark of Shorea robusta an extract which, when 
employed as a tanning material, may furnish leather both of good texture and 
colour. It remains, he adds, to be seen whether the process devised by him can 
be successfully employed on a manufacturing scale in India. [Of. Hooper, Agri. 
Ledg., 1902, No. 1, 15-6.] , 

The seeds ripen at the commencement of the rains and are collected and eaten 
as Foon, especially in times of scarcity. In The Agricultural Ledger (1904, No. 5) 
will be found a paper by Reinherz on the seeds of Shorea as a famine food. He 
gives a map showing the chief localities where the seeds are eaten, viz. in Chota 
Nagpur, the Sonthal Parganas, Gaya, Bhagalpur, Jalpaiguri and Orissa in 
Bengal; Gorakhpur in the United Provinces; Central India; and Chatrapur 
in Madras. 

The tree, however, is best known for its Woop, which is the most extensively 
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is, however, partially overcome by pcm le either with 

tabariowm)” (Gamble, Le. 80). [C/. Garcia de Orta, 1563, Coll. mala tem amble, Le, 6 5 
; also in Ball, Proc. Roy. Ir. Acad., 3rd ser., 1889-91, i, 412; Church, 
Grains of Ind., 1886, 175-6; Pharmacog, Ind,, i, 195-6; For. Working Plans 

l U. Prov., Cent. Prov., Assam, etc. (numerous ); Por. 
. Bengal, U. Prov., etc. ; Ind. For., 1889, xv., 51-5; Moat Suitable 

jor Sdl, 1898, xxiv., 445-54 ; Eardley-Wilmot, Notes on Sdl For., 1899, xxv., 
Paings in ry okay Fellings in Sdl For., 1899, xxv., app., 1-17; Proport. 

; in Sdl For., 1904, xxx., 393-7, 441-50; Channer, Preatm, of Sdl Por. 
under Selection Syst., 1905, xxxi., 328-34; Coventry, Sal For. Dehra . 1905, 
xxxi,, 147-53; The Bower Manuscript (Hoernle, transl.), 1893-7, 106, 189; Nevill, 

Goalpara, Dist, Gaz. U. Prov., 1903, v., 19-20, etc. ; 1905, xlii., 9-16; Allen, Gaz. 
“Assam, 1905, iii., 78-83.} 

SIDA CARPINIFOLIA, Linn.; Fl. Br. Ind., i., 323; Wight, DEP. 
Icon. Ind. Or., t. 95. The Hornbeam-leaved Sida, baridra, kareta, pila. Vi. pt. ti, 
berélé, bon methi, isbadi, bald, jangli-methi, twpkaria, tukati, vatta-tirsppi, ®7°-8°- 
pata, etc. A perennial under-shrub distributed throughout the hotter 
parts of India. 

S. rhombifolia, Linn. ; Cooke, Fl. Pres. Bomb., i., 93; Duthie, Fl. 
Upper Gang. Plain, i., 81; Prain, Beng. Plants, 1903, i., 259. The swet- 

_ Serela, lal-berela, pitbala, bdla, jangli-methi, athi-balla chettu, atibdld, etc., 
and though more variable and perhaps less abundant, is also distributed 
throughout the tropical regions of India ; Matvaces. 
'. The above, as also most other species, are very largely used by the Natives 
of India, being regarded as diaphoretic, diuretic, and demulcent, especially the 
zroot barks. The chief interest in them, however, centres in their beautiful bast Fibre, 
fibres. Roxburgh, in 1832, wrote (Fl. Ind., iii., 177) of the latter ies that 
-the bark yields “‘ abundance of very delicate flaxy fibre, and I thi ight be 

_ advantageously employed for many purposes.” Royle (Fibrous Pl., ), in 
1855, republished that statement and added the opinion of Captain Thomson, 
who thought that from its “ length, its similarity to silk, and its great strength, Merits. 
that it would fetch a high price in England. line (only half an inch in cir- 
-cumference) sustained, after ex to wet and sun for ten days, 400 |b." 

In the Journal of the Agri.-Horticultural Society of India (1881, vi., n.s., 224-8) 
iculars are given of a consignment of the “‘ burriala"’ fibre submitted by the 

ja of Balihar in the district of Rajshahi. U, that sample, Mr. Cogswell 
‘submitted a report, in which he complained of insufficient steeping and the 
“presence of injurious “ croppy ends.” A later sample had been o 
and become “ fozie.”” W. Stalkartt asked if it could be produced as cheap or 
-nearly as cheap as jute? At the Colonial and Indian Exhibition, London, in R&xamined ia 
1886, a fair sample was shown by me to the fibre experts, who admired it greatly. ®urope. 
‘The silvery colour was regarded as of importance in rendering it suitable for pur- 
:poses to which jute could not be applied. Accordingly it was — as superior 
.to jute and the ultimate fibres were found to be much finer, thus the 
fibre suitable for some of the purposes to which linen is put. In the Journal ‘ises Substitute, 
.of the Agri.-Horticultural Society of India, 1890, viii., n.s., 124, Blechynden 
says: ‘‘ A small plot of land was devoted to Sida rhembifotia, and the yield Yield. 
“per acre found to work out to 5 maunds 19 seers cleaned fibre. It was stated 
sthat the plant did not grow well but was branchy, hence it was difficult to extract 
tthe fibre and the sain used could not deal with it properly.” It was then 
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added (upon what authority is not shown) that “the retting process is not 
suitable for it.” The ultimate fibres were found to be 1-5-2 mm. in length, 
and to be similar to jute in their reactions. It was, however, softer and 
more uniform. Chemically it showed a high percentage of cellulose (83-0 as. 
compared with jute 75:0). [Cf. Cross, Bevan, King and Watt, Indian Fibres, 
1887, 41-2; Watt, Sel. Rec. Govt. Ind., 1888, 277-82.] The most recent opinion 
is that given by Mr. Robert 8. Finlow (Pusa, nj uly 25, 1907) in a report on experi- 
ments: “‘ Sida is undoubtedly a fibre of very high class; it is far superior to 
jute ; indeed it probably ranks nearer to flax and rhea. It is a common plant 
all over India, but it grows especially well in the moist climate of Assam. I have: 
sown plots at Rajshahi this year, which are doing well” (Rept. Agri. Dept. H. 
Beng. and Assam, 1906-7, app. ii.). Samples were sent to the Imperial Institute, 
and valuations ranging from £12 to £18 a ton were obtained (Imp. Inst. Tech. 
Repts., 1903, 59). The opinion given by Just Brothers of Bielefeld seems the 
rational one, namely that until a consignment of 400 Ib. to 500 Ib. of the fibre has. 
been spun and woven, no definite conclusion can be arrived at. 

SILK.—In perhaps no other country of the world does the noaipitee 
exist so pressingly as in India to treat the subject of silk and the silk 
industries under two distinct sections, viz. Bompycip&, the Domesticated 
or Mulberry-feeding Silkworms; and Sarurnip#, the Wild or Non- 
Mulberry-feeding worms. 

I. THE MULBERRY OR DOMESTICATED SILKWORMS. 

The terms mulberry and non-mulberry-feeding are more accurate than 
domesticated and wild, since certain of the so-called wild insects have 
existed for centuries, both in India and China, under what must be charac- 
terised as a degree of domestication ; but, on the other hand, all the silk- 
worms that live on the mulberry are not necessarily domesticated, ‘‘ Wild 
silk” denotes, as a rule, the product of non-mulberry-feeding insects. 

I. Bombyx (Sericaria) mori, Linn. ; Hampson, Fa. Br. Ind. 
(Moths), i., 32-3; Andrew Libavius, Singularia, 1599, 1., 426-51; Oving- 
ton, Voy. to Suratt, 1696, 599-606 ; Royle, Prod. Res. Ind., 1840, 3, 67, 
115-39; Yates, Tect. Antig: Js 1843, 160-249 ; Hutton, Silk of India, 
Journ. ‘Agri.-Hort. Soc. Ind., n.s., 1869, lL 331-64 : 1871, lii., 125-42 ; 
Geoghegan, Acc. of Silk in India, 1880, 1-34; Wardle, Handbook Wild 
Silks in India, 1881, 3; Louis, Sericult. in Bengal, 1882, 1-33; Liotard, 
Memo. on Silk in India, 1883, 18-24, 79; Atkinson, Gaz. N.-W. Him., 

1884, ii., 188-200 ; Conference on Silk ‘(held j in India to meet Sir Thomas 
Wardle), Jan. 1886 ; Liotard, Causes of Decline of Silk Indust., 1886 ; 
Finucane, Note on.some Questions connected with Silk Prod. and Trade ine 
Beng., 1887 ; Mukerji, Genesis of the Silkworm, 1889; Ind. For., 1880, v., 
202-21; Fisher, Exper. in Silkworm Rearing at Berhampur, in Ind. For., 
1889, xv., 125-34, 165-73 ; 1898, xxiv., 327-33 ; Cotes, Ind, Mus. Notes, i., 
129-56, t. vili., b; Rein, Indust. of Japan, 1889, 185-211; Rept. of Silk 
Comm., Journ. Agri.-Hort. Soc. Ind., 1891, ix., 83-99 (also many subsequent 

papers and reports) ; Rept. Dept. Land Rev. and Agri. Beng., 1892-3, app. A; 
Hogdson, Silk Comm. Rept. on Sert. Exper. at Alipur, 1891-2; Seri. Exper. 
Rept. Dept. Land Rev. and Agri. Beng., 1895-6, app. ; Monog. Silk Fabrics 
in U. Prov. of Agra and Oudh, 1900, 1-4; Mukerji, Handbook of Sericult., 
21-40, 162-70 ; also Monog. Silk Fabrics of Beng., 1903, 1-21 ; Cordemoy, 
Le Prod. Colon, @ Orig. Anim., 1903, 74-108; Salk ‘Indust. of Burma, 
The Empress, Aug. 1904; L’ Arbousset, Silk and the Silk-worm (Miss E. 
Wardle, transl), 1905 ; ’ Hanausek, Micro. Tech. Prod. (Winton and 
Barber, transl.), 1907, 144-7, 
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Domestication 
Habitat and Domestication.—The mulberry silkworm seems to be 

indigenous to the warm temperate regions of Northern China, and 

_ History.—In 

jugh the Burmans for centuries past have been v to ailk 
ver, the silkworm existe on the hills of Pehla veg ce by ace 

for long been there reared—a fact that points to a considerable antiquity for the 

sion a formidable barrier opposed any great extension of the industry, even 

or + domestication of the worm, the reeling of the cocoons, and the weaving 
silk. Moreover, a special tribe of people are identified with silk—the Yabein. 

_ Turning now to China, it is customary to read of the silkworm having been 
d from a vast antiquity (2,000 to 3,000 z.c., of. Du Halde, Hist. China, 1736, 

855-6), and of the secret of its value having been carefully guarded until well 
into the Christian era, when a princess, who married the Chief of Khotan, suc- 

at the risk of her life, in ing off to the country of her adoption, 
th the paery plant and the silkworm. This is reported 
in 419 a.p., in this way originated the silk industry and trade of Central 

' A century and a half later, from Khotan a knowledge in silk was diffused 
to Persia on the one side and Greece and Rome on the other. The silk production 

_ of Central Asia became, in fact, the envy of Europe, and led to the formation of 
the silk-roads which were designed to facilitate the traffic in eilk toward Rome. 
Procopius (De Bello Gothico, iv., 17, in Yates, Text. Antig., 1843, 231) tells the 
story of the monks of Serind (according to Yates—Khotan) having successfully 
carried the of the silkworm to Constantinople (530 a.p.) at invitation of 
the Emperor Justinian. This was desired so that the Romans might be able to 

enemies, the Persians. A slightly different version of this story is told by Sir 
Thomas Herbert (Travels, etc., 1677, 183-4}, viz., ‘* From the Seres or Regio Seri 
(part of Scythia towards Industan) this worm first came into Persia, not long 
before Alexander’s time: but until the Emperour Justinian’s time it not 
known in Europe ; the first being presented by the Persians unto the Emperour 
at Byzantium as a rarity.’’ A curiously pT iy Ses mae of the tradition 
of the introduction of silk into Khotan has recently brought to light by Stein 
(Ancient Khotan, 1907, 259-60) in the form of a painted wooden found in 
the sand-buried ruins of Dand&dn-Uiliy, which Stein vere + od as the 
story of the Princess who carried off from China the si eggs. 
seems every reason for concurring that the tablet dates from the closing decades 
of the eighth century. One attendant is pointing to the headdress in which the 

the Chinese, expressions of the faces is perhaps due to stronger . 
Chinese influence at Khotan during that iod, perha) to some extent a direct 
consequence of the trade that been by then established in silk. In Japan 
the domestication of the silkworm is perhaps very nearly as ancient as in China, 

In India the mulberry worm has been systematically reared for many 
centuries, though it seems probable there have been two t sources 
of the know. and stock by India, viz. (a) Northern am gr ah 
possibly from tral Asia (Khotan) and Persia; and (b) Assam and 

ibly from across the Chinese-frontier, in all likelihood via the little State of 
Mani ur. But it is curious and partly suggestive of the date of introduction 
into Northern India, at all events, that in the Periplus it should be stated that 
the silk came down the Indus (from beyond Bactria) and was conveyed to the 

t emporium Barygaza (the modern Broach), while no mention i* made of 
Jocally produced silk. This is apparently, moreover, the first mention of the great 
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silk manufacturing industry of West India—an industry that subsequently drew 
upon Bengal for its supplies of raw silk. It would also seem highly probable that 
all the early references to silk by the Sanskrit authors denote one or other of the 
non-domesticated worms, not the true silkworm of modern commerce. 

Briefly, then, it may be said that the domesticated silkworm has been carried 
to all the countries of the globe where it has been found possible to grow the 
mulberry plant. But just as there are several distinct species, and under 
these many very different races of mulberry, so there are numerous forms 
of the silkworm. Some of these are confined within narrow limits, both as to 
locality and food-plant, others are less restricted and have adapted them- 
selves to a wider range of climatic conditions and food-plants. The Roman 
attempt at rearing the silkworm does not, however, seem to have made much 
progress, for the domesticated insect of modern commerce is commonly believed 
to have been conveyed to Europe somewhere about the 13th century, and has 
since been widely diffused. There were, however, repeated efforts at acclimatisa- 
tion. For example, the worm was conveyed to Italy by King Roger II. of 
Sicily, who brought it from Greece along with Greek silkworm rearers, whom he 
compelled to’settle in Palermo. So again, it was in 1440 carried from Naples to 
France. It is now met with in Italy (Lombardy), France (Central and South), 
Spain, Sweden, Russia, Turkey, Algeria, Egypt, Syria, Armenia, Central Asia, 
Persia, Afghanistan, Kashmir, India, America and Australia, in addition to 
Burma, Siam, China, Japan, Corea, ete. It everywhere thrives best and gives 
the finest silk where the climate is temperate and its food-plant one or other of 
the races of Morus alba. Under skilled treatment, both of the food-plant and of 
the insect itself, immense improvements have been effected in Europe, also in ~ 
Japan, so that it is commonly said both China and India have fallen below the 
modern level of quality. 1) eas 

As manifesting a common origin, the recurrence of the Tartar name ser 
and the Corean siv in many languages may be mentioned. ‘Thus the Chinese 
tsau (cocoon), ts? (silkworm), and the Burmese tsa; also the ser in Greek ; 
sericum, Latin; seiden, German; soe, French; sheolk, Russian ; seole, Anglo- 
Saxon; silke, Icelandic; and sik, English. On the other hand, there seems 
little or no connection with these words and the names for the silkworm and 
silk in both ancient and modern India. The synonym urna (generally trans- 
lated silk) occurs in the Rig Veda, but there is nothing to establish belief that 
it denoted mulberry silk. Another Sanskrit synonym, paita, gave origin 
doubtless to the modern Assamese and Bengali pat and the Tamil, pattu, for 
mulberry silk. In fact, pat occurs here and there throughout India and even in 
Kashmir, and uniformly denotes silk. So also the Sanskrit pundarika (silk- 
worm) lives.in the caste name of the silkworm rearers, the pundari-kakshas or 
pundas. The very common Indian name resham (silk) is derived from the Persian 
abresham, and is thus closely connected with the Hebrew meshi and demeshek, 
as also the Arabic dimakso and kus. 

Life-history.— While the forms made specific by Hutton have by 
modern authors had to be reduced to races under the species Bombya 
mori, the forms in question denote important industrial assemblages, 
which it is essential should be here briefly indicated. ' 

It may be as well to sketch very briefly the life-history of the silkworm. 
itself.. Needless to say it exists first as an egg, then as a worm (or cater- 
pillar), which later on spins a cocoon within which the chrysalis stage is 
spent, and lastly from the cocoon in due course emerges the winged moth, 
which, after coupling, lays eggs and dies, thus originating once during its 
lifetime the cycle above briefly indicated. The four stages (egg, caterpillar, 
chrysalis and moth) thus constitute one generation, and insects that take a 
year to pass through these stages are called wnivoltine. Occasionally special 
breeds are met with that are bivoltine, that is to say, a first batch of the 
eggs germinate almost immediately after being laid, thus allowing time 
for two generations in the year. The biwvoltine insect of China was perhaps 
first introduced into Europe by the Genoese, but trivoltine insects occur in 
Tuscany, and even quadrivoltine forms are met with in many countries. 
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In India a still more complex condition vails, where the heat of Bengal and Assam causes the ane to bed eie multivoltine. The boropolo (barapalu) insect (Bombyx textor) is univoltine, but the desi (3. for- tunatus), the madrasi (B. cresi), the chotapat (IB, sinensis), and the nyapaw (B. arracanensis) all through a succession of genera- 
= ght in the eng of the year, which sometimes amounts to as many aa 

: ‘In number. 
____ The crop of silk produced by a generation of worms is called o band. 

In Bengal the ordinary crops or bands are known as the November band, 
the March band, and the July band, but there is occasionally a fourth band 

mpted after the close of the July one, by such rearers as have sufficient 
"EPs 

_ Aristotle gives an interesting account of the silkworm, but he was not acou- 
acquainted with the four stages in its life. He does not aay that it was 

od. in captivity but simply that Pamphile, daughter of Plates, was 
have been the first to weave silk at Cos. Aristotle describes the or horn 

iat anal extremity of the worm, a fact that proves fairly ptaedigtccuneas, 

( 
it was the same ies as the mulberry-feeding insect of to-day. But St. Basil 
4.D.), a native of Asia Minor, gives full particulars of the ante and muta- 

tions of the silkworm, and he was the first to mention the ular suggestion of the 
of the escape of the moth from the is with the resurrection 

death. Pausanias (in the 2nd century), also a native of Asia Minor, fur- 
d particulars of the rearing-houses used in summer and those em yed in 

inter by the silk-growers. Thus, when we first make acquaintance the life- 
Py op the silkworm, it had probably been by then as fully domesticated as 
itisto-day, = 

.,. The first scientific writer who can be traced is Andrew Libavius, who bred 
silkworms at Rothenb and published his observations in 1599. He lays 
a horn-like tail as the most distinctive character of the domesticated 
m worm. But to the student of Indian sericulture a much more interest- 
ingupphiiestion appeared nearly a century Jater. In 1689 the Rev. J. Ovington ‘ 

: 
wrote his Voyage to Suratt,in the Ap to which there is given Observations 
concerning the Nature of the Silkworms (see pp. 1017, 1020). This was apparently 
framed as an account of the silk of India and not of Surat alone, but it 
enewarely with the mulberry worm. It leaves the suspicion, therefore, 

hat it may have had special reference to an attempted Surat industry of rearing 
silkworms, fully two centuries ago. He gives the utmost details as to the seasons 
of each band, then concludes-——‘* This is the Nature of the Silk-worms in the Indies 
Ww. the Heat of the Sun renders them much more fruitful than with us; for 
in India the Worms breed and spin their Silk six times in the Year, and in 
only once.” ‘* There likewise they are sooner brought to tion, and begin to 
work sooner, viz., 28 days after they are hatcht, but in not until the 40th. 
Where also they are by a third part more tedious in breaking out of their Houses 
from the first day of their Spinning than they are in the East, which is there done 
in ten days, but, here only in fifteen.’’ Hvzrbert (7'ravels, etc., 1677, 183-4) gives 
a highly instructive account of the domestication of the silkworm in Persia. It 
was a univoltine insect fed on white mulberry, and he says, * In most Villages 
= Cottages we saw sheds filled with laborious People minding their eraiching 
ilkworms,”’ 

_ Races of Insects.—The following may be given as the chief races :— 
(a)—B. mori. proper, the oropeen Silkworm. 

_.It is customary by writers on the Indian silk production and trade to class all 
the races of the European worm as one, perhaps because under the Indian con- 
ditions the differences that exist become immaterial. Mukerji gives many in. 
teresting details regarding the directions under which the rearing of certain 
grades of the European worm become possible in the plains. The eggs require 
to hibernate under considerably lower temperatures than those for the barepalu 
elfen beavis 0: to 40° Fe But there are certain disadvan , such as the fact 

these worms usually die of flacherie if reared from to August. They 
do not as a rule make good cocoons if fed on the ordinary shrub-mulberry of 
Bengal. They require to be fed on leaves gathered from trees. Where 
mulberry trees are available it may be profitable to rear European cocoons. In 
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fact the opposite condition also prevails, namely the chhotapalu (presently to 
be described) do not make good cocoons if fed on leaves from tree mul fs 
The reader desirous of full particulars of the methods to be pursued in rearing 
European silkworms in Bengal should consult Mukerji’s work (/.c. 162-70). 

In Kashmir, largely through the great personal interest taken in the subject 
by Sir Walter Lawrence and Sir Thomas Wardle, much progress has been made in 
acclimatising the European silkworm (see p. 1016). [Cf. Note on Sericult, in 
Kashmir, Baluchistan and Quetia, in Agri. Journ. Ind., 1907, ii., pt. iii., 286-7.) 
More recently similar efforts have been made in Assam (p. 101 6), in Baluchistan 
(pp. 1016-7), and in Mysore (p. 1018). 

(8)—Bombyx arracanensis, Hutton, Trans. Entom. Soc., 1864, ii., 313; also 
Journ. Agri.-Hort. Soc. Ind., 1871, iii., 125; Rondot, L’Art de la Sote,. 1887, 
ii., 483; Geoghegan, Silk in Ind., 1880, 133-8 ; Liotard, Memo. Silk in Ind., 
1883, 59; Manuel, Journ. Agri.-Hort. Soc. Ind., 1886, vii., 291-807; Cotes, 
Ind. Mus. Notes, i., pt. iii., 152; Allan, Agri. Ledg., 1896, No. 26; Cooke, Silk 
Indust. in Yamethin, Agri. Ledg., 1897, No. 11; Handiman, Monog. Silk in Burma, 
1901, 26-30 ; Quajat, Det Bozzoli, 1904, 115. The nyapaw of the Burmans. This 
is a multivoltine silkworm. Apparently the earliest notice of it occurs in a letter 
from Major Bogle and referred to by Fytche, Assistant Commissioner, Arakan 
(Journ. Agrt.-Hort. Soc. Ind., 1850, vii., 281-5). The best description of it, 
however, is that written by Mr. R. A. Manuel. It lives on the mulberry and the 
following are its stages—in the egg, 8 days; in the worm, 15-23 days; in the 
cocoon, 8-10 days; and in the state of moth, 2-3 days. Its cultivation in 
Burma, he further says, is careless, slovenly and dirty. No separate ae 
house is provided and the trays are never changed, the excreta never removed, 
the refuse food cleared out. It is no wonder, therefore, that the mortality is very 
high. The manipulation of the silk and the manufacture of the resulting fibre 
are alike indifferent, so that the industries connected with this special worm can 
hardly be regarded as more than of very local interest. The districts near A 
concerned are Tharawaddi, Prome, Thayetmyo and Toungoo. Breeding is 
confined to the higher tracts of the Pegu and Arakan Yomas. Still, the existence 
of a special breed of B. mori may either point to a great antiquity or denote the 
comparatively recent domestication of a peculiarly Burmese insect which with 
more careful inquiry may be found to exist even to-day i in a wild or feral state,’ 
much as in the neighbouring State of Manipur. 

(y)—B. eresi, Hutton, Trans. Entom. Soc., 1864, ii., 312; Cotes, Ind. Mita? 
Notes, i., pt. iii, 151; Quajat, lc, 113. This is the nistri or nistari or 
madrasi, a multivoltine insect reared chiefly in the March and rains bands of 
Bengal and Assam, where it is second in importance to the desi variety. It 
produces a succession of crops throughout the year, most of which are only reared 
for seed. But unlike the desi, however, it thrives best in the hot weather. 
Cotes (Journ. Agri.-Hort. Soc. Ind., 1891, ix., 155) says the only real distinction 
between dest and madras is that while the former thrives best in the cold weather, 
the latter prefers the hot season. The cocoons are generally yellow, at least’ 
externally, and are somewhat larger than those of the desi, but the fibre has | ae 
elasticity and brilliancy. The moth is milky white in colour and the caterp 
has two black spots on each segment. Blechynden (Journ. Agri.-Hort. Soc. Ind., 
ix., 156) suggests that the name nistri is due to these spots, the comparison being 
to the goddess Kali, an alternative name for whom is Nistari. Hutton says that 
it goes through all its changes from egg to cocoon in twenty-five days but in cold 
weather it takes thirty-five days. 

Perhaps the earliest account is that given in the Minutes of the Bengal Board 
of Trade in 1819 (cf. Reports, etc., of Cotton, Silk, and Indigo (pub. E.1.C.), 1836, 
app., 48-51). It is there stated that there are several distinct forms of the nistri 
worm, such as the “ madrassi, soonamooky, and the cramee.” As to the origin 
of these insects, it is stated that the ** Board are not able to speak with the degree 
of precision it were to be wish They are peculiar to Commercolly district, 
except the madrasi, which is also found in Bauleah, Soonamooky and Malda. 
The Resident at Commercolly was of opinion that the finest stock of nistré’ was 
that. of Soonamooky. The madrasi are inferior but next to these. They all 
produce a silk of a greenish hue much inferior to that of the desi, but are much 
sought after as they yield a large amount of silk. ‘It is a hardy insect, requiring 
little care and not at all choice in its food. 

The Resident at Malda wrote in the same papers that the madrasi silkworm 
is distinguished from the desi by a black mark under the throat. He then adds, 
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Ite great comparative defect is that it cannot be kept in store (in t aurunge 
atleast) longer than a fow days without total destruction, whereas the deat aay 

_kept in well-aired cocooneries even twelve months without material injury. 

It is there stated to be produced throughout the year 
and value, according to the season of uction and the nutritious nature of 
‘the mulberry-leaf upon which fed. “ the worm of the cold-weather or 

were 
duced by Mr. B. Becher. It is, however, observed that the desi is the best of all 
the silkworms. The broods are October, November, March, April and June or 
July. The first is the best in point of quality, but the second the most ve. 
'The Resident at ‘‘ Cossimbuzar ’’ (E.L.C., d.c. 42) describes the Novernber band of 
desi silk as the largest in the year, but he adds that in his opinion the annual worm 
is as far superior to the desi as the latter is to the mixed breed of desi and China 
insect. He then remarks that in Cossimbuzar the April band is mostly the China 
insect. Similar reports are given from ‘‘ Hurripaul, Jungypore, Radna- 
gore, Soonamooky and Bauleah,” thus showing the wide distribution of this insect 

_-at the beginning of the last century. Of Hurripaul, it was stated in 1819 that 
dest had only just been introduced. In Soonamooky, on the 

_ Cleghorn recommended that in breeding the dest worm, it was im ve to 

select dusky moths. This observation regarding the dark-coloured and 

“worms will be found to have a peculiar bearing on Hutton’s opinion fh tme g 

the original form of B. mori, more especially when it is added that ukerji, 

appear to belong to the desi race, a fact of no small importance rong. of 

the belief that it is there indigenous (see below, p. 1015). [O/. Allen, Monog. 

Silk Cloths of Assam, viaggio 
(«)—B. sinensis, Hutton, . Entom Soc., 1864, ii., 313; Cotes, Ind. Mus. 

Notes, 156; This is the sina (China) or chota pdt insect of the Indian seri- 

culturists. It is a small multivoltine silkworm, which produces cocoons inferior 

to both the dest and the madrasi. In Bengal ite cultivation has been almost 

abandoned, though it would appear to be grown successfully on the hills and 

seems to be the chief multivoltine insect of the plains of Assam. Hutton, speaking 

of Mussourie, says it was in his hands very prolific and yielded crop after up 

‘to the middle of December. The cocoons vary in colour from being white, w 

or greenish coloured. Unlike the other Indian races, which hatch slowly during 

the morning (from 6 to 12 o’elock), the sina worms come forth all in a batch, 

hatching day and night till all are out of the eggs. In the volume of official 

papers (Board of Trade, Bengal, 1819) there are several passages that deal with 
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_and ‘‘ is nearly exploded as a distinct species.”’ 

this insect; the reports are unfavourable, and speak of the breed having de- 
generated in Bengal. Of Cossimbuzar, for example, it was observed that there had 
been a great intermixing of dest cocoons with the China stock. The latter pre- 
dominates in the April band, the distinctive mark being the length and thinness 
of the cocoon. This is considered by the rearers as the most inferior kind 

(()—B. textor, Hutton, Trans. Entom. Soc., 1864, ii., 313; Wardle, Wild 
Silks in India, 1881, 2; Louis, A Few Words on Sericult. in Bengal, 1880, 20; 
Rondot, L’ Art de la Sote, 1885, i., 320; Quajat, Det Bozzoli, 1904, iii. ; Cotes, 
Ind. Mus. Notes. 1889-91, i., 154: Mukerji, Handbook of Sericult., 1899, 155-62. 
The boro polo or barapalu—Large Pat—the annual silkworm of Bengal. Speed 
(Agri.-Hort. Soc. Ind. Trans., 1839, iii., 19-20) fixed the date of the introduction 
of this insect into India, viz. 120 years before the date of his paper, etc. He further 
says that it came from Italy. There is no confirmation of these views in any of 
the records I have been able to consult. 

Cotes speaks of this as an annual mulberry silkworm, larger than either the 
desi or the madrast. In the official papers issued 1819, it is stated that in the 
district of Cossimbuzar this insect predomirated in the March band ; moreover it 
was added that in the Cossimbuzar factory that band was second in quantity but 
first in quality of all the bands in the year. Of Bauleah it was remarked in 1817 
that not a cocoon of this description was produced. On the other hand, the 
Resident at Hurripaul spoke of it as the most valuable and as yielding the best 
silk in the March band. Of Jungypore, it was stated that notwithstanding every 
exertion, the production of this cocoon had become exceedingly precarious and 
uncertain. Radnagore reported that in a good season this insect was very 
abundant and profitable and produced in the proportion of at least two to one of 
the other species. The Resident of Soonamooky observed that the eggs are 
brought out for hatching about the end of January and in 40 to 45 days the 
cocoons are complete. This insect, he added, is, however, most difficult to rear 
and is much more delicate than the others. But the silk is of fine fibre and strong, 
and ought to be very mellow to the feel and of clear yellow colour with some 
white. The yield is about 103,500 khauns, which ought to yield about one hundred 
and fifty factory maunds of silk. 

It is at present occasionally reared in Assam and Bengal, but owing to the fact 
that it produces but one crop of cocoons in the year and that its eggs do not 
hatch simultaneously, its cultivation has now been almost abandoned. To-day 
Mukerji deplores the decline in production that has taken place. ‘‘ The Bara- 
palu is reared,” he says, ‘‘ by very few people. There are two reasons for neglect- 
ing such a superior class of cocoons :—(1) The eggs of the Chhotapalu, the Nistri- 
palu, or the Cheenapalu take only eight to ten days to hatch, but the eggs of the 
Barapalu hatch after ten months ; (2) Barapalus go on hatching for seven or eight 
days or still longer, while the eggs of the other varieties of Bengal silkworms 
hatch completely in two or three days, when once the hatching does commence.” 
Mukerji makes the practical suggestion that if arrangements could be made for 
hatching barapalu eggs in certain central establishments and distributing hatched 
worms to villages instead of eggs, the rearing of barapalu could be made to assume 
some importance. Mukerji (l.c. 159) gives many useful particulars regarding 
the methods of storing and hatching the eggs, and shows that by subjecting them 
to a fairly low temperature for a fortnight, followed by a similar period of warm 
temperature, the eggs may be caused to hatch at any time desired, thus producing 
pseudo-broods as leaf may be obtainable. Naturally, they hatch in January 
and the cocoons are obtained in February, and from them four pseudo-broods may 
be taken, viz. a second brood in March, a third in September, and a fourth in 
October. Rondot writes that this variety spins a white cocoon smaller than that 
of B. mori and differing from it both in form and structure, being generally 
pointed at both ends, a little soft, the silk not closely wound and containing 
comparatively little gum. 

MULBERRY-PLANT CULTIVATION.—(see Morus, pp. 784-5). Inthe 
temperate tracts of India variousformsof Morus alba, Linn. (the mulberry 
of the European silk-producing countries), are grown specially as food for 
the silkworm, This is the case in many parts of the plains of Northern 
India, Baluchistan, Afghanistan, Kashmir, and along the Himalaya at 
altitudes up to 11,000 feet. The other species even more largely grown 
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for the Indian silkworm is M. indica, Linn., of which there are many 
_ distinctive varieties or races. This is the most common mulberry of 

Bengal and Assam, as also of the Nilgiri hills. The plants are usually 
raised under what is called the bush system, the standard or tree 
being hardly if ever seen in these ities. It is, in fact, only in 
that shrub mulberries are produced systematically and at a cost of Ra, 20 

_ to 25 per bigha (one-third acre). There is but one advantage of this 
‘system, namely that the leaf produced is preferred by the chhotapalu in- 
‘sect. Mukerji strongly recommends that mulberry trees should also be 
grown within or around the plantation, and for that pu he suggests 
MM. alba, var. atropurpurea, It is a fast-growing plant; the leaves 

are large and thick and at the same time smooth, tender and succulent. 
M. serrata, Roxb. (the karim or kimu), M. levigata, Wall. (the 
kimbu and tawpwesa), though wild, the former on the western and 
the latter on the eastern Himalaya and the mountains of Assam and 
Burma; are not to any material extent employed as food for the true 

rm 
5 - Buchanan-Hamilton (Stat. Ace. Dinaj., 210-3) gives particulars of 
the method of cultivation of the mulberry and the feeding of the worm 
that prevailed in Bengal during the closing decade of the 18th century. 

_. In the volume of official papers on the cultivation of mulberry, issued 
by the Bengal Board of Trade from 1813 down to 1836 (Le. 63-113, 
130-163) will be found a special report by Roxburgh entitled Observations 
on the Indian Mulberry Tree, M. indica, Linn. (l.c. 69-71), and also a 
similar paper by Wallich (/.c. 130-3, in which he describes M. indica, 
_M. atropurpurea, M. leptostachya and M. serrata. These re- 
ports give a full record of the early experiments at improving the Indian 
silk by the production of better food for the worms, and are exceedingly 
instructive and valuable. Mukerji (Handbook of Sericult., 1899, 1-4; 
‘also Monog., l.c. 5-9) deals with present methods and opinions. “ All 
varieties of mulberry are not equally suited,” he says, “ for rearing every 
kind of silkworm. The mulberry tree which we usually see in gardens, 
which yields large-sized black-coloured and luscious fruits is M. nigra. 
The leaves of that tree are rather coarse and not quite suitable for rearing 
silkworms.” He then says that if the chhotapalu worm be reared on 
M. nigra it readily takes the disease flacherie, and the other forms of the 
‘insect, if reared on the black mulberry, yield a less proportion of silk and 
that of an inferior quality. Mukerji then adds that M. mudticaulis may 

be regarded as the best for rearing silkworms. He doubtless means the 
Chinese and Philippine plant described by Perrotet, and which Rafinesque 
discusses in detail. (Cf. American Manual of Mulberry Trees, 1839, 64-6 ; 

also Fl. N. America, 1836, pt. iii., 48.] The attention of the Madras 

Government was drawn to this species of mulberry by Col. Sykes in 1839, 

and a supply was procured by Wight and grown in the Horticultural 

Society’s gardens, Madras, about 1840, and a little later was taken to 

Bangalore and the Nilgiri hills. The leaves are large and tender. They 

are thick but not coarse. The tree grows fast and attains a greater 

height than other varieties. The internodes are short and the yield 

of leaf accordingly high. It is doubtless one of the many varieties or 

races of M. alba. As a curiosity it may be added that the American 

Osage orange (Maclura awrantiaca, Nutt.) has been introduced into 

India and found useful for rearing mulberry silkworms of all kinds. 
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But in the early stages of the life of the worm it may be fed on the 
tender young leaves of the pipal (Ficus religiosa). This fact is of 
considerable practical value when in spring the mulberry of Bengal is 4 ina 
backward state. 

Diseases of the Mulberry.—Mukerji (I.c. 121-7) discusses the diseases 
to which the mulberry trees are liable. The most serious appears to be 
tukra. This is caused by a minute scale-insect (Dactylopius bromelie). 
When attacked by this disease the leaves become curled up and the tender 
shoots swollen. When eaten they are shortly after voided by the 
silkworms, and if consumed to any material extent, cause flacherie or 
grasserie. Tukra accordingly does much harm to the silk industry from 
January to June, and the only cure is the application of kerosene emulsion. 
Another somewhat similar disease is known as naicha. This is also caused 
by a member of the Coccipa. It would seem the case that bush mul- 
berries are much more liable to these diseases. than tree mulberries. 
Mukerji observes that all the silk districts are not equally affected by 
tukra. In Murshidabad it prevails to such an extent that if it had not 
existed, there could have been obtained at least a third more leaf and 
therefore a third more cocoons. In Malda, Birbhum and Bogra very little 
damage is done by twkra—due possibly to greater intelligence in cultiva- 
tion. Tree mulberries once started require little attention and are much 
less affected by dry, hot ere or disease. 

Butler (Agri. Journ. Ind., ii., pt. i.| 97-8) gives useful particulars 
regarding a fungal disease seen on be mulberries of Kashmir. The State 
plantations near Srinagar had been seriously attacked. The disease is 
found on old trees without causing appreciable damage, but does great harm 
to the young plants in the nurseries. It attacks the seedlings in their 
second and subsequent years, does not kill them outright, but they have 
to be cut back below the diseased parts, thus losing several years’ growth, 
even if they are not attacked again. The disease is caused by a parasitic 
fungus (Corynewm mori) which invades the wood or the branches, 
and comes to the surface to form spores. Butler adds, after his detailed 
description of the fungus, that it has previously only been found in Japan, 
where it was first described in 1904. It is thus probable that it was intro- 
duced into India during one of the attempts made to apply Japanese 
methods in Indian sericulture. 

Rent of Mulberry Lands.—Some share in the decline of the Bengal 
silk industry has been attributed to the high and differential rents charged 
for mulberry land. Insufficiency of nourishment, due to dearness of 
mulberry- leaf, was, it has been said, one of the chief causes of the low 
yield and low quality of the silk, But Mr. Finucane (in an official paper) 
argues that the land usually placed under mulberry is valued for growing 
sugar-cane, tobacco, potatoes, and that accordingly if mulberry cannot 
hold its own in popular favour against these and such like crops, it would 
be unwise and pernicious to “ prop it up by factitious encouragements.” 
He then continues, “ There can be no doubt that the rates of rent for high 
land on which mulberry is grown are higher than for low rice land, which 
is of a different quality ; but the real question is—are the rates charged 
when mulberry is grown, higher than the rates which would be charged 
for the same land if sown with sugar-cane or potatoes or other upland 
crops ?”” He then answers that question by showing that in some districts 
an illegal practice does prevail of charging special rates for mulberry 
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oultivation. But the position of affairs is summed up by the opinion that 
_ such special rents are not general, and that they have not really had 

_ much effect in bringing about the depression in the silk ind in 7 
__. Diseases and Enemies of the Mulberry Sitkworm.—From 1865 to 
1870 Pasteur devoted himself to the study of the diseases of the silkworm, 
. re era rie a he recommended have since been not 

_ only widely adopted in Europe but throughout the silk-rearing regions of 
} world. Even in India, thanks to the e of the late Mr. N. G. 

ji and his coadjutors, the selection of by the aid of the micro- 
beet ae become an every-day practice of the ordi cultivator, who 

lay be said fully to recognise the value of specially selected seed in the 
curtailment of disease. A voluminous official correspondence exists in 
the Annual Reports of the Dept. Land Rec. and Agri. and in the } 

. 

_ . The chief diseases are :— 
_ (@) Pebrine.—This is known in Bengal as kata, or, in an vated form, 

ali, characterised by the presence of microscopic co of an oval 
shape found within the tissues of the worm, but also in the moth and ogg. “wt 
not always fatal, this disease damages the ec +4 of the pata greatly 

- earefully considered and enforced. [C/. Fisher, Ind. For., xv., 165-7; Arbousset, 
On Silk and Silkworm (Engl. transl.), 1905, 203-5.] 

(0) Flacherie or Gatine.—This is known in Bengal as kala shira or shalfa, and 

may be 60 slight as not to interfere with the spinning of the cocoon, the chrysalis 
‘dios avasiebly dies, and thus never emerges as a moth. The disease is epread 
by the spores produced on the efflorescence, so that the speedy removal of all 
dead worms is an efficient preventive to a ous outbreak. Next to pebrine 
this does the most harm in Bengal. [C/. Mukerji, Lc, 74-87; Fisher, Jc. 167; 

importan 
considerable damage to the worms in Bengal, _ iy it is not looked upon 
as serious, but in Bengal it becomes often epidemic. It 

temperature, ially if the worms be then in their last stage of growth. Worms 

fed on mature Toaf 7 q 

The means of checking the disease is the proneaniioe of large mulberry-trees. 

Whenever there is a sudden shower of rain, 
be given. [C/. Mukerji, /.c. 87-95; Fisher, l.c. 169-70; Arbousset, Lc. 192-4.) 

(e) The most serious pest is“ the Tachinid fly, Trycotyga bombyets (Ind. 

Mus. Notes, i., 83-8). This parasite lays ite eggs the body of the worm. 

Those on hatching produce a grub that lives within the body of the worm 
and ly kills it. [C/. Mukerji, /.c. 112-21.] 

Influences of Climate.—It may be briefly said that in no essential feature are 

Worst Disease. 
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from those of Europe, America or the Colonies. Perhaps the chief difference 
lies in the climate enfeebling the insect by causing it to produce too many 
broods in the year. But the prevalence of certain of the above-mentioned 
diseases uncontrolled is doubtless the chief cause of the decline of the Bengal 
industry. Mukerji (/.c. 41-53), in an introductory chapter, discusses the general 
aspects of the diseases of the Bengal worm, and makes many highly practical 
recommendations. About 60 per cent. of the silkworms, he says, die imme- 
diately after spinning a cocoon and after having eaten the full quantity of leaf. 
On this account the silk-rearers have for the past twenty-five years or so (in 
other words, subsequent to the appearance of pebrine) been steadily giving up 
their ancestral craft and taking to ordinary agricultural pursuits. There would . 
seem no great reason why this wave of unpopularity could not be stemmed 
by vigorous efforts to assist and educate the rearers in the methods essential 
to the control of the plague. 

Mukerji gives many interesting details (l.c. 128-50) regarding the construction 
of rearing-houses, where the selection and improvement of stock might be con- 
ducted, and the elimination of disease by the microscopic selection of eggs. The 
grainage, he urges, should be established close to a large tank or river; should 
be surrounded by mulberry trees; should be one mile away from cocoon- 
rearing villages, filatures or cocoon godowns; and should be in a village where a _ . 
sufficient community exists conversant with the picking of ripe worms, handling 
moths and planting mulberries. It is not possible to conduct sericulture under 
hired labour, if the workers are not drawn from the hereditary silkworm rearers. 
This point is of vital importance, as it takes many years’ careful training to acquire 
the expert knowledge essential to success. | 

li, THE WILD SILKWORMS—THE SATURNIIDA:. 

Out of the long lists of wild insects that have been published by writers 
on this subject, only three Indian and two Chinese and Japanese species 
are of commercial importance. These are :—Indian-Tdsar silkworm, 
Antherea paphia; the Muga, A. assama; and the En, Attacus 
vicini: Chinese-Tasar, Antherwa pernyi: and Japanese-Muga, 

Antherea yamamai. The last two insects are only mentioned here 
because they come into trade in opposition to the corresponding Indian 
insects, and on that account have been classed by the trade as forms of 
tasar and muga silks. 

II. Antherzea paphia, Linn. ; (A. mylitta, Drury); Hampson, 
Fa. Br. Ind. (Moths), i., 18; Rumphius, Herb. Amb., 1750, i., 115, 
t. 75; Petiver, Opera. Hist. Nat., 1767, 1., t. v., £. 9; Roxburgh, Trans. 
Innn, Soc., 1804, vii., 33-42, t. 2; Geoghegan, Sik in India, 1880, 139- 
50; Dumaine, Journ. Agri.-Hort. Soc. Ind., vii., 1886, 286-78, 327-30; 
Wardle, Wild Silks of Ind., 13-28; Watt, Cat. Calc. Intern. Exhib., 1883-4, 

. lii., 74-87; Cotes, Ind. Mus. Notes, 1890, i., 157-62; Resolution of Govt. 
C. Prov., Agri. Ledg., 1893, No. 9; Hailey, Monog. Silk Indust. Pb., 1899, 
1-4; Edgar Thurston, Monog. Silk Fabrics of Madras, 1899, 19 ; Mukerji, 
Handbook of Sericult. in Ind., 178; Yusuf Ali, Monog. Silk in U. Prov., 

1900, 4-7; Dewar, Monog. Silk Fabrics C. Prov., 1901; Mukerji, Monog. 
Silk Fabrics Beng., 1903; also Report on an Inquiry into State of Tasar 
Silk Indust. in Beng. and C. Prov., 1905; Hanausek, Micro. Tech. Prod. 
(Winton and Barber, transl.), 1907, 148-9. 

Tasar silkworm of India, a name which in English commerce is often 
written “ tussur” or “ tusser,” and in French “‘tussore.” It is usually 
said to mean a shuttle, and to be derived from tasara or trasara in Sanskrit, 
but neither of these words are employed by the older authors to designate 
a particular form of silk. Mr. A. Yusuf Ali points out that the letter 
““¢” in the word for shuttle is the soft dental, while in the word fasar 
silk it is the sharp palatal “t”—two letters that are not often inter- 
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_ changeable. The English rendering tussur (if pronounced toosoor) would 
_ be quite unintelligible to the Natives of india. Rqually absurd are the 
rene tussah, tusseh and tusha. [Cf. Milburn, Or. Comm, ii., 158, 

tee ius gives an interesting account of this insect, and 
to be the first European to call it tasar (or, as he wrote it, teaser), a the 

* ‘word must even then (1691) have been well known, seeing that he was 
q able to contrast the insect of the Moluccas with that of Bengal. James 
g Petiver (who died in 1718) gives a picture of the cocoon, and speaks of 
. obtaining care from Madras through Edward Bulkley and Sam 

_ Browne. [C/. Phil. Trans., 1701, No. 271, 843; Yule, Diary of William 
_ Hedges, ii., app. cocxx.] But an even earlier usage of the word denotes 
a ¢ of striped silk and cotton, the silk being either tasar or muga. 

_ Thus, forexample, in the Ain-i-Akbari (1590) we read of tasar selling at 
Rs. } to Rs. 2 a piece. 
_«) Other vernacular names are used to denote this insect, or, rather, special 

_ forms of it. We read of the tasar found in Bengal on the ber-tree 
us) being called bughy; that found on the asan-tree (Termé- 

natia) being the jarvo; in Manbhum, the éasar insect is known as daza, 
daba, and in Santali it is lumam, lumang; in Bhagalpur and Dinajpur 
{according to Buchanan-Hamilton) it is jarw; in the United Provinces 
it is koa (cocoon), and the insect that lives on the ber is called kuswart, 
and that on the dsan the tasar; and in Assam it is often distinguished 
as the katkura, while in the Deccan the name holissura is sometimes given 
ota Roxburgh calls the insect bughy, and the silk spun from its cocoons 

_.. Habitat and Races.—According to Sir George Hampson it is a native 
of China, India and Ceylon. It may be spoken of as a denizen of the 
upland forests inhabited by the Santhal, the Kol, the Khond and the 
Gond, extending west and south-west of the Gangetic alluvial basin. 
In other words, commencing at the Rajmahal hills, it stretches through 
‘Karackpore, Chota Nagpur, Orissa, the Central Provinces, the Northern 

‘Circars to Hyderabad. It has thus the Ganges for its northern boundary, 
the Godavari for its southern, the coast ranges of Orissa to Ramgar in 
Hyderabad for its south-eastern, and the Nerbudda river and the Kaimor 
‘mountains for its north-western boundary. But it crosses these limita- 
tions at various points, as, for example, it passes the Ganges and enters 
Nepal, Sikkim, Assam, Manipur an ipeiengs : Tt has also been re- 

corded in Mysore. Beyond the special tract indicated, it is everywhere 
else more a curiosity than a commercial product. 

There are several varieties or races of this insect (Fa. Br. Ind., lc. 19) : 

—“The form mylitta is the most yellow; paphia is pale brownish- 

yellow; nebulosa greenish-brown, clouded with fuseous as far as the 

postmedial line ; while cingalesa, from Ceylon, is a dark brownish-yellow 
form.” 

Semi-domestication.—The term domestication can hardly be applied 

_to the method of rearing this insect pursued in India, and still in many 

localities it is not strictly speaking wild. The chief districts ae 

are Bhagalpur, Chota Nagpur and Orissa in Bengal, and ttisgarh, 

‘Nagpur, Nerbudda and Jabbalpur in the Central Provinces. But. the 

experiments performed some years ago at Poona proved that, so far at 

least as Western India was concerned, the expectations often advanced 
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of greater success from special cultivation over restricted areas, as\com- 
pared with collection by the ordinary method from wild sources, were 
misleading. The semi-domestication that ordinarily prevails is to en- 
deavour to grow (or rather to encourage the natural growth), within a 
certain tract of country, the tree or trees on which it is intended to rear 
the insect. The seed cocoons are collected from the jungles and tied on 
to the trees. Thereafter men and boys, armed with pellet-bows, guard 
the insects, as far as may be possible, against their enemies—chiefly flocks 
of birds that would greedily devour the caterpillars. In some few localities 
specially selected cocoons are reserved from last year’s supply for the 
purpose of seed, and it is even occasionally the practice to allow the moths 
to make their escape from the cocoons under confinement, and to retain 
the females as prisoners in a position where they may be visited by the 
wild males, and thereafter to tie the little cages or baskets containing 
the eggs on to the trees. But it has been proved beyond dispute that 
the worms will not feed properly in captivity. The pairing of the moths 
and the production of the eggs may be accomplished under cover but the 
feeding must be done in the open air. Moreover, the worms are very 
timid, and must not be disturbed while feeding. In some localities 
they are carried from one tree to another when the supply of leaf runs 
short, but even this degree of interference is resented, and the worms 
seem never to form proper cocoons when any such interruption has oc- 
curred during the vigorous feeding stage. bre is 

For more than a century continuous efforts have been made in India to 
improve and extend the traffic. In 1796 Michael Atkinson (a correspondent 
of Roxburgh’s) wrote: “ This species cannot be domesticated. I am informed 
that the Natives cannot even retain any of it for seed. The hill people say 
that they go into the jungles, and under the byer and asseen trees they find the 
excrement of the insects; on which they examine the trees, and on discovering 
the small worms, they cut off branches sufficient for their purpose, with the 
young brood on them ; these they carry off to a convenient situation near their 

’ houses and distribute the branches on the asscen tree in proportion to the size 
thereof, but they put none on the byer.” The Board of Trade of Bengal published 
in 1819 a series of reports on the “ tussah”’ silk, one of which is entitled Modes 
of rearing the Gutis (gootee = cocoon). ‘ The seed is purchased from the jungle 
people, who collect it in August. Plots in the forest are appropriated for rearing 
where the ashan, sal and sejah trees predominate, particularly the first, which 
constitutes the best food. These spots are carefully cleared of other trees and 
shrubs annually. Just before the perforation, the seed cocoons are tied on to 
the trees. The rearers live in huts erected on the plot, keeping guard night 
and day with pellet-bows to drive away kites, crows and other birds.” 

These two passages may perhaps suffice to show that a century ago the system 
pursued was in every detail that followed to-day. But, as already mentioned, 
some thirty years ago Major Coussmaker conducted, on behalf of the Government 
of Bombay (Admin. Rept. Bomb.,1876-7, 172; Coussmaker, Rept., March 14, 1883), 
extensive experiments in order to ascertain how far the Native system might 
be simplified and improved. He made many important discoveries and solved 
most of the obscure problems of the life-history of the insect, but at the same 
time his results demonstrated conclusively that in Poona at least, the insect 
could not, under any degree of domestication, be reared profitably. Accordingly 
his final report expressed the opinion that systematic tasar silk-growing would 
not pay. Another practical investigator, Mr. W. Coldstream, though he formed 
a slightly more favourable opinion than Major Coussmaker, admitted that the 
future of the industry would depend on whether it could be made to pay. Cold- 
stream, moreover, worked with a view to discover if tasar silk production could 
be engrafted on the village industries of the Panjab, rather than the establish- 
ment of a large commercial industry. Mr. H. C. Cookson wrote a monograph 
on The Silk Industry of the Panjab (1887), which republishes, as an appendix, 
Coldstream’s report of his experiments. Later on a second monograph on The 
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Silk Industry of the Panjab written by W. M, H a Me Colds ‘anj — ' hag niley (1899), which once more 

insect lives essentially i the forests remote from the railways and centres Yorest Insect, cd erce, and in tracts of country unsuited to European life. Even to the 

one, for in addition to having to leave their hornes and to take 

that they are personally liable to supernatural visitations evil if 
any of their traditional rules regarding the rearing of tasar 

ition te they are pray and at all seasons, They have also the con- 

Pe Sa is quite different with the Chinese tasar (Antherwa pernyi). It 

ease on a plantation within an accessible locality can hardly — PFOVINg Advantages, 
fitable than a wild one, the collection of the cocoons of whic 

ungles infested with disease and animals inimical to 
itants of the one country are industrious and energetic, 

* . other apathetic and enslaved by religious restrictions and obli that 
» the collection of tasar cocoons distas teful and unpopular. It is one wing 

t 

Disadvantages. 

to say the insect is ‘‘ found in the forests of all parts of the Indian continen 
to be had for the trouble of collection.” It is quite another matter to make 
that wild insect tractable to the necessities of commerce, or even to overcome 
the Rpligious prejudices of the agents who have to be primarily employed in 
the development of the trade. 

/ FOOD-PLANTS OF THE TASAR WORM.—The following are the chief trees Pood- 
on which the Indian tasar silkworm feeds :— plants. 

~~ Anogeissus iatifolia, dhaura (pp. Ficus Benjamina, nandruk. 
70-1). P. religiosa, aswat (pp. 538-9), 

Bassia latifolia, mahua (pp. 116-7). F. retusa, kamrup. 
Bauhinia variegata, kanchan (p. 121). Lagerstromia indica, 
-Bombax malabaricum, semul (pp. 168- L. parvifiora, baklé (p. 701). 

die} 2 Ricinus communis, arund (p. 916). 
Careya arborea, kumbi (p. 269). Shorea robusta, sal (p. 916). 

' Carissa Carandas, karavindd (pp. 270- Tectona grandis, sagun (p. 1070). 
1). Lehi i Fire er Arjuna, arjan. 

Celastrus panicula kangni (p. . belerica, bhaird. 

nein billu (p. 294) : Sees Ose, ter 6 1073). Chioroxylon Swietenia, u (p. . ; i 

; Délichinn Hisebn, sanatta. Zizyphus Jujuba, ber (p. ria). 
Eugenia Jambolana, jéman (p. 526). 

Crops of Tasar.—The tasar silkworm has generally two crops, but Crops, 

instead of being bivoltine in its wild state, it is most probably quadri- 

voltine. According to the Rev. Dr. Campbell, there are often three crops. 

The cocoons are procured in May and June, from persons who collect them seasoos. 

in the jungles. The larger ones are generally female and as much as 

8 to 10 cowries apiece are paid for these, while the smaller male ones fetch 

much less. From these moths emerge, and the Ist crop of caterpillars 
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spin cocoons in September ; 2nd crop (a small portion of 1st) emerges in 
October and spins cocoons about January ; the 3rd crop, moths emerge 
from cocoons of the Ist and 2nd crops about June, which brings us back 
to the first crop again. A proportion of the September cocoons only 
emerges in the following August. 

TECHNICAL REPORTS.—H. J. 8. Cotton, editor of The Statistical Reporter 
(1876, i., 91-3), wrote a paper on the Development of the Tasar Silk Industry, in 
which he reviewed the information available up to that date regarding the 
reeling, bleaching and dyeing cf this silk. A gentleman at Lyons had in 1872 
invented and patented, Cotton tells us, a process which he claimed to have solved 
these difficulties. Sir Thomas Wardle also discovered a process of dyeing tasar 
silk in brilliant colours, and of giving it the lustre of Chinese silk. Mention was 
at the same time made of a patent taken out by Messrs. Gaddum and Bosshardt 
of carding the silk of different cocoons. About the same time, Mr. Jules Deveria 
of Rampur Boalia announced that he had discovered a process of reeling tasar’ 
on the ordinary filature. tony 

The Government of India in a Resolution, dated November 23, 1875, fur- 
nished particulars of the more important investigations that had been conducted 
both in India and Europe. The chief difficulty depends on an inherent defect 
in the filaments spun by the worm, ‘It is explained that the silk is produced by 
the insect from a double spinneret, and that the resulting filaments are not parallel’ 
but spirals that touch each other at the exterior points of their curves only, and 
are held in that position by the natural gum in which exuded. It is to this 
peculiarity that some of the special properties of tasar silk, such as its elasticity) - 
are due. It is necessary that the degree of croissure should be exerted to bring 
the filaments into a round thread. This could only be obtained in fully équipped’ 
filatures, and nothing but steam could ensure the uniformly high temperature 
indispensable. At the period here indicated it was accordingly regarded that 
the complete reeling of tasar silk in the form that would command a large Euro- 
pean market could not be accomplished as a village industry. A further Reso- 
lution of the Government of India brings the knowledge of this subject up to the 
date of February 1879; the Resolution and its enclosures will be found re- 
printed in the Indian Forester (1879, v., 77-101). Cotes brought the information 
up to the date of 1890, and furnished most admirable illustrations of the worm, 
the male and female moths, and the cocoons. Mukerji (Handbook of Sericult., 
India) afforded much useful additional information regarding tasar, but he 
may be said to have been specially concerned to make the merits of the Japanese 
and Chinese worms known. Dewar, on the other hand, observes that the mere 
fact that tasar rearing, spinning and weaving are village industries, often com- 
bined with agricultural pursuits, gives them an interest to the administrator.. 
The aboriginal or low-caste people who rear the tasar worm and gather the 
cocoons live in the most remote and jungly villages. The weavers form com- 
munities in the towns which are not too far from the jungle tracts. Dewar 
remarks, in his chapter devoted to the history of tasar, that the earliest record 
of its appearance in the Central Provices “would seem to be that of Chanda 
district, where in 1775, under the Mahrattas, the monopoly of rearing silk- 
worms and making /asar-silk was farmed out by the ruling power, just as is 
still done in some Feudatory States.” Sambalpur and Chanda are the chief 
districts in the production of tasar, with Raipur and Bilaspur taking good second 
places. During the latter half of the 19th century the Government of India 
made repeated efforts to extend and improve the production in the Central 
Provinces, but with little practical results. Dewar reviews the various efforts 
that were put forth, and his Monograph will be found of special value, and 
interest in that respect. Paranjpe (Ind. For., 1902, xxviii., 192-6) gives a 
sketch of the life-history of the tasar-worm in Bhandara. 

Mukerji (Monog., l.c.) observes that there are several classes of cocoons which 
go by the generic name tasar. Those recognised in commerce, according to the 
quality of their silks, are:—(1) The Yamamai cocoon of Japan (Antherea_ 
yamamai); (2) the China tasar(A. pernyi) ; (3) the muga of Assam (4. assama) rh 
and (4) the Bengal tasar (4. papnhia). All the other wild silks, he tells us, are 
in Bengal grouped under the name bharuas. Of the commercial forms mentioned, 
the Bengal tasar has the greatest length of fibre, though it is inferior to that of 
the other three. The Yamamai isso highly prized in Japan that, by law, capital 
punishment may be meted out to any person exporting the seed-cocoons or eggs, 
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losing as much as 21 per cont. while tasar lowes only 11 
Bengal tasar is, however, more difficult to bleach and dye China 

_ Indian Results.—Mukerji (Rept. Inquiry into the State of the Tasar Sill Induat., 
, 1905) tells us that he visited all the more important centres of fasar duotisnand manufacture and discussed personally with those interested the eases 

importance. The report opens with the following :—‘ The tasar silk industry is 
d almost everywhere, although the demand for tasar cloths has been on the 
increase in owing to the general revival of sericulture in this province, 
which has brought into prominent notice tasar cloths as well as silk " 
then enumerates the chief centres of tasar manufacture, and concludes es if F 
on tasar-weaving in Bengal. Of the Central Provinces, he remarks 
purely a village industry, except in Sambalpur and Bilaspur, but that 
probably not more than 2,500 tasar weavers all told. ‘The weavers, he 

re entirely dependent on a supply of cocoons for the continuance of thei 
athixy, but that the rearers are agriculturists who give but a portion of their 
time to the production of cocoons, and the number so engaged fluctuates very 
greatly. Roughly, he estimates that the number of persons concerned in tasar- 
cocoon rearing may be about eight times the number of those engaged in tasar- tip. i 

weaving. There would be in Bengal, therefore, by that estimate, 200,000 

portion of their annual earnings from tasar silk. 
_ Mukerji then concludes with numerous practical deductions, amongst which 
the following may be mentioned :— 

_(1) That the wild cocoons are the richest in silk, 
~ (2) That Singhbhum is the district best suited for tasar-silk rearing. Further 

that the wild barra muga worm of that district is the best of all, followed by the 
muda muga, also of Singhbhum, then by the muga of Mourbhanj. 
(3) That even in the wild state, Chanda and Bhandara cocoons are inferior 

to of Raipur, Bilaspur, Sambalpur, and of the Bengal tasar districta, while 
the home-grown coeoons of Chanda and Bhandara are the worst of all. 

(4) That the deterioration is more marked in the case of banela than in 
muda cocoons. 

(5) That the main cause of the decline of the industry is the disease known 
as grasserie, which affects weak worms more than strong ones, and worms feeding 
on low bushes more than those ps on high bab of trees. si ait 

6) That grasserie being ca y irregularity of season, such as vy 
ticeeabitebocine long-continued drought, it cannot altogether be avoided even 
by the use of seed. ; 

(7) That degeneracy of tasar worms runs mainly al two lines, inferior 
cocoons (small size and flimsy in structure) being p y reserved for seed, 
owing to the superior cocoons fetching a higher price ; and semi-domestication 
and the use of home-grown cocoons for seed instead of wild ones. 

(8) That the cocoon-rearers are sometimes helpless, as wild cocoons are often 
not readily found. , h J 

Lastly, as measures calculated to revive the industry, Mukerji proposes the 
establishment of two model tasar-rearing nurseries in Bengal ; the propagation of 
asan trees (Terménatia) in the tasar village areas ; and the reservation of certain 
forest tracts for the wild stock only from which the model establishments would 
periodically obtain fresh seed supplies. With a statement of continuous research 
and of vigorous efforts, such as that implied by the numerous reports thus briefly 
indicated, it can be hardly fair to affirm that the backwardness of the Indian 
industry is a direct expression of the apathy of all concerned. 
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MANUFACTURE OF TASAR.—Mukerji (Monog., 1.c., 1903, 104) 
points out that it is strange the cocoons should be gathered in the 
jungles of Singhbhum, Manbhum, Sonthal Parganas, and even of Assam, 
and brought down to the filatures of Murshidabad for reeling. To secure 
improvement the tasar-silk reeling and weaving industries should, as far 
as possible, be estranged from the corresponding mulberry industries, and 
be developed on their own lines. There should, for example, be no diffi- 

culty in establishing tasar factories in tasar-growing districts, where labour 
and fuel (both coal and wood) are abundant and cheap. He then adds, 
‘A tasar reeling and weaving company organised on European principles 
and working in the tasar-growing districts is likely to have a vi 
prosperous career before it.” ty 

In exemplification of these views he then deals with the industry 
district by district. Of MursurpaBap, he says the tasar cocoons are 
reeled in European filatures, chiefly at Bajarpara and Narayanpur 
factories. Of Hueuui, Jahanabad Sub-division, he speaks of some 350 
families being engaged in tasar and mixed tasar and cotton weaving. 
Of Barpwan, tasar spinning and weaving are carried on by some 228 
families. A certain amount of weaving is also practised for which yarn 
is imported. Of Mipnapur, he observes that cocoons are found in the 
jungles, especially at Mourbhanj and Dhalbhum—the hardest kind are 
preferred. The cocoons are reeled locally and also spun and woven. Of 
Brrpuum, he says the tasar industry is followed by some 300 families, 
the cocoons being reeled and the cloth woven locally. Bankura has 
long been famous for its silk industry, but the tasar manufactures are 
not very extensive. The most important fabric produced is known as 
kethe. This is made from pierced cocoons, is coarse but cheap. Of 
BuHAGALPUR, the cheap bajfta cloth is far better known than the kethe of 
Bankura. About 2,000 weavers (both Hindu and Muhammadan) gain a 
livelihood by producing various tasar textiles. The cocoons are importea 
from the Sonthal Parganas, etc., and sold at Nathnagar at rates of 80 
to 250 to the rupee, according to quality—pierced cocoons fetching only 
from 100 to 400 to the rupee. The yield is about one tola of tasar silk 
from 15 to 20 cocoons—and eight to ten tolas of tasar silk will bring in 
about a rupee. In the baftas the woof is usually cotton and the warp 
tasar silk. Of the SonrHat Paraanas, Mukerji says that the cocoons 
are reared throughout the district for export to Murshidabad—the local 
reeling, spinning and weaving are practised to some extent, especially 
in the Godda Sub-division. Of HazarrpacH, Rancut and Panamav, 
he remarks that there is no tasar weaving, but that a considerable 
industry exists in rearing and exporting the cocoons. The pages devoted 
to these districts will accordingly be found to contain many useful par- 
ticulars regarding the methods and seasons of the operations concerned. 
Of SincHBHUM, he remarks that there are only a few tanti (tasar) weavers, 
and the cocoons are reeled by hand by the weavers themselves. The 
dhutis or saris so made are largely exported to Dacca and Lower Bengal, 
and fetch from Rs.3 to Rs.4. But if weaving be unimportant, the 
rearing of tasar cocoons is an industry of considerable magnitude in 
Singhbhum. The tasar weaving of ManpxHuM is, on the other hand, 
of considerable value. There were at the last census 12,911 tantis or 
tasar weavers, and Raghunathpur is the most important centre. The 
tasar weaving of Gaya is also fairly important, though the cocoons are 
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SILK 
THE MUGA OF ASSAM ANTHERAA ASSAMA 

 fhiolonger locally produced owing to the curtailment of the forests. Of 
ALASORE, Purt and Currack, Mukerji observes that the industry of 

“weaving is not an important one, though the rearing of the worms 
and production of cocoons are largely pursued. 

be ad? ft 
IIL Antherwa assama, Westw.; Fa. Br. Ind. (Moths), i., 

A Hugon, Silk and Silkworms of Assam, Proc. As. Soc. Beng., 1837, ¥i~ 
M7, t. vi, ; Warnford Lock, Journ. Soc. Arts, 1880, 510; 
pin Ind., 1880, 151-5; Wardle, Wild Silks of India, 1881, 55-61; 
in Journ. Soc. Arts, May 1885, xxxiii., 676; Stack, Silk in Assam, 
5-9; Rondot, L’Art de la Soie, 1887; Cotes, Ind. Mus. Notes, i., 

—— -:168-73 ; Allen, Monog. Silk Cloths of Assam, 1899, 3, 10-6; also Gas. 
aM.» Viii., 158, ete. 

_ This is the muga (munga) silkworm of Assam, a name said to have 
y given because of the amber colour of the fibre, and hence 

quently used to denote any wild silk—thus eri-muga, tasar-muga and 
-muga. It is met with chiefly in Assam, but its area extends east 

to the Naga hills, including Sylhet and Cachar, and south to Tippera 
and the mountains of Burma. It has also been recorded as far to the 
west as the valleys of Kumaon and Kangra, and a special insect mentioned 
from Pondicherry, and named A. perotteti, has been accepted as a form 

oma 
1676 (ed. Ball), ii., 281) makes special mention of the Assam silkworms that 
remain on trees all the year; and he does not suggest that fact as being « 
novelty, but rather implies that it was well known. He may, of course, be 
alluding to the tasar silk, but in that case the locality Assam would be 
correct. The collection of official papers issued by the Bengal Board of Trade 

i : : ; E 
silk generally. pend. 

-. Domestication.—The muga exists in a state of even more co 
domestication than is the case with the tasar—the are hatched and 
the cocoons spun within doors, and while feeding on the trees the worms 
are carefully supervised and protected from their enemies. When they 
have finished eating they are removed from the trees and carried off to 
the. rearers’ houses in order to spin their cocoons. The worm is multi- 
voltine, has five generations during the year, but of these only two or at 

most three are used by the rearers. The people of Upper Assam annu- 

ally import their seed-cocoons from Kamrup for their cold-season and 

spring crops owing to the fact that the worm soon degenerates in the 
Sibsagar district, and hence no seed-cocoons are retained from the last 

brood of the season. This is said to be due to the fact that in Lower Assam 

the insect is fed mainly on Litswa polyantha, the sualu or howalo. [Cj. 

D.E.P., vi., pt. iii., 176 ; Allen, Monog., Le, 14-5.) ' 

Food-plants.—The muga worm feeds on a fairly extensive series 

of leaves, the most important being species of laurel, such as the sum, 

Machilus odoratissima, But other trees may be mentioned ;—Cinna-~ 
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uga 
: momum obtusifolium, Michelia Champaca, Symplocos grandi- 

flora, and several species of Litseea. In Lower Assamit is also largely 
bred on the sualu, Tetranthera monopetala. The most important of 
these food-plants is the swm (Ind. For., 1879, v., 35-9, 202-21). 

Life- Life-history.—The cocoons intended for breeding are placed in trays 
history. and hung up safely in the house. In a fortnight’s time during the warm 

months, and three weeks in the cold season, the insects come forth. The 
Females made females, recognised at once by their bulkier bodies, are immediately 

Eggs. 

Method of 
Storing. 

Hatching. 

Caterpillars, 

Feeding. 

Age of Trees, 

Hnemies, 

Stages. 

Colour of 
Cocoons, 

Reeling. 

secured by a thread passed round the thorax behind the wings and tied 
to a short length of straw hooked on toa line stretched across the room. 
The males are left free, but usually sufficient number consort with the 
female prisoners. Each female produces 250 eggs in three days. All eggs 
laid after then are rejected, and the moth dies about the fifth day. The 
pieces of straw, with their attached eggs, are then taken down and placed 
in baskets, covered with cloth, and the room in which stored is heated in 
winter, but kept dark as much as possible. In summer it is not necessary 
to retain the eggs within doors at all, and the straws may, therefore, be 
carried at once to the trees, due precaution being taken against undue 
exposure to sun, rain ordews. Generally, however, the worms are hatched 
indoors. They pass through four moultings, and, when full grown, measure 
about five inches long. While feeding, if the leaves get exhausted, the 
worms are picked off and carried to fresh trees. The worms of their own 
accord, in fact, descend from the tree and are caught by a trap of straw 
or plantain leaves tied around the stem, and thus are easily picked up and 
carried by the attendant to fresh trees. It is said that if placed on a tree 
the leaves of which have already been devoured, they refuse to ascend. 
When they have eaten all they desire, the worms are carried off and made 
to spin their cocoons in the rearers’ houses. Trees from three to twelve 
years old are considered the best; older are avoided, as they harbour 
ants, and the lichen and moss on their branches impede the rapid move- 
ments of the worms. But the greatest enemies of the muga are crows, 
kites and many other birds by day, and owls and bats by night; constant 
watching is thus necessary, and abundant and continuous employment 
thus afforded to the young, old and infirm members of the family. 

The periods and stages of the insect’s life are as follows :—hatching, 
from 7 to 10 days; feeding, from 26 to 40 days; spinning, from 4 to 7 days ; 
resting within the cocoon, from 14 to 21 days; and life as a moth, from 3 
to 5 days. The variations in time indicated are largely a consequence of 
the season of the year or brood of worm under record. The cocoon is 
fawn-coloured, large, thin, devoid of the suspensor, so characteristic of the 
tasar ; and the short period spent within the cocoon, when taken in con- 
junction with the more tractable habit of the insect generally, makes 
this a very much more desirable form of silkworm than the tasar.. The 
cocoon is about 1? inch long and 1 inch in diameter. In colour it is of 
a golden yellow, but there is usually a percentage of dark cocoons in 
every brood, for which no satisfactory reason has been assigned. 

Reeling and Spinning.—Reeling is simple. The insects within the 
cocoons are killed by exposure to the sun or by fire. Thereafter they 
are boiled in an alkaline solution. From 7 to 20 filaments are rolled 
together between the palm of the right hand, drawn across the thigh, 
while the left hand works the reeling apparatus. The whole of the 
silk may be unwound except the innermost layer next to the chrysalis. 
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CHAMPA AND MEZANKURI ATTACUS RICINI 

The quantity of silk afforded varies according to the brood. ‘The cold- feather insect gives the least, and is accordingly usually reserved for bree only the inferior cocoons being spun. } 
No of the muga cocoon is, however, rejected as useless, The flows 

off from the outer surface of the cocoon, before reeling is com- 
need, the shell that remains around the chrysalis, and the cocoons from 
ch the moths have escaped in breeding, are all reserved to be carded 
a and the by-product thus obtained is called era and is often 

‘ed with the ert silk—the product of the next species (see pp. 1013, 1021). 
— Manutacture.—The muga silk thread varies according to quality from 
Rs. 8 to Rs. 12 per seer, era or spun thread being sold at half these rates. _ ‘The cloth woven from muga yarn has a bright-yellow colour and « pretty 

. It stands washing much better than any other silk, kee ng its 
loss and colour to the very last. It is usually sold in pieces ot B Saks 

and 4 feet broad, the price varying from Rs. 1-8 to Rs. 2 per square 
There is no large market where either thread or cloth can be 

} ed, but the headquarters of the industry is the district of Si r 
Assam, more especially the Sub-divisions of Golaghat and Jorhat. 
sports are mainly in thread, which go to Calcutta for loca! consumption 

or for export to Persia—it is too dear for the English and Continental 
markets—the price quoted being Rs. 6 to Rs. 12 per seer. There is no 
means of knowing the total production, but it has been estimated that the 
exports come to about 280 maunds a year. 

- The Champa and Mezankuri mugas are only the silks of the worm 
obtained from insects fed on the trees of these names—Michelia 
oa. amr for the former and Litswa citrata for the latter. Moriani 
is the chief locality for the mezankuri silk. The champa silk seems almost 
quite forgotten to-day, but it was the fine white silk worn by the Ahom 
kings and nobles of Assam in former times. Buchanan-Hamilton (in 
Montgomery Martin, Gaz. of Assam, 1838, iii., 679-80) speaks of the 
medanggort silk constituting the dress of the higher ranks, “ most of which 
are dyed red with lac but some are white.” Until quite recently it could 
be said that the muga silk was the material of dress with the middle 
classes of Assam. - 

IV. Attacus ricini, Boisd., Ann. Soc. Entom. Fr., 1854, 755; 
Phalena cynthia, Roxburgh, Trans. Linn. Soc., 1804, vii., 42-8, t. 3; also Soe. 
Arts London, 1806, xxiii., 414; Buchanan-Hamilton, Stat. Acc. Dinaj., 214; 
Hugon, Proc. As. Soc. Beng., 1837, 23-6, t. v ; x Silk in India, 
155-9 ; Stack, Silk in Assam, 1884; Wardle, Wild Silk of India, 48-55; 
also Journ. Soc. Arts, 1885, xxxiii., 676; Cotes, Ind. Mus. Notes, i., 163-7 ; 
Mukerji, Handbook of Sericult., 1899, 184-94; Allen, Monog. Silk Cloth of 
Assam, 1899, 4-10 ; Mukerji, Monog. on the Silk Fabrics of Bengal, 1903, 
138-46. The Eri Silk, Assam Silk, Palma Christi Silk, ete. The ers, 
endi, arindi, etc. 

It may be said that commercially this silk is obtained from Assam, 
though Roxburgh and Buchanan-Hamilton speak of it as if in their 
time it had been confined to-Dinajpur and Rangpur. To-day it is found 
throughout Eastern in the districts Purnea, Bogra, Jalpaiguri, in 
addition to ae and Rangpur. It is aiso not uncommon in Dar- 
jeeling, Nepal, Kumaon, Gaya, Shahabad, Chittagong, Puri, and its 
cultivation has recently been attempted in Upper India. 
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The textile sold in India under the name “ Assam Silk” is almost 
invariably the produce of the insect here indicated, though of course muga 
silk is very much more restricted to and characteristic of the valley of 
Assam. This is the silk with which the poorer people of Assam used 
formerly to be almost exclusively clad, while the muga silk (which in 
India is often classed as a special grade of tasar silk) was that (as already 
mentioned) employed by the middle and upper classes. aber 

Historic Records.—Perhaps the earliest European record of this'silk is of the 
date 1676, when the agent of Port St. George wrote that large quantities were 
produced in Goraghat. Milburn (Or. Comm., 1813, ii., 244) gives particulars 
of what may be accepted as the first European transactions. ‘The cocoons, h 
observes, are remarkably soft and white or yellowish, and the filament so ex- 
ceedingly delicate as to render it impracticable to wind off the silk ; it is therefore 
spun like cotton. Roxburgh gives particulars furnished by his correspondents : 
Atkinson of Jangypur, Glass of Bauglipore, and Creighton of Malda. These 
names, and the localities with which they are associated, are interesting as 
forming links that connect. the early records. The last-mentioned observer 
speaks of the worm as reared entirely in the houses of the people. Atkinson 
refers to his endeavours to reel the cocoons and to his discovery of this being 
impossible. Hugon and most other authors say the cocoons are softened by 
being heated in a solution of the ashes of certain plants. They are then 
opened out by the hand, the chrysalids extracted, the flattened-out cocoons 
washed, kneaded in the hand, sun-dried, and then crudely drawn out into 
threads and spun. Brownlow, who half a century later conducted experiments 
on a large scale, tells us that the cocoons may be softened before being carded by 
being placed in a solution of cow-dung and water. Most writers mention the 
circumstance that hot water injures the fibre and that both the carding of the 
cocoons and the washing of the fabrics should be done, as much as possible, in 
cold water. Coming to modern times, Sir Thomas Wardle says, ‘Abandon all 
idea of reeling ert silk ; the cocoon is too soft, and the fibres mingled together too 
irregularly, to afford any hope of successful reeling commercially. Produce 
it on a large scale, comb and spin it and the success is complete.” 

Food-plants.—The food-plant of this silkworm, .as the name of the 
insect implies, is the castor-oil or palma christi (Ricinus communis). 
There are two forms of that plant grown for this purpose, a green- and a 
red-coloured. But there ate other food-plants, such as Heteropanax 
fragrans—the keseru—of Assam; Ailanthus eacelsa, Coriaria 
nepalensis, Gmelina arborea, Jatropha Curcas, Zanthoxylim 
alatum, and Zizyphus Jujuba. Of these the two first mentioned are 
by far the most important (see p. 915). 

Life-history.—The eri worm is multivoltine and reared, as already 
observed, entirely within doors. The castor-oil plant in Assam and 
Eastern Bengal is allowed to grow spontaneously in the rearer’s back 
garden or on any unoccupied land in the neighbourhood, and no attention 
is paid to it. The tending of the worms goes on all the year round, and is 
accomplished by the females of the household. As many as eight to 
twelve broods have been recorded, but those actually reared are about half 
that number. In fact the autumn, winter and spring broods, or those that 
spin their cocoons in November, February and May, are most highly 
valued. The broods of June to September are only reared for the purpose 
of perpetuating the stock. The stages in the life of the insect are as 
follows :—hatching, 7 to 15 days; feeding as a worm, 15 to 32 days; 
spinning the cocoon, 3 to 6 days ; resting within the cocoon, 15 to 30 days; 
and lastly, life as a moth, 3 days. The range indicated is due to the 
influence of the seasons. ere 5 

Crop.—Mukerji estimates that from an acre of castor-oil plants it 
would be possible to obtain from 60 to 90 seers of pierced cocoons a year, 
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game weight with the chrysalids inside may only realise Rs. 20, 

ASSAM CARDED. SILK ATTACUS 
The, price of. these would be about. Rs, 60, But in this way it will not pay: It is when grown on odd bits of land and the worms reared and the 
oe pa by the women, during their spare moments, that the industry 

ecomes profitable. Until the price rises materially, it will probably not 
_pay).88 & separate industry. But as a supplementary crop it is very 

ive than erative, and the insect is more easily reared and is leas a )mulberry worm. Since the cocoons cannot be reeled, there is no oy 
k y ng the insects. within them. . In every instance, therefore, 

id _be.allowed to escape.. Green eri cocoons, that is to say, cocoons 
. wit live chrysalids, sell for 500 to 800 to the seer (2 Ib.). If they are . 

b illed ‘and dried in the sun, 1,500 to 2,500 go to the seer. When the 
nsects have escaped (pierced cocoons), 3,000 to 7,000 go to the seer. In 

words, while a maund of pierced cocoons may fetch Rs, 100, the 

__ Carding and Spinning.—The eri cocoon, it is said, has been success- 
fully reeled. in Italy, but..from time immemorial it has-in India been 

r opened out crudely, then spun. No sort of information can be furnished 
as to the extent of the manufactures nor the probable margin available 
for export.. Mention has been made of a traffic in cocoons from Goalpura 
to Caleutta of 400 to 500 ewt. yearly. The spun thread, though coarse, 
is woven into textiles that are exceedingly durable (see pp. 1011, 1021). 
Tn fact eri silk is stronger than wool, cotton or mulberry silk. But the 
European trade demands white eri cocoons, and this somewhat restricts 

_» Manufactures.—The thread and cloth are largely traded in all over 
Assam and Cachar, though the effect of the imports of Manchester cotton 
goods has been to largely displace eri as an article of clothing. Hugon 
speaks of large quantities of the cloth being exported to Lhasa by merchants 
known as ““ Kampa Bhotias,”” but he adds this trade has entirely died out. 
Stack says that throughout the whole range of the southern hills, from 
the, Mikir country to the Garo, eri thread is in great request for the weaving 
of those striped cloths in which the mountaineers delight. The Mikirs, 
Kukis, and Garos cultivate the worm for themselves, but the handsome 
and durable cloths worn by the Khasias and Santengs are woven of thread 
procured from the Mikirs. T. N. Mukharji (Agri. Ledg., 1894, No. 19) 
refers to the fact that within recent years a new market has been found 
for the cloth, in supplying suits of clothes for the Europeans and Natives 
of India. The supply, he adds, is not equal to the demand.. Efforts have 
been made with that object in view, in many parts of Bengal and Assam 
and even in the United Provinces, but so far with indifferent success. A 
more recent, and in some respects fuller account of the eri silk industry, 
will be found in N. G. Mukerji’s Monograph. He there gives details of the 

industry as it exists to-day in Bogra, Rangpur, Jalpaiguri and Maimen- 
ingh. Speaking of the increasing demand, he observes that this is now 

being met by imitation eri, made out of waste mulberry silk. He then 
adds, “ At present little skill is brought to bear on the production of ert 
silks either in Assam or in Eastern and Northern Bengal. The spinning 
might be more uniform and the weaving more varied and artistic. 

INDIAN SILK PRODUCTION AND MANUPACTURE. , 

In official statistics of filatures and mills, all village industries are dis- 
regarded and returns furnished alone of factories, etc., that employ twenty- 
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INDIAN SILKS 

five or more hands. This gives an unnecessarily low and imperfect con- 
ception of the interests involved, since here and there throughout India 
and Burma there is a fairly extensive village or domestic industry in 
rearing, reeling and manufacturing, entirely disregarded by official 
returns. Moreover, recent statistics would seem to mark a serious decline, 
whereas the explanation of the shrinkage shown is largely the discon- 
tinuance to chronicle certain factories. ETON 

Filatures, Mills, etc.—According to the latest volume of the Finan- 
cial and Commercial Statistics, there were 75 silk filatures in India in 1904, 
employing 9,526 workers, allin Bengal. There were also in the same year 
11 silk mills, employing 2,964 workers, distributed thus :—in Bengal, 
8 mills with 1,465 employees ; in Bombay, 2 mills with 1,299 employees ; 
and in the Panjab, 1 mill with 200 employees. According to the Imperial 
Gazetteer (1905, iii., 209) three large silk mills (two in Bombay and one 
in Calcutta) are worked by steam-power and are almost exclusively con- 
cerned in catering for the Burmese market, a trade that was formerly 
concentrated in Glasgow but is now mainly in the hands of Indian and 
Japanese manufacturers. “The Bengal factories of to-day largely work 
up tasar silk in place of preparing the korah silks formerly turned out 
by them ; they are owned and managed by Natives and do not employ 
European machinery. Besides the registered mills and factories, numerous 
weavers own one or two looms worked by themselves and their families. 
Silk-weaving seems intimately associated with Gujérat. From one end 
of India to the other Gujarati silk-weavers may be found, speaking a ~ 
dialect of Gujarati or using Gujarati names for most of their appliances 
and for the textiles they produce.” niet 

The extent and location of the silk interests may now be indicated :— 
BENGAL (see p. 1019).—This, as already stated, is the great centre of the 

silk-reeling industry. Formerly a large trade also existed in the manufacture 
of corah (korah) silks—plain undyed silk piece goods, the demand for which has 
fallen off very greatly in consequence of the greater popularity of Japanese and 
Chinese silks; but at the present moment the traffic in the Bengal corahs seems 
reviving. [OCf. Indian Art at Delhi, 1903, 302-7.]. Mukerji says, in his Mono- 
graph, that with the exception of Chittagong Division, all the other portions 
of Bengal have a silk-weaving industry. The following particulars may be given 
of the chief centres :— 

Presidency Division.—The industry is confined to Murshidabad. Mulberry- 
growing, cocoon rearing and reeling, as also silk-weaving, are all practised, and the 
town of Mirzapur produces the most superior fabrics in the whole of Bengal; but 
Baluchar and other centres are also famous, especially for artistic and brocaded 
fabrics. The trade in reeling is mainly concentrated in Berhampur and Jeaganj, 
and there the wealthy merchants reside. During the last decade the industry 
seriously declined, both in cocoon-rearing and corah-weaving. The census of 
1901 shows 41,615 persons dependent on this industry in Murshidabad against 
55,142 ten years previously. , 

Bardwan Division.—Silk-weaving is carried on in all the districts. Babu 
Sukumar Haldar gives an interesting historic sketch of the silk industry of 
Jahanabad, in the Hughli district, during the seventeenth century. In the 
Bardwan district silk-weaving is mainly carried on in Katwa and Kalna Sub- 
divisions, but not in Raniganj. The cocoons reared in Midnapur, and even from 
all parts of Howrah, are utilised in the looms of Chandrakona. In Howra the 
silk-rearing industry is of minor value, but the'silk-weaving of Bankura is of great 
importance, even more so than the rearing of cocoons and the spinning industries. 
It is a curious circumstance that the East India Company should have striven 
for years to establish Hughli as the centre of their silk industry and have failed 
to induce the weavers to settle in that district. . 

Bhagalpur Division.—In Maldah, cocoon-rearing and silk-spinning are carried 
on more or less extensively throughout the district, while silk-weaving is con- 
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centrated at Sahibganj, at Shah: Bholahat (silk 
French Com ), at Sajapur, eribae ruins of Gown ond 00 Maldahe rhe wile 

last 

ajsl and Birbhum, has been y in the department of weaving. 
| BASTERN BENUAL AND ASSAM.—Rajshahi Division.— Mulberry cultivation, 
cocoon-rearing, silk-spinning and silk-weaving are still regarded as industries of 

_ very considerable importance. But to feed the E silk factories, 
_ are imported from Maldah as the local yan inpatient. 

ng and weaving is at Mirganj the best matka silks are turned out at 
. The principal trade centre for yarns and fabrics is o of the 
station of Rampur Boalia. Bogra cocoon-rearing (a ely Gots 

) depends entirely on the neighbouring district of Rajehaht for the 
sal of its produce. 

Assam Valley.—Basu (Agri. Journ. Ind., ii., pt. i., 22-32) reviews the results 
1ed with the experiments to acclimatise the European silkworm in Shillong. 

‘his was ‘ by Sir J. Bampfylde Fuller in 1904 and has ever since been 
with much energy. It has been proved that the winter colds have 

d sufficient to check early and irregular hatching. “ Three " experi- 
> hse shown that the climatic conditions of Shillong during April and the first 

half rein covet te Saintes tena to the healthy 
ent of the silkworms.” But wet is injurious, and 

cannot, therefore, be said that the climate of Shillong during Apa and May 
is wholly free from danger. Great inconvenience has been experienced in drying 
the cocoons during the monsoon, which follows closely the rearing season. To 

this a drying-case has been used, and apparently with success. 
= of 
culture in Assam. A successful experiment has been performed in Kohima in the 
Naga hills. Manipur a nascent silk-rearing and manufacturing industry 

in the art of safeguarding their worms, in to secure the foundation for a 
large and important industry. 
UNITED PROVINCES OF AGRA AND OUDH.—Perhaps the earliest attempt to 
organise a modern silk industry in the Dun was made by Capt. H 
Mussourie in 1856 (Geoghegan, Silk in India, 101-19, 131-2). From time to time 
various subsequent endeavours were made, and finally Mr. H. G. Ross, 8 
intendent of the Dun, handed the industry over to Mesars. Lister & Co., 

and it is well known that large sums of money have since 1879 been expended by 

that Company in their efforts to organise a large and profitable ind . Liotard 
(Memo. on Silk in India, 1883, 24-34) reviews all the e performed and 

the results obtained, and his paper will repay perusal. ‘ story was carried down 

to 1890 by N. G. Mukerji ( . of a Sericult. Tour in the U. Prov., the 

and Kashmir, 7-14) in his vigorous review of the results attained by 

Lister & Co. The next publication of importance va Yusuf Ali (Monog. on 

Silk Fabrics, 1900, 9-25). This sets forth the ups downs 

sustained mainly by Lister & Co., and the complete change which has taken 

ace from the grande magnanerie to that of tenant rearing. epee Ag 

also been started by them to protect the rearers from the money- 

every effort put forth not only to improve the position of to 

simplify the superior methods of silkworm-rearing that en ee desired to 

. To the energy and determination of purpose of the Lord Masham 

formerly Mr. Lister) has to be attributed tho present position of the silk industry 

of Northern India. 
- PANJAB.—Baden-Powell tle ee i., ete + easy of 

the silk industry of this province during the period wro' fact, 

though many writers have followed in his footsteps, wad, little additional in- 

formation of day ‘great ‘ealus has been made public. In 1836 Dr. Gordon con- 

ceived ‘the idea of extended silk production. accordingly planted mulberry 

trees at Ambala, which still existed in 1858 (Geoghegan, Lc, 78-100). It would 

man to te all the experiments that were su tly 

eindected. ‘Mr. Cope medea? vigorous effort, in 1854-6, to acclimatise the 
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Kashmir insect in Amritsar, where an abundant supply of leaves from standard 
mulberries. were to be had, Passing over many other investigators and adven- 
turers in sericulture, we come to the time when Lister & Co. commenced opera- 
tions in Gurdaspur and Capt. Bartlett in Kangra. But all this has been already 
told so fully in the Dictionary that it seems only necessary to refer the reader to 
that work. [The following publications in sequence of date may assist the 
inquirer :—Liotard, l.c. 34-46; Cookson, Monog. on the Silk Indust. Pb., 1886-7 ; 
Mukerji, Rept. on Sericult., hes ., 1890; Hailey, Monog. Silk Indust. Pb., 1899 ; 
Hoshiarpur Dist., Panjab Gaz., 1904, 135-8.] 

KASHMIR. —Lawrence (Valley of Kashmir, 1895, 367-9) says that Mirza Haidar 
in his history (A.D. 1536) alludes to the abundance of mulberry trees in Kashmir 
and to the leaves being used for the food of the silkworm. Adams (Wanderings 
of a Nat. in Ind. (ed. 1867), 198-9, 269) describes the silkworm industry as seen 
by him. Drew (Jummoo and Kashmir, 1875, 409) speaks of the silkworms of 
Gilgit being reared in small quantity and of the worm being smaller than that 
of Kashmir. Several writers mention a small wild insect seen on the mulberry 
trees of Kashmir, the cocoons of which were collected and sold. Liotard (Memo. 
on Silk in India, 1883, 46-55) traces the industry to his time and gives tables of 
statistics from 1869 to 1881. The effort made in 1869 by the Maharaja Rambir 
Singh to extend and improve the industry is mentioned by most of the writers 
on this subject. The cocoons raised in 1876 were valued at 1,70,064 (Indian 
rupees). But disease appeared, and the industry rapidly declined until taken in 
hand by Lawrence. In his address to the Society of Arts on April 26, 1896, he 
tells the story of the efforts that had been put forth to resuscitate the industry. 
This is followed up by a series of reports and official correspondence (Agri. 
Ledg., 1898, No. 10). In his report, dated September 15, 1900, addressed to Sir 
Adelbert Talbot, Resident in Kashmir, Mr. C. B. Walton, Director of Sericulture, 
narrates the work accomplished during the year.. The crop attained came to 
11,019 maunds of cocoons, which when reeled was worth Rs. 7,71,000, which 
represented 100 per cent. on the cost of production. N. G. Mukerji (Rept. 
Sericult., l.c. 1-17) gives many interesting details and. practical observations. 
He mentions that he had procured for the State from Signor Susani of Italy, 
100 ounces of purely cellular seed of the three best classes of cocoons. | Lastly, 
Sir Thomas Wardle (Kashmir, Its New Silk Industry, 1904) tells in some 
360 pages the rise and present position of the silk industry of Kashmir, 
He gives particulars of the supply of eggs personally procured, and of the 
machinery purchased on behalf of the State and which he had taken out to 
Kashmir and seen established in working order. He also affords details of the 
subsequent results attained. In a note written by the officiating superintendent 
of sericulture, Mr. H. D. Douglas, in 1906, it would appear that in 1903 the crop 
of cocoons was 10,000 maunds; in 1904, 13,000 maunds; and in 1905, 23,000 
maunds. The net profit to the State in 1905 came to*14 lakhs of rupees, and in 
1906 to over 3 lakhs. In the year April 1905 to 1906, 600 bales of silk of 150 lb, 
weight were reeled. The price realised at the beginning of the year was about 
12s. a lb., whilst later 15s. were obtained. Last year 10 looms were started to 
produce cloth in competition with Japan, and, these proving successful, 200 more 
looms had been ordered and arrangements made for these to be in working order 
by June 19, 1906. Thus the revived industry bids fair to be of the utmost 
value not to Kashmir alone but to the British Empire. 

SIKKIM, NEPAL AND KUMAON, BALUCHISTAN, ETC.—Very little infor- 
mation exists regarding the attempts that have been made to establish a regular 
silk industry on the Himalaya except at Dehra Dun, to which reference has already 
been made. Further to the west in Afghanistan and Baluchistan there has 
always existed asmall industry. Thus Moorcroft (Travels, 1841, ii., 416) mentions 
that the town of Yang Arekh in Bokhara is supported chiefly by its filatures of 
raw silk. There are two kinds of silk, white and yellow, exported to Kabul and 
Peshawar. This is the survival of the early traffic from Central Asia to India 
(repeatedly alluded to in connection with Khotan) conveyed down the Indus 
river to Bombay and Surat. 

Speaking of Baluchistan, it may be observed that the present industry is 
due very largely to Mr. Rogers, who, at his own expense, conducted in 1901 
experiments at Kirani near Quetta. The silk produced was so favourably 
spoken of that efforts have been since put forth by Government to extend the 
adventure, the locality selected being Mustung in Khelét, where many villages 
were known to possess large numbers of mulberry trees. His Highness the Shae 
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also of Sir Thomas Wardle, on the silk produced, These all com 

Surat, and the markets for these are Kathiawar, Rajputana, 

THE BOMBAY INDUSTRY 

(under the advice of Major Showers, Political ) hae entered enthus- 
into the scheme of a new industry for In April 1905 
wrote a long official report that not only gives the of 

earn but the results hitherto attained, and the opinions of the brokers, as 
: bine to contirm 

tions entertained regarding the future of the Baluchistan and 
silk industry. 

BOMBAY, —Theo silk manufactures of Ahmadabad woes fomnena i aaa 
time of its own kings and of its Muhammadan Viceroys. The chief 
lay in the bright colours of the plain stuffs and the strength of the brocades, (For 
iemeton’s account, see pp. 995, 1020). Under the Marathas (1755-1817), how- 

op wrote in 1817 that it was taxed when raw, aa it passed ‘rough 
q proses of manufacture, and again when ready for sale, and was thus 6o weighted 

competition with foreign silks, the local manufacture almost ceased : to 
aM ay and all but died out. Geoghegan (/.c, 35-55) one that the first attempt at 

in Bombay was made in 1705 by Dr. Scott. Hove, the cotten 
lived with Scott, but in his T’ours for Scientific and Economical 

{ in 1787-8, no mention is made of silk. In 1679 the Governor of F 

Central Asia, the route being down the Indus. 
in Bombay Presidency is in 1823, when the worm was conveyed from M 
to Dharwar. Shortly after (in 1827) Mr, Giberne planted his garden at Dhulie in 
Khandesh and Bignon Mutti opened out his silk farm at Poona in 1829. During 
the first year of British occupation of Ahmadabad (1818) the import of raw 
amounted to 11 tons (300 Indian maunds), during the second year it came to 37 
tons, and in 1847 stood at 109 tons. Since then the trade has witnessed extreme 
fluctuations. Numerous explanations have been offered, such as the rise of the 
eotton traffic—both local production and foreign imports ; of fashion, 
more ially the decline of the demand for brocades by the iawar chiefs ; 
and lastly the growth of the trade in Chinese and Central Asiatic woven silks. 

Bombay, the Deccan, the Central Provinces and the Nizam’s Dominions. The 
brocades, as also cloths of silver and gold, are much less used for robes nowadays 
than formerly, but are in demand for upholstery and elephant and other ip 0 

_ Surat has for long years past been largely concerned in the supply o 
to Burma, and a Native of Surat, seeing the advantage of proximity to the Bengal 
silk supply and the facility of rt to Rangoon, some years ago epee a silk 
factory in Calcutta to be run exclusively for the Burmese market. But for many 
years, the demand by Burma for Indian silks has shown a decided tendency 
to ine, and an inquiry was instituted as to the cause, It was pointed out 

that in the first instance the silk-weavers of Surat were primarily responsible, in 
that yielding to the recommendations of Native merchants in Rangoon, they had 

ually lowered their price by reducing the quality until it was recognised in 

urma that the locally manufactured silks, though more expensive, were in- 

finitely more lasting and the colours and patterns more in accord with the pre- 

vailing fashion. It. was also pointed out that. the advances of European com- 

merce and the necessities of the people had led to a substitution of cotton for silk 

~ MADRAS.—Brandt (Résumé of the Rec. of the Mad. Govt, relative to the Cult, 

of Silk in the Pres., Oct. 1871) says that no mention ocours of silk in con- 

nection with Madras prior to the year 1791—a statement that is hardly 

correct (see p. 1019). Tippu Sultan appears closely associated with the rise 

of the. modern industry. A Native of Trichinopoly was by him sent to 

to learn the silk trade. But there must have existed an ind 

ior to that date, since we read of a present made to an Englishman, in 17 

Eph consisted of “ kincobs” made at Trichinopoly,. . Dr. James Anderson, 

Physician General at Madras, established in 1771 a plantation of 5,000 white 

mulberry bushes from Hyderabad stock at Nungumbaukum—a suburb of 
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Madras—and in December 1790, after many failures, succeeded in acclimatising 
the Bengal worm. It would seem that this insect, subsequently conveyed back 
to Bengal, may have given origin to the name Madrasi, the alternative name 
for the nistri—the Bombyx crest of Hutton. Dr. Anderson urged that the 
Peninsula, owing to its more equable temperature, had great advantages over 
Bengal. In consequence, a vigorous effort was made by the Madras Government 
to distribute Dr. Anderson’s acclimatised insect to all parts of South India 
deemed Jikely to prove suitable new areas, and every encouragement was given 
to extend mulberry cultivation. Collectors, surgeons, paymasters, etc., 
superintendents of Government plantations all over the Presidency. About 
this time Dr. Anderson reported a successful experiment to improve the Bengal 
silkworm, 103 grains of silk being obtained as against 6 grains, the average 
outturn in Bengal. Cocoons were wound on the Piedmontese reel and ultimately 
a brilliant white silk was obtained. But it soon began to be believed that Dr. 
Anderson had taken a too sanguine view of the possibilities of the Madras Pre- 
sidency in the rearing of silk. All parts of South India were not alike suitable, 
and a uniform climate, that might admit of breeding throughout the year, was 
soon realised as by no means a desirable state of affairs. This story of the Madras 
experiments is very largely that also of many other enterprises in India—ignor- 
ance of the conditions upon which alone success depends being the foundation 
of a superstructure of failure and disappointment greatly calculated to retard 
legitimate endeavours. The Madras Government spent £20,000 in four years, 
and a further sum of Rs. 78,736, for the filature constructed at Vellavedu. They 
shortly after advertised their plantations and property for sale, but obtained 
no offers. ft M4 Ay 

Notwithstanding the failures and disappointments in the acclimatisation 
of the silkworm and the establishment of a silk-reeling industry, the manufacture 
of silk and satin made considerable progress in the Madras Presidency. And 
beyond the Presidency the silk brocades and the plain silks of Mysore are famous 
even to the present day. A century ago Buchanan-Hamilton (Journ. to Mysore, 
etc., i., 208, 222; ii., 263) gave an account of the industry that to this day has 
hardly been excelled for its fulness and thoroughness. Persons desirous of studying 
the subject of silk in South India could not do better than begin their inquiry 
by perusing Hamilton’s account. : : 

MYSORE.—In Mysore and Travancore greater success was attained than in 
any part of the Madras Presidency proper. In 1849 Surgeon Smith published a 
report of the silk experiments of Mysore from the date of its introduction by Tippu 
Sultan to the date of his report. Coming down to recent times, the story of failure 
has to be replaced with a record of success. The late Mr. J. M. Tata started an 
experimental silk-rearing farm in Bangalore with a view to resuscitate the in- 
dustry. In 1897 he personally visited Bangalore and chose the land for his 
plantation and rearing-houses. He then sent off to Japan to obtain the services 
of a superintendent and a selected number of trained operatives, both men and 
women. It was soon ascertained that the tableland of Mysore approximates in 
climatic conditions very closely to that of the warm zone of Japanese silk culture. 
The services of Mr. T. Odzu were in 1899 procured as manager and the farm was 
started a little beyond the Basavanagudi extension at the village of Yediyur. A 
similar experiment was started by Mr. Partridge at Yellahanka near Bangalore, 
Henceforward we read of steady progress in the Tata Farm, the Mysore authorities 
having made it a grant of Rs. 3,000 a year in return for obtaining permission for 
its utilisation as a sort of school where the Japanese methods of growing the 
mulberry and rearing the insects might be taught to the people of Mysore. And 
it may be added that it soon exercised even a wider influence in connection with 
the proposed new silk farm of Pusa in Bihar. The Mysore farm was also visited 
by Major Showers, in order to study the methods pursued. That officer has 
since organised a silk industry in Khelat (official letter dated April 29, 1905), 
and says, “‘I may note here that about the best Indian silk that has reached 
London yet, is that produced at the Tata experimental silk farm at Bangalore. 
A sample of this silk was shown me by Mr. Frank Durant (Durant, Bevan & Co.), 
and he advised our taking that as a model at Mastung. This silk realised as 
much as 17s.a pound.” Such high testimony is thus fully expressive of the great 
success attained by the Tata Farm. 

_ THE SILK TRADE OF INDIA. 
-BARLY RECORDS OF INDIAN SILK TRADE.—Varthéma (Travels, 1510 (ed. 

Hakl. Soc.), 38) speaks of the silk of Bengal being conveyed to Mecca. In a 
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of 
Letters Received by the Bast India Company, 1602 to 1619, affords 

ee 

EARLY INDIAN RECORDS 

- Foster published, in 1893, The First Letter Book of the Bast India 
or @ register of the official correspondence from 1600-19. We there ‘ road, 

on granted to the commander of Mee ® second 
w "ts taanys ted 

it town (see pp. 995, 1017). Mr. W. Foster, in a series of volumes entitled 

additional historic facts ing the silk trade of India. We there 
letters that deal with China, Japan, Malay, Siam or 8 

ie of the earliest mentions of Indian Gcisladelcbvaaar cbnaie th 

= i 7 Pes 23 il af te iF ceri intl discourses against the pro then made to found special factories in 
purchase Bengal silks. © says that these are to be “had at 
T am of opinion your residences are sufficient and best chosen as 

then adds that there exists “Silk of Bengala at reasonable rates " (BJ. 
Le. iv., 250). Subsequently, in 1619, a letter was from the factors at Surat 
to those at me ar in which an acknowledgment is made of “ Musters of 
Bengala silke.” Foster (The English Factories, 161 
from Masulipatam, in which the following occurs, “I am 
small time to furnish you with good quantetyes of that sort of 
which Lawrence Walso first, and Ro Young after, shewed musters 
of in +s eel on he rahe ce of date 1620, we read of Ro Hughes 
having been depu om Surat and Agra to organise a factory at 
purchased a maund of “ serbandy” cocoons, for he adds it is “ the cheapest 
and surest dealinge to buye the serbandye and wynde it of m .” Further on, 
doubt is thrown on the advantage of a filaturo at Patna, seeing that the eilk 
cocoons had to be conveyed from “the cittye of Mucksoudabad (Murshidabed) 
where it is made, which would bee worth bothe labor and charge, for 
assured that there it may be provided in infinite quantetyes at least 
per cent. cheaper than in anye other place of India, and of the cho 
wounde off into what condition you shall require it, as it comes from 
where are also innumerable of silk wynderes, experte workmen, 

1 
8 

i 7 e i . i : é if § eteids 439-40) says, ‘“‘ There is in Bengale such a quantity of cotton 
the kingdom may be called the common storehouse for those two kinds 

chandise, not of Hi oustan or the Empire of the Great Mogol only, 

BEES Bese iin ze ris 2288 sees nee F lgireitt Hine erat au He Bee os anne rs ee ofee8s es fiat teal He irl in 
é 3 see 
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tf to Ahmedabad and Surat, where they are woven into fabrics." “ 

silk of Kasimbazar is yellow.’’ Bernier says, “The Dutch have sometimes 

sever or ae hundred Natives employed in their silk factory at Kassem-Bazar, 

where, in like manner, the English other merchants employ « proportionate 

number.” 
| There would thus seem no doubt that long anterior to the arrival of the 

Dutch and English traders in Eastern Bengal, a fairly large silk industry existed, 

both in rearing the worms, reeling and throwing the silk, and in weaving 
all 
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manner of silken goods. The practical silence of Muhammadan writers on the 
subject is, however, significant, and tends to the conclusion that until the advent 
of the East India Company, little progress was made toward e ing and 
improving the Native industry. Of the European traders, the Dutch were 
probably the first to find their way to the Bengal silk districts. It seems, in 
fact, to have taken the British the greater part of a century before their know- 
ledge of the Bengal production took definite shape and they had assumed direct 
control. Most of the early books of travel, in discussing silk, speak either of the 
silks of Gujarat or of Masulipatam. Mandelslo (7’ravels, 1638, in Olearius, Hist. 
Muscovy, etc., 83) discusses the “‘ Cotton and Linen Cloaths ” and ‘‘ Silk Stuffs ” 
either conveyed to Surat or worked up there. In fact the British merchants seem 
to have striven hard to make Surat the chief centre of their Indian silk traffic, 
though they do not appear to have ever made the attempt to rear the silkworm 
there nor to build filatures at Surat, They carried the raw silk from 
to their looms. It is, therefore, surprising how Ovington could have written 
his most admirable account of the silkworm to which reference has been made 
above (p. 995). 7) Se : 

Sir Henry Yule, in his Biographical Sketch of Sir Streynsham Master (Diary 
of William Hedges, ii., app., ccxxxvi.), gives passages from a letter by Master de- 
seriptive of Kasimbazar, in which he speaks of all the country being planted with 
mulberry trees. Sir Henry fixes the Company’s establishment of an agency in 
Kasimbazar at 1658 (i.c. iii., exciv.), though they had occasional agencies there 
as early as 1653. The reader will find much interesting information ing 
the establishment of the East India Company’s silk industry in the late Mr. 
C. R. Wilson’s Early Annals of the English in Bengal (i., 39, 55, 375-8, 394; ii., 
196, 228, 369). pee vee tnd 

EXPERIMENTS AT IMPROVEMENT OF INDIAN SILK.—Between the dates 

mentioned for the establishment of the agencies and the records of the Company’s 
erection of filatures in Bengal, there is a gap of a century of which we know 
little more than has been indicated. In the volume of Reports and Documenis 
published by the East India Company in 1836 (to which repeated reference has 
already been made) much interesting information will, however, be found. It 
is there stated that the trade of the Company in raw silk was inconsidérable in 
extent before the middle of the last century. The chief places then producing 
silk were ‘‘ Cossimbazar, Commercolly and Rungpore.” The class of silk pro- 
curable was described as country wound. But it was freely admitted that the 
fault of that silk was its inequality, some portions being single, others double or 
even quadruple. Accordingly, in 1757, Mr. Richard Wilder, a gentleman trained 
in every department of the silk industry, was sent to Bengal to examine into 
the cause of the defective quality of Bengal raw silk. Wilder continued in 
India until his death in 1761, and was enabled to lay the foundation of great 
improvements in the winding of silk. Mr. Joseph Pouchon was appointed to 
succeed Wilder, and he claims to have so improved: the reeling that 
silk became equal to that of Italy or any other country. In 1768 the Court 
of Directors advised the Government of India that it was to the increase in 
raw silk that they looked chiefly for the means of bringing home their revenue. 
Subsequently the Court advised the Government that although there was 
no branch of their trade which they more ardently wished to extend than that 
of raw silk, still they could not think of effecting so desirable an object by 
any measures that might be oppressive to the Natives, and, therefore, no com- 
pulsory methods were to be adopted to increase the number of the silk-winders. 
With regard to planting mulberry, it was suggested that deductions from rent 
should be made on lands planted with it so as to amount to a bounty by rendering 
it more profitable than any other article of culture. 

But complaints continuing to be made by the purchasers of Bengal silk, 
it was resolved to adopt the methods of winding practised in the filatures of 
Italy and other parts of the Continent. For this purpose the services of experts 
(beth English and foreign) were secured and located at the Company’s agencies, 
For example, Mr. James Wiss, a native of Piedmont, was stationed at Commer- 
colly with four Italians under him, engaged as drawers and winders. Mr. J. 
Robinson was stationed at ur with three Italian experts: under him. 
While Mr. W. Aubert, with three expert reelers from Languedoc, was appointed 
to another aurung, but Aubert died at Madras in 1771, and thus never reached 
Bengal. The first report on the silks produced was to the effect that Mr. Wiss 
had succeeded to admiration in drawing a tolerable sill from the most ungrateful 
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of cocoons, the sicklicst of worms, and under the most 

took part, and which culminated in the attempt Outiretes 

{ | Tih tod to recommendations to improve the stock, both of the. worms 
... ! , a xb cat Nasal correspondence ensued, in which ultimately Dra. 

the Italian standard mothod of growing the plant in place of the Bengal 
difficulty in conveying live ogee from Italy to India seems to have 

17 

ed two alternatives :—lst, to get I from St, Helena aa a half- 
3 and 2nd, to obtain China stock. In y bebe Care aaccehineh ane 
from China, and metro y ey Dar meats fine aw ge 

fia. In L774 it was reported that the Italian method of reeling been 
> far successfully introduced that it mised in a reasonable time te fulfil tpectations.. Wiss retired from in 1776, but was prpanse 

ompany to a post in England by which he was enabled to afford 
advice to the manufacturers in India, It would oceupy too much «pace 

to follow the course of events farther. The purpose in view has been served, 
— 

and Me iting cite Chick’ tier apeied ik tt ieee far-reaching effo whic y ex n i vours to im e d extend the Indian silk production, It need only, therefore, be added that 
the Board of Trade in Calentta established in 1832 an experimental filature 
in Howrah for the purpose of instituting compari and experiments, with 

_ @ view to improve the manufacture of raw silk... This was to 
the operations of the Company’s Residents in the chief silk-producing dicisina” 

m der the fostering care, therefore, of the East India pany, the Indian 
silk trade prospered greatly. During the early years of its existence it had 
only ‘Turkey, China and Japan to contend i Gradually, however, the 
efforts to acclimatise the silkworm in Italy and encend. ip nents anmoniins 
a the regular industries of these countries, were crowned with success, and 
Tada had thereby to face formidable rivals. The East India Com gradually 

found new and more immediate outlets for Chih eustenpricks- ied Gk, tn ete 
uence, passed into the hands of private persons. Di by the iessening 

a, foe: Jnidian raw silk, the industry fell behind and ated until it 
was held that Indian silk could not compete with that of Europe. 

Many writers had reported that the cocoons of the silkworm that feeds on 
the leaves of the castor-oil plant could not be reeled, but that the Natives of 
Assam carded these and spun them like cotton (see pp. LOLI, 1013; also 

Trans. Linn. Soc., 1804, vii., 45). Up to 1 no advantage wae 
taken of that fact in Europe, but in the year mentioned, the discovery was at 

ast made in England that the silk waste and wild silks of India might be utilised 
n the manner mentioned. A new demand arose for these in 

ice, a complete change took place in the nature and location of the 
Indian silk trade. The waste silk of the village reeling business found a ready 
sale. A market was created for wild silks, and on pees See ne eee 

the efforts to improve the methods of reeling. He pressed for the introduction 
of better reeling machinery, even although M. Gallois had pointed out that he 
had some time cathy introduced the T'avalette consono machine, and found 
that the silk e by the ordinary process was quite as good. It has, however, 
been fre admitted that great improvements tight be carried out by more 
care in reeling on the lines advocated by Wardle, 

FOREIGN TRADE.—Milburn (Rise and Prog. of the Silk Trade, in 
Or. Comm., ii., 244-60) gives the early returns of India. The first consign- 

ments of wound silk from India to England were made in 1772, and during 
the five succeeding years the returns of that nature averaged 180,000 Ib, 
In 1785 they came to 324,307 Ib.; in 1795, to 380,352 | . About this 

time’the Company’s purchases were made by contract, and it is recorded 

that'a loss of £884,744 had been sustained. The total imports of Great 

Britain in, raw and thrown silk were in 1773 returned as 777,373 lb., of 

which, under the heading of raw silk, were 145,777 lb. from : 

203,401 lb. from China ; 187,099 lb, from Italy and Turkey ; and 6,190 lb. 
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from other parts; while under thrown silk, the total receipts were 
234,906 Ib. Twenty years later the corresponding figures were, total 
imports 1,261,963 lb., of which (raw silk)—Bengal supplied 736,081 Ib. ; 
China, 165, 435 Ib. ; Italy and Turkey, 110,276 Ib.; and other. parts 
8,216 Ib. ; with fully one quarter of the total consisting of thrown silk, 
viz. 241 954 lb. But shortly after a complete revolution took place. The 
silkworm was acclimatised in both France and Italy, and immediately there- 
after the demand for silk in Europe not only increased very rapidly but the 
demand for the Indian fibre declined. The returns of the exports of raw 
silk from Bengal to England about this time began also to manifest a new 
feature, viz., it, was referred to two sections, Company’s and Private exports. 
In 1805 the total exports came to 835,904 lb., of which 460,303 lb. were 
made by the Company. In 1825 the total exports were 919,436 Ib., of 
which the Company’s share came to 699,230 Ib. In 1835 the total exports 
of raw silk came to 727,535 Ib., of which the Company exported 721,509 Ib. 

From 1857, when the utilisation of waste silk began to be understood 
and practised in Europe, the exports of India changed their character. 
The returns rapidly manifested a decline in value, due largely to the 
growth of the traffic in chasam (waste silk) and cocoons, in place of the 
reeled silk of former times. In 1867-8 the exports of raw silk from India. 
were 2,226,201 lb., valued at Rs. 1,55,32,290.. In 1877-8 the total ex- 
ports from India were 1,512,819 Ib., valued at Rs. 70,35,493 ; in 1880-1 
they were 551,000 lb. reeled silk, plus 788,000 Ib.. waste silk and chasam, 
valued at 55 lakhs. . Thus in twenty years from 1867-8, the exports de- 
clined from a valuation of 1} millions to } a million sterling. In 1900-1 
the figures were 560,000 lb. reeled and 1,031,000 Ib. waste, with a ne 
value of 51 lakhs. 

RAW SILK. 
It is not always possible to refer the traffic in Raw Silk to the two 

important sections Wild and Domesticated, but where this can be done, 
the proportion which the former bears to the total will be exemplified. — 

Exports.—The following table exhibits the Foreign Exports for the 
past seven years, arranged under the three chief classes, viz. Reeled pulk 
Chasam or Waste, and Cocoons. 

Years. Reeled. Chasam. Cocoons. Total. 

1900-1 “Ib. 559,776 1,030,523 13,976 1,604,275 | 
Rs. 43,02,707 8,09,619 9,731 51,22,057 

1901-2 Ib. 727,651 1,165,754 42,356 1,935,761 
Rs. 57,53,220 8,49,948 31,041 66,34,209 

1902-3 | Ib, 681,852 1,240,689 67,281 | 1,989,822 
Rs. 55,24,418 9,66,154 57,181 65,47, 753 

1903-4 Ib. 624,064 1,136,566 101,686 1,862,316 
Rs. © 52,51,669 9,89,979 1,00,820 63,42,468 

1904-5 Ib. 506,318 751,355 85,990 1,343,663 
Rs. 42,49,181 6,40, 957 79,837 49,69,975 

1905-6 Ib. 578,450 1,131,960 68,906 1,779,316. 
Rs. 47,32,832 8,43,059 63,788 56,39,679 

1906-7 Ib. 777,654 1,095,198 70,591 1,943,438. 
Rs. 59,38,726 8,57,700 68,592 68,65,018 ~ 
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_ 16 Of-these amounts, the Witp 81.Ks were as follows In 1900-1, the 
of reeled wild silks were 62,693 lb,; in 1901-2, 16,884 Ib. ; in 

ee , 3,919 lb. ; In 1903-4, 10,494 Ib. ; in 1904-5, 19,287 Ib., in 1906-6, 
_ 26,904 lb.; and in 1906-7, 23,990 lb. The traffic in reeled wild silk 
_ thus fluctuated very greatly. Of chasam or waste, the figures given 
much higher, and seem to have been on the whole i ing, 
_ 1904-5 a shrinkage occurred. The were in 1900-1, 447,488 Ib. ; 

im 1901-2, 492,113 lb. ; in 1902-3, 626,977 Ib. ; in 1903-4, 727,545 Ib. ; 
— 1904-5, 350,514 Ib. ; in 1905-6, 634,593 Ib. ; and in 1906-7, 463,440 Ib. 
_ 8o also the traffic in cocoons seems to have marked an expansion, though 
— ashri occurred in 1905-6. Let it be observed, however, the exports 
Of nature are almost entirely wild cocoons. The returns of wild 
cocoons exported were in 1900-1, 13,976 lb.; in 1901-2, 32,940 lb. ; in 

1902-3, 53,125 Ib.; in 1903-4, 87,952 Ib.; in 1904-0, 80,540 Ib.; in 
1905-6, 46,725 Ib.; and in 1906-7, 36,965 lb. ; which figures, it will be 

_ seen, leave very small balances annually that have to be aceounted for 
as being domesticated cocoons. 
___. Turning to the provincial transactions, it may be pointed out that 
practically the whole of the reeled silk exported from India goes from 

; Of the chasam, it may be said that two-thirds go from 
and one-third from Madras, the other provinces contributing negligi 

has 
are 
in 

quantities. So also of the traffic in cocoons, two-thirds go from 
and one-third from Madras. Thus it will be seen the exports from 
province of Bengal are by far the most important, since, as a rule, they 
amount to three-fourths of the total. Following Bengal come the 
Madras ports, which usually contribute from a fifth to a fourth of 
the total foreign exports. As manifested by the returns of railborne 
traffic, these Madras exports must be Mysore silk carried to the Madras 
port towns by rail, and then exported to foreign countries. But if any- 
thing, the Madras traffic seems to be declining, while the exports from 
Bombay are expanding. In 1900-1 the Bombay exports stood at 
10,091 Ib.,; while in 1906-7 they had expanded to 233,774 Ib. From the 
returns of railborne traffic, the raw silk that drains into Bombay town 
(from which the foreign exports are largely made) appeats to be mainly 
Panjab silk, or silk conveyed into the Panjab from across its land frontier 
—doubtless to some extent Kashmir silk. Of these foreign exports about 

three-fourths go to France and approximately one-fourth to the United 
Kingdom. 
‘Imports.—Perhaps the most significant feature of this aspect of 

India’s foreign silk trade is the circumstance that more raw (reeled) silk 

is imported by Bombay and Burma than is exported by Bengal. The 

‘for the years 1900-7 have been :—1900-1, 2,535,377 Ib., valued 

at Rs. 1,01,69,402; in 1901-2, 2,128,483 Ib., valued at Rs. 80,96,200 ; 

in 1902-3, 1,639,189 Ib., valued at Rs. 55,16,149 ; in 1903-4, 1,544,316 Ib., 

valued at Rs. 59,29,527 ; in 1904-5, 1,858,709 Ib., valued at Rs. 73,41,121 ; 

in’ 1905-6, 1,645,696 Ib., valued at Rs. 71,19,049; and in 1906-7, 

1,422,467 Ib., valued at Rs. 56,80,273. Of these quantities practically 

the whole comes from China and the Straits, the former furnish about 

four-fifths of the supply. It has often been pointed out that this large 

import trade is mainly a consequence of the p freights by the return 

opium steamers to Bombay. But there would seem no doubt that Bengal 

for a century or more had failed to meet the demands of Western India. 
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7 The Bombay demand was, however, the incentive for the Gujarati silk 
merchants and weavers permeating the whole of India and forming the 
colonies that exist to-day all over the chief silk-producing localities of 
the Empire. It is needless, therefore, to add that out of the imports, 
Bombay takes by far the major portion, only about one-seventh going 
to Burma, while the other provinces take practically no share in these 
imports. 

Sadia Thus while Bengal is the great producing province, Bombay’ is the 
; chief distributing centre. By rail and river the Chinese silks brought to 

Western India are carried not only through the Presidency of Bombay, 
Bengal and but very largely to the Panjab and even to the United Provinces. Hence 
— it may be said that while Bengal is the chief producing provines; the 

Panjab is the chief consuming province of India. 
Re- Re-exports.—It only remains to briefly indicate the re-export trade, 
exports. practically the whole of which goes from Bombay, and is, in consequence, 

Chinese silk. The quantities of foreign silk re-exported during the period 
of 1900-7 were as follows :—1900-1, 97,519 lb., valued at Rs. 1,89,475; 
1901-2, 59,941 lb., valued at Rs. 1,46,265 ; 1902-3, 85,249 Ib., valued at 
Rs. 1,62,279 ; 1903-4, 68,131 Ib., valued at Rs. 1,40,828; 1904-5, 54,522 
Ib., valued at Rs. 1,48,729; 1905-6, 69,330 Ib., valued at Rs. 1,35,045 ; 
and in 1906-7, 105, 288 Ib., "valued ‘at Rs, 3,78, 860. These re- exports go 

~mainly to the United Kingdom and Arabia. 

MANUFACTURED SILK. 

Manu- Repeated reference has been made to N. G. Mukerji (Monog. 
factures. ilk Fabrics of Beng., 45-82); his chapter on fabrics will be found 

to give every possible detail regarding the rise and present position of 
the Indian industry, the class of goods manufactured, and the extent 
of the trade. He mentions, for example, the Murshidabad silk manu- 
facturers turning out many different classes of goods, such as gown- 

Corahs. pieces, corahs, silk-muslins, handkerchiefs, mathas, imitation Assam silk, 
etc, The last mentioned was specially introduced by Mukerji himself 
as a relief measure, but the success attained has “ given rise to a hope that 
under a fostering care the silk-weaving industry of Bengal may be 
developed in other directions also.” Speaking of the corahs, Mukerji 
observes that “‘ these are the cheapest silk fabrics which form the staples 
of export to Europe, where they are used mainly for lining purposes. 
Corahs are generally woven 7 yards by 1 yard, and sold at a rupee (= Is. 4d.) 
per square yard. They are made out of unbleached and untwisted 
thread, and bleached in the piece after they are woven. Oorahs are also 

Gown-pieces, woven 10 yards by 42 inches, like ordinary gown-pieces, and worn as 
saris by widows. Like gown-pieces, corahs are valued. by the number 
of warp threads (called shdnd), 2,400 warp threads. per yard making 
the best gown-pieces and corahs, while 1 ,200 or 1,000 warp threads per 
yard make the poorest gown-pieces and corahs. The price of corahs 
varies from 6 annas to Rs. 1-8 per square yard.” In the Review of Trade 

Decline, of British India (1904-5, 38), the statement occurs: “‘ The exports have 
steadily diminished during the last five years, the decrease compared with 
1903-4 being 12 per cent., and what was once a trade of some importance 
is rapidly approaching insignificance.” This has reference mainly to the 
decline in the exports of corah silks, in which there seems some prospect 
of a revival. But at present the exports from India are “ chiefly 
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silks, for the Bombay mills 
imported silk and weave pepelly for the home markets." 

lasses—piece silk mixed thread, and other gorte, goods with other materiale, 

| ee | Total rer Piece Goode” | axed, | Tha. | Others |” Yen 
1,176,924: 152,367, | Ib. «175 60 10,096,770 | 1,56,107 | Ra, 630) 860. | 12,04,407 
854,092 | 196,072 |b, 207) 8. | 
8,90,549 1,61,607 | Re. 2,022 | 616 10,54,904 

8,30,432 115,005 | Rs. 314) 3,010 9,48,851 

677,225 | 151,836 | Ib. Pi ae is Chae 
6,651,720 1,80,169 | Rea. 30 750 832,669 

535,182 | 162,389 | Ib. 264 80 
5,66,868 | 1,80,169 | Re 30! 1214 | 7,48,281 

546,030 | 136,338 | Ib. 221). 
6,10,569 | 1,03,390 | Rs, 1150, — 7,15,109 

— SS ee 

575,245 86,740 | Ib. 172 il _ 
6,02,336 82,526 | Rs. 1,150 60 6,86,072 

he “The exports have ‘thus in recent years been steadily decreasing, 
the value of the piece goods exported havi otek i 
years 1900-1 to 1906-7 to less then. one-half. total 
manufactured goods has similarly shrunk from 12} to a little 
7 lakhs. If, however, the comparison be carried farther back 
decline is manifested as’ even still more serious. For the five 

» 1895-6 the exports of manufactured silks of all kinds 
at 19} lakhs of rupees. The finer silk fabrics made i 

# i 
2. “= FEEEE 

re a hincpamcanted > Xe 5,76,390, or almost 
total. The share of Bombay, which means chiefly i stn 

for the home market, was Rs. 1,34,749, while the balance went 
Madras and Burma. Turning to the chief markets, we find that in I 1 
the United Kingdom imported Indian goods to the value of Rs. 3,44,850 ; 
France, Rs. 80,135; Arabia, Rs. 62,581; North Africa, Rs. 23,229; 
Straits Settlements, Rs. 55,348 ; Turkey-in-Asia, Rs. 33,715; and 
Australia, Rs. 12,013. 

a 
E 

best arranged in tabular form under Exports. 

Imports. —These show a remarkable expansion. In 1876-7 they were Imports. 
valued at 58} lakhs, five years later at 135 lakhs, and a d stil] Bxpanding. 
later (1890-1) 140 lakhs of rupees. Since 1900 the at have been 
as follows :—1900-1, Rs. 1,66,58,108; 1901-2, Rs. 1,48,47,009; 1902-3, 

Rs, 1,63,23,232 ; 1903-4, Rs. 1,83,34,720; 1904-5, Rs. 2,11,81,502 (the 

ighest figure yet attained) ; 1905-6, Rs. 1,90,15,100; and in 1906-7, 
‘Rs. 1, 82,50,465. The | t quantities in 1906-7 came from Japan, Prom Japan 
Rs. 74,01,060 ; China, . 33,97,558; France, Rs. 20,19,303; Italy, om 

Rs. 19,84,466 ; the Straits Settlements, Rs. 1,02,307 ; the United 

dom, Rs. 13, 95, 680; and Austria-Hungary, Rs. 3,06,661 ; while the chief 
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importing centre is Bombay, which takes almost three-fourths, the 
balance going chiefly to Burma. Reviewing the trade returns for 1904-5, 
Robertson (Rev. Trade of Ind., 1904-5, 17) says: ‘‘ Piece goods of pure 
silk are chiefly of Chinese and ii apanese make, the latter predominating, 
and jointly (including re-exports from the Straits Settlements) they 
amounted to 16:3 million yards, valued at 102 lakhs, out of a total of 
18:9 million yards, valued at 124? lakhs. The value of the silk goods 
mixed with other materials, 43:8 lakhs, is 30 per cent. greater than i in 
1903-4. There is also an advance of 258 per cent. in ‘ other sorts,’ of 
which the value rose by 51:7 per cent. to 42°9 lakhs. This includes 
warp and yarn of Italian silk imported into Bombay for hand- -weaving.” 
The expansion of the imports in mixed silk and other textiles and in 
thread, warp and yarn, is therefore a highly significant feature of the 
modern silk traffic that gives a useful hint as to the demands of the 
hand-loom workers. 

Re-exports.—Have been increasing in recent years, and in 1904-5 
were not far behind the exports in value. The figures for the period 
discussed were as follows :—1900-1, Rs. 5,33,749 ; 1901-2, Rs. 6,72,841 ; 
1902-3, Rs. 7,33,519; 1903-4, Rs, 6,98,160; 1904-5, Rs. 6,01,942 ; 
1905-6, Rs. 6, 41, 7 97.; ‘and 1906-7, Rs. 6,77,683. Bombay exports practi- 
cally the whole amount, and the chief markets for these re-exported goods 
appear to be Natal, Arabia, British East Africa, Cape Colony and Persia. 

Trans-frontier Trade. —Turning from the foreign to the Trans-frontier 
land trade, the returns may similarly be indicated under exports and 
imports of raw and of manufactured silks. Or Raw.—The exports 
during recent years have been as follows :—1904-5, 189 cwt., valued at 
Rs. 85,233 ; 1905-6, 190 cwt., valued at Rs, 93, 586 ; 1906-7, 94 cwt., 
Falued: at Rs. 51,175. The chief markets are the South Shan States, 
Bhutan and North-East Afghanistan. The imports during the same period 
have been :—1904-5, 2,960 cwt., valued at Rs. 19,98,484 ; 1905-6, 4,121 
ewt., valued at Rs. 29,37,592 ; 1906-7, 4,165 cwt., valued at Rs. 30,88,935. 
Kashmir and Western China supply practically the whole amount. OF 
Manvractures.—The following are the returns of re-exported silk 
goods :—1904—5, 667 cwt., valued at Rs. 8,97,079; 1905-6, 710 ewt., 
valued at Rs. 8,11,581 ; 1906-7, 969 cwt., valued at Rs. 9,36,406. The 
chief markets are the South Shan States, North Siam, North Shan States, 
South Siam and Tibet. The imports for the same period were :—1904—5, 
196 cwt., valued at Rs. 4,72,833 ; 1905-6, 445 cwt., valued at Rs. 7,33,319 ; 
1906-7, ‘250 cewt., valued at Rs. 5,01, 206. The largest cpa bite come 
from North and South Siam and the South Shan States. 

SOLANUM, Linn. ; Fl. Br. Ind., iv., 229-37 ; Prain, Beng. Plants, 
1903, i1., 743-7; Sotanacea#. A genus of shrubs, herbs or small trees, 
comprising numerous species of economic importance, such as the 
brinjal and the potato. 

S. Melongena, Linn. The HEgg-plant, Brinjal, bacgan, bhania, 
brinjal, bartakt, mahott hinpolt, wangan, vengan, vange, rigana, kuthirekai, 
chirt vanga, badane kayi, badnikat, trong, khayan, etc. Introduced into 
India and now extensively cultivated. De Candolle considers it is a 
native of Asia (not America), and other botanists have viewed it as 
Arabian. There are many very distinct forms or races distinguished by 
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_ Yated as a field crop. Full accounts of cultivation have recently been 
_ given by Mukerji and Roy for Bengal, and by Mollison for Bombay. The 

fatter states that the varieties with purple fruits grow into much-branched 
rubs about 3 feet high. The small-fruited forms are not so tall. The 

_ field varieties, he further adds, have prickles. The crop is grown chiefly 
_ in Gujarat, especially in the goradu or besar garden lands of Kaira and 
_ Baroda. The crop is obtained from transplanted seedlings. The seed- 
bed is carefully prepared in May, and the young plants are ready for 

__ transplantation in six weeks or two months. The field into which they are 
nsferred is prepared as for chillies, i.e. ploughed two or three times and 

then harrowed till a fine tilth is obtained. Before the first ploughing, a 
dressing is given of not less than 20 tons old farm-yard manure per acre. 
The seedlings are planted two —— in rows, 2} to 3} feet apart in both 
directions. When well established they should be earthed up, before 
which a top-dressing of 500 lb. of nitre or 1,000 Ib. of castor placed 
round the plants will be found very beneficial. Beds for irrigation and 
watering are arranged as in the case of chillies (Capsicum). Mollison 
gives a table showing the yield, cost of cultivation, and value of outturn 
per acre under fairly high-class cultivation. The table shows that nitre 
as a top-dressing has a remarkable effect on the crop. With a manure of 
dried fish and nitre, at the rate of 1,451 Ib. fish and 433 lb. nitre per acre, 

_ the outturn was found to be 16,322 Ib., cost of cultivation Rs. 138-6, and 
value of outturn Rs. 325-5 per acre. 

“In Bengal, according to Mukerji, the seed is sown at the end of March 
or early in May. The field to which the seedlings are transferred is 
ita in December or January and should be ready for planting in May. 

e plants begin to bear in August. A variety, known as kuli begun, is 

sown in September and October ; the poet are transplanted in October 

or November and the plants bear from February to June. He esti- 

mates the cost of cultivation at Rs. 60-8 per acre, and with an outturn 

of 150 maunds per acre, worth Rs. 90, the net profit would amount to about 

v 

Rs. 30 per acre. Roy puts this matter more pointedly. There are two 

ee varieties, he says—(1) the winter and (2) the spring. The 

est brinjals are known as elokeshi and mukta keshi. When grown as a 

spring crop brinjal follows dus paddy or jute. But where the rainfall is 

heavy it is grown in the rabi season. 
Uses.—Brinjals are much eaten by the Natives whenever procurable, 

and by the Europeans during the early summer months, when other 

vegetables are not available. The Natives use them (a) in curries ; (6) 

roasted in hot ashes and mashed with salt, onions, chillies, and lime-juice 

or mustard-oil ; (c) cut into slices and fried in oil; and (d) pickled while 

young and tender with mustard-oil, chillies, salt, ete. By Europeans they 
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are usually prepared by being half boiled, the interior scooped out and 
mashed with pepper, salt and butter, then replaced and baked. 

(Cf. Bontius, Hist. Nat. et Med. Ind, Or., 1629, in Piso, Ind. Utri. re Nat. 
et Med., 1658, 123-4; Bentham, Rev. of Targiont-Tozzetti, in Journ. Hort. Soc., 
1855, ix., 140-1; De Candolle, Orig. Cult. Plants, 1884, 287; Basu, Agri. 
Lohardaga, 1890, pt. i., 75-6; Banerjei, Agri. Cuttack, 1893, 107-8; Henry, 
Econ. Bot. China, 1893, 50 ; Mukerji, Handbook Ind. Agri., 1901, 343-6; Mollison, 
Textbook Ind. Agri., 1901, iii., 209-11; Woodrow, Gard. in Ind., 1903, 199; 
Hobson-Jobson (ed. Crooke), 1903, 115-6 ; Hosie, Rept. Prov. of Ssu’ ch’uan, 1904, 
No. 5, 15; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 156; Joret, Les Pi. 
dans L’ Antiq., etc., 1904, ii., 253; Roy, Crops of Bengal, 1906, 138-41. vt Ear ® 

S. tuberosum, Linn. The Potato, alu, bilati dlu, batata, wallarar, 
kilangu, utalay gudda, ete. 

With reference to the indigenous habitat of the potato, De Candolle 
(l.c. 45-53) states that the only locality in which a species is found really 
wild, that could be accepted as representing the cultivated plant, is Chili, 
but that it is very doubtful whether its natural home extends to Peru and 
New Granada. According to Baker (Journ. Linn. Soc., xx., 489), however, 
undoubted forms of S. tuberoswm have been found wild in Lima and in 
New Granada also, but the plant is everywhere one which occurs at a 
comparatively high altitude and in a dry climate, and is met with nowhere 
in the near neighbourhood of the coast. It is proved beyond doubt that 
at the time of the discovery of America the cultivation of the potato was 
practised with every appearance of ancient usage in the temperate regions 
extending from Chili to New Granada (Asa Gray, Scient. Papers, 1889, 
i., 317). In Europe it was introduced at some period between 1580 and 
1585, first into Spain, thence to Portugal, Italy, France, Belgium and 
Germany. It had reached Ireland in 1585 or 1586 (Rozé, Hist. de la 
Pomme de Terre, Paris, 1898). The first mention of it in connection with 
India appears in Terry’ s account of the banquet at Ajmir given by Asaph 
Chan to Sir Thomas Roe in 1615 (Voyage E. Ind., 197), Fryer (1675, 
New Acc. LE. Ind. and Pers. (ed. 1698), 104, 179) describes the gardens of 
Surat and the Karndtak as containing among other vegetables brinjals 
and potatoes. It would thus appear that within a remarkably short 
interval, after the discovery of the potato in America, it had been 
conveyed to India and was apparently at once taken up by the better- 
class Muhammadans as a desirable addition to the ordinary articles 
of diet. 

CULTIVATION.—To-day, it may be said to be cultivated more or lege 
in all parts of India. The methods pursued will, therefore, be now briefly 
indicated under provincial headings :— 

Bengal.—The chief potato-growing districts are Hughli, Bardwan, 
Rangpur, Jalpaiguri and Darjeeling. Full accounts have recently been 
given by Mukerji and Roy, as also in the publications of the Bengal Agri- 
cultural Department. Various kinds of the tuber are grown, of which the 
Patna, Naini Tal, and Cherrapunji are best known and most highly valued. 
A loose soil such as sandy loam is preferred. The crop requires moisture, 
but water must not be allowed to settle about the tubers. In rotation it 
may follow dus paddy or jute, but is often grown year after year without 
an intervening crop, especially in the vicinity of large markets, the fertility 
being preserved by high manuring. Previous to planting the land is pre- 
pared by numerous ploughings and is thoroughly pulverised. Manure, 
preferably cow-dung at the rate of 240 maunds per acre, or castor-cake 
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_ the first few ploughings and thoroughly mi 
2 é | then divided into sections by water nels and laid out 

ee are planted along the ridges, 9 to 12 inches 
- 

’ 

’ 
< 

4 

_ in the Khasia hills, and in lower land which has been 

in the plains before October. 

PRODUCTION ON THE HILLS 
at the rate of 20 maunds per acre, should rede gear on the ground after 

with the soil, The field 

Sets consisting of entire tubers or portions with - or sone 

row. Experiments at the Sibpur Farm honed uaa een na 
| a per acre from double rows was about 9,500 Ib., and from Theis. 

about 7,300 lb. ee sets should not ordinarily take place 
tween planting and harvesting, the 

should be watered if necessary, but not in excess, the earth stirred 
_ weeded and heaped up several times round the base of the growing plants. 
; antag place from 15th January to 15th March. Mukerji estimates 

1901, 336-43 ; Roy, of Beng., 1 113-9; Ann. . and ig dar. Dep, Beng. Bull, 1908, No. 8; Bixpet Part Ropes 
__ Assam.—Potatoes are extensively grown on the ae slopes chiefly Assam. 

. well drained. In the 
elteer of Assam (1906, x., 73-4), which deals with the Khasia, Jaintia, 

> and Lushai hills, it is stated that the crop was first introduced in Inteodection, 
830 by Mr. David Scott and in 1881-2 the export of potatoes from the 
TOV reached 127,000 maunds. Five years later, however, the tuber 
was attacked by disease and in 1887-8 the export fell to 42,000 maunds, 
and in 1899-1900 had decreased to 5,000 maunds. A change then came, 
due to the introduction in 1897 of the Naini Tal potato, and in 1903-4 
the exports reached 51,000 maunds. Two crops are raised: “The first Two Orops 
is sown in January and February, and is gathered in June and July; the 
second is sown in July and August and is harvested in November and 
December.” [C}/. Ind. Gard., Sept. 29, 1898, 429-30; Repts. Dept. Land 
Rec. and Agri. ; Agri. Dept. Assam Bull., 1904, No. 10, 5-7.) 
_ United Provinces of Agra and Oudh.—The potato is said to flourish U. Prov. 
well in the hills at Naini Tal, Almora, Paori Lohygat, and beyond Mussourie 
and also in the plains. Duthie and Fuller (Field and Garden Crops., pt. iii., 
15-6) state that cultivation is conducted on the European m and 
differs in no material respect from that described above for Bengal. Two 
hundred maunds is stated to be no extraordinary outturn, but the cultiva- Yi. 
tion is very expensive. “ The eyes are praunert in November and the 
prenrons are ready for digging up in Fe eng They are sold in the 

zar at the rate of 12 annas to one rupee and four annas per maund.” 
On the authority of the late Mr. Gollan, it is also stated that “ the best 
time to sow the acclimatised varieties is from the middle of September Secs 
tothe middle of October, and that the hill kinds and those imported from 
Europe must be sown later. Water is freely given during growth, but the W=*«. 

quantity is reduced when the leaves begin to turn yellow. If the soil is 
naturally rich, manure is not essential, but in the plains manure is always Masur. 
ven.” 

“ In recent years three varieties have been experimented with at the Race Grows. 

Cawnpore Farm, viz. the Madrasi white, country red, and hill variety. 

In the report for 1903-4 it is stated that the average outturn for six years 
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of Madrasi and hill varieties amounted to 13,527 Ib. and 8,546 lb. respec- 
tively, while the average for five years for country red amounted to 13,119 
Ib. [Cf. Nevill, Dist. Gaz., 1904, iv., 46; 1904, xxxiv., 56, 63, 150, ete. ; 
Cawnpore Exper. Farm Repts. (several years).] 

Bombay.—The potato is grown to a small extent on garden lands in 
all parts of the Presidency. The chief cultivation, however, is in the 
Poona district, which, according to Mollison, claims 75 per cent. of the total 
area. The following i is the method of cultivation which he says is there 
pursued :—The soil is mixed black, and the field usually fallowed during 
the rains. The land is ploughed two or three times between June and 
September and farm-yard manure, 15 to 20 tons per acre, applied before 
the third ploughing. The crop is planted in October. Tubers of medium 
size are selected for sets, and 900 lb. to 1,100 lb. of potatoes furnish sets 
sufficient to plant an acre. The tubers are each cut into three or four 
pieces and are planted 7 to 8 inches apart, in furrows 9 to 10 inches distant. 
The crop must be weeded and irrigation given every eight days. In 
March the haulms begin to wither and turn brown, and water is now 
withheld for a fortnight or three weeks. When gathering the crop, the 
potatoes are exposed by ploughing, first along the rows, then across. 
According to Mollison, an average crop in Poona tested by himself gave an - 
outturn of 10,230 Ib. per acre, worth Rs. 201. The cost of cultivation, 
estimated for the Surat district, is stated to be Rs. 130-8 per acre, and an 
average outturn of about 12, 000 Ib. to be worth Rs. 200 (at wholesale 
rate of 60 Ib. per rupee). (OF. Crop Exper. Repts.; Repts. Dept. Land 
Rec. and Agri.; Exper. Farm Repts. Poona ; Mollison, Textbook Ind. 
Agri., 1901, iii., 200-6.] 

Uses.—It is much to be regretted that no sort of statistical ‘rite rras 
can be furnished regarding the extent of cultivation of potatoes nor the 
magnitude of the traffic in these tubers throughout India. As already 
mentioned, within access of the great markets of the plains it is customary 
to find large plots of suitable land thrown under the crop, during the season 
of the year that may be suitable. And on the hills the cultivation is even 
more extensive, such as on the Khasia and Garo hills, and the Himalaya 
at Darjeeling, Nepal, Garhwal, Kumaon, Simla, Kangra, Kullu and 
Kashmir. $o also on the tableland and lower hills of the central tracts of 
India, such as the Nilgiri hills, Bangalore, etc., extensive potato cultiva- 
tion exists, the produce being largely exported ‘to the plains. 

As an article of food, potatoes are now valued by all classes, especially 
the Hindus on days when forbidden the use of grain. At first potatoes 
were eaten by the Muhammadans and Europeans only, but for some years 
past they have got into universal usage, and it is now no uncommon cir- 
cumstance to find cooked potatoes offered for sale at refreshment stalls, 
in various cold preparations, to be eaten along with so-called sweetmeats 
that form the midday meal of the city communities. The dried small 
tubers are also a common adulterant for the more expensive salép. Po- 
tatoes are also fairly extensively employed both in the manufacture of 
starch and in the distillation of alcohol. Ligon (Hist. Barbados, 1657, 31) 
speaks of the beverage called mobbie being made from potatoes. The 
knowledge of their possible employment in distillation is thus by no 
means a recent discovery. 

The following are the returns of the wholesale prices per maund (82 Ib.) 
of potatoes in Calcutta during January of the years 1900-6 :—1900, Rs. 2; 
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SPECIES AND VARIETIES 

1901, Rs. 2-8; 1902, Rs. 1-10; 1903 ; ) Rs. 2-3-9; 1906, Ra. , Re. 1-4; 1904, Re 1-4; 1905, 

ee Evelyn, Memoirs, 1819, ii., 202; Wright, Memoirs, 1828, 316-21; 
ort, Sete 1BGM, ban 198-40 

1901, vii, 438-54; Thorpe, Dict. Appl Ghoe 1900 and Use of Dried Potatoes, Board of Journ, suppl., July 9, 1903, 11-80 ;, Woodrow, Gard. in Ind., 1903, 397; Firminger, Man. Gard, Ind. (od. 
me i, Gameron), 1904, 155-6; Coventry, Potato Cult., in Agri. Journ. 1906, , 263-5; Ind. Potatoes for London, in Agri, Journ. Ind., 1908, Ceek 
utler, Spraying of Potatoes, in Agri. Journ. Ind., 1907, ii., pes . 95.) For miero- 

Dic on Hanausek (Micro, Tech. Prod. (Winton and Barber, 

Healaté 
“SORGHUM, Pers, ; Graminex. A genus of grasses which em- 

braces several useful species, as, for example, the important millet judr 
_ =a cereal, which, after rice, is perhaps the most valuable single article 
_ of food in India. The present brief review of information may there- 
_ fore commence with a botanical statement of Sorghum halepense, the 

it from which the cultivated S. vulgare (judr) is believed to have 
0 pete (Cf. tha Agri. Ledq., sige Meal 6.) 

epense, Pers. ; is, Brot. ; .P 1 ii., apa ling ea Egy on ar 
1. OU . » \org . 

ra N. Ind., 1888, 40-4 ; Lisboa, Bomb. Grass., 1896, 74. The Johnson Grass, 
Cuba Grass, etc., bari, braham, kdlé-mucha, galla-jari, 
ny Baba bikhonda, etc. A tall ial grass, common es 
and Burma on cultivated and uncultivated lands. There are two forms met with 
in which were treated by Roxburgh as separate species but exhibited thus 
in the Flora of British India :— 
a. Var, genuina (Andropogon miliaceus, Roxb.). Lisboa mentions narvas 

and bh as vernacular names for this plant. 
ere effusa (A. larus, Roxb. (non Linn.) According to Roxburgh, this 

is the plant denoted by the names kdld-mucha, gadi-janu. He says it grows in 
hedges, on banks of watercourses and on land lately cultivated, 

_ It is considered a good fodder grass both for pean ee for hay, but is held 
to have frequently poisonous after-effects, especially if eaten too young 
or when stunted by drought. In many parte of India it is believed to be injurious 
till after the rains. The name bikhonda, given to Ss. hatepense in certain moun- 
tainous countries, may be intended to denote its evil reputation. The is 
often collected and eaten, though the plant seems nowhere to be Pinch, mph 

. Hamilton, for example, speaks of a kind of bread being made from it 
in Rajmahal, and Tod (Rajasthan, ii., 170) mentions the seed voy win meas 
mixed with bdjra and eaten by the poorer classes in Bikanir. bt , Exotic 
Drought Resisting Plants, in Agri. Journ. Ind., 1907, ii., pt. ii, 168.] 

'-S. vulgare, Pers.; Holcus Sorghum, Linn., Sp. Pl., 1753, 1047; 
Andropogon Sorghum, Brot.; Holeus Sorghum, Roxb., Fl. Ind., i., 269; A. 
Sorghum, Prain, Beng. Plants, 1204, ii.; A. Sorghum, subsp. sativus, Hackel, 
in DC., Monog. Phaner., vi., 505; Fl. Br. Ind., vii., 183. The Indian 
or Great Millet, Guinea Corn, Turkish Millet, ete., judr, (jowar), jondhala, 
kurbi, chari (stalks), phag, kangra, shdlu, sundia, cholam, talla, jonna, 
yengara, pyoung, etc. A tall, handsome grass, cultivated throughout 
India since very remote times. + ee 

Though botanists are agreed that the judr isderived from S. halepense 
it has been dispersed by cultivation to latitudes considerably to the north 
and south of its indigenous habitat. In most countries it is cultivated 
between latitudes 45° N. and 35° S.—the area of cotton. In India and 
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Africa it is of greatest value in the upland tracts between latitudes 15° 
and 30°. In warmer, moister regions, as in Bengal, in large portions of 
Madras, in Lower Burma, and in Ceylon it hardly ranks as an important 
cereal, since in these regions the grain ripens but indifferently. . 

History.—According to Crooke (Rural and Agri. Gloss., 1888, 139; also his 
edition of Hobson-Jobson, 1903, 468), the word judr has been derived from the 
Sanskrit yava-parkdra or akdra, which means “of the nature of barley.” Dutt 
(Mat. Med. Hind., 324) mentions ydvandla and rakta-khurna as its special San- 
skrit names. From ydvandla it would become javandla, jauandra, and : 
juar. The Arabic dtéra (or, as it is variously written, dhurra, dhaura, douro, ete.) 
readily becomes ztéira and has been Sanskritised as zuérna, and is thus but a 
variant of judr. It would seem probable that the earliest mention of the name 
dura (or dorah) occurs (9th century 4.D.) in Avicenna’s reference to the people 
of Zanzibar living very largely on the grain of that name. The Javanese name 
for it is djagomutrit. The cholam is probably also the tsjolam of the Malabar 
(Rheede, Hort. Mal., xii., 113, t. 60). It certainly is the battart of the Malays 
(Rumphius, Herb. Amb., v., 194, t. 75). ie 

The origin of the name Serghum or Sorgho might be expected to throw much 
light on the history of the crop. Rees (Cyclopedia, 1819), followed by Paxton, 
Johnson, and most botanical lexicographers, says it is an Oriental word and 
comes from the Indian sorght. This doubtless is a mistake, since no such name 
for it exists in any Indian language. Kérnicke and Werner (Handbuch Getreide- 
bawes, 1885, i., 294-315) seem to think that it came direct from the Arabic 
dorah. The initial letter, on its passing westward, became softened into “th i 
and ultimately into “s.” Sadebeck (Kulturgew. der Deut. Kolon., 1899, 48-52) 
and many other authors speak of it as the sirch of the Southern Tyrol. 

John Arduin in his notes on Pliny (ii., 105, n. 23), published 1723, observes 
that Scalinger (Hzercit., 1557, 292, 869) is responsible for the statement that his 
countrymen, the Italians, called it swrgwm. Schweinfurth (Heart of Africa, 
1873, i., 246) says that Petrus de Crescentius, about the year 1290 A.p., is 
the first author who definitely alludes to sorgo. However, in the editions of the 
Agricultura, dated 1471, 1519, and 1553, melica (milica) and in Italian versions 
sagina occur, but not sorgo. Porta (Ville, ete., 1592, 865), accepting Pliny’s 
statement that this millet came fromm India to Italy in the time of Nero, observes 
that it was called by the Italians sagina, melica, or surga. He then gives a deriva- 
tion of the last name from ‘“‘ surgo, to rise,” in allusion to its towering above all 
other crops. It would seem that the word Sorghum, as it now exists, originated 
in Europe, and is strictly speaking the name for the warm temperate grain- 
yielding races of the plant, the forms that correspond with the rabi judr of India 
presently to be described. 

Few, if any, of the European travellers in India, whose writings, as a rule, 
are so fruitful of historic evidence, make any reference to this grain, Yet we 
can have little doubt that it was extensively cultivated in India during at least 
the period of the explorations indicated. In the Ain-i-Akbari—the Adminis- 
tration Report of the Emperor Akbar for the year 1590—its price is quoted in 
a list of autumn grains, and in a further passage (Gladwin, transl., ii., 62) it is 
remarked that—‘ Jewary and Bajera are the grains chiefly cultivated in the 
Subah of Guzerat.”” So again, speaking of Khandesh (Jarrett, transl., ii., 223), 
we read—*‘ Jowari is chiefly cultivated, of which, in some places, there are three 
crops in a year, and its stalk is so delicate and pleasant to the taste that it is 
regarded in the light of a fruit.” It is, however, comparatively little grown on 
the Malabar coast even to the present day, and was hardly likely, therefore, to 
have been seen by the traders and travellers who for the most part visited the 
coast towns. Koernicke, who maintains with De Candolle, that as a cultivated 
plant it originated in Africa, not India, observes that it probably reached Asia 
by sea and not by land routes, as was often the case. But if that were so, we 
might expect to find it most extensively cultivated near the coast, whereas when 
we first learn definitely about it in India, it is the staple food of the people 
who occupy the interior and drier tablelands, not the warm, moist regions near 
the sea. It is, in fact, met with approximately in regions where its presumed 
wild stock Serghum halepense is most plentiful. 

We may, therefore, conclude that in all probability the Sanskrit people first 
learned of this grain in India, but gave themselves very little concern regarding 
it. Everything, however, points to its having been cultivated in the peninsula 
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_ + Varieties and Races.—Speaking in a very general sense, there are two Varieties 
great crops of judr. Of these one is the khari/, which ripens in autumn, ®nd Races. 

the majority of the khartf forms would fall under the botanical varieties tert Yorms. 

VARIETIES AND RACES 

_ from remote antiquity, and in all probability many of the races of the plant 
ent! Cf. Ver 

met with in that country have been locally originated, 

Prosper us, 
. Bot., 1640, 1137, f. 3; Morison, Hést. Pl, iii, 196; Breyne, Pred. Rar. Pl, 1739, ii., 83; Gronovius, Fl. Orient, 1755, V4; Gram. Austriac., 5, iv., 1., f. 2; also Fl. Austriac,, 1827, i. 71; Schmidt Cap. Verd, Ine., 

2 2; Hehn, Kulturpfl. und 
uj 1804, 492-3; Lambrecht, Berichte Land-und Forene, in Deutech Oot 
1903, i., 398-402; Semler, Trop. Agrik., 1903, ili,, 126-44; Joret, Les 

bicolor, cernwus, and vulgaris proper. They have usually compact 
q heads, the grains are more or less rounded, and the floral envelopes almost 

; Pogue etely sparing Bex senond 7 o rab, or that which ripens Reb Forms. 
in spring. seems likely that most of the races placed in this position would. be 1 : 75 

_ saccharatus, and to approximate nearer to S. halepense than do those 
ound to fall under the varieties Aians, Rowburghii and 

of the kharif series. They have lax feathery panicles with the grains 
elongated and the floral envelopes often more or less hairy, As a rule 
the best kinds are creamy white (the extremity only being darker coloured) 
and of a pearly lustre. It is customary for the grain to be slightly flattened 

the apex, a peculiarity often much increased until in some forms it 
becomes almost hooked or even indented. The curved grains are generally Curved Grates, 
the most highly prized, for the purpose of being parched. The glumes 
or envelopes are usually darker than the grains themselves, and may be 
awned or awnless. In some forms the envelopes (chaff) are coloured mora 
and the grain-husk (or seed-coat) white; in others the seed-coat also is Syreeee 
uniformly or parti-coloured. Lastly, the floral envelopes may firmly 
embrace and almost adhere to the seed, while in other conditions the 
attachment may be so slight that (as in certain barleys) the grain may 
deserve the description of being naked. Naked. 

Mollison (Zeatbook Ind. Agri., iii., 10-11) says: “The most notice- 
able differences between varieties are that kharif, i.e. rain crops or early Barty. 
varieties are much more numerous than rabi or late varieties. Early or ‘ate. 
late varieties do best if sown at their approximate seasons. A rabf variety 
may or may not thrive if sown as a rain crop. None of the rain crop 
varieties are likely to succeed if sown in the rabi season.” In the ex- 

iments conducted at the farms in the Bombay Presidency it was 

established that forms of judr procured from goradu (light) soils—for ex- Seas: 

ample, those of Kaira and Baroda—could not be cultivated on the black 
cotton soils of the Deccan. Thus there would seem no doubt centuries 

of selection and special cultivation have Grey Actas this plant into 
the numerous recognisable races that exist in In 

Area and Yield.—From the Agricultural Statistics, 1900-1 to 1905-6, Area and 

this crop is shown as occupying in British India approximately 22 million Yield. 

acres. ‘To these figures have to be added 24 million acres for the Native 

States, making the total of some 24 million acres for all India and Burma, 

The chief provinces in order of importance are Bombay, Madras, Berar, 

the United Provinces, Central Provinces and Panjéb. An almost identical 
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distribution exists in the Native States : juwdér becomes important on land 
not inundated. Out of the total mentioned, Gwalior takes usually close on 
half, that is, a little over one million acres. This is followed by Mysore 
with about half a million acres, by Kotah State with 350,000, and by 
Tonk and Jaipur, having about the same acreage between them. 

It has been estimated that a yield of 6 maunds (or, say, 500 Ib.) an 
acre might be a safe though probably a low average for the crop. To be 
rather under than over the mark, therefore, this would come to an annual 
production of, say, 5 million tons of grain. Mukerji (Handbook Ind. 
Agri., 1901, 254) says of judr, “It yields a nourishing grain about the 
same quantity per acre as wheat or rice (900 lbs.) and ten times as much 
in fuel and fodder as ordinary cereal crops.” Mollison (i.c. 8-9), speaking 
of the Deccan kharif judr, remarks: “ An average crop in the Deccan 
will vary, according to the quality of soil, from 500 to 900 Ib. per acre 
of jowdr and 100 to 200 Ib. subordinate pulses with 350 to 450 bundles of 
kadbi” (fodder). Referring to the Gujarat rabi judr, Mollison continues : 
“An acre produces 800 lb. to 1,000 lb. grain and 300 to 400 bundles of 
kadbi ; each bundle weighs 4 to 6 lb. The fodder is usually of excellent 
quality, because the crop stands fairly thick upon the ground and the 
stalks are neither very tall nor very coarse. A rabi crop in other black 
soil districts yields generally in a fair season 550 to 700 lb. per acre.” 
In the Report of the Experimental Farm at Surat for 1903, the yield is 
given as 1,213 lb. grain, by-products 3,974 lb., the value of the outturn 
Rs. 34-3-1, and the cost of cultivation Rs. 30-14-0 an acre. These 
returns, as also Mollison’s figures, may be accepted as in accord with the 
numerous crop experiments that have been performed in Bombay. _ 

DISEASES AND PESTS.—The Sorghum crop is exposed to four chief adverse 
circumstances :—(1) fungal blights ; (2) parasitic flowering plants; (3) insects 
and other animal pests; and (4) climatic disturbances. Massee_ (Z'exthook 
Plant Diseases, 216) gives particulars regarding smut. Much advantage might 
be anticipated from the systematic washing of the seed in hot water (at a 
temperature of 135° to 150° F.), or in sulphate of copper (4 per cent. solution), 
before being sown. By this process the crop would be protected inst. 
smut and bunt. Of the parasitic flowering plants found on this crop the 
most curious is the small Stiga (known in the vernacular as tavli or taluk), 
which sometimes effects frightful havoc. One or two parasitic insects do 
much damage (such as the sugar-borer and an aphis), but birds and squirrels 
are by far the most destructive. ‘To safeguard the crop, the owner watches it 
from sunrise to sunset for some twenty days before the harvest. For this pur- 
pose he and his assistants sit on elevated platforms, placed at intervals all over 
the field, and make discordant noises by beating on old tins, or cast by slings 
small stones or hardened pellets of mud at the flocks of birds which every now 
and again settle on the field. The climatic disturbances may be briefly stated 
as want of rain at the proper season, excessive humidity and cloudy weather, © 
or unnaturally high temperatures. In a further paragraph, while dealing with 
the production of this plant as a source of fodder, reference will be made to the 
evil reputation of the stems for becoming poisonous. This peculiarity is not 
constant, though it often occurs in an epidemic form such as to justify belief 
that the germ concerned in the production of the poisonous property is dependent 
upon accidental climatic or disease conditions. The plant stunted because of 
deficiency of rain is always a dangerous fodder for cattle. A study of the races of 
the plant, more critical than hitherto attempted, might therefore be looked to as 
likely to result in the discovery of forms better suited to certain tracts of country 
than those at present grown. On this aspect Mollison’s pertinent observation 
may be given here :—‘‘ Some varieties mature much more quickly than others. 
It is important to know which varieties reach maturity earliest ; because after 
a period of scarcity or famine, varieties which produce grain and fodder in the 
least time would be most in demand,” 
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_ Borers found in the Sugnreane, Maise nd. Sorghum ( Journ. Ind., 
pt. ii, 97-113; also Mem. Dept. Agri. Ind., 1907, i, No. 2). No one hee 

‘however, written a complete account of the diseases and 
for the whole of India, but Barber (Dept, Land Ree. and 

» di, No. 49) gives a review of the available information so far 
Presidency is concerned. He there deals with the subjects of 
of the Leaves, Wet Weather Mould, Reddening 

See epah Diaonee, Insect and Other Animal Pesta, Borers, Plant 
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1c. 278) is given by Butler (Mem. Dept. Agri. Ind., 1907, iL, N 

” [Of Watt, Agri. Ledg., 1895, No. 20, 285; aid bacden 375, 378.) * 
n.—The advantage of sowing mixed with the bushy pulse fur (Cujemsus= 

tieus) turns very largely on the protection afforded from severe and 
é ive winds. The action of legurninous cropa on the soil . 

_ valuable, and a mixed crop may on that account serve part of the of a 
The rotations most frequently seen are cotton, and judr with tur mixed ; 

tit ap st cotton, judr, san hemp (the last often ploughed in as a green 
jure) ; or cotton, judr, fallow. Judr is — to participate in the manure 
‘cultivation bestowed on the cotton. Farm experiments have proved the 

three rotations distinctly erable. The special value of the use of Hl (seee- 
tte) lies in the fact that being a late crop it allows of the land being thorough! 

. plood every third year. Besides the plants mentioned amy ced ure ene, 
t as these may now and again be referred to in the observations below, nothing 

further need be added to the scheme of rotation just indicated. 
_ CULTIVATION.—Bombay and Sind.—There are usually 54 to 8 
million acres under this crop in Bombay, and about half to three-quarters 
of a million in Sind. But this may be more fully exemplified thus :—In 
1905-6 the total area in Bombay was 6,570,339 acres, and the chief districts 
within the area were—Bijdpur, 1,209,066 acres; Sholapur, 1,313,422 
acres; Ahmadnagar, 662,918 acres; Poona, 681,413 acres ; Satara, 600,097 

¥ 

4 

ingly that a larger percentage of the Bombay forms of the plant might be 

looked for as belonging to the group with feathery panicles and 

| saccharine stems. Many valuable reports and s | publications have 

supesset, such as those in serene) with bat apr ap ie and 

e Crop Experiments. Mollison tells us judr is the s grain 

cro Gian black and mixed black soils predominate, provided the rainfall 

ig moderate and well distributed. Where rainfall is excessive, it gives 

to rice, and on sandy loams and shallow soils to bajra. Mollison 

then refers his account of this cereal to the sections shown in the following 

(a) The Kharif Judt of the Deccan—The land should be ready for sowing 
the end of June: later sowings are not so satisfactory. The amount of 

She need paths ds toa ‘oxtent on the kind cultivated. Large-headed forms 

require more space. But e ordinary rate of seed is 6 to 8 Ib. an acre along with 
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THE GREAT MILLET 

1} to 24 subordinate pulses. The seeds are mixed and drill sown, the rows ba 
14 inches apart. In successful cultivation the crop is hand-weeded as well 
hoed once or twice. The crop will come into flower in August and September 
and ripen in October and November. AG 

(6) The Kharif Juar of Gujarat.— Usually alternates on black soil with cotton : 
after removal of the latter, the land is repeatedly harrowed and searified in 
April and May, but no ploughing is, as a rule, given since judr likes a firm seed- 
bed. In June or July the seed is drilled in rows 20 inches apart. When the crop 
stands 9 inches high, it is again hoed and the plough passed between the rows 
of seedlings. The principal crop is ready five months after sowing. - het 

, 
(c) The Rabi Juar of Gujarat.—In Broach this form of judr is called shialu. It is 

drill-sown in September or October, after one ploughing and several harrowings of 
the soil. The seed is sown at the rate of 7 to 8lb. anacre. The rows are 20 inches 
apart, and the seedlings appear in the furrows. The crop is twice intereultured 
with the bullock hoe. ‘As the ears begin to fill, the stalks are tied up to each 
other so that they may not be lodged.” This is only necessary in a good year, 
with a heavy crop. Harvest takes place in February to March, or five to six 
months after sowing. 

Madras,—In 1905-6 there were 4,740,841 acres under the crop. The 
areas in the chief districts in that year were as follows :—Bellary, 725,444 
acres ; Coimbatore, 704,593 acres; Karnul, 678,290 acres; Cuddapah, 
414,359 acres; Anantapur, 304,499 acres; Guntur, 381,929 acres; 
Nellore, 356,589 acres; Madura, 297,693 acres, ete. According to the 
Season and Crop Report, the area in 1906-7 was 4,479,193 acres. Large 
portions of Madras, being rice-producing countries, have only small areas 
under judr (or cholam, as it is called in South India), 

Mysore has usually a little over half a million acres, chiefly in Mysore 
and Chitaldrug districts. Of Mysore, the published averages of yield 
have shown from 453 to 800 lb. ire ! 

An exhaustive account of Serghwm in Madras has been written by 
C. Benson, Deputy Director of Agriculture, and C. K. Subba Rao, Sub- 
Assistant Director of Agriculture (Dept. Agri. Mad. Bull., 1906, No. 55, 
58 et seq.). These authors state that the outturn varies within wide 
limits. “The pwnasa or early crops of Sorghum give a larger outturn of 
comparatively poor fodder, but less grain, than the hingdri or late crop. 

The outturn of unirrigated Sorghum varies from 200 to 600 Ib. per acre. 
Under irrigation, the yield on the average is double that amount. The 
outturn of dry straw from an unirrigated crop on fairly good land is two 
full cartloads per acre” (/.c. 117-8). 

“ The chief characteristic of the climate of the principal areas in the Madras 
Presidency where sorghum is.an important field crop, is the lightness of the 
rainfall. The only exception is that part of Nellore and Guntdir adjoining, 
where the annual rainfall is 30-40 inches. Elsewhere the usual fall is less than 
25 inches and in some places as little as 20 only.”” There are two main seasons 
for sowing, an early at the beginning and a late towards the end of the south- 
west monsoon. The early-sown crops are raised chiefly on the lighter soils. 
‘“‘On the mixed and more loamy soils, the middle season varieties are usually 
found, and the late-sown crops on the heavy soils.” The crop is regarded as an 
exhausting one, and its growth, year after year, on the same land, is considered 
bad practice, but is not uncommon. It is stated that ‘‘ speaking generally, on. 
loamy or sandy soils sorghum, following castor or horsegram, is looked upon as 
the best rotation, while the ryots will not grow sorghum if they can avoid it after 
a crop of Italian millet or varagu.” Again, ‘The commonest practice is to sow 
sorghtm mixed with other crops, which vary according to the nature of the 
soil, the season and the local customs.” ; 

“In the Deccan districts green gram and other pulses, gingelly and gogu 
(Hibiscus cannabinus) are mixed in small and irregular quantities with the 
sorghum seed for an early crop and sown through the drill, while red gram, 
anumulu (Dolichos Lablab), cow gram (Vigna Catjang), and castors are sown in 
lines amongst the crop.” 
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. AN IMPORTANT GRAIN myoLaane 

“In the southern b districts, somewhat similar mixtures 
i jdaysown broadcast, while it ie @ common prastion to aon the tal natn Hoes start of cut nn oo apart thay one wih s 

e+ methods of prepara tillage, treatment during are ally described, tah cantaan bs gone Nard ela as vats 
es Berar and Hyderabad.—The area under the crop in 1905-6 was Berar. 2,660,144 acres in Berar. The average for the five years previously was Ars. 

- mae! ved million acres, Hyderabad furnishes no returns. 
_ _ fhe following information is abstracted from an interesting account b 

_ §. Harcourt om Ate Bull., 1900, No. 3). While wultten Shokauaily 
Amraoti, F. W. Francis comments that the account is applicable to all 

z ‘Hyderabad Assigned Districts (Berar). Judr is undoubtedly the most The Mos 
im t grain crop of the province—more than one-third of the total ""?*™"'@r. 

_ cultivated area being devoted to it. There are no less than 43 varictios, Vartetio. 
12 of which come under the denomination wani, or forms which are baked 
- hot ashes and eaten green, when the grain is tender. Of the other 
_ forms, four groups are formed according to their value as sources of bread, 

viz :—(1) the yellow judrs—the b made from these is considered Brea 
best > (2) whitish judrs—the bread is hard and wanting in taste; (3) 

reddish judrs—bread is of the same colour as the grain ; (4) dirty- 
lahi coloured judrs—seldom utilised for bread, but in making 

grain). Unless the soil is very hard or full of weeds, judr lands are ploughed sou 
once in four or five years only, and then in April or May. Usually the soil 
is simply harrowed, generally three times. The crop is rotated with notation, 
cotton, sesamum, gram, wheat, lakh (Lathyrus sativus) and tobacco, 
and is generally grown as a mixed crop, along with certain pulses. Weed- Weeding. 
ing is done three or four times at intervals of a fortnight. Judr is never 
pecially watered in Berar apparently, nor is it customary to grow the 

crop on land systematically irrigated. This is the rule for the grain crop, 
but when required to make up deficiencies of fodder, thickly sown and 
irrigated crops are taken. Judr requires good rain in August and it comes Ses. 
into ear from three to four months after being sown, and ripens in five 
months (November to December). In a good season the yield would be vies. 
833 Ib. to the acre, and, after making all allowances, an estimate of 600 Ib. 
would be a fair average production. 
In bad it is stated that there are two crops of judr: the one sown from Hydera- 

the 6th June to the 17th July and reaped from the 22nd October to the 30th bad. 
November. ‘The second crop, known as white judr, is sown between the 25th 
ner lm the 3rd November and reaped between the 17th February and the 

United Provinces.—1n 1905-6 the area in Agra was 2,095,995, and U. Prov. 

353,161 acres in Oudh. In Agra the largest areas are :—Jhdnsi, 235,287 4 

acres; Hamirpur, 169,346 acres; Cawnpore, 160,903 acres; Mattra, Dire 

122,021 acres; Aligarh, 106,150 acres; Balandshahr, 102,440 acres ; 

Meerut, 102,334 acres; Agra, 95,002 acres; Farukhabad, 92,894 acres; 

Budaun, 85,283 acres; Etah, 78,822 acres; Mainpuri, 77,777 acres, ete. 

No district in Oudh, except Rai-Bareli, has usually over 55,000 acres 

under the crop. The Season and Crop Report states the area in 1906~7 

to have been 2,371,154 acres in Agra, 335,839 in Oudh. 

}- Duthie and Fuller (Field and Garden Crops, i., 25) mention three well-marked Varieties 

varieties :—(1) the double-seeded form with two grains within cingia teeabas 

(2) a dwarf kind, grown at Allahabad ; (3) the variety known as in 

Cawnpore, in which the grain is completely covered by th husk. In the report 

of the Cawnpore Experimental Farm for 1901-2, mention is made of 90 varieties 
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being under cultivation. The yield is given at 10 maunds grain for irrigated land 
and 8 maunds for unirrigated. In the reports of crop experiments, wennene 
ranging from 440 to 820 lb. have been ascertained. . 

Central Provinces.—The area in 1905-6 was 1,860,714 acres. The 
largest areas in that year were :—Nagpur, 423,12] acres ; Wardha, 282, 536 
acres; Chanda, 223,130 acres; Nimar, 202, 926 acres ; Chhindwara, 
188, 982 acres ; Bhandéza, 87, 637 acres, etc. 

Judr constitutes the chief food of the working class, wheat and rice 
being alike but little used by them. The white variety is the most highly 
prized. In certain districts, such as the Upper Godavari and the neighbour- 
hood of Sironcha in Chanda district, a rabi as well as a kharif crop is 
obtained. Repeated mention is made (in reports on this plant) of a 
cold-season form known as ringni. Some writers even speak of this as a hot- 
weather plant that has recently been successfully grown as a cold-season 
crop. Itiscommonly produced in the rice-country of Ramtek and Umrer. 

Sir J. B. Fuller published in 1894 A Note on the Outturn of Land under the 
Chief Crops in the Central Provinces, in which he gives most useful particulars 
regarding judr. He points out that the loss through its being grown as a 
mixed crop with a pulse (mostly tur, p. 196) is very little indeed, so that the pulse is 
a clear gain. The yield per acre averages from 450 to 950 lb.; 500 lb. has been 
accepted as the average standard. He further remarks that Nagpur, which 
has the largest district area, is also the chief importing province and that it draws ~ 
on Berar. This is due very possibly to the place of judr being taken by linseed 
and cotton. In the Settlement Report for Seont (1900, 17), it is observed that a 
few years ago judr was of very little importance in that district, but since the 
last. three years it has been greatly extended, and outrun the area under wheat. 
In recent Annual Reports by the Director of Land Records and Agriculture, 
interesting particulars will be found of valuable experiments made with a view 
to improve the quality of the judr and the cotton grown, as also the methods 
of cultivation pursued in the districts of Bilaspur and Raipur. Trained plough- 
men had been sent from the Government farm, furnished with superior seed and 
improved ploughs, to prepare and sow certain fields. The result would appear 
to have been so satisfactory that many indents were subsequently made by. the 
cultivators for a supply of improved seed. Demonstration farms have since 
been organised where local men, specially trained at the Government farm, would 
continue to exemplify the advantages of the improvements recommended, 

Panjab and North-West Frontier.—The area in 1905-6 was returned 
as 694,181 acres in the Panjab, and 32,593 acres in the North-West Frontier. 
The largest areas in the Panjab occurred in Dera Ghazi Khan, 83,754 
acres ; Ferozpur, 77,701 acres ; Multan, 60,429 acres ; Gujrat, 52,413 acres ; 
Jhang, 48,910 acres; Shahpur, 38,223 acres; Hissar, 35,014 acres; 
Karnél, 34,501 acres; Delhi, 28,030 acres; Gurgaon, 24,335 acres; 
Rohtak, 11,719 acres, etc. In the Beason and Crop Report for 1906-7 the 
area of the Panjab i is stated to have been 1,557,813 acres, Hof which 1,172,362 
were unirrigated. In certain crop experiments performed in the Panjab 
in 1892, the yield ranged from 276 to 800 lb. per acre. The areas manifest 
extreme fluctuations, the unirrigated gudr being chiefly grown in Dera 
Ghazi Khan, Gujrat, Rawalpindi. 

There are said to be many races of the grain, and in most districts it 
would appear as if special fodder (chart) forms had only recently been 
systematically cultivated. The Gazetteers afford useful particulars, but it 
would seem that since the date of Baden-Powell’s Panjab Products (1868, 
236) no publication has discussed the judr cultivation of the province as a 
whole. 

Bengal and Assam.—Although grown by the hill tribes to a limited 
extent, juar cannot be regarded as an important crop in these provinces, 
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nor in fact in any rice-producing country. ‘The area under it is in Bengal 
usually about 150,000 acres. 190627, according “ 

~ Burma.—The crop is important in Upper Burma, where in 1905-6 
it pied 856,437 acres, but in Lower Burma, the rice country, it is very 
r nt. The chief districts of Upper Burma are Pakokka, 203,345 
acres ; Myingyan, 190,635 acres ; Lower Chindwin, 133,977 acres ; Magwe, 

_ 93,851 acres ; Meiktila, 92,130 acres ; Sagaing, 90,594 acres, etc. Results 
Ye “so ‘experiments have shown the yield to vary from $28 to 875 Ib. 

3 acre 
Recent Settlement Reports have furnished some useful particulars regarding 
this crop. Speaking of Myingyan, we read that “ the seed was said to have 
been introduced ” after the famine of 1856-7. Blanford having seen 
it in Pagan in 1862. There are two forms recognised—(1) san , grown 

human food : it has a round white seed with yellow husk ; and (2) kun 
rown for fodder, tbat not axcobiat vely 51-4 bad Hilts hed endl bao atatal -cieae 
crops are sown in July and August and gathered in December and January, The 

ks, which often run up to 18 feet in height, are given to cattle after being 
ped up and mixed with water. 

4 Speaking of the Meiktila district, we read in the Settlement that judr is 
_ one of the chief upland crops. It is in greater request as an of food in the 
q Euiiteathins in thn sastecn portions of the die owing petpersta te the sash 
A Hist the scope of the cultivation of paddy is somewhat limited in 

process 0 - 
nothing but the little pearly yellowish seeds remain. It has a better ap 
than the kun-pyaung, and yields after being milled 1! as compared with 8 from he bain 

August.and September and reaped in January and February, being a six months’ 
Gop. It riled well in paddy aetis provided water is not allowed to stand in them, 

an 

Ripe and Green Stems.—The judr crop is not alone of value as a 
food for man.. Its stems constitute the chief cattle fodder (chari) of a 
large portion of India. The first signs of famine directly induced by the 
loss of the judr crop are the starvation and death of the cattle. It thus 

follows that in India it is the ripe stems and leaves (the straw, it might be 

called) which become the Indian judr fodder. Here and there spel 
races of the plant are grown as @ supply of green fodder. M: 
speaking of the Bombay Paes ree? a A: 4 anes 

forms of fodder judr :—(1) sundhia—perhaps fodder variety ; 
(2) dudhia—this fo re on the light-coloured soils of Kaira and 
Baroda ; (3) nilua—this is the best Deccan (Poona) fodder for the 

monsoons; (4) utdvli is another Deccan form with loose up ht heads of 

grain; (5) hundi and (6) kdlbondi are recommended for cultivation as 
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irrigated crops and should be sown any time between November and 
February. Mollison then observes (l.c. 16): “No other crops can 
compare with the Sorghums in yielding a heavy weight of green fodder 
of good quality. Succulent fodder of this class is specially valuable in 
the hot weather for all farm animals, and hunde and kdlbondi are the 
most suitable varieties yet found for the purpose.” 

Ensilage.—Mukerji (Handbook Ind. Agri., 255) says that sorghum 
fodder may be sown “in May, and sowing should continue through June 
and July, that there may be a succession of fodder crops of first, second, 
and third cuttings from July to March or April, a portion of which can be 
dried and preserved for use from April to June. The dried stalks should 
be stacked and thatched.’ Mollison describes the manner of preserving 
sorghum fodder followed in the Southern Marath4 country. “The bundles 
are built into neat oblong heaps in the field. Hach heap is built with a slope 
from the ground to the ridge, and when complete is protected along the 
sides, ends and top with big lumps of black soil, which are built or packed 
closely together. These heaps when complete look like large boundary 
marks. Cattle can freely graze over the stubble, but can get no access 
to the stored fodder.” Voelcker has expressed himself as opposed to 
the introduction into India of the European methods of siloing sorghum 
fodder, and the reports published by the Experimental Farms of India 
are as a rule unfavourable. 

Poisonous Property.—It has been already observed that the name 
bikhonda given to the wild 8. halepense may be intended to denote the 
well-known poisonous property which that grass sometimes manifests. 
It may perhaps be accepted as a further proof of the descent of at least 
the fodder-yielding cultivated forms of Sorghum vulgare from that 
wild plant, when it is added that under certain circumstances the cultivated 
sorghums also become poisonous. In this connection attention may be 
invited to the fact that the Hemp Drugs Commission in their Report 
(1893, i., 156), and more recently the Excise Commissioner of the Central 
Provinces; have made known a new use of the root of the judr plant that 
seems to have escaped the observation of previous writers (see p. 758). 
It would appear that it is employed to increase the potency of Indian 
hemp (bhang and ganja) as well as of country liquor, but is viewed as too 
powerful to be used by itself. A poison residing in the root is certainly 
remarkable and worthy of the most careful and searching future inquiry, 
and it may be added that it is said to occur also in the roots of rice, but 
so far as judr is concerned, is reported as found only in the cold-weather 
or ringni (Central Provinces) and shidlu (Bombay) varieties. 

The occurrence of this poisonous property is, moreover, often simultaneous 
over a large tract of country, appearing and disappearing within certain fixed 
limits of time and locality. It would thus seem that the effect of climatic dis- 
turbances in modifying the quantity and quality of the crop has not received the 
degree of consideration which it demands. Pease (Agri. Ledg., 1896, No. 24, 
225) has recorded the death of a large number of cattle at the ‘Sirsa fair, due 
to their having eaten judr stems. The young plant has frequently been 
found to be poisonous to cattle in Egypt, the West Indies, United States and 
elsewhere. Dunstan and Henry have examined young sorghum plants from 
Egypt and India and have shown that these when ground up in contact with 
water yield prussic acid, and that the prussic acid originates from the interaction 
of a crystalline glucoside dhurrin and the unorganised ferment emu/sin, both of 
which occur in the plants and are brought into contact in the manner just 
indicated. In Egypt the amount of dhurrin, and consequently the quantity 
of prussic acid obtainable, is at a maximum when the plants are about 12 inches 
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high, after which it gradually disappears aa the plant matures (PAél, Trane, 
_— exeix a, 399). Apart from the variation inthe amount of p acid ob 
able which accompanies tl pen of the ta, v appears 
a be « ct used by climatic and other or Peale A peepee Bee plante at the 

stage of gowth yield different quantities of prussic acid in different 
_ ee and Henry's observations have been confirmed by Leather in 
_ (Agri. Journ. Ind., 1906, i., pt. iii, 220-5), Brunswick in Queensland, 
in the United States and other investigators, so that there can be no 
_ the toxicity occasionally exhibited oe Ware ones ote Soe 
_ producing prussic acid. Stephenson recorded that a sample 
Sorghum examined by him contained considerable quantities of potassium nitrate, 

— and sugge elf cit te ae Geen cause of the poisonous 
plant; bu m act taasium nitrate is not poisonous, the facts 

sorded ‘above leave no doubt that Benphiansoar’s is erroneous. His 
servation is, however, of special interest since many of the plants which 

tain cyanogenetic glucosides of the dhurrin type have been found to contain 
, sso notable uantities of potassium nitrate, t shown that in such Soarce of 
_ Plants there is reason to believe that the potassium nitrate is utilised as a ‘ire 
_ gsouree of ni ge TF ae ucosides they contain. 

(C7. T. A. Williams, Sorg. as a Forage Crop, in U.S. Farmer's . 1899, 
Wee a Hitchcock, Forage Crops, U.S. Bureau of Plant Induat. 

Bull., 1904, No. 59. 
SUGAR SORGHUM OR IMPHEE.—In Bikanir and Ajmir « form of sugar- Sugar. 
(pe mer the Alipura, has been known and cultivated from 

ime immemorial and used in the preparation of the sugar-candy for whieh these 

rf v 

(Tumetac 
De Dereon, 

. 

te 
i 

” 4 “ 

— ___ towns are famed. This statement was discussed some pee ago in The Indian 
| ri t, but seems to have been contradicted and t forgotten. In 1890 
a official inquiry in the Panjab resulted in the report that while in Ferozpar, 

_ t; and elsewhere sweet sorghums were known, the saccharine 
was lost after a few years’ cultivation in other districts to which these 

had been experimentally conveyed. Of the exotic forms, 
_ collier seem to have attracted most attention. But according to the 

Report (1895, 9) there was little to choose between them either in 
_ @entage of sugar or value as fodder crops. The weight of molasses per 

was found to be—collier, 1,174 lb., and amber, 1,072 Ib. [C/. Wigley, Note 
Rev. Dept. Govt. Ind., 1877; Prod. of Sugar from a! ge 

Sri ull., 1890, No. 26; Wiley, Exper. with Sorghum, Bull., 1890, 

Exper. 

Fs He e if ij 
343 

- mh et 
No. 34; 1892, No. 37; U.S. Yearbook Agri. Dept., 1897, 80; 1899, 24 

g : 5 3 # 3 = ° = é E § 35 942; 1902, xiii., 42-3, 242 ; 1903, xiv., 757; U.S. Farmer's Bull, 1899, Noa. 

92; Agri. Gaz., 1891, 134; 1894, 579 ; Journ. Agri. 8. Australia, 1902, v., ny 

Ganjam, that the juice of sorghum was most valuable to distillers. 

The spiri ne eckh to have tasted much like rum, but after being opened 

was liable to throw down a gelatinous-looking substance. Nothing further has 

heard on the subject in India, and of the United States of America it 4 4 

generally been said that changes in the fiscal laws would be necessary 

| _—s could be utilised. s 

| TRADE IN JUAR. 

‘7 It is exceedingly difficult to furnish any very definite statement re- Trade. 

ing the traffic in the products derived from Sorghum vulgare i 

| India, for the simple reason that as a rule the official statistics treat of the 

two millets—judr and béjra—conjointly. It would, however, seem fairly 

| gafe to assume that two-thirds of the quantities recorded are in reality 

judr, the balance being bdjra, The estimate of total production given Tots 

| above for judr alone comes to 100 million owt. of grain. The exports of 

F judr and bdjra together during the — 1901-2 to 1905-7 have av 

i about 1} million cwt. ; assuming that two-thirds are judr, we learn that 

the total exports do not exceed 1 per cent. of the production. Jwdr is, tot 

therefore, grown primarily to meet the food necessities of the people “""""= 
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THE GREAT MILLET 

and not (asin the case of rice in Burma) as a rent-paying article of 
rt. ‘or 

The quantities of judr and béjra conjointly shown as carried by rail and 
river average about 4 to5 million cwt. in normal years. In the year 1899— 
1900 the traffic became 11 million cwt.; in 1900-1 it stood at 9 million 
cwt. ; in 1901-2 at 8 million cwt. ; in 1902-3 it fell to its normal condition 
of 4} million ewt. ; in 1903-4 it was close on 44 million cwt. ; in 1904-5 it 
again rose to 8} million ewt. ; in 1905-6, to 93 million cw. ; ‘and in 1906-7 
was 74 million ewt. During the years of scarcity and famine Cee 
Bombay Presidency imported in 1899-1900, 4 million ewt.; in 1900-1, 
5 million cwt.; in 1901-2, 3 million ewt.; im 1902-3, 1} million ewt. ; 
while the town of Bombay itself took in addition 2, #, 4, and 1 million 
cwt. These supplementary supplies were drawn from Madras, the United 
Provinces, Sind, etc. In 1903-4 the imports into Bombay Presidency fell 
to less than a quarter of a million cwt., while those nto Bombay town 
stood at 2 million cwt. ; in 1904-5 they were about 2 million and 2} 
million cwt. respectively : in 1905-6, 24 and about 1} million ewt; A 

‘in 1906-7 they were 1} million and 2 million ewt. The traffic with th 
other provinces and chief towns is hardly worthy of special comment. _ 

Turning now to the records of the coastwise traffic, we obtain a similar - 
indication of the interdependence of the provinces of India for this all- 
important foodstuff, especially during abnormal years or local climatic 
disturbances. The returns of imports show that Bombay draws on Binds 
Madras and Burma, and exports to Kathiawar and Kach. 

Prices.—The official returns (Prices and Wages in India) afford some 
useful particulars. The mean average price of fiat for all ie 
the years 1871-5 is taken as 100, the standard of comparison of relative 
prices in the districts and provinces of India, also of accidental disturb- 
ances. During the quinquennial period 1896-1900 (which includes a term 
of scarcity and famine) the mean average for the whole of India was 153°6, 
and in 1903, when the effect of the famine had been effaced, it stood at 
109°23 ; but if three provinces be removed from consideration, 
Berar, the Panjab and Sind, the mean average for the whole of the rest 
of India becomes 100°6. In the three provinces named (except some 
districts of the Panjab), judr never seems to have been procurable at the 
price expressed by the standard of 100. As exhibiting the actual a 
prices of this millet, it may be here stated that, expressed in seers (— 2 Ib.) 
and decimals of seers obtainable for one rupee (or Is. 4d.), the returns of 
Burma in 1906 show 20°07; Bengal, 12°51; Agra, 14°36; Oudh, 14°05; 
Rajputana, 14°53 ; Central India, 15-26; Panjab and North-West Frontier, 
16-24; Sind and Baluchistan, 16-4; Bombay, 13°52; Central Provinces, 
15°45; Berar, 18-3; Nizam’s Territory, 13°8; Madras, 14-24; Mysore, 
146. 

It may thus be said that approximately in districts of chief production, 
the number of seers obtained per rupee is higher than in localities where the 
millet is not very largely grown. A similar series of quotations for a 
number of years would show that railway extension has equalised the 
price in relation to production. The most significant feature of the internal 
trade returns is perhaps the circumstance that Bengal practically takes no 
part in the traffic. Millets are, in fact, very little consumed in Bengal. 
Another feature may be said to be that the great producing areas export 
to tracts of country inhabited by simple agricultural communities or to 
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tegions where modern civilisation with its concomitant luxury has not 
penetrated to any material extent. 

- SOYMIDA FEBRIFUGA, Adr. Juss. ; Fl. Br. Ind., i., 567; 
Gamble, Man. Ind. Timbs., 1902, 155-6; Brandis, Ind. Trees, 1906, 144; 
-Meuiace#. Indian Red-wood, Bastard Cedar, rohun, rakat rohan, sohan, ®* 

wu 

deep red bark contains a Gum, said to afford a good mucilage; it also 
 ipars a strong red Fisre, which is made into ropes in Chota Nagpur. 

astringent and has been used asa Tan. For long it has been employed wepi- 
CINALLY as a substitute for quinine. The most important product of tree is, 

wever, the Woop, which is utilised for almost every prrpoe, It is much prized 
house-building, ornamental furniture and ing. It is commonly formed 

into es and pounders for oil and grain mills. (O/. Pharmacog. Ind., 1890, 
i, 336-8 ; Russell, Monog. Dyeing Indust., O. Prov., 1896, 17; Rept. Cent. Indig. 
Drugs Comm., 1901, i., 12, 146-7 ; Agri. Ledg., 1902, No. 1, 19.] 

shem, wond, stimi, etc. A large deciduous tree of the dry forests of Central 
and South India. 

The bark 

SPIRITS, and Indian Distilling.—Many of the intoxicating 
liquors sold in India perhaps hardly deserve the name of Spirits. They 
embrace both fermented and distilled liquors, and can be conveniently 
grouped as Foreign and Country. To asmall extent Wines and Branpy 
are produced in Kashmir, but the bulk of the sam 9 beverages are 
imported. Brxrrs and Auzs are brewed in India under the most improved 
European methods (see Malt Liquors, pp. 757-62), but they are also largely 
imported ; Spirits are distilled both after the most primitive Native and 
the most advanced European methods, so that country spirits (arak), as 
well as rum, brandy and whisky can be had all over India—both of foreign 
and Indian brands. 

Dutt (Mat. Med. Hind., 272) observes that the fermented and distilled 
liquors that cause intoxication are by Indian classic authors called madya 
or madiré (Sansk.). He then enumerates some 20 forms of spirits which 
appear to have been recognised as different, such as those distilled from 
the grape, the date, sugar-cane, rice, barley, wheat and from the flowers of 
the mahua. Ray (Hindu Method of Manuf. Spirit, Journ. As. Soc. Beng., 
1906, ii., No. 4, 129-42) gives a highly instructive and interesting sketch 
of the Indian knowledge in spirits. 

Arak is perhaps the most generally accepted vernacular name for 
spirits. Moodeen Sheriff (Pharmacop. Ind., suppl., 56, 275) gives, among 
others, the following synonyms :—shardb, Hind.; mad, surap, Beng. ; 
déru, Guz., Duk.; shérdyam, Tam. ; sdérdéyi, Tel. and Kan. ; aye, Burm. 
Regarding the name arak, or, as it is often rendered by Europeans, arrack 
or rack, the observations in Hobson-Jobson (ed. Crooke, 36) may be ex- 
hibited briefly :—‘‘ This word is the Arabic ’arak, properly “ perspiration,” 
and then, first the exudation or sap drawn from the date-palm (‘arak al- 
tamar); secondly, any strong drink, “ distilled spirit,” “ essence,” ete. 
But it has spread to very remote corners of Asia.” Thus ariki, arki, 
Mongolia and Manchuria ; réki, Turkish, etc. The word pachwas (see p. 757) 
denotes a beverage (beer) miade from malted grain, but when distilled 
this becomes phatika or madira. In Sanskrit, three kinds are distinguished 
according to the grain used—surd (rice), kohala (barley), and madhulika 
(wheat). So also fermented sweet liquors, such as palm-juice (tart) or 
honey and water or cane-juice, would correspond closely with ale, and when 
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INDIAN DISTILLING 

distilled become the spirit more especially designated arak. In Sanskrit 
the spirits or grades of arak from sweet liquors would be sidhu (from sugar- 
cane = rum), gaudi or gourt (from treacle), kharjura (from date-juice), and 
maddhika (from grapes = brandy). It would thus appear that the Wnglish 
word alcohol came from the Sanskrit through the Arabic al-kohl, namely 
from kohala, which is derived from kw (the earth) and hala (poison). 

History.—The knowledge possessed by the Natives of India in spirits of various 
kinds is very widespread, and dates back to the classic periods. Rajendraldla 
Mitra has shown (Journ, As. Soc. Beng., 1873, xlii., pt. i., 1, 58) that spirits and 
other intoxicating drinks have been extensively used in India at all times and 
by all classes. Rice spirit was both drunk and used in sacrifices during the 
earliest Vedic times: the leading characters of the Mahdbhdrata were addicted 
to strong drinks ; in the Ramayana the use of spirits is mentioned with appro- 
bation: in the time of Kaliddsa, drinking was common not only among men 
but even with women of high rank: the Puranas abound in descriptions of 
spirits and of drinking: and lastly the Tantras afford abundant proof of the 
attachment on the part of a large section of the Hindus to over-indulge in 
spirituous drinks. Manu condemns the use of surd; kohala and jagala are 
described in Susruta, a medical treatise of the 5th century. In Buddhist 
works, on the other hand, the use of spirits is stringently prohibited, and in 
Muhammadan writings, more especially the Koran, it is similarly proscribed, so 
that with the orthodox followers of the Prophet the use of strong drinks is dis- 
countenanced. But during the time of the Mughals in India, intemperance was 
the rule rather than the exception. The Emperor Baber (Memoirs, 258, 354) 
takes pains to describe, with minute detail, his drinking parties, and his subse- 
quent renouncement of the use of wine. The Ain-i-Akbari gives full particulars 
of an intoxicating liquor made from sugar-cane, and the still employed in its 
production is that often seen in use to-day in the rural parts of India. The 
author of the Azn also records the fact that excessive spirit-drinking prevailed 
among the grandees at the Court of Akbar. [Cf. D.E.P., vi., pt. iii., 331; 
also Sir George Birdwood’s account of the strong drinks of India (#.I.C. First 
Letter Book, intro. and n., xxii.).] 

Coming down to the commencement of European influence in India, Barbosa 
speaks of the “hurrasa”’ of Surat in 1516. Linschoten, in the 16th century, 
deplored the fact that the Portuguese soldiers were learning from the Natives 
of India the pernicious practice of drinking spirits in place of the wine imported 
from their own country. So also Pyrard (Voy. H. Ind. (ed. Hakl. Soe.), i, 
358; ii., 73, 383) and Tavernier (Travels (ed. Ball), 1676, i., 243) mention a spirit 
distilled from palm wine which was largely drunk by the people of India at certain 
feasts. The latter also gives details of the method of its preparation. Thevenot 
(Travels in Levant, Indostan, etc., 1687, pt. iii., 16), speaking of Surat, says that 
spirits were made of jagre and babul bark, also of tary. Thus the Natives of 
India certainly did not learn from Europeans the art of distilling spirits nor the 
habit of alcoholic indulgence. But there would seem little doubt that the 
special use of PuncH originated with the Europeans resident in India. That 
word is accepted as derived from the Persian panj and the Hindustani panch, 
and means five. It thus denotes the ingredients of a special concoction in favour 
with the Europeans, viz. arak, sugar, lime-juice, spice and water. It would thus 
appear that the Europeans were not prepared to consume the Native arak un- 
diluted and invented the above concoction much as the Greeks prepared their 
pentaploa (wine, honey, cheese, flour and oil). There is no evidence that the 
Natives ever used the special beverage indicated nor employed the word panch 
in the sense implied. Thus Mandelslo (1638) calls the Indian special mixture 
palepunzen. Hedges (1658) speaks of having often remembered the Company 
in a bowl of the clearest punch, while Fryer (1675) actually gives paunch the 
etymology of denoting the five ingredients of the special beverage. 

Restriction and Legislation.—So far as can be learned, the system of super- 
vision over the traffic in intoxicants, exercised by the Muhammadan rulers of 
India, was that of farming out the right of manufacture and sale to the highest 
bidder. The British Administration inherited that system, but soon began to 
introduce wholesale reforms. For some years past the policy pursued has been 
to tax the traffic to the utmost limit possible, short of originating illicit produc- 
tion. The aim has been to secure the maximum revenue from the minimum 
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REVENUE AND TAXATION 

tion. Thus out of the uncontrolled the direct contro! of 

so measures was any limitation the duty gallon—henoe it became 
the interest of the producer to extend his transactions by loweri the price and 
thus to enco consumption. This led to the Central Distillery in 

_ which the manufacture and storage are both under Government n, and 
es near duty had to be paid before issue from the cellars, But unfortunately 

not been found possible to enforce this system all over India. 
~ Revenue.—The revenue derived from intoxicating beverages appears 
under “Customs” for imported liquors and under “ Excise” for locally 

The excise revenue on liquors would seem to have been steadily 
increasing for some years past, due, it is presumed, to two chief causes :-— 
(a) the increasing he ae’ of the lower classes and (b) the more com- 
plete supervision of the Excise Administration. This result may be 
exemplified thus—in 1860-1, the Excise revenue on liquors came to 91 
lakhs of rupees (= £606,700) ; in 1870-1, to 156 lakhs ; in 1880-1, to 212 

- Jakhs ; in 1890-1 to 349 lakhs; in 1900-1 to 427 lakhs; and in 1902-3 
to 486 lakhs of rupees (= £3,240,000). Taking the last year, the following 
analysis exemplifies the relative importance of the chief kinds :—Revenue 
from country spirits, 325 lakhs of rupees; palm-juice, 111 lakhs; grain 
beer, 17 lakhs; country rum, etc., 12 lakhs; malt beer, 4 lakhs; and 

eign liquors, 18 lakhs. Since then the revenue has continued to in- 
crease till in 1905-6 it reached over 625 lakhs or £4,166,767, made up as 
follows :—foreign liquors, £378,724 ; country spirits, £2,914,067 ; A 
£873,976 (Moral and Mat. Prog. Ind., 1905-6, 81). It is believed the 
total revenue for 1906-7 came to £6,510,000, but the increase shown by 
no means necessarily manifests expansion in consumption: to a much 
larger extent it denotes more complete control. 

Incidence of Taxation.—‘‘The average incidence of taxation per 
proof gallon of distillery spirit amounted in 1902-3 to Rs. 4-6-8, of which 
Rs. 3-4-6 was derived from still-head duty, and Rs. 1-2-2 from vend fees. 
Among the larger provinces, the average rate was highest in the Panjab 
(Rs. 6-1-0) and in Burma (Rs. 6 plus vend fees), and lowest in the Central 
Provinces (Rs. 3-8-4). The average consumption per thousand of the 
population in distillery areas varied from 14 gallons in the Panjab and 
10 (roughly) in Burma, to 127 gallons in the Bombay Presidency proper ” 
(Imp. Gaz. 1904, iv., 16). Inthe year 1900-1 the estimated consumption 
in gallons, per thousand of population, in distillery tracts, was as 
follows :—in Bengal, 18 ; in the United Provinces, 30; in the Panjab, ll; 
in Madras, 22; in Bombay, 112; in Sind, 46; in Burma, 10 ; in Coorg, 
162; in Hyderabad Assigned Districts, 65; and in Ajmir-Merwara, 59. 

Materials Used.—Except in the Madras Presidency, country spirits 
(including the Panjab country rum) is the main source of the revenue from 
intoxicating liquors. “It is usually prepared by distillation from the 
mahua flower, molasses and other forms of unrefined sugar, fermented 

palm-juice and rice—the last mainly employed in Bengal, Assam and 
Burma. Country spirit is prepared by Native methods in Bengal, Assam, 

the United Provinces, the Central Provinces, Sind, the Frontier Province 

and Baluchistan. The ingredients are generally fermented in pots and 
then distilled in rudely constructed stills. The system is very crude and 
the product apt to contain a considerable percentage of fusel oils. In 

Madras, Bombay, the Panjéb and Burma, manufacture of country spirit 
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or of Indo-European spirit (local brands of rum, whisky, etc.) is, as a 
rule, carried on in highly organised private distilleries with European 
appliances ” (Imp. Gaz., l.c. 14). ' 

The following may be given as a fairly complete enumeration of the materials 
used (or which may be used) in the distillation of various alcohols, chiefly con- 
sumed as intoxicants. The pages (when cited) denote positions in this work 
where details will be discovered :— 

Agave.—The Mexican mescal spirit (p. 35). 
Anacardium occidentale——The Cashew-nut. A spirit is said to be distilled 

from this fruit in Goa (pp. 65-6). 
Ananas sativa.—The Pine-apple (p. 69). 
Anthocephalus Cadamba.—Spirit distilled from the flowers. 
Arenga saccharifera.—The Sago-palm, employed in preparation of Batavian 

arak (p. 92). 
Bassia latifolia—The Mahua flowers, perhaps after grain and sugar the 

most important alcohol-yielding material in India. The spirit distilled from 
these is called madhvi (p. 119). It is discussed by Baber (Memoirs, 1519, 325). 

Borassus flabellifer—The Palmyra or Toddy Palm (p. 170). 
Caryota urens.—The Indian Sago-palm (pp. 286-7). 
Cocos nucifera.—The Cocoanut (p. 361). 
Coffea arabica.—Ripe pulp of coffee-berry (p. 366). 
Coix.—Beer (p. 396). 
Cymbopogon.— Rusa and other perfumes (pp. 450-63). 
Eleusine coracana.—The marua or rdgi (pp. 519-21). 
Eugenia Jambolana.—The ripe fruits are distilled in Goa (p. 526); also largely 

used for vinegar (p. 1109). 
Hordeum vulgare,—Beer. See Malt Liquors (pp. 643, 757). In Spiti a liquor 

is distilled from the grain called chang (p. 758). 
Malt Liquors (pp. 757-62). 
Melia Azadirachta.—The nim. A fermented liquor. is obtained from the 

sap that is sometimes distilled (p. 780). ' 
Morus alba,—The Mulberry fruit affords a beverage sometimes distilled in 

Kashmir (p. 785). 
Oryza sativa—Rice. This is the chief grain used in the production of 

pachwai, and a spirit is often also distilled from specially prepared rice cakes (pp. 
826, 840). The spirit from rice and barley cakes, J. C. Ray tells us, is ed 
paishtt, The reader desirous of particulars regarding the method of distillation 
pursued in Bengal, should consult Ray’s instructive paper (/.c. 130-42). The 
revenue from rice and millet beer amounted, in 1902-3, to about 6 lakhs in Bengal 
and 1] lakhs in Burma—elsewhere it is inconsiderable. 

Phenix.—The sap of the Date-palm is largely employed in Bengal in the 
manufacture of crude sugar, and the fermented toddy is distilled or alcohol is 
made from the sugar (see p. 886). The sap of the date, palmyra and cocoanut 
palms (called ¢éré in the north, and toddy, a corruption of tart, in the south) is 
used as a drink fresh or after fermentation. The total excise revenue derived 
from these sources in 1902-3 amounted to over one crore of rupees, of which 
about 72 per cent. was collected in Madras, 12 in Bombay, 10 in Bengal and 5 
in Burma. Thevenot (Travels in Levant, Indostan, etc., 1687, pt. iii., 17, 97) 
makes interesting mention of “ tary ” wine. 

Saccharum officinarum.—Sugar-cane. Rum is obtained chiefly by the dis- 
tillation of the uncrystallised portion of the expressed juice (p. 956). Country 
brands of rum and the so-called brandies and whiskies are distilled from cane- 
juice, etc., and are coloured and flavoured as desired. Recently, however, some 
of the European breweries have started to distil whisky (proper) from barley, and 
this promises to be a profitable new industry. The cane-sugar liquors are pro- 
duced at private distilleries situated in different part of the country. In the 
United Provinces and the Panjéb such liquors pay duty at the rate of Rs. 4 
per proof gallon, in the Central Provinces at Rs. 5, and elsewhere at the Customs 
tariff rate of Rs. 6. The most important factory is the Rosa Distillery at Shah- 
jahanpur, in the United Provinces, which, in addition to supplying these provinces, 
exports considerable quantities to the Panjab, the Central Provinces, Bengal and 
other parts of India (see p. 956). 

Sorghum.—A spirit is distilled from the grain (p. 1041). 
Vitis vinifera—The Grape. Brandy is distilled in Kashmir (p. 1114). 
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_ Materials Used to Aid the Formation of Alcohol or to Flavour or 
eyiy'y Strengthen the Beverages. 

_ Acacia leucophlwa.—Distillers’ Bark (p, 15). 
_ Cannabis sativa—Indian Hemp (pp. 358-63). 
_ “Cerevisie Fermentum.”—Yeast. D.H.P., ii, 257-60; see Malt Liquors 
| ge The special preparation used in Bengal known by the name of bakhar 

, lc. 130, 133) contains a diastase enzyme that the of converting starch into dextrine and maltose, but Ray adds the eaking of the ries 
is as essential as the addition of bakhar but no caking takes place without 

Datura.—(p. 488). 
_ Humulus Lupulus.—See Malt Liquors—Hops (p. 759). ) 
- Roxburghii—The bark put into the toddy of Caryeta in Madras. 

Phyllanthus Emblica.—The fruit put into Native spirite (p. 887). 
Ps um veer .—Root added to increase the poisonous property of the 

‘see p. . 
Beryehncs Nux-vomica.—The seeds added to beverages to make them intoxi- 

cating (p. 1052). 
Terminalia —y belerica and Chebula.—The fruits used to increase the potency of 

spirits (p. 1073). 
Vateria indica, Linn. (see pp. 1105-6). 

TRADE.—Production.—No sort of tabular statement can be furnished 
that could make any pretensions to completeness in the exemplification 
of the production and consumption of intoxicating liquors in India. 
We know that there were 14 registered distilleries in all India during 
1901 and that these employed 520 persons, each having at least 25 
employees. But there were many smaller distilleries, each employing 
on an average fewer than the number of persons that justify registration. 
In 1902 and 1903 the registered distilleries were only 9, and in 1904 
only 8, so that there would appear to have been some curtailment. 

The quantities of spirits issued from the regularly constituted and 
registered distilleries is of course ascertainable, but not the amount of other 
intoxicating liquors issued by the smaller concerns, nor the production 
that is either authorised or not but which, nevertheless, takes place domesti- 
cally. In 1903-4 the spirits issued from the distilleries came to 8,439,167 
gallons; in 1904-5 to 8,744,302 gallons; and in 1905-6 to 9,288,013 
gallons (Rev. Trade Ind., 1905-6, 8). 

Foreign Imports.—To contrast with these figures of regular production 
of spirits, the following particulars regarding the imports from foreign 
countries of supply may be given :—The returns of foreign trade show that 
the imports of spirits ‘into India have been steadily increasing. The 
following are the quantities of imported Sprrrrs of all sorts during the six 
years 1901 to 1907 :—1901-2, 1,275,525 gallons, valued at Rs. 88,69,374 ; 
1902-3, 1,380,953 gallons, valued at Rs, 95,18,881; 1903-4, 1,409,831 
gallons, valued at Rs. 99,15,068; 1904-5, 1,444,207 gallons, valued at 
Rs. 1,00,59,285 ; -1905-6, 1,620,492 gallons, valued at Rs. 1,08,78,491; 
and in 1906-7, 1,489,361 gallons, valued at Rs. 98,69,497. Taking the figure 
for 1906-7, we find the total was made up thus :—Branpy, 333,957 gallons, 
valued at Rs. 27,49,931; Grn, 68,575 gallons, valued at Rs. 2,63,877; Liqueur, 
12,262 gallons, valued at Rs. 1,53,953; Rum, 66,579 gallons, valued at 
Rs. 1,09,245 ; Wuisxy, 592,514 gallons, valued at Rs. 37,78,813; Sprerr used 
in Darvas, etc., 86,891 gallons, valued at Rs.15,73,906 ; Sprrrr Perrumep, 
16,351 gallons, valued at Rs. 6,23,266; METHYLATED Sprair, 181,369 gallons, 
valued at Rs. 2,72,998; OrHEr Sorts, 130,863 gallons, valued at Rs. 3,43,508. 
The shares of the chief countries in the total for 1906-7 were :—United 
Kingdom, 766,686 gallons; France, 256,472 gallons; Germany, 193,575 
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gallons; Straits Settlements, 56,218 gallons ; Ceylon, 56,665 gallons, etc. 
The quantities received by the different provinces were :—Bengal, 477,043 
gallons; Bombay, 426,343 gallons; Burma, 250,879 gallons; Madras, 
199,815 gallons ; Sind, 133,832 gallons. A feature of the imports of some 
interest may be here mentioned, namely arak from Ceylon and the Straits, 
in direct competition with Indian production. It may also be added that 
the Indian Amendment Act of 1906, which came into operation on the 
26th February, 1906, raised the rates of import duty on ordinary spirits 
from, Rs. 6 to Rs. 7 per imperial gallon, and on liqueurs and perfumed spirits 
to a rate corresponding with that on ordinary spirits. The Amendment 
Act was thus intended to place imported spirits on a par with Native 
spirits in the matter of taxation. 

Exports.—The exports of spirits are small and unimportant, and 
during the five years under review have dwindled almost to nothing. The 
total exported in 1901-2 was 78,084 gallons, valued at Rs. 1,20,547; in 
1902-3, 11,986 gallons, valued at Rs. 12,146; and in 1906-7 only 134 
gallons, valued at Rs. 939. In addition, small quantities are also re- 
exported, amounting to 3,768 gallons, valued at Rs. 32,573 in 1906-7. 

Internal Trade.—Unfortunately no comparison can be made with the 
returns either of production or of imports, since the returns by rail and river 
are made in cwt. (not gallons), and moreover the spirits are classed along 
with wines (see p. 1119). But the total transactions in 1906-7 amounted 
to 189,045 cwt., and the distribution of that quantity can be exemplified. 
CaLcuTra exported 36,362 cwt. (Eastern Bengal and Assam 10,669 ewt., 
and Bengal 10,252 ewt. ; to United Provinces, 9,636 cwt.). Bompay Port 
exported 41,528 cwt. (to Bombay Province 18,299 cwt. and to Central 
Provinces 5,611 cwt.). Mapras Ports exported 32,701 cwt. (to Madras 
Province 23,454 cwt. and to Mysore 7,584 cwt.).. Mapras PrestpEncy 
exported 34,617 cwt. (to Madras Ports 16,323 cwt. and to Central 
Provinces 12,207 cwt.). Karacut exported 20,467 cwt. (to the Panjab, 
12,582 cwt.). Unirep Provincss, 10,567 cwt. (to the Panjab, 4,740 cwt.). 

A further conception of the internal traffic may be learned from a 
study of the transactions along the coast of India. The total exports 
of spirits coastwise in 1905-6 amounted to 1,875,882 gallons, valued at 
Rs. 58,57,808. Almost the whole of this quantity came from Bombay, 
viz. 1,744,683 gallons in 1905-6, and was consigned chiefly to British 
ports within the province. . 

SQUILLS.—Two bulbs are sold as Squills in Indian drug-shops, 
and more or less used indiscriminately, viz. Scrtta and Urcrnga. The 
former is frequently regarded as the preferable quality, and is accordingly 
the one most largely traded in. The bulbs of Scilla are imbricated, 
those of Urginea are tunicated like the onion. 

Seilla indica, Baser; Fl. Br. Ind., vi., 348; Prain, Beng. Plants, 1903, ii., 1074; 
Cooke, Fl. Pres. Bomb., 1907, ii., 767-8; Lit1acpa. The swphadie-khus, bhut- 
kéndd, shiru-nari-vengayam, etc. _A small bulbous herb, frequent in sandy 
places near the sea, in the Deccan peninsula from the Konkan and Nagpur south- 
wards. This fact is mentioned by Fryer (New Acc. E. Ind. and Pers., 1675, 178), 
who speaks of the squills or sea onions that grow near the sea on the Karndtak 
coast. The bulbs are used in India as a substitute for the true Squill, ¢.e. 
Urginea Scilta, which is imported into India from the Mediterranean, and 
Urginea indica, Kunth—the Indian Squill. It grows wild on the sandy shores near 
Bombay, but can also be cultivated on light sandy soil. Parker (Rept. Proc. Cent. 
Indig. Drugs Comm., 1901, i., 39, 152-3) says, “The young small bulbs should 
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be planted in ridges about | or 1} inches below the surface just before the mon- 
_ goon, much in the same way as onions are cultivated. The bulbs selected for 

_ medical use should be of medium size, neither too young nor too old. In the Medicine 
wild state, other bulbs are found growing with the settta indiea, and have to be 
differentiated. Also bulbs collected on the hills are apt to be offered for sale as Substitutes. 

_ Seitia indica, The bulbs growing with the Seitte indiea are not #0 
5 cal as the latter, and are yellowish in section. The hill bulbs are generally 
t r size. The process of preparing the bulb, called killingu, consists in 
; it up into fragments and drying; this should be carried out in the E 

season. The cutting should be done in the early morning so that the segments 
‘be at once exposed to the sun for some hours, otherwise they blacken.” 

‘- ~ ebgerne Cent. Indig. Drugs Comm., lec. 152-3, 233-42, 289-91, ete.) 
hii! indica, Kunth; (Scilla indica, Roxb.); Fl. Br. Ind., vi, 347; DELP. 

_ Prain, Beng. Plants, 1903, ii., 1075 ; Cooke, lc. 768; Littace®, Indian Squill, 
 kaudé, jangli-piydz, iskil, phaphor, kochinda 7 vulli-gadda, 
i li, kdttulli, to-kesin, ete. A bulbous herb found in the drier hills of the 

: r Himalaya and on the Salt Range, ascending to about 6,000 feet in altitude. 
 Itis a larger plant than the preceding. Is considered an efficient substitute for 
_ the genuine squill (Urginea secitta), But there are several other species of 
_  @rginea met with in India, and these are doubtless used in some cases as inferior 
. The most general substitutes or adulterante for the above are Crinum Adulterants. 

asiaticum and latifolium ; Dipcadi unicotor ; Pancratinm triftorum, (Of. 
ge ae iii., 1893, 476-9; Rept. Proce. Cent. Indig. Drugs Comm., i., 1901, 

ete. 

- STEATITE or TALC.—Ball, Man. Econ. Geol. Ind., iii., 439-45; D.EP., 
Mallet, Note on Ind. Steatite, in Rec. Geol. Surv. Ind., 1889, xxii., pt. 2,59- vi» pt iil, 
67; Royle, Further Note on Indian Steatite, 1890, xxiii., pt. 3, 124-30; gcatite, 
Hayden, Steatite Mines, Minbu Dist., Burma, 1896, xxix., pt. 4, 71-6; 
Holland, 1905, xxxii., 115-6. A soft magnesian or taleose mineral com- 
monly called Soapstone from its smooth, soapy feeling. A coarse variety Soapstone. 
is known as Potstone, on account of its being generally used in making Polstone. 
pots, dishes, etc. In the Indian vernaculars it has the following names :— 
abrak, silkhari, appractum, sang-i-palaun, bulpum, ete. 

- According to Holland, “‘ there is a trade” in this substance “ of un- 
determined value in nearly every province, but it is impossible to form 
even a rough estimate of its value.” Again, he states that “ the returns, 

which are confessedly incomplete, give an average annual production in 
India of about 35,000 tons, valued at £1,900.” 

OCCURRENCE.—Steatite is said to be one of the most widely distributed Occur- 
minerals in India, occurring very commonly in metamorphic rocks. The pro- rence. 

vinces in which good qualities chiefly occur are Madras, the Central Provinces, 
Rajputana and Burma. The following gives a brief summary of the supplies :— 

Madras.—The best forms are met with in Betumcherla and near Madras. 

waram village in the Karnul district. After that, the of Anantapur, 

North Arcot, Bellary, Cuddapah, Salem, Malabar, Vellore, South Kanara districts 

and Puddukotai State may be mentioned. In 1896 a request was made that 

a consi ent of some 20 tons from Maddawaram village should be furnished 

for ‘tial ah tops for gas-burners. The mineral was collected by local officers, Ges-burners. 

under the superintendence of the Geological Department, and shipped to England. 

Tt was found, however, that nearly the whole of the consi ent was useless for 

the purpose contemplated. In 1899 the quantity produced in Madras is stated to 

have amounted to 103 tons, valued at Rs. 4,900. [C/. Foote, Rec. Geol. Surv., 

1895, xxv., pt. L, 383-5; Mem. Geol. Surv., 1895, xxv., pt. 3, 203; Francis, Dist, 

Gaz. Mad., Bellary, 1904, 20, 255, 294; Anantapur, 1 11, 196.] > 

Central Provinces.—The marble rocks in the Jabbalpur district and Kanheri ©. Prov. 

in the Bhandara district are said to yield excellent stone. According to a report 

by. the Deputy Commissioner of Bhandara, the quarry at Kanheri was leased in 

1898 by Government for Rs. 118, the output being approximately 2,000 maunds 

of stone. ‘ This stone is used for making cups and other vessels, and there are Cups. 

about 10 factories called ‘jantar’ all in the above village at work for making 
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them.” ‘‘ The business is carried on for eight months of the year, of which half 
the period is given to extracting and dressing the stone for work and the other half 
is spent in making cups in the ‘jantar.’”” The outturn in 1900 was 82 tons. 

Rajputana and Central India.—The stone occurs in the Jaipur State of Raj- 
putana, at the villages of Mora, Raiwala and Gisgarh. The mineral at Mora is 
pale green and finely crystalline, and is largely used at Agra for manufacturing 
elaborately carved ornamental articles. The mineral also occurs in the Bandel- 
khand States of the Central India Agency, as, for example, at Orcha and Bijawar. 
The outturn in Central India in 1900 is said to have been 68 tons. “dhoh Te 

Burma.—There are mines in the Prome, Pakékku, Katha, Bhamo, Kyaukpyu 
and Minbu districts. The Minbu quarries and those in Kyaukpyu district are all 
in a group on the borders of Arakan and Upper Burma. 
were reported on by Hayden, according to whom there are two chief localities 
where steatite is worked—(1) some 30 miles west of the village of Hpaaing, and 
(2) near the village of Senlan in Ngapé township. The total number of mines in 
the first locality amounts to about 26, but only 4 were being worked at the time 
of Hayden’s visit in 1896. In thesecond locality, according to the same writer, 
there are 9 pits in all, but only a few yielded sufficient steatite to be worth working. 
In 1900 the outturn of steatite in Burma is reported to have been 51 tons, valued 
at Rs. 10,131. [Cf. Rept. Dist. Prod. in Burma, Rev. Dept., Sept. 1888, No. 
154-27 M; Rec. Geol. Surv. Ind., 1897, xxx., pt. 1, 6; Scott, Gaz. Upper Burma 
and Shan States, 1901, ii., pt. 1, 305.) ay ( 

Uses.—There is a large demand for steatite in India, chiefly for the 
manufacture of bowls, plates, cups, fancy boxes, etc. Many ornamental 
articles, such as paper-weights, pen-holders, etc., are also made of it. It 
is largely used in the manufacture of idols, and a special form found at 
Mysore has, owing to its suitability for this purpose, received the name of 
pratima kaller, or image stone. | 
ornamentations of sculptured steatite. Ground to powder it is commonly 
employed as a white ink, or is added to plaster (e.g. the chunam or lime- 
plaster of Hyderabad) to make it shine (see p. 714). In Burma, pencils 
are made of it and used for writing on black-paper slates. In Madras Pre- 
sidency, Cuddapah soapstone is largely used for polishing chunam walls. 
Out of India it has come into prominence through the property it possesses 
as a pigment of protecting steel against corrosion. Mixed with a quick- 
drying varnish, it produced a paint of great covering capacity and firm- 
ness. Owing to its refractory nature, it is largely employed in the manu- 
facture of gas-burners and crucibles. It is reputed to be almost unaffected 
by atmospheric agencies, and in China is commonly used to preserve 
structures built of sandstone or other substance liable to disintegrate. 

[Cf. Milburn, Or. Comm., 1833, ii., 276; Keene, Stone Indust. of Agra, 1873, 
17; Mukharji, Art Manuf. of Ind., 1888, 50, 262-3 ; Watt, Rev. Min. Prod. Ind., 
1893, 97; Lawrence, Valley of Kashmir, 1895, 65; Rept. Dept. Land Rec. and 
Agri. Mad., 1897-8, 3-4; Thorpe, Dict. Appl. Chem., 1900, iii., 600-1 ; Journ. 
Soc. Chem. Indust., 1898, xvii., 64; 1900, xix., 1026; 1901, xx., 133; Imp. Inst. 
Tech. Repts., 1903, 45-7; Watt, Ind. Art at Delhi, 1903, 70-2, etc.] 

_STERCULIA, Linn. ; Fl. Br. Ind., i., 354-62 ; Gamble, Man. Ind. 
Timbs., 93-7; Brandis, Ind. Trees, 1906, 79-85; Srercuntacez. A 
genus containing about 21 species, extensively met with in Eastern Bengal 
and Assam. 

S. foetida, Linn. A large tree known as the jangli-badam, pin, pindri, gurapu- 
badam, letkop, etc. It occurs on the west coast of India, in Martaban and Upper 
Tenasserim in Burma ; often cultivated. Is remarkable for the disagreeable odour 
of its flowers, which appear in March. It exudes a gum resembling tragacanth, 
and an O11 is extracted from the seeds by boiling in water. Flowers and leaves 
are used MEDICINALLY, and in times of scarcity the seeds are roasted and eaten. 
(Cf. Andés, Veg. Fats and Oils, 1897, 169, 218; Woodrow, Gard. in Ind., 1903, 
188 ; Cunningham, Plagues and Pleasures of Life in Beng., 1907, 335.] 

1050 

In 1896 those of Minbu 

Many temples and palaces also contain 



ASSAM INDIGO NUX-VOMICA 

_§, wrens, foxb. The giitd, kanrai, odla, tabeu, vellay pitali kavalee, pandruk, ete. 
_ A large deciduous tree of the dry forests of Northern India ; throughout Central 
India and the Deccan ; common on the west coast in the Konkan and Kanara ; 
as also the dry forests in Burma. 
' It yelds a Gum, called katila or katira (seo p. 95), which is of the tragacanth 

consequently it develops an odour of vinegar when kept in closed bottles. The 
GD chin Oho en tee from Australia has been investigated 

(Journ. Chem. Soc., 1906, Ixxxix., 1496). From the bast a good 
F (ee huethomeaemepnatha Bosal 0 ryt Ae orta and coarse cloth, “ The 
iso ed when the trees are over ten years old. The trees are cut down, 

and after lopping off the branches, the trunk is cut into pieces, six feet long, 
from which the bark is separated by making a incision ” (Ind, Text. 
Journ., Aug. 22, 1894, 265). Gum, leaves and are all employed in Native 
Mepicrve, and the seeds are roasted and eaten by the poorer Gammie 
Rec. Bot. Surv. Ind., ii., 177) states that the roots are also edible. “ They 

rst cut into small pieces, then boiled and mixed with either spices or sugar.” 
The twigs and smaller branches are used as cattle Fopper, especially in times of 
searcity (Indraji, in Ind. For., 1900, xxvi., 167). The Woop is made into guitars 
and toys. [C/. Pharmacog. Ind., 1893, iii., Geveoe: Cameron, For. of 
Mysore, 1894, 32 ; Agri. Ledg., 1901, No. 9, 3 

_§, villosa, foxd. e udal, gul-bodla, poshwa, kanhlyem, i buti, omak, 
nar, sisi, savaya, shawni, etc. A moderate-sized tree of the Sub-Himalayan 

tract from the Indus eastwards: common in forests throughout India and 
Burma. It is valuable on account of its Frere, which is coarse and strong but 
made into ropes and bags. In Southern India and Burma it is said to be much 
esteemed for making elephant-ropes, and in Northern India for cattle-halters. 
(Cr. Agri. Ledg., 1894, No. 12, 202; Cameron, lc, 32-3; Dodge, Useful Fibre 

of the World, 1897, 305; Kew Bull., 1897, 8; Nisbet, Burma under Brit. 
Rule and Before, 1901, i., 371, 384; Hooper, Rept. Labor. Ind. Mus., 1905-6, 35-6.) 

STROBILANTHES FLACCIDIFOLIUS, Nees; Fl. Br. Ind., 

iv., 468; Bot. Mag., 1887, 6947; Gamble, Man. Ind. Timbs., 519; Acay- 
THACEZ. The Rum or Assam Indigo Plant, rdmpdt, bar-rum, khuma, 
sapro, chimohu, tonham, mai-gyee, etc. A shrub of North and East 
Bengal, Assam, Manipur, and distributed to North Burma and Southern 
China 
This plant yields the rim Dy of Assam and is probably the source of much 

of the so-called indigo of Burma (see Indigofera, p. 663). It is fairly 
cultivated, for the purpose of obtaining the dye, by the hill tribes thro ut the 

region of its distribution. The plant is propagated freely by root cuttings made 

in May or June or earlier if the rains set in. It yields prunings twice or three 

times a year, and is perennial. The two chief crops are in April or May and again 

in September or October. Mr. Srijut Lakhi Nath Kakoti, a sub-Deputy Collector 

in Assam, has recently contributed an interesting paper on the cultivation of 

bar-rum. He speaks of one cottah of land yielding 8 to 10 seers of thedye. The 

Native methods of utilising the dye are fully described in the Dictionary. [O/. 

Duncan, Monog. Dyes and Dyeing in Assam, 1896, 48-50 ; Rec. Bot. Surv. Ind., 

i., 221, 257; Hosie, Rept. on Prov. Ssu’ch’uan, China, 1904, No. 5, 43-4.) 

STRYCHNOS NUX-VOMICA, Linn. ; Fl. Br. Ind., iv., 9; 

Kirtikar, in Journ. Bomb. Nat. Hist. Soc., 1893, viii., 331-4 and t. ; Gamble, 370-83. 

Man. Ind. Timbs., 497-8; Talbot, List Trees, etc., 1902, 241-2; Prain, 

Beng. Plants, 1903, ii., 704; Cooke, Fl. Pres. Bomb., 1904, ii., 185; Looanta- 

cea. The Snake-wood, Nux-vomica or Strychnine Tree, kuchla, kajra, 

nirmal, kerra, mushti, yetti, kanchwrai, kasaraka, kanjiram, kabaung, ete. 

A moderate-sized deciduous tree of the “‘ Gorakhpur forests in Northern 

India; Bengal, Orissa, the Circars ; the Deccan and Karnatak; moist 
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forests in the Bombay Presidency; deciduous forests all over Burma ; 
dry regions of Ceylon ” (Gamble). 3 

The tree is important as being the source of the alkaloids, SrryCcHNINE and 
BRUCINE, which are obtained from the Szrps. The fruits are collected and the 
seeds washed out and dried in the sun, or the seeds are simply gathered from the 
ground, but in the latter case have little market value. They are roundish, flat 
or concavo-convex and silvery in colour. ‘‘ Cochin nux-vomica is collected in 
the dry deciduous forests at the foot of the Travancore hills and is sold to small 
Native dealers at a low rate, who send it to the merchants. Coconada nux- 
vomica is obtained from the Ganjam district and the Godaveri. The Madras 
seeds come from Nellore and several other parts of the Presidency” (Phar- 
macog. Ind., ii., 500). .“* The London market quotation is usually about 7 to 10 
shillings per cwt. The exports are chiefly from Madras, Bombay and Cochin, 
and are of considerable amount’ (Gamble). In addition to the alkaloids just 
mentioned, they yield a Dy, which produces light brown shades on cotton 
cloth, and an Ort employed medicinally by Native practitioners. By the hill 
tribes of the Nilgiris they are used as a fish poison and are employed by Native 
distillers, who add small quantities to arak to render it more potent (p. 1047). The 
bark and wood also contain brucine and are employed medicinally in India. The 
Woop is said to be used in Burma, for making carts, agricultural implements and 
for fancy cabinet work. [C/. Paulus Algineta (Adams, transl. and Comment.), 
1847, iii., 358-60, 461-2; Fryer, New. Acc. HE. Ind. and Pers., 1675, 178 ; Faber, 
Strychnomania, 1677; Milburn, Or. Comm., 1813, i., 284; Taleef Shereef (Playfair, 
transl.), 1833, 29-31; Mason, Burma and its People (ed. Theobald), 1883, ii., 
342; Pharmacog. Ind., ii., 458-500; iii., 178, app. ; Rept. Ind. Mus. Cale. and 
Imp. Inst., 1897-8, 28; 1898-9, 32; 1901, 42; 1904, 20; Brit. Pharmacop., 
1898, 117-9, 222, 314; Dhargalker, Notes on Ther. of Indig. Veg. Drugs, 1899, 
13, 119: Dutt, Mat. Med. Hind., 1900, 198-9; Nisbet, Burma under Brit. Rule 
and Before, 1901, ii., 283; Barry, Legal Med., 1904, i., 447-56; ii, 494-8; 
Ghosh, Treat. Mat. Med., 1904, 495-501; Achart, Quinze Cents Planies dans 
L’Inde, 1905, 407-8; Yearbook of Pharmacy (many passages); Journ. Soc. 
Chem. Indust; Pharmaceut. Journ., ete.] 

STYRAX BENZOIN, Dryand; Fl. Br. Ind., iii., 589; Gamble, 
Man. Man. Ind. Timbs., 1902, 466; Brandis, Ind. Trees, 1906, 442; 
Sryracez. The Benzoin Tree. The Resin = lubdn (Ind. bazars), hussi, 
shambirdm, kaminian, ete. A small tree of the Malay Archipelago, 
important as yielding the true Benzoin or Gum Benjamin of commerce. 

This substance appears to have been first mentioned by Ibn Batuta (Voy., 
etc., Fr. ed. 1858, iv., 228, 240), who visited Sumatra (a.p. 1325-49). He 
calls it Lubdn-Javi (== incense of Java), the name Java being used among the 
Arabs and Persians of that time for the Eastern Archipelago. According to the 
Pharmacographia Indica (iii., app., 169) there are four kinds of the resin met with 
in the London market, viz :—Siam, Sumatra, Penang and Palembang. It is well 
known that the present species is the source of the Sumatra resin, but there is 
considerable doubt regarding the plants which yield the other three sorts, The 
Siam resin is the costliest and most esteemed, and is imported by India in 
cubic blocks which take their shape from the cases in which packed while 
still soft. The resin is largely used both in India and Europe in MEDICINE, 
as an INCENSE and as a source of benzoic acid. ‘The import trade is consider- 
able, amounting in 1905-6 to 16,090 cwt., valued at Rs. 4,14,649. Almost the 
whole comes from the Straits Settlements, viz., in 1905-6, 16,074 cwt., end 
goes chiefly to Bombay, 9,717 cwt. in the year named. Exports of the 
resin in 1905-6 amounted to 52 cwt., and re-exports to 1,394 cwt. [Cf. 
Varthéma, Travels, 1510 (ed. Hakl. Soc.), 1863, 234; Garcia de Orta, 1563, 
Coll., ix.; also in Ball, Proc. Roy. Ir. Acad., 1889-91, i., ser. 3, 394; Ain-z-Akbart 
(Blochmann, transl.), 82; Foster, #.I.C. Letters, 1602-17 (numerous passages) ; 
Milburn, Or. Comm., 1813, ii., 305-6; Pharmacog. Ind., ii., 369-73 ; iii., 169-73, 
app.; Kew Bull., 1895, 154-5; 1896, 195-8; Greshoff, Nutt. Ind. Plant., in 
Exira Bull., Kolon. Mus. Amsterdam, 1894, 115-9; Thorpe, Dict. Appl. Chem., 
1898, i., 278-9; Hobson-Jobson (ed. Crooke), 1903, 86-7; Tschirch, Die Harze 
und die Harzbehiilier, 1906, i., 195-212.] 
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_ TANACEH. The Chiretta, charayatah, chirétd, nila- 

* 

esteem by the Natives of India. It is possessed of tonic, febrif 
r and is officinal in the British Pharmacopaia. It ia col 

A eo aggiaa in the Morung district of Ne 

CHIRETTA AND LODH 

_ SWERTIA CHIRATA, Ham.; Fl. Br. Ind., iv., 124; Gew- 
TIAN: ( shirat-kush-chi, 

a vém, nelabevu, sekhdgi, etc. A small erect herb of the te 
aya from Kashmir to Bhotan at 4,000 to 10,000 feet; also the 

Khasia mountains between 4,000 and 5,000 feet. 
' ‘The dried plant (stems, leaves, flowers, roots, etc.) has long been held in 

and laxative 
when the 

stiles are fully formed. The plants, pulled up by the root, are tied into 
‘bundles with a slip of bamboo. Most of the commercial article is anid to 

al, and seems to find ite way largely 
, The bundles are packed in bales, each conta about 1 ewt., 

to Calcutta, thence distributed all over India and to the rest of the 
rid. In India the true drug is said to be sometimes confused with the Creat 

Saliena vc, paniculata, Nees), and in some localities another species, #. an- 
gustifolia, very inferior to the genuine article in ite bitter tonie ah mig is 
used as a substitute. [O/. Pharmacog. Ind., ii., 511-5; Waring, Med, 
Ind., 1897, 45-6: Dutt, Mat. Med. Hind., 1900, 200-1; White and Humphrey, 
oo praay 1904, 127; Burkill, in Journ. As. Soc. Beng., 1906, ii., Ko. 8, 

_ SYMPLOCOS RACEMOSA, Roxb: Fl. Br., Ind., iii., 576: 
Gamble, Man. Ind. Timbs., 465-6; Prain, Beng. Plants, 1903, i., 655; 
Stryracez. The Lode or Lodh Tree, lodh, khoidai, singen, kaviang, bhom 
rett, lapéngdong, chamlani, palyok, hura, ludduga, maéryjana, etc. A small 
tree of the “ Sub-Himalayan tract from Kumaon to Assam, up to 2,500 
feet or even higher; open and dry forests of Burma up to 3,000 feet, 
including the Shan hills; Andaman Islands; Chota Nagpur, common ” 
(Gamble). 

The bark and leaves are used in DyEra. By itself the bark yields a yellow 
Dye obtained by simple steeping in hot water. It is, however, rarely employed in 
that way, but more generally as a mordant with other dyes, such as dl (Merinda 
tinetoria, p. 783), bac or bakam (Cesalpinia Sappan, p. 195), and paras (Butea 
frondosa, p. 189). The bark is also largely utilised in Hindu Mepicine. The 
Woop is durable if properly seasoned, though apt to warp and split. [C/. The 
Bower Manuscript (Hoernle, transl.), 1893-7, 23, 117; Monographs, Dyes and 
Dyeing :—Duncan, Assam, 1896, 50; Hadi, U. Prov., 1896, 82; Russell, C. Prov., 
1896, 18; Dutt, Mat. Med. Hind., 1900, 189; Walton, Tanning and Working 
in Leather, U. Prov., 1903, 25.] 

57 
TACHARDIA (CERTERIA) LACCA, Kerr.—an insect be- 

longing to the Coccipa. Green, Coccide of Ceylon, 3; also Ind. Mus. 
Notes, 1903, v., 99; O’Conor, Lac Prod., Manuf. and Trade, 1876; Watt, 
Agri. Ledg., 1901, No. 9, 181-347; Pharm. Journ., Nov. 1905; Tschirch, 
Die Harze und die Harzbehiilter, 1906, ii., 812-30. Lac (Dye and Resin), 
lakh, lék, galdé, arakku, ambalu, khejijk, ete. Ldakshé or rékshdé and alakta 
(== washed lac), the Sanskrit names, are apparently the source of most of 
the vernacular names for both the insect and its products. Thus stick- 
lac is kham-lékh ; seed-lac, ddnd-lakh ; shell-lac (or shellac), chapra-lakh, 
and lac-dye, kirmaz. ; 

History.—There can be no doubt as to the lac insect and its name being endemic 
in India. The insect is even to-day practically confined to India. But the word 
likshé in the Atharvaveda seems to denote Butea frondesa (p. 189), & tree upon 
which it is not uncommon to find the lac insect, and which by the more recent 
Sanskrit writers has come to be described as the lékshd-taru or lac-tree. The 
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Vedic description—the golden, the odorous, the hairy one, sister of the waters, 
ete.—might easily be viewed as appellations of lékshdé (Butea frondosa) and 
indicative of its appearance, structure and habitat—frequenting as it does the 
margins of water-channels and creeks. But a vast antiquity being thus estab- 
lished for the Indian knowledge of lékh, it is surprising that it finds no definite 
place in the ancient classic literature of Greece, Rome, Egypt, Persia and Africa. 
All the passages which, according to some dictionaries, are taken to denote a 
knowledge in lac, refer to a red-dye-yielding wood, or to kermes or to a resin at 
present unknown, but do not denote Indian lac. That substance was made 
known to Europe through the Arab traders, hence its being often called 
‘** Arabian” or “ Ethiopian Resin.’’ If it was known to the ancient Greeks, 
their knowledge of it could not have much preceded the date of their discovery 
of India itself. 

Lac yields two distinct products—a Dyz and a Resin. _ At first these were 
confused, but ultimately clearly and separately recognised. In the Periplus 
(written somewhere about 80 4.D.) “‘ lakkos chromatinos ”’ or lac-dye is mentioned 
as conveyed from India to Aduli on the African coast of the Red Sea. Ailian 
(Nat. Hist. Anim., 250 a.p., iv., 46) describes lac as made in India from insects 
and employed as areddye. Pegolotti (Della Decima, 1343, iii., 365) speaks of 
‘**Jacea ” as Indian, produced on branches of trees. Nicolo Conti and also Niki- 
tin (in the 15th century) mention, as if an important commercial product, the 
“laca”’ of Cambay. Varthéma (Travels, 1510 (ed. Hakl. Soc.), 222, 238) discusses 
the ‘‘lacca ” of Pegu, also the ‘“‘ lacca”’ wood of the Malay. The former is the 
true lac, the latter a red-coloured wood exported from Sumatra (Crawford, Dict. 
Ind. Islands, 1856, 204). Garcia de Orta was perhaps the first European, however, ~ 
who critically examined and described lac in India, and he gives the properties and 
uses of both the dye and the resin in such detail that the passage might be quoted 
as from the pen of a 20th instead of 16th century writer. As physician to the 
Portuguese Governor of India, he visited that country in 1534. His volume of 
Colloquies was published at Goa in 1563 and was the second book printed in India. 
He there (Coil., xxix ; also in Ball, Proc. Roy. Ir. Acad., 3rd ser., i., 414) criticises 
the accounts given by Isaac (a physician of Bhagdad, who was crucified in 799 A.D.), 
by Serapion (who lived about 850), and by Avicenna (whose works are assigned to 
980-1036). These early Arab writers, Garcia tells us, called it “ laca,” “ luc,” ete., 
but confused it with the cancamum (the resin known to the Greeks to which 
reference is made below) and ultimately with the dye kermes of the Greeks. 
They were in error, he observes, in regarding it as an Arabian or Armenian product 
—a circumstance which Garcia very rightly accounts for by the Indian supply on 
reaching the Red Sea and Persian Gulf ports being subsequently designated by 
the name of the port from which procured. Many writers confused a red-dye 
wood, such as logwood or sappan-wood, with lac, and one of these red-dye woods, 
as just mentioned, actually bears the Malay name of laka. Gaspar (Purchas’ 
Pilgrimes, iii., 177) alludes apparently to the same wood under the name cayolagne 
(? kay = wood and lakh). If this be so it is possible it was so named because 
employed as a substitute for the true lac-dye. ‘‘ Lac” and “ lacquar ”’ wood and 
dye are words frequently mentioned, when there is nothing to show that they 
denoted Indian lac—resin or dye—as understood to-day. Every passage that 
contains the word ‘‘lac”’ cannot therefore be accepted as of necessity denoting 
the lakh of modern Indian commerce. 

Linschoten and most European travellers in India, subsequent to Varthéma 
and Garcia, content themselves with compiling from the latter, without adding 
anything of value as the result of personal observation. Some few years previous 
to the appearance of Garcia’s Colloquies, however, an interesting passage on lac 
had been published by Amatus Lusitanus (1553) in his Commentary on Dioscorides 
(book i., ch. 23, 44), the passage regarding cancamum. Amatus there repudiates 
all idea of lac being the classic gum of the Greeks, whatever that may have been. 
He then adds that lac was being brought from India by the Spaniards to be used 
as a dye and also in the fabrication of the Arabian medicinal preparation known 
as: dialacca. We next hear of lac through Mathiolus (1565), who in his com- 
mentary on the cancamum of Dioscorides, tells us that lac was being largely used 
by the Italians as a silk dye called lacca or lachetta, the best quality of which was 
in the trade designated lacca sumetri. By Clusius (1567-1605, compiling largely 
from Acosta (Z'ract. de las Drogas, 1578, 113) and other subsequent writers, we 
are told that it had become customary for lac to be consigned from Pegu to 
Sumatra in exchange for pepper, hence its being designated Sumatran Lac. 
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as he calls it, adulterated with, common resin and wax. Thus then the 
tion in recent years, often much complained of by the trade, is not a 

greed of modern commerce. Mandelslo (7'ravels, in Olearius, Hist. 
639, 27), speaking of the lacquer work of Gujarat, saya, * They 

rc a lustre as none yet could ever imitate in Europe.” Tavernier 
i Ind., 1676 (ed. Ball), ii., 281-2) observes that—“ country also 
oe an abundance of shell-lac. There are two kinds of it. That which is 

on trees is of a red colour and is what they dye their calicoes and other 
apart when they have extracted this red colour they use the lac to 
lacquer cabinets and other objects of that kind, and to make Spanish wax. A 
large quantity of it is exported to China and Japan.” Thevenot (T'ravele in 
Levant, Indostan, etc., 1687, pt. iii., 112) te the statement that lac was 
exported from Pegu. Lastly, Salmasius (Pliniane Hzercitationes, 1689, 810) 
asserted that the very name “‘ lac ”’ had been derived from the Greek and eo oped 

own 
tion that the Indian name for the substance was trec, not lakh. Tree is 

doubtless a variant of the Pegu name chetk, and, as already abundantly indicated, 
was carried to mre through the Spanish trade between Burma and Sumatra. 

ge in lac was thus being gradually disseminated over Europe, 
there are not wanting indications that within India itself the subject was not 
being neglected. Thus in the Ain-i-Akbari (Blochmann, transl., 226), a work 
often spoken of as the administration report of the Emperor Akbar for the year 
1590, we read of the proportions of lac resin and certain pigments to be employed 
in varnishing chicks or screens on the doors of public buildings. It wcll from 
that circumstance seem highly probable that a coloured spirit varnish may have 
been known and used in India long before Europe possessed any knowledge of 
that valuable substance. Fryer (New Acc. 2. Ind. and Pers., 1672-81, 83) also 
alludes to elegantly coloured chicks, but it may be added the modern chicks are 
ote a8 stain op ric owe: e kage never with lac varnish. 

period of t e for European supremacy in the East was practi- 
cally that of the birth of all definite ioapuaedesa ie Rate But the scenes and the 
persons rapidly and the interest shifts from the dye to the resin, back 
again to the dye, and finally once more to the resin. From the Port on 
the west coast of India the trade passed to the Spanish and Burma vi@ Sumatra, 
while a little later on (and in the hands of the British) it returned once more to 
Bombay. Inthe Records of the East India Company (First Letter Book, 1600-19, 
338, etc.) we are given certain glimpses of the Company’s instructions to their 
servants. ““G ” was to be obtained from Cambay. “Gum lack” of 
first and second sort was to be procured at Surat, “‘ but none of the worst of any 
hande.” Private trade in gum-lac was prohibited. So again, of date 1616, 
“much gum-lac, both of the sort used for dyeing and also that of which wax is 
made ” was to be purchased in Surat. The following year the “ lack ” of Baroda 
is said to be in “ grains like mastic pure as amber.” Of Agra it is observed there 
are two kinds: “‘ The one is in small sticks usually carried hence to Mocha: the 
other is in great cakes. They both cost one price, viz., 8 rupees per maund.” 
The amber-coloured grains of Baroda were doubtless “ washed seed lac,” and 
the great cakes of Agra would imply manufacture. Is the canna (kana = 
grain) lacke mentioned in 1623 as purchased at Baroda simply washed lac? But 
in these early records of the East India Company there is apparently no mention 
of shell-lac nor of some of the chief centres of the present manufacture, such as 
Mirzapore and Calcutta—but of course the town of Calcutta was not in existence 
at the time indicated. The fact remains the same that the early records manifest 
localities of production that are quite unimportant com with other more 
recent centres. } 

The demand for cochineal served the useful purpose of pointedly directing 

attention to the lac-dye. This, though inferior, was found quite enough for 

most of the purposes to which cochineal was put, and had the additional advantage 

of being considerably cheaper. A large trade in lac-dye accordingly into 

existence that gave the impetus for numerous lac factories owned or 

indirectly by the East India Company. At this time was invented ( by 

Europeans doubtless) the method of manufacturing lac-dye into special cakes 

ready for use. Such importance did this new industry assume that it dwarfed 
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the gum-lac of the earlier commerce until it might almost be said that the resin 
(lac) became a by-product of the lac-dye factory. To this circumstance is due 
the fact that the methods of cultivation, of collection and of manufacture, that 
exist to the present day, were invented and perfected with a view to produce the 
dye, one might almost say, at the expense of the resin. The dye gave the profits 
of the industry. But Sir W. H. Perkin’s discovery of aniline struck at once the 
death-blow of both the Mexican cochineal and the Indian lac-dye industries. 

By this time, however, new methods and directions of using the resin lac had 
been discovered in Europe, and the interest of the factory shifted until the dye 
became first the by-product and ultimately the useless or waste material of the 
factory. Here then we are presented with a demonstration of the startling fact 
that a by-product that can be produced at an almost nominal cost cannot of 
necessity contest the market against the products of the chemical laboratory. 
Attention was thus concentrated on the resin, and it soon became the chief feature 
of interest. James Kerr (Phil. Trans., 1781, lxxi., 374) was one of the first to 
mention and describe the manufacture of shell-lac. From about that date, there- 
fore, the modern factory industry may be assumed to have originated. In the 
story of lac we have once more a demonstration of the indebtedness of India to 
England for her modern commerce. 

ORIGIN OF LAC. 

Life-history of the Insect—The minute Hemipterous insect Tac- 
hardia lacca lives upon the plant juices sucked up by a proboscis. In 
the adult state the females have no power of locomotion, but the males 
on attaining maturity emerge from their pupal cases, become possessed of 
a pair of long transparent wings, and fly away to visit the females and 
shortly after die. At two (in some cases three) seasons the swarming of 
the larve takes place, viz. July and December or also January. ‘The 
larve are seen to emerge from the dead bodies of the females and to crawl 
away in quest of fresh feeding grounds. They are then minute creatures — 
of an orange-red colour, have no recognisable separation of body into 
head, thorax and abdomen, have fully formed feelers and powerful legs, 
but are devoid of any characteristics by which they can be separated into 
male and female. They measure about. one-fortieth of an inch in size. 
For some days the swarming continues until the twigs become distinctly 
reddish in colour and literally alive. The vast majority, however, perish ; 
the more fortunate are wafted on the breezes or are carried by the bees, 
birds, squirrels, etc., or by their own exertions, to new situations. The 
larve thus becomes fixed, and their legs, being useless, drop off. Lastly, a 
resinous excretion begins to form around their bodies, which by the ag- 
gregation of many in time assumes the condition of a more or less com- 
plete encrustation of the twigs. If at this stage the encrustation be cut 
open lengthwise, it will be seen to be of a cellular structure and to comprise 
two kinds of cells—large circular caverns and smaller oval cells. The 
former will, moreover, be noted to be much more numerous than the 
latter. The circular cells are the females and the oval ones the males. 

About two and a half months after the swarming, the males escape from 
their cells, become (as already stated) winged, and fly or flutter away to visit 
the females. Shortly after this the bodies of the females become greatly 
enlarged, assume a bright red colour, and in due course develop viviparous 
larve. The mother then dies, her body becomes the resting chamber of 
her offspring (about 1,000 in number), which at their appointed time make 
their escape by swarming, and thus twice (or it may be thrice) a year this 
strange cycle of life is repeated. 

PRODUCTION OF LAC.—The system of propagation that at present 
prevails consists in lopping off a few twigs of well-formed lac, a little before 
the expected date of swarming. These are carried to fresh trees or fresh 
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boughs. of the same tree and tied in convenient and suitable positions, 
The larve on swarming crawl to new wood and become If the 
object. in the collection of:lac be to procure the red dye, the stick-lac 
(that is, the lac-encrusted twigs) should be gathered before the larve 
have swarmed. But if the resin-lac be sought, there would seem every 
ci delay collection, until, the swarming has taken place... The 

stry assumed its. present form while lac-dye (if not oom valuable 
with the resin) was a ee ps By a It is now valueless ; its 
presence admittedly depreciates the shell-lac very greatly ; it necessitates 
expensive and possibly to the resin injurious methods of removal; and the 

_ decomposition of the larve gives the offensive smell to the factory, which 
nigh becomes a public nuisance, It would therefore seem that the 

time has more than come when this state of affairs might be mitigated by 
some change in the season of collection, that would allow of the colour 

4 being very largely removed before the stick-lac comes to the factory. 
The collecting seasons at present adopted are May to June for the one 
brood and October to November for the other; a delay of a month or six 
weeks in each case would see the swarming accomplished. [C/, with 
opinion of Hooper, Rept. Labor. Ind. Mus., 1906-7, 7.] 
_. Improvement in Quality.—There would seem to be little or no doubt 
that in India there is not one species of Tachardia, but several. The 
well-known different qualities of lac are due, it has been said, to the plants 
on which the insects feed. This is, however, likely to receive an even 
more rational explanation, viz. that the grades of lac are due to being the 
resins of different species of insect. It is also well known that the forms of 
lac found on leguminous plants (or on soft-wooded plants), such as Butea 
frondosa and Cajanus indicus, can with difficulty be induced to live 
upon hard-wooded trees, such as Schleichera trijuga and Shorea 
robusta, upon which lac is nevertheless found, But there is still a further 
consideration of importance. It has been observed that there are special 
cultivated races, such as those found on Acacia arabica, In Sind and 
adjacent tracts that plant is used as a food-stock, but hardly anywhere 
else is lac to be seen on that tree. We have here either a special race or a 
remarkable climatic adaptation. Further, all over India albino-broods 
have been recorded as occasionally seen. It would thus appear that 
were the selection of stock placed on a rational and scientific basis vast 
improvements in quality might be effected, if it were not possible actually 
to evolve a white insect or at all events one to a large extent devoid 
of the objectionable colour, the removal of which so seriously enhances the 

cost of the present-day resin. 
Food of the Lac Insect.—The insect lives upon a large number of 

Effect of Dye. 
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White Insect. 

Food of the 

widely different plants. In The Agricultural Ledger (l.c, 210-3) I have Lac. 

given a list. of some 56 trees...Those best known are Butea frondosa, 

Ficus religiosa, Schleichera trijuga, Shorea robusta and 

Zizyphus Jujuba. These are all indigenous Indian trees, so that the 

lac obtained from them may be called wild lac (the insect being at most 
semi-domesticated) ; but two plants are specially grown for it, and where 

this is the case, the lac may be regarded as a plantation product and 

accordingly spoken of as existing under @ greater degree of cultivation than 

the wild insect. The plants specially grown are Acacia arabica in Sind, 

Rajputana and Gujarat: and Cajanus indicus in Assam. But lac does 
fot, in many localities at least, pay as a special plantation product, The 
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crop is most capricious both in yield and price. One year it may be highly 
profitable, the very next sold on so narrow a margin that no inducement 
exists for extension. In support of this statement, witness the fact that 
in 1902-3 the exports of shell-lac were 195,000 ewt.,; valued at 152 million 
rupees (£1,048,991), while next year, 1903-4, they were only 178,000 ewt- 
but were valued at over 21 million rupees (£1,456,067). That is to say, 
while there were 17,290 cwt. less exported, the sum realised was nearly 
half a million pounds sterling more in 1903-4 than in 1902-3. And the 
fluctuation might just as likely have been toward a loss as a gain of half 
a million in the sum realised. No other item of Indian trade manifests 
anything like such extreme fluctuations in price as lac, and it can, there- 
fore, be no matter for surprise that the supply should corre ee 
fluctuate. 

LOCALITIES OF SUPPLY AND COST OF PRODUCTION. dt agit 1s 
met with practically throughout the warm tropical areas of the whole of 
India, but most abundantly in the Central Provinces, Bengal; Assam and 
Burma. In Sind and Gujarat, as already stated, the babul tree (Acacia 
arabica) may be said to be that on which it is met with most abundantly. 
In Bengal, where both the babul tree and the lac insect are plentiful, it is 
extremely rare to find lac on that tree. But, as already suggested, the 
question naturally arises, is the babul-feeding insect of Sind the same species 
as the palas-feeding one of Bengal and the Central Provinces? The 
climates and sdils of Sind and Bengal are about as different:as it is possible 
to imagine, although both are tropical. The one is siphon dry, the 
other extremely moist, and that alone may account for the behaviour of 
the insect. 

Cost of Production.—Mukerji (Handbook Ind. Agri., 1901, 496) gives 
the following calculation of expenditure based on an actual experi 
conducted by an Assam planter :— 

Rs. 
Rent at Rs. 3 per acre for 80 acres a -. ia is 240 — 
Hoeing or cutting jungle between trees .. iq ts << 320 
Upkeep of necessary buildings .. oA 4s ls ‘s 100 
Cutting branches and putting in seed .. ! a> oe 340 

Rs, 1,000 

Manufacturing charges at 5 per cent. .. i . +. 3,500 
Packing and dispatching at 24 per cent. 1,750 
Calcutta charges for forwarding and river freight, at 24 per cent. 1,750 
London charges for sea freight, Dock and Broker’s charges .. 3,000 

Total .. Rs, 11,000 . 

Proceeds of Sales, £1,750 at 14d. .. $. aca 3 ..' 26,250 
Deduct discount to buyers ii ot ie bi de 656 

Total .. Rs. 25,594 
» Deduct Expenditure. . of oe Sie ays ag -.- 11,000 

Balance of profit af > .. Rs. 14,594 

“Lac worked in connection with tea, etc., the amounts for European 
and Native supervision and upkeep of coolie lines, etc., may be added 
proportionately according to circumstances. The planter referred to, how: 
ever, lost nearly his whole crop next year from the attacks of a night moth.” 
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_ Bengal.—According to the Administration Report (1901-2, 31), “ it 
is found over the large tract of hilly country covering the Chota N 
Division and see gn. the west of the Bardwan and the north of the 
Orissa Divisions. e principal lac factories are in the districts of Ranchi 
and Manbhum in the Chota Nagpur Division, and in the Bankura and 
Birbhum districts in the Bardwan Division, Stivk and shell-lac are 

rted from Ranchi, Manbhum and Bankura.” It is also stated tha 
“the manufacture of shell-lac is an important industry in the Bankura 
district, and is chiefly carried on in the town of Sonamuki. The main 

y of this article for all the factories in Bankura is obtained from the 
ets of the Chota Nagpur Division. The industry is carried on to a 

large extent at Elambazar, in Birbhum. Shell-lac and lac-dye are also 
manufactured at Mankur and Degnuggur in Bardwan; but the industry 
is on the decline here also. There is a lac factory at Cossipore in the 
suburbs of Calcutta.” 
_ Assam.—In 1900, Basu (Agri. Dept. Indust. Bull. (ser. 1), 1900, No. 6) 
wrote an account’ of the lac industry of Assam, from which the followi 
may be abstracted. ‘‘ Kamrup and the northern part of the Khasia a 
the Garo hills bordering on the Brahmaputra valley are at present the 
chief seats of its cultivation. In Kamrup lac-rearing is chiefly confined to 
the south bank of the Brahmaputra, the annual outturn of stick-lac in 
two mauzas (Rani and Chhayani) being estimated at about 2,000 maunds, 
A small quantity is reared by a few Kachari families in mauza Jhargaon 
on the north bank. _ The bulk of lac exported from the district is, however, 
obtained from Garos inhabiting the northern slopes of the Khasia hills, 
who are said annually to bring in about 2,000 maunds of lac to the weekly 
markets at, Palasbari and Chhaygaon and about 300 maunds to the markets 
at Boko, A small quantity of lac, averaging about 400 maunds a year, 
is brought in by Bhutias to the annual cold-weather fairs at Darranga 
and Subankhata in the north of the district.” 

“In the Garo hills lac-rearing is chiefly confined to the north and 
north-eastern parts of the district, comprised in the northern range of 
the Garo hills Forest Division. The people of the south and south-western 
parts are said to have a superstition against lac cultivation, The annual 
exports of crude lac from the northern range is estimated at 1,300 to 1,400 
maunds. In 1894 the Assistant Conservator of Forests, Garo hills Divi- 
sion, estimated the annual production and export at 2,000 maunds, and 
reported a serious decline in the cultivation of lac, which he attributed 
partly to the low prices and partly to the depopulation of the district 
through kala-dzdr and migration. Considering that the bulk of lac ex- 
ported from the Brahmaputra valley is the produce of the Kamrup and 
the Khasia and Jaintia hills and the Garo hills districts and that the exports 
have during the past five years averaged over 16,000 maunds a year, the 
foregoing estimates of outturn of lac in those districts would seem to be 
much, below the truth.” 

Central Provinces.—The lac insect is found throughout the Central 
Provinces, but the main centres of collection are the Jabbalpur, Saugor, 
Damoh, Nagpur, Raipur, Bilaspur, Sambalpur, Chanda and Mandla dis- 
tricts. A Note on the Lac Industry of the Central Provinces (Bull., 1902, 
No. 8) gives useful particulars regarding production. The lac-collectors 
and sellers in these provinces were given in the census as 2,592 persons. 
Of the amount collected by far the greater part is exported, only a small 
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quantity being retained for local use. During the five years ending 1900-1 
the exports fluctuated very greatly ; in 1899-1900 they came to 99,961 
maunds, valued at Rs. 11,96,394—the highest return in point of quantity— 
and in 1898-9, 39,713; maunds, valued at Rs. 5,42,391, the, lowest record 
for the period mentioned. | These exports, moreover, were almost. entirely 
ftom Jabbalpur and Chhattisgarh; and: were consigned to the. United 
Provinces almost entirely, thus feeding the Mirzapore factories. |... 

Burma.—The large forests of Burma, are said to be capable of producing 
an almost unlimited quantity of lac. The chief sources of commercial 
Burmese lac are the Shan States and Upper Burma, stick-lac from, these 
places being imported into Calcutta, where it is manufactured into shell- 
lac for export. ‘For some years the supplies received by the Caleutta 
factories from) Burma have begun to ibe appreciated. as. important. 
According to Sir J. G. Scott (Gaz. Upper Burma and Shan States, 1900, 
ii., pt. 1, 393), though lac is found all over these States, it seems to be 
only in Karen-ni that its production is stimulated artificially. _“‘ Hlsewhere 
if a tree happens to be attacked, or settled on by the insect, the ndleporis 
is collected when it is found.” 

MANUFACTURE OF LAC. 

Lac Factories.—In the Imperial Gazetteer (1905, iii., 173-4) it is 
stated that though steam power has been successfully applied to the 
industry, the hand-labour factories still hold their own and for some grades 
produce qualities hardly, if at all, attainable by machinery. Lac factories 
are almost, confined to Bengal and the United Provinces: In 1904, accord- 
ing to the Financial and Commercial Statistics, there were 128 lac factories 
giving employment to 7,831 persons. Of these 92 were in Bengal and 
employed 4,116 persons; 36 in the United Provinces, employing 3,715 
persons, The number in Bengal is said to be not fully recorded. 
With the exception of the factory at Cossipore they are, however, in 
most.cases small.. Those in the United Provinces are all situated at 
Mirzapore. The value of the manufactures turned out has been stated 
at about, two-thirds the total foreign exports, while the very large Indian 
consumption has to be met, and thus mainly by small factories possibly 
not included in the above returns. 

Stick-lac.—Stick-lac is the name given to the, twigs encrusted with lac 
that are collected from the trees in May to June and the second crop, 
October. to November. . These are dried in the shade, by which the wood 
shrinks, thus often leaving the lac as hollow tubes, but much of the wood 
still adheres. It is packed in sacks and conveyed to the marts, and sold 
through various brokers or middlemen to the manufacturers. There is 
a quaint practice usually followed in, most sales of lac. The buyers and 
sellers join hands and sit facing each other, a cloth being thrown over the 
hands, “The buyer presses certain fingers of the seller’s hand, thus making 
an offer. This is usually rejected by a motion of the head, and further 
finger-pressing ensues.. Finally the bargain is struck without. a word. having 
been uttered. 

.. Seed-lac is stick-lac crushed ‘and. reduced to roundish pieces, that, ore 
or, less correspond to, the female cells... The: dust produced, when hanee 
the seed-lac, is known as khud. . The pure seed-lac is then washed in ae 
stone. troughs and left covered over with water for 24 hours: The wood 
floats to the top and is remoyed, dried, and used as fuel. A man or woman 
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now enters the trough and, while holding on to a transverse bar at 
a convenient position, treads with the ee lac and 

ses it agairist the sides of the trough. As a result the lace is broken suet e909 

istill finer particles and the water becomes of @ deep claret'colour, = © ~) 
The coloured water is run off, a fresh washing given, and repeated till the 
washings pass off colourless. The washings, if it be so desired, are 
ane to a thick consistence and compressed into cakes: ‘This is laos 
dye. The resin is now called washed-seed-lac, but it is sifted into two 
qualitiesgranular and dust ; the latter is called . When steam 

i ‘Is used, the washing is done with revolving cylinders and 
ters. | 

~ In‘some parts of India the seed-lac is now either washed or ever boiled niesching. 
in a solution of crude carbonate of soda or of soda and borax, or of crade 
carbonate of potash, or of borax alone or of alum. After several such 
washings it is said to become almost white. But in most of the larger 
factories, especially those concerned in the uction of shell-lac, the 

-or boiling in alkaline preparations is dispensed with ; the seed-lac 
Daatics repeatedly washed in pure water but not bleached. Indeed, 
acco to some authorities, it is even maintained that bleaching weakens 
the lac. After being washed, or bleached and washed, to the desired 
extent, the seed-lac is spread out on special floors and exposed to light 
and air, by which it is thoroughly dried and still further bleached. 

According to the purpose for which intended, the dried washed lac is Addition of 
now mixed with either or both of the following substances—yellow arsenic “™™©o Bets- 
(orpiment) and resin. The mixture is then dened either before an open 
fire or by steam-heating. Steam is practically confined to the European 
factories. The arsenic is said to make the lac opaque and to impart a rich 
straw colour to the shell-lac, but its action would appear to be mainly if not 
entirely mechanical. It is responsible for the opacity and rich straw colour 
of all the finer qualities of hand-made shell-lac. But the inquiry for a sub- 
stitute for arsenic has often been made, though not as yet supplied. A 
yellow colouring material that will fuse into the lac when subjected to the Requirements.” 
temperature that corresponds to 35 Ib. steam power is required. Arsenic 
is not, however, employed in the preparation of garnet or button lacs, 
nor other grades where fulness of colour is no disadvantage. 
The object of the resin is to lower the melting-point,a condition essential Object of Resin. 

for’many industries and one known from fairly ancient times (witness 
Acosta’s allusion ‘to it'in 1578). Its value, therefore, is fully recognised 

and a certain amount is not only admissible by the rules of the trade Amoant 

(2 to per cent.) but few of the shell-lacs that are regularly exported can 

be said to be entirely free from resin. During seasons of high prices the 

proportion is often, however, raised until it passes from the condition of 

permissible admixture to what might be called criminal adulteration. 
Lac Fusing.—The specially washed and bleached lac, mixed with its Lac 

required proportions of arsenic and resin, is now (by the hand manufacture) Fusing. 

placed within long narrow bags (20 feet by 2 inches), For one quality of 

lac American drill is necessary, for another a cloth specially made at the 

Cawnpore cotton mills is preferred, and for a third two bags are required, Bags 

one within the other. After being charged the bag is d in front of 

a long open fire’and so fixed up that it may be twisted the while itis 

moved ‘slowly along: The foreman operator sits on a little raised m 

platform, on the immediate left of the fire and slightly behind it. With 
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his left hand he holds the end of the bag and resists the twisting action 
produced by his assistant. The fused lac, in the portion, most exposed to 
the dry heat, is thus squeezed through the bag. Every now and then the 
foreman gives his end of the bag a reverse twist, and this causes the portion 
from which the lac has been removed to coil up like a rope. |Steadily the 
bag is drawn, forward. as: portion after portion is exhausted. . With his 
right hand the foreman wields at intervals three weapons—one along iron 
hooked poker with which he stirs the fire: a wooden spoon with, which he 
every now and again sprinkles with water the tiled. floor in front, of the 
fire: and an iron scraper with which he removes the molten lac as it oozes 
on to the surface of the bag and allows it to drop on the damp floor. If 
not sufficiently cooked, the fused lac is picked up from the floor and placed 
once more on the top of the bag and fused again, and even two or, three 
times. »There seems to be great skill in knowing when, the lac has been 
cooked to the properextent. It is freely admitted that the hand-made lac 
possesses certain properties never attained by the steam-machinery factories. 

Shell-lac.—The next stage is the production of shell-lac. For this 
purpose a mass of molten lac is handed to an assistant and placed by him 
on an earthen or zinc tube filled with hot water (or on a green banana 
stem) fixed in the ground at an angle of about 45° to the floor. | By means 
of a ribbon of palm-leaf stretched between the hands, the assistant spreads 
the lump of molten Jac into a thin skin perhaps one-eighth of an inch in 
thickness. But in this operation, which looks so simple, great skill is 
required in exercising just the right pressure to cause the lac to spread out 
in a compact sheet of uniform thickness. The sheet or skin is now clipped 
off the tube, trimmed into a rectangular form, and handed to, still another 
assistant, who, carrying it in front of the fire, seizes it between his toes, 
teeth and hands, and widening his legs as he expands his arms and 
straightens his body and neck, stretches the sheet into three or four times 
its original size and reduces it to the thinness of tissue paper. It is then 
laid on a mat and allowed to cool gradually. ‘ ated 

When quite cold the sheets are given to persons who assort them ac- 
cording to colour and break out all impurities and darker coloured portions. 
The rejections either constitute lower grades or are mixed with dark- 
coloured seed-lac and used up in the manufacture of shell-lac where colour 
is no objection.. In the production of garnet-lac, the sheets are taken at 
the hot-tube stage, no further stretching being necessary. Garnet-lacis.very 
largely, however, the special product of the steam-power factories, As 
its name implies, itis of a deep rich red colour, and is in demand for indus- 

tries where colour is not a disadvantage. In the preparation of button-lac, 
the molten material is not stretched at-all but is simpty allowed to drop on 
to a smooth substance, such as a green leaf-sheath taken from the banana 
stem. Garnet and button lacs contain as a rule no arsenic, though they 
‘may possess a high percentage of resin. 

The refuse that remains in the melting-bags is removed. and the bags 
cleaned by being boiled in alkali. The refuse is then, made into large 
circular cakes 6 inches in diameter and 1 inch or more thick. These are 
very possibly the “ great cakes”’ alluded to by the East India Company as 
procured in 1816 from Agra, as also the lump-lac of the early, commercial 
returns. They are sold, like the khud and. gaud, to the manufacturers of 

sealing-wax, bangles, toys, etc., and by the cabinet-makers such erude lacs 
are largely employed to cover up cracks in wood. 
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Stine bj Pte puna THB USES OF LAC. 
ATs en 1@ agricultural, commercial, artistic, manufacturing, do- 
mestic and sacred earn gpa acipe sia the people of India to an extent 
hardly iated by the ordinary o .. The exiatence of the poorer com- 
munities, in the agricultural and forest tracts, is made more tolerable the 
in derived from the collection of the crude article. Every village ite 
carpenter, cartwright, turner and shoemaker, and all these craftemen use lac in 

= form or other every day of their lives. The blemishes and defects are 
up and concealed by crude lac, and the surfaces are uniformly varnished 

or colow with lac where colour is desired, Coloured lac, in fact, takes the 
pom pang oil paint of Europe. The silver and copperamiths employ it as a 

sist. bed upon which to hammer out or punch certein of their wares. By 
means of lac, coloured ornamentations are made on copper and brass wares, as 

_ alsoonivory, Lapidaries construct grindstones of the same material fused with 
sand. and with it cement blade to haft in knives and swords (p. 695). Potters, 

ers, and makers of smoking-pipes all need lac as a varnish or a 
_ Jewellers, load hollow gold and silver ornaments with it, or fix the 

stones in these by its means. The makers of the humbler personal ornaments 
“prepare most of their wares almost entirely of lac, Indeed it is highly possible 
that one of the very earliest utilisations of lac was this very peers of peasant 

. Lastly, in the hands of the lac-turner and toy- lac is supreme. Lac ana 
let it be here observed it is desirable to call this lac-work and to reserve Lecoquer. 

mon oiled the art practised in Burma and Japan, where a vegetable oleo-resin 
is sree ag tee me ne resin-lac. 
_ The turner (kharddi) with his lathe is met with in every village of India, and Turnery 
has an assured position in the community. He prepares toys, nests of boxes, 
bed-posts, pdnddns, hukka mouthpieces, and decorates agricultural and other im- 
plements, etc., etc. The pigments employed are orpiment, sulphur, white lead, 
zed mercury, Prussian blue, lamp-black and indigo. Recently, however, aniline 
dyes have been much used, with the result that the delicate artistic colours have 

disappeared and the articles made at the present day fade and tarnish 
to such an extent as to render them no more desirable ornaments. Metallic 
results are produced by mixing the lac with powdered mica, with powdered 
tinfoil, with imitation gold leaf, or with an amalgam of mercury, lead and tin, 
These metallic materials, if used in large particles, give a quaint mottled 
appearance and simulate the grain of stone, thus often producing a rich effect. 

In the preparation of coloured lac, shell-lac is melted over the fire until it be- Colouring. 
comes plastic. It is then placed on a stone and a small quantity of pigment 
(previously dissolved in water or absorbed by oil) is deposited within a hollow 
formed on the surface of the lac. This is closed in and the lac hammered, then 
pulled out with the hands, doubled up, hammered, and pulled out again and 
again, until the colowr becomes uniformly intermixed. The hammering com- 
municates heat so that the mixture gradually assumes the consistence of india- 
rubber. The coloured lac is then formed into sticks the length and thickness 
of lead pencils, or thicker as may be desired. These sticks of sealing-wax, as 

they may be called, are known as battis and are the form in which both the lac and Basis. 

! pigment are applied to woodwork. After the article has been prepared and 

smoothed, a batti is pressed against it as it revolves on the lathe. The heat 

: nerated melts the lac and thus colours the wood irregularly. The colour is then 
. iffused by a'small piece of hard wood pressed firmly on the revolving article. 

Lastly, a cotton rag, dipped in sweet oil (preferably Sesamum), is next applied Distributed by 

to the revolving article, and this imparts a lasting polish to the lac surface. Friction. 
Obviously, therefore, the first conception ‘in lac ornamentation must be a direct 

adaptation to a revolving object, hence the articles are either uniformly coloured 

in one shade or are ornamented by rings and bands of different colours. In the 

higher flights of lac-turnery and in the metal and ivory ornamentation with lac, 

however, a diversity and richness in effect are produced that have to be seen to 

be J a haan The chief types of this work are designated :— 

ain ornamentation. 5. Painted Ornamentation. Methods, 

“2, Abri or Cloud Work. ~ 6. Tinfoil Ornamentation. 

3. Atishi or Fire Work. 7. Lac Ornamentation to Metal Ware. 

4. Naksht or Pattern Work. 8. Lac Ornamentation to Ivory. 

9 Value of Lac in Inlaying. ¥ 

For timbers suitable for turnery and lac-work see Buxus (Boxwood Substitutes), Timbers. 

p. 190. 
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THE LAC INSECT 

The reader who desires ‘particulars ‘regarding these various art utilisations 
should consult the special Agricultural Ledger meritionéd above, as\also Indian 
Art at Delhi, 1903. I have gone into the above details’ of Indian methods and 
experience from the belief that they throw some sidelight on the nature of lac. 
The systems of work mentioned are mostly very’ancient.' Barbosa, Garcia de 
Orta, Terry and other European travellers’ give such’ details regarding lac 
turnery, for example, that there can belittle doubt the’ art was ‘as‘fully’ known 
three or four hundred years ago as it is to-day. ‘But it is sirigular that no’ mention 
is made by any traveller‘of having seen lac factories in’ India, or even ofthe 
manufacture of shell-lac, till the early decades of the nineteenth century. It is 
not clear when and how that name ¢ame, in fact, into use. “Pomet (Hist. Drugs 
(Engl. transl.), 1712; 202-4) describes'the molton lac being (in Burma) s ad out 
on marble surfaces, but does not call the article thus produced shell-lac. ‘That 
name was, however, used by James Kerr in 1881 and by Vincent in his Appendix 
to the translation of the Perils (ed. 1800, 25), so that it had by then come into 
general use. The production of lac in former times’ thus appears to have been a 
village craft practised all over India, which was most likely not Coriaen trayem ane 
factories till the European demand arose. 

European and American Uses.—The uses of tals in Burope ald? aniceheet aie 
similarly very varied. Perhaps its most important applications are in the’ manu- 
facture of spirit varnishes (French polish) and in the supply of the chief material 
of sealing-wax. Large quantities are employed as a stiffening material in hat- 
making, asa cement, as an ingredient in lithographic ink; and as modern demands 
it may be mentioned that lac is largely employed in the manufacture of gramo- 
phone records, as an insulating material in electric appliances, ete. Through 
the last-mentioned utilisation a fresh impetus has been given to the traffic; which 
perhaps largely accounts for the recent expansion of the exports sec India. 

TRADE IN LAC. Orem. 
The first recorded exports of lac to Europe, as already stated, took 

place about 1607, but for nearly two centuries the traffic was entirely a 
Native commodity, as it had been still earlier (while in the hands of the 
Arab traders). Milburn (/.c. 217) tells'us ‘that the exports from India 
in shell-lac were in 1805, 2,377 cwt., valued at £12,978, and that in 
1808 they stood at 239 cwt., valued at £1,243. The trade, was thus not 
well established, and the expansion had been slow, for even in 1839 the 
total exports in “ lac-resin ” were only 7,226 ewt., and in 1840, 6,043 ewt., 
and, correspondingly, in 1839 the “ lac- dye * stood at 4,756 cwt., and in 
1840, 5,440 cwt. But in 1868-9 the shell-lac sent to Europe had reached 
a valuation of just under 12 lakhs (£80,000), and that of the lac-dye of 
8 lakhs of rupees (£53,300). Since then the trade in lac-dye has gradually 
disappeared, while the exports of shell-lac have expanded to over two crores 
of rupees (£1,400,000 at present rate of,exchange). .This state of affairs 
is, perhaps, best exemplified by the following table :— 

Exports of Lac-dye and of Shell-lac from India. 

| LAC-DYE, _ SHELL-LAC. 

Cwt. Rs. Cwt. Ona; 

1868- 17,748 7,96, 655 43,740 11,65,739 
1878-9 8,261 1,95,285 64,498 22,24,843 
1888-9 333 8,038 81,390 31,94,125 
1898-9 pee ry'n edad 146,395 _ 70,07, 781. 
1899-0 1 24 | «195,239 92,65,600 
1900-1 1 14 193,318 91,02,207 
1901-2 ere ; 123,226 77, 03,615 
1902-3 ears Be 195,787  1,57,34,872 
1903-4 . ts 178,497, » 2418,30,905 
1904-5 5 ae 8 193,305 , 2,58,93,713 
1905-6 tsp oul 217,593 2,64,53,774 
1906-7 sess 205,473 2,89,75,551 

(= £1,931,703) pe 



LOCAL TRANSACTIONS 

pik sty “not agen the csrem psy nor with the unmanufactured 
forms of lac, since the exports of these are comparatively unimport+ 
ant. The figures as they stand exhibit striki ae ep in which 
the — in the resin-lac has compensated for loss of the trade 
in ye. 

__* Production and Local Traffic.—In the return of railborne traffic, lac Produe- 
is not treated under its separate headings, viz. of stick, seed, shell-lac, ete., tion. 
but collectively. In 1906-7 the total quantity. shown. as exchanged came 
to 446,574 cwt. Of that amount, Bengal is exhibited as having exported 
172,614 ewt., chiefly as follows :—122,155 ewt. to Caleutta, and 50,076 ewt. 
to the United Provinces. On the other hand, the United Provinces ex- 

rted 134,356 cwt., almost entirely to Calcutta. Next come the Central 
Provinces with an export of 45,430 ewt., chiefly to the United Provinces. 
Lastly, Assam peor 35,159 cwt. entirely to Calcutta. It has already 
been shown that the lac factories of India are almost confined to Mirzapore Mirtapore an 
in the United Provinces and to Calcutta in Bengal. ‘This accounts for the 
traffic being toward these centres. But all over India small quantities 
are worked, so that the statistics of lac factories by no means convey’a 
full conception of the Indian production and consumption. For'example, 
the Indian dyers, when they use lac-dye, prefer to obtain it direct from 
the stick-lac, so that they are continually producing a certain amount of 
seed-lac, which they dispose of to the local dealers and lac manufacturers. 
Tt is, however, probably correct that the railborne traffic gives us the only 
satisfactory indication obtainable of the chief items of production. A total 
supply of 446,674 cwt. of stick-lac should be more than sufficient to furnish ~, 

’ the raw material for the export of 205,473 ewt. of shell-lac. The pro- share 
duction of the registered lac-factories is commonly believed to represent fsee\re? 
two-thirds of the actual production, so that oie third (or thereabouts) of 
the annual supply escapes all trade registration. 

_ Receiving Countries.—Another feature of importance may be here Receiving 
stated, namely the direct dealings of India with Europe and America Countries. 
instead of through the United Kingdom. The following classification of 
the returns for the past twenty-one years will exemplify this feature :— 

Analysis of the Exports of Shell-lac from India. 

; 1885-6. | 1890-1. | 1895-6. 1900-1. 1905-6. | 1906-7. 

Morr isi o50 - |. Cwt. | Cwt. | Cwt. |. Cw... Owt. |  Gwt. 
United Kingdom: | ...| 72,463| 56,391 ||. 76,793 | 65,689 | 51,699! 43,837 
United. States  ...| 24,797). 41,684 46,273) 68,660 | 110,550 | 109,047 
Continent of Europe .. | 13,483} 12,165) 37,323) 65,945) 51,898 (48,920 

Toran (includes above y: * ian 
and all others) .. | 112,116 | 112,495} 162,686 | 193,318 | 217,593 , 205,473 

It will thus be seen that, while the exports from India have steadily Pxpansicn of 
expanded, the share drawn by the United Kingdom has not maintained Demands, 
its supremacy. America has become by far the most important single 
consuming country for lac, and what is still more remarkable, all the 
finer grade lacs go to the States and are purchased direct from the 
factories and not through Indian or British merchants. The traffic 
is, in fact, controlled by the United States dealing with the manu- 
facturers direct, The possibilities of expansion are also extremely Puture 
problematic. i » 
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The following statement classifies the domign exports from India during 
the past three years i mit Epsey irl 

1904-5. 1905-6. TR pairs 

Cwt. Rs. Cwt. Rs. Cwt. |. 7iReol i 
Shell-lac 193,305 | 2,58,93,713 | 217,593 | 2,64,53,774 | 205,473 | 2,89,75,551 
Buttondae ; 34,276 | .38,70,479| 41,851| 44,41,287| 37,117) 44,45, 914 

Total .. | 227,581 | 2,97,64,192 | 259,444 | 3,08,95,061 242,590) 3, 34, 21, 465 
Stick- and 

Seed-lac 11,152), 9,41,104 |) 11,004 7,79,613 | 15,188 1380, 242 

Grand ‘Total . 34 brgenes 58 
‘of Foreign STOR 
Exports 238,733 | 3,07,05,296 | 270,448 | 3,16,74,674 | 257,778 3,47,07, 707 

It will thus be seen that during the years 1903-6 the exports of shell- lac 
have increased by 12°56 per cent. in quantity and by 21°63 per cent, in 
value, while button-lac. has correspondingly expanded by 22:1 per cent. 
in quantity and 14°75 per cent, in value. On the other hand, the traffic in 
the raw material has, if anything, declined. Everything points to a con- 
tinued expansion of the traffic in connection with the necessities of electric 
appliances. 

TAMARINDUS INDICA, Linn. ; Fl. Br. Ind., il., 273; Gamble, 
Man. Ind. Timbs., 1902, 278-9 ; Prain, Beng. Plants, 1903, i,, 444; Brandis, 
Ind. Trees, 1906, 252-3 ; Hooper, Agri. Ledg., 1907, No. 2; LEGUMINOSZ. 
The Tamarind Tree; om, tintira, tintul, koya, pili, chinta, jojo, chinch, neddi, 
shenta, sitta, karangi, hunase, magyi, ete. A large evergreen tree, culti- 
vated in India and Burma as far north as the Jhelum, in the Central 
Provinces, Central India, and many parts of Southern India; it is also 
found self-sown in waste and forest lands. Is said to be indigenous in 
Africa. According to Dutt, it was known to the Arabs as. Tamare-Hindi, 
from which is derived Tamarind, 

Firminger (Man. Gard. Ind. (ed. Cameron), 254-5) speaks of three sorte—(1) 
the sour-fruited, (2) the sweetish fruited, and (3) the red-fruited. The last- 
named has the pulp of a rose-red colour and is considered the best, being the 
kind always employed, when obtainable, for preserving. It flowers in April and 
May, and yields its fruit in the cold.season. ‘The Natives have an aversion to 
sleeping under its shade because of the supposed acid exhalation from the leaves. 
On this subject, Gamble writes me: “‘I can testify that the leaves of the tamarind 
corrode the cloth of tents pitched under their shade. . This happens in wet 
weather. The leaves fall on the tents, and in a day or two the cloth is decom- 
posed in holes.”’ Regarding cultivation, Woodrow says: “‘ This tree delights in 
a deep alluvial soil, and in such a position forms one of the most handsome 
landscape trees in this country ; but it will also grow on decayed wie soils where 
few trees will thrive without free watering. For planting get a hole at least 
3 feet deep and 3 feet wide prepared, fill to 6 inches above the surface with 
good soil mixed with some old manure. Let the surface be raised at the sides, 
so as to prevent water running off, and sow a few seeds at the beginning of the 
rains, then protect them with some thorny branches, which should be afterwards 
removed, the surface stirred, and the thorny branches replaced once in three 
“months.” 

Properties and Uses.—It yields'a dines Gum of no value, and according to Prebble, 
old trees are sometimes seen to have a liquid exudation consisting of calcium exalate 
(Pharmacog. Ind., i., 533; Kanny Lall Dey, Indig. Drugs, Ind,, 1896, 310). An 
infusion of the leaves is believed to yield a red Dy and to impart a ‘yellow shade 
to cloth previously dyed with indigo (Atkinson). Leaves, flowers and fruits are 
also employed as auxiliaries in dyeing, especially with safflower. An.Om of an 
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amber colour is prepared from the seeds by expression. From @ very remote 
the tree has been valued in Sanskrit Senosanm ae on cintiocenbetiie;tn,plees 

limejuice, and accordingly the fruit is officinal in modern 
The fruit is a large swollen pod, 4 to 6 inches long, filled with an acid pulp. 
It matures in February and is largely used as Foon, being a favourite a geen 
in curries and chutnies, and for pickling fish (see Fish, p. 647). It is em 

; —., making a cooling drink or sherbet. According to Lakshman Dhargal 
| Therap. of Indig. Veg. Drugs, Bombay, 1899, 16, 88), the sherbet is o 

laxative for children. Marco Polo (ed. Yule, ii., 328) mentions tamarindé 
and seawater being used as an emetic paration. 
_ According to a recent writer (Philippine Bureau of Agri., Press Bull., 
No. 6: ap Agrist., Nov. 1905, xxv., 687-8), “In British india the average 
annual yield from an adult tree is 350 pounds of pods, and this shrinks to about 
200 pounds of the prepared fruit a The same writer states that a new 
market has recently sprung up for the tamarind in Genoa, where the pulp is em- 
pape ts the manufacture of syrups and sweetmeats. The East Indian tamarinds, 

‘says, are packed in salt, but the best market now seems to be for the unsalted 
article, of the preservation of which in Jamaica he gives the following account :— 
* After gathering, the ripe pods are first strip of their outer shells and the 

contents are laid down in the bottom of wooden casks or barrels, and there 
ed over with a layer of cheap, low-grade sugar. Then follow alternate 

layers of fruit and sugar, until the receptacle is filled. to within 8 to 10 centi- 
metres. The whole is now covered with boiling-hot sugar, headed “p> and is 
then ready for export. So hoes tamarinds may be preserved for years 
without deterioration.”” He adds, ‘The current price of salted tamarind 
in the Bombay market is at this time only about $30 per long ton of Madras 
fruit and $40 for Calcutta fruit, while the prevailing average price for the 
sweetened Jamaica fruit in the Genoa market for nearly a year past has been 
about 40 liras per 100 kilos (220 pounds) or, in our values, about $80 gold per 
long ton.” 
rhe seeds, boiled or fried after removal of the outer skin, are also eaten by 

Natives, especially in times of scarcity, while the seedlings, leaves and even 
flowers, are utilised as food in various preparations. Cameron mentions a cement 
or paste as made from the seeds which is used in dressing country-made blankets. 
The Woop is regarded as very durable, and is highly prized, though difficult to 
work. It is used chiefly for wheels, mallets, planes, furniture, rice-pounders, oil 
and sugar mills, and is excellent for turnery. It is also valued for fuel when 

t heat is necessary. (C/. Baber, Memoirs, 1519 (Leyden and Erskine, transl.), 
1826, 341; Mesua, Opera (ed. Marinus), 1562, 52; Garcia de Orta, 1563, Coll., 
liii. ; also in Ball, Proc. Roy. Ir. Acad., ser. 3, 1889-91, 676; Acosta, Tract. De 
las Drogas, 1578, 66; Prosper Alpinus, De Pl. A’gypti, 1592, 15; Ligon, Hist. 
Barbados, 1657, 69; Bontius, Hist. Nat. et Med. Ind. Or., in Piso, Ind. Utri. re Nat. 
et Med., 1658, 94; Mandelslo, Travels Ind., 1662, in Olearius, Hist. Muscovy, ete., 
149 ; Fryer, New Acc. EB. Ind. and Pers., 1675 (ed. 1698), 178 ; Labat, Nouv. Voy. 
aux Isles de L’ Amerique, 1724, ii, 192; Milburn, Or. Comm., 1813, ii., 276; Heyne, 
Tracts on Ind., 1814, 18; Paulus Algineta (Adams, transl. and Comment.), ll., 
439-40; Cameron, For. Trees of Mysore and Coorg, 1894, 109-10; White and 
Humphrey, Pharmacop., 1904, 491-2 ; Basu, Agri. Lohardaga, 1890, pt. i., 131-2; 
Banerjei, Agri. Cuttack, 1893, 198 ; Duncan, Monog. Dyes and Dyeing in Assam, 
1896, 51; Dutt, Mat. Med. Hind., 1900, 157-8 ; Ponder and Hooper, Mat. Med. 
Ind., 1901, 64; Woodrow, Gard. in Ind., 1903, 280; Ghosh, Treat. Mat. Med., 
1904, 619.] 

TARAKTOGENOS KURZII, King, in Journ. As. Soc. Beng., 

1890, lix., pt. 2, 121-4; Gamble, Man. Ind. Timbs., 42 ; Prain, Beng. Plants, 

1903, i., 231-2; Hooper, Agri. Ledg., 1905, No. 5; also Rept. Labor. Ind. 

Mus., 1905-6, 29-30 ; Brxinex. The Chaulmugra Oil, chaulmugra, kalaw- 
bin (the tree), kalawthee (theseeds), toung pung, etc... A large tree, 40 to 50 
feet high, of the forests of Sylhet, Chittagong and Burma. The seeds 
yield the true chaulmugra oil, long sup to be the product of Gyne- 
cardia odorata, - 

The identification of the true source of the chaulmugra seed originated with a 
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Bien pharmacist; G. Desprez. In:1899 he discovered thatthe seeds received 
in Europe did not belong to @ynocardia odorata and the fact was communicated 
to Lieut.-Col. D. Prain; who ‘had found about:the same time that the seeds sold 
in the Calcutta bazaars were not those of:a Gynocardia, and subsequently that 
the tree which’ yields the chaulmugra seed) was Taraktogenos Kurzii, a plant 
described by Sir George King in 1890, The:two seeds can be easily distinguished. 
Gynocardia is about one-half shorter than that of Taraktogenos. The shell of 
Gynocardia is thicker and harder, marked\on oné side by..a few radiating ridges 
or furrows, and the kernel is pale yellow. | The, shell of Taraktogenos is emit —— 
the kernel dark-coloured. 

Chaulmugra Ott has long been known and used in India as a sernedy, to 
eutaneous diseases, and has become a drug of! some importance in Eur 
practice (p. 204). A full account of the history and composition of the oil is given 
by Hooper. The seeds are brought to Calcutta, chiefly from Chittagong, and are of 
two kinds—(1) mature, seeds with brown kernels, rich in oil ; (2) immature seeds 
with black kernels, poorer in oil. The seeds arrive in the market at the end of 
the rainy season in November and December. | At present the price of the seed is 
stated to be Rs. 3 to Rs. 4 per maund at Chittagong and Sylhet, and the Calcutta 
price Rs/ 6-9 per maund. To extract the oil the kernels are separated from the 
shells and dried in the:sun. | They are then pounded with a pestle and mortar, and 
the broken kernels put into canvas bags and the oil expressed with the aid of fire 
in a castor-oil mill. The oil is of two kinds—(1) clear, bright, straw-coloured ; 
(2) muddy and precipitating a sediment of earthy colour.» One maund of oil 
is obtained from 4 to 5 maunds of seed. The price of the oil is Rs. 60 per 
maund. [Cf. Mason, Burma: and Its People (ed. Theobald), 1883, ii., 646; 
(Gynocardia) Pharmacog. Ind., i., 142-6; Bories and Desprez, Contrib. to Study 
of Gynocardee Chaulmoogra Oil, 1898 ; Holmes, Pharm. Soc. Mus. Rept., 1903, 57; 
Power and Gornall, Constit. of Chaulmoogra Seeds, Wellcome Chem. Res. Lab., 
1904, No. 45; Constit. of Chaulmoogric Acid, No. 46; White and Humphrey, 
Pharmacop., 1904, 555-6.] 

TECTONA GRANDIS, Linn. ; Fl. Br. Ind., iv., 570; Stat. ‘ii 
Ind., 1895, 29-31 and map; Gamble, Man. Ind. Timbs., 1902, 526-34 5 
Prain, Beng. Plants, ii., 828; Cooke, Fl. Pres. Bomb., 1905, ii., 424; 
Brandis, Ind. Trees, 1906, 505—6 : VERBENACES. The Teak Tree, sigtin, 
sdkhu, chingjagt, sdg, siqguwan, khaka, teka, lohert, sdqwdan, téqu, tekku, pedda 
téku, tyagada mara, jadi, kyin, ete. A large deciduous tree, indigenous in 
both peninsulas of India. The wood is that chiefly exported from India, 
more particularly Burma, and is the most important building timber of 
the country. 

Gamble discusses the teak areas eg bah two divisions, the western or Indian 
and the eastern or Burmese. ‘‘ The Indian region has for its northern limit the 
rivers Nerbudda and Mahanadi, but here and there’ it may occasionally be found 
north of this line, as in Jhansi and Banda, while south of it, it scarcely occurs in 
Orissa or the Circars. It is found in deciduous forest, but is not gregarious ; and 
the localities where the most important forests are found are (1) Chanda district, 
Central Provinces ; (2) North Kanara; (3) Wynaad, especially the tracts known 
as Benné and Mudumalai.; (4) the Anamalai hills; (5) Travancore. There are 
also considerable extents of teak forest in other parts of the Central Provinces; in 
Berar and Bombay ; 3 on both sides of the Godavari in Bhadrachalam, Rumpa 
and Yernagudem ; in the Nallamalai hills of Kurnool and Cuddapah ; in South 
Arcot and in Mysore. But teak may be found sporadically in places in forests 
throughout the Indian region, and even in such very dry apparently barren rocky 
hills as those of Western Karnil and Bellary, patches of stunted more or less 
gregarious teak are not uncommon. In the Burmese region, teak is chiefly found 
in what are called by Kurz the ‘ upper mixed forests,’ which occupy the parallel 
ranges of (1) the Arrakan Yoma, eastern slope; (2) the Pegu Yoma; and (3) the 
‘Martaban hills and the hills which continue these ranges northwards. The 
northern limit, according to J. W., Oliver, is about Myitkyina and Kamaing, in 
lat. 25° 30’, though there it is mostly of stunted growth. Teak has been largely 
lanted about stations all over India, even so far north as BUAAPAA OUP, Dehr: 

Dain and Lahore, in avenues and gardens ;' and forest plantations have been made 
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sap provinces, the chief of which is that at Nilambdr in Malabar, commenced 
Mr. Conolly, who was Collector in 1844. In it has been grown about 
tai in Chittagong and Bamunpokri in the eeling Terai; and in the 

Valley there is a plantation as far up as Makam near Dibrugarh.” 
| Cultivation and Management.—The above paragraph gives a 
idea of the distribution of teak hout India and Burma. For 
details regarding the distribution and general management of teak planta- 
tions’ the reader might consult the Dictionary (l.c, 5-10), where particulars 
will be found of climate, soil, cultivation, seed, nurseries, growth, felling 
and diseases. The voluminous Forest Administration Reports and Working 
Plans issued by the Imperial and Provincial Departments of India and 
Burma, as also the pages of the Indian Forester, are full of much important 
and ical information. [O/. Brandis, Teak Forests of Pegu, 1856.) But 
the following are a few of the more important facts relative to the growth 
ofthe tree. It is said to thrive best with a mean average temperature of 
between 72° and 81°. Regarding the large plantation at Nilambdér in «mae. 
Malabar, Percy Lushington (Rept. and Working Scheme of Nilambiér Teak 
Plantat., 1898, 41) states that “the distinguishing characteristic of the 
Nilambir climate is its damp heat so favourable to rapid growth. The 
temperature in the shade ranges from 75° to 95°. The a e rainfall for 
the past ten years is 94°5 inches.” He then explains that the soil of the sous. 
an aaa is very varied, alluvium overlying gneiss rock or laterite derived 

m the hills. Gamble states that teak thrives best on sandstones and 
metamorphic rocks, but may also be found on trap, laterite and even 
limestone. At the Nilambir plantation it has been recorded that the teak 
growing on alluvial soils was of first class; that on laterite second class. 
amp alluvial soils are, however, unfavourable, and there must be good Good Drainage, 

drainage if straight timber is to be obtained. The tree also requires full 
light for its head and free circulation of air. It seeds freely even when 
young, and the seed germinates well if it gets sufficient warmth and 
moisture. According to Gamble, “germination is best if the seeds are Germination. 
simply mixed with sand and dead leaves after being thoroughly soaked.” 
J. W. Oliver says that in Burmese taungyas the practice is to spread the 
seed in a corner of the area chosen for the plantation, and then pick out and 
‘transplant to their proper places those which germinate. Gamble then con- Transplanting. 
tinues, “as teak has an enormous tap-root, which resents being cut, the 
seedlings cannot be kept long in nursery, but must be planted out when 
quite small, and succeed best when planted out straight into the forest 
after germination,” as has been mentioned above ; ‘ but when this is not 
feasible, basket or pot plants will give good results.” McIntosh (Ind. 
For., 1905, xxxii, 129) observes that at Nilambér the seed is collected in 
February and sown early in April, after having been soaked for forty-eight sowing Seasos. 
hours in water. With copious waterings the seeds germinate in fifteen 
to twenty days. Regarding the management of natural: teak: forests, 
Oliver gays ‘that reproduction of teak is hardly satisfactory unless the 
forest is burnt, because, being usually mixed with bamboo, shade is too Burning Forests. 
dense until'the bamboo flowers, and then, unless the forest is burnt over, 
the bamboo seedlings choke such teak plants as may germinate.’ Gamble, 
summarising the Working Plans, says: “It has been ascertained by ex- 
perience that great improvement takes place if certain well-defined opera- 
tions are carried out, and these are usually prescribed.’ They are—(1) Rales to be 

not to girdle isolated trees unless with the object of relieving existing 
seedlings ;' (2) to leave sound trees, likely to improve, in localities whence 
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large timber can be extracted ; (3) to fell and not girdle trees attacked b 
epiphytic Ficus; (4) to continue taungya plantations with afterall 
to weed such plantations regularly ; (5) to sow or plant up areas of flowered 
bamboo; (6) to pay much attention to creeper-cutting.” According to 
P. Lushington (/.c. 67-8), the method adopted in the Nilambir plantation 
is ‘‘ a system of high forest with a clean felling of the final crop and artificial 
regeneration. The felling to be accompanied by thinnings with a view to 
the improvement of the final crop. The felling to commence not earlier 
than the year in which the average girth at breast-height will be 6 feet 
6 inches. The measurements taken show that the centre girth will not be 
less than 4 feet 6 inches. On first-class soil the final crop should consist 
of not less than forty trees, and on second-class of not less than fifty per 
acre.” Lushington further states “the age of exploitability has been 
found out to be 95 years on first-class, and 140 years on second-class soils.” 
‘The total yield per acre on first-class soils is 3,000 cubic feet per acre, 
and on second-class 2,000 cubic feet per acre. The annual yield, if spread 
over 50 years, will be 147,910 cubic feet of first-class and 73,780 cubic feet 
of second-class timber. According to the present market this will fetch 
not less than Rs. 3 per cubic foot standing for first class, and Rs. 2 per 
cubic foot for second class. The total revenue to be derived will, therefore, 
be Rs. 4,43,730 and 1,47,560 = Rs. 5,91,290, or with the net profit derived 
from miscellaneous sources such as third-class bamboos, etc., may safely 
be fixed at 6 lakhs per annum.” ) 

Minor Products.—A somewhat liquid, black tar may be prepared by destruc- 
tive distillation of the wood ; this is used for medicinal purposes in South India 
and Burma. The leaves yield a dye, of which little is known, and are employed as 
food for the tasar silkworm (p. 1005). An oil is also extracted from the wood, 
used in Burma as a medicine and as a substitute for linseed-oil in painting. | 

Wood.—Teak owes its value chiefly to its great durability, ascribed to 
the fact that it contains a large quantity of fluid resinous matter, which 
fills up the pores and resists the action of water. As manifesting its dura- 
bility, mention may be made of the fact that the great umbrella over the 
Htee in the Karli cave is still in existence, though it is most probably at 
least two thousand years old. Gamble observes that the weight may be 
taken at approximately 45 lb. per cubic foot and the value of P (the co- 
efficient of transverse strength) at 600.; When quite fresh teak hardly floats, 
but when seasoned it floats easily. .The oilin the wood prevents its getting 
waterlogged, and seems also to safeguard it against weevil and other | 
timber-boring insects. It is specially valued because it does not rust 
the iron with which worked up. It is exported chiefly for shipbuilding, 
especially for the decks of vessels, for the construction of railway carriages, 
and for the best class of house-carpentry, being admirably suited for stair- 
cases, balustrades, door and window frames and furniture. In India it is 
used for all purposes of house- and ship-building, for bridges, railway- 
sleepers, furniture, shingles, etc. It is used for carving, the Burmese 

carved teak-wood being especially noted; in Burma itself carved “kyaungs,” 
or monasteries, are prominent in almost every village of any import- 
ance (Gamble, J.c. 532). The ease with which teak-wood lends itself to 
carving has, in fact, originated special art conceptions; these may be 
learned by perusal of the observations on this subject recorded in Indian 
Art at Delhi in 1903 (100, 124, 129, 135-40). 

Trade.—Grave apprehensions have on more than one occasion been 
expressed that the diminished supply and high prices of late years favour 
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the substitution of other woods to the permanent injury of the teak-wood 
trade (Hauxwell, in Ind. For., 1905, xxxi., 618-35). No statistics are 
available of the Indian internal trade by rail and river, but the trans- 
actions by coast show that a large demand exists in India for teak-wood. 
This demand in former years was almost entirely supplied by Burma, but 
in recent years, as will be seen, one of the chief features of the present-day 
Indian trade in teak has been the gradual displacement of the Burmese 
timber, especially in the Bombay market, by wood imported from Siam 
and Java. Turning to the coasting trade, we find that for the five years own 
1900-1 to 1905-6, the registered imports averaged annually 116,639 cubic 
tons, valued at Rs. 93,38,559, and the registered exports 134,142 cubic tons, 
valued at Rs. 86,70,414. Inthe last year, 1905-6, the exports were 131,458 
eubie tons, valued at Rs. 88,25,140. Of this Burma exported 85,749 cubic 
tons (to Bengal, 47,578 ; to Madras, 24,253 ; to Bombay, 11,870) ; Bompay 
44,084 cubic tons (to British ports within the province, 26,410; to Kathia- 
war, 9,599) ; Mapras, 1,469 cubic tons (to Kathiawar, 654 ; to Bombay, 
265; to British ports within the province, 195); Benoa, 153 cubic tons (to 
British ports within the province, 113; to Madras, 39). Perhaps it may be 
said that an important feature of the Indian traffic in teak-wood is the 
imports brought across the land frontier. In, 1899-1900 these were 
73,912 tons, valued at Rs. 44,16,143, which came from Karen-ni (43,434 
tons) and Zimme (19,067 tons). Five years later the imports were valued 
at Rs. 54,34,063—imported by the Salween. [C/. Dipl. and Cons. Repts., 
1902, 6-11; 1903, 4-5.] 

With regard to the foreign trade, as already pointed out, the chief 
feature has been the rapid rise, within recent years, of a large import trade 
in teak from Siam, Java and the Straits. The figures of Iwporrs for the 
years 1901-2 to 1906-7 have been—1901-2, 17,842 cubic tons, valued 
at Rs. 13,03,968; 1902-3, 32,081 cubic tons, valued at Rs. 24,96,317 ; 

1903~4, 34,588 cubic tons, valued at Rs. 30,55,695 ; 1904-5, 46,915 eubic 

tons, valued at Rs. 42,46,190; 1905-6, 71,676 cubic tons, valued at 
Rs. 62,17,331; and 1906-7, 61,696 cubic tons, valued at Rs. 60,71,557. 

Almost the whole quantity comes from Siam, whose exports to India during 
the years in question increased from 17,572 cubic tons in 1901-2 to 61,657 
cubic tons in 1905-6, and in value from 12 to 53 lakhs of wh ay Three- 
fourths of these imports go to Bombay and the remainder chiefly to 
Bengal. Turning, by way of comparison, to the latest figures of the 

coasting trade, we learn that in 1905-6 Burma consigned to Bombay 

11,870 cubic tons, while the supply of foreign teak, almost entirely Siamese, 
in that year amounted to 53,253 cubic tons. Noél-Paton points out 

(Rev. Trade Ind., 1905-6, 44) that “practically the whole of the teak 

trade in the north of Siam is controlled by British Companies.” [C/. Siam 

Trade, Ind. For., 1905, xxxi., 464-71.] 
The Exrorts from India during a similar period have been—1901-2, 

60,671 cubic tons, valued at Rs. 71,53,855 ; 1902-3, 57,500 cubic tons, 

valued at Rs. 68,67,879 ; 1903-4, 73,913 cubic tons, valued at Rs. 

91,45,605 ; 1904-5, 46,912 cubic tons, valued at Rs. 60,05,383 ; 1905-6, 

52,768 cubic tons, valued at: Rs, 70,41,660 ; and in 1906-7, 44,202 cubic 

tons, valued at Rs. 61,48,291. Four-fifths of the total go from Burma, 

amounting to 41,469 cubic tons in 1906-7, the surplus from Madras, 

Bombay and Bengal. The Sar bulk of the exports is consigned to 

the. United Kingdom, which in the last year took 30,318 cubic tons, 
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while. the other chief markets are’ orrlisiensiy cieasins Ceylon. at 
Australia. 

Commenting. on ‘the price of tosis; Noél- Paton states 3.1% A great, ex: 
pansion in shipbuilding and in some other branches of construction in the 
United Kingdom, Germany, and the United States, has synchronised. with 
a contraction in the available supplies of teak, and has induced a rise of 
price—in some cases prohibitive. The average price in 1904-5 at Caleutta 
was Rs. 111 to Rs. 116 per ton of 50 cubic feet. In 1905-6 it.was Rs. 120 
to Rs. 125. Exports of teak have increased in quantity by 12:5. per cent. 
to 53,000 cubic tons, and in value by 17°25 per cent. to Rs. 70-4 lakhs. 
But the difference between these two percentage rates of increase does not 
gauge the enhancement in average value of a uniform quality of timber, 
for it is understood that a good deal of inferior wood has gone forward in 
the twelve months under report. Exports.from Burma to India proper 
decreased) by a further 5-9 per cent. and reached a value of only 
Rs. 71,30,683, while imports into India from Siam and Java increased 
by some 34:7 per cent. to a total of Rs..57 lakhs.” 

(Cf. Vertomannus, T'ravels, 1503, in Hakl. Voy., iv., 595; Fryer, New: toe 
E; Ind. and Pers., 1675, 178 ; Milburn, Or. Comm., i813, Ny 338 ; -Mason, Burma 
and Its People (ed. Theobald), 1883, ii., 689-91; Pharmacog. Tnd., iii., 61-6 ; 
Cameron; For. Trees of Mysore and Coorg, 1894, 215-9} Brandis, in Journs Soe. 
Arts, 1896-7, xlv., 129-34; Agri. Ledg., 1897, No. 143 | Nicholson,, Man, of Coim- 
batore, 1898, ii., 213-8 ; Scott, Gaz. of Upper Burma and Shan States, 1900, ii., 
pt. i., 307-14: 1901, it. li.,, 22-3, 54-5, etc. ; Max and Bertha Ferrars, Burma, 
1900, 111-4, 116-20; Ribbentrop, Forestry ¢ in Ind., 1900, 59-75, 189-96 ; Nisbet, 
Burma under Brit. Rule and Before, 1901, i., 369; Webber, For. of: Upper Ina, 
1902, 283-5 ; Wiesner, Die Rohst. des Pflanzenr, 1903, ii., 1003-5, For. Adinins 
Repts., Burma, Bombay, ete. ;. For. Working. Plans, Burma, Bombay, etc, ; eee 
For. (numerous articles).] : 

'TERMINALIA, Linn, ; Fl. Br. ree ii., | 443-9: Gamble, Man. Ind, 
Timbs.; 337-45; Prain, Beng. Plants, 1903, i., 4815, Cooke, Fil. Pres. Bomb., 
1903, i, 477-813 Duthie, Fl. Upper Gang. "Plain, 1903, i., 335-7 ; Brandis, 
Ind. Trees, 1906, 307-12 ; CoMBRETACEZ, A genus containing many 
species distributed, over the tropics of the world. .There are some. 16 
representatives in India, many being large trees, valued for thei timber 
and,as producers of the tanning fruits—Myrobalans. An interesting 
historic sketch of the knowledge of myrobalans will. be found in, Hobson: 
Jobson (ed. Crooke, 1903, 607-10). 

T., Arjuna, | Bedd:. The arjan, kahu, gara- -hatana, kanka, angi, sdn-madat, 
vellai-maruda, tandra, tella-maddi, toukkyan, etc. A large ‘deciduous tree on 
‘*“banks of rivers and streams throughout Central’and South India, extending 
as far north as Oudh. Beyond that, towards: the north-west’ and in the 
Panjab, \it is found only asa cultivated tree; Burma; low country of Ceylon” 
(Gamble), 

It yields a clear transparent Gum met with in the Raia of Northern. India as 
a drug. The astringent bark is sometimes used as a’ DyE and TAN, and also in 
Native Mepicrne. The Woop is apt to split in seasoning and is not easy to work, 
but is used for carts, agricultural implements, boats and for building., At)the 
Mysore gold mines it is used for supports and is,called “‘ White Matti.””. The ash 
from, burning the wood contains a very high percentage, of lime (Trop, Agrist., 
1906, xxv, 870-1). [Cf. Pharmacog.' Ind., ii., 11=2; Cameron, For. Trees of 
Mysore and Coorg, 1894, 135-6 ;: Dunean, Monog. Dyes and Dyeing in Assam, 
1896;'52 ; Dutt, Mat. Med. Hinds, 1900, 163-4 ; Hooper, in Agri: Ledg., qe 
No. /1, 38; Chandra, Monog. Tanning and Working in. Leather, ei 1904, 7 
Trench, Monog. Tanning and Working in Leather, C. Prov., 1904, 7. an 

T, belerica, foxo. Beleric Myrobalan, bhaird, sagond, Rigs Maik “ii ‘yes 
hala, yella, tare, tant, tandi, kattu, elupav, santi, thitsein, etc ciduous 
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tree, throughout the forests of India, Burma and Ceylon, below 3,000 feet ; absent 
the di sonmiries of, Sind and Rajpniens, per us | 

ds copiously a Gum which is insoluble in water, ‘The fruit is exported 
under the name beleric myrobalans, and ig employed in India as an 

: dyeing and tanning m . It has various Meproman an 
een et anna ithe: cll oxpaemed from poe seods ia used by the Natives... The 

are. in excess, however, the said prod 
ic _, The fruit ,iteelf is eaten when fresh me ei a nor 

" bey! 
, packing 

. for house- 
The Woop is of little value, but is employed for pianils 

: ‘canoe carts and plough shafts, and in the United Provinces 
building»: (Of. Milburn, Or. Comm., 1813, ii., 218; Pharmacog. Indy ti, BAL 

wr Camero mats » Ind, For., 1900, xxvi., 280; Dutt, Le, 162-3; 
gri. » Le. 38. 

Linn. © Indian Almond, jangli-baddm, hindt-bdddm, nat- 
n, tari, katappa, etc. A large deciduous tree of the beach forests of the 

eee entes cultivated in most parts of India and Burma, especially near 

a Gum and, as with most other a 
9 astringent and contain tannin. e kernels yield 4 valuable Or, very 

similar’ to almond-oil in flavour, odour and i there A writer in the 
Indian Agriculturist (April 1906) estimates the yield at 10 lb, of dry kernels per tree, 

the oil by cold ion at 50 cent. of the weight of kernels. This practi- 
cal onds with the Parianteees given in the Dictionary as the e » of 

. A. T. Smith of Jessore. Both kernels and oil are used MEDICINALLY; as are 
als6 ‘the bark and young leaves. The kernels are largely eaten as dessert, and the 
bil-cake is considered a good Foon for pigs. The tree is one of those on which the 

ap tcere [Cf,. Cameron, l.c. 182-35, Hooper, Jc, 38-9; Woodrow, 
lar nes nd., 1903, 313 ; Firminger, Man. Gard, Ind., 1904, 241, 574; Cunning- 

| lagues and Pleasures of Life in Bengal, 1907, 284, 302.) 
~'T. tomentosa, W. @ 4. The say or sag, sein, dsan or asain, pidsdl, hatana, atnak, 
amari, jhan, taksor, sahdju, maru, karkaya, sadri, ain, maddi (or matti), murada, 
te ete. A large deciduous tree, according to Gamble “ perhaps the most 
wide distributed of all the important Indian trees.” . 
“Tt yields a copious transparent Gu, which exudes in large globular tears, said 

to be used as an'incense and cosmetic, and to be eaten by the tals. The bark 
seen eeenl ally as aoa vont s and jis eae gee ma caer use, ai ane 
is as a Tan, a property investigated recently at the ] ial. itute, rt 
of ich was submitted by Dunstan to the Under-Secretary of State for Talia 
( .. 7, 1904, and though apparently not published it may be here remarked 
that result of the analyses conducted showed that’ the bark of this plant 
contained a fair quantity of tannin, and the ratio of this to the total extractive 
mentien resent indicated that it should be possible to prepare from it am extract 
rich in toon, In summing up, Dunstan states that the results indicate that it 
would be quite possible to prepare from the bark extracts which would furnish 
leathers of good texture and colour. The fruit is also used in tanning, but is very 
panos _pepend wine caebetie, or beleric say Sea phy F24 Metiling py 

oyed for house-building, carts, rice-pounders, ship- and boat- i is 
- excellent fuel. At the Mysore gold-mines this is called ‘* Black Matti,” Lac 
occasion collected from its branches, and in some districts, such as Singhbhiim 
in Chota Nagpur, the tasar silkworm is fed on the leaves. [C/. Cameron, Le. 
136+8 3) Hooper, ic. 41-2; Leete, in Ind. For., 1900, xxvi., 239; Eardley- 
Wilmot, in Ind. For., l.c.. 377-8; For, Admin. Repts,) 

'™, Chebula; Retz. ‘The Chebulic or Black Myrobalan, harrd or har, 
hilikha, silim, karedha, halra, rola, mahoka, kadakai, karaka, hirada, alalé, 
panga, ete. A very variable deciduous tree, found throughout India and 
Burma.’ ‘The Flora of British India enumerates six varieties. “In high- 
level rocky and dry places on the outer Himalaya, the hills of the Decean 
and South India, it is only quite a small tree, but in valleys and forests of 

big trees it’ also. grows big and gives a hard, dark-coloured timber” 

(Gamble). ; 
‘History.—The tree yields a Gum, said to be largely collected in Berar and 

_ mixed with various other gums (Acacia arabica, A nogeissus latifolia, 
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Bassia longifolia, etc.). The mixed gums are taken to the local markets 
by the Gonds, who collect them, and are sold for medicinal purposes or to 
dyers to mix with their colours. The chebulic myrobalan was highly 
extolled by the ancient Hindus as a powerful alterative and tonic. fae 
writers describe seven varieties, which, however, are mostly the same fruit 
in different stages of maturity. The classic citrine myrobalan, of which 
Rhases, Serapion, Avicenna, Mesua, etc., all speak favourably, was at 
one time much in demand in Europe. Even so late as 1813, Milburn 
(J.c. 218) gives directions for selecting the drug, which, he adds, the Natives 
frequently candy. Fleming (As. Res., 1810, xi., 182) ascertained the zengi 
har (black myrobalan) to be the unripe fruit of this species (Sprengel, Hist. 
rei. Herb., 1808, i., 262; Paulus Agineta (Adams, Comment.), iti., 440-3). 
The Woop takes a good polish, is fairly durable and used for furniture, 
carts, agricultural implements and house-building. ras 

Dye and Tan.—The dried fruit of this species constitutes the 
“Chebulic” and “ Black”? myrobalan of commerce, one of the most 
valuable of Indian tanning materials. In India it is also used as a dye 
occasionally by itself, the rind of the fruit being powdered and steeped in 
water. With alum it is said to give a good permanent yellow. But the 
most extensive use to which harra is put as a dye is in the production of 
various shades of black, in combination with some salt of iron.» The chief 
commercial value, however, of chebulic myrobalan is as a tanning material ; 
it forms the greater part of the ground myrobalans of commerce, though 
beleric myrobalans are occasionally mixed with it... The liquor. prepared 

- from harra is not only a powerful tan, but imparts a bright colour to the 

Chemical Nature, 

Round and Oval. 

Trade Names. 

leather, and hence is highly esteemed for mixing with other tanning agents. 
‘« The tannins in myrobalans appear to consist almost entirely of pyrogallol 
tannins, gallotannic acid being present ; consequently the material blooms 
well. It gives a greenish-yellow colour to the leather and a porous tannage, 
so that it is not used alone but may be advantageously employed with 
materials such as hemlock, which yield a dark colour ; it is much used with 
oak bark and valonia ’’ (Blount and Bloxam, Chem. for Engin. and Manuj., 
ii., 377). Considerable difference exists in the proportion of tannin contained 

in the fruits. Specimens supplied from Madras, Bombay, Bengal and the 
United Provinces furnished percentages of tannin ranging from 13 to 38. 
It has also been.shown that the fruit exhibits two well-recognised forms. 
The best qualities are known in trade to be oval and pointed, and of 
a pale greenish-yellow colour in section, solid in structure: The less 
valuable qualities are round and spongy. It has been ascertained that 
the oval form is simply a less mature condition. Some interesting facts 
regarding the commercial value of various samples of myrobalans are given 
by a writer in Capital (Jan. 7, 1904). [Cf. Ind. For., xxx., 188-91.] “In 
English,”’ it is stated, “‘ there are five chief varieties of myrobalans, called 

after the districts in India from which they are obtained. These are 
(1), ‘ Bhimlies,’ from Bimlipatam in Madras; (2),‘Rajpores’; (3) 
‘ Jubbelpores,’ from Jabbalpur in the Central Provinces ; (4) ‘ Vingorlas ’ 
from the Bombay forests ;,..and. (5) ‘Madras Coast.’, The price and 
quality of these nuts vary exceedingly, whilst the opinion as to their 
actual value in the tanning |trade is widely conflicting. Some. tanners 
maintain that Jubbelpore myrobalans, or J’s, as they are technically called, 
are worth more than Bhimlies or B’s ; while others are.equally strong in 
their preference for B’s in comparison with J’s. Some tanners prefer the 
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a ee coloured nuts, which are higher priced than the others, while 
omie like the dark or browner kind. One remarkable instance is recorded 
fa tanner who rejected a delivery as being darker in colour than the 

/ , and on arbitration secured an allowance of £1 per ton. It was 
___ afterwards found that the myrobalans were 3 per cent. stronger in tannin 

_ than the original sample, which in the opinion of the arbitrators was worth 
_ £1a ton more than the delivered bulk. Some tanners buy myrobalans for 

_ their strength and cheapness, when compared with the price of oak bark 
and valonia, others use them on account of their brightening colour, while 
others use them because of the light-coloured bloom they deposit on 

er. 
«In the Journal of the Society of Chemical Industry (1903, xxii., 1181-4, 

1338) will be found an interesting paper by Dr. J. Gordon Parker and Mr. 
he Blockley on the relative tanning values of different species and growths 

of myrobalans, The authors discuss (1) the content of tannic acid in 
various samples, (2) extent of bloom, (3) acidity, and (4) price of unit of 
tan in the samples examined. The tannic content was found to vary from 
27°3 per cent. in a sample of Jabbalpur, to 38-4 in a sample of Bhimley. 
With regard to bloom, it was found that Jabbalpur and Vingorla myrobalans 
were much superior to other sorts, both in the amount yielded and the 
‘readiness with which their solutions deposited the same, while with regard to 
acidity, the Bhimley variety developed most and the Jabbalpur least. The 
value of the unit of tan per ton was found to be 4s. 39d. in the most ex- 
pensive variety (picked Bhimley), and 2s. 24d. in the cheapest (Bhimley 2). 

_ Trade.—internal.—The Report of Forest Administration issued an- 
nually by the Inspector-General gives the exports from the forests under 
his control. The average for the five years ending 1902-3 came to 
1,022,540 cwt., and for 1903-4 they were 1,299,600 cwt., valued at Rs. 
42,10,288, or an increase of 4} lakhs on the value of the preceding year. The 
‘internal transactions in myrobalans as registered by rail and riverborne 
traffic amounted in 1905-6 to 1,080,094 cwt., and in 1906-7 to 869,427 ewt. 
The chief exporting centres are the Central Provinces and Berar, Bombay, 
Rajputana and Central India, Bengal and Madras; the chief importing 

: towns are Bombay, Calcutta, the Madras ports, and the importing pro- 
vinces the United Provinces, and Bengal. Similarly the exports by coast 
in 1905-6 amounted to 218,146 cwt., valued at Rs. 4,62,454. Practically 
the whole of this export trade goes from Bombay to British ports within 

the province. 
External.—The foreign trade is large and important. During the 

period 1900-7 the following quantities have been exported :—1900-1, 
945,648 cwt., valued at Rs. 31,68,173; 1901-2, 1,085,174 ewt., valued at 

Rs. 35,63,652 ; 1902-3, 1,157,650 cwt., valued at Rs. 37,72,255; 1903-4, 

1,229,609 cwt., valued at Rs. 42,10,288 ; 1904-5, 1,187,585 cwt., valued 

at Rs. 42,59,063 ; 1905-6, 1,206,398 cwt., valued at Rs. 44,60,676; and 

in 1906-7, 1,162,219 cwt., valued at Rs. 43,97,591. Analysing the figures 
of the last year, we find that of the total, Bombay exported 748,279 ewt., 

Bengal 292,816 cwt., Madras 121,123 cwt., while the chief markets, with 

the quantities received by each from India, were, in order of importance, 

the United Kingdom, 581,481 ecwt. ; Belgium, 200,729 ewt. ; rmany, 

191,669 cwt. ; Austria-Hungary, 67,476 cwt.; and France, 46,304 ewt. 
‘Pegolotti, La Prat. di Merc., 1343, 377 ; Januensis, Liber Serapionis, 1473, 

§§ 92, 105; Relaz. di Lionardo Ca ’Masser, 1505, 27; Mesua (ed. Marinus), 1562, 
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THE CACAO PLANT 

49; Garcia de Orta, 1563, Coll:, xxxviii; also in Ball, Proc. Roy. Ir. Acad., 
3rd ser., 1889-91, i., 654; Acosta, Tract. De las Drogas, 1578, 274; Clusius, Hist. 
Exot. Pl., 1605, 194-6; Vesling, Notes on Prosper Alpinus, De Pl. Agypti., ee 
61-2; Tavernier, Travels, 1676 (ed. Ball), i., 72; Herbert, Travels, 1677, 336 ; 
Thevenot; Travels in Levant, Indostan, etc., 1687, pt. iii., 57; Breyne, Prod. Rar. 
Pl, 1739, 18, t. iv.; Forster; Pl. Hsc., 1786,'52';: Hunter, As. Res.,.1795, iv. 413 
Roxburgh, Trans, Soc. Arts, 1801, xix.; 1805, xxiii.,. 408-12; . Buchanan- 
Hamilton, Stat. Acc. Dinaj., 1833, 150-1 ;, Liotard, Memo. on. Dyes and Tans, 
1881, 17-23; Watt, Select. Rec. Govt. of Ind., 1888-9, i., 53-8; Ind. For., 1890, 
xvi., 359-64 et seg. ; Pharmacog. Ind., ii., 1-53 iii., app., 15844; The Bower 
Manuscript (Hoernle; transl.), 1893-7 (many references); Cameron, For. Trees 
of Mysore and Coorg, 134-5; Rev. Imp. For: Admin. in Ind. (shows exports of 
myrobalans from the forests); Monographs, Dyes and Dyeing: Duncan, Assam, 
1896, 53 ; Banerjei, Beng., 1896, 31; Hadi, U. Prov,, 1896, 80; Russell, C. Prov., 
1896, 5, 11-2, 14, ete. ; Fawcett, Bombay, 1896, 13 ;° Holder, Madras, 1896, 4 ; 
Hobson-Jobson (ed. Crooke), 1903, 607-10 ;) Monographs, Tanning and Working 
in Leather :—-Walton, U. Prov., 1903, 24; Chandra, Bengal, 6; Martin, Bombay, 
1903, 7; Dutt, Mat. Med. Hind., 160-2; Ponder.and Hooper, Mat. Med. Ind., 
1901, 75; Hooper, in Agri. Ledg., l.c. 39; Ghosh, Mat. Med. and Therap., 1904, 
4990-9.] PATO LTA? 

THEOBROMA CACAO, Linn. ; Hayne; Gewiichse, 1825, ix.) 35; 
Bentley and Trimen, Med. Pl., 1880, i., 38; Kohler, Med. Pflanzen, ii., 
157, tt. aand b; Morris, Cacao, How to Grow and How to Cure It, 1882, 
‘1887; Hart, A Treatise on Cult. and Curing, etc., 1892; Lecomte et ; 
Chalot, Le Oacaoyer et sa Cult., 1897; Gamble, Man. Ind. Timbs., 93; 
Brandis, Ind. Trees, 79; StBRouLtacea. The Cacao’ (sometimes ‘also 
written Cocoa) and Chocolate. A small tree indigenous to Central and 
South America, now largely cultivated in many moist tropical countries. 

Oi! or Butter.—A light-yellowish opaque, solid oil, known as ‘‘Cacao Butter,” 
is expressed from the warmed seeds... This has the pleasant odour of chocolate, 
melts in the mouth with a bland, agreeable taste, has a specific gravity of 0-961, 
and fuses at 20° to 30° C. Recently a large trade has been organised in the 
less expensive solid oil or butter prepared from Cocoanut Oil (see p. 359-60), 
which has unfortunately also. come to be sometimes, described as ‘‘ Cocoa 
Butter.” ry ues 

Cacao Nibs and Chocolate.—The chief product of this plant is the Cacao BEANS 
‘or Nrss—the specially prepared seeds—from which Chocolate is manufactured. 
The tree is raised from seed, is grown at distances of 15 to 20 feet apart, comes 
into full bearing in the fifth to seventh year, and fruits for a number of years 
subsequently. The flowers, which are very small, are formed on the naked 
stems and older branches ; the fruits become 6 to 9 inches long, and each contains 
40 or more large seeds—the beans or nibs of commerce. A tree will yield from 
1 to 10 Ib. dry nibs in the year, according to climate, soil, and treatment to which 
the plant has been subjected. The seeds are removed from the pods, conveyed 
to the fermenting-house, and subjected to a process of “sweating” for three 
days. They are then examined, their positions changed, and repacked for a 
further fermentation of three days: Next comes the process of rubbing or 
washing to free them from dirt and ‘the ruptured seed-coats, lastly the drying 
or “curing.” To accomplish the final treatment, they are subjected to the 
sun, the while being protected from rain or dew, and the term of, exposure 
extended each succeeding day until they are quite dry; but a too rapid dryin 
is regarded as injurious. The nibs are now ready and are in consequence packe: 
and dispatched. In the production of chocolate the nibs are usually roasted, 
ground to a fine powder and flavoured with sugar, vanilla, etc., etc. In estimating 
for trade purposes the various confectionery, the proportion of chocolate they 
‘contain is stated, as also the amount of alcohol present, if any. A singular feature 
of this branch of the trade is the very large quantity procured from Belgium 
(404,844 Ib., valued at £36,818 in 1906). ARTs U sit 

_ TRADE.—The tree has been repeatedly introduced into India (Kew Rept., 
1873, 7; 1881, 28). It is grown to some extent in Malabar, the Nilgiri hills, etc., 
but not with the success attained in Ceylon; there seems, however, no good 
‘reason why this should be so. ‘The imports of “ Raw Cocoa ” mentioned in the 
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returns of Great Britain have ranged from 50 to 60 million pounds during the five 
y ending 1906, and these quantities have been returned at ximately 
, n pounds sterling in value, The traffic in Chocolate is much smaller in 

, owen but of course relatively much more valuable, namely from 8} to 10} 
: pounds in weight and close on one million pounds storia . 

_ addition to these supplies of chocolate, there is the traffic in confectionery to 
Ww reference has alread y been made, The trade in cocoa butter is «till smaller, 

as already mentioned, some proportion of the published returns of that 
se weep must denote cocoanut “Cocoa Butter" and not Cacao Butter.” 

oo Ray ‘andey of Raw Nibs, the British West Indies (especially Trinidad and 
the list of supplying countries (17 million on the average 

of} the five years named); then come Portugal with 14 million (re-exporting, no 
doubt) ; Ok er with 4} ; France with 44; Ecuador with 4; Brazil with 3; and 
* » the British West African (Lagos) supply has expanded from 303,635 tb. 
“in 1902 to 2,112,352 lb. in 1906. [C/. De Candolle, Orig. Cult, Plants, 913; 
=a sap Soc. Ind. (Trans.), 1839, iii., 39 ; vi., 127; 1840, vil., 81; (Proe.) 1843, 

208, 397, 443, 591 ; (Journ,) 1845, ‘iv., 140; (Proc.) 1854, viii., 48; (Journ.) 
1857, ix., 292; 1869, i., 83; (Corresp, and Select.) 1882, vi., 71; (Proc.) 31; (Journ.) 

' 1886, vii., 20; (Corresp. and Select.) 29-40, etc.; Ceylon Cacao, Kew Bull, 1890, 
170; also Honduras Cacao, 1893, 327; and Ecuador Cacao, 1899, 42, ete. ; Cacao 
Indust. in Granada, West Ind. Bull., 1900, i., 415-22; also Art. Drying of Cacao, 
1901, ii., 171-4.) 

4 

a 

_ ‘TIN.—Ball, Man. Econ. Geol. Ind., iii., 313; Hughes, Tin Mining 
in Mergui, in Rec. Geol. Surv. Ind., 1889, xxii., pt. 3, 188-208; 
Holland, Rev. Min. Prod. Ind., 1898-1903, in Ree. Geol. Surv. Ind., 1905, 
xxxii., pt. 1, 90-3; 1907, xxxvi., pt. ii., 81, Tin is said rarely to occur 

_ native or as the sulphide (stannite). The commercial ore is known as the 
dentoxide, cassiterite, or “tinstone.” When pure this contains about 
78 per cent. of the metal. 

Occurrence.—Within India proper. tinstone may be said to be but 
rarely found, but in Burma, more especially the southern portion of 
Tenasserim, it forms extensive and valuable deposits. According to 
Holland (i.c.-1905, 90-1), however, “tin has a wider distribution than 

is generally recognised, and its minerals are often, overlooked through 
the difficulty in distinguishing them from other heavy minerals, Isolated 
crystals of cassiterite have been found recently in pegmatites associated 
with gadolinite in the Palanpur State, whilst in the Hazaribagh district 
of Chota Nagpur instances have been recorded of the accidental produc- 
tion of tin from river-sands by the Native iron-smelters, in addition to 

the recorded occurrences of ores in situ.. The principal deposit, which 

has either been. wrongly, described or has received less attention than it 

deserves, occurs in the Palganj estate near the Barakar river. 

_ “The only persistent attempts made to work tin have been in Burma, 

where cassiterite is obtained by washing river gravels in the Bawlake 

: State, Karen-ni, Southern Shan States, and in the Tavoy and Mergui dis- 

F tricts of South Burma. The work done on these deposits hitherto has 

been, however, on.a smaller scale than might be expected from the favour- 

able reports which have been made as to their extent and richness,” 

~He further states that the average outturn of tin-ore in South Burma, 

during the period reviewed (1898-1903), was 1,645 cwt., valued at £6,876, 

and in 1906, 1,919 cwt., valued at £13,574...“ The metal is exported mainly, 
in. the form of block tin, almost. all of it going to the Straits Settlements. 

This, during the years 1897-8 to 1902-3, averaged 661 ewt. a year.” 

of foreign block tin in India, itself was 24,959 owt; “ the tin exported from 
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Burma is a small quantity compared to the requirements of the country.”” 
The average daily attendance at the tin mines in the Mergui and Tavoy 
districts was 145 persons in 1905 and 141 in 1906... oi 

USES.—A salt of tin is a highly important material in certain methods of — 
dyeing, as practised in Europe, but in this respect it is apparently unknown to 
the Natives of India. It has, however, been used from a very remote period im 
Native medicine. [Cf Dutt, Mat. Med. Hind, 1900, 69-71.] | By certain classes, © 
especially the Muhammadans, the metal is also extensively employed in tinning . 
copper vessels. Copper vessels, to be free from poisonous deposits, must be tinned — 
or kalaied once a month, thus affording constant employment to a large number 
of workmen, known as qal’aigars or kalaigars, who are Muhammadans. In. 
Northern India, vessels which are tinned for the first time are boiled in a solutiom 
of alum, verdigris, sulphate of copper and sal ammoniac. On subsequent occa- 
sions they are simply coated with tin without any previous preparation save 
that of removing the old kalai by scrubbing the vessel with ground kankar 
(brick dust). Tin, reduced to powder, is mixed with sal-ammoniac and applied 
by means of a piece of cotton, the vessel being heated on a charcoal fire. It ig 
then polished with sand and ashes. rg 

Artistic manufactures, in which tinning forms a definite feature, assume 
importance in several centres. Of these the most noted are Moradabad, Jaipur, 
Peshawar and Kashmir. The art seems to have come from Persia, and is essen-— 
tially Muhammadan in origin (Ind. Art. at Delhi, 1903, 16). Tin metal is also 
beaten into leaf or tinfoil, and, after being coloured with lac, is sold in that condition 
and largely employed in the manufacture of cheap jewellery, tinsel decorations, 
and as an adjunct in ornamental turnery. Powdered tinfoil may also be mixed 
with lac to produce a metallic effect, Still another use to which the metal ie 
put may be mentioned, namely the preparation of certain alloys, such as that of 
Bidri ware (Ind. Art., l.c. 46, 211, 217-8). ; 

Trade.—Although the uses of tin are both varied and widespread, 
relative to other items of trade the metal may be spoken of as comparatively 
unimportant. And as already indicated, the supply consists chiefly of 
that obtained from foreign countries. Imports for the period 1900-7 
have been as follows :—1900-1, 22,741 cwt., valued at Rs. 22,08,560 : 
1901-2, 26,002 cwt., valued at Rs. 23,54,456 ; 1902-3, 28,000 cwt., valued. 
at Rs. 25,58,162 ; 1903-4, 40,486 cwt., valued at Rs. 39,29,787; 1904-5, 
39,323 cwt., valued at Rs. 39,36,023; 1905-6, 21,152 cwt., valued at: 
Rs. 24,17,290 ; and 1906-7, 20,336 cwt., valued at Rs. 29,44,061. Ana- 
lysing the figures for the last year, we find that 19,967 cwt. consisted of 
UnwrovgeutT (block) tin and 369 ewt. of ‘Wrovaut tin. Of the total! 
imports, Bengal takes roughly one-half, 10,864 cwt. in 1906-7, the balance: 
being divided between Bombay, Burma and Madras. Of the unwrought. 
tin, practically the whole quantity comes from the Straits, viz., in 1906-7, 
17,486 cwt., and the balance chiefly from the United Kingdom. It should 

be noted, however, that a considerable shrinkage occurred in 1905-6, the ’ 
imports from the Straits having declined by almost a half, and the tota 
imports from 39,323 ewt. (in 1904-5) to 21,152 ewt. nh 

It has already been mentioned that the exports go entirely from 
Burma, and consist mainly of block tin. During the period reviewed by 
Holland (1897-8 to 1902-3), these averaged 661 cwt. Since then the figures 
have been :—1903-4, 480 cwt., valued at Rs. 38,829; 1904-5, 457 ewt.,. 
valued at Rs. 38,268 ; 1905-6, 426 ewt., valued at Rs. 36,761 ; and 1906-7, 
929 cwt., valued at Rs. 72,312. They have thus been increasing. Prac- ' 
tically the whole of the exports are consigned to the Straits. Small quan- 
tities of foreign tin are also re-exported from India, chiefly from Bombay 
to Persia and Turkey-in-Asia. The averages during the six years 1900-6 
came to 1,500 ewt. ; the actual in 1905-6 was 844 cwt., valued at Rs. 90,926. 

Commenting on the production, consumption and prices of tin for the ’ 
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_ year 1905-6 throughout the world, Noél-Paton (Rev. Trade Ind., 12-3) 
affords ony sateresting particulars that will Y perusal. 
Tig Linschoten, Voy. HZ. Ind., 1598 (ed. Hakl. Soc.), i., 104, 120; Birdwood and Foster, H.1.C. First Letter Book, 1600-19, 81, 83-4, ete. ; Tavernier, Travels, 

1 (ed. Ball), ii., 162; Milburn, Or. Comm., 1813, ii., 314-5; Hoey, Monoy. "rade and Manu/, N, Ind., 1880, 162; Kipling, Journ, Ind. Art, 1887, it. (man 
4 Paseneee) ; Hughes, Tin Smelting in Malay Penin., Rec. Geol. Sure. Ind. 1886, 
. + pt. 4, 235-6 ; also Pros. Operat. in Mergui, 1893, xxvi., pt. 1, 43-53: Watt, 
_ Rev. Min. Prod. Ind., 1893-7; also Stat, Atlas Ind., 1895, 36-7; Grundy, 

_ Rept. on Inspect. of Mines, 1896, 67 ; 1897, 62; Parry, Rept. on, Tin Mining in Prot. Malay States, 1898, 26-33 ; Thorpe, Dict Appl. Chem., 1900, iii, 887-48 ; 
: Mat. Med. Hind., 1900, 69-71 ; Stonier, Rept. Chief Inapect. of Mines, Ind., 

1902, 19, 25, ete. ; Rec. Geol. Surv. Ind., 1906, xxxiii., pt. 1, 19; xxxiv., pt. 2, 
61; Anglo-Orient. Comm., May 1906, n.s., i., 281-4; Journ. Soe. Chem. Indust. 
rod articles). ] 

_ TORTOISE AND TURTLE, and Tortoise-shell Manu- pD.E=P., 
_ facture.—The two animals of chief importance that fall into this vi. pt. i, 
_ place are :— 431, 433. 

Chelone imbricata: Boulenger, Fa. Br. Ind. (Reptilia), 49; Hawk-bill 
mery Martin, Hist. E. Ind., i., 226 ; ii., 148 ; iii., 580-1; Birdwood, Turtle. 

Indust. Arts, 218; Mukharji, Art. Manuf. Ind., 247, 282; Hunter, Imp. 
_ Gaz., vili., 394, 396; ix., 251; x., 297. The Hawk-bill Turtle or Indian 
_Caret, kachakra, alingi-thadi, ammah, sisik-kurakura, sisik-panu, ete. 
Is @ marine carnivorous species, plentiful on the coasts of Ceylon and the 
Maldives. 

' The Natives eat the flesh but it is unpalatable to Europeans, though the Flesh and 
are regarded as equal to those of other pes. One of the errors of suleniogertts a 

_ speak of “tortoise-shell”’: the name should rather be “turtle-shell”; and though Shell. 
other species afford shells sometimes used as substitutes, this animal affords t 
true tortoise-shell. Its value depends on a warm translucent yellow colour, 
dashed and spotted with rich brown tints, and on the high polish which it may 
take. In China, shells with white ground and black spots that touch each other source: 
are most admired. The finest shell is obtained from the Western Archipelago, 
but is exported from the southern coast of the Indian continent, Ceylon, the West 
India Islands, and Brazil. The scales are detached from the turtle either by separation of 
actual force after the animal is killed or by immersion in boiling water. If taken Seales. 
from the animal that has died a natural death or after decomposition has set 
up, the shell becomes clouded and milky. From very earliest times tortoise-shell 
has been a prized ornamental material. It was brought from the East to ancient 
Rome by way of Egypt, and was used as a veneer for furniture. Vincent 
(Periplus, etc., 1800, app., 48) says that in the time of the Periplus this article Bariy 
was largely traded in, being procured from Africa, Socotra, Malabar, Laccadive Ssowledge. 
and Maldive Islands, etc. In modern times it has been employed in Europe for 
the characteristic inlaying work known as Bhu/ Marquetry. It is used as a veneer 
for small boxes and frames and moulded into snuff-boxes and cigar-cases, also 
formed into knife and razor handles or cut into combs. Vizagapatam may be yVirseapatam 
said to be the chief Indian locality where tortoise-shell is utilised in ornamental Ware. 
work. [C/. Fryer, New Acc. 2. Ind. and Pers., 1675, 211; Ovington, Voy. to 
Suratt, 1689, 517; Milburn, Or. Comm., 1813, i., 63; Bruce, Travels, bitin 
215; Brandt and Ratzeburgh, Medicin-Zoologie, 1829, i., 181-08, tt. xxi., xxil. ; 
Journ. Bomb., Nat. Hist. Soc., 1897, x., 153 ; Watt, Ind. Art at Dethi, 1903, 153-6, 
193-4.) 

C. mydas: Boulenger, /.c. 48. x 
The Green or Edible Turtle or the leik-pyen-won or leik-kyae of Burma. This vi. pt. i., 

is a herbivorous —— found in the tropical and seep.» anger though Sine State 
in the Bay of Bengal. Its flesh forms an important le of . though a 
certain latione it is said to become poisonous. The erie of the fades seas Turtle, 
is believed to rival in size and flavour that of the Atlantic. The eggs are very ae 
rich and have a taste somewhat like marrow ; they may be kept for weeks even ¢ 

1079 



TRICHOSANTHES 
ANGUINA. > 

D.E.P., 
vi., pt. iv., 

Water 
Chestnut. 

Ain-i-Akbari. 

Seasons. 

Production. 

Extended 

Production, 

THE! SINGHARA ‘NUT 

when exposed to the air (Crawfurd, Journ. tovAva, 1834, ii., 178 ; aha 
Rambles of a Nat., 1868, 426.) | 

The following are, species of less value :— 
Emyda granosa ; Boulenger, l.c.. 17. The bungoma is a river turtle ‘boll in 

the Indus and Ganges. Its flesh is eaten. . 
Testudo elegans: Boulenger, /.c. 21; Rice, Gaz. Mysore, 1877, i hoe land 

tortoise, found all over India except “Lower Bengal. ‘Its flesh is eaten’ by the 
Natives, and in, Burma is especially esteemed as a delicacy. [Of. Pry be 
E. Ind., 1655, 9.1 

i Yt 

TRAPA BISPINOSA, Rowb.; Fl. Br. Ind., ii. , 590: Duthie amc 
Fuller, Biba and Garden Crops, iii., 32-4, t.° xeviii ; "Cooke, Fl. Pres. 
Bomb., i., 518; Duthie, FI. Upper Gang. Plain, 1903, "358; Prain, Beng. 
Plants, 1903, 1, 508; Onacracez&. The Singhara Nut, Water Chestnut, 
singhara, paniphal, gaunri, shingddd, kubyakam, karim- -polam, ete. A 
floating, herb, found in Jakes, tanks and. pools throughout India, and 
Ceylon ; often specially cultivated for its edible fruit. [C/. Cyperus 
esculentus, p- 465.] 

This aquatic, plant has been grown in India from the most ancient times. 
Ball suggests that it may be the edible fruit which Garcia de Orta describes under 
the name das caceras ( 1563, Coll., xi. ; also in Proc. Roy. Ir. Acad., 3rd ser., 1889- 
91, 1., 397), but that I am disposed to regard. as a mistake./ It is, however, men- 
tioned in the Ain-~i-Akbari (1590) as one of the crops on which revenue was levied 
(Jarrett, transl., 1891, ii., 65). . In certain parts of the country the kernels are 
ground down and employed for making the coloured powder (gulal) used during 
the Hélé festival. The flour, moreover, is considered by the Natives a. cooling 
and useful article of food in bilious affections and diarrhoea, and it is in addition 
employed in the preparation of poultices. Both the kernels and, the, flour 
made from them are largely used as food, and in all localities where the plant 
occurs in any quantity. In fact it may be said to be extensively cultivated, 
e.g. in Kashmir, the United and Central Provinces, etc. For this purpose the 
fruits or nuts are scattered over the water at the end of J. anuary and pressed into 
the mud, In a month they begin to throw out shoots, and in June the plants are. 
thinned out and transplanted... The nut forms under water in October, and. is 
gathered in November and December. A highly instructive account of singhdra 
cultivation will be found in Sir Walter Lawrence’s Valley of Kashmir (1898, 72,, 
345, 354-5). He speaks of it as less cultivated now than formerly, Moorcroft 
(Travels; 1823, ii., 136, 227) estimated the production at 384,000 maunds of nuts 
a year, but in Lawrence’s opinion, the production to-day might be more safely, 
returned at 100,000 maunds. He observes, ‘‘ Of the chief varieties the is 
called basmati, in honour of the rice of that name, The basmati is a small nut 
with a thin skin, and gives one-third of kernel for two-thirds of shell. _The 
dogru is a larger nut with a thicker shell, and the kangar has a very thick shell, 
with long projecting horns and gives the least kernel of all.” | 

A more extended cultivation of the singhdra nut in all localities where water 
abounds has been advocated at various times, and experimental cultivation in 
the reservoirs and lakes of the Madras Presidency has been specially recommended... 
The kernel abounds in starch, and is eaten either raw or cooked, esp cially by 
Hindus. It may be boiled whole, after soaking a night in water, roughly, eae 
up and/made into a sort of porridge, or ground to meal’ and made into, 
(Cf. Paulus Aigineta (Adams, Comment. ), iii., 378; Jones, As. Res., ii... 350-1; 
Forster, Travels, 1798, ii., 29; Sleeman, , Rambles of.an Official, 1844, = 101; 
Fortune, Tea Dist. of China, 1853, ii, 11; Journ. Agri.-Hort. Soc. Ind., 1878; 
n.s., V., lii.-v. ; Simmonds, in Ind. Agrist., Feb. 16, 1889, 91; The Bower Manuscript 
(Hoernle, transl. ), 1893-7, 106, 121; Agri. Ledg., 1896, No. 39, 414; Craddock, 
Rept. Land. Rev. Settl., Nagpur, 1899, 68; Woodrow, Gard. in. 1 Indy 1903, 322 ; 
Firminger, Man. Gard. Ind., 1904, 233.] tT 40 spaott) ef 

oviduod S os 

TRICHOSANTHES, ‘inns's Fl. Bre Ind.,. iis:°606-20¢"Praing! 
Beng. Plants, 1903, i., 517-8 ; Duthie, Fl. Upper paar ‘Plain, 1903, 362-5 
Cooke, Fl, Pres. Bomb., ‘i, 525-7; Cucurpirace,,,. A, genus of cucur-. 
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THE SNAKE GOURD FOENUM-ORACUM 

bitaceous plants, several species of which are cultivated throughout 
. Bong sth as ib ohtrgs . 
pap: Linn; Duthie and Fuller, Pield and ms i 

The Snake Gourd, purwul, ohichtApa, Jhcjkinda, polos Yona’, ve . pater; Sth iets Gousd 
ita, etc. An annual creeper, considered by De Candolle to 

asarainy-season crop. The long cucumber-like fruit is eaten as vegileitl 

__T. cucumerina, tinn.; Kirtikar, in Journ. Bomb. Nat. Hist. Soc., 1802, vii., 
487-8, t. E. The jangli-chi-chéndd, banpatol, gwal kakri, ran parul, réné-chapada- 
vali, rap jg. pesgam adavi-potta, etc. A climbing annual, found throughout 

‘12 and Ceylon. It has various medicinal qualities ascribed to it, and the Medicioe. 
_ tender shoots, dried capsules, seeds, leaves and roots are all used in Native 
me » The ripe fruit is said to be stewed and eaten by the Natives. [O/. 
Pharmacog. Ind., 1891, ii,, 72-4,] 
7. dioica, ford. ; Duthie and Fuller, Lc. iii, 23. The porvar, potél, kombu- 

i, kommu-potta, patolam, etc. An extensive climber common throughout 
the _ of Northern India, from the Panjab to Assam and Eastern Bengal. 

_ © Itis extensively cultivated during the rains. In Bengal, cuttings dre planted Seasons. 
at the end of the rainy season and fruiting on from March to September, 
after which the crop may be kept for a second year by ploughing and weeding im 
October and irrigating in February and March. Mukerji estimates the cost of Cost and 
cultivation in Bengal at Rs. 26 per acre and the outturn at 100 maunds, worth Otters. 
about Rs. 60. The leaves, fresh juice, and the fruit and root are all used medicin- 
ally, while the unripe fruit is eaten by the Natives and the tender tops are cooked Vegetable. 
asa pot-herb. . The young or unripe fruit is valued by Europeans, and next to 
potatoes and brinjals is perhaps the Negetahle in greatest favour. [C/. Banerjei, 
Agri. Cuttack, 1893, 117, 197; Dutt, Mat. Med. Hind., 1900, 169-71 ; Mukerji, 
Atatlait: Ind. Agri., 1901, 347-8; Firminger, l.c. 172; Roy, Crops of Beng., 

's 14 5)... ; 

‘ T. palmata, foxb. ; Kirtikar, /.c. 71-6, t.. B. The Milindrdyan, mékdl, parwar, 
kaundal, kavandala, korattai, avvagida-pandu, etc. A Nig fa. climber, common 
in moist thickets from the Himalaya to Ceylon. The fruit root are medicinal, Medicioe. 
and the former, though inedible in the wild state owing to its severely drastic 
Pecperhen,. may under cultivation become a wholesome vegetable, ue well 
oiled. [Cf. Pharmacog. Ind., l.c. 70-2; Woodrow, Lec. 330-1.) é 

TRIGONELLA, Linn. ; Fl. Br. Ind.,ii., 87-9 ; Prain, Beng. Plants, DEP., 
1903, i., 413-4; Duthie, Fl. Upper Gang. Plain, i., 208-10; Lecuminosx. vi. pt iv., 
A genus of annual herbs that comprises some 50 species, two of which only 
are of economic interest in India. 

T. corniculata, Linn. ; Roxb., Fi. Ind., iii., 389; Hamilton; Stat. Ace. Dinaj., Vegetable: 
194... The lunkaika, piring. Cultivated as a pot-herb. Hamilton observes that 

: J 5 E 5 i i 7 4 2 3 : i 3 . 

: i : : : i ; z j ; 

April. On saildb lands it is sown at the end of October or Of Season, 

CINE from remote antiquity. It is grown chiefly as a food ant fodder crop, Poder. 
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163; Buchanan-Hamilton, Stat. Acc. Dinaj., 1833, 188; Pharmacog. Ind., i. 
401-4; Banerjei, Agri. Cuttack, 1893, 104; Gaz. Montgomery, Dist. Panjab,, 
1898-9), 147; Lakshman Dhargal Ker, Notes on Therap. of Indig. Veg. Drugs, 
1899, 56-7; Dutt, Mat. Med. Hind., 1900, 144.] A: ye 

TRITICUM VULGARE, Villars, Hist. Pl. Dawph., 1787, ii, 
153; ZT. estivum, Linn., Sp. Pl., 1753, 85; T. hybernum, Linn., Sp. Pl., 
86; TZ. sativum, Lamk., Encycl., 1786, ii., 554; TL. monococcum and T. 
spelta, Buchanan-Hamilton, Journ. Mysore, etc., 1807, i., 296-7, 373-4, 
405; ii., 107, 160-1; Vilmorin-Andrieux & Cie., Les Meilleurs Blés, 
1880, 28-158 and tt.; Hackel, in Engler and Prantl, Pflanzenfam., 1887, 
ii., pt. ii., 80-6; Duthie, Fodd. Grass. N. Ind., 1888, 68; Prain, Note 
on Races of Bengal Wheat, Dept. Land Rec. and Agri. Bull., 1896, No. 3; 
T. vulgare, Fl. Br. Ind., 1897, vii., 367; Moreland, Australian Methods of 
Test. and Improv. Wheat, in Agri. Ledg., 1901, No. 2; TZ. hybernum and T. 
estiwum, Gammie, Provis. Class. of Ind. Wheats, Cult. at Poona and Manjirt 
Farms, 1903, 1-14, tt. i.—viii. | ze | 

Waueat (froment, Fr.; weizen, Germ.) has numerous Indian syno- 
nyms. The grain would appear to be most widely known in Sanskrit. 
by the name godhuma, and according to Dutt (Mat. Med. Hind., 269), 
‘three varieties of wheat are mentioned in the Bhdvaprakdsa, namely 
mohdgodhuma or large-grained, madhuli or small-grained, and nihsuki or 
beardless.”’ The first, we are told, came from the West, and the second. 
was indigenous to India. The most general vernacular names are often 
closely connected (like the Persian gandum) with the Sanskrit godhuma, 
thus :—géhin or gitin, gahu, ghum, gohum, gahung, ghavum, gawn, gom, 
gam, gih, kanak, kank, rozatt, dro, do, zud, gandum, godumai, godu-mulu, 
godhi, kétanpam, giyonsaba, etc., ete. arele 

History.—The cultivation of wheat, says De Candolle, is prehistoric. It is 
older than the most ancient languages, each of which have independent and 
definite names for the grain, such as the Chinese mai and the Hebrew chittah, 
etc., in addition to the Sanskrit names already mentioned. The Chinese grew 
wheat 2700 B.c. Heer found a small-grained wheat in the deposits identified 
with the earliest lake-dwellers of West Switzerland—date about the time of the 
Trojan war or earlier. Unger detected the same grain in a brick of the pyramid 
of Dashur in Egypt, to which he assigned the date of 3359.c. Another form of 
wheat has been found in the less ancient deposits of the lake-dwellers of Switzer- 
land and Italy (Stone Age), and still a third or intermediate form at Aggtelek in 
Hungary. According to Hackel, the wheat found in the most ancient of these: 

_ deposits is 7. dieoceum, This is a summer wheat grown occasionally in Southern 
Germany, Switzerland, Spain, Servia and Italy, and used largely in the manu- 
facture of starch. The more recent forms, that author identifies as belonging to. 
T. monocoecum, Hitherto it has been affirmed that the wheats. found in as- 
sociation with the lake dwellings were quite distinct from any known modern 
wheats, but Hackel’s determinations would seem to remove that impression, while 
confirming the belief that the wheat named preceded the appearance of those 
which constitute the bread wheats of to-day. 

On the authority of Berosus—a Chaldean priest—wild wheat is accepted as 
having been seen in Mesopotamia. But similarly, the evidence of Strabo (who 
lived 50 B.c.) is often given as supporting the belief that wild wheat had been 
discovered in the Indus valley. In another place (p. 823) I have produced 
evidence, however, in favour of the idea that the wild plant that looked like wheat 
—of which Strabo spoke—may have been Oryza coarctata and not wheat at 
all. Other early references to wild wheats might still be given, but their value 
may be questioned when it is added that no modern botanist has recorded the. 
discovery of wild wheat, nor, in fact, given any very satisfactory evidence of. 
feral wheats (that is to say, of wheats that had survived in a self-sown condition. 
from former cultivation). The authentic cases of wild wheat recorded by modern. 
travellers, so far as can be ascertained, are unconnected with the true wheat~ 
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TRITIC tM 
VARIETIES AND RACES VULGARE 

History 
Bee Sct! Voela eppeee: oe, be wh rat of cultivation of which little trast- Asiatic rether 

hy evid as origin, except perhaps that more closely ‘an 
connected with Asia than with Europe. ~— eye: eure Lurvyees. 
A remarkable silence may be said to characterise the hae Cultivetion in 
author ing wheat cultivation in India, until well into tan not india. 

in scords of provisioning the ships which in 1607 sailed from ~~ to 
. These were commanded by William Keeling and William Hawkins, 

latter, on reaching Surat, having had instructions to proceed on # mission 
the court of the Great Mughal, In the list of articles supplied to the Pinnace, 

we read of so many “ bushells of Steale Wheate”’ (see 3% ). Sir George Bird- 
tter- 

may say of it, as one sometimes spake of the bread made in the of 
it is panis pane melior, bread better than bread.”’ So also Fryer (New 

Ace. EB. Ind. and Pers., 1672-81, 119) mentions the Deccan as ing “ wheat Deccan Wheat, 
as good as the world affords.’ It is, however, significant that Milburn (Or. 
Comm., 1813) makes not the slightest reference to Indian or Eastern wheat. 
though under most commodities he gives important cha such as The Present 
State of the Tea Trade, The Rise and Progress of the e in Sugar, ete. 

_ Species, Varieties, and Races of Wheat.—The distinction between Species 
Spring wheat (7. cestivwm) and Autumn wheat (1. hybernum) can 4 
have no importance, since these names do not denote structural differences, 
and, moreover, are interchangeable climatic conditions according to the 
country where grown, and even in the same locality, according to the 
dates of sowings. If gradually changed, the autumn sowings being g year 
by year made a little later, and the spring a little earlier, autumn wheat 
may become spring wheat, and vice versé. A wheat sown in the autumn 
in the plains of India, if carried to the temperate Himalaya or to Europe, 
would have to be treated as a spring wheat. 

In point of actual botanical priority, however, the name 7. cestivwue 
should be given to both spring and autumn wheats ; in other words, to 
all the wheats that by Lamarck were called 7. sativum, and by Villars 
T. vulgare, . 

According to some writers, the assemblage of the so-called true wheats has Wono- 
been evolved from 7. monococeum (Vilmorin, Le. 21, t. 156), a plant in- eoccum. 
digenous to Servia, Asia Minor, the Crimea and the Caucasian area of Meso- 

potamia. As its botanical name implies, it is characterised by the presence 

of but a single seed within the little ear, and ite other structural characters place 

it as a form of spelt rather than of wheat pe ; indeed it is often called “ smal! 
spelt.” It has a pale green colour and a flat, short ear. It is, however, still 

cultivated in Spain, and more rarely in France and Germany. The grain is not 

often used for bread, but rather for mush, and the plant is valued as cattle 

fodder. The yield is said.to be from 25 to 35 bushels an acre. Vilmorin would 

appear not to have been successful in his attempts at crossing this with other 

ats... Moreover, Hackel.and most modern authors it as quite un- 

connected with the true wheats, and entirely infertile with them. Hackel ac- 

rdingly refers! the important grain-yielding forms of Tritéewm (apart from 

gitops), to the following chief forms: 7. menecoceum, T. sativwur and 

T. Potonicum. Having isolated 7. monococeum by itself, he then proceeds 

to. speak of 7. saticum, and observes that under cultivation many races have 

been | produced, of which those with the rachis articulated are most prob 

nearest related to the original stock, whatever that may have been. The brittle- 
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ness of the rachis exists, however, in different degrees, and is. correlated with” 
the more or less: firm, closing of the glumes. Hence he isolates the forms. feta 
T. sativum into: adie r 

(A), Rachis articulated at maturity and grain Sraals enclonead by the glumes : 
(a) spikes loose, almost four-sided = 1%. sativum, var. spelta, and. (b), spikes. 
very dense, laterally compress = 7. sativum, var. dicocoum (= 7. comy lower « 
Seringe, also, Vilmorin, lic. 21, tt, 162, 154). Two-grained spelt. is grown in 
certain parts of Southern Europe and is sown in spring. Its grain is used chiefly. 
in the manufacture of starch, , 

Both; the forms (or groups of forms) thus indicated approximate closely to, 
LT. monococewm, however, and according to De Candolle and other. writ 
that species. may be but the ancient form of the: spelt wheats (quette) ‘and 
dicoceum, just mentioned). 

Spelt wheat (7, Spelt, Linn., Vilmorin, le. 20, 146, 148, 150) is, in Tobe one. 
of the oldest, grains, and there are awned and awnless, hairy and glabrous, 
white, grey and reddish-coloured forms of it. It was in ancient times the ¢ ief 
grain in Egypt and Greece and was cultivated everywhere throughout the Barna 
Empire. | Its cultivation has been largely discontinued, and, except in. N 
Spain, is unimportant in Europe. In India its cultivation is met wit 
Sind to Mysore, especially in Bombay. Apparently the first definite Bi Ss 
of the existence of this wheat in India was made by Buchanan-Hamilton, pad 
subsequently, by myself in the Journal, Royal g Dien Society of Eng 
(1888, xxiv., 36-8). A long and interesting account of it was published by t 
late Mr. E..C. Ozanne in the Statistical Atlas of Bombay (an account reprinted by 
Lisboa, List, Bomb. Grass., etc., 1896, 129-30). It is known in India as raphe 
(or khapli), a name which is said to denote the difficulty experienced in separating 
the grain from the husk. It is also called by other names, such as god, hotte 
godht, and pamban. Its value lies very largely in the fact that it is grown during 
the kharif season, all the other wheats being rabi crops. Hamilton speaks, we 
ever, of two seasons of cultivation in Mysore. It can be profitably r on 
poor soils, where the other’ wheats could not be grown. Its demands, | says 
Hackel, are less, its liability to disease lower, and the grain being firmly retained 
within jthe glumes, makes it proof against the attacks of birds... Aceording to. 
Hamilton, #. monococeum (jave godhi) and 7%. Spelta are the two. wheats of 
Mysore, and Mollison, i in the opening paragraph of his article on wheat (Textbook 
Ind. Agrt., 1901, iii., 24), mentions @. »®onoecocewm as a wheat “‘ said’ to be culti-' 
vated.”’ (See Mysore below, p. 1099). 

In this place it may be useful also to dispose of 2. Polohiewm, (Vilmnovisi,, 
l.c, 20, and t. 144)—Polish wheat. It is a very striking species with large com- 
pressed, mostly bluish-green (glaucous) spikes, iheeaily: distinguished by its 
empty glumes, which may be one inch long and enclose all the flowers of the 
spikelets. _Hackel suspects that/it is, perhaps, not a true species, but may have 
originated by culture. . But Poland is, however, by no means its native country.. 
Perhaps Spain, where it is still cultivated on a large scale, has a stronger claim. 
It is also met with in Italy and Abyssinia, but apparently is not grown in India, 
It much resembles in its long and slender fruit some of ohe forms of rye, and is 
in fact, often sold under the name of Giant Rye. sot 

This leads now to the consideration of Hackel’ 8 group— 
(B) Rachis not articulated at maturity, grain visible between the open trait 

glumes and thus readily falling out. This he distinguishes as 7. sativum, var. 
tenax, which he further says is referable to four imperfectly chavactorised: races. 
These may be indicated thus :— i 

1.. Empty glumes distinctly keeled on n the upper half, rounded lucha’ 
* Spikes long, more or less: loose in sutivem, race rue (Vilmorin, 

Le. tt: 28+122). © 
** Spikes short, dense, dintinetly/ four-sided i in @. sativum, race oka 
2. Empty glumes, sharply keeled at the base: 
*** Fruit short, thick, not compressed in %. satiawm race turgideem (vile 

morin, Jc. 18, tt..28, 130, 132, 134). ' 
eee Fruit’ voblong, narrow, somewhat. laterally compressed: and acute: in 

T. sativum, race durum (Vilmorin, /.c: 19, tt. 136, 138, 140, 142). 9) soy 
« -The:race to which Hackel thus restricts the namevulgare | ‘embraces: numer 
ous forms, such as awnless and bearded, naked and. hairy, white, bluish and 
reddish ispikes,: ‘It is perhaps one of! the’ oldest of the modern wheats and the 
most: valuable imEurope, America; India‘and Australia. Several: hundred forms: 

1084 

——— 



VARIETIES AND RACES ‘VULGARE 

lof this wheat have been described: ' sonnei = 
q SUM Risenhias) onie-xelavteqiven seed enlienh des rot a ety 

endure much wet weather, but the red and white forme are interchangeable 
; ai environment, A better classification is perhaps into beardless and 

a ) race compactum—the dwarf or hedgehog wheats (the latter name being Compac- 
i , tothe awned forms)—is cultivated in the ree a: Alps, Wartemberg, tum. 

ace, Switzerland, Chili, Turkestan and Abyssinia, They are epecially 
ormy regions, and are at the same time profitable on soile where other wheats 

not be grown. They have short stiff straw. 
the form to which the name turgidum or Rivet Wheat haa been assigned Turgidum. 

welvets and it affords long, rigid, nearly useless straw, The grain is 
Saatisares, short and thick, with a blunt apex. It ie rich in starch 

Laat fore Le iP Oral usually greyish in colour. so-called 
eats (Egyptian wheats) constitute a sub-race under compositum and 

Lastly, race or group of forms designated durum comprehends all the Durum. 
, 4 or flint wheats—the Macaroni Wheats. They are recogni bY ward Spring 

ir long, bristling awns, almost solid culms, very hard, pointed vitreous, Wheats. 
' ‘mealy grains, and often black awns. tivated in the M 
-eountries and Asia Minor, and are most important in § and Northern Africa. 
~The grain is specially rich in gluten, hence their being y used in the manu- 

f£ macaroni. 
See the third Hybrid Conference held in London during 1906, Philippe de Vimorin. 

Vilmorin of Paris per the position regarding the origin of the forms of wheat 
-thus—‘t When my father began, in 1878, cross-fertilisation between the different 
Smeg wheats, the object he had in view, and which he fully proved, was that 

-all our wheats—with the exception of Tritiewm monococeum—came from one 

and the same.common origin. In consequence of his experiments, he was able 
to base his argument on two well-proved facts, namely :—(1) that the six species 
(2. sativwm, Lam., 1. turgidum, LT. durum, Desf, T. Potonioum, b, T. Spelta, Hybrids. 

L, and T. amylewm, Seringe) of cultivated wheats can be crossed amongst them- 

selves and give products indefinitely fertile. (2) That on crossing any two of 

these six, the other four may appear among the results,” F 

‘Only the briefest possible abstract has been attempted in the fore- 
going observations regarding the classification of the varieties and races 

of wheat usually adopted by writers on this subject. The student who 
may wish fuller details should consult Kérnicke and Werner (Handbuch 

des Getreide baues, 1885, ii., 209-529), where it will be seen several hundred 

forms are discussed. | 
[Cf. E. M. Shelton in the Report on the Rust in Wheat Conference (held in 

Brisbane, Queensland, 1894); U.S. Dept. Agri. (Botany) :—Carleton, Russian 

Cereals, Bull.; 1900, No. 23, 12-30; also Macaroni Wheats, Bull., 1901, No. 3; 

Scofield, Algerian Durum Wheats, Bull., 1902, No. 7; Carleton and Chamberlain, 

Durum Wheats, Bull., 1904, No. 70; Lyon, Improv. Quality of Wheat, Bull., 

1905, No. 78; Rept. Third International Conference, 1906, on Genetics (published 

Royal Horticultural Society).] : , 

"Practical Aspects.—From the study of an extensive series of Indian Watson's 

imens sent to London, some years ago, the late Dr. Forbes Watson mote 

pounded the following classification :—(1) white, soft ; (2) white, hard ; 

(3) red, soft; and (4) red, hard. The vernacular term pissi usually denotes i. 

‘soft wheats, and these are the wheats chiefly exported from In Toa 

“certain extent these four groups are cultivated side by side in the same 

district, but on the whole a geographical isolation may be perceived. 

“Northern India, for example, produces mainly soft wheats, while Southern 4r=* 

India and Bengal grow mainly hard forms. The cultivation of the finer 
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qualities of soft wheats would appear to be for the most part comprised 
within the upper basins of the three great rivers—the Ganges, the Indus, 
and the Nerbudda. South of the Nerbudda, the true soft wheats may 
be spoken of as very nearly unknown. The prevalent wheats of the 
United Provinces and of some parts of Bihar and Tirhut are soft white, 
and of the Panjab soft red. ‘Some years ago the late Col. Wace estimated 
that out of the 7 million acres. of wheat then in the Panjab, 5 million 
were under soft red wheats. But the soft red extends farther to the south 
than the soft white. Hard wheats predominate in the Deccan, Berar 
and some parts of Bengal, and the less valuable form, hard red, extends 
farthest to the south, and is the only wheat capable of cultivation in the 
moist climate of the lower Gangetic delta, in Orissa and in Burma. In 
many parts of the Bombay Presidency, ‘south...to Mysore and Madras 
Presidency, an extremely hard red wheat becomes prevalent, namely 
that already mentioned under the name spelt. 

Prain (Note on Races of Beng. Wheat, in Dept. Land Rec. ond ap lc.) 
discusses the value of the characters based on the consistence of the grain 
—the hard and soft; also the distinction according to colour—white 
and red ; and lastly, the condition of bearded and beardless grains. He 
finally comes to the conclusion that little reliance can be placed on. suck. 
distinctions taken by themselves. He, however, points out that white or 
grey wheats, whether soft or hard, have, as a rule, distinctly broader leaf- 
blades than have the red wheats, and adds that in Bengal the wheats 
grown are practically all bearded. Summing up his observation of these 
aspects, Prain comes to the conclusion that. Watson’s classification, which 
combines consistence and colour of grain, is of practical value. The soft 
white wheats of Bengal are called dudhia; the soft red wheats, jdmdli ; 

the hard grey wheats, gangdjuli, and the hard red, kheri. Mukerji (Hand- 
book Ind. Agri.) mentions fifth and sixth forms, namely piusa and 
nanbia. 

In the United Provinces the daudi wheat is spoken of as the finest. 
Mundia denotes a white, soft wheat of good quality, which is beardless. 
This wheat is met with here and there: thus Russell alludes to it in his 
Gazetteer of Damoh as grown in embanked fields, since it requires more 
moisture and is less liable to rust than the bearded wheats. The account 
given by F. G. Sly of the wheats of Hoshangabad (Rept. Land Rev. Settl., 
1891-1905, 26-7) is probably more or less applicable to the whole of the 
Central Provinces. “ The principal kinds, of wheat grown are pissz, soft 
and starchy, white; jalalia, hard and glutenous, white ; daodia, soft and 
starchy, white; saharia, soft and starchy, white ; kathia, hard and gluten- 
ous, red; and bansi, hard and red. All kinds are bearded, no beardless 
wheat being grown, which cultivators say is because birds attack it more 
freely. At present no less than 80 per cent. of the wheat, sown is piss?, 
whereas at last Settlement. pissi is described as an inferior kind, little 
sown, jalaha and kathia being grown in about equal proportions. This 
remarkable change has been brought about by the export trade, pissi 
being in the greatest demand, Jalalia 1 Js still preferred for home. con- 
sumption, because it makes better sujz.” The cultivation of white soft 
wheats in most provinces of India has greatly expanded with the foreign 
demand, 

G, A. Gammie (Provis. Class. of Ind. Wheats, l.c.) subordinates the 
characters, based on the consistence and colour of grains to the. presence 
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_ wrabsence of a beard. He forms six sections :—two of which are beard- 
_ less and correspond, he says, to 7. hybernum, Linn. (Le., tt. i., tin tik, iv.). 

Bp ' would appear to be for the most part white wheats both soft and 
hard, though one of them, the jonaria group, is described as hard red, 
and the illustration shows it to be shortly bearded (certainly not 

bea ). Gammie’s third section he designates as the kdli kushal, 
ba ior kahno wheats, which he identifies with 7. pilosum (Le. t. v.). 
In these, the spikelets are velvety, bearded, and the grains described as 
hard white, yellow or red. The bakshi wheats are almost confined to 
_ Bombay, more especially the Deccan, and are not met with in the Konkan. 
r _ Then the fourth and fifth sections are also bearded wheats, which Gammie 
oe or of T. estivum, Linn, The former he calls popatia 
=i (Le., t. vi.), a form met with mostly in Bombay and the Central 
_ Provinces, and possessed of hard yellow or hard red grain. The latter he 

designates the daudkhani wheats (l.c. t. vii.) ; these are shortly bearded 
and the grains soft white, hard white or hard red. They are met with 
in the Panjéb and, Gammie says, may be viewed as the transitional 

forms between the long bearded and beardless wheats. Lastly, his sixth 
_ section (/.c., t. viii.) embraces the various forms of khapli already discussed 

__-(p. 1084). These, he says, are awned and have a covered, hard red grain. 
An American correspondent of Gammie’s, it would seem, had identified 
the Bombay khapli to be the same as Emmer wheat of Siberia—* a 
variety used to transmit rustproof qualities.” But in 1903, Gammie tells 
us, the khapli ‘‘ became decidedly rusted, so that it has now lost its long- 
maintained reputation of immunity.” 
_ Hybridised and Pedigree Wheat.—The improvement of the stock 
of wheat has for many years been recognised as an essential feature of 
rational cultivation. Recent research would seem to show, however, that 
not only better but more immediate and more enduring results are likely 
to be attained by hybridisation of stock than by the tedious process of 
selection that hitherto has resulted in what are known as pedigree wheats. 
It is, in fact, not enough to know the species and varieties of Triticum; it 
has become imperative to be able to recognise the races and to successfully 
-eross these in directions ascertained to secure the fixation of properties 
of value in direct adaptation to environment. For example, the property 
of certain flours, known technically as “strength,” that is to say the 
capacity to afford a large loaf, has been established as a racial character- 
istic that may be secured by the adoption of certain stocks, or by their 
utilisation in hybridisation. At one time it was assumed that strength 
-was due to manuring, to methods of cultivation, to soil and climate, or 

to season of reaping, but each and every one of these opinions have 
been tested and found unconnected with the production of “ strength.” 
All English wheats are admittedly deficient, but Red Fife Wheat (among 

others that might be mentioned) has been found not only to possess 
that property, but to preserve it when grown in England, and to trans- 
mit the same when employed in crossing with standard English wheats, 

such as Golden Drop. [Cf. Hall, in Journ. Board Agri., 1904, x., 321- 

33 ; Rept. Confer. on Genetics, Roy. Hort. Soc., 1906, 384.) In a brief note 

by Howard (Agri. Journ. Ind., 1906, i., pt. iv., 401-3) it is very properly 

a urged that the first step toward improvement is to secure uniformity. 

He has accordingly pointed out that in India it is not uncommon to 

find wheat not only grown mixed with barley, gram and other such 
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‘THE WHEAT PLANT 

¢rops, but to discover several distinct races of wheat mixed in one ana 
the same field. 8 

Properties and Uses.—The methods of employing wheat for erm 
From the grain, 

three chief kinds of flour are made, viz. sujt, maida and did. The 
first is a granular meal obtained by moistening the grain overnight, 
then grinding it... The fine flour passes through a sieve, leaving the swji 
and bran above. The latter is got rid of by winnowing, and the round, 
granular meal or sui remains. This preparation may be described as a 
form of semolina, and is most easily produced from the hard wheats rich 
in gluten. It is employed in confectionery, and in place of oatmeal in 
making a kind of porridge. The hard white wheats are also valued in the 
preparation of macaroni. Maida and ata may be prepared from the flour 
separated in the preparation of sujz by regrinding it and passing it through 
a finer sieve than used formerly, the finer flour that passes through being 
maida and the coarser ata. They are, however, most largely prepared 
without going through the process of separation of suji, the dry grain 
being at once ground and sifted into the two qualities. Maidais the 
of the rich while ata is the flour of the poor and is generally cooked in the 
form of coarse cakes—chapattis—toasted by the side of an open fire. These — 
are eaten along with dal and ghi or other relish, and constitute the chief 
food in the wheat-consuming tracts of India. In many localities, however, 
the ata is not obtained from pure wheat but from a mixture of wheat- 
barley or wheat-gram, the two grains being ground in the mixed form—a 
habit that has led to cultivation of the mixed crops already alluded to and 
also to the sale of the mixed grains, a:condition by some persons incorrectly 

In the larger towns of India, bread 
and biscuits, prepared from flour leavened and baked in the European 
fashion, have come greatly into use and seem destined to even more general 
consumption. But the fermenting of wheat flour in the manufacture of 
bread seems to have been unknown prior to the advent of the Europeans. 
The uses of wheat in the arts and medicine need hardly be detailed. 
Wheat starch is, as a rule, too expensive for extended use in India. Like 
that of rice, the gluten mixed with fine lime is employed as a special cement. 

For microscopical results consult Hanuasek (Micro. Tech. Prod. 
(Winton and Barber, transl.), 1907, 37, 334-49). 

Adulteration: of Indian Wheat.—The opening of the Suez Gatial 
brought India into direct touch with Europe and demonstrated the pos- 
sibility of Indian wheat and other foodstuffs being conveyed to Kurope 
in thirty days. Prior to 1870, no mention occurs of India’s participation 
in the world’s supply of wheat. And when it did appear in the corn 
markets of Europe, it was viewed by many as introducing an undesirable 
disturbing element which it became necessary to ward off rather than to 
encourage. The delusion that rice was the staple food of India, and, there- 
fore, her chief agricultural (food) crop, seems never to have been more 
rudely dispelled than by the emphatically demonstrated fact that India 
not only grew wheat, but was prepared to contest certain markets and to 
land special wheats at a price lower than they could be produced elsewhere. 
This was first met by the outcry that, for greed, the better classes of the 
community were exporting the surplus stocks that formerly were stored 
against times of scarcity and famine. When this failed, the tendency to 
uncleanly wheat, instead of being removed by emulation, was stereotyped 
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stra cticn."—in othen mente " Mud and Seeds 
in —in other wi percen of impurity were standard- Setrection. 
ised as unavoidable and therefore esible, oe which no enhance- 
ment of price was paid but above which deductions were authorised. The 
practical effect of this system was the payment of ra on mud and Freight oo 
the charges for cleaning in Europe, both of which told against India’s “** 
success as a wheat-supplying country for Europe. Viscount Cross, at a 

Meeting held at the India Office in 1889, pointed out that an enormous 
amount of dirt was in this way imported annually and freight paid on it 
as ifit were wheat. Assuming an average of 3 per cent. ad ion, that 
would come, on the 1905-6 exports of wheat conveyed to the United Serious 
Kingdom, to half a million ewt. of mud, on which freight and other charges "™“"*""#* 
had to be paid. Voelcker (Improv. Ind. Agri., 277-8) and others have 
shown that this state of affairs is in no way due to bad cultivation nor to 
careless threshing on the part of the Indian cultivators, but is entirely a 
consequence of deliberate adulteration to suit the requirements of the pDetberate 
English corn trade, A similar state of affairs characterised the American “4° 
wheat trade, since the wheats that first came into Europe contained 
as much as 10 per cent. of prairie oats, rye and other impurities. 
It was sold on a standard of “fair average quality” (fa.q.). But v.ag. 
the American producers soon saw the necessity for reform and turned 
out a clean wheat, and were thus able to establish the standards of 
sale on their own side of the Atlantic. So far, India has failed to 
attain that position, though more than one effort has been made to 
remedy the evil of adulteration both by the Government of India and 
the Indian merchants. 

In an official dispatch, dated November 29, 1906, the Government Putare 
of India sum up the present position and then add that “The replies "““* 
received have been considered, and the Government of India now feel 
justified in announcing for general information that, if buyers of 
Indian wheat desire to obtain regular supplies containing not more 
than 2 per cent. of impurities (that term covering all foreign matter 
other than food-grains) the mass of Indian shipments can be made 
on that basis.” 

By the opponents to reform, it has been upheld that Indian wheat is of Opponents to 
necessity less pure than the wheats of Europe, America and Australia, 
due to the imperfect methods and appliances of the Natives; that ac- 
cordingly it has to be washed, and may as well contain 2 per cent. impurity 
as one. But if the shippers are prepared to do the cleaning in India, 
@ saving in freight would be effected that might go a long way toward 
covering the cost of cleaning and, moreover, Native methods might 
easily be improved. The demand for pure wheat to be made by the pDemana 
buyers in Europe would accordingly seem the natural and only solution 
of the present anomalous state of affairs, if the further position be 
not upheld as the ultimate result of the controversy, namely the 
expansion of the milling interests of India and the export of flour in 
place of grain (see p. 1101). 

Seeds found in Wheat.—The seeds obtained during Indian wheat Screenings. 
screenings are gram, polygonum, rape and piazi—the last being a species 
of Asphodelus, which in the Panj4b is often very prevalent in the wheat- 
fields—especially in the Jhelum districts—and to such an extent as to give 
much trouble to the cultivators. [C/. Howard, Agri. Journ. Ind., 1907, 
i, pt. iv., 403-5; ii, pt. ii, 210.) 
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CULTIVATION. 

Range of Seasons and Crop Adaptations.—The antiquity of wheat 

cultivation in India can be at once realised by the evident direct adaptations 
of the forms of the crop grown to the varied conditions of soil and climate 
under which produced. As indicative of this wide range of racial adapta- 
tions to climatic and other conditions, the following passage from a paper 
written by me on The Crops and Climatic Conditions of India (Agri. Ledg., 
1895, No. 3, 38) may be here given :—“ As a result of these considerations 
we have the startling state of affairs that a journey from one extreme of 
India to the other may reveal the cultivators engaged in every stage of the 
operations connected with certain crops, such as preparing the soil, sowing, 
watering the advanced crop, reaping, threshing and carrying the produce 
to market. For example, were the journey made in June from the Panjab 
to South India, the cultivators would in the north be found engaged in the 
early preparation. of the land, for the crop to be sown in September to 
December ; in mid journey they would be seen tending the mature kaple 
wheat of the Konkan; and in Mysore and some parts of Madras Presi- 
dency, they would be found sowing wheat—a crop that will be harvested 
in September and thus practically at the very time that the great wheat 
crop of Northern India is being only sown.” In general terms it may be 
said wheat cultivation increases on passing to the north, in other words, on 
leaving the humid atmosphere and inundated soils of the south. Indian 
wheat as a whole might, moreover, be spoken of as comprising a varied 
assortment of winter wheats, that is to say, the bulk of the Indian crop is 
sown in autumn and reaped in spring (rabi crop), but except on the hills 
it has rarely to pass through a winter of frost, so that from the climatic 
standard the Indian wheats might rather be spoken of as spring wheats. 
Frosts are, however, not unknown, and often do much harm as the grain 
is ripening. But unlike the spring wheats of Europe, the Indian crop may 
in general terms be said to ripen with an increasing, not a decreasing tem- 
perature. That is to say, from January onwards the approach is rapidly 
made to the hot season, and by April and May the hottest temperatures 
of the year are usually recorded. This circumstance, so dissimilar from that 
of most other wheat-producing countries in the world, may have much to 
say to the “‘ ricey ” character attributed by the trade to the Indian wheats 
as a whole. 

Yield.—The seed is ordinarily sown in October and ripens in three and 
a half to four months—a good average crop would be about 800 lb. to the 
acre. But there may be said to be two subordinate groups, namely dry- 
crop wheats and irrigated wheats. The increased facilities of canal irriga- 
tion account largely for the recent expansion of the area and production of 
irrigation wheats in the Panjab. The possibilities of the future in this 
direction cannot by any means be regarded as definitely established. 
Irrigation wheat on land liberally manured may yield from 1,200 to 1,600 
Ib. an acre. 

Associated Crops.—To a large extent wheat is in India interchangeable 
with other rabi crops, such as linseed or gram, and it is accordingly rotated 
with these and may be sown alone or mixed with barley or gram or with 
intervening rows of mustard or safflower. The value of a rotation with 
leguminous crops is fully understood by the Indian cultivator and uni- 
versally taken advantage of all over the wheat area. Recently Howard 
(l.c. i1., pt. 11., 210) has pointed out that in the Eastern Panjab it: is 
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Cultivation 
customary to sow senji (Melilotus parviflora) among cotton, so as 
to raise a rabi forage crop. It is commonly seen also among wheat 
(Fodder, in D.E.P., vii., 416). 
» Diseases.—So much has been written on this subject, even in con- Diseases. 
nection with India alone, that many pages would have to be devoted 

_ to the subject before anything like a satisfactory abstract could be pro- 
duced. Rust is by far the most important or serious. It is known to Bus 
the Natives as geru, gerwar, or jeru. According to the belief of the culti- 
vators, it attacks the crops only when sown on irrigated land or when 
an undue amount of rain falls or heavy clouds prevail, during the earl 
growing stages. For some years the late Dr. Arthur Barclay devoted muc 
attention to the study of wheat rust and arrived at many surprising con- 
clusions, one of which may be here stated, viz. that while barberry Ditterent 
bush of the Himalaya bears abundantly ecidial cluster-cups, which he ier 
supposed to be those of Puccinia graminis, the rust of the wheatfields 
is P. rubigo-vera (Journ. Bot., 1892, xxx., 46). In the Agricultural 
Ledger (1895, No. 20, 287-98) will be found an illustrated description of 
the two chief forms of the rust, viz. P. graminis and P. rubigo-vera, 
and their various stages of existence. Massee (Textbook Pl. Diseases, 
1903, 247-9) deals very briefly with black rust and crown rust. A few 
years ago the Colonies of Australia held a series of conferences on rust in Australian 
wheat. As a consequence, voluminous reports of the deliberations of the “““"""** 
Commissioners were published from 1890 to 1896. These were ably 
reviewed by Prain (Agri. Ledg., 1897, No. 16). About the same time 
Cunningham and Prain published a Note on Indian Wheat Rust (Rec. 
Bot. Surv. Ind., i.; 99-124), in which they point out that perhaps five species 
of Puccinia attack the wheat of the plains of India. They also describe 
an ecidial fungus on Lawnea, which they suggested may possibly be the 
source of the Shibpur wheat rust. Butler (Dept. Agri. Ind. Bull., 1903, Batis 
pt. i., No. 1) carried the subject a step further by throwing doubt on 
the «cidial fungus of the Himalayan barberries being at all connected 
with wheat rust. He then remarks, “I have found that the common 
Ecidiwm on the barberry at Mussourie is not allied to the wheat fungus, 
but is a distinct and remarkable species, accompanied by a Uredo-form 
on the barberry itself, and giving rise to witch’s brooms on the attacked 
bushes. The barberry may be entirely left out of account in India.” He 
then points out that the P. rubigo-vera of Indian writers comprehends 
several species, more especially P. glumarum and P. triticina, Under 
the former he places the Ferozpur wheat rust and the Mogul Serai 
barley rust of Cunningham and Prain. P. glumarum appears earlier 
than P. graminis, and as far as Indian experience goes, 1s mach more 
destructive to the grain. 

The next paper of importance that appeared in India is that by Butler 
and Hayman, to which is appended a note by Moreland (Mem. Dept. 
Agri. Ind., 1906, i., No. 2, 1-57, tt. i.-v.). This reviews the main facts 

already mentioned, then pointedly exhibits the issues that remain unsolved 
regarding the propagation of rust from season to season (Le. 10), and in 

the concluding summary speaks of three distinct rusts met with in India, Taree Forms 

viz, P. graminis (black rust), P. glumarum (yellow rust), and P. “ “* 
triticina (orange rust). All three commonly attack wheat, and the 
first two barley also... In. conclusion, it may be said that these authors 
seem inclined to accept Eriksson’s theory of hereditary infection in Heredity. 
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preference to that which involves the discovery of an intermediate 
“host.” [Cf. Butler, Volunteer Wheat and Rust, in Agri. Journ. Ind., 1907, 
ii., pt. i., 99-100 ; Maxwell-Lefroy, Mem. Dept. Agri. Ind., 1907, i., No. 2.} 

AREA OF PRODUCTION.—The chief wheats exported from India 
are the Muzaffarnagar soft white (dudhi) and the Bombay and Central 
Provinces hard white (bakshi) above indicated, but the wheats most 
popular within India itself are those produced in the Panjéb.. With the 
vast majority of the people of India wheat is not, however, a necessity of 
life ; it is indeed rarely if ever eaten by them. Wheat becomes an import- 
ant article of food in the Panjab only. In India as a whole, therefore, 
its cultivation is governed more by external than internal considerations. 
When the markets of Europe give indications of profit, its cultivation 
is immediately increased. But the mere fact of a definite proportion 
of this foodstuff being produced as an article of export (far from being a 
source of danger) is of the very greatest value to India, since, when the 
necessity arises, exports can be stopped by increased local demand and a 
new source of food thereby rendered available. It is not to be wondered at, 
therefore, that exceptionally good. harvests in Europe and America are 
immediately followed by lessened cultivation in India. The effect of 
famine on wheat exports may also be clearly demonstrated :—The exports 
for the ten years ending 1899-1900 averaged 124 million cwt. ; in 1900-1, a 
year which followed a serious famine, the exports were only halfa million 
ewt., and two years later (1903-4) they expanded to 26 million cwt. If 
wheat displaces any crop it would be cotton, certainly not the food-grains 
of the people. Few cultivators are likely to be found so ignorant as to 
grow the millets on the rich lands ou which alone wheat and cotton can be 
successfully produced. The best lands have always been devoted to rent- 
paying crops, that is to say, to export crops—such as oil-seeds, wheat and 
cotton—and only during times of famine would these lands be thrown 
under the millets and other necessitous food crops. 

From these and such like considerations it may readily be understood 
that the area in India (British and Native States) normally under wheat 
manifests extreme fluctuations. Thus in 1891-2 it was 27,032,772 acres 
with a production of 6,093,741 tons of wheat; in 1893-4 it stood at 
28,716,735 acres with 7,268,982 tons ; in 1895-6 it had fallen to 24,071,320 
acres with a production of 5,380,342 tons. Then it rose in 1898-9, and in 
the very next year, 1899-1900, fell to 18,687,782 acres with 5,357,142 tons. 
For the three succeeding years it fluctuated around 23 million acres, 
and in 1903-4 suddenly expanded to 28,413,743 acres with 9,641,145 tons ; 
and in 1905-6 stood. at 26,226,200 acres with a production of 8,560,340 
tons. The Final Memorandum for 1906-7 estimates the area at 29,444,200 
acres, but the yield at only 8,508,040 tons. 

The provincial distribution of these acreages may now be discussed. 
The PansAs (including the North-West Frontier Province) heads the list 
with its lowest area (in recent years), namely 6,223,600 acres in 1891-2, 
and its highest record, 10,184,200 acres in 1906-7, with a production of 
3,588,100 tons. During the past six years it has shown an average of over 
84 million acres under the crop, and has manifested on the whole a steady 
expansion. Then follow the Unirep Provinces, which normally fluctuate 
between 6 and 74 million acres. The Cenrrat Provinces stand next in 
order, with a normal area of from 2 to 3 million acres and Berar adding 
about half a million more. Then comes Bombay with from 14to 2 million 
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acres, while Srinp and its Native States add to the Bombay Presidenc 
about half a million more acres. Lastly Bengal (including Eastern Bengal) 
normally possesses about 1} million acres. Except in the Panjab, 
therefore, the area in the other provinces cannot be regarded as giving 
any indication of expansion. 

~ The Native Srates have collectively about 5 million acres under 
wheat. The Final Memorandum issued by the Commercial Intelligence 

ent estimates their area for 1906-7 at 5,176,000 acres, with a 
Reta of 1,048,540 tons. The largest proportion is in Hyderabad and 
sm which each have on an average 1 million acres, while Central 

has approximately 2 million acres. Included under these areas men- 
tion may be made of Gwalior, which during the five years has had 
from 298,872 to 726,674 acres under the crop; Bhopal in 1905, 419,766 
acres; Indore, 287,681; Bandelkhand, 215,468; Bhagalkhand, 289,128 acres; 
and, lastly, Kotah has annually from 100,000 to 300,000 acres of wheat. 

Panjab and North-West Frontier.—One-third of the total cro 
area of the Panjab is usually under wheat, an area which represents about 
29°3 per cent. of the total wheat area of British India. According to the 
Agriculturai Statistics, the actual wheat area in the Panjab in 1904-5 was 
7,681,700 acres and in the North-West Frontier 821,586 acres, the yield 
having been 3,122,900 tons. In 1905-6 the total area for the two provinces 
was 9,596,700 acres and the yield 3,790,000 tons, while the Final Memo- 
vandum for 1906-7 estimated the area and yield, as already mentioned, at 
10,184,200 acres and 3,588,100 tons. As representative of distribution, 
it may be added that during 1904-5 the following districts in the Panjab 
had each over 300,000 acres of wheat :—Lyallpur, 591,818; Ferozpur, 
565,433 ; Lahore, 438,360; Attock, 407,768 ; Sidlkot, 396,837 ; Gujranwala, 
363,367; Amritsar, 350,397; Shahpur, 342,483 ; ur, 330,586 ; 
Shelam, 325,793 ; Gujrat, 310,725; and Multan, 305,051. In the North- 
West Frontier the areas are smaller, the chief being—Peshawar, 299,347 
acres; Bannu, 209,136; and Hazara, 122,068. 

The crop is sown on what are known as rausli and rohi lands; the 
former are light, easily pulverised loams, very prevalent in Upper India ; 
the latter, rich well-drained soils approaching what is known as ddkar. 
Dakar proper is as a rule too heavy and not sufficiently drained for wheat. 
The crop occupies the soil for about six months—the first sowings are 
made by the middle of October, and the harvest operations are completed 
by the latter end of May. The systems pursued vary to some extent 
locally, but mainly in consequence of the nature of the soil and source of 
water supply. The following particulars derived from Hoshiarpur District 
Gazetteer (1905, 93-5) is representative of the Panjab generally. The 
common wheat grown is a reddish bearded variety called kdthi, the kind 
most commonly used for mixtures with gram and other crops. “ The 
number of ploughings given to wheat varies according to the crop that 
precedes it. If it follows maize, the time for ploughing is short, and not 
more than three or four can be given. If the two-year course is followed, 
continuous ploughings can be given for ten months; but even so, the 
majority of farmers do not plough more than eight or ten times. The 
best time for sowing is from the middle to the end of October, but wheat 
can be sown up to the end of December. In the riverain villages the land 
is often not dry enough to sow till November, and if the seed is sown too 
early it is eaten by a small grasshopper called toka, The subsequent 
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operations are simple. The field should be occasionally weeded in 
November and December. After December, nothing need be done be- 
sides the protection of the crop from stray animals till it is ripe in April. 
About the middle of April is the proper time to begin reaping the wheat 
harvest.” 

“The quantity of seed used is half a maund per acre, but a good deal 
depends on weather conditions at the time of sowing, and also on the 
class of soil. The average outturn varies much from tract to tract. Ex- 
tensive crop experiments were carried out for five years during the First 
Revised Settlement, and the results seem to show that in the best plains 
Tahsils, the average produce is 8 to 9 maunds an acre; in Dastya 
about 7 maunds; and in the hills only 4 maunds.” Of course the 
difference is enormous between the outturn of the best land, highly 
manured, 12 to 14 maunds, and that of the poorest sandy soils or badly 
manured land, 6 to 9 maunds. “In the light soils of Kandi the yield 
falls in bad years to 3 or 4 maunds per acre.” 8: @aibod 

According to the Agricultural Statistics, the average yield per acre 
in the Panjab for a period of five years ending 1901-2 was 935 lb. irrigated 
and 642 lb. unirrigated land, and in the North-West Frontier, 883 lb. on 
irrigated and 563 lb. on unirrigated. In the Panjab the largest yields were 
obtained in Gurdaspur, Amritsar, Jalandhar, Ferozpur, Delhi, Ludhiana, 
Lahore, Ambala and Mianwali; and in the North-West Frontier in Dera 
Ismail Khan, in all of which average yields of over 1,000 Ib. (124 
maunds) per acre have been recorded on irrigated lands. | 

[Cf. Wace, Panjab Wheat (Panjab Govt. publicat.), 1884; Dist. Gaz.; Repts. 
Oper. Dept. Land Rec. and Agri.; Settl. Repts.; Repts. Agri.-Hort. Gardens, 
Lahore; Howard, Weeds in Panjab Wheat Fields, Agri. Journ. Ind., 1906, i., 
403-5.] : 

United Provinces.—The crop is very important in these provinces, 
ordinarily occupying about one-fifth of the net cropped area, an amount 
which on an average of the five years ending 1904-5, represented 27-9 

per cent. of the total wheat area in British India. According to the 
Agricultural Statistics, the area in Agra in 1904-5 was 5,533,542 acres 
and in Oudh 2,197,224 acres, giving a total of 7,730,766 acres. The 
outturn for the same year was estimated at 1,897,000 tons. In the Final 
Memorandum on the crop for 1906-7, the area is stated to have been 
in 1905-6, 6,478,900 acres and the yield 2,428,700 tons; and in 1906-7, 
7,039,100 acres and 2,164,500 tons. In Agra the largest areas are usually 
in the Meerut and Rohilkhand Divisions. In the former, Meerut district 
had 383,916 acres in 1904-5, Saharanpur 355,272 acres, Muzaffarnapur 
276,864 acres, Bulandshahr 258,377 acres, and Aligarh 229,100 acres ; 
in the latter (Rohilkhand Division), Moradabad had 383,555 acres, Budaun 
344,345 acres, Shahjahénpur 276,703 acres, and Bareli 222,895 acres. 
In Oudh—Lucknow Division—Hardoi had 320,938 acres, Sitapur 269,836 
acres, and Kheri 221,264 acres. In Fyzabad Division, Gonda had 277,487 
acres, and Bahraich 247,823 acres. 

No general statement regarding cultivation has been published since 
the Field and Garden Crops appeared, but the annual reports of the Cawn- 
pore Experimental Farm and the bulletins issued by the Agricultural 
Department contain much valuable information, especially regarding 
the experimental manuring of wheat. The crop is entirely a rabi one, 
being sown at the end of October or beginning of November, and cut 
in March and April. According to Duthie and Fuller, it is grown on 
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Cultivation 
almost every soil, except the lightest sands, but a rather heavy loam is 
considered best. The better ¢ of wheat-fields are manured every 
second or third year, and the land is sometimes by herding 
sheep on it. As a rule, wheat is sown only on land that has lain fallow 

during the preceding kharif (known as chaumds or piiral), but in highly 
manured lands near village sites it occasionally follows maize. No par- 
ticular rotation is known to be pursued, but in tracts where cotton is 
widely grown, wheat is generally said to follow. In the Meerut district 
an elaborate rotation is practised in which wheat is grown only twice in 
five years. On anaverage the land is ploughed about eight times before 

_ sowing. The seed rate is said to vary from 100 to 140 |b. per acre. After 
sowing, the field is divided into irrigation beds. If the soil is sufficiently 
moist in October to allow of the seeds germinating properly, the necessity 
for irrigation will depend on the occurrence and extent of the winter rains. 
Should the soil be too dry for germination, a watering (called paleo) is 
given before sowing. As a rule, three or four waterings are said to be 
ample even in the driest localities. As regards outturn, it has been esti- 
mated that 15 maunds per acre for wheat grown alone, as also for wheat- 
barley, and 13 maunds for wheat-gram, are the lowest. averages which 
could be taken. According to the Agricultural Statistics, the average 
yield for the whole province for the five years ending 1901-2 was 1,250 lb. 
(15 maunds) per acre for irrigated wheat, and 800 lb. (9°75 maunds) per 
acre for unirrigated. The largest average yields during that period were 
obtained in Bulandshahr and Bahraich, viz., for irrigated wheat, 1,300 lb. 
per acre, and in Bahraich and Naini Tal, viz., for unirrigated, 1,050 Ib. 
and 1,000 lb. respectively. 

[Of. Weight, Rept. on Wheat Cult. and Trade in U. Prov., 1878; Duthie and 
Fuller, Field and Garden Crops, 1882, i., 1-8, tt. 1-2; Leather, Bxper. on Wheat 
and Maize, Dept. Land Rec. and Agri. U. Prov. Bull., 1900, No. 9; also Exper. 
on Growth of Wheat (a) with Green Manure (b) in Rot. with Lequm. Crops, No. 10; 
Moreland, Australian Methods of Test. and Improv. Wheat, in A : Led. 1901, 
No. 2, 11-31; Nevill, Dist. Gaz. U. Prov., 1903-6; Numerous . of Bxper. 
conducted at Cawnpore Exper. Farm; also Repts. Govt. Bot. Gard., Saharanpur, 
and Hort. Gard., Lucknow.) 

Central Provinces and Berar.—In these provinces wheat occupies 
about one-eighth of the total cropped area, a figure that represents 11°4 
per cent. of the total wheat area of British India. The actual area in 
1904-5, according to the Agricultural Statistics, was 3,070,421 acres in the 
Central Provinces, 427,236 acres in Berar, and estimated yields 751,900 
tons and 80,000 tons. The Final Memorandum on the crop for 1906-7 
states the combined area and yield to have been in 1905-6, 3,443,800 
acres and 834,400 tons; and in 1906-7, 3,689,800 acres and 904,700 
tons. According to the figures for 1904-5, the districts with largest 
areas expressed in acres in the Central Provinces were Hoshangabad, 
424,588; Jabbalpur, 362,354; Saugor, 332,788; Seoni, 261,674; Nag- 
pur, 214,258; Chhindwara, 197,767 ; Damoh, 191,511, ete. In Berar 
—Bulddna, 145,582; Basim, 98,862; Amraoti, 67,429, ete. 

The system of cultivation is practically the same as that pursued 
in the heavy black soils of Bombay (see below). Unlike the United Pro- 
vinces and Panjdéb, manure and irrigation are here unimportant. For 
ordinary wheat cultivation, preparatory operations commence in April 
or May and the field is ready for sowing by October. The seed rate 
varies from 80 to 120 Ib. per acre, The crop is left entirely to itself till 
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harvest in the beginning of March. A different system is pursued in a 
tract of country which includes a considerable portion of the Jabbalpur 
and a small portion of the Narsinghpur and Seoni districts. The fields 
are surrounded with banks, and rainwater is allowed to accumulate in 
them. The water is let off at the beginning of October, and the seed is 
then drilled in without any preliminary preparations. The average 
outturn for the province for the five years ending 1896-7, according to 
the Agricultural Statistics, is estimated to have been 925 lb. per acre for 
irrigated wheat, 570 lb. for unirrigated. Returns for irrigated wheat are 
given only for Betul, Chhindwara, Nagpur and Nimar. 

The method of cultivation pursued in Berar differs but little from 
that in the Central Provinces. It is sown in October and reaped in 
February, and is cultivated in rotation with other crops. The Agricultural 
Statistics give an average yield, for a period of five years ending 1901-2, 
of 687 lb. per acre. 

(Cf. Land Rev. Settl. Repts.; Nagpur Exper. Farm Repts.; Fuller, Note 
on Outturn of Land under Principal Crops in C. Prov., 1894, 4-10; Russell, 
Dist. Gaz., 1906, A, 87-90, 101-2, 105-7; Clouston, Man. Haper. with Wheat 
at Nagpur Exper. Farm, in Agri. Journ. Ind., July 1906, i., pt. iii., 205.] 

Rajputana and Central India.—The returns published annually in 
the volume of Agricultural Statistics would appear to give actual areas for 
which definite surveys have been made. The figures, on the other hand, 
published by the Commercial Intelligence Department would appear to 
be forecasts and estimates. According to the former, the area in 1904-5 
in Central India and Rajputana (viz. Gwalior, Jaipur, Bikanir, Marwar, 
Tonk, Alwar, Kishengarh, Bharatpur, Jhalawar and Kotah) came to 
1,277,872 acres, with Ajmir-Merwara adding 17,167 acres. According to 
the latter (the Commercial Intelligence Department), particulars of other 
States are afforded, and thus manifest larger areas, viz.—2,171,019 acres 
in Central India and 1,023,773 acres in Rajputana, with yields of 
472,658 tons and 188,981 tons respectively. Accordingly, if we accept 
the areas given in the estimates for Central India and Rajputana as 
approximately correct and add to them the area for Ajmir-Merwara from 
the Agricultural Statistics, we would obtain a total of 3,211,959 acres 
under wheat in 1904-5. The Final Memorandum on the crop for 1906-7 
states the area to have been in 1905-6, 1,852,100 acres with a yield of 
420,600 tons in Central India; 604,000 acres and 145,000 tons in Raj- 
putana; and in 1906-7, 2,895,000 acres and 639,800 tons in Central 
India; and 810,000 acres and 215,000 tons in Rajputana. In Central 
India the most important districts are Gwalior, Bhopal, Indore, Bandel- 

khand, Bhagalkhand and Bhopawar ; and in Rajputana—Kotah, Jaipur, 
Tonk and Bharatpur. 

There is little information regarding cultivation available beyond 
the facts given above. The climate and soil closely approximate to the 
Panjab on the one hand and to the Central Provinces on the other, and the 
wheats are accordingly similar. In Ajmir-Merwara the best land is said 
to be selected for wheat, generally near a tank or well. To obtain a full 
crop, the land is fallowed during the rainy season (June to September), 
and is ploughed two or three times. Sowing begins about the end of 
October and lasts till the end of November, the crop being reaped in 
April. The quantity of seed sown is said to be about 2 bushels per acre, 

and the outturn, if the crop be manured and irrigated, is about 34 bushels. 
Bombay and Sind.—The area in the British districts of Bombay and 
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Sind. represents about one-eleventh of the total net cropped area of the 
Presidency, or about 7:2 per cent. (Bombay), and 1 per cent. (Sind) of 

_ the total wheat area in India. The areas in 1904-5, according to the 
Agricultural Statistics, were 1,749,182 acres in Bombay, 491,413 acres ” i 

in Sind. The Final Memorandum for the same year, issued by the 
_ Department of Land Records and Agriculture, estimates the area in the 
British districts of Bombay at 1,611,197 acres, and in Sind at 479,629 

acres, while in the Native States the area is stated to have been 535,444 
acres, giving a total (including Native States) of 2,626,270 acres. The 
total yield is estimated at 469,134 tons. The Final Memorandum for 
1906-7 states the area and yield to have been in 1905-6, 1,975,353 acres 
and 471,357 tons; and in 1906-7, 2,219,763 acres and 504,827 tons. The 
largest areas, expressed in acres, in the British districts of Bombay in 
1904-5, were Khandesh, 393,815; Nasik, 271,091; Ahmadnagar, 243,630 ; 
Dharwar, 243,262; Bijapur, 144,328; and Ahmadabad, 100,708. In 
ind, Thar and Parkar, 122,165; Sukkur, 118,421; and Larkhéna, 114,930. 
In the Native States, Kathidwdr, with an acreage of 241,932, is the 

area. 
Lisboa (Bomb. Grass., 1896, 130-1) makes some interesting remarks 

tegarding the wheat area in Bombay. He states that the wheats grown 
re not largely in demand in England, and further that there is little 
prospect of the area being materially increased. He argues, accordingly, 
that the growth of wheat is not so greatly influenced by the prices 
tuling in Europe as some suppose. Being a late-sown crop (October) 
its area rather depends on the amount of suitable land available after 
cotton and the early cereals have been provided for. Moreover, as there 
are not extensive areas of land now uncultivated that are fit for wheat, he 
holds that the extension of railways in the Presidency and the brisk export 
demand will not have such an effect in encouraging the growth as some 
writers allege. Nevertheless, since 1896 the wheat area of the British 
districts of Bombay has, if anything, steadily improved. 

The methods of cultivation pursued in the Presidency have been 
fully discussed by Mollison (Textbook Ind. Agri., 1901, iii., 25-8). “ It is 
extensively grown as a dry crop on deep, black, moisture holding soil. 
The finest dry crop lands of the Presidency are along the Tapti in 
Khandesh, in the plains of Kopergaon and along the Godavery in Ah- 
mednagar.” As an irrigated crop it does best on lighter soil. ‘* Medium 
black soil, so common in the Deccan, is very suitable.” The dry —_ 
is either grown alone or with subordinate rows of safflower. In Pane 
Mahdls, wheat and gram are grown together. Irrigated wheat is usually 
unmixed. The dry crop “is grown continuously in some parts of Ahmed- 
magar, Ahmedabad and Nasik. In the cotton districts of Khandesh, 
Dharwar, Broach, etc., it is rotated with cotton and judr. In pe. 
black soil which borders the Tépti in Khandesh, it is rotated with li 
and gram. In the Panch Mahdls on land brought under tillage durin 
recent years it follows a khart{ crop of maize, the land being double erop 
annually.” 

In the case of dry-crop wheat, preparatory tillage begins usually before 
the rains, and the soil is worked into a friable condition so that it may 
teadily absorb the monsoon rain which falls in June, July and August. 
It is not often manured, but if manure be given, it should be applied 
in August or September and mixed with the soil by a light sleaaines 
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It should be sown in October, and the seed for dry-crop wheat is always. 
drilled. The rate Varies from 40 to 55 lb. per acre. Irrigated wheat, on 
the other hand, “is sometimes broadcasted, sometimes drilled and oc- 
casionally sown by hand in the furrows behind. the plough.” The seed 
rate is higher than for dry wheat; “70 to 80 lb. per acre are ordinarily 
sown, and in the case of spelt wheat in husk, 100 lb.” After sowing, the 
crop requires little attention beyond regular irrigation. ej 

“The outturn of grain varies much with the season. A well-managed 
irrigated crop produces about 2,000 lb.” (24°4 maunds) “ grain and over 
a ton of straw, whilst a good dry crop will not often exceed 1,000 lb. of 
grain and about the same weight of straw. 600 to 650 Ib. grain per acre 
probably represent a full average crop in an ordinary year from deep, 
black soil, cultivated in the ordinary manner.” — 

The cost of cultivating dry wheat in Khandesh, Mollison estimates. at 
Rs. 12—7a. per acre. 

Sind may be said to be intermediate between Bombay and the Panjab 
as regards wheat cultivation. In parts of the country, the methods of 
cultivation, the nature of the soil and the character of the wheats are 
similar to those in the Panjab, but in other parts an approximation to 
the wheats of Northern Bombay is seen, The Sind wheats are generally 
said to be superior to those of Bombay, and possess a larger proportion | 
of soft white forms. Most of the Sind wheats are, as in the Panjab, 
repeatedly watered or flooded during their growth. A dry crop is, how- 
ever, raised on lands that are inundated during the rains. For a period 
of five years, ending 1901-2, the average outturn in Sind, according to 
the Agricultural Statistics, was 1,066 lb. per acre. 

[Cf. Monteith, Wheat Cult. in Bombay Pres,, Govt. Publicat, Rev. Dept., 1883, 
No. 505; Lisboa, l.c. 128-34; Rept. Director Bot. Surv. Ind., 1902, 8; Crop 
Exper., Bomb. Pres, ; Repts. Dept. Land Rec. and Agri. ; Exper. Farm "Rept. a 
Poona, Manjri, etc.) 

Bengal.—The area in 1904-5 (including Eastern Bengal), according to 
the Agricultural Statistics, was 1,455,500 acres, which gave a yield of 444,100 
tons. This represents only about 2 per cent. of the net cropped area 
of the province. The Final Memorandum on the crop for 1906-7 states 
the area and yield in Bengal (excluding Eastern Bengal) to have been 
in 1905-6, 1,248,300 acres and 396,600 tons; and in 1906-7, 1,402,600 
acres and 388,700 tons. The districts of the Patna Division ordinarily 
contain about one-half of the total area, amounting, in 1904-5 to 746,300 
acres, and those of Bhagalpur about one-third, or 422,100 acres in 1904-5. 
The areas in the other divisions were :—The Presidency, 120,900 acres ; 
Rajshahi, 113,600 acres ; Chota Nagpur, 36,000 acres; Bardwan, 14,000 
acres, etc. According to the Agricultural Statistics, the average yield 
has been fixed provisionally at 12 maunds or 984 lb. per acre for the 
Bihar districts, 10} maunds or 861 Ib. per acre for the Bengal districts, 
and 451 lb. per acre for the districts of Chota Nagpur. 

Mukerji states that a ‘“‘clay-loam, easy of irrigation, situated in a 
dry locality, is the best soil to choose for wheat”; and again, “ The 
best crops of wheat are grown on land mainly brought under canal irri- 
gation.” The land should be prepared for sowing as soon as possible 
after the rains are over. Sowing should be made when cold weather has 
been established, say, in November. In rocky and laterite soils, sowing 
should be done earlier, about the 20th or 25th October, or even earlier still 
if the rains cease in October. About 100 lb. of seed are used per acre, but 
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_ sowing, the field should be laid out in irrigation beds, and one or two 
floodings given. One hand-weeding should be done within ten 
after the first watering, and two hoeings may be subsequently given. The 
erop is harvested when the grain is quite ripe. Mukerji estimates the 

_ ost of cultivation at Rs. 26 per acre and the value of a crop con- 
sisting of 12 maunds grain and. 16 maunds straw at Re. 37-8, giving a 
profit per acre of about Rs. 11. 

0 SR et OS gee ” ;, Basu, ; , pt ; 
r Ind. Agri., 1901, 237-45 ; Admin. Rept. Beng 1901-2, 14-5; Roy, 

-* of Beng., 1906, 31-42; O'Malley, Beng. Dist. Gaz., 1906, 1, 49, 54; fi, 
60-1 i. on, Dept. Land Rec, and Agri. Beng. ; Dumraon and Sibpur 
Exper. arm . 

_. Bastern Bengal and Assam.—Wheat is a very unimportant crop in 
Assam. The area returned for 1904-5 was 10,012 acres, practically the 
whole being in Godlpéra.. The Final Memorandum on the crop for 1906-7 
states the area and yield in the new province of Eastern and Assam 
to have been in 1905-6, 159,800 acres and 50,000 tons ; and in 1906-7, 
168,700 acres and 44,000 tons. Cultivation in Assam as yet is almost 
entirely of an experimental nature. An account (Rept. Dept. Land Ree, 
and Agri., 1904, 20-1) of some of the experiments made in 1903-4 in 
Manipur and certain localities in Cachar and the Assam Valley is given. 
“In Manipur,” it is stated, “one of the four experiments made gave 
a very successful result, the yield being no less than 2,140 Ib. ogee 
to the acre,” but in the other localities they generally proved a failure. 
Summarising the experiments, it is said that “ wheat will undoubtedly 
thrive and give a good yield in Manipur ;_ it promises well in the Naga 
hills, but the people need to be educated to appreciate and tend the un- 
accustomed crop. The same remark applies to Nowgong and Kamrup, 
and there is a fair prospect of success with wheat in these two districts.” 

. The area in Eastern Bengal does not usually much exceed 150,000 
acres. Taking Eastern Bengal and Assam together, they may be said 
normally to possess a wheat area equivalent to 1 per cent. of the total 
wheat area of British India. 

Madras and Mysore.—Wheat is unimportant in the Madras Presi- 
dency, and occupied only 15,276. acres in 1905-6. In Mysore the 
corresponding area was 1,178 acres, and according to the Final Memo- 
randum there were in 1906-7, 4,600 acres. The largest tracts are in Karnul, 
Bellary, Kistna, Guntur, Cuddapah, the Nilgiris, Anantapur and Madura. 
In Mysore, Chitaldrug and Shimoga are the most important districts. A 
brief statement of Mysore is given in the local Gazetteer (1897, i., 129-30) 
by B. L. Rice, compiled largely from Buchanan-Hamilton. Two kinds 
are said to be cultivated, jave godhi (affirmed to be T, monococeum) 
and hotte godhi (I. Spelta). Rice tells us that in Kolar jave godhi 
(whatever species it may be botanically) is sown broadcast in May- 
June, after frequent ploughing, and the crop ripens in three months. In 
the black clay of Madgiri, jave godhi is also the most common crop. _In 
Sira, when there is a scarcity of water, both gave and hotte are sown on rice- 
lands. A small quantity of jave godhi is raised near Periyapatna on fields 
of a very rich soil, from which alternate crops of kadale (Cicer arietinum) 
and of wheat are taken. Near Narsipur hotte godhi is grown, and there are 
two seasons for its cultivation, known as Aain and kar. When the rains 
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set in early, the kar season is preferred, because the wheat is more 
productive and it may be followed by cotton. When the rains are 
late, the kain wheat is taken after kadale. The cultivation is the 
same as for the kar crop, only the season is different. In the hain crop 
the produce is said to be only about one-half of the kar crop (Mysore 
Gaz., l.c.). 

Burma.—The area in 1905-6 was 35,178 acres, all in Upper Burma. 
The most important district is Sagaing, which had 24,361 acres in the year 
in question, while smaller areas are found in Kyauksé, Minbu, Mandalay 
and Lower Chindwin. The subject of wheat cultivation in the Southern 
Shan States and in Burma is fully discussed by a writer in Capital (Sept. 20, 
1906, 587-8 ; Oct. 18, 749-50), who affords much useful and practical in- 
formation which deserves careful consideration. He there states that 
“ experimental cultivation with the object of ascertaining whether wheat 
could be grown as a staple crop was begun as early as 1888-9, and the 
results tend to show that this crop can be successfully grown in the Upper 
Chindwin district, the Pyinmana Sub-division of the Yamethin district, 
in Magwe, Maymyo and in the Chin hills. Wheat also succeeded on the 
river silts in the Toungoo district in Lower Burma, but the outturn was i 

every case poor.” 7 a 
The efforts made by A. H. Hildebrand to establish wheat cultiva- 

tion in the Southern Shan States have been repeatedly told in official 
publications (Repts. Dept. Land Rec. and Agri. Burma). 

The Agricultural Statistics give the average outturn of wheat in Burma, 
for a period of five years ending 1901-2, as 635 Ib. for the province as a 
whole. Separate returns are shown for Mandalay, Sagaing, Minbu and 
Kyaukse, and these range from 320 Ib. in Mandalay to 800 lb. in Minbu. 
It has sometimes been affirmed that Burma was to India a great granary. 
It certainly produces an immense amount of rice, which is mainly ex- 
ported but of course is available should India require it. That it could 
similarly afford a large supply of wheat may very possibly be found to turn 
more largely on the deficiency of labour supply than on defective climate 
and soil. 

MANUFACTURES.—For the minor uses of wheat straw see p. 116. 
Very little can be recorded regarding the indigenous industries of milling 
wheat and producing flour. Loaf-bread (p. 1109) is now produced in 
the larger villages and towns, and in some few localities (such as around 
Delhi) the baking of biscuits, specially designed to meet the growing de- 
mand for imported goods of that nature, seems to be fairly successful and 
to give promise of a great future. In other parts of India, as for example 
the towns of Gujarat, the manufacture of macaroni is well understood 
and fairly largely practised. The use of flour in the production of certain 
sweetmeats has originated a demand for the commodity. In the Panjab, 
as already mentioned, wheat becomes the staple food and is consumed in 
the form of large cakes cooked over the open fire. All over India, there- 
fore, the chakkiwala or grinder may be met with plying his craft, either by 
employing women to work the ordinary hand-mill (chakki) or, where a fall 
in the water-level can be obtained (as for example on the hills), by using 
the water-driven flour mill. But in addition to such indigenous methods, 
within the past twenty years or so flour mills after the most improved 
European fashion have been established and very superior flour may now 
be procured everywhere, and of such quality as to have checked the imports 
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of the foreign article. In a further paragraph, particulars will be found 
of the im chy ie flour, but it may be added that the 

of the Indi traffic is one of the most encouraging your 
indications of the birth of industrial enterprise. So far, the exports ts 
of Indian flour have gone to Indian Ocean ports, but the day is per- 
haps not far distant when the problem of the exports of clean versus 
adulterated wheat may be solved, as already stated, by the export of 
flour (see p. 1089). 
' Flour Mills.—According to the Financial and Commercial Statistics Flour 
(1906, 399) there were 42 mills, employing 3,016 persons in 1904, but the Mills. 
statement is said to be defective. These were distributed thus :—The 

- Panjab 21, with 1,281 employees ; Bengal 9, with 755 employees ; Bombay 
4, with 562 employees ; United Provinces 4, with 273 employees ; 
2, with 58 employees ; Sind and the Central Provinces, 1 each, with 52 
and 35 employees respectively. 

INDIAN TRADE IN WHEAT AND FLOUR. 

For many years it was an accepted belief that Indian wheat appeared Trade. 
on the markets of Europe chiefly in order to supplement deficiencies. In 
1899, the author of The Wheat Problem (Sir iam Crookes) practically 
excluded India from consideration in his study of the world’s supply, on tndis 
the ground of the insignificance of the surplus available for export. In ™=™¢*% 
a most emphatic manner that view has been a5 dr by recent returns. 
In 1904, for example, India actually headed the list of countries that con- India Heading 
tribute towards England’s demands—a circumstance that at once placed “*“* 
it in an altogether new position, notwithstanding that the very next year 
it fell far short of its record. But what it did one year may be repeated 
and even exceeded. The explanation of this new state of affairs may 
be learned from a study of the causes that have brought about India’s rxtendea 
extended wheat production. Nearly 75 he: cent. of the wheat grown *roteton. 
is raised in the Panjab and the United Provinces. And in these 
vinces vast tracts of fertile land have been brought under cultivation, 
through the improved and increased canal and well irrigation accom- Increased 
plished by the Indian Government. Indeed fully half the wheat area * 
of the provinces named is ordinarily under irrigation wheat. Howard 
(Note Prod. of Wheat, in Agri. Journ. Ind., 1906, i., pt. iv., 399-401) 
regards the irrigation wheat as securing the internal consumption and as 
thus releasing a large proportion of the dry crop for export. The ex- Brpenston of 
pansion of the irrigation wheat area is, therefore, a matter of superlative Wnreat. 

| importance to the British Empire, in addition to being of vital interest to Vital to India, 
} India itself. 

. Prices of Wheat in India.—These are expressed by the number of Prices. 
seers (= 2b.) procurable for Rs. 1 (= 1s. 4d.). A higher figure, therefore, 
denotes cheap wheat (more being obtainable), and a low figure dear wheat. 
It is perhaps only necessary to select three centres, Calcutta, Bombay calcutta. 
and Delhi, to exemplify the fluctuations in price. During the twenty years 
ending 1905, the cheapest. wheat in Caleutta was in 1887, when 14°17 seers 

(28°34 lb.) were obtained for the rupee. So again the dearest wheat was 
in 1897, when only 8-05 seers were given. The quantities procurable for 
the past four years were 1902, 10°68 seers; 1903, 12:1 seers ; 1904, 11-42 

seers ; and 1905, 10°67 seers,. In Bombay, the record year for cheapness Bombay. 
during the twenty years was in 1896, when wheat sold at 11°84 seers to the 
rupee, and the dearest year 1900, 6-06 seers, while for the following years 
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it sold at—1902, 7:37 seers; 1903, 8°12 seers; 1904, 8:3] seers; and 
1905, 8°33 seers. Wheat in Bombay during the term of years mentioned 
has manifested much more violent fluctuations than in Calcutta. Thus 
in 1895 it sold at 13:18 seers, and in 1897 at 6°66 seers. In Delhi, wheat 
is naturally very much cheaper than in either Calcutta or Bombay ; and 
its record years were, for cheapness 1885, 22:5 seers, and for dearness 
1897, 9°91 seers to the rupee, while during the last four years ending 
1905 the prices were—1902, 15:14 seers; 1903, 15-26 seers; 1904, 15:0 
seers ; and 1905, 12°95 seers. The price in Delhi is representative of 
all towns within the wheat-producing areas, such as Lahore, Lucknow, 
Cawnpore, Raipur, Patna, etc. A careful scrutiny of the returns of 
the wheat. production and trade for India gives no sort of justification for 
the opinion that the exports to foreign countries are raising the price of 
wheat to the people of India, while on the contrary the annually increasing 
surplus has even now assumed the position of a valuable safeguard against 
famine. | 

PRODUCTION AND EXPORT TRADE OF WHEAT.—The wheat 

exports of one year are very nearly entirely drawn from the area of pro- 
duction of the year previous. Similarly it is often the case that the area 
of production in the British provinces is spoken of as that from which — 
the foreign exports are drawn, thus neglecting the Native States, which 
undoubtedly contribute considerably to the amounts shown as exported. 
A mean average yield per acre for all India would be a perfectly misleading 
figure, since the range between irrigated manured land and dry land without 
manure (without taking into consideration the difference in yield between 
pure and mixed crops) would be perhaps three of the former to one of the 
latter. But accepting the official returns as they stand, we obtain an 
average for the ten years ending 1905-6 of 24,299,149 acres, with a yield 
of 7,170,551 tons (or 143,411,020 cwt.) of grain, while the actual figures 
for 1905-6 were 26,226,200 acres and a yield of 8,560,340 tons (or 
171,200,000 ewt.). The decennial average is perhaps the safer figure to 
employ in all comparisons, since it is considerably below the actuals for 
the past few years and errs on the side of under- rather than over-stating 
production. It would, however, serve no useful purpose to strike averages 
for the exports from India, since these are open to none of the errors 
mentioned. The following abstract table exhibits the exports from India 
for the years 1902-7, and contrasts these with the chief items of wheat 
imports into Great)Britain :— 

Exports from India to Foreign Countries. 

—— 1902-3. 1903-4. 1904-5. 1905-6. 1906-7. 

Cwt. Cwt. Cwt. Cwt. Cwt. 
Total from India | 10,292,150 | 25,911,312 | 43,000,502 | 18,750,467 | 16,028,914 

Share consigned mt 
to Great 
Britain 6,683,228 | 21,231,863 | 28,928,757 | 14,183,363 | 14,610,524 

Shares in total 
Exports taken by if] 

Sind (Karachi) | 8,848,234 | 17,385,110 | 28,380,715 | 12,956,926 | 15,434,060 . 
Bombay 390,748 | 3,690,762 | 5,965,438 | 3,455,263 459,537 
Bengal 1,052,978 | 4,832,819 | 8,646,680| 2,297,499| 129,996 
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Great Britain +» | 81,002,227 | 88,131,030 | 97,782,500 

BRITISH IMPORTS 

ca! Imports into Great Britain. 

pl 1902-3. | 1903-4, | 1904-5, | 1006-6, | 1900-7, 
Total Foreign | Cwt. Cwt. | Owt. | owt. | Cwh 
Imports taken by 

97,622,752 | 92,967,200 

__ Chief contributing countries of supply to Great Britain other than India: — 
— 

- Bussia a 6,540,457 | 17,176,300 | 23,639,500 | 24,703,200 16,017,500 
nel y = 239,910 310,176 251,000; — 300,000 71,800 

mumania .. | 2,362,453 3,140,727 | 1,491,800 2,082,200) 3,780,900 
_- United States 43,312,561 | 24,197,895 7,051,600 | 6,634,700 | 22,490,900 

_ Argentine .. | 4,315,165 | 14,120,454 | 21,440,400 | 23,236,400 | 19,176,500 
Australia  .. | 4,174,753 26 | 10,272,600 | 10,064,700 | 7,785,100 
New Zealand 156,626 204 358, 100 339,900 79,400 

a -- | 9,527,475 | 10,802,127 | 6,195,300] 6,522,030 | 11,309,700 

- The table exhibits many instructive features, some of which may 
be here dealt with. For example, of the exports from India by far the 
most important purchasing country is the United Kingdom. The next 
important countries are—Belgium, France and Egypt. In 1905-6 these 
three together took 3,039,881 cwt., or little more than one-fifth of the 
supply consigned to the United Kingdom alone. And whatis perhaps even 
more significant, the demands of all countries (other than Great Britain) 
have practically remained stationary for some years past, while the supply 
to the United Kingdom has gone forward in a most significant manner. 
So also the figures of shares taken by the ports of shipment from India 
exhibit a remarkable parallelism with recent extensions in irrigation and 
facilities in transport. The port of Karachi taps the Panjab, Rajputana 
and to some extent also Central India and the United Provinces. The 
expansion of the Karachi traffic has been phenomenal, and the extension 
of railway communication toward Calcutta must to some extent account 
for the progress made by that port. 

Reverting to the decennial standard, it may now be shown what pro- 
portion the exports bear to production. The average production of the 
ten years ending 1905-6 has been shown as 143,411,020 ewt. The exports 
from India in 1905-6 came to 18,750,467 cwt. (valued at Rs. 8,53,43,996), 
or 13 per cent. on the average standard ; but if the figure of actual pro- 
duction for the year named be accepted, viz. 171,206,800 cwt., the exports 
would represent only 10°9 per cent. of the supply. The year 1903-4, as 
also 1904-5, was notable in the wheat trade. India exported in the former 
25,911,312 ewt. (valued at Rs. 11,08,89,546), which expressed to the 
decennial standard would be 18 per cent., and to the actual crop of 1903-4 
13-4 per cent. In 1904-5 the exports were 43,000,502 cwt. (valued at 
Rs. 17,90,60,692 or £11,937,379), or 30 per cent. on the decennial standard 
and 28-2 per cent. to the recorded actual production. 

An examination of the table given reveals the further fact that in 1904-5 
India headed the list of countries concerned in the supply of wheat to 
Great Britain. In that year it furnished the United Kinglom with wheat 
valued at close on 8 million pounds sterling. India’s contribution was 
then close on 29 million cwt., while Russia supplied 23}, the Argentine 
21, Australia 10, the United States 7, and Canada 6 million ewt. 

PRODUCTION AND TRADE IN FLOUR.—The proportion of flour 

exported from India gives, of course, no evidence of the magnitude of the 
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total production. There would seem little doubt, moreover, that by far 
the major portion of the flour annually produced in India is turned out by 
the indigenous hand- and water-power mills and thus escapes registration 
of any sort. No more particulars can, therefore, be afforded of the con- 
sumption of flour than are implied by the annual production of wheat 
and the balance of that cereal that remains in the country over and 
above the foreign exports. 

Exports of Flour.—There is, however, a considerable trade in export- 

ing wheat flour, and this has manifested recently a noteworthy expansion, 
although the traffic of last year showed a decline from the returns of the: 
years immediately previous. In 1900-1 the exports were 497,346 cwt., 
valued at Rs. 35,83,176; 1901-2, 529,328 ewt., valued at Rs. 37,12,876 ; 
1902-3, 718,077 cwt., valued at Rs. 46,54,631; 1903-4, 810,422 ewt., 
valued at Rs. 52,98,843 ; 1904-5, 1,031,495 cwt., valued at Rs. 69,21,610 ; 
1905-6, 899,056 cwt., valued at Rs. 63,83,264 ; and 1906-7, 818,462 cwt., 
valued at Rs. 58,57,116. The great bulk of these exports goes from Bombay, 
viz. 661,368 cwt. in 1906-7, the balance being divided between Bengal and 
Sind, while the chief markets are Arabia, Aden, Ceylon, Mauritius, British 
Kast Africa, the Straits Settlements and Egypt. A considerable export 
trade in wheat flour to the United Kingdom appeared for the first time in 
1904-5, amounting to 52,523 cwt., but contracted to 1,800 cwt. in 1906-7. 

Imports of Wheat and Flour.—A certain amount of foreign WHEAT 

is imported into India, and according to Noél-Paton (Rev. Trade Ind., 
1906, 31), ‘‘in times of shortage it is taken in considerable quantities. 
even by ports from which grain is commonly shipped.” The quantities 
have been :—1902-3, 783 cwt., valued at Rs. 4,757; 1903-4, 18,852 ewt., 
valued at Rs. 97,764; 1904-5, 129 ewt., valued at Rs, 432; 1905-6, 
454.614 cwt., valued at Rs. 22,53,648 ; and 1906-7, 209,696 cwt., valued 
at Rs. 11,38,976. Of the total for 1905-6, Australia supplied 395,696 
ewt. and Turkey-in-Asia 58,798 ewt. Noél-Paton points out that “ this 
total was exceeded only in 1896-7 and in 1900-1, when 601,356 ewt. 

and 559,351 cwt. respectively were imported ; but in each of the famine 
years, 1877-8 and 1878-9, the imports exceeded 400,000 cwt.” Small 
quantities of wheat flour, subject to duty, are also imported, and have 
averaged for the years 1902-7, 18,500 cwt. 

Internal Traffic.—Rail and Riverborne Traffic.—The total transactions by 
these routes on the average for the years 1902-7 were 31,874,712 ewb. 
wheat and 1,699,091 cwt. flour. In 1906-7 the figures were 28,556,137 
ewt. wheat and 2,350,388 cwt. flour. Of wheat, the Panjab exported 
that year 20,537,369 ewt., viz. to Karachi, 14,959,915 cwt.; to Rajpu- 
tana and Central India, 1,594,477 ewt.; to Calcutta, 1,217,100 ewt.; to 
the United Provinces, 1,119,578 cwt.; and to Bombay, 1,025,751 cwt. 
It will thus be seen that the bulk of the railborne traffic is from the Panjab 
to Karachi. But Karachi obtains wheat also from Sind province and from 
the United Provinces, the grand total of its supplies having been in the year 
under notice 17,018,238 cwt., an amount which it will be seen would have. 
sufficed to meet the foreign exports of 15,434,060 cwt. Of course it is not 
always safe to assume that the actual amounts shown in the internal 
traffic appear again in the foreign transactions, but the average of several 
years would overcome the overlappings that take place. It is sufficient, 
therefore, to show that the wheat exported from Karachi to foreign 
countries is drawn mainly from the Panjab. 
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_ After the Panjéb come the United Provinces; in 1906-7 these con- UV. Prov. 
=; ty by rail 2,982,862 owt., of which Calcutta took 1,812,924 owt. Next 
“come the provinces of Sind and Baluchistan, which exported during the 
Pa gear in question 2,085,224 cwt., almost entirely to Karachi. Lastly, the 
‘Central Provinces and Berar supplied 1,683,046 ewt., of which Bombay 

took 494,405 ewt., Calcutta 299,686 cwt., while the United Provinces drew 
418,108 cwt., and Rajputana 267,333 owt. ‘The total receipts by rail at 
Caleutta came to 3,407,430 ewt., at Bombay 1,749,615 ewt., quantities that 
allow for a large local consumption and still leave a balance sufficient to 
“meet their foreign exports. The local consumption of Caleutta and Bombay, 
unlike that of Karachi, is more important than the foreign exports. 
_ The railborne traffic in flour is from Caleutta 759,586 cwt., to Bengal 
oem and Assam; from the Panjéb 802,423 owt., to the United 
‘Provinces, Bengal and Calcutta; from the United Provinces 314,101 ewt., 
to Bengal and Calcutta ; and lastly, from Bombay (port) 292,154 ewt., to 
“Bombay Presidency, Mysore and the Nizam’s Territory. 
___ Coastwise Traftic.—The traffic by this route is not as a rule veryextensive. Coastwise. 
For the period 1901-6 it averaged 1,321,912 cwt. wheat, valued at 
Rs. 64,75,711, and 462,681 cwt. flour, valued at Rs. 32,28,418. The 
‘exports are mainly from Sind to Bombay, Kach and Kathiawar; from 
Bombay to Kathiawar and Madras ; from Bengal to Madras; and from 
Burma to Bombay and Madras. The corresponding traffic in flour is 
largely to Burma, and from Bombay to Madras and Burma. ([C/. Twenty 
Years’ Wheat Imports, in Journ. Board Agri., 1904, xi., 534-42.) 

Vv 

VATERIA INDICA, Linn. ; Fl. Br. Ind., i., 313; Gamble, Man. DEP. 
Ind. Timbs., 1902, 85-6 ; Talbot, List Trees, etc., 1902, 35; Cooke, Fl. vi., pt. iv., 
Pres. Bomb., 1903, i., 86-7; Brandis, Ind. Trees, 1906, 72-3; Dirrero- 222-5. 
carrE&. The White Dammar of South India, Piney Varnish, Indian Piney 
Copal or Malabar Tallow, saféd démar, kahruba, sandras, ral, vellai-kunri- 
kam, painipishin, kungiliyam, piney maram, gugli, dupa maram, dhupada, 
payant, etc. A large evergreen of the forests at the foot of the Western 
Ghats from Kanara to Travancore, ascending to 4,000 feet, often planted 
as an avenue tree. 

This tree yields a true Restn of considerable value known as White Dammar nesin. 
or Piney. It is said to occur in three forms—compact piney, cellular piney 
and dark-coloured piney resin. The names sufficiently indicate their . 
tive characters, which are said to be due to the mode of collection and the 
age of the tree. The resin is obtained in the usual way by incising the trunk. 
It is only slightly soluble in alcohol, but dissolves at once in turpentine and 
drying oils, and, like copal, is chiefly used for aper | VARNISHES, It has been Varnish 
recommended for use in pharmacy in place of the officinal pine resin. Gamble 
states on the authority of Mr. J. H. Brougham that in certain localities 
the resin is mixed with cocoanut oil and rolled into candles. The Natives also Candies. 
employ it to make imitation amber beads. The seeds contain a large bres 
ofa solid Or known as “ piney tallow,” or vegetable butter of Kanara. South og, 
Kanara this is used for lamps, for flavouring food, as a substitute or adulterant Butter. 
for ghi, as well as for medicinal purposes. According to Bidie, it is valued locally 
as an application in rheumatism. It has been employed in the manufacture of 
candles, which were at one time introduced into England. Hooper (Agri. Ledg., 
1902, No. 1, 16) states that a sample of the fruit was found to contai 25 per cent. 
Tannin, The bark is also very astringent. Bourdillon (Notes on Trees in Travan- Control 
core, 30-1) says that it is used in Ceylon to keep toddy from fermenting. Hooper Fermentation. 
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adds that it is employed to control fermentation in arak manufacture. The 
Woop is not in much request, but is sometimes utilised for making canoes, masts 
of Native vessels and coffins. [Cf Brannt, Pract. Treat. on Anim. and Veg. Fats 
and Oils, 1888, 323-4; Pharmacog. Ind., 1890, i., 196-7; Cameron, For! "Trees 
of Mysore and ‘Coorg, 1894, 24-5 ; Capital, May 28, 1903; Sabin, Tech. of Paint 
and Varnish, 1905, 105-6, 140-1, 300.] 

VETIVERIA ZIZANIOIDES, Stapf, Kew Bull., 1906, 346-9, 
362; Anatherum muricatum, Beauv. ; Andropogon muricatus; Retz; A. 
squarrosus, Linn., f.; Fl. Br. Ind., vii., 186;  Vetiveria odorata, Virey ; : 
Rheede, Hort. Mal., 1703, KU ABT te 72 ; Watt, Ind. Art at Delhi, 1903, 
161, 198 ; GEaMINE The khas- khas or -Mesiverit ; the khas, bend, panni, 
balé-kd-ghdns, shanadér jhar, strom, tin, vdlo, vetti-vér, lévanolids etc., etc. 
Is found throughout the plains and lower hills of India, Burma and 
Ceylon, up to 4,000 feet, occurring on moist, heavy soils, more sapetielly 
the margins of lakes or streams. 

The root or khas-khas is extensively made into the aromatic scented mats 
which are hung in doorways and kept wet to cool the atmosphere during the hot 
season. It is also used for making fans, ornamental baskets, etc., which are 
very largely produced at Savantvadi, Poona, Chanda and elsewhere. The raw 
material is exported to Europe chiefly from Madras ports. Gildemeister and 
Hoffmann (Volatile Oils, 289) say, ‘* The root is of a reddish colour and often. 
contaminated with red sand. A half-distilled root is frequently found in com- 
merce, and can be recognised by its light colour.” It seems more than probable 
that much of the so-called half-distilled root is in reality the roots that have been 
used in tatties for a season and are bought back by the traders to be exported. 
The constant application of water and.exposure to the fierce sun might easily 
exhaust a large proportion of the oil and bleach the roots.in the manner described. 
According to certain inscriptions, taxes were levied on khas-khas in 1103 to 1174 
A.D. (As. Soc. Beng., 1873, 161). The roots when distilled with water yield a 
fragrant Or (known in European trade. as Vetiver, which is used as a perfume and 
for flavouring sherbet. It commands a high price in Europe, being employed 
in many favourite scents. It-is the most. viscid of essential oils, and hence its 
sparing volatility is taken advantage of in fixing other perfumes. The oil is 
hardly, if ever, exported from India, European supplies being either locally made 
from the Indian roots or derived from Réunion. According to Piesse, the yield 
is about 10 oz. per ewt. ; other observers have found it to vary from.0°2 to 3°5 
per cent. Rheede, who was perhaps the first European author to allude to this 
plant, calls it ramacciam, and says that with the Brahmans it was bocalo. It 
was in his time both wild and cultivated in Malabar on account of its roots, which 
were used medicinally. 

In Mepicine the root has been regarded by European physicians as a dia- 
gay and as a preservative against cholera (Pereira, Mat. Med., ii., pt, i., 132). 

The Bower M anuscript (which appears to date from the 5th century) frequent. 
mention is made of usira or virana, which Hoernle renders as the: present 
odoriferous grass ; it was an ingredient of a plaster beneficial to the complexion. 
A paste is rubbed on the skin to relieve excessive heat ; an aromatic cooling bath 
is made by adding to a tub of water a powder of the root with that of Pavonia 
odorata (red sandal-wood), and the wood of Prunus Puddum. The grass (leaves, 
etc.) is suitable for paper-making, and it is said that 60,000 to 70, 000 maunds 
are annually available in the Hissar district of the Panjab alone. When young, 
the grass affords good Foppsr, and is also in universal demand for thatching 
purposes. [C/. Taleef Sheree (Playfair, transl.), 1833, 14; Taylor, Topog. and. 
Stat. Dacca, 1840, 57; Hoey, Monog. Trade and Manuf. 'N. Ind., 1880, 160 ;. 
Journ. Ind. Art., 1884, age * 3, 7; Duthie, Fodd. Grass. N. Ind, 1888, 37; 
Gee, Monog. Fibrous Manuf., 1891, 2; Pharmacog. Ind., iii., 571; Kanny Lall 
Dey, Indig. Drugs Ind., 1896, 28-9; Dodge, Useful Fibre Plants of the World, 
1897, 60; Mad. For. Admin. Rept., 1902, 34.] 

VICIA FABA, Linn. ; Fl. Br. Ind., ii., 179; Duthie and Fuller, 
Field and Garden Crops, iii., 4; Duthie, Fl. Upper Gang. Plain, 1903, 
259; Prain, Beng. Plants, 1903, i., 367; Firminger, Man. Gard. Ind., 
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THE COW PEA 

~ 1904, 178; Lecumtnosa. The Garden Bean, bdkla, anhuri, ndkehan, 
» kédlin, chastang raitin, sein, etc. De Candolle considers its introduction 
} India to be quite recent, though this would seem to be true only of 
the plains. In the higher Himalaya it is not. unlikely that its cultivation 

has. d down from the most ancient times. 
+) At the present day it is cultivated in the plains here and there in European 

; ens, and chiefly in the United Provinces. There are two distinet forma, 
feeg. ded and the broad-podded, the latter ori the name “ Broad " 
_ or“ Windsor bean.” The former is said to succeed in India, though Firmin- 
"f * recommends the “ broad bean” for garden cultivation. The seed should 
» be sown about the middle of October, and previous to sowing should be steeped 
+ in @ basin of hot water for twelve hours or more. (C/. Bentham, Rev. of eee 
 Tozzetti, in Journ. Hort. Soc., 1855, ix., 138; De Candolle, Orig. Cult. Planta, 

1884, 316; Church, Food-Grains of Ind., 1886, 132; Asa Gray, Seient. Papers, 
_ 1889, i., 349 ; Pharmacog. Ind., 1890, i., 485-6; Hosie, Rept. on Prov. of Seu'ch'uan, 
1904, No. 5, 12.] 

 WVIGNA CATJANG, Watlp.; Fl. Br. Ind., ii., 205; Duthie and 
Puller, Field and Garden Crops, ii., 12, tt. xxix.xxx.; Prain, Beng. 
Plants, 1903, i., 389; Duthie, Fl. U Gang. Plain, 1903, 227 ; Leav- 

“minos2. The Cow Pea, Chowlee (India), Tow Cok (China) ; lobid or lobiyd, 
‘chowli, rianish, barbati, ghangra, urohi, souta, rawdn, chaunro, hurrea, chavli, 
‘caramunny-pyre, boberli, tadagunny, etc. A sub-erect herb cultivated in the 
hotter parts of India. Var. sinensis, Prain ; Dolichos sinensis, Roxb., FI. 
Ind., iii., 302 ; the Asparagus Bean ; a climbing herb cultivated in most 
parts of India. 

It has been pointed out, under Dolichos Lablab (p, 508), that the name 
lobia (lobos of the Greeks) is commonly applied to that and loosely by 

Akbar, and since Vigna Catjang comes into season in the autumn it is probably 
the plant referred to. The crop, as a rule, is grown in fields for its seed, and used 
as a pulse, It may be cultivated alone, but is generally a subordinate crop. 
Various races exist, one of which, with long pods, is rained by market gardeners 
as a vegetable and sold as a substitute for ch beans. 

CULTIVATION. —In Cuttack Bengal, where it is cultivated alone, Banerjei (Agri. 
Cuttack, 1893, 81-2) states that “ it is grown on high loamy lands, and in rotation 
generally follows biali and mandia.”” Thesoilis prepared and the seed sown broad- 
cast in September—October. In December-January, when thoroughly mature, 
the plants are plucked up by the root. ‘* The variety raised for — begins 
‘to yield fruit in November—December.”’ Basu remarks that in Lohardaga it is 
* always wn as a second crop along with mdrud (Bleusine eoracane) and 
occasionally with gordé or upland paddy.” In July the seed “is thinly scattered 
over the fields at the rate of 1} seers per acre. The pods when they ripen are 
hand-picked at the same time, or just before harvesting mdrud. The average 
-outturn is one maund per acre, the heaviest yield never exceeding 2 maunds ; 
the value of the produce is about Res, 1-8 in ereer of ordinary prices,” 

' In the United Provinces there were 1,062,783 acres under tird, ming, moth 
; and lobia during 1904-5. Later figures are not available. ‘It is less frequently 

grown as a sole crop than either mting (Phaseolus radiates) or tird (P. Mungo), 
7 and the area which it occupies by itself is quite insignificant except in the 

Rohilkhand Division. On the other hand it constitutes a distinct feature of the 
undergrowth in a large proportion of kharif millet and cotton fields, with which 
it is associated at the commencement of the rains. It ripens in October or 
November, and yields a produce of about the same quantity as that of drd” 

(Field and Garden Crops, l.c.). In the Season and Crop Report for 1905-6 it is 

stated that the area under this pulse was 32,703 acres, of which 1,766 were raised 
| in the rabj. With regard to Bombay, Mollison says “it is t onuie with other Sree 

subordinate to bdjri in light alluvial soils in the Kaira district. It does better 

in moderately light soil than in soils of heavier or denser consistence. It is 
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VINEGAR 

grown alone in the kharif season in garden lands to produce a green vegetable 
—the so-called French bean of India—and in the rabi season is grown like mug 
and udid, to a limited extent as a second crop in rice fields.” 

The grain is eaten either as flour or split as ddl, and, as already mentioned, 
the green pods, especially of the long-podded form, are plucked while young and 
eaten as a vegetable. As a curiosity it may be mentioned that the stalks and 
leaves are said. to be employed in the preparation of a green dye. [Cf. Church, 
Food-Grains of Ind., 1886, 156; Pharmacog. Ind., 1890, i., 489; Basu, Agri. 
Lohardaga, 1890, pt. i., 68-9; Gollan, Ind., Veg. Garden, 1892, 127; Duncan, 
Dyes and Dyeing in Assam, 1896; Burma, Settl. Repts.—Metktila, 1900, 9; Mying- 
yan, 1901, 35; Mollison, Textbook Ind. Agri., 1901, iii., 88-9; Leather, Agri. 
Ledg., 1903, No. 7, 153, 191; Dept. Land. Rec. and Agri. Bombay Bull., 1904, 
No, 24, 4; Firminger, Man. Gard. Ind., 1904, 176; Roy, Crops of Beng., 1906, 
76-7; Repts. Dept. Land. Rec. and Agri. Bombay.] 

VINEGAR (ACETUM).—Vinegar is an acid liquid, used largely 
as a food auxiliary, as a preservative for certain articles of diet, as a 
medicine, and lastly for certain industrial purposes. . tis produced by (a) 
what is known as acetous fermentation of a mixture of malted and unmalted 
grain (forming malt vinegar), and (b) the oxidation of white or red wine 
(yielding white or red wine vinegar), Chemically it is a dilute solution of 
acetic acid with certain organic substances derived from, and peculiar to, — 
the material from which made. It is, in other words, a weak solution of 
acetic acid, produced by the fermentative action of a vegetable organism 
(Mycoderma aceti), the process of transference being called acetous 
fermentation. | 

History. —Mr. F. W. Thomas informs me that sukta is the most general 
Sanskrit name for the true or fermented liquor. This occurs in the Brah- 
manas, Susruta and elsewhere. Sauktika is an adjective form of the word 
met with in Charaka (1st century a.p.). It denotes very possibly the vinegar 
prepared frona a sweet liquid, such as sugar-cane juice, palm-juice, etc. 
But malted vinegar seems also to have been understood, and is possibly 
denoted by the word kaiijika (sour or fermented), rice gruel (see the account 
under Burma, p. 1111). The Bhavaprakasd defines vinegar as a substance 
fermented from bulbs, roots, and fruits with oil and salt, and this use of oil 
and salt will be found frequently alluded to. The Rdajanirghanta alludes 
to the employment of grain in the production of cukra. Lastly, cukra or 
cukraka is applied to sour substances (such as the fruits of the tamarind 
and the sorrel) which are used as substitutes for vinegar. These occur in 
Susruta, Harivamsa, etc. 

Vinegar is known all over India by its Hindustani name sirka. In 
the provinces the following vernacular names are given to. it :—kadi 
in Tamil; pulla nilla in Telegu; chuka in Malayan; and pon-ye in 
Burmese. While thus doubtless a substance of universal knowledge 
to-day and one which bears a fairly ancient record, it is significant 
that most ‘works on India, both ancient and modern, have remarkably 
little to say about it. Writers on Materia Medica, as well as most of the 
standard authors on travel, etc., in India, are silent regarding vinegar. 
Eyen the Institutes of Manu makes apparently no reference to it. With 
the Muhammadans, however, vinegar always has been a more important 
dietetic luxury than with the Hindus, and to this circumstance perhaps 
is due the scant attention paid to it by early writers. It is, however, 
alluded to by Thevenot (Travels in Levant, Indostan, etc., 1687, pt. iil., 
16) and one or two other European travellers. 
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PROVINCIAL PRODUCTION 

-MANUFACTURE.—Most of the Indian vi are from 
sweet liquids derived from palm-juice, sugar-cane tice, e sugar, honey, 

tion. After a month or two, when fermentation has taken place briskly, 
Juice is transferred to a fresh jala till the fermentation is finished. The. 
(sherka) is then conveyed into smaller jalas and is thus ready for sale. 
of 40 seers of juice, 30 seers of sherka are obtained. In the case of gér or 
> aga one maund of gir or sugar, 4 to 5 maunds of water are added, and 
solution thus prepared is treated just as with cane-juice. It takes a little 
time—say about fifteen days more—to finish the preparation of the vinegar 
the materials named. Forty seers of the sugar or gur solution yield abo 
35 seers of sherka. No special details are furnished regarding the prod 

F2Es 

sae vinegar from jdman fruits. Cane-juice sherka is sold at Re. 5 
gur sherka at Rs, 4, the sugar sherka at Rs. 4-8 per maund, and Pry 
at Rs. 12 per maund.” 

Eastern Bengal and Assam.—Information has been received from the Deputy 
Commissioner, Sylhet, and the Collector, Dacca, The former writes tha 

i : 
- 

on the manufacture, and in both the business done is very small. The Parse: 

mouth of the jar is closed with a cover, and the liquid allowed to ferment in 
that state for a month or six weeks or until the fermentation is complete, It is 
then passed through a clean cloth and put into bottles. The vinegar thus manu- 
factured is sold at 2 or pe naagy per ROP. In ihe ote reggie 4 
ingredients are (1) cane molasses, (2) putrid pine-apple and (3) gram, whi 
process of manufacture is exactly the same. The addition of bread and gram 
and the utilisation of the waste materials and wild pine-apples are interesting 
features of this special Eastern Bengal industry, 

United Provinces.—Hoey (Monog. Trade and Manuj. N. Ind. 1880, 180-1) 
tells us that the chief material used in the manufacture of vinegar is shira (see 

. 952). ‘‘When sugar-cane is crushed it gives out the juice called ras. This is 
boiled and gur and rdb are made. The froth is skimmed off and put aside. The 
crushed stalks of the cane are laid in a vat (hauz) with a small outlet below 
and the froth is thrown on them with a little water. The substance which 
comes trickling off is boiled and becomes shira. This is the stuff which is Pee 
chased by the vinegar-makers and tobacco manufacturers” (see p. 807). a 
long and highly interesting communication, the Assistant-Director of Agricul- 
ture in these provinces states that there are a great nas | substances employed 
in the preparation of vinegar, but that the liquor is chiefly obtained from cane- 
juice and cane-juice products. The other better known sources are palm toddy, 
grapes (see p. 1119), raisins, jéman, barley (see p. 643), etc. The methods of 
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VINEGAR 

manufacture are essentially similar to those already detailed in connection) with 
the Lower Provinces. “ Fresh cane-juice is obtained from the mills, strained 
through.a piece of coarse cloth and filled into earthen vessels which have been 
well washed and dried for the purpose. -The mouths of the vessels are then closed 
with stoppers to prevent foreign matter getting into them, and they are removed 
to'a place of safety, where both sun and air can have free access. This natu- 
rally takes place at the beginning of the summer, towards the end of the crushing 
season, and the jars are allowed thus to stand till the commencement of the 
rains. Throughout the rains damp is avoided as much as possible, as it affects 
vinegar injuriously. The jars are placed in a dry and warm corner and exposed 
to the sun at intervals. If kept in a damp place, a thick scum develops upon the — 
surface of the liquid—a mould which appears all in one piece. This bears differ-— 
ent names in the localities of vinegar manufacture, the most common term for 
it is sahri, In Bijnore it is called bzlat and in Meerut bhadder. The development 
of this mould is generally considered ruinous to the vinegar and the material is” 
thrownaway, but the more economical advocate curing it. They remove the scum _ 
carefully, filter the liquid, change the vessels and add various preparations consisting 
of Chenopodium (p. 293) seeds and chillies, or of asafetida (p. 535), garlic, chillies, 
and common salt. They also add raw bel (#gle Marmetos, see p. 28), munj 
(Saccharum arundinacewm, see p. 929), and a small quantity of sugar. If no at- 
tention be paid to the mould, the vinegar after some time altogether disappears.” 

Vinegar from toddy is said to be largely used for medicinal purposes, and sells 
at Rs. 10 to Rs. 12a maund. Grape and raisin vinegar (see p. 1119) are more costly, 
selling at Rs. 15 to Rs, 20 a maund. Grape vinegar is thus described :—a solution 
is made of sugar in water, about 18 seers of sugar to a maund of water, and grapes 
are then crushed into this solution and the mixture set aside. In time it turns 
into vinegar. Being expensive, grapes are, however, not very largely used for this 
purpose on the plains. Jdman vinegar (see p. 526) is made chiefly in Lucknow and 
costs Rs. 10 a maund, while vinegar from barley costs Rs.15amaund. A highly 
refined form of vinegar termed arak-ndnd is obtained by redistilling ordinary 
vinegar along with a small quantity of mint (5 seers dry.mint to the maund of 
vinegar). The substance is said to be extensively manufactured in Lucknow and 
to be used for pickling. It sells at Rs.5 to Rs. 10 per maund. yi 

The chief centres of the vinegar trade are stated to be the large towns an 
cities, notably Lucknow, Gorakhpur, Benares, Meerut, Bijnor, Agra and Shah- 
jabanpur. Lucknow prepares all sorts of vinegars, both edible and medicinal, 
and these are conveyed all over the Provinces and even to Calcutta. 

Panjab.—In connection with the correspondence above indicated, communi- 
cations were received from Lahore, Delhi, Multan, Jalandhar and Rawalpindi. 
Of Lahore, it is stated that vinegar is prepared in the usual way from sugar or 
sugar-cane juices (rarely from molasses), but in combination with grapes, with 
alum (phitkari), or with salt as adjuncts. The price per maund of one-year- 
old vinegar is Rs. 20, of vinegar six months old, Rs. 10. In Delhi there are 
four principal manufactories, and sugar-cane is almost solely employed. A 
maund of cane-juice gives 30 seers vinegar. The vinegar in greatest demand is 
arak-naina (or -ndnd) already described, namely that made from crude vinegar 
by adding mint and subsequently distilling the mixture. Vinegar is also 
occasionally made from grape-juice, raisins, jamans and oranges (see p. 327). The 
total output of vinegar in Delhi is estimated at 1,200 maunds a year. In Multan 
three kinds are made—anguri from grapes, kishmashi from raisins, jamani from 
jamans, but it is prepared only in small quantities for local consumption. 

The Deputy Commissioner of Jalandhar gives the method of preparation 
‘pursued there. To one maund of sifted ras (sugar-cane juice) are added five bottles 
of superior country vinegar and placed in a jar polished inside with lakh. The 
mouth is closed and the jar set on one side for three or four months. It is then 
filtered through a cloth at intervals “to rid it of worms or insects which collect 
in it.”” A quarter-seer of ground tej pat (Cinnamomum Tamata, see p. 313) leaves 
and half a chittack of ground kaulanji (Nigetta sativa, see p. 811) and chillies 
(see p. 268) are added, the mixture being left for a month or so more. It may 
now be ready for use. The vinegar prepared from cane-juice is reddish in colour, 
but this may be corrected by the addition of alum (see p. 61). uI 

In Rawalpindi district, according to Robertson (Sett/. Rept., 1880-7, 1893, 
app., xxiv.), the manufacture of vinegar is a fairly important industry, the exports 
being carried by river from Attock to Sukkar. In the town of Rawalpindi only one 
vinegar-maker exists, who prepares it either from raisins (see p. 1114) or from gar.» 

1110 

Fini roiled 

ee oll bain. - 



PROVINCIAL, PRODUCTION | oe 
A large earthen pot polished on the inside with ‘a-grease is charged with one 

_ part raisins and four parte water, and the mouth closed as tight as may be and 
placed * in a room where there is little air, since there ia 4 possibility of ite being 
spoiled otherwise. After twenty eae a fola of Peahawari salt and 4 tola of 
in the ratio of a seer of raisins , is mixed with it and the mouth of the vessel Mercary. 
is again sealed. Twenty days after this o tion the vinegar is ready for use 
(i.e. in forty days) and is then filtered and t either in bottles or jars.” Price 
Rs. 2-8, or 38. per maund. 

- Central Provinces.—Very \ittle vinegar is made in these vinees. Tn a C. Prov. 
leation from Seoni it is pbeeennes “The vendors of ciaanee and the 

tioners who use it, in making up chutnies and other preserves, procure their 
*k from outside: from Nagpur, Jabbalpur and even from Delhi. The Deputy 

Commit Re ree ee et nas Memeeitactite focen Siger‘oner sues Ep 
also from the berries of the jéman tree (Rugenia Jambetana). Tho berries /ée. 
are placed in an earthen jar along with some common salt and left for o 

The juice is then squeezed out and placed in the sun for a short time. 
_ Mr, Sadasheo Narain of Gadarwara describes three forms of vinegar as prepared 
from sugar-cane juice, from jaman fruits and from raw sugar.” 

_ Madras.—In the series of Official Papers mentioned above, a report issued by Toddy. 
the Board of Trade, Madras, gives the particulars regarding that , 
‘The producers are the toddy-shopkeepers, and they convert thei snapene 
into vinegar in either of the following ways. The toddy is placed in a closed 
earthen pot and kept there till fermentation is complete and liquid has 
become sour. The pot is either kept above ground for a month 
buried underground for three or four months or more, and then taken out. 
longer the pot is kept closed and underground, the better the qualit 
vinegar. In either case pure vinegar is obtained when the pot is o 
sediment has been removed. Vinegar is also made by heating fermented toddy x, 
either by fire or by exposure to the sun. It is procured in a shorter time by 
this method, but the quantity is less than by the slow or natural fermentation. 
The vinegar thus obtained is, however, used both for medicinal and in 
cooking. There is no shop or bazér in Madras where country-made vinegar is 
Ceereay folie apct the e is not so extensive as that in either English or 

vege (see p. 170). 
Burma.—The information procured from the various districts show two main Grain. 

classes of vinegar as made, namely, from grain or from sweet fluids. The sub- 
stances chiefly used in the manufacture are rice, peas, toddy, j > SUgar, Sweet Fluids. 
dates and plantains. The observations ing the preparation vinegar 
from rice and ate are interesting, and amplify the Indian know already Rice. 
exemplified. e rice (see pp. 826, 840) is boiled and then cooled for ut three 
hours ; it is then mixed with congi or water obtained from previously boiled rice. 
The mixture is then put into a pot of clean water and kept for three days in the 
shade. Some salt is now added (1 tola to 1 viss of liquor). The liquid may be Sait. 
som, Ao. RAYR Samed BUG BST, Bree Sach, SA. DATS, Nace, es is is called 
san-pon-ye, and may be ibed as the domestic vinegar of the province. It is 
a crudely formed malt vinegar. 

With the peas (see p. 903) the process issimilar. They are boiled till they turn Peas. 
soft and the water becomes reddish. Thisis strained Ore sae into another pot 
or jar, the mouth of which is tied up with a cloth, The fluid is boiled again, 
salt (3 tolas to 1 viss) added, and the boiling continued till the fluid is reduced 
by one-third, the result being crude vinegar. Speaking of the manufacture 
of vinegar from sweet fluids such as palm wine (toddy), mention is repeatedly 
made by the Burmese correspondents of the advantage of adding a few slices 

of bread so as to facilitate fermentation. In Mergui, vinegar of local manufac- Bread. 
ture is largely employed in preserving fish. It is | d from stale toddy, Toddy. 
chiefly the produce of the Nipa palm, Vinegar is to be improved by placing 

4 a hot brick in it. ' yr tonk ; . 
Y Trade.—There is no export trade in vinegar from India, and imports 

of vinegar, together with pickles, sauces and condiments, were recorded 
in the Official Returns for the first time in 1905-6, when the total quantity 
received amounted to 14,878 cwt., valued at Rs. 4,13,653 ; and in 1906-7, 

16,300 ewt., valued at Rs. 4,77,033. The bulk of this import traffic is 

shown to come from the United Kingdom. 
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[Cf. Ind. Pharmacol., 1897, ii., 55; Waring, Bazar Med. Ind., 1897, 158; 
Thorpe, Dict. Appl. Chem., 1898, i., 7-11; Blount and Bloxam, Chem. for Engin. 
and Manuf., 1900, ii., 219-22; Blyth, Food Inspect. and Anal., 1903, 473-9 ; 
Hosie, Rept. on Prov. Ssu’ch’uan, China, 1904, 20; Leach, Food Inspect. and 
Anal., 1905, 609-27; Journ. Soc. Chem. Indust, (many articles); Pharmaceut. 
Journ. ; Yearbook of Pharmacy, etc.] 

VITIS, Linn.; Fl. Br. Ind., i., 645-62; Planchon, DO., Monog. 
Phaner., v., pt. ii., 321-414 ; King, Journ. As. Soc. Beng., 1897, lxv., pt. 2, 
108-14; Gamble, Man. Ind. Timbs., 189-91; Duthie, Fl. Upper Gang. 
Plain, 1903, i1., 170-5; Talbot, Inst Trees, etc., 1902, 99-104; Cooke, 
Fl. Pres. Bomb., 1902, i., 247-58; Brandis, Ind. Trees, 1906, 175-9 ; 
AmpPELIDa. A large genus of climbing shrubs to which the Grape-vine 
belongs. The fruits of several of the wild species are edible (for example, 
V. parvifolia, V. rugosa, and V. barbata), and it seems highly 
probable that some of them may have contributed by hybridisation in 
the production of the somewhat characteristic cultivated grapes of the 
mountains and tablelands of India. i 

V. vinifera, Linn. ; Semler, Trop. Agrik., 1892, iv., 8-186. The Vine 
or Grape, angur, dakh, burt, tanaur, newala, mdmre, gandeli, laning, war, 
kodi-mun-dirrip-pazham, draksha-pondu, buaangir, sabi-si; raisins = 
kismis, manakkda, zirishk, mitha, kurk uzum, kisumisuchettu, zabib, ete. 

The Grape Vine is said to be indigenous in the temperate regions of 
Western Asia, Southern Europe, Algeria and Morocco (De Candolle). 
According to the Flora of British India (i., 652) it is ‘‘ perhaps wild in the 
North-West Himalaya ; cultivated extensively in North-West India, rarely 
in the Peninsula and Ceylon.” Gamble (l.c. 190) says, “‘ Has been intro- 
duced and successfully cultivated in Kashmir and other parts of India.” 
Lawrence (Valley of Kashmir, 351) remarks that in the old days Kashmir 
was famous for its grapes, but now, if a few vineyards at the mouth of 
the Sind Valley be excluded, it is difficult to obtain a good dessert grape 
in the country.”  ‘‘ Everywhere one sees giant vines climbing up poplars 
and other trees, but they are often wild, and their fruit is poor and 
tasteless.” 

History.—Grapes have been known in India from a very remote period. In 
Sanskrit works the best-known names for the fruit are drakshé and mridvikd, 
while a spirit distilled from grapes (maddhika) is distinguished from that from 
sugar-cane, rice, barley, etc. As showing the antiquity of the knowledge in 
grapes, Dutt mentions that they are alluded to by Charaka and SuSruta. Prior 
to the Muhammadan conquests of India we possess, however, no very precise 
information as to the cultivation of the grape in India proper. 

Stein (Ancient Khotan, 1907, 448) tells us that while working in the ruins of 
Kara-Dong (8th century), he came across a cupful of “large black currants 
dried perfectly hard.” In other passages (l.c. 253, 255) he invites consideration 
of the fact that in one of the paintings of Dandan-Uiliq, instead of the conven- 
tional fig-leaf, the vine-leaf had been substituted, and in still another passage 
(l.c. 245) he draws attention to the frescoes of Dandan-Uiliq, which manifest 
a vine-leaf and grape pattern. It is thus quite clear that the grape was well 
known at these early times, just beyond the north-western frontier of India. 
In The Bower Manuscript (Hoernle, transl., 1893-7), moreover, numerous refer- 
ences are found to the use of raisins in various medicinal preparations. iis 

But the medicinal uses of the vine recorded in Hindu literature are mostly 
concerned with the dried fruits or raisins and the spirit (mdddhika), so that it 
is probable that prior to the Muhammadan conquests, both the fresh fruit 
and the various forms of raisins were, as at the present day, imported from 
across the northern frontier. Many writers (Hehn, Kulturpfl. und Haust, 1894, 
65-94) have dwelt on the influence of the faith of Islam on vine-growing in the 
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East, seeing that the drinking of wine is con to Muhammadan law. Siraj- Mahemmedsn 
ul-Hasan Oetirn, rns Hort. Soc., xxix., n.s., 671-4; xxxii., 222-6) furnishes, Le. 

ful particulars the arda of Daulatabad, These, 

‘ following perhaps, sufficiently indicate the Syed's views :—~- 
“Du the time of the Bahmani Kings (1436 a.v.), Deulatabad became a 

military station under Parwiz-bin- . Once the 
to 
; had survived the neglect of previous years.” Then, in another o, he re- 

Chri Missions located at Aurangabad, which were liberally endowed by Missenerios. 
the early Bijapur or egyree Kings in 1550. Their monasteries grew 

_ purple and white grapes. Ibn i 
tabad in 1430, and the French traveller Thevenot, who made an extended tour 
in 1667, were much struck with the gardens that met their eyes throughout 
the eine of eattatilihes ieee of things hp mee till 1685 A.D., 
when Auranga became ital of A b. city grew 
and with it the demand for shoals of Yoxuries.” “In Daulatabad tenths the 

ion for cultivating vines knew no bounds. Places of recreation provided 
noblemen in their own gardens were entirely covered with vines. Even Gift from 

looked upon the vine as a gift from Paradise, and had their mosques and P«=d¢#e. 

Baber. 

Akbar. 

monasteries adorned with it.” 
_ The Emperor Baber (Memoirs, 1519 (Leyden and Erskine, tranal,), 205) 

a full relation of the first occasion on which he tasted wine. His bar, 
however, fostered and encouraged grape cultivation, and, by his aid, grapes 
of high merit were successfully acclimatised in the Panjab and throughout the 
greater part of Northern and Western India. But on accession of Akbar’s grand- 
son the order went forth for the destruction of the vineries of Kashmir, and 
grape culture in India shared in the neglect that followed. The seventeenth 
senomnth centuries, therefore, witnessed a decline of interest in vine culture, Decline of 

cient to account for the low position the industry now op and naturally Isterest. 
the references either to the vine or to wine in the works of early travellers 
are few, and mostly of a negative character. Nicolo Conti, who travelled in 

after other writers speak of grapes as seen by them in various parts of India and 
Burma. Thus of Gujarat, Mandelslo (1638-40) says, “ They want no but 
wine ; but to supply their want of that, they have Terri, taken out of the Cocos- 
tree”; but Tavernier (1676) says that in Assam “ There are quantities of vines Assam. 
and good grapes, but no wine, the being merely dried to distil ts 
from.” Thevenot, (Z7'ravels in Levant, Indostan, etc., 1687, pt. iii, 16) tells us 
that the Dutch made wine from the grapes of Surat ; that in Golconda 
they made white wine (/.c. 104) ; also that wine-drinking was punished in Kanda- 
har (i.c. 56). Ovington (1689) observes that Bannians, though they “ are under Deccan. 
restraint from the blood of the grape, yet will they freely taste the grapes them- 
selves luxuriously with their juice, while it is innocent and harmless. We have 

grapes brought to Suratt, from the middle of poe towards the end of 
; some from Amadavad, some from a vi Naapoure, four daye 

journey distant from Suratt.”” These would doub be described as the Deccan 
grapes of the Bombay shops to-day. : 

There is thus no doubt that large tracts of Upper and Western India are Kanwar. 

eminently suited for grape cultivation, Many quotations might be furnished 
rove the extensive and diversified nature of the knowledge that existe in 

ing the vine. Kandwar, for example, 
Indigenous 

culture is a recognised industry, and Kashmir as an area of both acclimatised Vitiewtare. 
as 4 . z g 2 8 : 5 

sion. To that ry there seems every prospect in the near future of Mysore Mysore. 
having to be added. namely as an important centre of grape cultivation. [C/. 
Paulus Aigineta (Adams, transl. and Comment), i., 172-8 ; iii., 27 1-3; Januensis, 
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Liber Serapionis, 1473, § 35; Nicolo Conti, Travels in the Hast, in India in the 15th 
Cent. (ed. Major), 15;.Ain-i-Akbari (Blochmann, transl.), i., 65; also (Jarrett, 
transl.) ii., 350; Ligon, Hist. Barbados, 1657, 80; Mandelslo, Travels, 1662, in 
Olearius, Hist. Muscovy, etc., 34; Tavernier, Travels in Ind., 1676 (ed, Ball), ii., 
282; Ovington, Voy. to Suratt, 1689, 8, 234, 303; Vigne, Travels in Kashmir, 
1842, ii., 53 ; Hoffmeister, Travels, 1848, 372, 377-9 ; Bentham, Rev. of Targioni- 
Tozzetti, in Journ. Hort. Soc., 1855, ix., 156-7; De Candolle, Orig. Cult. Plants, 
1882, 191-4; Joret, Les Pl. dans L’ Antigq., etc., 1904, ii., 280-1.] 

VITICULTURE AND WINE AND RAISIN MANUFACTURE. | 

According to Woodrow (Gard. in Ind., 1903, 227), “The favourite 
varieties of grape that are grown in Europe have been introduced many 
times into India, but with few exceptions fail to become established.’’ 
He then mentions the following forms as having been acclimatised and — 
as being cultivated successfully in India generally :—-White Mascadine 
(safed angoor); White Portugal (Cashmeree or White Tokay, valayatt 
angur); Black Monukka (bae-danae angur); Black Hamburg (hubshee 
angur) ; and Faquira. Details regarding the methods of propagation, ete., 
as applicable to India, are given in detail in the same publication, but 
space does not permit of full treatment in this work. Perhaps one of 
the most important points to which attention should be paid, is the in- 
fluence of atmospheric moisture. The fruit will not ripen when once 
the rains have broken, so that early maturity stock in direct’ adaptation 
to climatic conditions is essential. Firminger (Man. Gard. Ind., 1904, 
271) states that ‘ the driest and hottest period of the year is when grapes 
ripen finest. This will be March in the Deccan, May in the vicinity of 
Calcutta, and June in the Upper Provinces.” 

Panjab.—Henderson remarks that “in many parts of the Panjab, 
the vine thrives quite as well as in Europe,” and Baden-Powell (Pb. 
Prod., 271) enumerates twelve different forms recognised there. Practi- 
cally no information, however, is available regarding viticulture in recent’ 
years in the Panjab. The reports of the experiments carried on at the 
Agri-Horticultural Gardens of Lahore contain little information, and. are 
mostly a record of failure. While that is so, there are several very dis- 
tinctive grapes regularly sold in the larger towns (such as the small seedless 
grape of the Delhi market) that seem well worthy of special study. Sly 
(Agri. Journ. Ind., i., pt. iii., 268-9) discusses the fruit culture of the 
North-West Frontier Province. He says that 4,000 acres are under 
orchards, of which 2,700 are in Peshawar. He then discusses the grapes of 
Peshawar, Kohat, Kuram and Bannu.. (For raisin Vinegar, see pp. 1110-1.) 

Wines of Kashmir.— But the interest in Upper India centres very largely 
in the vineyards of the State of Kashmir. In the time of the Emperor’ 
Akbar, as already indicated, wine production was a very general industry, 
and held then a much more important place than at the present day. 
During the time of the Emperor Jahangir, the grapes of Kashmir were 
improved, but shortly after the decline set in which has been already 
alluded to. Coming down to modern times, the subject next assumed 
interest in 1876, when the late Maharajah Ranbir Singh took up the enter- 
prise of vine-growing, and in 1885 had 352,525 plants in his various vine- 
yards. At the Calcutta International Exhibition of 1884; red and white 
wines and also brandies made in Kashmir from the pure juice of the grape — 
were exhibited, and obtained a gold medal and, were highly commended 
for purity and excellence. This circumstance has often been overlooked, 
and the old tradition of India not producing wine been every now and 
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again commented on. It can and does produce wine, and no one ean 
say that its wine industry of the future may not become one of its 
commercial triumphs. In spite, however, of the great expenditure 
lavished on them, the vineyards of Kashmir have not as yet proved 
the success anticipated, and in 1890 it became evident that the vines 
were suffering from Phylloxera. With reference to this, Lawrence 
( y of Kashmir, 1895, 351-2) states that “ American vines were at 
ee aa and are now gradually replacing the unhealthy Bordeaux 

_ Commenting on the decline of the uction of the eating grape, 
Lawrence observes that the people cut down their good vines in A to 

_ avoid the exactions of officials. ‘‘ The grapes, white and red, from the State 

» to reproduce the Raipur vines in other parts of the valley. With 
me to at Raipur in the Sind Valley are delicious, and efforts are being 

‘decline of the eating grapes, there has been an attempt to introduce 
, the wine grape, and at present there are 389 acres of vineyards on the 

shore of the Dal Lake. The vines were introduced from the Bordeaux 
district.” ‘Perhaps the vines of pureey would have been more suit- 
able to Kashmir. Costly distillery plant was imported and set up at 
Gupkar on the Dal Lake, and wines of the Medoo and Barsac varieties, 
sometimes good, sometimes bad, have been manufactured year by year.” 
“Besides the Medoc and Barsac, which are sold at Gupkar, a large amount 
of apple brandy is distilled and finds a ready sale.” “ The vineyards are 
under the direct management of the State, and, in spite of supervision, 
the vines do not receive the sedulous cultivation which alone can give 
success.” “The business in present circumstances does not pay.” an 
eae in Agri. Ledg., 1894, No. 15, 24-5, 27-8; Coldstream, Vine 
Cult. in Kanawar, in Ind. Gard., Aug. 14, 1898; Repts. Agri.-Hort. 
Gardens, Lahore.} 

United Provinces.—Practically nothing of a definite nature has been 
written regarding grape cultivation in these provinces. The vine is said 
to fruit well in most districts throughout the plains, but the grapes are 
quite unsuited for wine manufacture. On the hills, however, it is other- 
wise, since at Kumaon, Kandwar, etc., a fairly large industry exists in 
vine cultivation. In Kanéwar the vine has been cultivated since the 
early classic period, and several writers have spoken in high terms of the 
vines of Dehra Dun (Ind. For., 1889, xv., 313-5). In the Reports of the 
Botanic Gardens at Saharanpur will be found some information regarding 
the experimental cultivation of foreign, mostly Afghan, varieties. 

“In Upper Kunawar,” says horn (Journ. Agri.-Hort. Soc. Ind., xiii., 382), 
‘the vine is extensively cultivated and ripens its crop at an elevation of from 
6,000 to 9,000 feet. The first plants are seen at Nachar, but the climate there 

sheltered situations, generally on t ‘ i 
are supported on poles three or four feet from the ground, connected by horizontal 
ones. fruit, below the shade of the leaves, never ex to the sun, 
A considerable portion of the crop is dried on the house-top and stored as raisins 
for winter. use, but without care, and many grapes are spoiled in the " 
For several years the crop has been deficient, grapes dropping before 
they were ripe from unseasonable falls of rain and snow. This year, 1864, the 
rainfall. was moderate, but the @idieon or vine disease appeared in the wey. 
and destroyed many vineyards. The fresh fruit is exported to Simla for 
in kiltas or large hill baskets, and the small seedless grapes dried are also sold 
there as ‘fine Zante currants’ at 2 rupees per pound. At Akpa and Poari the 
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price of fresh grapes is about one rupee for a kilta-full. ” «Sungnam is the highest 
point in the valley where the vine thrives.” 

In Kandéwar, says Mr. Atkinson (a later writer), the fruit is called dakhang 
and the plant ldnang, and there the vine is extensively cultivated as a field 
and ripens its fruits at an elevation of from 6,000 to 9,000 feet. He then 
that a spirit called rak or ark is prepared from the juice, and also a wine called 
sheo. 

According to Hoffmeister (Travels, 1848, 377-8) there appears to have existed 
a large trade in carrying fresh grapes from Bashahr to Simla. This traffic can 
hardly be said to exist to-day, though the exports of raisins may be considerable 
and, moreover, capable of infinite development. The available information 
regarding the Kandawar industry is, however, both meagre and contradictory. 
But with a community of cultivators possessed of an ancient tradition and 
centuries of experience as vine-growers, much might be expected were viti-— 
culture organised. on more scientific principles, and with sufficient capital and. 
commercial enterprise. 

Bombay.—The earliest definite information regarding the cultivation 
of the vine in the Deccan would appear to be that already briefly alluded 
to in the paragraph above on history, viz. the passages from Ibn Batuta, 
Thevenot, Mandelslo and. .Ovington, etc. Syed Siraj-ul-Hasan (Ic. 224) 
says, ““ Looking at the present. condition of the fruit trade at Poona and 
Nasik, one realises what treasure lies buried in Aurangabad and its vicinity. 
These two places send fruit to the value of many lakhs of rupees to the 
Bombay market. The writer has personally seen thousands of acres of 
lands under vine cultivation around Nasik. One merchant alone—a 
Bohra—exports.as much as £33,000 worth of fruit, Why should not 
Aurangabad compete with the other cities on equal terms 2 The soil is 
excellent, as proved by the experience of centuries.” 

The moist climate of the Konkan is not suitable for vine-growing, 
but in parts of the Deccan, eg. Ahmadnagar, Aurangabad, Poona, and 
especially Nasik, grapes of fair quality are grown for the Bombay market. 
The vines are usually trained on live posts cut from Erythrina indica, 
a tree known in the vernacular as the pdngara. The account of culti- 
vation given by Woodrow, which has been already referred to, has special 
application to Bombay, and should be consulted in this connection. More 
recently P. S. Kanetkar, Superintendent, Empress Gardens, Poona, gives 
a full account of viticulture in Poona and the Deccan (Ind. Plant. and 
Gard., April 21 and 28, 1906).. He names five distinct varieties which 
are cultivated there, viz. abi.or bhokra, fakdi or fakiri, habshi or kali, golkale 
and sahebi.. The field selected “ has a kind of garden soil that is neither 
black clay nor light red (murrum), but is a mixture of these, and contains 

a fair proportion of lime.” 
times and during the rains is left fallow, or Crotalaria juncea (tag) is 

grown and ploughed in as a green manure in September. The young vines 
are reared in nursery beds and then transplanted. ‘The season for trans- 
planting the vine stocks is the month of January. The stock is prepared 
from the cuttings of the October prunings. “* The cuttings, about a foot 
long, with four eyes or buds upon them, are chosen from ripe wood and are 
planted in beds, the soil of which is manured with ashes or well rotted 
farm-yard manure.” They are put down in twos, and by January throw 
shoots about 6 to 9 inches long and become fit for planting out. Previous 
to planting out the young vines, the field is ploughed along and across, ; 
the points of intersection of the furrows being 7 feet apart. At the points 
where the furrows cross, pits are dug, in each of which a basketful of 
manure is placed. A pair of young vines is then planted in each pit. 
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» The furrows between the pits serve as water-channels, and water is applied 
immediately after planting. A second and third watering are given at 
‘intervals of four and six days, and later the plantation is watered every 
-eight days till June. When the vines are established, karvi stakes 
“{Strobilanthes callosus) are driven into the ground and two of the 

VE ier shoots tied to them, while the others are cut off. In this way 
the vines grow till April, during which time half a basketful of farm-yard 

_ ‘manure, or preferably poudrette, should be given twice to each vine and 
-all side-growth removed. When the vine has grown over 5 feet (towards 
~April), the ends are nipped off. As a consequence, side shoots are 

a ¢ out near the top. About three or four of these shoots are kept 
_ and all the lower ones are removed.” Stronger stakes of the pangara 
“Erythrina indica) are now supplied in place of the karvi. “ The 
‘three or four shoots kept at the top of the vine continue growing till 
October next, when the pruning for the mitha bar (sweet crop) becomes 
due.” | After pruning, the ground between the rows of vines is ploughed. 
No water is given till the shoots blossom, and form small. fruits. 
“* About four weeks after pruning the blossoms appear and the fruit sets 
in a short time afterwards.’ The bunches are ready to be gathered in 
March, about six weeks after the grapes begin to get soft. “A well- 
established plantation about ten years old yields about 10 or 12 Ib. of 
grapes per vine.” After the fruit is gathered (in March), no water is 
given for about a month, and in April the hot-weather pruning is done. 
* At this pruning the spurs or kalams which had three or four buds left 
on them at the cold-weather pruning for giving the fruit-bearing shoots, 
are shortened and cut back to two buds, from which alone one or more 
shoots will spring up to bear the sour fruit of the rainy season.” After 
the hot-weather pruning, the land is again ploughed, harrowed, and 
manure applied. Water is then given and continued weekly till the 
rains. In October pruning commences again, as already explained. [Cf. 
Repts. Dept. Land Rec. and Agri., Bombay.} 

Diseases:—Very little is known regarding the diseases of the vine in 
Western India. Recently, however, Butler (Agri. Journ. Ind., ii., pt. i., 

94-5) furnished a brief report on the subject and identified two out of the 
four diseases mentioned by Mr. Kanetkar. The four diseases are—(1) kharda 

rog (red or brown rust), (2) burt (mildew), (3) khajalya rog (black rust), 

and (4) karpa rog (drying-up disease). The second and the fourth are 

well-known diseases of the vine. Buri is Oidium Tuckeri, one of the 

most destructive of mildews ; while rog is anthracnose (Sphaceloma 

ampelinum). ' Both can be controlled if not checked by flowers of 

sulphur. [Cf. Maxwell-Lefroy, An Insect attacking Grape-Vine, in Agri. 

Journ. Ind., 1907, ii., pt. iti., 292.] 
Baluchistan and Sind.—One of the many surprises that meet the 

visitor to Quetta is the profusion and superior mat the grapes that 

are offered for sale. On inquiry these are found to be frequently raised 

in vineyards where there is practically no rainfall and where few or no 

. gtreams are seen to carry surface water. Underground, however, the 

people have excavated drains that communicate from one well to an- 

other, until a fairly good flow is established from the upper (often rocky 

regions) to the more fertile lower plains, where vineyards and fruit gardens 

abound. The system of subterranean drains (or tunnels) has been adopted 

as a matter of economy, since the great dryness of the surface soil and 
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high temperature of the atmosphere would absorb all the biheried long 
before it reached the orchards. oibereac 

Little information exists as to the methods of cultivation or of. pees 
facture of raisins, but Mr. R. Hughes Buller has furnished some interesting 
particulars regarding the chief varieties of grapes grown, in the Quetta- 
Pishin district. He enumerates some eighteen, but the most widely 
distributed are known as haita and spin kishmishi, followed by kalamakk, 
husaini, tor, sra kishmishi, and tandén. The rest, he says, are only met 
with occasionally. Haita is a large oval-shaped grape, with hard skin, 
of a green colour tinged with yellow. It is very lasting and is the grape 
commonly packed in wool and sold in Indian bazars.. It is obtainable 
from August to the end of November. In Kandahar hatta grapes are 
made into raisins (dbjosh) by dipping them in boiling water mixed with 
lime and carbonate of soda, and then drying in the sun.. Spin kishmisht 
is a small green grape, oblong in shape, found in all parts of the district, 
especially in Quetta and along the Khwaéja Amrdn. It begins to ripen 
in August and lasts till the end of October. Kalamakk is green, oblong, 
of medium size, larger than spin kishmisht and smaller than haita. It 
ripens from September to 15th November. Husaini is a soft fruit, dis- 
tinguished by its loose growth and by the narrowing of each grape! in 
the centre. It grows in Gulistén, Mazarri, Kamélzai, Arambi and Saridb, 
begins to ripen in August, and lasts till the end of October. Tor is de- 
scribed as an oval grape, dark in colour and fairly sweet.» It ripens early, 

‘about the middle of July. Sra kishmishi is a small grape, light purple 
in colour, with soft skin. The Kandaharis make raisins from it. | It 
begins to ripen about the 25th of August and lasts to the 15th of October. 
Tandén, the last mentioned, is a large round, green grape of inferior 
quality. It contaims a large quantity of juice which is, extracted in 
Kandahar, boiled and kept for use as a relish... It ripens:in September. 

Traftic.—The traffic in grapes (preserved in wooden boxes), arranged layer 
upon layer, with sheets of cotton-wool between, constitutes one of the 
characteristic features of the so-called Kabul (Afghan), trade. of India. 
The wandering fruit traders carry grapes, raisins, pistacio nuts, almonds, 
and pomegranates all over India ; and, barring the traffic in Kashmir fruit 
into the Panjab and of Deccan. grapes into’| Bombay, the Kabuli traders 
practically supply the grapes and raisins consumed in the whole of the 
rest of India. The traffic is, therefore, by no means an unimportant one, 
and the share taken by the Quetta-Pishin district perhaps the most. valu- 
able single contribution. 

Pedley wrote an interesting paper (Agri. Ledg., 1893, No.7) on. the 
possibility of a raisin industry being organised in Sind, He contrasted 
the Fresno district of California with the Schwan Sub-division of Karachi, 
and came to the conclusion that with its cheap labour Bind ig easily 
do a large trade in this dried fruit. 

Bengal and Assam.—The annual rainfall of the province is too deek 
for vine cultivation to be of much importance. In the upper divisions 
of the province, however, e.g. in Bihar, where the climate approximates 
to that of the United Provinces, greater success has been attained than 
in Bengal proper, and fairly good grapes are often produced, as at Dinapere 
and Tirhut. [C?. Repts. Dept. Land Rec: and Agri.} 

Madras and Mysore.—On the plains of Madras the vine. can) be 
grown only under careful garden cultivation, and viticulture can never 
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‘therefore become an established industry. On the mountains and table- 
lands, on the other hand, it is grown with complete success, An account 

_ of an interesting experiment at present being conducted in Mysore by 
an Australian (Mr, M. Paul), is given in the Indian Agriculturiat (Jan. |, 
1907). Mr. Paul appears to consider the Mysore climate an absolutely 

- ideal one for the vine, and he hopes in a few to place on the 
Indian market some twenty varieties of the finest grapes grown in 
_ Australia, and equal to any produced on the Continent of . The 
‘cuttings imported from Australia were partly on the Nilgiri hills 
and partly in a small nursery at Bangalore, but have now to a large extent 
been planted out, and are said to be doing very well. In a year it is 

asserted by Mr. Paul, that he will have a good show of grapes; in two 
years chis little Bangalore vineyard will produce some tons. These 
grapes, he considers, will sell at a few annas a pound, and he declares 
that they will be equal to grapes sold in London at five or six shillings 
a pound. [C/. Cameron, For. Trees of Mysore and Coorg, 1894, 74-5; 

Rice, Mysore Gaz., 1897, i., 83; Repts. Govt. Bot. Gard., 
Uses.—It is chiefly as a fruit that grapes are cultivated on the table- 

land of India. But they are at the same time largely eaten in a dried 
_ state as raisins or currants, and at one time constituted a fairly important 
article of food with the people of Kandwar. The industry of drying apes 
is not practised, however, to any very great extent anywhere in Indi 

~ According to Dutt (Mat. Med. Hind., 1900, 138) raisins have for many 
centuries been employed medicinally by the Hindus, and he adds that 
they enter into the composition of numerous demulcent and expectorant 
medicines in use at the present time. The other products manufactured 

Journ. Soc, Arts, etc.; Rept. on Viticul. Work during 1887-93; Agri. Exper. Stat 
California, 1896 ; also Bull., 1900, No. 130 ; 1905, No. 167; 1906, No. 177; 
Agri. Victoria, Bull., 1902, No. 2; 1905, No. 22; U.S. ny ae Farmer's 6 
1903, No. 175; Hosie, Rept. on Prov. of Seu’ch’uan, 1904, 2.) . 

TRADE.—In the internal trade returns, wines are classed along with 
spirits (see p. 1047). The foreign trade consists chiefly of im and 
re-exports. The exports of Indian produce are quite unimportant, and 
when compared with the immense ag ay the imports also are re- 
markably small. The following table shows the foreign imports of wines 
of all sorts for the five years. 1902-7 :— 

rete 1902-3. | 1903-4. | 1904-5. | 1905-6, 1906-7. 

7 » RB os inf lah ee Re. Rs, Gals. 
Champagne | 10,07,620) 8,07,144 7,84,015| 9,66,182/ 7,57,812 | 28,216 
Claret .. | 2,91,766 2,54,248 | 1,99,156| 2,03,961| 1,66,300 | 44,013 
Port .. | -7,61,932 |. 7,30,754| 7,52,877| 8,00,934| 7,79,522 | 95,610 
Sherry . | 1,89,657|  1,76,279 |. 1,67,478 | 1,82,307 | 1,68,006 | 22,196 
Other Sorts | 7,50,956) 7,59,522 

“Total... 30,01,931 | 27,27,947 | 26,18,982 29,75,347 | 26,39,828 | $29,342 

- From these figures av will be noted that the im} rts do not show much 

tendency to increase. The chief supplying a and the shares taken 

by the various provinces may be exemplified by the following analysis of 

‘the trade of 19067. Of the total quantity (329,342 gallons) imported in 
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WOODFORDIA 
FLORIBUNDA THE CHEESEMAKER 

From the United that year, 150,899 gallons came from the United Kingdom; 99,587 from 
Kingdom. 

D.E.LP., 
vi., pt. iv., 
809-12. 

Vegetable 
Rennet. 

Medicine. 

D.E.P., 
vi., pt. iv., 
312-5. 

France; 15,982 from Italy; (11,672 from Belgium; 11,782 from Ger- 
many. The quantities from other countries were comparatively insignifi- 
cant. The shares received by the various provinces (in gallons) were as 
follows :—Bombay, 105,200; Bengal, 99,308; Madras, 52,360; Sind, 
38,230; Burma, 33,968. The shares (in gallons) taken by the chief im- 
porting countries in the different sorts of wine may be similarly exemplified 
by the figures for 1906-7 :—Cuampacne—United Kingdom, 13,292; 
Belgium, 7,819; France, 6,638. CLaret—France, 27,353; United Kingdom, 
8,084. Port—United Kingdom, 77,080; Germany, °7,544. SaerRy— 
United Kingdom, 18,023. OrxnEer Sorts—France, 63,416; United King- 
dom, 34,420; Italy, 11,418; Spain, 7,022, etc. . 

Ww 

WITHANIA, Paug.; Fl. Br. Ind., iv., 239-40; Gamble, Man. 
Ind. Timbs., 1902, 508; Sotanaces, A genus of shrubs, two of which 
are natives of India. 

W. coagulans, Duna. _ The Cheesemaker or Indian Rennet, akri, panir, 
ashvagandd, spin bajja, shapiang, khamazora, kaknaj, amukkura, pennéru-gadda, 
etc. A small herb common in the Panjab, Sind, Afghanistan and Baluchistan. 

The fruit, both fresh and dried, is used medicinally, but is chiefly important 
as possessing the property of coagulating milk, and is used for that purpose instead 
of rennet in Sind, North-West India, Afghanistan and Baluchistan. This pro- 
perty was first noticed and made known by Stocks in 1849 (Journ. As. Soc. 
Bomb., 56). Mr. 8. Lea published an account (Proc. Roy. Soc., 1883, xxxvi., 
55-8) of experiments made on the seeds for the purpose of ascertaining whether 
they contained a definite ferment with the properties of ordinary rennet. The 
seeds were subjected for 24 hours to the action of various solvents which were 
then added to milk. A 5-per-cent. solution of common salt in water was found 
most. effective in extracting the ferment, which rapidly curdles milk. In sum- 
ming up, Lea states that the results of the experiments proved “that the seeds 
of Withania can be used as an adequate and successful substitute for animal 
rennet.” [Cf. Pharmacog. Ind., ii., 569-72; Agri. Ledg., 1893, No. 17, 114; 
1895, No. 5, 64-6; Kew Bull., 1903, 27-8.] 

W. somnifera, Dunal; Prain, Beng. Plants, 1903, ii., 750. The panir, asgandh, 
ashvagandha, kitilal, tilli, ghodé, amukkura, pennéru-gadda, etc. An erect shrub 
found throughout the drier parts of India ; frequent in the west and in Hindustan, 
rare in Bengal. 

Leaves, seeds and root are used in Native Mrepictnz, being reputed to have 
diuretic and narcotic properties. The root, however, according to Dymock 
(Mat. Med. W. Ind., 1885, 643) “‘ has universally been confounded with a root 
met with under the same names in the bazdrs, but which bears no resemblance 
to the root of W. somnifera.”’ The asgand of the shops is the tuber of a convol- 
vulus, which, though much smaller and different in habit, does not appear to differ 
botanically from Ipomea digitata (p. 686). In Bombay the seeds of this species 
are employed to coagulate milk in the same way as those of the former, ‘already 
detailed, and both plants accordingly often bear the same vernacular names. 

[Cf. The Bower Manuscript (Hoernle, transl.), 1893-7, 18, 87, 108, etc. ; Mat- 
thiolus, New Kreuterbuch, 1563, 465; Bruce, Travels in Africa, 1790, v., 54-6 
(the Wanzey); Paulus Mgineta (Adams, Comment.), 1847, iii., 359-60; Phar- 
macog. Ind., ii., 566-9; Banerjei, Agri. Cuttack, 1893, 190; Agri. Ledg., 1896, 
No. 28, 282-3; Dutt, Mat. Med. Hind., 1900, 210-1.] 

WOODFORDIA FLORIBUNDA, Salisb.; Fl. Br. Ind., ii.; 572; 
Gamble, Man. Ind. Timbs., 369-70; Cooke, Fl. Pres. Bomb., 1903, i., 
510-1; Duthie, Fl. Upper Gang. Plain, 1903, 351; Prain, Beng. Plants, 
1903, i., 502; Brandis, Ind. Trees, 1906, 341; LyrHracem. The dawi, 
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in Bengal are utilised in the preparation of a 
'y for Furr. The plant is & common ornamental 

i sanity ropeueeee by cuttings or seed. 
. The anuscript (Hoernle, transl.), 1893-7, 117; Hunter, As. Res., 
iv., 42; Hardwicke, As. Res., 1799, vi., 362; . Ind., ii, 

, Dyes and Dyeing :—Ruasell, C. Prov., 1896,6—-7; jei, Beng., 
1896, 33; Fawcett, Bombay, 1896, 15; Hadi, U. Prov., 1896, 81-2; Mat. 
Med. Hind., 1900, 165-6; Hooper, Agri. .. 1902, No. 1, 44; Woodrow. 
Gard. in Ind., 1903, 320-1; Firminger, Man. . Ind., 1904, 565.] 

? : i rk 
Fs 

WOOL, GOATS’-HAIR AND PASHM.—Moorcroft, Travels, 
1820 (ed. 1841), i., 111, 410; ii., 164, 248; Royle, Prod. Res. Ind., 1840, 
139-54; Baden-Powell, Pb. Prod., 1868, i., 177-88; ii., 1872, 25-56; 
Hoey, Monog. Trade and Manuf. N. Ind., 1880, 169-70, 178-9; Pogson, 
Letter in Proc. Govt. Ind. Rev. and Agri. Dept., 1881; Johnstone, Woollen 
Manuf. Panjab, 1884-5; Mukharji, Art Manuf. Ind., 1883, 341-4; 
Collins, Indust. Bengal, 1890, 11-2; Ramaswami Iyer, Manuf. of 
Kamblis in Chitaldrug, Mysore, 1891; Ricketts, Cat. Mysore Prod. in 
Chicago Exhib., 1893, 14-8; M. Dyes and Dyeing :—Hadi, 
U. Prov., 1896, 35-41; Faweett, , 1896, 33-5; M i 
Woollen Fabrics: Garrett, Berar, 1898, 1-3; Pim, U. Prov., 1898, 1-17 ; 
Thurston, Madras, 1898, 3-12; Banerjei, Bengal, 1899, 1-37; Marten, 
C. Prov., 1899, 1-9; Brendon, Bombay, 1899, 1-13; Watt, Chief Ind. 
Animal Prod., 1902, 111-2; Hannan, Tezt. Fibres Comm., 1902, 185-217 ; 
Final Settl. Rept. Almore, 1903, 7-9; Cordemoy, Le Prod. Colon. d Orig. 
Animale, Paris, 1903, 126-38 ; Hanausek, Micro. Tech. Prod. (Winton and 
Barber, transl.), 1907, 124-39. 

The chapter devoted to Live Stock has dealt so very fully with the wild 
and domesticated goats and sheep of India op that there practi- 
cally remains only the task of reviewing in this place the trade in raw 
wool and of furnishing a brief summary of the Indian woollen manufactures. 
But though many of the sheep of India produce fleeces of hair rather than 
of wool, still fairly wool is obtained here and there, as, for example, 
from the black-h sheep of Coimbatore, the woolly sheep of Mysore, 
and the sheep found in large tracts of the Deccan, Rajputana, the Panjab, 
the United Provinces and Bihar (Patna sheep). 

_—Wool was known to the very earliest of the classic writers of India, 
and by the injunctions of the Institutes of Manu it is assigned as the material of 
the sacrificial thread of the Vaisya. In the Rig Veda, moreover, there are hymns 

pa yep pe Ae tenn mare palpate os momma rn r and 
i . Wool is regarded as ceremonially pure, and can 
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garments. With most castes. the bridegroom attends the wedding service with a 
woollen charm tied around the waist. Brahma created fire, woollen cloth, the 
Brahman, and the kdsa grass (see p. 930). From these and such-like references, 
we are justified in assuming a vast antiquity for the Indian knowledge of wool, 
as also the arts of spinning and weaving it. ' ’ 

But even with the Muhammadans, the knowledge in wool is no less extensive 
than with the Hindus. Frequent mention of it occurs in the Arabic and Persian 
classics. Ali, Fatima, Hasan and Husain are spoken of as the children of the 
blanket. But in Asia the very earliest woollen garments were produced by 
plaiting, much after the fashion of grass-mats, and there would seem, reason for 
believing that the property of felting wool was discovered before the art of 
spinning it. When viewed under the microscope, the individual fibres of wool. 
are seen to be coated with minute scales, and the fibres are, moreover, curly and 
elastic. To these physical properties are to a large extent due the felting of 
wool, as the fibres, on being shrunk, get intertwisted and bound together. But 
the wool of sheep reared in tropical countries is less scaly, less curly and more 
rigid than that of temperate countries, and becomes, in fact, hardly separable 
from the hair of goats. Hence it follows (to some extent at least) that the know- 
ledge in woo] and the position of the woollen industries of India become less and 
less evident as the approach is made toward the warm moist regions of the tropics 
or descent is made from the hills toward the plains. It is thus highly probable 
that the knowledge in wool came to India through the Aryan invaders (who. 
doubtless were largely shepherds), and even to-day wool takes a very subordinate 
position in the art crafts of India proper, owing doubtless to its unsuitability as a 
material of clothing under the climatic conditions that prevail for the greater 
part of the year. we? pean 

During the early years of the British rule in India much attention was paid 
to wool, more especially shawl-wool (pashm) of the Panjéb, Kashmir and Tibet. 
The papers written by Webb, Raper, Moorcroft and Hearsay, and later by Smythe, 
Hutton, Hodgson, Conolly, Cooper, etc., may be specially mentioned as the out- 
come. But long prior to these, many travellers make mention of wool. . Thus, for 
example, Fryer (New Acc. E. Ind. and Pers. (ed. 1698), 224) tells us that the English 
Company’s trade was in his day small from Persia but that they carried a few 
drugs, Carmania wool, etc. This is, therefore, one of the earliest references by a. 
European to the Kirmani wool, which for many years past has constituted so very 
important an item in the imports of raw wool drawn by India to its looms. — 

Characteristics of the Fibre and Trade Classification.—The nature and value of 
the fibre depends first upon the breed of animal from which obtained ; next, the 
climate, soil and herbage of the country in which reared ; and lastly, the method 
and care with which the fleece has been removed from the animal and sent- 
to market. But it is well known that with every precaution observed, departures 
and irregularities occur. From the standpoint of buying and selling wool, its 
merit turns on softness, soundness, fulness and freeness. The individual hairs 
may vary in length, thickness, and number of scales to the inch very greatly, 
even within the most carefully selected breed, and moreover they are different on 
the various parts of the body or during the various seasons of the year, and may 
even be irregular side by side on the same animal. Mr. N. Burgess, for example, 
gives the measurement of one hair in a sample of Saxon wool as z35 of an inch, 
while another lying by its side measured 4,4, of an inch, But to compare with 
these, he records hair of Southdown with a measurement of ;},; of an inch and 
another ;4;, the coarest fibre being x}, of an inch. 

As with cotton, so with wool, the merit of the fibre is generally expressed by 
lengths to which it can be spun. 32’s would be the lowest and 80’s the highest 
average yarn. That is to say, in the former 32 hanks of 560 yards each can be, 
spun from the pound of wool, and so 80’s would mean that the wool was so fine 
that one pound could be spun into 80 hanks of the length mentioned, or 
44,800 yards. But if the wool be harsh and devoid of elasticity, while in length 
of staple it may be suited for a certain count, a much lower yarn may actually 
ba possible. Much, therefore, depends upon the condition or texture, of the 
eece. ’ 

As mentioned above, the under-fleece of the Tibetan goats yields the finest 
of all Indian wools—pashm. This is used for the most expensive and artistic 
purposes in the Indian woollen industries, more especially the shawls and chadars 
presently to be described. It is imported across the land frontier and almost 
exclusively through Kashmir. Waddell (Lhasa and Its Mysteries, 1905, 476-7) 
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affords some interesting particulars of the pashm of Bouthern and Eastern Tibet, 
remarks that the iris have a monopoly of the trade in U, Tibet, 

aence they export it all by way of Rampur on the Butlej, Kashinie and Ladakh, 
and carivase for it chiefly in the tracta adj . “In Southern Tibet, 

» most of this important product, the felted silky underwool, which 
- | amount to hundreds of tons annually, ie wasted, as the Tibetans do not 

_ know its great value, and do not collect it from either the yak, when shedding 
its winter coat in spring, or the goats and sheep.” 

Imported Kirmani wool and the still more inferior wahat shahi pashm (from Adulterstios. 
Persia and Afghanistan), after being treated in a manner, is extensively 
employed as a substitute for or in admixture with Tibetan pashm in the pro- 
Bereich) Pave, of, the: pocketnn ot modaen, eoromaren, f snore, seeent 208 

more pernicious practice 18 use of fore ’ yarns 

the fabttoation of Indian textiles, for which both so solos ed the quality 

_ Indian Wool.—The best wool is that of the Panj4b and Frontier Indian 
Province, of which perhaps Hissar would take the foremost place, but Wool 
Ferozpur, Lahore, Jhang, Shahpur, Peshawar, Dera Ismail Khan, Amritsar, **”*” 
Multan, Rawalpindi and Jhelum each produce wool in fair quantity and 
Sa. In the United Provinces the most useful wool comes from the 

layan tracts—Garhwal, Almora, and Naini Tal—while the important Himalayan. 
districts in the plains are those of Agra and ur. <A large drain is, 
however, made on the Panjéb, Rajputana and Sind, and also on foreign 
countries, to meet the manufactures of these provinces. The best-known 
local wools of Western India are the black Deccan and Khandesh and the Deccan. 
white wools of Sind, Gujarat, and Kathiawar. Sind and Baluchistan wools sina. 
are exported from Karachi, along with the fine wool obtained from Bikanir, Bikantr, 
The rearing of sheep in the Central Provinces is fairly important, especially o. Provi 
in Jabbalpur, Nagpur, Chanda, Wardha and Raipur. Rajputana and 
Central India, Bikanir, Jodhpur, Jaipur and Ajmir produce wool, and 
that of Bikanir is much prized all over India, especially for carpet-weaving. 
In Southern India the wools of Bellary, Karnul, Coimbatore and Mysore South India. 
are well known ; but the sheep of most other districts of Madras, like those 
of Bengal, yield hair rather than wool. 

Prices.—In an official report from the Director of Land Records and Price. 
Agriculture in the United Provinces, the following occurs regarding prices. 
The price depends upon the purity of the wool, but 24 seers per ru 
may be assumed as a fair average. Bikanir wool (white) fetches from 
under Rs. 20 to over Rs. 35 per maund, according to fineness and freedom 
from burrs. Goats’ hair costs 10 to 12 seers per rupee and camels’ hair 
5 seers per rupee. 

INDIAN WOOLLEN MANUFACTURE. 

Mr. J. E. O’Conor (Rev. Trade Ind., 1893, 51) made the somewhat Manufac- 
significant comment: “The trade is as yet quite unimportant and is tures. 
likely to remain so for a long time to come, unless the Indian mills are able 
to find markets in Asia for coarse blankets and horse-clothing, the only 
descriptions of goods for which there would be a fair demand in the regions 
we could hope to supply and the only kinds we could manufacture with 
profit to compete outside India with European goods.” In 1895, however, 
the imports from Great Britain had fallen off by 94 per cent., while those 
from Germany had increased sixfold, from France threefold, and from 
Austria twofold. It had thus almost immediately been demonstrated that 
the attractively got up cheap shoddy and mixed woollen goods of the shoddy. 
Continent of Europe (more especially of Germany) were not only o the 

superior manufactures of England, but had undermined the ground which 
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the Indian mills were believed capable of holding. In Calcutta, for ex- 
ample, there has existed for many years past a large demand for coolie 
blankets and shawls, and this has recently been entirely usurped by cheap 
foreign supply. It is hardly to be wondered at, therefore, that the pioneer 
woollen mills of India, such as the Cawnpore Woollen Mills Co., Ltd., 
should have been driven to turn their attention almost exclusively to the 
production of high-class goods of pure wool in direct competition with the 
British supply, since their woollen blankets could no longer compete with 
the cheap low-grade foreign articles. Similarly it has been realised that 
there was a more profitable market open to the Indian mills in the produc- 
tion of ordinary average quality and even high-class woollen goods than 
in contracts with the Army Clothing Department of India.. Thus it may 
be said that recent years have witnessed a complete revolution, and a 
wholesome one, since the date when the original Dhariwal Woollen Mills 
Company was established, almost exclusively, it might be said, to meet 
official contracts. . 

The Dhariwal and Cawnpore Mills may be regarded as favourably placed 
to tap the supplies of India’s finest wools, such as those of Kangra, Simla, 
Garhwal, Kumaon and Nepal, the South-East Panjab (Shahpur, Dera 
Ismail Khan, etc.) and South-Western Afghanistan. In some cases these 
wools have to be carried by road for 200 to 300 miles before they reach 
the nearest railway station. This is the chief drawback to the Indian 
mills—the long road transit and consequent heavy charges. 

Mills and Woollen Manufactures of india.—In 1876 the Cawnpore 
Woollen Mills were established, and ten years later (1886) there were four 
woollen mills in India with a combined capital of Rs. 18,00,000.. These 
gave employment to 1,372 persons, had 242 looms and 5,420 spindles 
under use. They produced goods to the extent of 798,062 lb., valued at 
Rs. 5,27,420. Still a decade later (1896) there were 6 mills at work in 
India with a capital of Rs. 32,50,000, and these gave employment to 3,017 
persons, had 530 looms, 18,658 spindles, and produced 2,345,570 lb. of 
goods, valued at Rs. 24,96,751. During 1904 there were 6 mills with a 
capital of Rs. 46,25,000, employing 3,468 persons, 737 looms and 25,931 
spindles, with a production of 3,508,700 lb. valued at Rs. 36,74,678. That 
is a record of thirty years’ progression of which India has no cause to be 
ashamed, yet it should be viewed as giving but a foretaste of still greater 
advancements. 

It may perhaps suffice to complete this reference to the Indian power- 
loom woollen mills to repeat that, as a rule, they concern themselves with 
the growing demand for goods on a European pattern and style, such as 
serges, broadcloths, flannels, tweeds, blankets, travelling rugs, etc. They 
have also given attention to the production of worsted, knitting yarns, 
Berlin wool, as also knitted goods of all kinds, such as socks, cardigans, 
jackets, jerseys, caps, gloves, etc., etc. They use pure wool: for the 
lower grade goods, Indian wool, and for the higher, the finer imported 
wools, either alone or mixed with Indian. They do not attempt the 
imitation of Indian special textiles, nor have they as yet engaged in any 
branch of the European carpet industry. | 

Indigenous Woollen Industry.—But the official returns of mills take 
cognisance only of factories that each employ not less than 25 persons 
and keep these at work mainly, if not exclusively, on the production of 
woollen goods. Scattered all over India, however, more especially in 
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INDIGENOUS INDUSTRIES Manufactures 

the upper provinces, there are small hand-loom workshops in woollen é 
manufactures, and these each employ only one or two hands, In the 
2 te they are important, though out of the large number that 

recognition is made officially of only some 10 or 12, because, 
though not woollen mills in the strict sense, they are weaving establish- 

_ ments that employ annually from 4,500 to close on 6,000 hands. These 
larger wool-weaving indigenous establishments are all located within the 
a, and are concerned for the most part in the production of shawls, 

(see next page), pashmina, jamawar (or patterned alwans), Pashmina, 
etc., ete. But here and there hsteghons India there is a fairly /o™- 

jarge industry in Oriental carpet-weaving (see Carpets and Rugs, 272-5) 
‘in felted rugs (namdas), and this does not appear to be included in 

the official returns above indicated. But if the study of the Indian woollen 
industries be extended so as to include the production of mixed fabrics, 
that is to say those in which wool constitutes but one, and perhaps the 
least important ingredient, an extensive assemblage of textiles would 
be thereby embraced, such as the himrus, mashrus, ghattas and the like. iors. 
These are mostly made of silk and eotton mixed, but occasionally of wool 
and silk combined. The name mashru (i.e. permitted textile) gives the syasaru. 
key apparently to the explanation of the richly varied assemb of 
fabrics so designated. Pure silk was forbidden to be worn by M 
madans except on special occasions, and thus the weavers conceived of 
numerous methods by which an admixture, perhaps of but a small amount, 
of silk might be thrown on the surface of a woollen or cotton textile to 
give it the rich effect of being constructed almost entirely of the more 
expensive and luxurious material. The word himru literally means a 
textile intended to be worn in the cold season. It is woven of cotton so 
treated as to give it the effect of wool, and is usually brocaded with silk. 
Occasionally such textiles are made entirely of silk, and are, strictly speak- 
ing, amrus, but when, in place of cotton, wool is used, they are commonly 
designated jamawars. These are pieces of a fixed length, such as would Jsamawars, 
be required for the preparation of a choga or coat, or suitable for a 
lady’s dress. They are simply brocaded woollen goods with the pattern 
either in very fine pashm or in silk, or they may be in cotton, with 
pashm or silk ornamentations. In the jamawars of Kashmir, the end 
pieces are woven straight on, but in Amritsar and Ludhiana they are 
sewn on. A large percentage of the Kashmiris settled in British India 
have abandoned the shawl trade and concentrated their attention ex- 
clusively on the production of plain pashmina or of jamawars. They 
found a lucrative field in the larger towns, especially where these 
a fair percentage of Muhammadans, such as Lucknow, Hyderabad, ete., 
and in time the weavers adapted themselves to the requirements of their 
markets and produced himrus and other brocaded textiles in which wool 
was largely replaced by cotton or silk. Within recent years a soft form 
of wool has been imported into India (and in increasing quantities) origi- 
nally from Kirman in Persia, more recently from Australia and Afghanistan. Kirmant Wool. 
So also by special treatment soft staple can be produced from almost any 
wool. These special wools are worked up alone or in admixture with pashm 
in the production of pashmina, a textile imitated in Europe by a fabric 
known as “ Kashmir,”’ which, needless to say, is not made in norin “ Keshenle 
India, any more than a tithe of pashmina sold in India and exported to _ ee 
Europe and America is made of pashm. [C/. Imp. Gaz., 1907, iii., 212-8.) 
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Shawls and Chadars.—Some years ago the Indian supply set the fashion 
of wearing these special articles and gave the name shawl (shal) to Europe. 
These textiles are woven of the finest wool (usually the under-fleece of the 
Tibetan goat), known as pashm, an extremely fine hair (which in Europe is 
called shawl-wool, the textile being pashmina). The Rampur chadar is 
usually white or of some plain colour. It is woven of a woollen (pashm) 
warp and a specially prepared silk, sometimes even cotton weft, though 
occasionally the weft also is of pashm. In manufacture, chadars are twilled 
or damasked, but they may be embroidered in the shal-stitch fashion, 
and may even be possessed of narrow ornate borders or be embroidered 
in pale-coloured or white silk. A large proportion of the soft shawls 
sold in India to-day as Rampur chadars, and which are often carried away 
by visitors in good faith as being genuine, are made in Kurope and sent 
to India on purpose to meet the demand that exists for these goods. __ 

Much has been written on the Kashmir shawls. Perhaps the earliest 
account of any note is that given in the Ain-i-Akbari, 1590 (Blochmann, 
transl., 91-2). “His Majesty encourages, in every possible way, the 
manufacture of shawls in Kashmir. In Lahore also there are more than 
a thousand workshops.” Bernier, who travelled in India in 1656-8, 
gives some interesting particulars regarding the Kashmir shawls and the — 
woollen manufactures of the Panjab generally (Travels, in Constable, Or. 
Misc., 1891, 402-5). Great pains, he says, have been taken to manufacture 
shawls similar to those of Kashmir, in Patna, Agra and Lahore, but, 
notwithstanding every possible care, they never have the delicate texture 
and softness of the Kashmir article. Vigne (Travels in Kashmir, 1842, 
ii., 125) affords many useful facts, but Moorcroft (Travels, 1., 164-217) 
produced what might be described as a full technical report of the materials 
used, methods of fabrication, and trade in Kashmir shawls during the 
period of his special studies. Lawrence (Valley of Kashmir, 1895, 375) 
carries the story down to the present position of the craft—a tradition, 
a memory of the past, a degraded industry starved through the loss of 
the European demand. Dr. A. Mitra, in a pamphlet on the Arts and 
Industries of Kashmir State, says the time was when 60,000 persons were 
employed in shawl-weaving and brought into the State fifty lakhs of 
rupees a year. Now, instead of prosperity, the people are sunk in the 
most abject poverty. [Cf. Ind Art at Delhi in 1903, 338-65.] 

Kashmir shawls are classified according to size, shape or purpose for 
which made, eg. plaids, shawls, handkerchiefs, table-covers, curtains, 
scarves, etc., but it may be said there are two chief modes employed in 
their artistic ornamentation—(a) tili or kanikar (patterns elaborated 
on the loom), and (6) amlikar (patterns worked by the needle). The one 
is woven, the other embroidered, but curiously enough and contrary 
to what might have been anticipated, the needle (or hand-work) is less 
expensive and at the same time less artistic than that produced by the 
loom. A sort of intermediate condition, however, also exists in which 
the imperfections and shortcomings of cheap loom-work are removed, or 
made up for by subsequent needle embroidery. But the loom commonly 
used. is hardly more than a few inches in diameter. Strips (braids) or 
patches are thus woven, then pieced together with the necessary pieces 
of pashmina cloth to form the shawl. The unions are next cleverly ob- 
literated by needlework that can hardly be distinguished from the loom- 
work. The ground material is usually the finest and purest pashm, and 
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the tield (matan) may be of one piece (when the shaw! is called a khali- 
“matan) or consist of four squares of differently coloured pashmina (when 
itis described as a char-baghan). If in the centre is placed a medallion 
of flowers, the shawl is spoken of as a chand (moon), and if it has only 

_ corner flowers, it is a kunj. Lastly, when one end has a deeper band of 
embroidery than the other, and both ends are much broader than the 
‘side strips, the shawl is spoken of as a shahpasand or palledar. 

The chief centres of the Kashmir shawl manufacture to-day are Kash- 
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Designs. 

mir, Amritsar, Sialkot, Ludhiana, Gurdaspur and Lahore. .The returns "°°" 
Sse’ below of the te of Indian woollen goods afford the only in- 

vation available of the extent of the traffic. But for centuries past 
- expensive Kashmir shawls have been much sought after by the princes 

and nobles of India. The possession of one or more of priceless value 
was an admitted mark of nobility, and accordingly such shawls were 
] 1 and handed down from generation to generation. Some of 
the finest known examples of Kashmir shawls are, accordingly, those 
belonging to the older families. It was perhaps an unfortunate cir- 
cumstance when the French nobility sought out these expensive garments. 
French traders visited Kashmir to purchase their annual supplies and 
year by year dictated the changes in style which they deemed necessary 
to meet the ever changing fashions of Paris. An incalculable injury to 
the art conceptions of the Kashmir people was a necessary consequence 
of this new trade, and when the Franco-Prussian war put a complete 
check on the demand, the Kashmir weavers who had become dependent 
on their French customers were ruined. Meantime Paisley had imitated 
completely and successfully the Kashmir shawls, and at @ price far below 
what the hand-weavers could accept. Although these imitation shawls 
had the severity of all power-loom fabrics, they reproduced every detail 
of the originals and were marvellously woven and extremely beautiful 
and delicate in texture, so much so that by many they were preferred 
to the more clumsy though more artistic shawls of Kashmir. The cheapen- 
ing process soon, however, effected its own ruin. Paisley shawls became 
so common as to cease to be popular. The demand terminated and the 
Paisley new industry had to be abandoned, its expensive and ingenious 
machinery sold as old iron, and its weavers converted into sewing-thread 
spinners, just as the bulk of the Kashmir shawl-weavers had to become 
either carpet-weavers or agriculturists. But Paisley has recovered from 
the loss of its shawl-weaving industry: Kashmir has not. And this is 
ever the story of art and industrial instinct. The latter lives by ieee 
the former dies by contest. [Cf. Andrew Blair, The Paisley Shawl, 1906.) 

INDIAN TRADE IN RAW WOOL. 
Prof. Clapham of Leeds, in an address to the Yorkshire Association 

for Promoting Commercial esse cart some striking facts regarding 
the wool trade of Great Britain. In 1840 the imports from Australia were 
40,000 bales; in 1850, 140,000 bales; in 1860, 200,000 bales; and in 

1870, 500,000 bales of wool. If by “bales” was meant “sacks” of 
364 lb., the imports mentioned for the last year would have been 
182,000,000 Ib., or just one-half the amount recorded thirty years later. 

Up to the opening of the Suez Canal, London was the world’s chief 

emporium for wool, but the establishment of steam shipping and of cable 

communication, when taken in conjunction with the quick route through 

the Canal, had the natural effect of bringing the sellers in Australia into 
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direct touch with the buyers in Europe, and hence London lost its su- 
premacy in the traffic. In modern returns of the British trade, wool is 
dealt with under the following headings :—(1) Alpaca, Vicuna and Llama ; 
(2) Goats’ Wool or Hair, Mohair (Angora goats’ hair); and (3) Sheep or 
Lambs’ Wool. Of the last mentioned, the following statement for the 
past five years may be given: the countries that supply 10 million pounds 
and over being alone mentioned and the last three figures omitted as a 
matter of convenience :— 

Statement of Wool io ine into Great Britain (omitting last 
three figures). 

Chief Countries of Supply. 1902. | 1903. | 1904. | 1905. | 1906. 

Ib. Ib. Ib. Ib. | Ib, 
France .. * om -»,,| (27,766 | 15,781 | 20,026') 21,388 |. 23,854 
Chili... m S. .. | 14,862! 16,133 | 16,212] 15,056 | 17,200 
Argentine £ Be 4 24,482 | 24,149 | 13,367 26,675 | 29,984 

Cape of Good Hone a .. | 68,479 | 66,878 | 57,876 | 58,331 | . 53,997 
Natal .. o .. | 8,819 | 11,4385 | 7,250 |. 9,370 |. 13,273 
Bombay ‘ i .. | 23,933 | 28,816 | 38,658 | 36,593 | 42,268 
West Australia y. .. | 14,338 | 12,410) 12,407 | 15,916 | 13,232 
South Australia id .. | 27,456 | 26,095 | 24,443'| 26,447 | 35,776 
Victoria ie :. .. | 82,742 | 58,005 | 65,950). 67,415 | 64,924 
-N.-S, Wales... A. .. | 118,398 | 105,786 | 94,793 | 114,884 | 109,920 
Queensland... “ .. | 21,696 | 15,035} 19,968 | 25,908] 23,290 
New Zealand .. A -. | 148,233 | 155,127 | 133,752 | 139,268 | 146,759 

Total of all British Possessions | 525,397 | 492,452 | 463,475. | 508,944 | 515,204 

Grand Total of British Supply 4 i 
from all countries .. 637,129 | 599,500 | 561,677 | 615,708 | 639,342 

It will thus be seen that the supply of wool drained from British India, 
when. compared with that from Australia and New Zealand, is unimportant. 
From the Indian point of view, however, it is very considerable, since it 
represents an amount that might with great advantage have been worked 
up lecally and been thus employed.to contest the import traffic in foreign 
manufactured woollen goods. 

RAW WOOL.—Little or no information can be furnished as to the 
total production of woolin India. According to the Agricultural Statistics, 
there were estimated to have been in India during 1905-6, 18,029,181 
sheep and 25,172,701 goats. It has further been ascertained that.a yield 
of one seer (2 lb.) of, wool per annum would fairly represent the yield of 
each plains sheep, and something like three seers that of the hills. But 
it may be added that the, returns just mentioned ignore the sheep and 
goats of the alpine tracts, more especially those across the frontier, from 
which a large portion of the finest wool of India is derived. And more- 
over, in the tropical portions of the plains, the sheep yield very little true 
wool : in fact their fleeces are so poor that they are often not even clipped, 
the animals being reared purely and simply as sources of mutton. On 
the other hand, many of the goats yield hair of such a quality that it may 
be used for some of the purposes for which wool is employed, if indeed 
goats’ hair be not sometimes mixed with wool. And, of course, the under- 
fleece of the Tibetan goat constitutes the pashm or wool, of which repeated 
mention has to be made in this article. It thus seems safe to assume 
that one seer per sheep, on the herds actually. registered, might be ac- 
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INTERNAL AND TRANS-FRONTIER 

cepted as fairly representing the annual ly of wool in India, or se 
36,058,362 lb. But that estimate may béakaebed by reference to irariods 
records of actual transactions :— 
| Trans-frontier Traffic.—The imports of wool into India for the latest 

years of official returns were —1902-3, 92,990 ewt., valued at Re. 23,91,242 ; 
1903-4, 97,125 cwt., valued at Rs. 27,10,041; 1904-5, 105,954 ewt., 
valued at Rs. 30,89,138 ; 1905-6, 141,771 cwt., valued at Ra, 42,45,286 ; 
‘and in 1906-7, 171,783 cwt., valued at Rs. 57,86,817. The chief countries 
that contribute wool to India are South-Western Afghanistan, which in 
the last-mentioned year gave 105,686 owt., and Tibet, 34,869 ewt., while 
the supply from Khelat came to 13,071 ewt. To allow of comparison with 
other returns, the total imports may be expressed in pounds, viz. 19,239,696. 
‘The growing importance of the Trans-frontier wool traffic is one of the 
most encouraging aspects of the modern trade. 

~~ The ‘exports of wool across the frontier are unimportant, and consist 
‘chiefly of foreign wool sent to Southern and Western Afghanistan and to 

_ ‘Kashmir—the total exports in 1906-7 came to 92,960 Ib. 
Internal Traffic—Rail and River.—The totals carried during the past 
six years have been as follows :-—1901-2, 197,341 ewt.; 1902-3, 249,797 
owt. ; 1903-4, 284,680 cwt. ; 1904-5, 359,700 owt. ; 1905-6, 354,725 ewt. ; 
‘and 1906-7, 383,102 cwt. If the last figure be expressed in pounds to 
allow of ready comparison, we learn that 42,907,424 lb. were distributed 
by the railways during the year in question. Of that amount 19,239,696 Ib. 
would doubtless correspond with the supply received across the land 
frontier from foreign countries, thus leaving a balance of 23,667,728 Ib. 
as derived from the sheep of India proper—a figure that, on estimated 
production, would leave a balance to meet purely local or homestead 
requirements of 12,390,634 Ib. 

In an official report of the Department of Land Records and Agri- 
culture in the United Provinces, it is estimated that the local production 
in these provinces for the year under review (1896-7) may have been 
something like 2,624,000 lb. The balance available for local consumption 
(chiefly at the Cawnpore Mills), after adjusting imports and exports on 
local production, would have been 2,333,556 lb. This view would be in 
accord with the returns for rail and river traffic, and is perhaps a fairly 
ore ane statement of one of the chief provinces in the wool trade 
of India. ; 

Foreign Exports.—The following were the total exports from India 
to all foreign countries during the past six years :-—1901-2, 19,592,620 Ib., 
valued at’ Rs. 79,38,259 ; 1902-3, 27,892,898 lb., valued at Rs. 1,16,53,204 ; 
1903-4, 33,234,775 lb., valued at Rs. 1,37,73,957 ; 1904-5, 38,571,968 Ib., 
valued at Rs. 1,89,16,747; 1905-6, 42,514,498 Ib., valued at Rs, 2,11,47,283; 
and in 1906-7, 45,909,898 Ib., valued at Rs. 2,42,65,349. Last year’s 
exports thus show an expansion of 8 per cent. in quantity and 14°73 per 
cent. in total value on the figures of the year preceding, and of 134 per 
cent. quantity and 205 per cent. in value on the exports of 1901-2. At 
the same time they maintain a continuous record of progression for the 
sixth year in succession. Of the total exports in 1906-7, Great Britain 

took 43,184,135 Ib., the United States coming next with 1,578,903 Ib. 
Another significant feature is the rise of the Karachi traffic. In 1901-2 
the share taken by that port came to 64 million pounds, but in 1906-7 it 
stood at 18} million pounds. . Karachi is to-day about co-equal in im- 
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portance with Bombay in the export of wool, the two ports between 
them having taken close on 33. million pounds out of the 45 millions 
exported in 1906-7. An inspection of the railbome traffic reveals the 
interesting fact that while the Bombay portion of the exports is drawn 
from the Bombay Presidency (Rajputana and Central India mainly), that 
of Karachi is drained from the Panjab and Sind. 

Foreign Imports.—The demand for foreign raw wool may be accepted 
as contributing toward the higher class woollen goods, both hand- and 
power-loom, though in the former case the foreign wool appears to be 
largely employed as an adulterant or even a substitute for the more ex- 
pensive pashm. In 1896-7 the imports were returned at 4,725,899 lb., 
valued at Rs. 14,02,284; in 1898-9 they were 3,283,905 lb. ; in 1900-1, 
2,871,319 Ib.; in 1902-3, 2,756,071 lb.; in 1904-5, 2,117,734 Ib; in 
1905-6, 2,908,036 Ib., valued at Rs. 9,18,395 ; and in 1906-7, 2,451,237 Ib., 
valued at Rs. 8,64,505. Practically the whole of these imports are drawn 
from Persia, with smaller quantities from Mekran and Sonmiani, and are 
imported into Bombay and Karachi, a fair portion being thence carried 
by rail to the Panjab and the United Provinces. The traffic by sea would 
seem to have improved steadily up to 1896-7, since which date it might 
be described as having declined. In 1876-7 the imports of raw wool 
were valued at Rs. 5,32,116; fifteen years later (1890-1) they stood at — 
Rs. 11,56,154, and attained their maximum five years later still (1896-7), 
but have ever since almost steadily declined. Against. this shrinking 
demand, however, for foreign wools (brought by sea) has to be placed 
the expansion of the Trans-frontier traffic already dealt with, especially 
that across the north-western frontier, which may be regarded as bringing 
Kirmani wools to India by land routes, to some extent doubtless an ex- 
pression of increased railway facilities within India itself. [Cf. Kermanshah 
Wool, in Dipl. and Cons. Rept., 1903-4, ii., No. 3189, 25-7.] 

MANUFACTURED WOOL.—Imports.—The encouraging conception 
of the Indian woollen industries receives a somewhat severe set-back by 
an inspection of the foreign traffic. Itis not possible to give the returns in 
pounds, since most of the articles are sold by number or by the yard. The 
value may, however, be accepted as a sufficiently satisfactory standard. 
In 1896-7 the Imperts of woollen manufactures were valued at 
Rs. 1,69,24,447 ; in 1898-9 at Rs. 1,52,37,310 ; 1900-1 at Rs. 2,11,25,756 ; 
1902-3 at Rs. 1,40,59,122; 1904-5 at Rs. 3,07,64,281; 1905-6 at 
Rs. 2,42,51,878 ; and in 1906-7, Rs. 2,05,21,666. Thus in the past eleven 

years the imports of manufactured wool have expanded from a valuation 
of £1,128,296 in 1898-9 to £1,368,111 in 1906-7, but if the study be 
carried still further back, the expansion becomes more marked. In 
1876-7 the imports of woollen goods came to only £541,101, whereas the 
highest record during the past thirty years was in 1904-5, when the supply 
drawn from abroad by sea was valued at £2,050,952. The Indian mills 
are thus seen to be securing but a small portion of India’s demand for 
European manufactured woollen goods. But by way of contrast, it 
may be here mentioned. that the exports of Indian woollen goods (mostly 
Oriental carpets and shawls) rarely exceed £120,000. 

Turning now to the nature.of the imports and countries of supply, 
the chief item is “ piece goods.’ Out of the total of Rs. 2,05,21,666, the 
share taken by piece goods alone came to Rs. 1,39,52,624. Of that amount 
the United Kingdom supplied Rs. 1,03,31,105 and Germany Rs. 26,76,231. 
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Fully half these imports are consigned to Bombay, one-third to Calcutta, 
and the balance to Burma, Sind and Madras. Following the “ piece 
goods ” come “shawls.” During the five years ending 1906-7 an oo 
manifested an average valuation of Rs. 33,07,815 (or, say, £220,521), They 
ome chiefly from Germany, from which the average annual amount 

| cent to India for the five years ending 1906-7 showed a valuation 
of £159,324, while from Great Britain the quinquennial average came 
only to £42,658. What is, however, far more significant, the 
from the United Kingdom contracted from a valuation of Rs. 14,57, 
in 1901-2 to Rs. 81,272 in 1906-7, while from Germany it expanded from 
‘Rs. 14,74,562 in 1901-2 to Rs. 46,86,246 in 1904-5, and contracted 
to Rs. 24,35,951 in 1905-6 and to Rs. 13,04,494 in 1906-7. The shawl 
traffic is almost entirely with Calcutta, and is very largely the expression 
of the demand made by the coolies employed in the tea industry for Coolie Tratte. 
shawls and blankets, so that Germany has not only driven the Indian 
mills, but the British as well, out of this particular market. 

The imports of woollen carpets and rugs into India have for some Osrpet. 
years past manifested a continuous expansion. In 1896-7 these were 
valued at Rs. 4,67,836, and during the past six years the traffic has 
been as follows :—1901-2, Rs. 8,49,168; 1902-3, Rs. 5,76,304; 1903-4, 
Bs. 8,96,738 ; 1904-5, Rs. 13,98,640; 1905-6, Rs. 14,47,131 ; and in 1906-7, 
Rs. 10,56,679. During the last-mentioned year carpets and rugs to the 
value of Rs. 7,30,496 came from the United Kingdom, Rs. 2,04,540 from 
France, and Rs. 72,219 from Germany. It is only necessary to add (in 
view of the activity of the Indian woollen mills) that the imports of 
hosiery came in 1906-7 to Rs. 8,05,614, of which Rs. 6,97,490 worth Hosiery. 
came from the United Kingdom, two-thirds being taken by Bengal and 
Bombay and the remaining third by Burma, Sind and Madras. 

Exports.—The total value of the exports of woollen goods came, Exports. 
on the average of the returns for the five years ending 1906-7, to a 
valuation of Rs. 23,78,835, but the figures as they stand would seem to 
indicate a shrinkage, the year 1905-6 showing the lowest valuation of 
the series. But taking 1906-7, the total exports came to Rs. 22,92,838, 
of which Rs. 16,04,573 represented the portion taken by the United 
Kingdom, and this is followed by the United States with Rs. 4,03,973 ; 
China with Rs. 33,390; and Germany with Rs. 31,699. Thus while 
Germany supplies India with a yearly increasing quantity of inferior 
woollen goods, she takes in return practically none of India’s manufactures 
of wool. But it may be added that the exports from India to the United 
Kingdom, the United States and Germany just mentioned, are almost 
entirely Oriental carpets and rugs. The exports in shawls are made 
mainly to the Straits Settlements, and the exports in piece-goods (possibly 
for the most part Native-made pashmina) go to the United Kingdom, 
Ceylon, Hongkong, the United States, China and Japan. 

WRIGHTIA, Br.; Fl. Br. Ind., iii., 652-4; Gamble Man. Ind. DEP., 

Timbs., 1902, 486-7 ; Cooke, Fl. Pres. Bomb., ii., pt. i., 136-8; Brandis, wae iv. 
Ind.. Trees, 1906, 461-2;- Apocynacez. A us of shrubs or small 
trees of which about six species are found in India, the following being 
those of economic importance :— 

W. tinctoria, #. 8.; indarjau, hyamaraka, khirni, dudhi, kdlakado, pala, 
veypalé, tedlapal, amkudu, kodmurki, etc. A small deciduous tree of “the 
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THE MAIZE PLANT 

Peninsula of India, common in the Deccan and Karnatak and the Bombay Pre- 
sidency, extending north to Rajputana and Banda, in deciduous forest ; also in 
Burma ”’ (Gamble). sort ng 

It yields a crude RusBBER, which was found to give the eager, analysis :— 
water, gum, etc., 25°8 per cent. ; resin, 45°8 ; caoutchouc, 284. [Cf. Ind. For., 
1903, xxix., 406-7.] The seeds are said to be used as an adjunct to other materials 
in dyeing, while from remote times the Natives of Southern India have em ht 
the leaves as a source of blue dye or indigo. The root-bark and seeds, thous 
of no value medicinally, have been the cause of considerable confusion in the 
literature of Indian Materia Medica, being frequently mistaken for and used to 
adulterate those of HMolarrhena antidysenterica (see p. 640). The Woop is 
of good quality for carving and turning, and is fairly extensively used for both 
these purposes. It is said to resemble ivory in colour and texture, and according 
to Rice (Mysore Gaz., 1897, i., 81) is employed for making the celebrated Chena- 
patna toys and for wooden idols. [Cf. Pharmacog. Ind., ii., 397-8; Cameron, 
For. Trees Mysore and Coorg, 1894, 186-7; Pharm. Journ., 1901, lxvii., 690.] | 

W. tomentosa, foem. & Schult.; Prain, Beng. Plants, 1903, ii., 674. The dudhi, 
dharauli, sandi-huya, atkura, karingt, selemnyok, pal kurwan, harido, tella pal, 
lettouk thein, ete. A small deciduous tree “ throughout India, chiefly in decidu- 
ous forests, extending in the Sub-Himalayan tract westwards to the Beas, east- 
wards to Sikkim ; mixed forests of Burma ”’ (Gamble). Ary 

Every part of the tree discharges, on being wounded, a yellow milky juice, 
said to yield a good yellow Dvr when diluted with water. The seeds are reputed 
to afford a medicinal Orn, and both stem and root bark are said to be useful in 
cases of snake-bite and scorpion sting. The leaves are eaten as a Pot-HERB by 
the Santals. The Woop is even-grained, easy to work, and used for making 
combs, and in carving and turnery, etc. [C/. Cameron, lc. 187; Duncan, Dyes 
and Dyeing Assam, 1896, 55.] tegen 

Zz 
ZEA MAYS, Linn.; Fl. Br. Ind., vii., 102; Bonafous, Hist. Nat. 

Mais, 1836, tt. 1-19 ; Duthie and Fuller, Field and Garden Crops, i., 21-4, 
t. v.; Lisboa, Bomb. Grass., 1896, 43-4; Semler, Trop. Agrik., 1902, iii., 
48-124; Prain, Beng. Plants, 1903, ii., 1208-9; Graminem. Maize, 
Indian-corn, bhutta, makkai, junri, kukri, makati, mungari, junala, chhale, 

makka-sholam, mokka jonna, cholam, pyaungbi, ete. 
A tall annual grass, according to De Candolle originally native of New 

Granada, but now cultivated almost throughout the world. The culti- 
vated races are very numerous and show great power of adaptation to 
local environment, so much so that efforts to introduce American forms 
into India have generally resulted in degeneration towards the existing 
(now often called indigenous) forms. There seems no doubt that maize 
came to India from America, and was possibly brought thence direct by 
the Portuguese. But it appears to have beeen cultivated in India for at 
least a hundred years before forms were evolved, for each tract of country, 
of sufficient merit to justify extensive production. When, however, India 
had obtained its own special forms, maize moved rapidly over the whole 
continent, assuming tropical conditions in some parts, temperate and even 
arctic in others. 

History.—The admirable account of the origin of this plant furnished by De 
Candolle (Orig. Cult. Plants, 387-97) leaves little that can be here added of any 
material value. Maize was unquestionably introduced into India just about the 
time of the advent of the East India Company, and the first mention in. their 
Proceedings, of what may possibly be this grain, occurs in a letter of date October 
1621, addressed to the Surat agent by Capt. John Weddell, in which he suggests 
that a ‘* warehouse be hired at Swally for the temporary housing of the ‘ chander- 
ouze’”” (khandarus = an Arabic name for maize) (Foster, Engl. Factories Ind., 
1906, 296). It is, however, highly likely the khandarus in question was judr and 
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nslator, and must be an incorrect rendering. It is interesting to note, however, 
that Mendoza (Hist. China, 1585) mentions amongst the plants observed by him 

(1787) visited Bombay in order to study its cotton, wrote a full of infor- 
mation on all the crops seen by him, but does not mention ian-corn. But it 
me peshere be unsafe to assume that, although the pine-apple was fully known 

the 16th century, so extremely valuable a plant as the maize had not reached 
India until after the date when Rumphius wrote his great work (Herb. Amb., 
1750), which to some extent figures describes the plants of India. If we can 

accept the. pesenge above indicated from Foster as satisfactorily establishing the 
existence of the grain in India, it must have been an article of commerce nearly a 
century previous to the date at which Rumphius wrote. 

The most general vernacular name in ia for this corn is makkai (Mecca 
corn), which may be regarded as manifesting the association of the grain with the 
Muhammadan rulers of India and at the same time accepted as strongly sug- 
gestive of the Portuguese influence at the court of the Mughal. The displacement 
accomplished by the new cereal, or rather its appropriation of names formerly 
given to certain forms of Serghwm, may be viewed as denoting the innate 
pensity of Asiatics to contrast all new ideas with previous conceptions. The 
origin of its other most general name, bhuéa, is more obscure, but is probably 
derived from bhukta or bhutta to eat. Both names are clearly modern, ver, 
and do not occur in any classic works of even the most recent date, So 
little progress had, however, been made with maize cultivation that Roxburgh 
wrote, about the beginning of the 19th century, that Indian-corn was “ cultivated 
in various parts of India in gardens, and only as a delicacy ; but not any- 
where on the continent of India, so far as I can learn, as an extensive crop.” 
Buchanan-Hamilton (Kingdom of Nepal, 1819, 284, 312), while dealing with 
the ancient State of Yumila (its capital Chhina-chin) says that they had 

maize. In a further page, he remarks of ae PR es poor live much on 

maize.” Very shortly after the appearance of Roxburgh’s Flora Indica, how- 

ever, Graham eps Pl. Bombay, 1839, 240) wrote of Western India that maize 

was “commonly cultivated.” Dalzell and Gibson (Fl. Bomb., 1861 (suppl.), 

100), some thirty years later (1861), said that it was “extensively grown in 

the early part of the rains, ially near | towns.” These au also 

add—“ ‘The grain is seldom used in India as a flour.” But as illustrative of the 

extremely local character of the information often furnished by Indian. writers, 
it may be added that Stewart (in 1862) wrote of Bijnour that “ much of the maize 

was ground into flour and made into bread, although ie, Bars less is here used 

in this way than in the Panjab.” It is thus very probable that in Upper India 

(a region, comparatively ing, unknown to Roxburgh) maize was much more 

extensively grown at the beginning of the century See might be inferred from 

Roxburgh’s words. At the present day it would be more nearly correct, at an 

rate, to speak of maize as of equal value to the people of India collectively wi 

wheat, instead of its being grown purely as a garden “delicacy.” It is @ field 

crop upon which at least the bulk of the aboriginal tribes of. hilly tracts of 

India are very largely dependent for subsistence. Thus its diffusion over India, 

during the present century, might almost be said to be one of the most powerful 

arguments against the statement often made that the Natives of India are so very 

conservative that they can scarcely be induced to change their time-honoured 

customs, even when these can be shown to be inimical to their best interests. So 

completely has India now appropriated the makkai that few of the village fathers 

would be found willing to admit that it had not always been with them, as it is 

now, a staple article of diet. 
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THE INDIAN-CORN PLANT 

CULTIVATION.—Though grown practically all over India, the area of 
maize cultivation as a ripe grain may be said to be the central tableland, 
the northern extremity of the plains, and the Himalayan slopes and river 
valleys up to an altitude of 9,000 feet above the sea. On the lower or 
Gangetic plain it is grown chiefly as a green vegetable. In the vicinity of 
large towns the sale of the unripe cob is so remunerative that by peculiar 
systems of cultivation and selection, special forms have been matured that 
could scarcely be eaten in the condition of ripe grain. On the other hand, 
within the region where maize is grown for its ripe grain, it is hardly 
possible to procure green cobs as a vegetable. But adaptation to local 
conditions is perhaps more strikingly seen in the fact that in many parts 
of India there are forms of maize that require six months to mature, 
others not more than three months. In some parts of the country, 
indeed, both kinds may be seen growing separately or as mixed crops. 
Further it may be added that where the transition of the seasons into 
kharif and rabi crops allows of tropical cultivation during the former 
and temperate during the latter, two widely different forms of maize may 
be found. In the greater part of the plains of India, maize is a kharif 
crop, but rabi maize is by no means unusual, 7.e. maize sown in autumn 
and reaped in spring along with wheat and barley. : 

Area.—According to the Agricultural Statistics, the area under the crop 
in British India for the six years 1900-1 to 1905-6 averaged 6,083,484 
acres, and in the last year, 1905-6, was 5,790,543 acres. In the Native 
States the area during a similar period averaged 269,017 acres, and in 
1905-6 was 221,687, giving a total for all India in that year of 6,012,230 
acres. Bengal had the largest average area during the period in question, 
viz. about 2 million acres ; followed by Agra with about 14 million; the 
Panjab, from 1 to 14 million; Oudh, } to ? million; the North-West 
Frontier, 4 million ; while the Central Provinces and Bombay had 130 to 160 
thousand acres under the crop. But it should be here recorded that the 
above areas do not include production as a green vegetable, an important 
admission, since nearly every peasant. grows a few plants near his home- 
stead, which of necessity escape registration in agricultural statistics. — 

Diseases.—Barclay described a species of Rust found by him on Indian- 
corn (Agri. Ledg., 1895, No. 20, 284-5) ; a species of Smut (Ustilago) has 
also been recorded (/.c. 278); More recently Maxwell-Lefroy (Agri. Journ. 
Ind., 1906, i., pt. i1., 97-113 ; also Mem. Dept. Agri. Ind., 1907, i., No. 2) 
discusses the Moth-borer of the sugar-cane, maize and sorghum. 

Bengal.—The area in 1905-6 was 1,825,400 acres and the yield, accord- 
ing to the Season and Crop Report, 448,670 tons. The largest areas 
were Patna Division with 820,500 acres, Bhagalpur with 657,800 acres, 
and Chota Nagpur with 307,800 acres. The yield per acre varies con- 
siderably, but the provincial average for the years 1901-2 (Agricultural 
Statistics) shows so little difference between the returns for unirrigated as 
compared with irrigated, that the latter may be disregarded. The yield 
for unirrigated land comes to 1,522 lb. to the acre. The districts that 
show the highest yield are Santal Parganas (2,739 Ib.) and Manbhum 
(2,447 lb.). Mukerji (Handbook Ind. Agri., 1901, 249-53) states that 
“5 to 8 maunds of grain per acre is considered a fair yield, but 30 to 40 
maunds are sometimes obtained.” 

Maize cultivation may be said to manifest three phases :—(1) the home- 
stead cultivation in Lower Bengal, to produce green cobs ; (2) the cultiva- 
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tion as a staple food-grain on the hilly tracts, such as Chota N ; and 
(3) the cultivation in Bihar, which differs in no essential from in the, 
aa part of the United Provinces. The method of cultivation described 

Basu (Agri. Lohardaga, 1890, pt. i., 65-6) may be considered typical 
for the hilly parts of the Lower Provinces. Two varieties are there dis- Varietie. 
tinguished; a dull yellow and a red. It requires a rich soil and is usually gon. 
grown for two to three successive seasons on the same plot, followed by some 
cold-weather crop like mustard. In June-July the land is ploughed and seasons. 
the seed sown broadcast, 4 to 5 seers per acre, and buried by a light plough- 
ing. The field is then weeded and hoed two or three times from June 
to August, and the cobs ripen from the middle of August to the middle 
of September. If they are to be roasted and eaten, they are pi a 
fortnight before ripening (Basu). According to Mukerji, “the value of 
a 5 to 8 maunds’ crop is only about Rs. 10. An acre (if ravages of Prost. 
jackals are prevented) may produce 20,000 green cobs. If these are sold 
at an average price of 8 cobs per pice, the uce of one acre may come 
up to Rs. 35 to Rs. 40.” [Cf. Grierson, Bihar Peasant Life, 1885, 223-4 ; 
Banerjei, Agri. Cuttack, 1893, 77; Roy, Crops of Beng., 1906, 51-4; 
Sibpur Exper. Farm Repts.) 

Assam.—The area in 1905-6 was 1,300 acres, chiefly in Nowgong and Assam. 
Sylhet, but it is nowhere grown to any appreciable extent. In Cachar, 
Darrang and Sibsagar it is said to be grown in small patches, chiefly by 
foreigners. In the Khasia, Jaintia, Garo and Lushai hills, B. 0, Allen 
states that “ it is either grown in garden ground or is sown in the potato 
fields at the time when the tubers are earthed up. It is usually sown in 
April and May and ripens in August and September. The maize fields season 
are well hoed and treated with manure ” (Assam Dist. Gaz., 1906, x., 72-3). 

United Provinces.—The area in Agra in 1905-6 was 1,374,267 acres, U. Prov. 
and in Oudh 796,976 acres. The average outturn for the provinces for the 
years 1897-1902 is stated to have been 950 1b. per acre. The acreage in 
the chief districts during 1905-6 was as follows :—Agra—Meerut, 121,307 ; 

Districts Balandshahr, 120,481 ; Gorakhpur, 115,587; Aligarh, 97,906 ; 

Jaunpur, 88,216; Saharanpur, 83,054; Bareli, 78,936 ; tah, 65,745, 

etc. In Oudh—Bahraich, 255,914; Gonda, 206,471; Kheri, 96,487, ete. 
Maize is one of the crops which has for many years been systematically 

studied at the Cawnpore Experiment Station, and much valuable informa- 
tion relative to the varieties grown, the manures used and the seasons of 
sowing and reaping, will be obtained by referring to the voluminous annual 
reports. The account given by Duthie and Puller (l.c. 22) may, however, 

be considered typical of the ordinary Native methods. It isa kharif crop xhariy. 

sown, as a rule, when the rains break, and harvested at the end of August. 

If the cobs are to be sold as vegetables they are pulled while green ; other- 

wise they are left till the leafy envelopes surrounding them are dry and 

shrivelled. Generally it is cultivated alone, but sometimes “ cucumbers 

are grown between the lines. It is not uncommon, too, to mix a certain 

proportion of the lesser millets (kakuni and mandwa) and a little pulse 

(urd).” The average outturn for the provinces, Duthie and Fuller estimate oxttars. 

at 10 maunds for unirrigated and 14 maunds for irrigated maize. 

With regard to the Cawnpore experiments, an interesting summary 

of these is given by Mr. Subbiah, Principal, Cawnpore Agricultural School 

(Dept. Land Rec. and Agri. Bull., 1901, No. 16), to which the reader is 

referred. He there states that “ since 1895 outturns ranging from 30 to 
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35 maunds of grain have been repeatedly obtained on a number of plots, 
and occasionally as much as 40 maunds and more.”’ Regarding varieties, 
he remarks that “ about eighteen American and the two common North 
Indian varieties have been tried at the station with a view to test their 
merits as regards hardihood, productiveness and suitability to the climate 
of North India. The results of these trials showed that American varieties 
could be grown without any difficulty the same year the seed was imported ; 
that one or two Americans might excel the Indians in productiveness ; 
but that, taking everything into consideration, the two country varieties 
are the best for our present local conditions ; that much better practical 
results could be immediately achieved by improving these two varieties 
by a careful selection of seed, etc. ; and that with the light-yellow country 
variety as improved at Cawnpore the best results that the North Indian 
climate and soil would admit of might be attained within a few years.” 
Subbiah further states that to secure yields approaching those obtained at 
Cawnpore, the agents at the cultivator’s disposal are (a) regular spacing 
of each individual plant; (6) selection of seed or using Cawnporée maize 
seed ; (c) two diggings between the crop in addition to the usual weeding 
and earthing ; (d) one or two waterings during breaks in the rains that 
occur in most years; (e) liberal manuring ; ; (f) either deep ploughing or 
digging with phaora before sowing.’ 

By the ordinary method of cultivation he estimates the cost per acre 
to be Rs. 13-13 and the normal produce 13 maunds, worth Rs. 22-12, 
giving a profit of Rs. 8-15 ; by the Cawnpore method, the cost is Rs. 31-12, 
outturn 35 maunds worth Rs. 61-4, giving a profit of Rs. 29-8. 

[Cf. Wright, Mem. on Agri. Cawnpore, 1877; Duthie and Fuller, Field “oh 
Garden Crops, l.c. 21-4, t. v.; Leather, Hxper. on Wheat and Maize at Cawn- 
pore, Dept. Land Rec. and ‘Agri. U. Prov. Bull., 1900, No. 9; Nevill, Dist. Gaz. 
U. Prov., 1903-6 (many passages); Repts. Bot. Gard. Saharanpur ; 5 a et 
Exper. Farm Repits.| 

Central Provinces and Berar.—The area in 1905-6 was 134,329 acres 
in the Central Provinces, and 2,445 acres in Berar. The chief districts in 
the former are Chhindwara, Mandla, Betul, Bilaspur and Jabbalpur ; in the 
latter, Wun and Buldana. Practically no information is available regard- 
ing the cultivation of the crop. The Nagpur Experimental Farm Reports 
deal only with the efforts to acclimatise American races and races from 
other parts of India. 

Panjab and North-West Frontier.—The area in 1905-6 was 896, 21 
acres in the Panjab and 341,862 acres in the North-West Frontier. In the 
Panjab the area would appear to be declining. . For the five years. ending 
1901-2 the average outturn for the Panjab is stated to have been 1,133 Ib. 
per acre irrigated and 841 lb. unirrigated ; in the North-West, 1,665 Ib. 
irrigated and 583 lb. unirrigated. From returns submitted from various 
districts it was calculated in the Dictionary that an average yield for the 
province would be about 886 lb., or 102 maunds per acre. In the Panjab 
the districts with largest acreage were Kangra, 140,585; Hoshiarpur, 
118,853; Jalandhar, 83,204; Gurdaspur, 59,808; Sialkot, 54,482; 
Ludhiana, 54,228; Ferozpur, 52,627; Ambala, 52,405; Lahore, 42,070 ; 
Amritsar, 42,013, etc.; in the North-West—Hazara, 162,699, and 
Peshawar, 130, 002. 

Ina volume entitled Selections from the Records of the Financial Ooinbie 
sioner’s Office (1887, No. 36, 780-836), the subject of maize cultivation in 
the Panjab was fully discussed. The periods of sowing and reaping vary 
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endent on the rains taking place, usually from June to August. 

rop begins to bear green cobs (from the earliest sowing) in August, and 
ood are (from later sowings) in September, October or even November. 
On the hills the sowings are generally much earlier, and the higher reaches 
are earlier than the lower. In Hazara, Kullu and Simla, for example, 
early sowings are in April and May. While these are the general prin- 
ciples, remarkable variations occur in some districts, ook as Rawal- 

where there are two widely different crops that co nd very 
nearly to the khari/ and rabi seasons. [C/. Lawrence, Valley of Kashmir, 
1895, 336-7; Settl. Repts. and Dist. Gaz., Panjab and N,-W. Frontier; 
Repts. Govt. Agri.-Hort. Gardens, Lahore.) 
_ Bombay and Sind.—The area in 1905-6 was 158,115 acres in Bombay ; 
1,400 acres in Sind. In Bombay, Panch Mahals claims two-thirds of the 
total area, 110,950 acres, and in Sind about two-thirds of its total are con- 
fined to Karachi. Mollison (Textbook Ind. Agri., iii., 52-3) describes the 
cultivation in Panch Mahals and the Deccan. In the former, he says, 
“ it is grown either as a rain or late irrigated crop.” With sufficient rainfall 
it does best on the rich brown soils of the district, recently brought under 
cultivation, but rice land also suits the crop. It is usually grown alone, 
and requires a soil deeply and carefully tilled. The land is liberally 
manured, usually in May. “ The crop tests of the Presidency show that 
10 to 15 lb. per acre of seed is the ordi rate.’ It is harvested when 
dead ripe. “In the Panch Mahals an average crop may be estimated at 
1,200 to 1,500 lb. per acre.” In the Deccan it is often grown for fodder. 
** A heavy crop will yield over 20,000 Ib. of green fodder per acre.” The 
cost of cultivation Mollison estimates at Rs. 13-6 per acre. [C/. Exper. 
Farm Repts.; Bombay.| 

Madras and Mysore.—The area in 1905-6 was 76,377 acres a Madras ; 
231 acres in Mysore, but this represents a contraction, the average 
being about 2,000 acres. The area in Mofras also shows a decrease on 
previous years. The largest acreages were in Guntur, 37,237; Tanjore, 
14,059; and Kistna, 12,897. Maize does not appear to be a crop of much 
importance in South India, and it is better described as a plant of gardens 
rather than of fields. [O/. Cox, Man. N. Arcot, 1895, i., 269.) 

Burma.—There were 94,942 acres under the crop in Upper Burma in 
1905-6; 18,003 in Lower Burma. In Upper Burma the chief districts 
are ordinarily Magwe, Pakékku, Myingyan, Minbu, Yaméthin and Meik- 
tila; and. in Lower Burma, Thayetmyo. There is little information 
available regarding cultivation. It appears to be most frequently grown 
as a mixed crop. Parlett (Settl. Rept., Sagaing Dist., 1893-1900) states 
that it is “‘ common all over kaing lands, as a rule sown sparsely in among 

.”. Harvest, he states, is usually completed by April 1, and the cost 
of cultivation is estimated at Rs. 2°50 per acre. | (Cf. Settl. Oper. Repts. ; 
Repts. Dept. Land Rec. and Agri.) 

ECONOMIC AND INDUSTRIAL.—The chief uses of this cereal are as 

Bombay 

Khar\f. 

an article of human and cattle Foop—the stems and leaves being also 8nd 
valued as Fopper. It is mainly in U India that the ripe grain is 
reduced to a flour and made into bread. In some parts of the country it is 
ground into meal and eaten as porridge, known as lapst or gathd in Bengal. 
But, as already stated, the green cobs are extensively eaten after being 

roasted or boiled. The ripe grain is also often parched and eaten as a mid- 
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day meal. The preparation known in Bengal as satw is the parched grain 
reduced to flour, much as in other parts of India satw is the flour of parched 
grain and barley mixed. The straw of the ripe crop is not of great value 
as fodder (except for elephants), but reaped in a green state it is very 
valuable. Both in Europe and America, Indian-corn is largely employed 
in the production of special articles of food that differ in some cases but 
little from the ancient satu of India; these bear the names ene 
Maizena, Polenta, Indian-corn flour, ete. 

In the United States it is perhaps but natural that a fuller knowledge 
and more complete utilisation of maize should have been attained than in 
India. Next perhaps to cotton, maize is the most valuable crop grown in 
the States, and the utilisation of its various by-products has given rise 
to numerous flourishing industries. A full account of these is given by 
Wiley (U.S. Dept. Agri. (Chemistry), Bull., 1898, No. 50). »The grain is 
largely employed in the manufacture of Srarcn and STaRcH Suear or 
glucose, which in the United States is extensively employed in the manu- 
facture of whisky and alcohol (Hanausek, Micro. Tech. Prod. (Winton 
and Barber, transl.), 1907, 40-1). A sugar is also prepared from the juice 
of the stems (D.E.P., vi., pt. iv., 332). _ Recently the waste material from 
the manufacture of glucose has been utilised in the production of a RUBBER: 
said to have both the resiliency and wearing power of genuine Para rubber. 
From the germ of the seed is obtained by expression a valuable Or, used. 
for lighting, lubrication, soap-making, and as a salad oil. Among minor 
uses it may be mentioned that the pith of the stalk “‘ has been used with 
the greatest success in the construction of battleships in the American 
Navy, the compressed blocks being placed between the two walls of 
armour.” The pith is also “ easily nitrated into all the various forms of 
material commonly made from cotton,” and is said to have “many ad- 
vantages over cotton for nitrating purposes, especially in the manufacture 
of explosives of all kinds, by reason of its more perfect keeping qualities ” 
(Wiley, J.c. 27). Finally the stems, leaves and spathes are used in the 
manufacture of Paper which is spoken of as suitable for bank-notes, while 
the residues from the manufacture of starch, glucose, whisky and alcohol 
are utilised in the production of a special article of CaTriE-roop. 
“ Formerly it was the custom to employ these waste matters in the moist: 
state, but in most parts of the country this method has been superseded 
by the method of drying the residues and selling them in the anhydrous. 
condition. In this state they are much more easily transported, the 
objectionable odours which were the predominant characteristic of the moist. 
foods are removed, and the wholesomeness of the food is in every way 
promoted ” (Wiley, J.c., 25, 30). Similarly a special preparation of the 
whole plant, except the root and ear, is discussed by Wiley under the name 
of “ Maize Stover.” ‘As has before been intimated, this fodder is often 
fed in the coarse state without any preparation whatever. In this con- 
dition a very large percentage of it is wasted, the cattle eating little except. 
the blades and perhaps some of the smaller and tenderer parts of the stalk. 
In the older parts of the country, it is now becoming quite general to have: 
the maize stover finely shredded before being fed. This not only increases 
the quantity which becomes available for feed, but also leaves the manure 
in a much better condition for spreading on the field.” 

TRADE.—Unfortunately no information of this nature can be fur- 
nished.. Jackson (Comm. Bot. 19th Century, 47-8) mentions that the- 
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imports of Great Britain came to 444,453 ewt. in 1856, and by 1889 had 
expanded to 36,203,069 cwt. The traffic continued to expand, and in 
1899 stood at 66,741,350 cwt., valued at £12,978,025, but in 1903 it 
declined slightly, to 50,099,328 cwt., valued at £12,465,583; in 1904 to 
42,897,880 owt., valued at £10,247,134; in 1905 to 42,101,210 ecwt., 
valued at £11,034,748; and in 1906 stood at 48,685,200 owt., valued at 
£11,972,694. About one-half comes from the Argentine, a little leas from 
the United States, and the balance from Roumania, Canada, Russia and 
British East Indies, in the order named. The Indian traffic in maize 
pr under the designation of “ other sorts of grain and pulse,” but as 
the foreign exports in these collectively are comparatively unimportant 
and, moreover, fluctuate extremely, they may be disregarded. In 1904-5 
the total exports under this heading came to 1,691,672 cwt., in 1905-6 
to 112,042 cwt., and in 1906-7 to 21,226 ewt. The imports of maize taken 
by Great Britain from India are returned as 206,900 cwt. in 1904 ; 917,700 
ewt. in 1905, and 23,800 ewt. in 1906, 

The following are the average wholesale prices (minimum and maxi- 
mum) of maize per 10 maunds in the various provinces of India for 1905 :— 
Beneat, from Rs. 18°65 in Bhagalpur to Rs. 21-05 in Patna; Unrrep 
Provinces, from Rs. 18:12 in Shahjahdnpur to Rs. 26°29 in Aligarh ; 
Pansas, from Rs. 16-78 in Ferozpur to Rs. 21°58 in Multan. 

_ [Cf. Bauhin, Theat. Bot., 1658, 488-99 ; Bentham, Rev. of Targiont-Tozzetti, in 
Journ. Hort, Soc., 1855, ix., 1387 ; De Candolle, Orig. Cult. Plante, 1884, 387-097 ; 
Asa Gray, Scient. Papers, i., 1889, 313; P. . Ind., 1893, iii., 579-86; 
Cent. Exper. Parm, Dept. Agri. Ottawa, Bull., 1891, No. 12; Agri. Ledg., 1892, 
No. 1, 2; 1895, No. 10, 155, 172; 1898, No. 8, 279; 1900, No. 22, 218; 1903, 
No. 7, 151, 156, 192; Journ. Agri.-Hort. Soc. Ind., 1896, x., 526-32; Journ. 
Board Agri., 1898, v., 329-95 ; Thorpe, Dict. Appl. Chem., 1898, i., 490; Wiesner, 
Die Rohst. des Pflanzenr., 1900, i.,.599-601; Blount and Bloxam, Chem. for 
Engin. and Manuf., 1900, ii., 186, 216, 233; Journ, Soc. Chem. Indust. (many 
articles); Duggar, U.S. Agri. Exper. Station Rept., Alabama, 1905, No. 134; 
Scherffins, Kentucky, 1905, No. 122; Halsted, New Jersey, 1906, No. 192 ; Lock, 
Stud. in oe in Tropics, in. Ann. Roy, Bot. Gard, Peradeniya, 1906, 

iii., pt. i., ° 

ZINGIBER OFFICINALE, Roscoe; Fl. Br. Ind., vi., 246 ; 

Roxb., in As. Res., 1810, xi., 346 ; Semler, Trop. Agrik., 1900, i1., 360-71 ; 
Prain, Beng. Plants, 1903, ii., 1045 ; ScrraMInE2. Ginger ; plant = adrak 

ddd, dle, m, khyen-seing, etc. ; and root = sénth, sindhi, adhruka, stint, 

zangzabil, shukku, inji, vana-sunthi, hasisunthi, chukka, inchi, ginsi-khiav, 
gin sin, etc. It is not known in a truly wild state, but is doubtless a 

native of tropical South-East Asia. Introduced into the West Indies 
(Jamaica), Africa—the warmer parts of both worlds—and now cultivated 

in most tropical countries. 
History.—Ginger is known to have been cultivated in India and China for 

many centuries. Its most general Chinese name is kiang. Bretechneider tells 

us that ‘‘ Confucius was never without ginger when he ate.”” It is mentioned in 

the Li Ki, among the articles ot food there enumerated. Turning to India, the 

word “ginger” is generally believed to come from the Sanskrit ‘* sringavera, 

through the Arabic Sgenaaeit: ” and from the same source was doubtless derived 
the corresponding Greek name “zingiber.” Knowledge in the tuber seems, 

accordingly, to’ have reached Europe vid Africa and Arabia, and to have been 

very ancient in India. Dioséorides describes the country of ginger, and gives 

the distinctive features of the best kinds. Galen, Paulus A®gineta and other 

and are followed by the Arab medicinal writers, such as Mesua, Serapion, Avi- 

cenna, etc. Coming down to more recent times, Marco Polo (13th century) 
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(Travels (ed. Yule), ii, 312) was familiar with both the fresh: and 
root; he specially mentions Coilum (the modern Quilon) in Malabar as affording 
the ‘best quality... This appears to have been known to the merchants of 
the Middle Ages as ‘*Colombino,” or “Coilumin,” a term that became a little 
later '‘‘ Columbine” ginger. Three names that denote’ countries of ‘supply 
are constantly mentioned—namely Belledi, Colombino and Mecchino, 
belledi or balladi came from various districts of India, mecchino from Mecca, and 
colombino from Quilon. The word balladi seems to be an exact equivalent of 
desi, and to mean “country,” and ultimately denoted a common or inferior 
article. Rashiduddin speaks of the exports of ‘‘baladi’”’ from Gujarat, and Nicolo 
Conti, who travelled in India in the early part of the 15th century, remarks that 
in the neighbourhood. of Pacamuria and Helly, two cities of the west coast, there 
grows ginger, called in the language of the country, beledi, gebeli and nei.” 

Warbose mentions ginger as exported from Calicut in the bephning of the 16t 
century. So also Garcia de Orta, who wrote in 1563, and again Linschoten, in 
1598, give long, interesting accounts of it. In the following century Terry (1655) 
says that it grows ‘‘ almost in every place ”’ in the southern part of the Great 
Mughal’s territory ; Mandelslo (1662) that it is found abundantly in Gujarat; 
and lastly, Tavernier (1676) refers to its prevalence in the kingdom of the reat 
Mughal. From these and such-like accounts by travellers in India, it may be 
inferred that ginger was already well known and a trade established in it)even in 
the early Middle Ages. [O/. Paulus digineta (Adams, transl.), iii, 123; Nicolo 
Conti, Ind. in 15th Century (ed. Major), 6; Vertomannus, Travels, 1503, in yet: 
Voy., iv., 577; Barbosa, Coasts EH. Africa and Malabar (ed. Hakl. Soc.), 220- 
Garcia de Orta, 1563, Coll., xxvi.; also in Ball, Proc. Roy. Ir. Acad., 3rd ser., 1889- 
91, i, 411; Acosta, Tract. de las Drogas, 1578, 259; Linachotén, Voy. BE: Ind., 
1598 (ed. Hak. Soc.), ii., 78-80; Pyrard, Voy. ZH. Inds, etc. (ed. Hakl. Soe.), ii., - 
356, etc. ; Clusius, Hist. Exot. Pl. 1605, 212; Terry, Voy. to Ind., 1655, 92 ; 
Boym, PL Sin., 1656, v. ;. Ligon, Hist. Barbados, 1657, 79.; Piso, Mant. Arom., 
in Ind. Utri. re Nat. et Med., 1658, 189-91; Mandelslo, Travels, 1662, in Olearius, 
Hist. Muscovy, etc., 85 ; Tavernier, Trav. in Ind. (ed. Ball), 1676, ii., 13 ; Milburn, 
Or. Comm., 1813, ii., 209.] 

CULTIVA TION.—The plant is cultivated all over the warmer oul 
moister parts of India, up to an elevation of 4,000 to 5,000 feet in the 

Himalaya. The cultivation is one on which much care and labour are 
bestowed. The soil must be rich, but neither too heavy nor too light, and 
the amount of moisture must be carefully regulated. Manure is freely 
used and weeding carefully and frequently carried out (Nicholls, Textbook 
Trop. Agri., 1892, 194-6), 

Bengal.—Ginger is said to be largely grown in many parts of the 
province, but no statistics of area are available. Buchanan-Hamilton 
(Stat. Acc. Dinaj., 186) gives many interesting particulars as to methods 
of cultivation, yield, etc. In Rangpur it might be said that ginger and 
tobacco, taken together, constitute the second most important aah: jute 
being first and rice third. According to Roy, a fine sandy loam is most 
suitable, and the crop follows a kachu (Colocasia antiquorum, p. 398) or 
a pulse crop. The land is prepared by repeated ploughings from the 
15th February to the 15th April, then levelled and water-channels dug 
along and across the fields. “ Well-rotted cow-dung at the rate of 100 
maunds per acre is applied at the time of the first ploughing. In 
August-September the plants are top-dressed with 6 maunds of 
mustard-cake and 6 maunds of castor- cake per acre.’ “ The rhizomes 
preserved from the previous year’s crop, cut into pieces about 3 inches 
long,are planted out atthe rate of 12.maunds per acre, They are 
planted in parallel furrows drawn 15 inches apart and about 8 inches 
apart in the furrow, at right angles to the subsidiary water-channels.” 
The field is frequently hoed and weeded and irrigated twice a month 
during the cold season,if there be no rain. The rhizomes, are, dug up 
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from October to March. ‘ The average yield is 40 to 60 maunds 
acre.” (Cf. Sen, Rept. Agri. “Stat. Dacca, 1889, 41; Banerjei, ‘tei. 
Outtack, 1893, 103 ; Roy, Crops of Bengal, 1906, 157-8.) 

United Provinces.—Ginger is extensively grown in all hotter valleys 
in Kumion. A piece of ground not liable to be flooded is selected and 

_ protected from excessive rainfall by trenching round the upper side. The 
soil is well hoed and manured and the ginger planted in furrows in April: 
The whole field is then covered with leafy branches kept in place by 
bamboo or wooden poles. The rhizomes are gathered in February. 
~ Panjab.—As in the United Provinces, ginger cultivation is carried on 

_ chiefly in the lower hot valleys of the Himdlaya, The rhizomes selected 
for planting are preserved in heaps covered with cow-dung. The land is 
ploughed at'the end of June or beginning of July, divided into beds, and 
saturated with water. Leaves are applied as in Kumaon, but a layer of 
Seren is placed over the leaves in addition: After the rains cease, 

rtificial irrigation is necessary from October to January. In January 
the rhizomes are dug out and removed to another Subba tet month, after 
which they are exposed to the sun for a day, and are then fit for use. A 

maunds in a good crop. 
_ Bombay.—According to the Season and Crop Report, there were 596 
acres under ginger in 1905-6, chiefly in Thana, Surat, Satéra and, 
Kaira. Mollison (Textbook Ind. Agri., iii.; 182-6) has recently described 
fully the methods of cultivation. “It grows to t perfection on the 
deep alluvial, sandy loams (gorddu) of Kaira Baroda. The 
land of Surat, in which the crop is important, is somewhat heavier, but of 
the same general character and consistence. In the Thana district, where 
the rainfall is heavy, the crop is only grown in the strip of deep, sandy soil 
which fringes the coast in the Mahim and Bassein Talukas.” 

“In Thana, ginger is rotated with betel vines, plantains, and sugar- 
cane. In Northern Gujarat it is rotated with a number of other garden 
crops, suchas sugar-cane, surans, turmeric, onions, garlic, chillies, brinjals, 
cabbages, methi, etc. . Most of these crops are found in different patches 
in the same garden in a single year.” 

“Ginger in Thana is grown alone. In Northern Gujarat, a thick 
sprinkling of guvdr is sown with the crop. Yams are planted at the corners 
of the beds and along the bdndhs which separate the beds, or, instead 
of yams, turmeric may be so grown.” Mollison then describes in detail 
the methods pursued in Kaira, for which the reader is referred to the 
original. Planting the sets takes place in May or early in June before the 

| monsoon breaks, and Mollison estimates that about 77,000 sets are required 
per acre, varying in weight from about 1,200 Ib. to 2,000 lb. The crop is 
ready for harvest by November or December. “ Under favourable con- 

ditions, an acre may yield 12,000 Ib. of dry cleaned rhizomes. The sun- 

dried partially cleaned rhizomes are sold by the cultivators to dealers at 

40. to 50 Ib. per rupee in ordinary seasons. Selected pieces of rhizomes 
after storage for several months are worth as sets for ae about 

25 Ib. per rupee. A crop test which was taken in the Surat district in good 

garden-land in 1895-6 gave for a mixed crop of ginger and turmeric the 

following outturn —ginger, 8,337 b. per acre; turmeric, 3,564 Ib. per 

acre.” Mollison estimates the cost of cultivation in Surat at Rs. 183 per 

acre. In the Pharmacographia Indica mention is made of many qualities 
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THE GINGER PLANT 

of ginger. ‘‘ One variety found in gardens in the Konkan has a darker 
colour than the ordinary ginger and somewhat of a zedoary flavour ; it is 
known as kala-ala or black ginger.” [Cf. Repts. Dept. Land Rec. and 
Agri., Bombay ; Crop Exper., Bombay.| sind 

Madras.—The best Malabar ginger, spoken of so highly by Linschoten, 
is said to be the produce of the district of Shernaad to the south of Calicut. 
The soil is a rich red earth, and cultivation generally commences about 
the middle of May, after the ground has been thoroughly ploughed and 
harrowed. At the commencement of the monsoon, beds are formed, and 
on these, holes are dug and filled with manure. Cuttings of the rhizomes 
are placed in the holes and the beds covered up with a layer of leaves. A 
fair supply of rain is necessary, but, as inundation entirely ruins the crop, 
great care is taken in draining. The rhizomes are dug up about November. 
There are no statistics available relative to area or outturn. . 

PREPARATION AND USES.—The rhizomes are dug out with a small hand- 
pick and then consigned to a dealer, who sells them as fresh ginger or converts 
them into sunth (dried ginger). The pieces of rhizomes are known by spice dealers 
as “races” or “hands.” Nicholls (Textbook Trop. Agri., 1892, 196) describes two 
methods of drying the rhizomes after they have been dug out, viz. they may be 
plunged into boiling water for some minutes and then dried in the sun, or they 
may be scraped with a knife till the black outer skin is removed and then sun- 
dried. The former is known as “unscraped,”’ “coated,” or “black” ginger, the 
latter as “‘ scraped,” “uncoated,” and ‘‘ white.” Uncoated Cochin ginger is 
reputed to be the best kind produced in India. Mollison thus describes the pre- 
paration in Surat: “ The first operation in sunth-making is to soak the partially 
cleaned rhizomes in water. This with rubbing cleans the rhizomes, and also 
softens them. The soaking facilitates the removal of the outer skin. It is 
scraped off with a shell or broken piece of earthenware. The scraped ginger is 
now washed and exposed for three or four days to the sun on an ordinary thresh- 
ing-floor. The ginger is thus bleached and dried. It is now rubbed by hand. 
The object is not clear. The operation is done carefully, so that the shoots are 
not broken. The ginger is then bleached in the sun for three or four days, and 
again hand rubbed. It is now steeped in water for two hours, and exposed on a 
clean floor to the sun until it gets dry. When dry it is rubbed on a coarse cloth 
or coarse sacking. This removes any outer skin not previously removed by 
scraping. The sunth is now ready for market. The cost of swnth-making is about 
Rs. 3 per khandi of 20 maunds of green ginger.” 

Ginger has long been known both to Hindu and Muhammadan medicine, 
and its uses in European MEpIcINE are well known. It is sold in almost every 
bazar throughout India, and is largely employed as a condiment, especially in 
the preparation of curries. Gildemeister and Hoffmann (Volatile Oils, 1900, 
313-5) give particulars of the ginger Om trade. The rhizome is also pickled 
and an excellent preserve made by cooking the fresh young rhizomes in syrup. 
The manufacture of ginger-beer and ginger-ale forms a large portion of the 
mineral water trade in England and the States. Besides being used as a spice, 
confection or medicine, ginger is thus used in gingerade, ginger-ale, ginger-beer, 
ginger-brandy, ginger-wine, gingerbread, ginger lozenges and ginger essence. 
Soluble essences are required in the manufacture of most of the liquors, etc., in 
which ginger becomes an important ingredient. The traffic in Jamaica un- 
bleached ginger is very considerable.. [C/. Pharmacog. Ind., iii., 420-5; Waring, 
Bazar Med. Ind., 1897, 69-70; Parry, Chem. of Essential Oils and Artif. Per- 
fumes, 1899, 136-7 ; Dhargal Ker, Notes on Therap. of Indig. Veg. Drugs., 1899, 
64; Dutt, Mat. Med. Hind., 1900, 253-5; Blyth, Foods Compos. and Anal., 
1908, 25; Journ. Agri.-Hort. Soc. Ind., 1902, xii., n.s., 85-7; Ghosh, Treat. 
Mat. Med., 1904, 656; Leach, Food Inspect. and Anal., 1905, 345-50.] 

TRADE.—The Indian internal trade in ginger is fairly large and 
important. During the five years 1901-2 to 1906-7 the total transac- 
tions by rail and river averaged 90,639 cwt., amounting in 1906-7 to 
86,211 cwt. The largest quantities in that year were exported from 
EasteERN Beneat and Assam with 20,009 cwt. (almost. all to Calcutta), 
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followed by Bomsay Port, 13,110 ewt. (to Bombay Province, Central 
Provinces and Berar, Panjab, United Provinces, Rajputana and Nizam’s 
Territory) ; Pansds, 10,728 ewt, (to Karachi, United Provinces, ete.) ; 

RAS, 6,648 owt. (to Madras ports); Unrrep Provinces, 10,002 ewt. 
(to the Panjab and Bengal). 
' ‘Similarly, by coast the exports in 1905-6 amounted to 2,634,020 Ib., 
valued at Rs. 3,21,160, The t bulk of these coastwise exports went 
from Mapas, viz. 1,984,040 |b., and were consigned chiefly to Bombay, 
viz. 1,902,294 lb. Bomsay is the only other exporting centre of any 
ate from which the exports in the same year amounted to 

_. Turning to the foreign trade, the following have been the quantities 
Exporrep for the six years 1901-2 to 1906-7 :—1901-2, 5,758,616 Ib., 
valued at Rs. 13,02,323 ; 1902-3, 7,397,702 Ib. and Rs. 16,59,499 ; 1903-4, 

12,061,517 Ib. and Rs. 24,91,055 ; 1904-5, 11,164,019 Ib. and Rs. 19,26,784 ; 
1905-6, 9,869,174 lb. and Rs. 12,52,740; and in 1906-7, 5,415,531 Ib. 
and Rs. 9,67,209, Analysing the figures for the last year, we find that 
from Bombay there were exported 2,314,778 lb., from Madras 2,032,038 
lb., and from Bengal 1,068,620 lb. The chief markets were the United 
Kingdom, which received 1,565,020 lb.; Aden, 1,517,696 lb.; United 
States, 960,801 lb.; Arabia, 378,544 lb.; Ceylon, 242,373 lb.; and 
Germany, 219,920 lb. For a similar period the Iwrorts were :— 
1901-2, 863,837 Ib., valued at Rs. 1,68,313; 1902-3, 664,041 lb. and 
Rs. 1,29,036; 1903-4, 2,104,746 lb. and Rs. 3,41,204; 1904-5, 874,625 
lb. and Rs, 1,07,071 ; 1905-6, 1,089,515 lb. and Rs. 1,35,876; and in 

1906-7, 1,026,344 lb. and Rs. 1,70,421. These quantities come almost 
entirely from Japan and China, which contributed in the last year (1906-7) 
875,360 Ib. and 117,820 lb. respectively, and go chiefly to Bombay and 
Bengal, which imported 824,561 lb. and 187,560 Ib. 

ZIZYPHUS, Juss. ; Fl. Br. Ind., i., 632-7; Gamble, Man. Ind. 
Timbs., 1902, 180-5; Cooke, Fl. Pres. Bomb., 1903, i., 240-1; Prain, 
Beng. Plants, 1903, i., 333-4; Brandis, Ind. Trees, 1906, 169-72; Ruam- 
NACEX. A genus of trees or shrubs, of which some 18 species are 
natives of India. 

Z. Jujuba, Lams. The Indian Jujube or Chinese Date, bér, bor, bir, kul, 
janumjan, dedhaori janum, ringa, jibang, khalis, elandap, yellande, karkandhavu, 
regu, yalachi or jelachi, zi, etc. The cultivated form is known as pewandi, pendé 
or pemdi-ber, the wild form being jharberi (Duthie, Fl. Upper Gang. Plain, 1903, 
163). The grafted ber is called poyndi. Burkill (MS. Notes on Tour in Rohtak) 
remarks on four kinds extensively grown, viz. umari, nasuk, pendi and kutia. 
Lisboa observes of bordi that it is one of the commonest fruit trees of the vi 
of Western India. A moderate-sized deciduous tree, “ distinctly wild in 
forests of the Siwaliks and Sub-Himalayan tracts of the Panjab and United 
INT Aaastionia he Decwe sndiiie need eae Oke 
forests. Elsewhere mostly cultivated or run ” (Gamble). 

_ The bark is a to oo for TANNING in wpetens-oeyywd errr i 
and Burma. In Chota Nagpur it is similarly emplo t along 
fruit. Occasionally it is thrown into indigo-vate to aid in precipitating the 
fecula. Hooper (Agri. Ledg., 1902, No. 1, 20) states that a sample of bark from 
Madras gave 4:1 per cent. of tannin, and a sample of thick root examined at 
Dehra Dun gave 2°6 per cent., while some thin roots afforded 9°3 per cent. Most 
parts of the tree are employed in Native Meprcrye. The fruit of the wild ber, 
which ripens in the cold weather—the cultivated one alraost in any season 
(Collett, Fl. Sim., 1902, 90)—resembles the crab-apple in flavour and appear- 
ance, and is much eaten, as well as that of most species, by the poorer dena 
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in fact, in. times of scarcity these fruits are specially prized. . By cultivation it 
is greatly improved both in size and flavour, and there is great variety among 
the cultivated forms, According to Marshall Woodrow, “ the best are elliptical, 
two inches in length by one in thickness and are propagated by inaboliing or 
budding on seedlings of the common sort.’”’ The unripe fruit is pickled; the 
ripe pulp is dried, mixed with salt and tamarinds, to form a condiment or is 
made into chutnies. _The kernels are also eaten, and the leaves constitute a 
useful FoppER for cattle and goats. The Woop is hard and reddish in colour, 
weighing on an average 48 Ib. per cubic foot. It is largely employed in ordinary 
constructive work and has been recommended for furniture.’ It is also said to 
make excellent. CHarcoaL. ~The lac insect is commonly reared on the tree (see 
Tachardia lacca, p, 1057), and it is one of the food-plants of the tasar silkworm 
(see p. 1005), while in Assam the ert silkworm is sometimes fed on it as well (see 
Silk, p. 1012). [Cf. Baber, Memoirs, 1519 (Leyden and Erskine, transl.), 326; 
Garcia de Orta, 1563, Coll., xxviii; alsoin Ball, Proc. Roy. Ir. Acad., 3rd ser., 
1889-91, i., 413-4; Prosper Alpinus, De Pl. Agypti, 1592, 8; Linschoten, Voy. 
E. Ind., 1598 (ed. Hakl. Soc.), ii, 32; Thevenot, Travels in, Levant, Indostan, 
etc., 1687, pt. ii., 117, and pl.; Milburn, Or. Comm., 1813, i., 138; De | do O, 
Orig. Cult. Plants, 1884, 197-8 ; Pharmacog. Ind., 1890, i., 351; Moodeen Sheriff, 
Mat. Med. Mad., 1891, 108-9; Banerjei, Agri. Cuttack, 1893, 191; Cameron, 
For. Trees of Mysore and Coorg, 1894, 72-3; Rept. Oper. Dept. Land Rec. and 
Agri., 1897-8, 19; Agri. Ledg., 1901, No. 9, 213, 221; Kanjilal, For, Fl., 1901, 
72; Woodrow, Gard. in Ind., 1903, 236-7; Firminger, Man. Gard. Ind., 1904, 
273; Rec. Bot. Surv. Ind., 1904, iii., 35.] ee 

Z. vulgaris, Lamk. The Common Jujube, titni- (or phitni-) bér, kandika, singli, 
ban, barj, ganyert, shamor, amlai, relni, andb, unndb, rdn-bor, etc. A large 
shrub or small tree “‘wild in the Panjab from the Indus to the Ravi; much 
cultivated in the Panjab, Kashmir, Baluchistan, etc.’’ (Gamble). 

The tree is chiefly important on account of its Frurr, which is very similar 
to that of Z Jujuba, being an oval pulpy drupe about the size of a plum. It 
varies much and can be greatly improved by cultivation and grafting. The 
dried fruit is the jujube of Arabian and Persian works on Materia Medica, and 
has long been known as an article of commerce. The Indian market is supplied 
from China and the Persian Gulf, the Chinese fruit being preferred as it is larger 
and sweeter. In Europe it is used in the preparation of syrups, confections and 
lozenges (pate de jujube) taken to allay cough. In order to ascertain the com- 
position and value of these fruits a consignment was sent to London in 1904, 
and a report was submitted by Dunstan (Imp. Inst., March 3, 1905). The 
fruits were chemically examined, but the résults showed that they contained no 
constituents to which definite medicinal qualities could be ascribed. The report 
further adds that ‘‘it was considered possible that confectioners might be able 
to make use of such materials for the preparation of candied fruit or in some 
similar way, but the absence of any peculiar flavour and the somewhat mawkish 
taste of the pulp were considered insuperable difficulties by the firms to whom 
samples of the fruits were submitted for consideration from this point of view.” 
Specimens of the fruit were also submitted to dealers in cattle-food in the hope 
that it might be used for mixing with ground pulse and similar products as a 
sweetening agent. The fruit was considered suitable for this purpose, but ex- 
perts were of opinion that owing to its bulkiness it could not compete in this 
direction with similar products such as the carob bean. The report concludes 
by stating that there appears to be ‘‘no immediate prospect of any commercial 
outlets being formed for these dry fruits, but the inquiry will be continued, and 
it is possible that some new development in trade may suggest a method for their 
utilisation in the future.’’ [Of, Bentham, Rev. of Targioni-Tozzetti, in Journ, 
Hort. Soc., 1855, ix., 165; De Candolle, lic. 194; Pharmacog. Ind., l.c: 350; 
Lawrence, Valley of Kashmir, 1895, 79, 82; Agri. Ledg., 1902, No. 1, 20; Hosie, 
Rept. Prov, Ssu’ch’uan, China, 1904, No. 5,:17, 50, 54.] Cs 
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: ‘ 

A | Apansonta, 868. 
Ababai, 269; Ababil-ka-ghosiah, 138; Adavi-bira, 755; Adavigérdnta, 525; 

Abaca, 790} Abai, 248; Abang, Adavi-irulli, 1049; | Adavi-potia, 
627; Abashai, 195; Abassi, 600; 1081; Addalai, 700 ; Addanné, 563. 
‘Abattichim, 817. | Apuatopa, 25, 49, 122, 771. 

Abelmoschus, 786. | Adhatodi, 25; Adhruka, 1139 ; Adike, 
Abhuchaharu hing, 534; Abi, 1116 ; 83; Adi-kédei, 837. 
” Abir, 444; Abi shora, 973; Abjosh, | Apia, 436: 
“his; Abnia, 498-9. | Aditya, 205. 
Abor Lanigera, 521. — | Adjutant, 140. d 
Abrak one 781, (Steatite), 1049; Adrak, aoe Aduku thens, 124; 

Abresham, 994 ;' Abr-i-amber, 64. _  Adulea, 25 
Apsroma, 1, 924 | JEG, 26-8, 293, 429, 821, 1110. 
Asrvus, 1, 743 | JESCHYNOMENE, 28-30, 44. 
Absinthe, 93 Afim, 846; Afla, 16; A-fou-yong, 
ABUTILON, | 846; Afeanthin, asfantin, 45 2, 924. . 
Acacta, (arabica), 55, 114, 192, 638, 

1057, 1073; (concinna), 979; (Far- 72; <Agar-agar, 695; Agar-attar, 
nesiana), 821; (leucophlea), 1047. agar-batis, 73 ; ‘Agarra; 161; Agas, 

ACER SACCHARUM, 928. 780; Agase, 895. 
Aceti, 696. | Agate, 561, 716 
Acetum (Vinegar), 1108-12. | Agaul, 936. 
Ach, 783; Acha, 498 ; Achar, 7,265; AGave, 30-45, 188, 293, 775, 868, 924, 

Achchellit, 981. 1046, 
Achem, 352. | Age, 123. 
Achi, 264; Achmani, 402. | AGEratum, 377. 
Acuras,'627. | | Ages, < 496 ; 123; Agi, 
Achroite, 563.. Agia, 161; — 
ACHYRANTHES, 49, 281. ) 294: Agnisikha, 224, 27 
Acid Benzoic, 1052; ...Boheic, 239; | AGRoTIs' yrsitox, 387; (aagutie) 679. 

Prussic, 766, 880, 1040, 1041; Agya-ghie, 459; Ahak, 710; Ahandil, 
Sulphuric, 50. Ahets-mangha, 249, Ahipana, 

Accdiaine 38: 24,48. ) shighint, 846 ; Ahlada, 537 ; \Ahea, 

AconrTuM (Aconites), 18-24, 258, 491; 903; Ahu (Rice), 565, 708, 943; Ahu 
(Napellus), 23-4. (Lime), 710; Adia, 14, 16. 

Acorvus, wesonie acorin, 24, 521. / | Arnanraus, 95, 1012. 

yea | Sarge “ear 124; Aird aon 

dd, 11389; A 881; Adah, 708; | A jamo, fave, 

Adamboe, Ada, : ae | Afhar, 701; Ajmot, ajmud (Carum 

1145 



INDEX 

Roxburghianum), 285: Ajmid 
(Apium graveolens), 72; Ajowan, 
ajwain, aywan, 285, 820 ; Ajwain-ka- 
phul, 285; Ajwan-kaputa, 72; Ak, 
akanda (Calotropis), 205, 436, 627 ; 
Ak, aku (Saccharum), 930; Akakia, 7; 
Akalbir, akalber, akalbar, 487, 492; 
Akdra, 1032; Akhrot, Gkhor, 700 ; 
Akki, 824; Akri, 1120; Akyau, 72. 

Al, 447, 783, 1053, 1121; Ala, 537. 
Alabaster, 122, 716. 
Alakta, 1053; Alalé, 1073; Alarka, 

205; Alash, 287; Alashi, 720; Ald 
thanda, 886. 

Aupizzia, 45-6, 163, 226, 237, 379, 
383, 546. 

Alcatif, 271. 
Alcohol, see Spirits, 285, 457, 1030, 

1043-8. 
Alder (Alnus), 115. 
Ale, 757-62, 1048: 
Ale, 1139; Alecha, 906. 
ALEURITES, 46=7, 280, 503. 
Alfalfa, 778. 
Ali, 538; Aliad, 665; Alipura, 1041; 

Alish, 720; Al juljuldn, 982. 
Alkaline or Pearl Ashes, 48-50. 
Alkaline Earths, 48, 57. 
Alkaloids, 47, 58. 
Al kave, 366;  Al-kohl, see Alcohol ; 

Allam, 1139; Alli, 71. 
Atuium, 58, 293, 963. 
Alli, 161; Alméds, 556. 
Almond, 905; . Earth, 465; ... In- 

dian, 1073; ...Java, 2473; ... Oil, 
905. 

Al-nil, see Anil, 
Anus, 115. 
Aloe, American, 31; ... Barbados, 59; 

. Bastard, 34; ... Blinding, 74; 
... Common, 38, 59; ... Curacao, 
59; ... Lignum, 72; ... Socotrine, 
59; ... Zanzibar, 59; ... and Sissal 
Fibre, 35-45, 437, 775 ;.... Wood, 72. 

Alpogddd-pazham, 906; Al-ruzz, 825; 
Alsanda, 508; Alsi, Alshi, 720. 

ALsTonIA, 49, 627. 
ALTInGIA, 61, 821. 
Ali (Colocasia), 398; (Plum), 906; 

(Potato), 1028; Alu-bdlu,  alu- 
bukhdra, alucha, 906; Alut, 69. 

Alum, Aluminium, 61-2, 492; Alu- 
mina (Silicate), 51. 

Altingi-thadi, 1079; Alvinda, 317; 
Am, 764; Améddé, Alwans, 1125; 

443; Amadan, 915; Amalgiich, 
907; Amal-kuchi, 192; Amaltds, 
287; Amam, 285. 
man (Rice), 828-9, 831, 
Amanakkam, 915. 

AMARANTUS (Amaranth), 62-4, 257; 
(spinosus), 49. 

Amari, 1073. 
Amba, 764; Ambddi, see Ambdari; 

Ambalu (Lakh), 1053 ; Ambar-bdris, 

983 ; 

130; Ambdri, ambddi, 430, 630, 
869, 871; Ambchir, 765; Ambé, 443; 
Ambeng, 64. 

Amber, 64, 555. 
Ambia, 499; Ambli, 583 ; Ambor, 785; 

Ambsath, 765; Amdi, 915. 
Amethyst, 561. 
Am-haldi, 443; Ami, 914; 

903; Amkudu, 1131; 
Amlaki, 886, 1109; Amla vetasamu, 

202; Amleeah-paut, 409; Ami 
(Tamarindus), 1066; . ... (Bauhinia), 

taki, 120; Amlik, 499 ; Ammah, 
1079 ; Ami, ammi (Ammi Vienage), 
285. 

Ammoniacum, 534. 
Ammonium, 48, 346, 771. 
AMOMUM SUBULATUM, 65, 511, 512. 
AMORPHOPHALLUS, 65, 496. 
AMPULLARIA GLOBOSA, 712. 
Amrad, 5; Amratphai, 326; Amrer, 

160; Amritphal, 326 ; Amrid, 910; 
Amru, 1125; Anvtt, 907; Amsil, 

Amian, 
Amlai, 1144. 

553; Amuk, 907 ; Amur 1120; 
Amusa, 788. 
Amyris Commiphora, 400. 
Ana, 161; Andb, 1144. 
ANACARDIUM, 65-6, 1046. h 
ANAMIRTA Coccunus, 546. 
ANANAS, 66-9, 1046, 1109. 
Andnas, ananash, 66; Anantamil, 628; 

Andras, 66; Anardana, 63; Anar- 
ka-pér, 909; Andsa, andshappazham, 
66. 

Anatherum muricatum, see Vetiveria 
zizanioides, 1106. 

Anati, 787; Anber, 64. 
ANDROGRAPHIS, 69-70, 1053. 
ANDROPOGON, 54, 70, 98, 450, 1031, 

1106. 
Anduku, 174; Angaria, 484; Angir 

(Grape), 1112; Angurt (Vinegar), 
1110. 

Anguria (Melon), 317. 
Angir-shéfa, 95; Angusheh, 534; 

Anguza, anguza-kema, anguzan, 
533-4; Anhuri, 1107. 

Anil (Indigofera), 661, 663, 664. 
An-ing-kiyo, 564. 
Aniseed (Anise) Anisin, 820, 887. 
Anjalli (Anjeli-wood), 94; Anjan 

(Antimony), anjanak- kallu, anja- 
nam, 72; . (Blue Heron), 139; 
Anjana, 707 : : " Anjir (Fig), 537 ; 
(Guava), 907; Anjuddn, 534; Anna- 
bédi, 171; Annapa, 508; Anne, 843; 
Anmnil, see Anil. 

AnoGEissus, 70-1, 188, 1005, 1073. 
Anrar. 915; Ansari, 834. 
Ant (Kelep), 569, 610. 
Antelope (Black Buck), 632, 644, 
ANTHERZA (Silkworm), 912, 1002-11. 
ANTHOCEPHALUS CADAMBA, 1046. 
Anthracnose (on'the Vine), 1117. 
Anthrax, 742. 
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ray HA 2, 868, 
Antlers, 64 
Anumulu, 1098) Anzerut, anzrud, 95; 
‘Aonid, 886 ; — 742; Apakea, 

(Plant Louse), 3 387, 680, 
Apis (Bees), 123-5. 

+ Malay, 526 ; ; 

; Appractum, 1049. 

72-4, 531, 821, 861, 924, 

‘Arabian Resin, 1054. 
ARACHIS, 74-83, 225, 812, 821. 
Aradal, 552, 554; Arag, 403; Arah, 

902; Arak, arack, arrak (Spirits), 92, 
170, 488, 760, 1043-8, 1116; Arak, 
eo 1046; ‘Arak + rtran 

Arakan Gam , 553. 
Arak badian ( ennel Water), 552; 

Arak badidn (Anise Water), 887 ; 
Arakku (Lakh), 1053; Arakndnd 
eer (Mint-Vinegar), 1110. 

‘Arancio (Orange), 320; Arand, 915 ; 
Aranjili, 71; Arar, 16; Avarut, 
773; . Ararut- ,  e@rartt-ki- 
8 444; Arasa, 538; Arata, 
24; Area, 205 ; Archu, 912; Ar- 
danda, 264. 

Areca Carecuu, 83-91, 168, 891, 897. 
Arecoline, 90; Areka, 121. 
_ARENGA, 91-2, 187, 760, 928, 1046. 
_Areta, 915; Arfu, 16; Arfuin, 847; 

Argellion, 351; Argus (Pheasant), 
135; Arhdr, arar, oror, 196-200, 
603, 606, 675, 900, 917. 

Ari, 121; Arétki, 1043; Arindi, 1011; 
Arinj, 15; Arishi, 824; Arishina, 
445; Arisi, 825. 

_ARISZMA TORTUOSUM, 445, 
_ARISTIDA SETACEA, 187. 
_Aritha, 979;  Ariti, 787; Arjama, 

269; Arjan, 1072; Arjha-san, 430 ; 
Ark ‘(Spirit), 1116; Arka, ar 
205; Arkar, 746; Arkhar, Arkol, 
914; Arki, 1043; ‘Arma, 70; Arna, 
32. 732. 

_Arnotto (Annatto), 49, 142-3, 477. 
_Arrack, see ty 
piety Indian, 444; ... W. 

Indian, 7 
_Arsenic, os 258, 1061. 
_Arsinagurgi mara, 554; Arsogna, 65; 

_Arunda, 1005. 

Anuwpranta, 08-0, 115, 775. 
Aruwpo, 08. 

A ; Aryili, chota : 
486-7; Asa, 249, oe 

533, 535, 1110. 

675; ... ), 700; L 
491; Asgandh, 1120; er 
586, 600; Ash 1120; Ash- 
vatha, 538; 180; Asok- 
yaw-ga, 742; Asotri, 121. 

AsPaRracus, 963. 
Aeperag, 492. 
ASPHODELUS, 1089. 
Asra, 831; Asseen, 1004. 
Aases, 751. 
Assis, axis, 249; Asugach, 782; 

Asundro, 121; Asvattha, 538; As- 
wat, 538, 1005; Atd (Anona), 71; 

(Wheat Flour), 1088; Ala, ate 
(Anglo-Saxon), 96 ; Ataicha, Bee 
Ativisha, 

yr 720-1; At han the Bi tasi, ; Ati ( Elephant), 
696; A athi-balla 991; 
Atis, 19-20. 

Atisine, 19. 
Ativasa, 21; Ativika, ativisha, 19-20 ; 

Atkura, 1132; Atnak, 1073; Ato 
sang, 496. 

Arrretex, 114 
Atsjar, 265; Atsd, 912. 
ATracus RIctnt, 1002, LOLI-2. 
Attah bor, 651. 
ATTALEA FUNIFERA, 286. 
Attar, Rose, 821, 925. 
Atti, Sey = 

28; Aue (Elephant), 
720; Aupta, TTT 
788, 828-9, 831, 

117; Atunete, 
496 5 Auma, 

us (Rice), 
983, 1027-8; 

Ackhir, 462; Azpa, 552. 

Babain, 99; Babal jak, 774. 
Babblers, 132; Babbler, Scimitar, 133. 
Babhori, 462 ; " Babir, 294; Babni, 694 ; 

Baboi, 412, 694; Babui, 204; Babul, 
babola, 2, 9, 290; Bac, bakam 
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Bacha, 24; Bachkron, 694; 1 BOER 
21; Bacho, 927. 

Bacon, 753. 
Badal, 715; Bdddl-sunn, 430; Bdddm 

(Almond), 905;...(Cashew Nut), 65; 
... (Indian), 1005,- 1073; Badami 
(Kingfisher), 139;  Bddam-vittulu, 
905 ; Badane kayi, 1026; Badishep, 
Badisopu, 552; Bad janwar,.752; 
Badnikai, 1026; Badra-kéma, -535 ; 
Bddshah sdlab, 963; Badyan, 552 ; 
Bae-danae angur, 1114; Bael, 26-8, 
821; Bafta (Cloth), 1008. 

Baga, 9; Bagar (Cotton), 580; Bag- 
berenda, 699; Baggar, 694; Baghah 
(Pigeon), 136; Baghaira (Ortolan), 
134; Baghi, 45; Bagla (Heron), 139; 
Béahava, 287; Bahena, 310. 

Bahia Piassava, 286. 
Bahira, 910; Bahtahna, 903; Bai, 

537;  Baigan, 1026; Bail. (Ox), 
732;  Batraite, bairati (Cotton), 
594-5; Baish, 115; Baitaka)-kharu, 
baitalu, 441. 

Bajail, bajal, 104; Bajar-battuler, 
428; Bajera, 1032; Bajr, 487; 
Bajra, bajri, 15, 197, 281,479, 505, 
509, 598, 601, 630, 843, 869-72, 
879, 917, 983, 985, 1031, 1035, 1041, 
1107; Bajurbet, 429; Bajwara, 576; 
Bakdin, 780; Bakam (bokom),. 194, 
890, 1053. 

Bakam Wood (Cesalpinia), 194. 
Bakan (Rhizophora), 913; Bakar, ba- 

bul, 2; Bakas, 25; Bakhar (ferment), 
759, 1047; Bakla, 1107; Bakli (Ano- 
geissus), 70; Bakli (Lagerstreemia), 
701, 1005; Bakshi, 1087, 1092; Bald, 
991; Bala-charea, 792; Balachong, 
544; Balai, 499; Bdla menasu, 
890; Balank, 325. 

BatanitTes Roxpureatt, 546. 
Balasén, 400;  Balbij, 2; . Bale 

(Ebony), 498 ; Bdlé (Bamana), 787 ; 
Balé-kd-ghéms, 1106; Balimba, see 
Bilimbi; Balkua, balku (Bamboo), 
100, 105. 

Page (Balm of Mecca), 400;.. 
3. 

BALSAMODENDRON, 400. 
Badlu-char, 792; Balunishep, 879; 

Bal-vach, bdl-vekhand, 24. 
Bamboos (Bambusa),. 49, 

114-5, 188, 715, 868;..:Golden, 101 ; 
.- Jill, 99;... Kyello, kyelowa, 101); 

. Spiny, 99;... Monastery, 104. 
Ban (Jujube), 1144; - (Oak), 911; 

... ben, bun (Coffee), 364; Bana, 
bans, 99; Ban-alu,,..494 5 "Banana 
(Plantain), 787 5, Banar, 287-8; 
Banasa-mitha, 110; Banawati. salab, 
963;  Ban-bal-nag, 23; Banbwe, 
269; Banchak, 284; . Ban-chowr 
(Yak), 733; Bandar-karam, 400; 
Bandhari-bet, 202; Ban dhenras, 

. Aden, 

98-112, 

629; Banela, 1007; ‘Bang, see 
Bhang; Ban-gab, 499; B 
578; Bangra, 161, 250; Ban hardi,. 
782; Bani (Cotton), 580-1, 594 ; 
Banid, 629; Banj,. 911; Ban- 
kakri, 904; Bankas} 694;  Ban- 
kati, 115; Bankok, 284; Bankue 
(Bee), 128; Ban-kush, 694; Ban- 
mudga kheri, 879; Banni, 9; Ban 
pilu, 428; Ban-pdt, 408; Banpatol, 
1081; Banraj, 121; Ban-ritha, 14; 
Béns (Bamboo), 102; Bansa-ro- 
chana, 110; Bansi, 1086; Bdnsini 
(Bamboo), 101; Bdns kaban, 1025 
Bans-kapir, 110; Banskeora,.31); 
Bans khird, 102; . Bans-léchan, 
110; Bdnsmatti, bansphal. (Rice), 
831; Bantha, 498; Banti, 843); 

Banting, 644, 733. p80 
Ban-titur, 135 ; Banwa, bhanwa (Acon- 

ite), 22; Banwa (Snake-bird),, eid 
Banyan Tree, 536-7. 
Banyarts, 296; Bao, 830; , Boanies 

14; Bap (Pheasant), 142; ‘Bappayi,. 
269; . Bar, 537;  Bara-bagla, 140 ; 
Bara batta, 887; 
Bara kanvar, 31;  Bara-kulinjan, 
60; Bara-maitar, 903; Barana, 
429; Baras, 245; Barasingha, 644; 
Bara-singoli, 311; Bardt, 504; Ba- 
raukha, 936; Barbati, 1107. t 

Barberry, 130, 1091. 
Barbirama, 3. 
Barsus (Mahasir), 542, 545, 547. 
Barchar, 911; Barelli (Banyan), 537; si 

Bares kati, 532; Bargat, 537; Bar- 
gel, 185; Bari, ‘8815 Baridla, 101); 
Baridra, bérela, 991; 5 Bari-gumchi, 
25; Bari-ilachi, 65. 

Baritius BOLA (Trout), 542. 
Bariwua, 50, 56, 112-4. ‘iy 
Baringa, 1051; Barirdhan, 823 ; Bart 

shopha, 552. 
Barites, Barytes, Baryta, 57. 
Barium and its Salts, 57. 
Barj, 1144. 1A 7 
Barley, 251, 640-4, 726, 759, 634, 891, 

917, 1043, 1134. 
Barli-ariai, 640 ; Barmdl, 429); Boerah 

muga (race of ‘tasar), 1007. 
BaRRINGTONIA, 546. 
Bar-rum, 1051; Baredi, 140; Bart. 

906 ; Bartakt, 1026 ; Bartundi, 
783; Baru, 1031; Barua, 486; 
Bérial, barwal, 749 ; Bartin, 429. 

Baryta, see Barium. j 
Barzed, 535; Basa-dahi, 475.: 
Basic Slag, 694, 772. 
Basini, 101. 
Basket-work, 202. f 
Basmati (Rice), 833-4; - Basmaté 

(Water Chestnut), 1080;  Basri, 
5388; Bass, Patent (Bamboo), 105); 
Bassa (Fish), 541-2, most Bassari,, 
538. 
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Bassra, 116-20, 521, 546, 627, 705, 
$12, 1005, 1046, 1074. 

Bassora Gums, 78, 95. 

; Bathieo, 317; Bdthu, 
63, 257; | Bathu-sag; ;  Batiee 
indi, battikh, 317. 

140; 
1032; Batti (Lac Sticks), 1063. 

, 120-2, 1005. 
Baunra, 686; Bauru, 014. 
Bauxite, 61-2, 428. 
Bévto, 518; Bawa, 104; Bdwa ghori, 
1662; Bazahr, 131; Bas-anjir, 915; 

_ Bazarbatu, 429. 
Bdellium, Bdellium (Indian), 174, 400, 
Beads, 122; Bead Tree (Melia), 780 ; 

..+ (Utrasum), 511. 
-Broad, 1107; s, LLOT:.. 

... Carob, 1144;... Cluster, 449, 741; 

+ moi" b> 
- Soy, 564;... 

” Windsor, 1107. 
Bears, 632. 
Bed, 115; Beda, 778; Bedana, 130; 

Beefsteak Bird, 134. 
Beer, 396, 643, 757-62, 826, 840, 1043, 

1046-7. 
. . Blister, 

Beetroot, 928; Beet-sugar, 957-61. 
Begami, ‘833; B 788; Beg-pura, 
325° Begti (Fish), 540-1, 547; 
Behari (Limes), 326; Behor, 99; 
Beidelsar, 205; Beji mah, 504; 
Bekh-kurphus, 792 ; Beksha, 161; 
Bel, Bael, 26-8, 429, 1110; Belamba, 
97 ; Belati-Khandesh, B77 ;  Belgiri, 
27; Belledi, 1140. 

Belladonna, 95. 
Belli-pata, 629. 
Bell-metal, 401. 

_ Belloli, 58; Bem beimi, 906; Bend 
(Vitiveria), 1106 ; Bena (Musk Deer), 
785; Bendde, 525 ; Benda, 28; 
Bendekai, 631; Beneng, 99; Benga, 
908; Beng bhang, 249; Bengo- 
nari, 496. 

Benrnoasa, 438, 440. 
Ben Oil, 784, 812. ' 
Bent (Willow), 115; Pees (Cane), 201-2. 
Benzene, 876. ‘ 
pre ert Benzoie Acid, 1052. 
Beor, 7 
Bér,. tren (Ziayphus),’ 1003-5, 1143. 
Berberine, 405. 
Bersenrts, 405, 546. 

161, 
Beverages, Intoxi ace Srrarrs. 
Bevina, bévu, 780-1 ; (Tachor- 

mum), 604-5; 865, 868; Bhdbar 
Girardinia), 16 'Bhadder, 1110; 1; 
hadi (Soils), 61; Bhadoi (Cotton), 
607 ; ... (Rice), 828, 832; Bhadra- 
kashtha, 291; Bhaga-mohu, 123; 
Bhagd-sunn, 430 ; Bhaib, 604; Bhains 

Bhinkwa, 128; Bhira, 
952; Bhirand, bhirandel, 053; BRiru, 

Bhoglla, 581; Bhoja, 258; Bhokri, 
16; Brel 755 ; Bhomirati, Bhom 

Bhuiavali, 987; 
Bhutkandd, 1048 ; Bhui-kohala, 686 ; 
Bhuwili, 278 3 Bhui ith Bhuin- 
dn-valéh, 887; Bh 
Bhui-tarwar, 288; Phempane: sy 
861; Bhunga, 441; Bhunguru, 981; 
Bhura, as "Bhurburoi, 54; Bhuri, 
937 ; 131; Bhusa 
(Pea), Sor; iy oe (Cattle Food), 
643, 726; Bhustrina, 451, 461, 462; 
Bhitrd, 115, 884; Bhutrina, 451; 
Bhutta, bhuta (Maize), 1132-3 ; Bhutt- 
jatt, 792: Bhyni, 285; Bh ts 

Biali, 1107; , 888; 
Bibu, 981; Bichda (Girardin 
161; Bichua (Urtica), 163; 
464 ; Bidaruppu, 110; Bidhul’, 100 ; 
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Bidi (Bauhinia leaves), 122; Bidri 
ware, 707; Bier, 757; Bija, 908; 
Bijasal, 908; Bijaura, bajawri, 325; 
Bijoro, 324; Bijri, 720; Bijult, 100; 
Bikh, 20-2. 

Bikhaconitine, 20-1. 
Bikhma, bikma, bishma, 20; Bia- 

khonda, 1031, 1040;. Bil, see bel; 
Bila, 429; Bilai, 1110; Bila kand, 
686 ; Bilési, 429; Bilati dlu, 1028 ; 
Biléti-baddm, 905 ; Bilaur, 561; 
Bildi, 686; Bilgu, 294; Bili, 912; 
Bili baragu, 843; Bili manavare, 
508; Bilimbi, balimba, 97; Billa, 
bella, billu, bilgu (Satin-wood), 294, 
1005; Billan, 26; Billigaru, 172; 
Billu-gaddi, 9830; Bili, 910; Bilva, 
26; Bimbal, 465; Bin, 115; Bina, 
bani, 98; Bindaal, 755; Bindi, 
915; Biné, 428. 

Biotite, 781. 
Bira-dena, 83 ; Bira (vira) viti, 83; Bir 

biar, 732. 
Birch, Indian, Paper, 131. 
Birds, Agricultural, 132; Cage, 133;... 

Edible, 134; Edible Nests, 138 ; 
... Industrial, 138. 

Bird Skins, see Feathers. 
Bireja, 535; Biridi, 485; Birinj, 825 ; 

Birlimhad, 285; Bir mung, 879; 
Birralli, 543; Bir sang, 496; Bisa, 
115. 

BiscHortia, 383. 
Bish, see Bikh ; Bishma, see Bikma. 
Bishop’s Weed, 285. 
Bislambhi, 440. 
Bison, Indian, 644, 733. 
Bistendu, 499; Biswul, 16; 

Biti, 484; Bit-palang, 928. 
Bittern, 142. 
Bitusi, 429; Buiil, 624. 
Brxa ORELLANA, 49, 142-3, 477. 
Biyam, 824, 
Blackberries, 1109 ; Black Buck, 644; 

Black Lead, 624;. Black Oil, 192; 
Black Salt, 56; Blackwood, 484. 

Bleak, 547. 
Blight, Blister, 229; ... Grey, 229; 

. Mosquito, 228; ... Scale, 354; 
.».. Thread, 229, 385 ; Blights 

_ (Coffee), 384 ; _. (Sugar), 941. 
Blinding Tree, 581. 
Bloodstones, 561, 716. 
Blue Stone, 403. 
BiuMeEa, 245, 377. 
Bo, 538. 
Boar, Wild, 752.- 
Bobbi, 204;. Boberli, 1107; Bo-bo, 

395; Bobolawa, 528; Boda jam, 
526; Bodal, 141; Bodki, 278. 

B@HMERIA NIVEA, 143-59, 250, 294, 
436, 863, 924; Baumeria Substi- 
tutes, 160-8. 

Boggu, 333; 
Boholawa, 528; 

Bithua, 

Bogha kupas, 595; 
Boichand, 885; 

_ Bojah, bojali, 521;  Bokom, 194; 
Boktaung, 986; Bola, 629; Bolangt 
bdns, 103. 

Boll-worms, 610. . 
Bombaksing, 906 ; "Bormbadina: 324-5. 
BoMBAX MALABARICUM, 95, 232, 523, 

570-1, 812, 991, 1005. 
Bombay Ducks, 541-2, 546-7. 
Bompyx, 992-1012, 1018-26. 
Bon, 365; Bonbunda (Silk), » bahar E 

Bonddra, 701. 
Bone-liquor, 48. 
Bon-kotkora, 164; Bosegethten 991; - 

Bon riha, 162, 164 ; Bor (Banyan), 
537 ;.- Bor (Chinese Date), 1143 ; 
Bor (India-rubber Fig), 651; Bora 
Bamboo Net), 312; Bora (Elephant 
Grass), 777; Boran déman, 828. 

Borassus, 49, 115, 169-71 188, it 
361, 428, 760, 861, 928, 1046. 

Borax, 56, 448. 
Borboti, 508; Bor-bur, 538. 
Bordeaux Mixture, 229, Jab 
Bordi, 11438. 
Borecole, 182. 
Borer (Insect), 386, 941, 1035, 
Bori, 437 ; Borkapah, 578 ; Borla, 121; : 

Boro (Rice), 828-30 ; Borobans, 100. 
Boron, 832; Boropolo, iets 995, 

998. 
Bos (Oxen), 644, 732-3. 
Bosa, 257 ; Bossonto (Rinderpest), hee 
Bosrricuus Beetle, 100-1. |. 
BosweEtit14, 894. 
Botang, 504. 
Bottle-gourd, 440. 
Boun, bun, ban (Coffee), 364; Boura, 

168. 
Boxwood and Substitutes, 190, 1063. 
Boz, borz, 743; Boza, 257, 760; Béz- 

ghanj, 902 ; Brab-tree, 169, 760, 928. 
BRACHYTRYPES (Cricket), 804. 
Braham, 1031 ; Bréhmamanduki, 646 ; 
Brahm, 646. 

Brahmin Nut (Cocoanut), 352. 
Braiding, 114-7, 141. 
Brain-fever Bird, 133. 
Brandy, 956, 1043 ; 
Brank, 532. 
Brarta, baria, 429. 
Brass, see Copper. 
Brassica, 148, 174-86, 812. 
Braunite (Manganese), 762. 
Brazilian-wood, 194. , 

. Cherry, 907- 

Bread-fruit, 94. 
Bres, 5382; Brewari, 800. 
Brewing, Indian, 757-60 ; English, 

760-2. 
Bricks (Clays, Pottery), 327-9. \ 
Brthat-chakramed, 987; Brindao, 553 ; 

Brindoijus, 553; Brindols, 553.. 
Brindonia Tallow Tree, 553. 
Brinjal, 79, 446, 494, 497, 891, 1026-8, 

1141. 
Briquettes, 347. 

1150 

sll ae, email te Raimi eimai ellis 



INDEX 

Bristles, ue, 752. 
— 

Betons. 7 
Broom, Sreenieke, 431. 
Broomstick-grass, 187. 

> eis 862-4, 868. 
Brucine (Strychnos), 1052. 
Briil, 201 ; mang, 1 
Buck, Black, 644 con 

nm so.. . ( 9; B ; tree udgrat, 911 
Buffaloes, 644, 732. 

> uggoy, 1009 ; Bigri, 

$85; Bugs (Insects), 229, 386, 610, 
1035. 
Bugulawan, 528; Buhdrd, 884; Bu- 
hulawan, 528; Bui, 114; ‘Buin- 
owla, 887 ; Buk, 911; Bila, 256. 

Bulat, 882. 
Bulbuls (Birds), 132-3, 142. 
Bull (Oxen), 644, 732, 737-40. 
Bull, Blue, 644. 

bunco, 
707 ; Bunga lavang, 527; Manededen, 
565; Bungoma (Turtle), 1080. 

Bunium Bulbocastanum, 283, 
Bunu, buna, see Coffee. 
Burievurvcm, 283 
Burrestis (Beetle), 686. 
Bur (Cymbo ), 462; Bir, ber, bor, 

1148 ; Burada,...580 Burakeru, 
531; Burdwa, 163; Buri (Crape), 
1112; Burt (Mildew), 1117; Burj, 
131; ” Burla, 168. 

Burmite (Amber), 64. 
Burriala Fibre, 991; Burri-shep, 887 ; 

; Buru mat, 102 ; Buru 

Bustards, 132, 134, 140. 
Bit, buta, 295; But, 537; Butana, 

298. 
Burea and Gum, 28, 49, 55, 189-90, 

1053-4, 1057. 
Buti, see Bhang; . * (Sterculia), 1051. 

. Cacao, 1076 ; Butter, 475-8, 812-41; 
... Ilipi, 120; . Kokum,, 5535 s+. 

116; ... Vegetable, 359, 
Buz, boz, ‘(Ibex), 743. 1 
Buza, buzah, —_ (Beer), 519-20, 757 ; 
Buzgai, 901; Bwéchin, 121 ; Byans 
(Blue Dine), ‘888 ; Byer, see "Ber. 

Bysabél, 400. 
Byu (Mangrove), 913. 

° 
proper,... China, .., Cow,... 

Leal-beot, ... Bavoy, +. Sim, ise, 
a (cocoa), Cacao Butter, 360, 

Cacho (Catechu), 10; Cadjan, see 
Cajanua. 
ore 49, 190-6, 200, 600, 976, 

Café, Caféier, 364. 
Caffeine, Theine, 237, 300, 
0. 749; Cahua, 364. 

561. 
Cairo, 354. 
Casanus, 115, 196-200, 383, 520, 509, 

598, 601, 603, 675, 770, 869, 871, 
900, 1035, 1057. 

CALAMUS, 91, 114-5, eli 775, 864. 
Calamus aromaticua, 24. 
Calcium, 58, 709, 
Calisaya Bark, 304. 
CaLorroris, 49, 53, 144, 168, 205-8, 

273, 436, 543, 627, 721, 771, 924. 
Caliie, 144. 

244. 
Canaib, 249; Canamo, 249 ; ear 34 

360, wg Canapa_ piccola, ; 

Canes 8 114-5, 201, 202-4, 775. 
Canfora, 244. 
Cangkek, 528 ; Canhamo, 249. 
CANNABIS, 249-63, 430, Sia 6 924, 1047. 
Canna lacke, 1055. 
pore 9 384. 
Caoua, 365. 
Caoutchouc, 647-60 ;... Indian, 651. 
Caoutchoucin, 648. 

, 408, 431. Capsular ibe 

Carata, 31. 
Caraway, Black, 283; ... European, 

284, 442, 820. 
Carbasa, carbasus, 570-1 
Carborundum, 428, 
Carbunclo, 716. 
Cardamon, 511; ... Ceylon, 512; ... 
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Greater, 65; ..\ Malabar or Lesser, 
65, 511; ... Mysore, 512; ... Nepal 
or Bengal, 65, 512. 

Cardamomum, 264-5. 
Cardole Oil, 66. 
Cardon, 31. 
Caret, Indian, 1079. 
‘CaREYA, 1005. 
Cari, 520. 
Carissa, 1005. 
Carive, axt (Capsicum), 265. 
‘Carnelian, 561, 716. 
Carota, Carotin, see Carrot. 
Carp (Fish), 542, 545. 
Carpasos, carbasus (Cotton), 570. 
Carpets, 271-6, 1131. 
Carrot, carotte, 489-91. 
Carthamine, 276. 
CarRTHAMUS, 58, 276-83, 293, 430, 447, 

483, 665, 812. 
Carty (Rice), 831. 
CarRuUM CARVI, carve, carvene, carvol, 

carvone, 284, 442. 
Caryophylion, Caryophyllus, 526-7. 
Caryora, 115, 170, 187-8, 285-7, 

361, 929, 1046-7. 
Casa, kdsd, 929. 
Cashew-Nut, 65-6, 1046. 
Cassareep (Manihot), Cassava, 444, 

766, 
Casstra, 6, 30, 49, 287-90, 390. 
Cassia, Footid, 288 ; ... Lignea, 310-1; 

... Tanner’s, 6, 289, 638. 
Cassie Flower, Pomade and Perfume; 

14, 821. 
Cassiterite (Tin), 1077. 
CasTiLnoA (Rubber), 649-51, 657. 
Castor-cake, 922, 948;  Castor-oil- 

Melon, 269; Castor-Oil Plant, 265, 
360, 446, 479, 675, 771, 812, 815, 
818, 835, 915-23, 1012, 1036. 

Catalase, 806. 
Catechin, 12. 
Catechu (Acacia Catechu), 8-14 
Caterpillars, 229, 610, 804. 
CatHa, 365.- 
Cat’s-eye, 562. 
Catteld (Indigo), 665. 
Cauliflower, 182. 
Caval sorrah, 543 ; Cave, cave (Coffee) 

212, 364. '* 
Cayenne, 264. 
Cay-gai, 144; Cayolagne (lac), 1054. 
Ceara (Rubber), 649-00; 657. 
Ceci, 295. 
Cedar, Bastard (Melia), 780;... Bastard 

_ (Soymida), 1043;. ‘Himalayan, 291; 
... Moulmein, 290 3 60. Red,5254 
... White, 294. 

CEDRELA, 232, 383. Nh 
Creprus LiBANI, var. Dropara, 49, 

290-1, 486, 888. 
CrLastrus, 190, 1005,° 
Celery, 72. 
Celestite, 58. 

Crtosta, 63. 2) 
Cement, Portland, etc., 71344, rl 
Century Plant, 31. ' fl 
CEPHALANTHUS, 30. ' Spicy 
CEPHALEUROS, see Diseases, 220 “fl 
CEPHALOSTACHYUM, 101, 105.» i 
Ceramic Wares, 331. oe ost 
CEREVISIE (Yeast), 1047.09.95) yt 
CERTERIA, see Tachardia.| OL Ait 
CrRYLE (Kingfisher), 189. 0 0 
Ceylon Nut, see Cocoanut. = 
Chad, chaa, chai, see Camellia: shy-ivp 
Chab, chaba, 890; Chachi, easvchite, 

202; Chadars, 275, 618, 623, 1122, 
1125-6 ; Chaga, 975; Chahcha, 1037; 
Chaikath, 890 ; Chaiti, 675; Chaitra, 
197; Chakemdia, 484;  Chakkara, 
362, 931 ; Chakor, 135 ; Chakotra, 324 ; 
Chakramarda, 288.; _Chaksi, 287; 
Chakundé, 288;  Chakwa, 71; 
Chalanga-dé, 907 ; Chalavaniriydilu, 
890. 

Chalcedony, 561, 716. TEs | 
Chalk, 709. 
Challane, 499 ; Cham, 94: 
Chamzrops, 286. 
Chémal, 121; Chamalu, 843 ;- Char- 

beli, 821; Chamboi, 486 ; Chamiar, 
907 ; Chamlani, 1053. ; 

Chamois, 644. 
Champa (Plantain), 787 ; (Micheli), 

821; ... (Silk), 1011; Ghaneras -khari, 
57 ; Chana (Gram) (see also Chena 
below), 295; Chana (Soap-nut), 979 ; 
Chana-kamla, 296; Chanam, 430 ; 
Chanching, 708; Chand (Shawls), 
1127 ; Chandal, chandan or chandana 
(Sandal-wood), 976; ... (Red Sanders 
Wood), 909 ; . (Indian Paroquet), 
133, 141; Chandan-betii 208240407 

Chandérowss, 1132. ) wih 
‘Chang, Chandra, 9; Chandu, 857; 

‘758, 1046; Changala, 980. 
Chéngra, 745-6, 749; Chaniari dhauk, 

140; Chanidt, 914; Chank (Goat), 
743;... (Shell), 558, 989; Channangi, 
708;  Chanu (Carum Roxburghi- 
anum),; 285; Chani (Celery), 72.\ 

Chanvre, 249. 
Chapangam, 194; Chapatti, chapati, 

111, 643, 705, 804, 1088 ; Chaplash, 
94; Chapot siris, 484; Ohappal, 
822 ; Chapra-likh, 10535) Chipta 
ganja, 261; Chapi, chyapi (Goat), 
746, 749; Chara (Eruca), 180; ... 
‘(Bassia), 116; Charas, 249, 259-60; 
Charayatah, 1053; \. Char-baghan, 
1127; Charbi, 7023 Chari, 1031, 
1038-9; Charka, 518; Char-ka-gond, 
188; Charkeint, 910; Charki, 930; 
Charpai, 776; Charas(Florican), 134, 
140; Chasam, 1022-3; Chastang 
raitin, 1107; Chatiim, 60. 1A 

Chats (Birds), 132. 
Chatwan, 60, 627 ; Chaube, 364: Chaulai, 
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63 ; Chaulaisdg, 62; Chaulmugra Oil, 
204, 1007 Choe 1107; Chauri 
(Mangrove), 293; Chauri, 141; 
_ 824; Chaval kuruvi (Bird), 

sama (Ureola), 659, 
443; Chavi, 890; Chauli, 

Chay-root, 821. 

Cheese, 483-4; ... Guava, 907; 
Cheesemaker, 1120. 

Chehur, 121; . Cheik (Lae), 1055; 
Cheik (Job's Tears), 393 ; Chein, 780. 

_ Cuetone, 1079. 
Chelu natia, 63; Chelwa, 620; Chem- 

bulichan, 525 ; ; Chemehun, 201; 
Chena (Common Millet), 843-5; 

. (Italian Millet), 988-9; Chenai- 
bol, 400 ; Chenangi, 701; Chendala, 
980 ; Chendul, 133 ; Chenna, chunna 

Pt pater chanaka, 

ne 782 ; Cheppura, 120; Cherktsh, 

cherry Bird, 906; . 
; ..Wild Himalayan, 907 ; Cherry 
oll 906. 

Cheruku, 930; Cheru pinnay, 204; 
Cheshamadar, 562 

Chestnut, Chinese Water, 465 3). 

(Cream), 470, 4753. 
Chhoti, 945;  Chhota kimbu, 785; 
Chiat, 211; Chibbur, 463 ; Chibiida, 
437; Chichinga, 1081; Chichoor, 
466; Chichra, 189; Chick, 856. 

‘Chickling-Veteh, 

Chiclo, 79; Chid, 466; Chika, 845; 
Chikita, 327 ; Chikna, 720; Chikni, 
89, 327; Chikrassi, 204; OChikri, 
190 ; Chil, 113 ; Chila, 888; Chilam, 
807 ; —— 800 ; Chilgorza, 888 ; 

i 5 Chilla, 531. 
_ Chillies, 264, 1027, 1110, 1141. 
Chilluka, 141; Chimar, 287; Chimi, 

508; .Chimndni, 906; Chimohu, 
1051; Chimydka, 904; Chin (Black 
Buckwheat), 532; ... (Common 
Millet), 843; Chin, chan (Sugar- 
cane), 935; China, 988. 

China-grass, 144, 294. 
China pulu, 997 ; Chinarinde, 302; 

Chinatti, 844; Chinch, 1066; Chine 
dlu, 687. 

Chinese-nut, 74; .. . Wood-oil, 46, 503. 
Ching, 910; Chingjagi, 1068; Chins, 

952, 956; Chini-badam, 74; Chini- 
champa, 787; . Chini-gora, 326; 
Chini-mor, 140; Chinni, 784; Chinol, 
287; Chinta, 1066. | 

. Sour or Dwarf, 

Cmionasria, 229, 
Chipara bhor, 451; Chir (Pheasant), 

135 ; +.» (Pine), 880; 

Chitiah, 
116; Chiura-ke-pina, 116. 

Cuorrra, 228. 
CHLOROXYLON, 188, 190, 1005. 
Choa, 952; Choava, 365; Chob-i-kot, 

989; Choca, 896; orm 7 3 285. 
Chocolate, 1076; ... Chufas, 465. 
Choga, 1125; pe Ree 914; Chola 
(Bengal Gram), 205; ... Chowli, 
871; Cholam Mains), 1132; ... 
(Indian Millet), 58, 464, 603, 1031-43. 

worm), 995, 997; Chota 
311; Choti, goni, 406 ; Choti-al, 783; 
Choti-kulijan, 60; Choti-lani, 114; 
0 u, 997-9; Chotra, 130; 
Choulaie, 63; Chour-gau, 733 ; Chowar, 
443; Chowli, 1107; Chowri, 733; 
Choyanda, 952. 

er" Agent nae CORONARIUM, 148, 

Curysorocon Gryiivus, 188, 
rase, 561. 

Chia, ; Ch’uan, 211; Chiari, 905. 
Chufas chocolate, 465. 
Chithdra, 882; Chuka (Vi ). ~~: 

Chukka (Ginger), 1139 9: Chuko, 
Chukor (Partridge), 133; Oheied 
912; Chila, 531; Chul-chulan, 982. 

493, 496; Chur 

ganja, 261; Chiuri, 116; Charis, 
563; Chirnd, 709-10. 

Churns, Milk, 476. 
Churtal, 96; Churu charras, 260; 

Chush-maidar, 562; Chutidl, 912; 
Chutni, 906; Ch tealé, 172, 
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Chuwara, 885; Chye, 101; Ovecara, 
94, 

Cicer, 295-302, 507, 598, 704, 706, 
770, 1099, 1109. 

Cicerchas, Ciceren, Ciche, 295. 
‘Cigarettes, 808-11. 
‘Cigars, 795, 807-11. 
CrincHona, 302-10, 524, 686; ... Sub- 

stitute, 94. 
CINNAMOMUM, Cinnamon, 244-5, 310- 

6, 527, 821, 1010, 1110. 
‘Cionama, 710. 
Citral, Citron, 325-7. 
‘Citronella, 360, 456-7, 

nellal, 457. 
CITRULLUS, 316—7, 438, 440. 
Cirrus MEDICA, 317-27, 821. 
Clap-wype, 490. 
CLAVICEPS (Ergot), 456. 
Clavo (Clove), 526. 

821; 

Clay, FPengal, Moulmein, 56; - 
Porcelain, 330; ... Rotas, Singapore, 
56. 

Climbing Fish, 542; Climbing Mango, 
660. 

CLINOGYNE DiIcHoTOMA, 170, 775. 
Clou, Clove, 526-30. 
CiupEA (Hilsa Fish), 542, 544-5, 547. 
Cluster Bean, 449, 741. 
Cntcus; 277. 
Coal, 332-44: ... Gas and Tar, 344; 
-s.. Coke, 345-6; ... Patent, 347. 

Cocaine, Coca Plant, 523-4. 
Coccipa (Scale Insects), 

386. 
CoccuLus viILLosus, 473. 
Cochineal, Cochineal Insect, 347-9. 
Cochin Grass, 457. 
CocHLOSPERMUM GossyPrium, 95, 168, 

812. 
Cockatoos, 133. 
Cockchafer, 387. 
Cockscomb, 63. 
Cock-up (Begti-fish),. 540, 547. 
Cocoa, 1076-7. 
Cocoanut Palm (Cocus nuct¥FrERA), 85, 

87,188, 293, 349-63, 479, 741, 760, 
771, 776, 812, 815-7, 820, °924, 
929, 1046, 1113; ... Butter, 359-60; 

. Desiccated, 362; ... Fibre (Coir), 
354-7, 362-3, 776, 778, 924; ... Oil 
and Copra, 357-9, 363, 812, 816. 

Coco motiah (Bummelo Fish), 542. 
Coconada Cotton, 580. 
Coco-olein, 361. 
COCOS NUCIFERA, see Cocoanut. 
Cocotine, 360. 
Codda-pani, 428. 
Cod-liver Oil, 361. 
‘CC@LOSTERNA, 4. 

348, 354, 

Coffee (CoFFEA ARABICA), 363-92 ; 
523, 1046; ...Chujfas, 465; ... Negro, 
288, 390. 

Coho.(Coffee), 365 ; Cot, 542. 
Coir Fibre, see Cocoanut, 

Citro- 

Corx, 392-8, 521, 758, 1046. ! 
Coke, see Coal. 
Colchicine, Colchicum, 398. 
CoLLETOTRICHUM, 941. ' Ys 
Cottocatia (Edible Nests), 138. 
Cotocasta, 398-400, 446-7, 496, 788,) 

1140. 
Colocynth, Colocynthin, 316, 439. 
Colombino, 1140. 
Colophony, 889-90. i 
Colza, Indian, 176. 8 a 
Commercolly, see Marabout. 
CoMMIPHORA (Balsamodendron), 174, 

400. 
Conch, 989. 
Conda-panna, 285. 
Conessi Bark, 640. 
CoNIOTHYRIUM, 41. 
Cooch-murden-paut, 409. 
Coomptas Cotton, 584. 
Copal, Indian, 1105. 
Copper and Brass, Sulphate, Copperas, 

50, 401-5, 691. 
Copra (Kopra), see Cocoanut. 
Coptis TrEeta, 130. 
CORACTIAS INDICA (Roller), ri 140. 
Corahs (Silks), 1014, 1024. 
Coral, 122, 710, 712, 989. 
Coral Trees, 523; ... Wood, 25. 
CorcHorus (J ute), 148, 405-27, 868, 

924. 
Cordage and Ropes, 43, 923-5. 
Coriander, 427, 598, 820. 
CORIARIA NEPALENSIS, 1012. 
Cork Substitute, 29, 35. ; 
Corn, Guinea, 1031; ... Indian, 929, 

1132-9; ... Mecea, 1133. 
Cornflower, Indian, 1138. 
Coromandel Nut, 352. 
Corsula Mullet, 546. 
CorYDALIS, 130, 405. 
CoRYNEUM moRI, 1000. 
CorypHa, 115, 170, 188, 428-9, 776, 

861. 
Coscrntum, 405. 
Costus, 980. 
Cotton, 477, 479, 569-624, 726, 741, 

771, 812, 815, 834, 868, 917, 924, 
983-5, 1035, 1037, 108], 1091, 
1097. 
ra Devil’s, 1;.... ini 521-3 ; 

. Sea Island, 588; ... Tree, 576; 
. Tree, White, 521. 

Cova, 907; Covalam, 26; Cowa, 552. 
Cowry, 989. 
Crab’s Eye, 1 
Cramee, 996. 
Cranes, 132, 134. 
Crataaus, 190. 
CRATAVA, 26. 
Cream, 470-4. 
Creat, 69, 1053. 
Creepers (Birds), 132. 
Creeping Panic Grass, 462. 
Crinum, 1049, : 
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Croraania, 250-2, 254, 256, 408-9, 
480-7, 603, 770, 776, 864, 868, 
924, 948, 988, 1117. , 

CROTALARIA PANICULATA, 546; ... 

ORYPTOSTEG 
Cubebs, Cububs, 890. 

Qukra, cukraka (Vinegar), 1108; 
» OCtmari, 59. 
Cumboo, cumbu (Pennisetum), 603, 

Cumin, Cummin (Cuminum), 442-3, 
$20; ... Black (Nigella sativa), 283, 
442, 811. 

Cuprum, see Copper. 
GO ORCHIOLDES, 963. 

Curcuma, 491, 506, 773, 788. 
Currants, Bengal, 270. 
Cursa, 542. g 
Custard-apple, 71. 
Cutch, Catechu, 8-14, 638. 
Cutworm, 387. 
CYAMOPSIS PSORALIOIDES, 449-50, 504, 
TAL, 949. 

Cysrum, 545-7. 
Cyponta, 26, 910. 
Cyeree, 665. 
oF gamit 70, 450-63, 792, 926, 

Cynopon, 54. 
CYPERUS, “if 464-8, 776. 

3. Cypress-bab 4 ; : 
Cytise des Indes, Cytisus pseudocajan, 

Cytisus Cajan, 196. 

D 
ue) (Eragrostis cynosuroides), 54 ; 

+ (young cocoanut), 361; Daba, 
009 ; Dabmo, danmo, 

Dacer karah, 546; Dddam-nu-jhdda, 
909; Dadap, 225; Dadasal, dadsel, 
92, 760; Dadhi, dahi, 470, 474-5; 
Dddhridn, 903 ; Dadhuri, 538 ; Ddd- 
mardan, 287. 

Dzmonorors, 201. 
y 3% 163; Daghiinban, 911 ; 

Dahi-chhena, 475; Da- 
iri, baa Dahmni, 624; - Dakar- 
talddd, 204; Ddkh, 1112; ‘Dakhang, 
1116; Dakka, 249; Dal (Cedar), 
290; Dal (Pigeon Pea), 196, 383, 
872; Ddl (Split Pea), 507, 565, 704, 

_ 709, 880-1, 902-3, 1088, 1108. 
DALBERGIA, 55, 226, 383, 484-6. 

275, 775; Darmda, 176, 777. 
Darter, Indian, l4l. 
Déru (Beer), 119, 521, 1043; Ddra 

Nay rage at 909; Déru-garm, 
896 ; u haridra, 782; Dasamula, 

Date Plum, Chinese (DiosryRos), 408. 
Date, Chinese (Zizyrnus), 1143. 
Date, Edible, 760, 777, 882, 929, 1109, 

LiL. 
Date, Wild, 885, 1043, 1046. 
Dateya, 141. 
Datura, 119, 487-9, 1047. 
Datwan, 887. 
Daucus, 284, 487-91. 
Daudi, 1086; Daudkhani, 1087; 

David's Tears, 393. 
Dawai, dawi, 1120-1; Daza, 1003. 
Deadly Nightshade, 95. 
DEBREGEASIA, 160, 164, 924. 
Dedhaori janum, 1143. 
Deer, 644; ... Musk, 785; ... Skins, 

2 632. 
Se et Deikna, 780; Demeshek, 

DENDROCALAMUS, 101, 104, 115. 
Dendu, 399; Denga, 102. 
Dentoxide, 1077. 
Deo, 197; Deoband kawdra, 449; Deo- 

| Deowas 93 Bio-henias'§io i, 936; Deo (Cotton), 
576, 586 ; Deo ningal, 99; Deora, 413. 

(country), 595 ; «+. (Aloe), 34; ... 
(Betel Vine), 892; ... (Cluster Bean), 
449;... (Cotton), 581, 583-4, 593; 

. (Jute Fibre), 418 ; .. . (Silkwerm), 
995, 997 ; (Tobacco), 708; .. 
Desi pdt (Jute), 408. 
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Drsmopium, 863. 
Deswal, 407, 418. 
Dévadéram (Bastard Sandal), 

Devaddru, see Cedar. 
Devil Fish, 543, 546. 
Dhai (Tacca ‘pinnatifida),, 116; ... 

(Woodfordia | floribunda), 1121; 
» Dhaincha,'. 892; Dhak, 188-9; 
. Dhékar, 8333. Dhak chamboi, 486 ; 
Dhakkai, 787 ; Dhakki, 14; Dhalim, 
‘909; Dhaman, 624; Dhan (Rice), 
824; -Dhanid, dhanya (Coriandrum), 
427;  Dhanicha, dhuncha, 987; 
Dhanla, 22; Dhanna, 446; Dha- 
rambe, 552; Dharauli, 1132; Dhad- 
taki, 1121; Dhaitura, dhatura (Da- 
tura), 258, 488; Dhau, 71; Dhau- 

_ ka-gond, 1121 ; Dhaukra, 71 ; Dhaul, 
_ dhaur (Sugar-cane), 935, 937 ; Dhau- 

525 ; 

la-khejra (Acacia), 18;  Dhatra 
({Anogeissus), 70, 188, 1005; ... 
(Indian Millet), 1032; ... (Lager- 
stroemia), . 701, 1005; dhaula 
(Woodfordia floribunda), 1120-1; 
Dhavada, 70; Dhavadina, 1121; Dhea- 
phal, 94 ; Dheli, 759; Dienras, 631. 

Dhobis? Earth, 113, 359. 
Dhobi-ghas, 463; Dholi ki gagli, 399 ; 

» Dhorbeula, 908 ; Dhoti, dhuti, dhotar, 
618, 623; Dhowda, 640; Dhidia 
pathar, 562; Dhulua, 886; Dhumuriya, 
22; Dhuna, dhua, 247; Dhunchi, 
987; Dhundul, 755; Dhiwp (Indian 
Olibanum), 174; . (Pine tree), 
889;... Himalayan (Jurinea), 821; 
Dhupada, 1105 ; Dhiipadi-enné, 553 ; 
Dhupdani, 402.; Dhir danger, 732; 

; Dhurra, dhaura, dura (Sorghum), 
1032. 

Dhurrin, 767, 1040. 
Dhustura, 488 ; Dhuti and Sari, 1008 ; 

Dhuvi, 1121; Dhzo, 733; Dialacca, 
1054; Diambe, 250. 

Diamond, 556;... Koh-i-nur, 1; ... 
Vallum and paste, 561. 

Didr, 291 ; Dib,.777. 
DicHopsis (= Pataquium) (Gutta-per- 

cha), 627-8. 
Dieng latyrpat (Cassia Lignea), 311 ; 

Dik Oil (Anacardium), 66 ; Dikchan, 
936-7; Dila (Cyperus), 465; ... 
(Reed), 777; Diliya, 22. 

Dill, 879. ‘ 
DILLENIA SPECIOSA, 405. 
Dilpasand. (Luffa «gyptica),. 755; 

a... (Water-melon), 317; Dimakso, 
. 994; Dimeri, 538; Dingkain, 914; 
Dingsa, 888; Dingkurlong, 781. 

Diospyros, 498-9, 546. 
DiIrcaRDI UNICOLOR, 1049. . 
DIPLACHNE FUSCA, 54. 
DipreRocarPus, 128, 499-503, 640, 812. 
Diseases and Pests, 4, .35, 48, 78, 87, 
- 198; 228-9, 353-4, 383-7, 416, 434, 

610-1, 679-80,02686,. '727,. 742-3, 

_ Dud-chhena, 

803-4, 830, 843,°872, 900, 918, 936, 
941, 977, 988, 1000-2, 1034~5, 
1091-2, 1115, 1117, 1184.) a 

Distiller’s Bark, 15, 759, 1047. at 
Dita-bark, ditain, 60; Diva, 116; 

Divi-divi, 71, 191-2; Divy-halasa, 
divy-jack, 94; Djagomutri, 1032 ; 
Do, 1082 ; Doar, 124; Docha, 250.” 

Docynra INDICA, 911. won 
Dodan, $79; Dodda-batta, 838; Dod- 

dadana, 7137 ; Dodda-jirage, 887. 
Dopon ma viscosa, 190, 1005. pak) 
Dogila, 736; Dogru, 1080; Dokd, 884 ; 

Dokuyenoabura, 46; Dola, 562. 
DoricHos, 295, 301, 503-10 ; si 871, 

880, 882, 1036, 1107. 
Dolomite, 710. : 
Dolé Oil, 120; Dolw (Himalapan 

Rhubarb), 912; ... (Teinostachyum 
Dullooa), 104 ; . kurta, 628. 

Domba Oil, 204. 
Dong, 733; Dongi, 99. 
Donkeys, 751. 
Don-zat, 140; Doom, 73. 
Doorwa Grass, 463. 
Dord, 881; Doron, 532; Dosndgs 439; 

Douro, 1032 ; Doutha, 403. ey! 
Doves, 133, 135-6. 
Dowla, 640; Doyer sadhi, 124; Doza- 

kaia, 439. . 
Dragon’s- -blood, 202. 
Drdkshd, draksha-pondu, 1112; Dral, 

169; Drek (Persian Lilac), . 780 ; 
A (Pistacia Khinjuk), 901. 

Drills, 623. 
Drinkhari, 487; Dro, 1082. 
Drongo, Rackot-tailed; 132-3. 
Drawi, 290. 
DRYOBALANOPS, 244— 5. 
Dschoma, 249; . Dua, 

Dib, 54, 463. 
Ducks, 134, 136. 
Duck’s-foot, 904. 

475; Dudehi, 531; Du- 
dhar, 732 ; Dudhé (Euphorbia. pilu- 
lifera), 531; ... dudhia (Wheat), 
1086, 1092; ... (Wrightia), 1131-2 ; 
Dudhia (Aconite), 20, 23; ...(Great 
Millet), 741, 1039; ... (Hemp Nar- 
cotic), 258; Dudi mara, 521; Digit 
Goat, 744-6; Dukdk kundar, 1743 
Dukkar, 752; Dula, 629; Dullooa, 
104; Dumat, 831; Dumba, . 747, 
749; Dumbur, dumer, 538; Dumki- 
mirchi, 890; Dummele, 525; Din, 
Dundigapu, 700; Dungra, 4387; 

_\Dunkotah kaghuti, 486; Dupa ma- 
ram, 1105; Dupatti, 311; Dura, 
1032; Duren, 510; Duraniji, ae 
Durhie, 542 ; Duri, 135. 

Durian, 510. rai { 
Durum (wheat), 1085, GOS 
Dushtapuchaitu, 901. wae 
Dusta, 140; Duyin, 510 ; _Dévadéram, 

525 54 Dwasala (Elephant), 697. | 

duan, 180; 
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Dye, Akalb.¢, 487: Al, 783 ; ee 

- Alizarine, ...» Asbarg, 
/491;... Butea, 180; ...Carthamine 
| 276-80; .. . Chay-root, 821; .. ; 
neal, 349 ; . Cutch, 8-14; 

os 100; apbemeae 
580; Deu (Beer) 396, 7585 Dew 

Pii@apptisn Arai ), 398, 

Earthnut, 74, 83, cg 812, 815. 
erg (Ebans), 498 , Coromandel, 

EcpysantuHera (Rubber), 651. 
Ecorce de Quinquina, 302. 
Eddoes, 398. 
Bpceworruta, 486-8. 
Be-jin, Ee-yin, 396. 

; Bilya, 59; Hisur, 781 ; 
Bit, 91; Bkka (Pony), 751; Bld, 

» eldchi, elechi, 511-7. 
Etzocarrtvs, 28. 
Elékai, 511; Eldé-kandies, 514; Elan- 

dap, 1143; Hlé-tari, eldttari, 511; 
Elcho, 65; Blemitchum, 326. 

Eleocharis, 466. 
Elephant, 696; ... Foot, 65; ... 

777; ... Tooth (Ivory), 697. 
Exverraria, 65, 511-7. 
ELEusINE, 78, 257, 510, 758, 988, 1046, 

1107. 
El hule macho (Mule Rubber), 650 ; 

Elio, 59; Elkaue, 366; Ella-kura, 
114; Elokeshi, 1027 ; Elupay, 1072. 

Embrevade, 196. 
Emery-stone, 428. 
Emmer (Wheats), 1087. 

"s Seeds, 257. 
Emypa (River Turtle), 1080. 
Endi, 1011; Eng tree, 500, 640, 812 ; 
En-khyen, 990 ; Ennei, 499; 

511. 
EpxHepra, 759. 
Er (Plum), 906; ZHra, 1011. 
ERAGROSTIS, 54. 

Brand, eranda (Castor), 915; Erandé 

Grass, 

Eri (Castor-oil Plant), 915; ....(Silk- 
worm), 1011-3, 1144; . Bricu, 205 ; 
Eri-muga, 1009 ; Eringolam, 313. 

Erinosis, 610... 
ERIOCHITON, 229. 

Extopexpnon, 168, 360, 521-3, 671. 
eee, 604. 
Ermine, 63 
~~ is, 987; Erragandhapu-chek- 

Bornes SATIVA, 180, 184. 
Erukkam, 

Evocentra, 525-30, 887, 10065, 
1109, LID. 

Evrorar, 962. 
Evonymvs, 190. 
te 49, 530-1, 546, 627, 771, 

Evpopotts, 134, 140. 
EUTROPIICHTHYS VACHA Gane Fish), 

542. 
Excacaris, 74, 531. 
Bi eee VEXANS (Blister Blight), 

y 

1046, 

ee 212, 551, 820; ... Small, 811. 
Fenugrec, i 

meen 666, 820, 1081. 
Ferments, 758. 
Frronta, 26, 28. 
Fertilisers and Manures, 767-73. 
Fever-nut, 190-1. 
Ficus, 383, 536-9, 1000, 1005, 1057 ; 

... Evastica (Rubber), 651-5. 
Fig, India-rubber, 651; ... Smryna, 

537. 

Finch-lark, 135. 
Fish and Fisheries, 539-51 ; .. . Devil, 

543, 546; ... Glue, 543; .. ban, 
542; ... Mawes, 543; ... Milk, 547; 

... Oil, 545, 812; ... Roe, 546; 
Scales, ... Skins (Shagreen), .. . 
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‘Tamarind, 547; ... Tooth (Ivory), 
* 699;... Walking, 542. 
Fistula, "Purging, 287. 
Flacherie, 995, 999, 1000, 1001. 
Flachs, see Flax. 
Flag-annatto, 143. 
Flag, Sweet, 24. 
Flax, 719-25, 868;... 
Flea-bane, 93. 
Floricans, 134, 138, 140. 
Flour, 1100, 1101-4 
Flowerpickers, 132. 
Froneata, 546. 
Fly-catchers, 132. 
Fly, Green (on Tees 228 § 

1001. 

Travancore, 431. 

.. Tachinid, 

Fanicutum, 212, 551- Qe 
Fanicracum, see Fenugreek. 
Folia Malabathri (Tejpat), 311, 313. 
Fonay, 101. 
Foot wa Mouth Disease, 742. 
Forgo-nari, 493. . 
Fox, 632. 
Francorinus (Black Partridge), 133-4. 
Frankincense, 173. 
Froment (Wheat), 1082. 
Fuel, Patent, 347. 
Fufal, 83. 
Fuller’s-earth, 51, 329. 
Fumo-crespo (Tobacco), 794. 
FuNTUMIA ELASTICA (Rubber), 655. 
Fur, 632. 
Furcra, 33, 38-9, 43. 
Fusarium (Tobacco Disease), 803. 

G 

Gdb (Diospyros), 498 ; Gaba (Castor-oil 
Plant), 915; Gabina, 95; Gabrins 
(Check Fabrics), 618; Gabur, 2; 
Gach (Betel Vine), 892 ; Gach (Plas- 
ter of Paris), 716; Gach-chakaya, 
190 ; Gdchi, 885 ; Gach-marich, 267; 
Gad, 746 ; Gadi-janu, 1031; Gadorej?, 
987; Gaduwa, 441. 

Gadwall (Bird), 134. 
Gagali, 73; Gdger, 489; Gdgli, 504; 

Gahat (Horse-gram), 504;  Gahu, 
1082; Gahung, 1082; Gai, gau 
(Oxen), 732; Gat bogla, 139; Gainis, 
734; Gdjar, 489; Gdjarghota, 191; 
Gajjara-kellangu, 489 ; Gaj7t, Gajkait, 
190-1; Gal, 988; Gdld, 1053. 

Galangal, 60, 821. 
Galar tori, 1081. 
Galbanum, 535. 
Galboga, 888 ; 

dam, 905. 
Galena, 57. 
Géli, 664; Galichas (Carpets), 271, 

275; Gallah, 202; Galla-jari, 1031. 
GALLINAGO (Snipe), 134. 
GaALuus (Fowls), 134, 136, 140. 
Galona, 72; Gam, 1082; | Gambe, 144. 
Gambier, 10. 
Gamboge, 552, 554. 

Gal-chekan, 117; Gal- 

Game-birds, 134. xi} 
Gamur, 842;  Ganara-bhang, — 265; 

Ganda-biroza (Ferula Galbaniflua), 
535; Gandabiroza (Pine Resin), 889 ; 
Gandada, 976; . Gandalin,. 486; 
Gandel, 96 ; Gandeli, 1112; Gander, 
462; Gandha, 976; Gandia bend. 
459; Gandham, 909; Gandhi, 462 ; 
Gandi, 451; Gandord, 884; Gandum, 
1082;  Ganer, 96; Gangai, 755; 
Gangajalu, 250; Gangdjuli, 1086 ; 
Gangakuria, 446 ; Ganga toria, 177; 
Gangri, 581; Gangwa, 5381; Ganhar, 
63; Ganhel, 96; Gania (Jute), 409 ; 
Ganja, 189, 249, 260-3, 1040. 

Ganja agrestis, 408. 
Ganja-gaha, 249. uf 
Ganja sativa (= Corchorus capsularis), 

406, 408. 
Ganjayi, 249; Gannda (Sugar-cane), 

930, 934, 936, 944. 
Ganteli, 869 ; Ganthian, 686 ; Ganyert, 

1144; Gao-shir, 535 ; Gara-hatana, 
1072; Gara-tiril, 499 ; ; Garbanzos, 
garavances, garvances, etc:, 295, — 

Garcinia, 143, 812, 1109. : 
Gardalu, 906 ; Gard bhang, 260. 
GARDENIA LATIFOLIA, 190.0 9 
Gard Fish, 546. it % 
Gargan, see Garjan. 
Gari-kulay, . 564; Gariofilue: (Catia 

hyllon), 527; Garjan (Gargan or 
ood-oil), 499, 501-3 ; pari asy. oe 

Garlic, 58, 1110, 1141. 
Garnet, 428, 559, 716. 
Garri (Rice), 824; Garri garu, (Bam- 

boo), 99; . (Lignum Aloe), 723 
Garur, 140. lel 

Garvance, see Garbanzos. 
Garvi (Eleusine), 518. Rt 
Gas, Chlorine, 56; ... Coal, 344; ... 

Liquor, 48 ;... Mond or Water, 347. 
Gashagasha, 846; Gathd, 1137; Ga- 

thiri, 525; Gatine, 1001; Gatra- 
bhanga, 252; Gaud, 1061; Gaudi, 
1044; Gaukungchi, 192; Gaumedi, 
527; Gaungchi, 1; Gadmri, 1080; 
Gaur (Indian Bison), 733; Gausam, 
980; Gavari, 248; Gavuldu, 269; 
Gawn, 1082; Gaya (Guava), 907; 

. (Betel-nut), 83; Gaya-babul, 14. 
Gayal (or Mithan Ox), 644, 733. 
Gazara, 489. 
Gazelle, Indian, 644. (ate 
Gebeli, 1140. we 
Geese, 134, 136. 
Geh, 428; Géhin, 

196. 
Gelatin, Gelose, 695. 
Gelotophyllis (Laughing Leaf of Pliny), 

259. j 
Genasu, 496 ;. Geneo-pullu, 843; Gen- 

grt, 484. 
GENTIANA Kurroa, 405. . Fay 
Geor, 531: Gera erumi, 732, TO TA 

1082; Gela-méh, 
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Geranium, 405; .. 

B81; 
_\Geru, gerwar, 

salt  Ghatyari, 461; 
Gheo, see Gi Ghenra, 930; Gherkin, 

INDEX 

Geranoil, 452, 457. 
. East re 4651; 

y se» WALLICHTANUM, | 
982; Geria (Blinding Tree), 

.»» (Sueda nudifiora), 114 ; 
1091; Geva, 531; 

 Ghafiz, 492; G@hdle, 902;  Ghan- 

Ghavum, 1082. 

3 @heru, 981; Gheai, 911; Ghi 
") oo 118, 120, 168, 281, 399, 469, 

473, 478-82, 555, 739, 742, 812-5, 
- » 986, 1088, 1105. 
\Ghié-taroi, 755; Ghi-kunvdr, 59; Ghi 
 nalta pdt, 406 ; Ghirta-kunvdr; 59; 
_ @hoda, 1120; Ghogal, 466; Ghol- 

dahi, 475 ; Ghora, 100 ; Chora muga, 
882; Ghora nim, 780; Ghorara, 936; 
Ghore-sann, 409; Ghorkpulli, 552; 
Ghorpalla, 748;  Ghosdlé, 755; 
Ghosha-laté, 755; Ghota, 258; Ghé- 
téghauha, 554; Ghrita, 470, 478; 
Ghua, 930; Ghuidn, 446; Ghum, 
1082; Ghunt, 751; Ghuri, 113; 
Ghurkee, 73; Ghtirimba, 316; 
Ghwareshtai, '906 ; Giagra, 931; 
— 291; Gidar-dék, 906 ; Gidhro, 

Sentesnenioa, 103-4. 
Gih, géhin, gitin (Wheat), 1082; Gil 

(Clay), 327; Gila, 190; Gilaa, 906 ; 
Gilaundah, ‘117; ‘Gilike mara, 537 ; 
Gingeli, Gingelly y, see Sesame. 

, 48, 60, 446, 497, 1139-43; 
| cana ogee 443. 
inger-grass 451-67. 

Gingi, gingi-lacki-lacki, 249; Gini 
gawat, gint hullu, 843 ; Ginjil-achi- 

 lachi, 249; Ginsi-khiav, gin sin, 1139. 
GimaRDINIA, 151, 161-2, 250, 924. 
Girbiiti, 95; Gitn, giyonsaba, 1082. 
Glass, Potash, 49, 
Glauber’s Salt, 56. 
Glue, 695. 
GMELINA ARBOREA, 49, 1012. 
Gnathiet, 138; Gniet, 889; Gnua, 531; 

Goa-mircha, 265. 
Goats, aor 

Goat, Pashm, 144; . . Persian Wild, 
131, 743. 

Gobaria, 23; Gobia, 101; 

630, 1036; 
Coburn, 1083 + ' Goinds, 499 ; Goira, 
15; Gokal-dhup, 248 ; Gola-bet, 

202; Golab.jam, 163 ; Golafula, 742 ; 
Gola-methi, 487 ; Golap, 925. 

528, 
Gomuta Fibre, 91. 
Gondhona, 886; Gondula, 845; Goni, 

408, 400; 

YrruM, 569-624, 812, 924. 
Goon bo Gomrahas 643 Gouri, 1044 ; 

Gouri-bet, 201; Gour-tota, 141; 
Gourubati, 120; Goyar, 141; Go- 

04, 
1089, 1097, 1109; ... Kabuli, 298-9; 

. Cow, more correctly Cow Pea 
(Vigna Cotinng 1036, 1107; ... 
Green radiatus), 882; 
Hore p (Doliches biflorus), 300-1, 

7 503- > 
po ete FINA aa ig G. syivesrris, 347. 

Grapevine "(i (Black Hamburg, Black 
onukka, Faquira, White Masca- 

dine, White Portugal), 1043, tan 
1109-10, 1112-20. 

Grass, Berm 463;... Blue, 463; 
.. Cuba, 1031; ... Esparto, 103, 432, 

865, 867-8; ... Ginger, 461; ... 
Guinea, 843; ... Johnson, 1031; 
... Lemon, 457-60; ... 
yielding, 450-61. 

Grasserie, 1000-1; 1007 
Gravancos, see Garbanzos. 
Gray-fowl, 134. 

142. 
Greviciea, 383. 

Groom, 
Ground-nut, 74-83, 225, 477, 741, 986. 
Grouse, 134. 
Grub, Black, 387. 
Grandi (Comme eco Araud; Geer (Gold), 
565 ; Gua, 83 Fy, 

Guaiacum 
Guano, 138, 769. 
Guér (Cluster Bean), 449; ... (Horse- 

Guava Cheese, 907 
Gueh, 746; Guda, gula, 931; Guda- 
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tvach, 313; Guga, 499; Grgal 
(Shorea), 990 ; Gugala, gugal, gug- 

; gal, ’ gugar (Commipoliora), ' 400 ; 
Gugal dhup,. 248; ‘Guggar, gquggula 
(Boswellia), 174; °Gugli, 1105; 
Gugul, see Gugal we 

Guinea Corn, 1031;.... Fowl, 136; 
Grass, 843. 

GUIZOTIA ABYSSINICA, 506, 625; 812. 
Gijar, 95;  Gid-kikar, 14;  Gukul, 

gukkal, see Gugala; Gul (Sugar), see 
Gur; ... (Woodfordia floribunda), 
1121; Gula (Pinus), 889; Gulab, 
gulah (Rosa), 925-6; Gulab-jaman 
(Eugenia), 526; Gulal, 195, 1080; 
Gilar (Ficus), 538; Gul-bodla, 1051 ; 
Gilga (Nipa), 776; Guli (Capparis), 
264; Gul jalil, 492 ; Gilli (Coral), 
989; Gulli bonli, 14; Gulmirch 
(Piper), 896 ; Gulé (Sterculia), 1051. 

Gums, Resins and Inspissated Saps 
(Extracts): Almond, Plum, Cherry, 
etc., 905-6; ... Amritsar, 153°... 
Arabic (European), Barbary, Blue 
Nile, Kordofan, Mogador, Morocco, 
Senegal, Soudan, Suakim, etc., 15-8 ; 

.. Arabic (Indian and East Indian), 
Ghati, 2-6, 16-8, 290; ... Areca, 
89-90; ... Asafetida and Galbanum, 
533-6; ... Bael, 26-7; ... Bassora, 
Hog, Katila, 95, 168, 1050-1; ... 
Bdellium (Indian), 400; ... Benja- 
min (Benzoin), 1052; . Burmese 

Varnish, 779-80; ... Camphor, 244— 
De ates Catechu, “8 ... Dammar 
(Black), 247-8; ... Dammar ove) 
(Piney Varnish), 1105-6; 
Dragon’s-blood (East Indian), 202 ; 

Dhaura, 70-1; Eaglewood 
Resin (Lignum Aloes), (eT tena 
Frankincense (Indian Olibanum), 
174;... Garjan, 501-3; ... Gutta- 
percha, 625-8 3-..% Handa, 14-5 ; 

é . Indian-Hemp (Bhang, Charas, 
Ganja), 258-63; ... India-rubber, 
647-60; ... Kino, Bengal (Butea), 
189; ... Kino (Pterocarpus), 908; 
.. Lac, 1053-66; ... Marking-nut, 

981; +.. Mécha-ras (Silk Cotton), 
168; ... Nim and Bastard Cedar, 
780-1; .. Opium, 845-61; ... Péal, 
188; :.: Rusot;~°130%5 Siris, 
45-6 ; . Tacamahaca, 204; ; 
Tragacanth, 95. 

Gumlacre or Gumlack (Tachardia), 
1055. é 

Gummadi, 441; Gummi Gutti, 17; 
Gumiti, 91; Gun (China or Rhea 
Grass), 144, 152, 161, 250; Gun 
(Yam), 494, 496; Gunara, 842; 
Ginch, 543; Gunda-gilla, 120; 
Gundhabena, 451; Gundra (Sac- 
charum arundinaceum), 929; .. 
(Cyperus rotundus), 465; Gdén- 
drot, 310; Gundisani-gheli, 903 ; 

Gungoli, 326 ; Guniyun, 283; e 
2505; Gunjha, 1; ' Gunnia, yaak 
(Sacking), 161, 
888; Gun-serat, 310; Gir, “gul 
(Coarse Sugar), 170, . 293, 399, 
807, 886, 931, 941, 945, 1109-10 ; 
Guraniya-alu, 493, 496; Gurapu- 
badam, 1050); Gtir-bhéinga, ° ‘ gul- 
bhanga, 250; Gurellu, 625 ;. Gurgi- 
yah, 461 ; Gurgii; 901; Gurgur, 392; 
Gurial, 139; Guiri-gingd, Dy ‘Gurjat 
ganja, 261; Gurméla, 287; Gane 
16; Giuté, ' Gutherewan, 742 ; | iti, 
1005. ao, 

Gutta-percha, 205, 530, 625-8. 
Gutta-puleit, 627;  Gutti bira, 755; 
Gwar (Cyamopsis), 449, 871,> 949, 
1141; Gitzhad, 95; Gwal "kakri, 
1081; Gwan, 902 ; Gwon, 144, fait 
Gyawa, 104. 

GYMNEMA TINGENS, 664. 

Gyngey, 666. 
GYNOCARDIA ODORATA, 546, 1067. 
Gyo, 980. 
Gypsum, 53, 534, 716, 771. ° 

' H .. Rone 

HABENARIA, 963. 
Habet, 445; Habshi, 1116; Habush, 

896; Hadie, 572; Héddru, wit 
Hadua, 446. 
Haenugreeb, 1081. 
Hahik, 561 ; Hain, 837 ; Hainojom, 97. 
Hair, 188, 273, 1121- 31. 

'Haita, 1118; Hala, 914; Halada, 445; 
Halda, 294; Haldi, 445; Haldi, 
156; Halim, 903; Halja,. 445; 
Hallali, 633. VO ST 

Hatocwaris, 114. 
Hatoxyton, 113-4. 
Halpa, 102 ; Halra, 1073 ; Halud, 445; 

Héhik, 748 ; Halvi, 518; Halviva, 
70; Halwa, 929. 

Ham ‘and Bacon, 752-3. : 
Ham (Monal Pheasant), 141 ; Home, 

295. 
Hamp, hampa, hampr, hanaf, hanf, 

hanfr, hemp, 249. 
Hana, 430. 
Hancornta, 655. 

- Handia, 757; Hankus, 543; Hanza, 
14; Hardka, 506 ; Havatu, 915; 
Haramay, 144 ; Harbara, 295; Har- 
barbara, 14, 177. 

Harpwickta, 502: 
Hargilé, 140; Hari (Apricot), 205; 
Hart (Hemp), 250; Haridli, 4 
Haribaval, 15; Hearido} 1132); Rok 
dra, 445; Harik, 868 ; Horiman- 
dkakam, 295-6; Hariman kaka, 
296; Hari-rid, 114; Haritaki, 251 ; 
Haritala, 92; Harnauli, 915 ; Haro, 

- 581; Harona, 197; Harrd, har, 
1073; Hartian, 542; Hasaru,' 881 ; 
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; Hashab, 16;  Hasieunthi, 1130; | 
- Haspath, 538; Haawa, 792. 

Hat Manufacture, pith, ete., 20, 114. 
-Hatana, ieee or ty 52-2; Hato- 
magi, a, 4 
Hawks and Hawking, 133-4. 
Hazel, Indian or Constantinople, 428. 
‘Hearbe Bengalen, 208. 

ie 
Hepycnim, 776. 
Helianthus, 813. 
‘Hericreres, 868. 
Hemicyciia, 190. 
‘Hemimera, 384, 367, 369, 387. 
ari Ambari, ambadi, or Deccan 

(Hibiscus cannabinus), 505, 630, 924; 
. Bows Pe ge Rox- 

‘ subiitwhtens), (Cannabis sa- 
tiva), (Hempe : arucciin Charle, Fim- 
ble, Russian, Summer, Steele, Win- 
ter), 19, 249-50, 284, 812, 815, 924, 
1040, 1047; ... Manila (Musa, 
textilis), 44-5, 256, 436, 790, 924; ... 
Mauritius (Furcrea antea), 43; 
..- Perennial Indian (Abroma au- 

), 1;... Pua or Nepal (Maoutia 
ya), 163; ...Rajmahal (Mars- 

denia tenacissima), 774; ... Sisal, 
Henequen, Sacqui or Sacci, Yashqui 
or Yaxqui (Agave), 31, 39, 436, 924 ; 

, San, sunn (Crotalaria juncea), 
Bombay, Brown, False, Jabbalpur, 
wren Sind, 254, 256, 430-7; 

Hennup, 249; Henzil, 316. 
HeprarLevrum HYPOLEUCUM, 30. 
Hérdn, 915; Herba sancta minor, 793 ; 

Hermodactyl, 398. 
Herons, 139-40." 
Herpa, 161. 
Herring, Indian, 546-7. 
Hesar, 538; Hesel, 70; Heshmi, 

-  heshim, 130. 
HETEROPANAX FRAGRANS, 1012. 
HETEROPOGON CONTORTUS, 70. 
Hevea (Rubber), 649, 655-7. 
Hewar, 15. 
Hiapu, 144. 
Hretscus (Abelmoschus), 786; ... 

(cannabinus), 251, 430, 605, 630-1, 
868-9, 871, 924, 1036 ; . . . (tiliaceus), 
776. 

Hige, 498; Hijli, 65; Hikai, 138; 
ikal, 288 ; Hila, 552; Hilikha, 

1073; Hilsa (Fish), 540, 542, 544- 
5, 547; Hiltut, 533; Hilwa, 248 ; 
Himbawthi, 269; Himru (textile), 
1125; Himst-mire, 890; Hinab, 
249; Hindi-bddim, 1073;. Hindi- 
révand chini, 912; Hindi-sanna 
(Senna), 288; Hindwana, 317; 
Hing, 534; Hingéri, 1036; Hinge, 

116; A 708 ; Hingra, 533-4 ; 
Hingu, hima 533-4; H 
nerali, 785 tae 
Hirada, 1073;  Hirddokhi, 908 ; 
Hira, 850; Hira kash, 48 ; Hire, 

Henvacetny 1h pene Hnangi- 
net, Hobdra (Hou- 

Hogs 702 : Hog- a rp rm 

Hole Sorghte ¢: rare a us um, see 
Hollet-upra, 498 ; Hollong, 500 
HOLOTHURIAN, Edible, 122. 
Hominy, 1138. 
Homos, omos (Cicer), 295. 
Honey, 128, 1109; Honey-sucker, 132. 
Hoo 132, 142. ) 
H i, 83. 
Horpea oporata, 128. 
Hops, Substitutes, 759, 1047. 
Horpevm (Barley), 49, 640-4, 1046. 
Horee, 504. 
Horn, Hornmeal, 644-6. 
Hornbills, 142. 
Horse Radish, 784. 
Horses, 749. 
Horti-surat, 161. 
Hosiery, 623. 
Hotte godhi, 1084, 1099; Houne; 908; 

Howalo, 1009; Hpetye, 151, 161; 
Heae-dan, 92; H’sang, 707; Hea- 

angur, 1114; Huchcehellu, 506, 625 
Huda, 104; Hudhud, 142; Hukka, 
htikah, hookah, 99, 362, 646, 777, 
811, 886, 1063; Hukm chil, 884; 
Hukna, 140; Hulga, 504; Huli, 
525; Hulle, 504; Hullu kabbu, 937: 
Hulluvh, 1072; Huluparia, 520; 
Him, 140; Humez, 295; Hummatu, 
488. 

Houmvutvus Luputus, 759, 1047. 
Hunase, 1066; Hundi, 1039; Hundi- 

bet, 201; Hung-hua, 277; Heni, 
908; Hunia, 748; Huni koku, 
139; Hunna, hunu, 710; Hura, 
1053; Hurali, 504; Hurgalu, 204; 
Hurrasa, 1044; Hurrea, 1107; 
Hurrial, 134; Hurriba, 133; Hu- 
saint, 1118; Huss, 1052; Hulu 
paria, 520 ; Hyamaraka, 1131 ; Hyan, 
7 46. 

Hydrindigotin, 682. 

! 
Iagra, 931. 
Ibex, Himalayan, 644, 743. 
Icha, 1121; Ichal, 885; Iddali kalu, 
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762;  Iddallu, 333; 
Ikar, 929; Ikh, tk, tkhari, ikshu, 
930; Jia (Mackerel), 546;- ia, 
ella-kura, 114; Ilang-ilang, ,821; 
Ilavam;| 521; Tléyechi, 511; 
Ildyechi-dané, 65; Illé, 198 ; Illipi, 
117, 120; Illupet; tllwpai, 116-7 ; 
Ilta, 103; Ilwa, 59; Imphee (Sor- 
ghum), 929, 1041; Jn, 500; Inan, 
144; Inbo, 500; Inchi, 1139; Ind, 915. 

Indaconite, indaconitine, 23. 
Indarjau, 1131. 
Indian-grass Oil, 451. 
Indian Nut, 351. 
India-rubber, 383, 647-60. 
India-rubber Fig, see Ficus elastica. 
Indican, 682. 
Indico, see Indigo. 
Indicollite, 563. 
Indiglucin, 682, 
Indigo (Indigofera), 49, 115, 447-8, 

660-85, 770-1, 955; . . . Assam (Stro- 
bilanthes), 1051; ... White, 712. 

Indigotin, 682; Indirubin, 682. 
Indrdcdna, 251; Indrasana, Indra- 

asana, 249, 252. 
Indra’s-food, 251-2. 
Indréyan (Citrullus Colocynthis), 316 ; 

Indrayan (Cucumis trigonus), 440. 
Ingani, 762;  In-ge-li, 546; Inguva, 

534; Inhame, 496; JInji, 1139; 
In-kohe, 500. 

Insects (Insecta), 685-6 (Economic), 
686 (Parasitic); see Diseases and Pests. 

Iodine, 50. 
Jonone, 458. 
Ioras, 132. 
Ipomaa, 686-8, 822, 1120. 
Ippa, 116-7 ; Irat, 204 ; Irakalli, 103 ; 

Irédo, 700; Ire, 655; Treval-chinip- 
pal, 554; Irhu, 116; Trot, 732; 
Trojappt, 926; Irpi, 116; Irél, 103. 

IsATIS TINCTORIA, 663. 
Isbadi, 991. 
Iscoamum, 98, 115, 188, 694-5, 776, 

865, 868. 
Iser, 905. 
Isinglass, 542-3, 695. 
Iskil, 1049; Ismad, 72. 
Isonandra, 628. 

Ikam, 707; 

Isoprene, 649. 
Ita (Wild Date), 885 ; Ita, (Soap Nut), 

979; | LIichumpannay, 885; Itt 
jitengi, 484; Ivak-char, 48. 

Ivory, 695-9, 775. 
Iwara memadi, 555. 
IxORA PARVIFLORA, 190. 
Ixtle Fibre, 44. 
Izkhir, 461. 

J 
Jacana, 134. 
Jack-fruit (Artocarpus integrifolia), 66, 

87, 94, 899. 
.JSaconet, 623. 

Jade, Jadeite, 560-1, 716. 
J adi, 1068 ; Jadu palang, 113; vane 

20; Jadwar, A491; Jafra,/ 142; 
Jéfran, 429; Jagala, 1044 ; Jaga- 
laganti, 499; Jaggery, jagara, jagra,. 
170, 293, 361-2, 714, 928, 931,. 
952, 1111; Jaghi, 141; " Jagni, 888 ; 
Jagya dumar, 538; Jahazi, 978: 
Jai, 96; Jainamaz, Rew, Jaiphal 
(Indian Walnut), 475. . (Nutmeg), 
791; Jalalia, 1086. wo ecuwht 

Jalap (Ipomcea Purga); 686... + 
Jalap, Indian (Operculina Turpethum), 

822. fil 2 Tey ] | 

Jali (Cane), 202;... (Cassie Flower), 14 ; 
.«.(Filagree, Screen), 715; ...(Gum 
Arabic Tree), 3; Jalla bet, 202; 
Jalpai, 511; Jalyniar, 294; Jam, 
526; Jama detud, 100 ; Jamél-gota, 
437; Jdmédli, 1086; Jaman Plum, 
525-6; 1005, 1109-11; ... (Pome- 
granate), 909; Jamana( Bird Cherry), 
906 ; Jamani, 1110 ; Jamawar (Tex- 
tile), 1125 ; Jamba (Cannabis sativa), 
249; ... (Guava), 907; ...(Hruca. 
sativa), 180, 184; Jambava, 526; 
Jambho, 180; Jambiri, 326... 

JAMBOSA, 525-30. 
Jambu, jambul, 526; Jamdani (Textile), 

618 ; Jamnapari, "145.5 Jamowa, 675; 
Jandgi, 555; Jandel, 96 ; Janewa, 
54; Jangal ka partingi, 911 ; Jangal- 
murgh (Jungle Fowl), 134-6, 140 ; 
Jangi (Indian Hazel), 428... 

Jangli (—Wild) agar, 73; ...-akrot, 47 ; 
...-badém (Indian Almond), 1073 ; 

. -badam (Sterculia foetida), 1050 ; 
...bhang, 225; bhindi, 629; 
. . -chi-chénda, 1081 ; .. .haldi, 
443; ...-methi, 991; .. . pipli, 538; 

. -piydz, 1049; ‘-suran,. 65 ; 
. -takla, 288; Janhe, 868; Janjida, 

252 ; : Janthoré, 155; ; Janumjan, 1148 ; 
Jao, 100. 

Japan Wax, 914. 
Jara, 915; Jardmkush, 462 ; Seniaiae 

887 ; Jarang-gigi, 543 ; Jarat, 142 ; 
Jargadi, 392; Jargi, 1121 ; Jarhan, 
832; Jari (Cotton), 577, 581, 594; 
... (Ficus religiosa), 538; Jari, 
Jerry (Indigo), 665; Jaria shora, 
973; Jarikha, 882; Jaru, 1003; 
Jaril, 701 ; Jarvo, 1003 ; Jasavanda, 
629; Jasha, 930. 

JASMINUM, 820-1. 
Jasper, 562, 716. 
Jasta, 402; Jastind, 71; Jdsiut, 629 

Jata,. 405 ; Jatamdnei (Spikenard),. 
119255) Jatamansi, Indian (Cyperus: 
rotundus), 463, 466; Jat: (Bamboo), 
et . jatri (Mace), 791; Jatiko, 
1121. , 

JATROPHA, 699-700, 1012. , 
116; Jauandra, 

 Javandla, 1032 ; 
Jatuka, 533; 

1032; Jav, 
Jau, 
640 ; 
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Javasa, 720; Jave, 1121; Jave 
godhi, 1084, 1099; Javi, 96; 

+ rg 206 ; Jawdshir, 635; Jawit, 
3 Jawolum, 134. 

Say. | Blue, 132, 139-40, 142. 
ieee is myo, —tae 987; J 5 
Hy ; agri, 71; Jegachu, 
ieee ue oa Je 486 ow 
$f ; emudu, 531; enappa, 

Ly <meta a Jenu, 128. 
y> 

Jeramanis, 887 ; Jerasayna, 908 Jeri, 
192 ; Jerry, sce Jars ; Jeru, 001. 
Jesuit’s Bark (Cinchona), 302-10. 
Jetht (Cotton), 581; ... (Rice), 832; 
 Jewar, 135, 141 ; ‘Jewary, 1032. 

Jew’ 8 Mallow, 405. 
Jhadicha-mitha, 48 ; Jhampi, 2; Jhan, 
1073; Jhajhinda, 1081 ; 
sycoonly Jharberi, 1143; 
 namak, 48; Jhilma, 831; Jhingd, 
754; Thinwa, 833; Jhirina, 22; 
Jhonki, 392; Théto, 406 ; Jhaulas, 
115; Jhtngara, 843; Jhut, jhuto, 

'ghéto (Jute), 406, 410; Jia, 249; 
Jibang, 1143; Jids-mamidi vittu, 

. ete 141; 
Jilledu, 205; Jilli boo), 99; 
Jinjali, jinjli, see ener Jinjini, 
662; Jinsonge, 196; Jiotish-mati, 
292; Jird, jiraka, jirana, 442; 
Jirah, 716; Jirhul, 294; Jitangi, 
484; “ait 774; Jivadali, 525; 
Joba, 629 

Job’s Tears, 392-8. 
Jod, 1084; Jofu, 249; Jojo, 1066; 

Jo-kul, 785; Jom, ‘121; Jonaria 
(Wheat), 1087 ; Jondhala, 1031 ; 
Jéndhariya, 869; Jon-khar, 48; 
Jonna, 1031; Jonua, 538; Jotia, 
100 ; Jovi, 538; Jowa, 100 ; Jowari- 
hatti, 584. ig 

Judr, jowdér (Indian Millet), see 
Sorghum vulgare ; Jubla, 463 ; Judi, 
681; Jugi jugi, 132. 

Juans, 700, 812. 
Juhi, 821. 
Jujube, 1143-4. 
Junala, 1132; Junab, 430. 
Junous, 432, 461, 466, 776. 
owe Fowl, see Jangal-murg h. 

312; Junri, 1132; Junsong, 
oan, Juri, 114. 
JuRINEA (Himalayan Dhup), 821. 
Jurkandéli, 161; J , 330. 
Jute, jiita (Corchorus), 405, 865, 868, 

924, 1027-8; . . . Amercan (Abutilon 
Avicenna), 2. 

Jutili, 61; Jutta (Villebrunea), 164 ; 
Juvani, jurani, 285; Juwa, 629. 

Jyree Tea, 45, 237, 

K 
Kaat-amunak, 699 ; Kabdb-chint, 890 ; 

Kabaing, 293 : Kabdl, 884; Kabarra, 

264; Kabaung, 1061; Kabbar, 463 ; 
Kabbu, 990; Kabonan, 887; Kébri, 
276; Kabshing. 700 ; Kabad, 659 ; 
Kabutar, 134; Kdch, 489 ; Kachakra, 
1079; Kachan, 409; Kachang, 23 ; 
Kachara, 406; Kacheha shore, 973 . 
Kachchi, 308 ; Kachhur, 449; Kach- 
kela, kach-kula, 787-8; Kachndl, 
ope 121; Kachola, 489; Kaehra, 

(Lagenaria 
Kadet, 2 a EY 1108; Kadli, 295 ; ; 

= Gourd mom), 512; na (Squash ) 
44 ; "ee gthojur. 781; ...-#trola, 

Kaduva-pal, 531; 4, 

, 28; Ka- 
ghuti, 487; kdaghzi-nimbu, 326; 

agirt ranket, 651; Kagli, 9%; 

Kahruba, 1105; Kahu, 1072; Kahwah, 
888; Kaida, 777 ; 

743; 
seed 121; Kaindal, 135; Kaing, 

Kainit, 771. 
Kaiyeni, 401 ; Kaji, 186; Kdjla, 141; 

Kajli, 937, 942; 

Kakhi, 579; Kakkatén-virai, 686 

Kakadi; Rabin, bobuné, 986. i135 ; 
), 1142 ; Kala- 

alabandu, kalabol, 
59; Kalachi, 191 ; Kdlé-dana, 686 ; 
... dhatird, 488; ... ganna, 936; 

wth | Kaila haldi, 443; 
» kali, (Quicklime), 

i ae tid vena (Limestone), 
710; Kala-jerah, -terah, 283; kdala- 

99; Kalaka, 
Kdlakdt, 

Kala katwa, 981; Kalakut, 
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484; Kéla séka, 405; 0... sulajit, 
873; ... shim, 2483... shira, shalfa, 
1001; ...-siris, 46; Kalath, 504 ; 
Kdila-til (Niger Seed), 625; Kala til, 
kala-tél, (Sesame), 981,983 ; Kala- 
titur, 134; Kala trimba, 532; Kala- 
wah, 742; Kalaw-bin, kalawthee, 
1067; Kala-zoun-si, 97; Kalbir, 
487; Kdlbondi, sn 9h 

Kale, 182, 
Kalengi-cansjava, 249 ;) " Kalein, 191; 

Kalfah,: 314-5;  Kalhenyok, 821; 
Kali, 1116; Kali, see ° Kalai; 
Kalia, 103; Kalichas, 275; Kali- 
dudhi, 441; Kéli-ghés, 463 > Kadlij, 
135; Kali-jadi, 936; ‘Kali-ka- 
chuna, 710; Kali ki gagli, 399 ; 
Kéli kushal, 1087; Kali lara, 774; 
Kélonunne: 327; Kalinbak, 325; 
Kalinda, 316; Kalinga, 640 ; Kalin- 
gad, 317; Kalin, 271, 275; Kalinse, 
393; Kali ring, 911; Kalivi, 270; 
Kédlkashundd, 288 ; Kalkastari, 629 ; 
Kalla bans, 100; Kallar, 767 ; Kalli; 
530; Kdlmeg, 69; Kalmi-sak, 686 ; 
Kal mungil, 102 ; Kalo-bikhuma, 21 ; 
Kalon, 903; Kalénji, 811; Kalpam 
(Hemp), 249; ... (Substitute for 
oil), 27; Kalpayin, 499; Kahin, 
1107; Kalina, 833; Kaluwara, 498. 

Kaméddh, 833; Kamdkda, 780; Kama- 
rakha, kamarangd, kamrangd, 97; 
Kamarkas, 189; Kambild, 755; Kam- 
bili-piich, 785 ; Kambu%, 78, 603, 869 ; 
Kamela, kamala, 55, 755; Kamfer, 
244; Kamhyem, 160; Kaminian, 1052; 
Kamld-nebu, 322; Kamma-regu, 94 ; 
Kamohi, 887; Kamrup, 1005; 
Kamugu, 83 ; Kamin, 442; Kému- 
réli, 326; Kan, 270; Kana, 929; 
Kanabira, 249 ; Kdnagi, 791 ; Kanak, 
1082; Kanakaphdla, kanako, 437; 
Kanal-myle, 140; Kanalu, 196; 
Kanaq, kanas, 249. 

Kanara Nut, 352. 
Kanbdar, 354; Kan-bhendi, 755; Kanch, 

563; Kanchan, 1005 ; Kanchana, 565; 
Kan-che, 930 ; Kanchwrai,1051; Kan- 

‘da (Onion), 58; .... (Taeca pinna- 
tifida), 116.;....-godda, 65; Kandal 
kema, 534; Kdnddmiruga-mirattam, 
908;  Kédndar, - 990; Kandeb, 
204; Kandiara, 276; . Kandika, 
1144; Kandir,; 249; Kandla, 121; 
Kandur, 902; Kangar, 1080; Kan- 
ghi, 2; Kangji, 537-8; Kédngni, 
988; Kangra, 1031; Kangu (Italian 
Millet), 843, 988; Kanha, 1072; 
Kanhlyem, 1051; ° Kanhya, 538 ; 
Kanja, 190; Kaijika, 1108; Kan- 
jiram, 1051; Kank, 1082; Kankala, 
890; Kankar (Cassie Flower), 14; 
... (Lime), 608, 711; Kankira, 144; 
Kankutake, 554; Kanli-kund, 116; 
Kanmar, 979; Kannuchi, 888. 

Kanoff, 630.  . - OST  .eaea 
Kanrai,' 1051; Kéns, 930; Kédnsa, 

. 401; Kansi yeagreentooe spon- 
taneum), 930; ... (White Brass), 
402; Kant, 249;° Kanta-dlu, 496; 

’ Kanta bans, 99; Kantaka,  kantal, 
 kanthdl; 94; “hantala, 81; Kantali 
“kakuri, 439 ; Kavitali:kela; 787; 
Kanta-siris, 45; Kantemath, 63; 
Kanthan,. 486;  Kantidri, 276; 
Kantosirayo, 15; Kanvi, 583-4; 
Kanyin (Spurgewort), SF gincrar dy 
(Dipterocarpus), 499, 501 5: <a 
yingok, 500. 

Kanyin Oil Tree, 501. 
Kanyoung, 501 ; Wi te 834 5 ois 

zaw, 116. vert 
Kaolin, 330. > 455 rash Ay 
Kaon, 988; Kaoria, 3; Bapardat 989 ; 

Kapardaka-dhasma, 710; Kapasiya, 
629; Kaphitki, 164 ; ‘Kaphle; khapli, 

~ 1084, 1087 ; Kapi, ‘364; pac 2p 
144; Kapli, 755. 

Kapok, 521, 571. 
Kapsi, 160; Kapti, 804 ; Kip, 244 ¥ 

Kaptrkachri, 776; | Kar; karu, 
(Rice), 836-8 ; Kar, karar (Saf- 
flower), 276; ‘Kara, 640; Karafs, 
72; Karail, 102; ‘Karain) 902; 
Karaka, 1073; Kéram (Carbonate 
of Potash), 48; Karam (Myrrh), 
400; Karampu, 527; Karan, 785; 
Karanfal, 527; Karangalli;? 9); 
Karangi, 1066; Karang kunthrikam, 
248 ; Karanj- caké, 948 ; Karankusa, 
462 ; Karapu kongiliam, 248; Ka- 
rart, 141; Karaundd, 270, 1005; 
Karaung, 190; Karawya, 284; Kar- 
bo, 732; Karbuz, 437; Karchi, 
640 ; Kardi, kardai, 276, 278; Kare, 
498; Karedha, 1073; Kare kabbu, 
937; Karekai, 270; Karél, 264; 
Kareta, 991; Kari, 333; Karigo, 
317;  Karijirigi, 811;  Karikata, 
139; Kari manjal, 447 ; Kari-mara, 
499 ; Karim-polam, 1080 ;. Karingi, 
1132; Karinthagara, 908; Kérit, 
440; Karivana, 646. rfl 

Kark, 102; Karka, 777; Karkach, 
963 ; Karkandhavu, 1143 ; Karkaya, 
1073;  Karkim, 445; Karmabres, 
532; Karmah, 882; Karmai, 120; 
Karmaranga, 97; Karna nebu, 325 ; 
Karnipa, 930; Karoton, 490; Ka- 
roya, 284; Karpa rog, 1117; Kar- 
pasd-i, Kérpasi, 522,570; Karptra, 
244; Karra, 485; Karruwa, 313. 

Karsh ‘aih, karshu, 911; Kérst, 716 ; 
‘Kartal, 1031 ; Kéarttu-kizhangu, 489 ; 
Kari, karuvelam; 3; Karua, kar- 
ruva, 310, 313; Karut-taroi, 755 ; 
Karumbi, 930; Karin, kimu, 999: 
Karunai-kizhangu, 65; Karun- 

' gandan, 98; Karunkdli, ka 
498; Karun-shtragam, 811; Karu- 
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~umate, 488; Karvi, 1117; . oe, 
264 ; Karwat, 71; Karwa-tel, 183 
‘Karwa-tu, 316 

Kas (Indian Hemp), 249; Kéa uate. 
spontaneum), 930; 

“980, 1122; Kasai, kasi, ka-wi, 392-3 ; 

Kasaile, 83; Kasa-jonar, ; 
' Késamarda, 
/ 9278; Kasaraka, 1051; Kasei, 393 ; 
 Kaseru, 466; Kashfa, 174; Kash- 

kdsh, 846; Kaskus, 402; Keomal, 
130 ; Kdsmirajanmd, 429 ; Kdeéndi, 

| Bdsundd, 288 ; Kaspat, 532 ; Kassai- 
“bij, 396; Kasser, 882; Kassumar, 
. 980;. Kastura, 785; Kasturi-bhendi, 
ieee Kdsumba, 2716; Kaauria, 

Kat, 365; Kata, 1001; Katambi, 553 ; 
 Katain (Cotton), 571; Katan (White 
- Silk-Cotton), 521; Katanga, 99; 

Kateli, 577 ; Katevala, 31; Kath, 10, 
1); Katha, 8; Kathdl, 94; Kathia, 
‘kathi, 1086, 1093 ; » jaedhendor, keath- 
sola, 29 ; Kathiya bhang, 254 ; Kathol, 

- 919; Kathén, 833; Kath-shim, 248 ; 
Kathu, 532; Kati (Cutch), 9; ... 
cheer real Gerardiana), 115; ... 

i, 278; Katila, katira, 1051; 
Katil belati, 578; Kat illupei, 627 ; 
Katira, 95, 168, 1051; Katjang 
(Dolichos Lablab), 508 ; ..'. (Ground- 
nut), 74; Kat-karang, 190 ; Kat- 
kari-muga, 1009; Katki, 405; 
Katkura, 1003; Katmanli, 121; 
Katsawar, 521; Kattal-ka-chuna, 

/ 710; Kattan, 720 ; Katthia wala, 978 ; 
‘Katti mandu, ae rows 120 ; 

640; Kdtvel, 440; Kédtydl, 124. 
Kauddé, 1049; Kauka, 102; Kauk- 

hnyin, 1039 ; Kaukkyi, 838; Kauk- 
nyin, 101; "Kaukyin, 838; Kaula, 
et Kaulanji, 1110; Kailia babul, 

‘  ‘Kaundal, 1081 ; Kaung, 760; 
mews 264; Kauri '(Cluster Bean), 
449; ... (Shell), 989; Kaura-ro, 

114; Kava, (364; Kavadi, 989; 
. Kaval, 269; Kavandala, 1081; 
Kaviang, 1053 ; Kavika, 526 ; Kavi- 
katti, 498; Kawa, 364 ; Kawa: tile, 

102); Kawriya; 22; Kdyam, 534; 
Kayet, kyet, 651; Kayik, 743 ; Kay 

enwa, 103 ; Kayu, 72; Kayur, 518 ; 
Kazu, 161; Kea, 777; Keeara, 420: 

. Kechu, 508 ; K ) 
Kedari chua, "63; _Keersal, Aico 
kirsal, 10, 115 Keiao, 902; Keiiri; 
888; Kejur, 885; Kekchi, 610; 
Kekune: Oil, 47; Kéla,: 187 ;,.Kelep 

Ant, 569, 610; Kelkel, 288 aan + Hiden, 

Kelp, 50, 

py ape : “, om, 

sa od 
coracana), 520; ... (Red 
629; Kenda, 188; Kenda, 400 “00; 
Kenevir, kennip, kentyr, 9; 
101; Keonla, 320; Keori ( » 
291; «. 645; Keri, 161; 

mor, 140; Kernani, 625, 
Kerosene, 454, soy 812, 872-0, 1000. 
Kerow-simbi, 880; Kerra, 1051. 
Kerrornorus Leran, 628, 
Kersai, 392; Kerze, 708; Késar, 429; 

Késari, 838 ; Keadri dal, 902; Keseru, 
1012 ; Keeu, 915; Keaur, 406 ; 
188 ; Kethe, 1008 ; Ketki, 31; K 
keva, kewi, 99; Ketuki, 777; Keun, 
720; Keura, keora, keori, 188, 777, 
_— 1133 ; ye age Kevir, 520 ; 

eyan, khabbu, Keyini, 
ni, 201; Khabium, 912; byeing- 
khadar, 767; Khaghal, 688; Khago, 
~~ Khai-pok, 707 ; Khair (Cutch), 

. (Cymbopogon Jwarancusa), 
tot " Khajalya rog, 1117; Khajér, 
114, 882; Khajuria, 937; Khajér'ka 

bokla, khajur mnt 884; Khajuwa, 
564; Khaka, 1 Khékhas, 846; 
Khdkra, 189; ar 1127; 
Khalis, 1143; Kham, kham-dlu, 492, 
496; Khamdél, 885; Khamazora, 
1120 ; Kham-lakh, 1053; Khamo, 
913; Khamrak, 97; Khand, 952 ; 

113 ; Khanjak, 902; Khanpuri, 584 ; 
Khanr; 952; Khapli, 1084, 1087; 

_ Khar, 113-4; Khara, 906 ; Kharak. 
885; t kharmuj, 437 ; 
Kharbuza, 269; Kharchu, 774; 
Kharda rog, 1117; Khdrek, 504; 
Khareu, 911; Khéreza, 276; Khari, 
kharinun (Glauber’s Salt), 56; ... 
(Medicinal Clay), 330; ... (Sugar- 
cane), 937; Khari (Sodium Sulphate), 
51; ...-lani, 114; Khari-matts, 710 ; 
Kharjéra (Wild Date), 885 ; Khar- 
jura, 1044; Khark, 205; Kaharra, 
330; Khdrtuma, 316; Khdr deara, 
54; Kharya-mitti, 710. 

981 ;. Khaa-khas, 116, 462, 
686, 775, 778, 1106; Khassnib, 535 ; 
Khastila, 846; Khatta, 326 ; Khattu, 
715; Khau, 767; Khavi, 461; 

Khayan, — 

Khesdri; 507, 703, 829; Kheases, 618 ; 
Khesla, 624; Kheu, 779; Khewnau, 
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538; Khilims, 275; Khira, 439; 
Khirni, 1181; Khirva, 915; Khnap, 
99; Khoidai, 1053; Khotru, 9; 
Khonch-bogla, 139; Khor, khori- 
khor,. khor-ka-khor, 14-7; Khotbir, 
427; Khowa, khoya, 473-4 ; Khuibani, 

519, 845, 868; Kodra (Eleusine 
coracana), 161, -197,.518, 835; ... 
(Paspalum scrobiculatum), 868, 871; 
Kodu (Cyperus corymbosus), 466; 
...  (Lagenaria vulgaris), petit 
Kodzo, 186. 

905; ‘Khud, 1060; Khuma, 1051; | Koel, Indian, 133. 
Khunbut, 14; Khund, 751; Khungi, Koelo; 333 ; Kogar (Holarrhena), 640 ; 
deva, 578; Khini, 269; Khunti, 
674—5, 680; Khunuk, 488; Khurdsni, 
625; Khurat, 742; Khirma, 882, 

Kohala (Barley Alcohol), 1043-4 ; 
...(Pumpkin), 441; Kohi, 183; Kohi 
bhang, 256; Kohila, 133. | 

885; Khurpakka, 742; Khurti, 449; | Kohl-rabi, 182. eT 
Khishab, 115, 884; Khusro-ddru, 60; | Kohumba, 780; Koia-pipali, 113; 
Khyen-seing, 1139 ; Khyir, kir, 470, 
472, 475; Kia, 211; Kiahong, 779; 
Kiamoni, 526 ; Kiang, 1139; Kiari, 
264 ; Kibi bidaru, 102 ; Kich-chitick- 
kizhangu, 444 ; Kichri, 709. 

Kickwxia elastica, see Funtumia elastica, 
655, 

Kief, 249;  Kienki, kyinki,. 163; 
Kikar, 2; Kiki, 915; Kztkra, 311; 
Kil, 578; Kilam, 73; Kilangu, 
1028; Kilar, 291; Kilataka, 470 ; 
Kilchia, 140; Kilkila, 139; Killar, 
115; Kelli, 141; Killingu, 1049 ; 
Kilmora, 130; Kilonj, 911; Kils, 
710; Kiltas, 115; Kilu, 776; Kim, 
520, 758; Kimbu, kimu, 999; 
Kimri, 537; Kimti, 325; Kimukht, 
547; Kina-kina, 302; Kin-dur, 
kinif, 249. 

Koir, 9; Koiral, 120; Kokabdlarz 
(Mica), 781; Kokah, 136; Kokam, 
kokum Butter, 479, 553, 812; 
Kokha, 981; Kokko, 45; Kokku, 

- 139; Kokwa, 101; Kol (Bee), 124; 
Kol (Walnut Tree), 700; Kola 
kende, 546; Kolan, 889; Kole- 
roga, 87-8; Kolhena, 833;  Koli, 
140; Kolidr, 120-1; Kolijdéna, 60; 
Kolisha, 547; | Kolissura, 10038 ; 
Kol-jen, 124; Kolsa, 333; Kolsa- 
ka-pathar, 762; Kom, 95; Kombu- 
pudalai, kommu-potta, 1081; Kom- 
buthem, 124; Komri, 140; Komunkus, 
890 ; Kon, 95; Konan, 
Konideh pitta, 142; Konegi, 123; 
Kong, 429; Kongki (Himalayan 
Cherry), 907;  «.. (eine! nut 
Tree), 981; Koni; 988, 

King-fish, 541. Konopj, konople, 249, 
Kingfishers, 139. Konraik-kai, 287; Koomlah Pine, 67. 
Kinnab, hinab, 249. Kopra, see Copra. 
Kino ‘Tree, The true (Pterocarpus | Kora (Setaria), 988; Korah, (Corah) 

Marsupium), 189, 908; ... Bengal 
(Butea frondosa), 189. 

Kinton, 311; Kiparoy, 144; Kirdémbu, 
527; Kiranda, 347; Kiranj, 988 ; 
Kiranti, 100; Kiraruga, 868 ; Kirds, 
kirdih, 58; Kiray, 114; Kirbut, 
317; Kirchern, 295; Kirfat-ed- 
darsini, kirfah, 314; Kiri, 293; 
Kuirkin, 547; Kirkiria, 311; Kirm, 
kirmaz, kirmddna, 347;  Kirmai, 

Silks, 1014, 1024-5; Kora, 465, 
467; Kora-kdnda, 59;  Korak-bet, 
201; Korala, 120; Koran, 902; 
Korattai, 1081; Koreki-jhar, 465; 
Korkkar, 249; Kosa (Water-vessel), 
402; ... (Saccharum spontaneum), 
930; Kosen, 393, 396; Kosha, 406 ; 
Koshtd, 406 ; Kosi, 739; Kossa, 89; 
Kostum, 980; Kosuwm, kosumba 
(Schleichera), 980; Kosutteni, 128. 

1053; Kirmdlad, kirmdri-owa, 93; | Kotamalli, 427;  Kotanpam, 1082; 
Kironli, 204; Kirrari, 293; Kirs, 
249; Kirth, 398; Kirydt, kiryato, 
69 ; Kishdr kundur, 174 ; Kishmashi, 
1110; Kishta, 910; Kismis, kisumi- 
suchettu, 1112; Kisri, 142; Kittul 
Fibre, 170, 187, 286, 429; Kiydsi, 
316 ; Kizaz, 563; Kizhkdy-nelli, 887 ; 
Kloei, 144. 

Knapios, 249. 
Kniss, 496; Knol-khol, 182; Koa, 

Kot-aralu, 547; Kotass, 733; Kote 
(Bees’ Dammar), 128; Kothamira, 
427;  Kotian, 627; Koto (Pinus), 
889; Kotoha, 99;  Kottai, 65; 
Kottei, 915; Kotu, 532; Koug 
kuombi (Bixa), 142; Koushikaha, 
400; Kovaria, kowaria (Cassia 
Tora), 288; Kovidara, 121; Kowri, 
kaoria (Acacia arabica), 3; Koya, 
1066; Koyelah, koyala (Coal), 383. 

1003; Kobbari, 350; Kobi, 182; | Kraidone, 204; Kraipang, 201; Kra- 
Koch, ‘746. muka, 83; Kreu, 911; Kring, 202. 

Kocnia mnpica, 114. Krios, 295. 
Kochinda nari-vengayam, 1049; Koda, | Kris, 496; Krishna-jirka, 283; ... 

104; Kodam, kodo, kodod dhan, 
868; Kodé, 518; Kodi, 686 ; Kodi- 

mirtika, 327; ...-tél, kata-tél, 981 ; 
Kriss, 493; Krits, kritz, 494. 

mun-dirrip-pazham, 1112;  Kodi- | Kroton, 915. 
» pullu, 457 ; Kodmurki, 1131; Kodon, | Krowai, 311; Krumbal, 538; Kehard, 
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‘56; Kehdri lévana, 57; Keumd, 
720-1 
er meshacich, 113; Kedar, 640 ; 

| Kudri, ; uarpuria, 446; Ku- 
‘bara, 83; Kubra, seo Kunddlé; 
Kubyakam, 1080; Kuea, kusa, kasa, 
251; Kuch, 644, 746. 

 Kucherebs, 295. 
Kuchkdr, 746; Kuchlé, 1051; Kuda 
oe Bark), 640; ... (Garden 

903; ... (Jarman Plum), 
526; Kuddia khdér, 171; Kudoly 
kempa (Cicer), 295; Kudar (Dio- 
ee care 499 ; Kuhar (Sand 

~<a ~— fae 134; Kuhila, 29; Kujari, 
292; Kuk, kukan (Dates), 885; 
Kukad-vel, 755; Kukarphali, 926; 
‘Kukndr, 845, 847; Kukri (Melon), 
439; 1132; Kukur-alu, 493 ; 
Kukydn, 882. 

Kil, 1143; Kula-dammar (Canarium), 
248; Kulat, 504; Kuldwan, 902; 
Kulese, 393; Kuli begun, 1027; 
Kilinjén, 60; Kulja, 746 ; Kulliada, 
128; Kulla-kith, 538; Kullu (Dios- 
corea), 496; Kulluk, kulna, 101; 
Kulnar, 716; Kulon, 902; Kilthi, 
kurthi-kalai, kurti (Dolichos), 504, 
871; Kiulté, 532. 

Kum (Tragacanth), 95; Kumad, 930 ; 
Kumal, 1; Kumdri; 59; Kumba 
kar, 838; Kumbala, 441; Kumbi, 
kumbir (Careya), 269, 1005 ; Kum- 
bulukay (Erythroxylon), 525 ; Kume- 
riah, 697; Kumhré, 130; Kém- 
kuma, 755; Kuémla (Crateva), 429. 

Kiimmel (Caraway), 284. 
Kumpta, 584; Kumra, 441; Ktmta, 

16; Kumtia, 18; Kitincuma-pesali, 
879; Kund, kurkund (Boohmeria 

ardinia), 161; nddnuga, 
Kundapula, 120; Kundi, 736 ; Kun. 
dol, 121; Kundrikam, 248 ; Kundur, 
174; Kéndur-rimé, 902 ;... Kundur 
unsa, 174; . zakar, 174; Kungi- 
diyam, 1105; Kungu, 845; Kungu- 
manu, 429; Kunj (a design i in shawl- 
weaving), 1127; Kunjad, kandur 
(Pistachio Nut), 902 ; . (Sesamum), 
981; Kunkudu, 979 ; "Kunkuma see 
Kurkum; Kunnadi, 563; Kun- 
pyaung, 1039; Kunro, 913; Kunsi, 
83; Kuntali, 128; Kuntela, 787; 
Kunti (Cexsalpinia digyna), 192 ; 
(Dammar Bee), 128; Kun 
pishin, 174; Krinyoe 891; Kunzad, 
902 ; Kupak, 133. 

KupERos, 466. 
Kuppal, 55; Kuppi, 887; Kuragé- 

mangjal, 142 ; Kurai, 466 ; Kura- 
kan, 518; Kurdl, 121; Kura 
pasupu, 447; Kurang, 774 ; Kurbi, 
1031. 

Kurchi Bark, 640, 

K 160; Kurku (Ban Tree), 
7; ..+ (Mallotus on 

755; apron 
420; coke, Bee mands i 
usum, 1112; Kurmang, 121; un 
pireanerseven Kurra, 640 ; Kur- 
sumbulle~pullie, 880 ; 
kurti, woo Kalthi; Kurtum, 276; 
Kuru, 405; Kurumba, 748; Kuru- 
mia, 270; ‘Kurund, 428; Kurundu, 

ursvabumara, 625, 

Kishi, 910; Kidsi, 498; Kuaturi, 
14; Kusubi, 276; Kusum, kuaumbo, 
kusumba, (Carthamus), 
276, 278; Kusumb (Schleichera), 
980; Kuswar, 935; Kuswari, 1003. 

Kit (Saussurea), 821, 980; Kutaja 
(Holarrhena), 640; Kute, 9; Kutela, 
kuthé (Carthamus), 278; Authi- 
rekai, 1026; Kutia, 1143; Kegildl 

Koda a0: Kutki (Panicum miliare), 
845, 869; Kutn, 571; Kutra, 518; 
Kuti, kw-tu, 211; Kutuka, see 
Kutaja ; Kutun (Gossypium), 571. 

Kiva (Cureuma), 444; Kuva mavi, 
773; Kuvdra, 59; : 

)s 
(Eeyption Sugar), 952 ; S ranatnene 

Kuzburai, 276; ‘Kwar (Vitis 
1112; Kyakatwa, 99 ; 

Kydn, 930; Kyankchin, 61; Kya- 
thaung-wa, 100; Kyauk-pauk, 742; 
Kyauktwin, kyaukchaung, 951 ; 
Kyaung-wa, 104; Kyay-gyot, kyay- 
ta-ma, 141. 

Kyp1a, 952. 
Kyeinga, 202; Kyeit, 393; Kyello, 
_ kyelowa Bamboo (Den us 

Brandisii), 101; Kyetmauk, 793; 
Kyetpanng, 659; K » O15; 
Kysoor, kaseru, kesur, ur (Scir- 
pus Kysoor), 466; Kytin (Tectona), 
1068; Kywai, ls 

287. 
Lae, lakh, (Tachardia 93-4, 
— 447, 537, —_ i 66, 1144; 

.. Button, 1061-2; ages ee ; 
. Garnet, 1061-2 ; . . . Seed, Stick, 

1060. 
Lac Tree, 980 
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Lacca, lacca Sumeéiri, 
. see Lac. 

Lacha (a quality of Saffron), 430. 
LACHNOSTERNA + (Cockchafer), 387. 
Lacquer-work (Burmese), 779-80; Lac- 
~work (Indian), 1063-4. 

Lada, 891, 896; Lddu, 323. 
Lady’s Fingers, 631. 
LacenartA, 440, 700-1. 
LAGERSTRa@MIA, 701, 1005. 
Lagh, 688 ; Laghu, lauha, 72; Laghune, 

486; Lahar, 196; Ldhi, 1037; 
Lahra, 869; Lai-hak, 183; Lajward, 
561. 

Lakh, see Lac; ...(Lathyrus sativus), 
601, 703-6, 1037; Lakhar (Rhus), 
914; Lakhiya (Borax), 172 ; Lakhéri 
(Lathyrus), 704; Lakkos chromatinos 
(of the Periplus), 1054: Ldksha, 
lakshd-taru, see Lakh ; Lakucha, 94 ; 
Lal (Ruby), 558 ; Lal ganna (Sugar- 
cane), 936; Lalai, 45 ; Lalakie, 144 ; 
Lal ambdri (Rozelle), 629; La-lawa 
(Musk-deer), 785; Lal-berela, 991 ; 
Lal-bethi,. 293; Ldl-bherenda, 700 ; 
Lal-bhopali, 441; Lalchwmi, 204; 

. Lal-devdar, 294 ; Ldalindradyan, 1081; 
Lalio (Cotton), 584; Ldlkd, 518; 
Ldl-khair, 9;  Lal-marcha, 265; 
Lalsag, 62; Lalshakar (Country 
Sugar), 952; Lama, 121; Lamaz, 
124; Lamajjaka, 462; Lameb, 98 ; 
Lamjak, 462. 

Lamp Oil, 358, 625, 860, 876, 916, 986. 
Lamshing, 888; Land, 113-4; Lana 

batu, 456; Bihan; 114; Lénang, 
1116; Landibé, 200. 

LanpDobputA (Rubber), 657, 649. 
Léng, 598, 704; Langa, 527; Lani, 

113-4 ; " Léning; 34125 Lanka, 481 ; 
Jue 8 531, 

Lanquas (Javan Galangal), 60. 
Lap het, see Letpet. 
Lapis Lazuli, 561, 663, 716. 

lachetta, laka, 

Lapsi, 1137; Lapta, 952; Lar, 439 ; 
Laranga, 320. 

Lard, 701-3, 752, 812-4. 
Largd, 914; Ldr-kdna, 903 ; 
Larks, 132-3, 135. 
Lasan, 58: Lasania, 562; Laser, 533. 
Laserpitium (Asafetida), "533. 
LASIOCOCCA SYMPHYLLIAFOLIA, 190. 
LASIOSIPHON ERIOCEPHALDUS, 546. 
Lasniyan, 562; Lassi, 475; Lat, 201 ; 

Lata kasturiled, 629 ; Latang, 101. 
Laterite, 61. 
Lathyrism, 705 ; LATHYRUS SATIVUS, 

300, 507, 598, 601, 703-6, 902, 1037; 
Lati-am, 660 ; Lationj, 60 ; Latkan, 
1425" Laini, 177; Latré, 703 ; 
Lauki, 700. 

‘Launea, 1091. 
Laung, 527. 

Laurel (Machilus odoratissima), 1009. 
Léwvana, 963 ; Lavanam, 963; Ldvan- 

chad, 1106; Lavandon, 60; Lavanga, 
lavinga, lawang, lawanga yer: 
527; Lavanga ren winner 

. patte, 311. 
LAWsontA, 821. Wo: 
Layo-gundli, 842. : Halse Al 
Lead, 402. eee 
Leaf, Indian, 313. 
Leather, 632; Saree 639. 
Lebleb, see Lablab, 50 
LEcANIUM (Coccide), “ah ah 60 
Leek, 58. . 
Leha, 195; Leik-kyae, 1079; ...-pyen- 

won, 1079 ; Lein, 720; Lelin, 125. 
Lemon, 325 ; «i Oil of, 327 eh 
Lemon Grass, 457-9 . Edible, $i- 

60; ... Oil, 457, S21. Fs 
Lentil, "708, 726. Sw 
Lendha, 869. re 
Leopard, 632. 
Lép (Plaster), 95; Lepi (Rice), 829- 

30. 
Lepidolite, Lepidonelane (Mica), 781. 
Leppett, see Letpet. 
LEPTOPTILUS DUBIUS (Adjutant), 140 
Lesu (Ficus elastica), 651; Leteki, 

783; Letkop, 1050; Letpan,. 168 ; 
Letpet, Leppett, Lup het (Tea), 235-6 ; 
Lettok kyi, 640; Lettouk thein, 1132. 

Lrucas CEPHALOTES, 483. 
Lewa, 856; Li (Pear), 910; Liasada, 

755) Libu (Sour Lime), 326. 
LIcvALA Peptata, 500. 
Lignum-vite, 484. 
Lieusticum (Mathosan ferment), 759. 
Licustrum Roxpuresu, 1047, 
Likh, 140; Likh-ar-u, 906. 
Lilac, Persian, 780. 
Lim (Blue Pine), 888; ... (Moulmein 

Cedar), 290. 
Lima or Duffin Bean, 880... 
Limanza, 888 ; Limba, 780; Limbarra, 

781; Limbié, 325; Limch, 114. 
Lime, “Carbonate of, Limestone, a0p- 

10, 712, 771. 
Lime, Sour, Limetta, Sweet, 326. 
Limonene, 284. 
Limonum (Lemon), 325. 
Limpdaka, 326. 
Linen, 721-5, 868. 
Linga potta, 1081. 
Linnet, Indian, 133. 
Lino, 720. 
Linoleum, 282, 814. 
Linon, 571, 720-1. 
Linseed and Oil, 719-21, 725-31, 741, 

770, 812, 817, 924, 1097. 
Linu, Linum, Linum vusITATIssIMUM 

see Linseed. 
Lipiah, lipic (Villebrunea), ' 164. 

. LiqguIDPAMBAR ORIENTALIS, 61,. 
Liquorice, Indian Substitute, 1. . 

. Litchi, Licht (Fruit), 793. 
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lobiyd, lobhya (Dolichos 
Lablab), 508; ... (Vigna Catjang 
879, 1107 : 

Locust, 
Lode (Lodh) Tree, 195, 756, 783, 1053. 
prac: i, 499; Loheri, ioep, Lola-sara, 

, ~ reaiae Léng ; , 188; , 527; 
Long ka morich, 267; Lont (Monal 

ae a fulgens, 135, 141 orus re: , 141. 
Loquat (Fruit), 521. 
Léré (Ficus religiosa), 539. 
Lorikeet, 109, 133. 

_ Loté (Hindu vessel), 402; ... (Melo- 

Luckeh, luqqin (Fan-tail Pigeon), 135 ; 
Luckmuna, 95; Lid, 290; Ludduga, 
see Lodh. 

LUFFA ®GYPTIACA, 49. 
Luit-marz, 890; Lukh (Typha), 777; 

Liikoi, likoikhun (Villebrunea), 164; 
Luli, 542; Lulingyaw, 311; Iw 
mam, lumang, 
LIunak (Sueda fruticosa), 114: 
Lunék  (White-goose-foot), 293; 
Lungi (Pheasant), 142; ... (Tur- 
ban), 618; Lunt, 906; Lunkaika, 
1081 ; Lwping, 1072; Lutki (Indian 
Hemp and Alcohol), 258 ; Lutni, 178. 

Lycium (Berberis), 130. 
Lycruom EUROP2uUM, 967. 
Lywai, 123. 

M 

Ma, chu ma (China-grass), 144; 
ma, chu-ma and si-ma (Cannabis), 
251; Ma (Safflower), 276; Mad 
(Mango), 764; Maar (Cocoanut), 
350; Maa tchi, (Chinese Water- 
chestnut), 465. 

Macassar Hair-oil, 281, 981. 
Mace, 791; ... Reed, 777. 
Mach, 882; Machakai, 911. 
MACHILUS ODORATISSIMA, 1009. 
Machla-ka-dant (Ivory), 699; Ma- 

chola, 113; Machra 139. 
Mackerel, 546-7, 549. 
MACLURA AURANTIACA, 999. 
Mad, 1043; Madd (Mangrove), 293 ; 
Mada (White Mangrove), 98; Ma- 
dak (Indian-hemp Drug), 8; ... 

ja), 821. 
Maddhika, 1044, 1112; Maddi (Mo- 

rinda), 783; ... matti (Terminalia 

hurikd, 552; Madhwalu, 495-6; 
Madhvi, 119, 1046; Madi, 103; 
Madiré (Rice Spirit), 760, 1043; 
Madki, 879; Madna, 141; Mador, 
205; Madow, 552; Madrasi (Silk- 

(Phaseolus radiatus), 871,882; Mage. 
lieranda, 699; agar bans, 99; 

nuga, 537; Maha Pangiri (Cym- 
bopogon Nardus), 456; Mahasir 
(the fish Barbus tor), 542, 547; 
Mahera, 705; Mahim, 937; Madi, 
100; Mahlaing, 864; Mahlu, 100. 

Mahoka (Chebulic Myrobalan), 1073 ; 
Mahoti hinpoli, 1026; Mahoua, 117; 

Mahr, 141 ; Mahta, mahwa (Bassia 
116-20, 188, 479, 521, 705, 760, 777, 
812, 815, 929, 1005, 1043, 1046, 
1109; Mahuk, 123; Mai (Chinese 
for Wheat), 1082; Maida, 1088; 
Mai-gyee, 1051; Mail (scum from 
Saltpetre), 974; Maila pani, 681; 
Matnam, 125; Mains, 732; Mai- 
nwat, 774; Maishdkshi, 400, 

Maize (Indian Corn), 66, 446, 497, 
834, 868, 929, 949, 1007, 1132-9; 
Maizena, 1138. 

Majethi, 926 ; Mdajén, majum, maajun, 
um ( is), 249, 258, 520; 

Mak, makal (Bamboo), 100 ; Makai, 
M see Maize; dkal akkai, 
(Colocynth), 316; Mdkdl 
chosanthes palmata), 1081; Ma- 
karam, 836; Makartendi, 499; 
Makham-shim, 248; Makhan, 475; 
Mdkhi, 887; Makka and Makké- 
sholam, see Maize; Makki (Indian 
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Gamboge), 554; Maklai, 16; Makol 
(Gypsum, 716; Makor, see Mak; 
Makora, 451; Makra, 518; Makur- 
kendi, 498; Makyauhkai, 47; Mal 
(Indigo), 681. 

Malabar Grass, 457; 
(Cocoanut), 352. 

MALABATHRUM (Cinnamomum), 310-1. 
Malacca-Schambu, 526;, Malach, 249. 
MALAcHRA, 755, 924. 
Malai, 780; Malaing, 186; Malai- 

tent, 123; Mdlakad beng, 907; 
Malaka jamrul, 526; Mala-konga, 
140. 

Maldive Nut (Cocoanut), 352. 
Male (Panicum), 842; Malghdn, 121; 

Mali (Pogostemon), 904; Maling, 
99; Médl-kangni, mal-kungi, 292, 
1005; Mallali, 498 ; Mallang-bagla, 
140 ; Mallay vembu, 781 ; Malleagirt 
(Sandal-wood Qil), 978; Malligiri 
(Nepal Sassafras), 310. 

Matuotus, 143, 755-7. 
Mallow, 2; ... Musk, 629, 
Malu Fibre, 121; Maluk (Diospyros 

Lotus), 499; ... (Taper), 919. 
Malum cydonium (Aigle), 26; ... 

Midicum (Citron), 318. 
MALVA VERTICILLATA, 148. 
Malvi, malwi, 739. 
Malwa Opium, 856. 
Mémadi, 764; Mambas, 931; Mambu, 

932; Mamird, médmirdn, mamiras, 
130, 405; Mdmre, 1112; Mamsi, 
792; Manak, 558; Manakka, 1112; 
Man-chetti, 926; Manchtilr, 124; 
Manda dhip, 248 ; Mandakaich, 25 ; 
Mandal (Eleusine), 518; Mandal, 
mandar, madar (Coral Tree), 84, 
523; Mandali, 73; Mandata (Apri- 
cot), 905-6 ; Mandhas, 116 ; Mandia, 
1107; Mandi kakuri, 439. 

Mandiocea, 766. 
Mandira, 843. 
Mandrake, American, 904. 
Mandri (Mats), 776; (Sedge), 

467; Mandud, mandal, mandia 
(Eleusine), 518; Mandukaparni, 
646; Mandwa, 518, 1135; Mang 
(Buffalo), 732. 

Manganate (Manganese), 762-3. 
Mangas, 764 ; Manggis, 553 ; Manghati, 

706; Mangi, 1072; Mang-kudu, 
784. 

Mango (Mangifera), 66, 87, 764-6; 
..s phul (Mangifera), 765; ... 
Climbing (Willoughbeia), 660; ... 
Fish (Polynemus indicus), 540-1, 
5473; ...Ginger (Curcuma), 443. 

Mangold-wurzel, 928. 
Mangosteen and Oil, 553-4. 
Mangrove (Ceriops Candolleana), 293, 

638; ...(Rhizophora mucronata), 
638, 913; ... White (Avicennia offi- 
cinalis), 98, 638. 

Malabar Nut 

Mangistan, see Mangosteen; Manhola, 
555; Manhra, 844. 

Mantrnor, 383, 444, 496, 657-8, 766-7. 
Manikjor, 134; Maniklal, 823. 
Manila Hemp, 436, 790, 924. 
Manila-kotai, Manila-nut (Arachis), 74. 
Manioc, see Manihot. 
Manir, manja, 141; Manjal, 445, 447; 

Manjal-mullangi, 489; Manjista, 
manjit, 926; Manka, 561 ; Mankand, 
963. 

Manna, 100, 102, 110-1, 888, 929. 
Mannal, 445; Manra, 910; Mansa 

8i7, 530; Mansil, 92. 
Mansonia GAGEI, 976. ; 
Manti-tayilam, 873; Médnthal, 546; 

Manthulli, 552; Manu, 914; Manua, 
576. 

.Manures, 543, 767-73. 
Manu-vuppu, 48; Manyenney, 873; 

Manyunth, 927. 
Maourta Puya, 163, 924. 
Maple, Sugar, 928. 
Mapiri-bet, 201; 

844. 
Marabout or Commercolly Feathers, 

141. 
Marachini, 766; Maralingam, 429. 
MARANTA ARUNDINACEA, 444, 773—4. 
Maratia might, 489; Mardti-moggu, 

168; Maravuli, 766; Mara-vuppu, 
48. 

Marble, 710-1, 715, 718. 
Marblewood, 498. 
Margosa (Nim Tree), 780; Marha, 

844; Mart (Banyan), 537;... 
(Betel-nut), 83; ...(Indian Sago 
Palm), 285, 

Mariscus BuLBOSUS, 465. 
Marithondi, 706; Marka, 764; Madrk- 

hor (Snake-eater or Water-goat), 
644, 743. 

Marking-nut Tree, 981. 
Marmalade, Bael, 27. 
Marmar, 710. 
Marmelle Oil, see Bael. 
Marmelos de Bengala, see Bael. 
Marrow, Cow’s (Gawmedt), 527; ... 

Vegetable, 441. 
Marsa, 63. 
MARSDENIA, 663, 924. 
Marten (Skins), 632. 
Martz, 896; Mdru (Grey Oak), 911; 

...(Terminalia tomentosa), 1073 ; 
Marud (Eleusine coracana), 517-21, 
1107; ... (Spirit), 757-8, 1046, 1107; 
Marudar singhie, 707; Mari, 
marura, 975; Madryjana, 1053; 
Mas, 565; Mashdl (Pine-wood 
Torch), 888; Mdsh-kuldi, 881; 
Mashru (Textile), 1125; Mast, 792; 

.. kodei, 837; Masina, mosina, 
mushina (Linum), 720-1; Massur, 
masuir (Lens), 298, 708-9, 903. 

Mastic Tree, 902. 

Mar (Panicum), 
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Maastiki, 902; Mastu, 470, Ln 483, 
Moeile (Calophyllum), 204, 

Boats, 765; Masdr, seo 
Massur; Maswai, 16; Mat ‘(Male 

- Bamboo), 102; Mésolons 909 ; 
| Maté-kissi, 130; M 

(Molasses), 952; Math, 
vex 871, 879, 1107; Mdthd, 475; 

athan, 1 02; Mathas, 1024; Mathi, 
; Mathio, 581; Mathosan, 759; 

‘ Math, 327 ; ‘Matiaree, 974; Méti- 
- mah, 505; Matka (Rajshai ), 
1015; Matkansha, 250; Matkom, 
116; Matna, 935, 937. 
Mats and Matting, 775-8. 
Mate, Calcutta and Madras (Madur), 

omne T77 ; Pmlechan: v4 ay ep ant-grass, 777; 
i,“ eaaiaaaies , 929-30; ... Sitalpati, 

Mattanga, 441; Matta-pal-tiga, 686 ; 
Mattar (Peas), ad 902 ; Mattari, 
869 ; Maiti, 89; . Black, 1078 ; 

'\-kalaie, 879 ; 

Mau-dlu, Maulan, 121; 
Maulsari, 821 ; Maunji, 929 ; Maura, ; 
Wart dca bikh, 22; Mauri, 552; 
Mavalung, 325;  Mavina, 764; 
Mawa, mdvd, (Desiecated Milk) 473- . 
4; Mawar, 925; Mawardi, 73; 
Mawashi, 764; Mawra, 119. 

Maws, Fish, 541-3, 549. 
Maya (Adhatoda Vasica), 25; Méyd 

(Gall Oak), 911. 
May Apple (Podophyllum), 904. 
Mayil-tuttam, 403; Mayin, 838; Ma- 

yuen, 393; Mazri, 776-7 ; Mazu, 
911; Mealumma, 162. 

Mecchino (Ginger), 1140. 
Meconium (Extract of Poppy), 845. 
Medanggori (Mezankura Silk), 1011. 
Medlar, Japan, 521. 
Medoloa, 484; Meetiya, 400. 
M (sugar refuse, puta), 952-3, 955. 
M f, 706; Meho, 317; Mehtab, 

560; Mehweh, 117; Meina, 133; 
Mekhak, 526; Mekhun, 248; Mek- | 
rap, 785. 

MELANORREG@A, 293, 779-80. 
MELEAGRINA MARGARITIFERA (Pearl 

Oyster), 557. 
Me tia (Nim Tree), 780-1, 914, 1046, 
Melica (milica), 1032. 
Meuitotus, 605, 1091. 
Mexrrona (Dammar Bees), 127. 
MexocaLamus (Bamboos), 103-4, 115. 
MELOCANNA BAMBUSOIDES, 103-4, 776. 
Melochia, 410 
Melon, Castor-oil (Carica), 269; ... 

Kakri (Cucumis utilissimus), 439 ; 
... Musk and Pumpkin (Cucurbita), 
441; ... Sweet (Cucumis), 437, 605, 
949; ... Water (Citrullus), 316; ... 
White Gourd (Benincasa), 130. 

ie ees 

Men ws, 
ie cin 886 ; Meret, Merve a0 
036; M 518; Mesakhé (Ville- 
brunes), 164; Meseal ( ) 35, 
1046; Mésha kar, 838; Meshi, 904; 
Mesta, mesta 629-30, 430; 
Meta-limbu, 325; Méthi, 1081, 114). 

Methyl eugenol, 457. 
Metl, 31. 
MerroxyLon Saov, 92. 

a 103; Meuuare, 64; Meva, 

Mezankuri Silk, LOLI; Mezey 117. 
Mezereon, 486 

. | Mezhuka, 125 ; Mhaishabola, 400; 
Midr-mardi, 285; Mheem, 00; 
Mhova, 116; Mi, 117; Mian kalai, 
276; Mibe, 74, 

| Micwerta CHAMPACA, $21, 1010-1. 
MIcROT@ENA CyMosA, 904. 

| Midu-ye, 333; Mighri, 845; Mihi, 
197 ; ‘Miknu, 99; Mildgu, 896. 

Miliolite, 710. 
| Milium, 393. 
Milk, 470-4; . . . Fish, 5475. . hedge, 

MILLETTIA Piserpa, 546, 759. 
Mimbu, 553. 
Mimosa Puprca, 30. 
MIMULUS MOSCHATUS, 786. 
Mimusors Kavukt, 627, 821. 
Min, 125; Mina, 869;. Minak tanah, 

873; Minang, 846; Minbaw, 285; 
Ming ts'ai, 211; Mingut, 530. 

Minivets, 132. 
| Minu-mulu, 881 ; ro Ace; ; Mircha, 

451; Mirchai, 686 
451; Mirga, 697 ; Miri, 896; Mir- 
tenga, 100; Mirydla tige, 896; Mis, 
401; Mish, 746; Mishmus, 905 ; 

. (Crystal- 
line Sugar), 952, 956; Misu-e, 333 ; 
Misur-pappu, misurpurpur, 708; 
Mita 687;  Mita-zerah, 283 ; 
Mitha (Aconite Root), 23; . 
(Common Salt), 963; ... (Paspalum 
ere 869 ; . (Raisin), 
1112; . - bar, 1117; .. biah, 21; 

om 22; ...-kaddé, 441; 
322, 326 ; tél, O81; 

aan 23;  aaiher; 23 ; Mithan 
(Gayal), 733 3  Miti, 56; Miteumata, 
fl ; Mitti-ka-tél, 873 ; Mi-ziphiyu, 

Mathie: 1030 ;. Mocha, 788; Mochai, 
508; Mécha-ras, 168 ; Mochi, 396 ; 
..-. Wood, 523; Moh, » 732; 
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Moha, moho, 116; Mohdgodhuma, 
1082; Mohona, 742; Mohoti, 120; 
Mohr, 708; Mohra, 22; Mohre, 
490; Mohri (Aconite), 23; ... 
(Hill Bee), 124; . Mohul, 116; 
Mohury, 124; Mokka  jonna, 
1132. 

Molasses, 952. 
Mole batta, 837; 

Molochia, 406; 
Moleuppa, 110; 
Molochina, 410; 

Mom, —125; Mom-china, 979; 
Momiri, 405; Mondl (Pheasant), 
135, 141; Mongla, 430. 

Monkey-nut, 74. 
Monk’s-hood, 18. 
Mooga, see Muga. 
Moon of the Faithful, .905. 
Mor (Balsam), 400; . 

134, 141; Mora, 562; Moraha, 490; 
Morasa, 114; Morchals, 141; Mor- 
has, 777; Morhun, 674, 680. 

MorinpDa, 447, 782—4, 1053, 1121. 
NorInGA PTERYGOSPERMA, 95, 812, 

895. 
Moringi, 162; 

mujh, 489-90. 
Mortar, 713-5. 
Mor-tuttd, 403; Moru, 911. 
Morvs, 784—5, 994, 998, 1046. 
Moshabbar, 59; Mosina, 721. 
Mosquito Blight of Tea, 228. 
Moss, China, 695. 
Moté-veldodé, 65; Moth, see Math. 
Moth, Lymantriid, 269. 
Mothd, 465-6; Motha-kolanjan, 60; 

Moti, 557; Motia, 452; Moti-al, 
see Morinda. 

Moti khajati, 161; Motiya (Jasmin- 
um), 821; . (Rusa Grass), 452; 
Moumineram, 144; Mowda, 188; 
Mowha, 116; Mowra, 521; Moya, 
694; Moydi, 538; Moye byah, 128 ; 
Moyum, 927; Mozhukin, 125; 
Mridvikd, 1112; Muchi, 499. 

MucuNA PRURIENS, 400. 
Muda muga, 1007; Mudar-kati, 467 ; 

Mudra, 258. 
Mud-skate, 543, 547. 
Mudupuchi, 78; Muga (Silk), 1009- 

ll; ...Mezankuri, 1011; Mugali, 
188; Mugalik, 777. 

Muer (Fish), 546-7. 
Mugrela, 811; Muhevehri, 439; 

Muhlah, 546 ; Muhori-ka-arak, 552; 
Muhiuri, 887; Miukali-parah, 547; 
Mukial, 100; Mukki, 555; Makna, 
697; Mukta keshi, 1027; Mukid- 
pita, 7175; Mukul, 400; Mula, 
490; Mulagu, 891; Mulaka, 490; 
Mulampandu, 437; Mula sink, 
912. 

Mulberry, Indian, 783-5; ... Paper, 
186, 862-4, 868; ... White, 784, 
998, 1046. 

Mules, 751. 

Morkov, 490; Mor- 

. (Peafowl), | 

Muli (Bamboo), 103; . (Radish), 
912; Mullangi, 912. 

Mullet, (Fish), 546-7; ... Corsula, 546. 
Mulls, 623; Multani matit, 330; 

Multuga, "189 ; Milighidi, 784; 
Munagdcha jhéda, 784; Mundia, 
1086;  Mundiri, 65; Mundla- 
buiraga-chettt, 168. 

MUNDULEA SUBEROSA, 546. . 
Ming (Phaseolus radiatus), 881-2, 

871, 879, 1107; Miunga (Coral), 
989; Munga (Sugar-cane), 937; 
... cluppu, 110; . arak, 784; 
Mungari, 1132; Mungil, 99; ‘Mungo, 
937; Mung-phali, 74; Mungra, 
912; Muni, 523; Munigha, 784; 
Minila, 491; Muni, 115, - 775, 
777, 865, 868, 929, 1110; Mdnja, 
929; Munji, 824, 831, 834; Muntin, 
533; Mupaung, 942. 

Mura, 257; Murada, 1073; 
831; Murdari, 633; 
707; Murdi, 278; 
string Hemp), 975; 

M creas 
Murdasang, 

Murga (Bow- 
. (Indian Kino 

Tree), 908 ; Murgali, 975 ; Miirgal 
mara, 553; Murha, 943 ; Muri- 
chung, 896; Murilla, 278 ; "M urina- 
huli, 553; M urjidn, 989 ; Murki- 
tumma, 14; Murkila, 174; Muro, 
912; Murrah, 734; Murral, Bae. 

MuRRAYA EXOTICA, 190. 
Murta, 775; Murungai, 784; Mu- 

rukku, 899 ; Muriip, 189; Murva, 
975. 

Musa, 49, 436, 786-91, 868, 924, 
Musa (Plantain), 788; ... 

Bean), 564; Misali, 963. ? 
Muscat-garlic, 58. 
Muscardine, 1001. 
Muscovado (Sugar), 951-2, 954. 
Muscovite, 781. 
Mushina, 720; Mushk, 785; Mushk- 

dana, 629; Mushti, 1051; Mush- 
timbi, 498; Musing, 784. 

Musk, Musk Deer, 785-6, 814, 821; 
.. Mallow, 629; ... Melon, 441; 

... Plant, Pods, Rat, Substitutes, 
786. 

Mussuck-ndba, 
Mustah, 553. 

Mustard, 176,726, 771, 812, 816-8; 
. Black, 176; ... Cabbage-leaved, 

182; ... Essential Oil, 183; ... 
Indian, 180-2; ... Sarepta, 181; 
... White, 176;... Oil, 183-5, 812, 
815-6; ... Oil-cake, 183-4, 726, 771. 

(Soy 

785; Musta, 465; 

‘MusTELA, 632. 
) Mustuka, 465 ; Musumbra, 59; Mu- 

sura-teniga, 128; Mutar, matta, 
706, 902; Mutcheh, 508; Mutchli, 
913; Mutha, 465-6; Muthel, avel 
(Cocoanut Oil); ... Oil, 357, 361. 

Miithera, 504; Muthu, 557; Mutki, 
449; Mutti, 557. 

Mutton and Beef, 754.» 
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Miiz, 787. 
Myauk, 496. 

IDERMA ACETI, 1108, 
Myeleh, 74; Myet- ung, 406 ; 

Myinwa, 102; Myl, 141. 
oy Common, also Nepal or Talking, 

Myouk-lok, 94. 
Myrobalan, 498, 638, 756, 1072; 
+ ‘Arjan, 1072; .. . Belleric, 638, 1072- 
» 8; ...-Chebulic or Black, 638, 

1073-6; . .. Emblic, 638, 886—7, 
Mysrh, 400. 

, M 
-” (Bharal Sheep), 746; Nabatul- 

1 . Nachinwa, 103 ; 
‘achius, 295; Nachuda, nachunt, 

e908 3 Nédchui, 518 ; Nadam (Cotton), 
» 580, 603; Nad ika, 406, 408; Na- 
dudana, . $22 ; 

Naha, 831; Naicha (Hookah Tube), 
- 99; ... (Mulberry Disease), 1000; 
' Nair, 547; Nai-shakar, 930, 932 ; 

- Naiwilli, 120 ; Najuphul, 911; Nak, 
910; Nakanda, 833; Nakhai, 273 ; 

_ Nakhtar, 291; Nakhter, 905; Na- 
khiid, 295 ; Nakka vulli-gadda, 1049 ; 

| Ndkshan, 1107; Nadal (Pseudostach- 
oe 104; Nala, nal (Phragmites), 

- 777; Nalada (Nardostachys), 792 ; 
- Ndl hans, 99, 100; Nali, 197; 

* Nélichi baji, 686; Ndlita, 406, 408 ; 
- Nalla-jiiakra, 811; .. .-purugudu, 
‘887; ...-sandra, 9; ...-ummetta, 
488 ; Nallenny, 981; Nalun, 329 ; 
Nal valanga, 484; Namak (Salt), 51, 
963-71 ; Namam, 330; Namdas, 
1125; Name, 496; Namlang, 99; 
Nana, 701; Nanas, na-ndt, 66; 
Nanbia, 1086; Nandruk, 1005; 
Néngli, 518; Nani, 475; Nan- 
longyaing, 14; Nannari, 628. 

Nannoruorps Rircureana, 776-7. 
Nanoi, 823 ; Nantayok, 61; Nao, 746; 

Naoni, 988. 
Naphtha, 873. 
Napus, Napo-Brassica, 176. 
Nar, 777. 
Narainganji, 418; Nérandj, 320; 
Ndrangi, ndéranjo, 320; Nara-sdra, 

48; Nara sij, 530; Narchd, 406; 
Nard, 456. 

Narpostacuys, 463, 792-3. 
Nardus indicus, 462. 
Narel, 350; Narghili, 362; Nadrgil, 

350; Nari (Blue Heron), 139; 
Ndri (Ipomoea aquatica), 686 ; 

408 ;° Nérikel ot paren 

Merton nse} athile (Werte Kesthen\B06. 
Narvas, 1031 ; Nas, 640; Nasari, 128 ; 

Nasha, 249, 259; Ndshpdti (Pear), 
910; Nashtar, 889; Nasri-jen, 128; 
Nasuk, 1143; Nata, 190; Natar, 
oo Nati, 837 ; .. , sechambe, 526 ; 

kd-daramul-akh 

Naudhd, 665 ; Nauka-thau-hau, 843 ; 
Nau-nau, 427 ; Nausaddr, 48 ; Néeal, 
526; Navanita, 470, 

Navet, Sweet, 176, 

Necrria, 229, 900. 
Neddi, 1066; Neela-hgmet-kha, 559; 

Neem, nim, see see Margosa; Nehare, 
542; Néla-bevinagida, 69; Nelabevu, 
1053 ; Néla-usirika, 887 ; ; Nela- 
vemu, 69; Neli, 1140; Nelkar, 485. 

Nelken (Clove), 526. 
Nella-nucha-konga, 140; N. 

845; Nelle, 886; Nelli, 824. 
NELUMBIUM SPECIOsSUM, 402. 
Neosia, neoza (Edible Pine), 888. 
Nepél (Croton), a, 42s 

; Nerebi, 247; 

NERIUM oDoRUM, 49, 663. 
Neroli, 327. 
Nervdlam, 437; Nervati, 746. 
Nests, Edible Swallows’, 138. 
Nettle, Fever or Devil, 162; ... Nil- 

giri, 151, 161. 
Nevli, 531; Newala, 1112; Newr, 

888; N (Indigo), 665; Neyi, 
478; N. 544 ; Ngap, 124; 
Ngapee, ngapi (Dried Fish), 544, 
547, 550; Nga-phyin-thaleb, 547; 
Nga-pri, ‘p42; N. 544; 
Nga-zheng, 546; Niala nimili, 140; 
Niame, 496; Niar, 746; Niato 
balam baringin, 628; Niato balam 

, 627; Nibu (nebu), 326. 
Nicker-tree, 190. 
Nicobar Nut, 352. 
NIGELLA SATIVA, 283, 442, 811, 820, 

1110. 
Niger, 479, 505, 625, 741, 812, 815, 820. 
Niggi, 486; valle ie Y Niéjni, 

762; Nil rer 
(Pheasant), fais Nit, 0635 Nitem., 
559: Nilamané, 663 Nila-thithia, 
403 ; ak ~ "rope 1053 ; sak? aes 

vcedpna *(Gwertia Chirata) 1053 ; 
Nilavirai, 288 ; Nilgai, 644 ; Nilgao, 
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663; Nilgur, 141; Nili-cha (lili- 
cha), 459; Nil-kalmi, 686 ; Nilkant, 
132, 140. 

Nill or Nil (Indigo), 665; Niélopala, 
nilufar (Blue Water-lily), 663 ; Nilva, 
741, 1039; Nim (Margosa), 780, 1046 ; 
Nimak (Salt), 963. 

Nimar Oil (Rusa Oil), 451. 
Nimari, 578; Nimbar, 15; Nimbu, 

325-6; Nimbuka, 326; Namili, 141 ; 
Nimma-gaddi, 459; Nina, 783 ; Nin- 
gdlo, 99. 

NIPA FRUTICANS, 170, 776. 
Nirbist (Aconite), 19-20; ... (Del- 

phinium denudatum), 491; Niér- 
gal, 99; Nirmal, 1051; Niérujani, 
429; Nirurt, 887; Nirvdla, 429; 
Nirvari, 824; Nirvisha, 20; Nisoth, 
822; Nisottar, 822; Nistri, nistari | 
(Silk), 996, 998, 1018. 

Nitre, 972-5. 
Nitta-tumma, 498; Niu, 350; Nival, 

5381; Nivarung, 530; Niwal, 430; 
Nohds, 401. 

Nopat (Opuntia), 348-9, 822. 
Notee or Newty (Indigo), 665; Nowl, 

141. 
Nucoline, 359. 
Nugge, 895; Nukhid dal, 295 ; Nulliti, 

498; Nun, 963; Nana, 783-4 
Nuni, 785; Nini-gatch, 192; Nuno, 
249; Nupsor, 311; Nur, 350; 
Nurdki, 578; Nuren-Kelengu, 494; 
Nurkah, 710; Nurma, mnurmah 
(Cotton), 576, 595; Nushki, 535; 
Nuskul, 188. 

Nut, Achem, 352; ... Betel, 83; ... 
Brahmin, Canara, 352; ... Candle, 
47;... Cashew, 65, 1046;... Ceylon, 
Coromandel, 352; ... Indian, 351; 

Malabar, Maldive, 352; ... 
Manila, 74; ...Marking-, 981;... 
Monkey-, 74; . Nicobar, 352; ... 
Pea-, 74; ’ Physic, 699; 

pid 1 "1080; : 
. Rush, 465. 

Pistachio, 902; : 
. Soap, 14, 979; z 

Nuthatches, 132. 
Nutia, 408. 
Nutmeg, 79. 
Nuveulu, 981. 
Nux-vomica, 758, 1051. 
Nwa-myet-yin, 466. 
Nwedo, 651; Nyaeh, 987; Nyah-gyi, 

783; Nyan, nyand, 746; Nyapaw, 
995-6 ; Nyaungbaudi, 538; Nyaung- 
gyin, 5388; Nyaung kyet paung, 651. 

NyYcCTANTHES, 430. 

oO 
Oak, Ceylon, 980; ... Silver, 383; ... 

True (Quercus), 741, 911. 
Oats, Oatmeal, 96. 
Obat, 935. 
OcHLANDRA TRAVANCORICA, 103-4. 
Ochro, okra, 631. 

_ Odjas, 572; 

Ocimum BAsInicum, 905. 
OpinAa Woptsr, 111. 

Odla, 1051; Odro, 742; 
Ocpata, 98 ; Ogal, 532; Ohez (Cinna- 
momum), 313. 

| Orp1um TuckERI, 1115, 1117. 
' Oils, 811-21. 
Oil of Almonds, 905; . American 

Chester, 879; ... Aniseed, 887; ... 
Ben, 784, 812; ....Camphor, 247; 
... Cardole (Cashew), 66;... Castor, 
920-3; ...Chaulmugra, 204, 1067— 

3; ... Chinese Wood-, 46, 503; ... 
Citronella, 455-7 ;. . . Clove, 529;... 
Cochin, see Cocoanut; ... Cocoanut 
(Copra), 357-61; ...Cod-liver, 361, 
542, 544;...Cotton-seed, 613-4;... 
Croton, 699; ... Dik, see Cardole ; 
... Dolé, see Mahua; ...Domba and 
Pinnay, 204; ... Fish, see Cod-liver ; 

. Gargan, 499, 501-2;... Ginger- 
grass, 451, 461; ... Ground-nut, 
81-3, 986; ... Hemp-seed, 257; ... 
Kekune, 47; ... Kerosene and Petro- 
leum, 872-9; ... Lamp, 916, 986 ; 

. Lemon, 327; ; ... Lemon-grass, 
457 5 . Linseed, 721, 725, 729-381; 
ete Macassar Hair-; 281, 981; ... 
Mahua Oil and Butter, 120; ... 
Mangosteen, 553; ... Marmelle, 27; 
... Mustard, 183-6, 812, 815-6; 

. Muthel and Avel, see Cocoanut ; 
... Niger, 625; ... Nimar, ' see 
Rusa; ... Olive, 82, 115, 190, 813; 
... Pinnay, see Domba; ... Plum, 
906; ... Polli (wild Safflower), 282; 

- Poppy. 856, 860-1; .. . Rape, see 
Mustard; . Rock Oil, 873; ... Rusa, 
451-5; ... Safflower, 281-3 Shes 
Sandal-wood, 977-9 ; ... Sarson, see 
Mustard; ... Sesame, 986-7; ... 
Tung, see Chinese Wood-oil; ... 
Turkey-red, 922; ... Vetiver, 1106; 

. Wood-, Malabar, 499. 
Oil-cake, 818, 922; ... Cloth, 813-4; 

. Seeds, 811. 
' Oinos krithinos, 521. 
| Oka, 83; Okra, 577; Ol, 65 ; ‘Ola, 429, 

861; Olak-tambol, 1; Olchi, 906. 
' OuBA, 115, 190, 813. 
Olen-kitaita, 69. 
Oleum Nigrum, 292. 
Olibanum Tree, Indian, 174. 
Oli-cha, 459. 
Olive, Indian, 813. 
Omak, 1051; Omdmi, 285; Omo, 142; 

Omu, omum-water, 285; Ondon, 
544; Ong, 350. i 

Onion, 58, 945, 1048, 1141. 
Onyx, 562. 
Oomras (Amraoti), 581, 585. 
Opal, 562. 
OPERCULINA TURPETHUM, 687, $22, ‘ 
Opion (Opium), 845-6. 
Opio tebaico (thebaicum), 846-7. 
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Opium, 258, 845-61; ... Abkari, 
857; Antidote, 28; ... 
Bengal, ‘851-3, 856; ... Excine, 
Malwa, 854, 856; ... Provision, 

Oryza (Rice), 116, 293, 776, 823-42, 
1046, 1082. 

Osage Orange, 999. 
Oshadhi, 252. 
Ostrich, 35, 139. 
Oth (Cotton), 572; Oud-bati, 466; 

Ouk thapha-ya, 559 ; Ouplate, 980. 
Overlook, 248. 
Ovis, 644, 746. 
Ovisu, 96; Owa, 285; Owu, 586. 
Oxen, 644, 732-3. 
Oxidase, 806. 
some 92, 762. 
OXYTENENTHERA, 103-4. 
Oysters, 541. 

P 
Pdéén (Rhus), 914; Pabba, 204; 

Pachak, te Pachépat, ‘pacholi, 
pachpanadi Pogostemon), 904; 
Pachim, 743 ; a: unda, 264; Pach- 
wai (Beer), 757, 760, 826, 840, 1043, 
1046. 

Pacuypissus (Beetles), 4. 
Paclire, Pulque Wine (Agere) 31. 
Padagoji, 60 ; Padam-chal, 912 ; Padar, 

930; 'Padda-jallagadi, i088, Pad- 
dam, 907; Paddi, 752. 

Paddy Bird, 139. 
Padhac, 411; Padma-kasta, x 

907-8 ; Padval, 1081; Padzahr, 
pazahr, 131; Pagadan, 989 ; Pago- 
shwe-hmat, 824; Pagri, 618 ; Pagun, 
168 ; Pagu-tulla, 103 ; Péhari-in- 
drayan, 439; Pahari ‘nimbu, 325 ; 
.. rat, 182 ; Pai, 903; Paia, 
103; Paida "patti, 589; Paiman, 
526; ers as — Pai- 
pdzoon, 449; ‘aira (Buchanania 
latifolia), 188; ... (Cotton), 580 ; 
Paishti, 1046. 

Paka, 980; Pakar, 538; Pakodi, 868 ; 
Pékri, 538; Paksdlu, 104; Pakva 
Kéarptra, 244; Pala (Cardamom), 

Sil; ... (Conessi Bark), 640; ..- 
(Dita Bark), 60; ...( Pea). 
107; ...¢ Wrightia tinctoria) 663, 
— .. -garuda, 00; .. .-tlluped, 

PaLwounis (Paroquet), 133, 141, 
Palak, 928; Palan, 121; Palandu, 

58; Palang, 928. 
Pataquium (Rubber), 627. 

. ki-gond (Gum), 
Palepunzen, 

saeines 1132; Palledar, 1127. 
Palm Canes, see Calamus; ... Cocoa 

nut, see Cocoanut; ... Date, see 

Pumseiaeves: see P 
Palmarosa, 360, 451. 
Palmatisine, 19. 
Palmin, 359. 
Palmyra Palm (Borassus), 167-71, 

428, 760, 928, 1046, 1109. 
Palosa, 15; Pédlu, 910, Paludar, 291; 

Pélé pitta, 132, 140; Palwa kanda, 
929; Palyok, 1053; Pa-ma, 144; 
Pamban, 1084; Pambash, 912; 
Pam-budinga, 440; Pamidi 
589; Pampe, 792 ; 
Grass), 144; Pdn (Piper Betle) 83- 
4, 891, 988; Pan, pan 
Lae of Betle leaf, nut, 

spices), 10, 83, 104, 285, 712; 
eee : (Buffalo), 732; Pandé (Palmyra 
Palm), 169; Panasa, 
94; Panch, 1044; Panchavalkala, 
538; Panchi, 71; Panch~patr, 402. 

Pénd, 945; Pdanddans, 1063. 
PanvDanvs, 31, 66, 188, 776, 821, 1133. 
Pandi handi, 752; Pandol, 1081; 

Péndruk, 1051; Pan dubbi, 141; 
Panel, 904; Panevar, panwar, 288 ; 
Panga (Black Myrcbdlin)y 1073 ; 

. (Hemp narcotic), 258; .. . (Salt), 
963 ; P 1116-7 ; Pangiri 
Maana Grass, 456; Pédngrd, 523, 
894; Pani, 94; Pania, 521; Pani- 
chika, 498. 

Panicum, 79, 506, 603, 869, 988. 
Pani-kuhila, 28; Paninir, 925; Pani- 

phal, 1080; Panir, 1120; i, 
1044 ; Panjoli, 887 ; Paniat, 51 3 
Pan-muhori, 552; Panni (Rusa 
Oil), 451; (Vetiver), 1106; 
Panooa, 556; Pansabi, 937; Pan- 
sdhi kdlé ganna, 936; Pdnsuja, 963 ; 
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PApPaAvER, $12. 
Papaw, papaya, papeya, 269. 
Paper, Nepal, 45, 486. 
Paphok, 104; Papia, 269; 

904; Papri, 190; Paps, 759. 
Papyrus, 861. 
Parabaik, 186, 864. 
Parapoxvurus, 354. 
Paraffin, 813-4, 876. 
PARAMERIA (Rubber), 658. 
Parangi-sham-birani, 174. 
Para Rubber, 655-7. 
Paras (Bird Cherry), 906; 

(Butea Gum), 189, 1053. 
PARASA LEPIDA (a moth), 387. 
Parbat-zerah, 283; Pardeshi, 449; 

Parijdta, 523; Paringa, 523;. Par- 
miok, 99; Paroa tue, 538. 

Paroquets, 133, 141. 
Parotas, 116. 
PARROTIA JACQUEMONTIANA, 115. 
Partal, 888. 

Papra, 

Paras 

Partridges, 132, 134-5; . Grey, 
Himalayan, 133. 

Part, 58; Paringd, 911; Parvar, 
parwar, 1081; Pasai, 182; Pasang, 
743;  Pasewa, 854-6; Pashing, 
101. 

Pashm, pam (Wool), 273, 741, 743-5, 
747, 1121. 

Pashmina, 1123, 1125-7. 
PASPALUM SCROBICULATUM, 845, 871. 
Pastuwanne, 624; Paswpu, 445, 447; 

Pat (Goat’s hair), 745; ... (Jute 
Fibre), 406, 409; . (Silk), pat 
(Silkworm), 994, 997; Pata 
(Hornbeam-leaved Sida), 991; ... 
(Megass), 952; Paté (Saccharum 
arundinaceum), 929. 

Patagonian Bean, 248. 
Patakri, 61; Pdtdli, 171; 

195; Patangkha, 140; 
530; Patchay-pyre, 881. 

Patchouli, 821, 904—5. 
Pateca, 317; Pate de jujube, 1144; 

Pater, 777; Patha, 776; Pathiri, 
791;  Pat-hiu, 99; Pathor,. 774; 
Patihonda, 311; Pati-nembu, 826; 
Pating, 905; Patis, 19;  Patna- 
khari, 57; Patolam, 1081; Patokha 
bagla, 140; Pat-phanas, 94; Pdtsan 
(Sunn hemp), 430; ... (Deccan 
Hemp), 251, 630; Patta (Jute Fibre), 
405; ... (Silk), 994; . (Hemp), 
252; Patianga, patang, 194 ; Pattanie, 
903 ; Patti, 258; Pattra, 884 ; Pattu, 
744, 1125; . (Silk), 994; Patu, 

102; Patwa, 629; Pauchoti, 627; 
Pauk, 189; Paunda (Sugar-canes), 
936-7, 944-5; Pdus, pdusa, 767; 
Paut, 409; Pauti, 508; Pdvd, 980; 
Pdviélam, 989 : Pavana,: 887 ; Pavi- 
traca, 430. 

Pavo cristTatus, 134, 141. 
PAvVONIA ODORATA, 1106; 

Patanga, 
Pdta-sij, 

Pévta, 508; Pawn, 83; Payani, 1105 ; 
Payen, 64. 

Payena, 628. 
Payong, 101; Pazham, 787. 
Pea, Angola, 196; ... Chick, 295; ... 

Congo, 196; ... Cow, 1107; oi. 
Garden, Grey or Field, 706, 902-3, 
1lll; . No-eye, Pigeon, 196. ) 

Peafowl, 134, 141-2. 
Pea-nut, 74. 
Pea Straw, 477. 
Peach, 906. nad 
Pear, Common, 910; . Prickly, 348, 

822. 
Pearl, 122, 547, 557; ... Ash, Indian, 

48-9) 7715... Paps B62 AO 
Mother of, 557-8, 989; . a 
557. 

Pe-bazon, 508; Pebin, pelin, 428. 
Pebrine, 1001. GQ 
Pe-bya, 508. 
Pech, 486; Pecha, 101; 

498; Péchepierre, 543. 
PEpatium Murex, 473. 
Peddagi, 908 ; Pedda-jildteutade 552 ; 

. kai, 4388; ...-pera, 123; okt, 
518 sida sépara, 484-3 04 tékeu; 1068 . 
. ..-tella-konga, 140; Pedegu, pedei, 
908; Peepul, 538; Pee tchi, 465; 
Pegu, 733; Pegya, 1137; Pe-gyt 
(Dolichos Lablab), 508 ; Pegyt (Lima 
Bean), 880; Peh-naing-ni, 248; 
Peholi, 904; Peh-yen-khyung, 196; 
Peik-khyen, 891; Peka, 100; Pekh, 
124; Pela, 907. 

PELLICULARIA KOLEROGA, 385. ) 
Peluik, 749; Pe-lun, 508; Pemdi-ber, 

1143; Pemu, 201; Pe-ndn-ta-rzt, 
1081; Pen-bwa, 773; Penek, penka, 
249; Pé-ngapi, 504. 

Penicillaria spicata. See Pennisetum 
typhoideum. 

Pennéru-gadda, 1120. 
PENNISETUM TYPHOIDUM, 49, 78, 281, 

505, 598, 601, 603, 843, 869-72. 
Penny-wort, Asiatic, 646. 
PENTAPETES PHG@NIOCEA, 30. 
Pentaploa, 1044; Penti-vedru, 99; 

Peori, 765; ...-wilayti, 707; Pepa, 
201; ... beti, 202; Pepere, 538. 

Pepper (Black and White), 523, 896; 
... Bird, 267; ... Chalechut, Guinea, 
Pod, Red, 264; ... Long, 891. 

Perai-tenai-egalu, 123; Perala, 907; 
Peralu, 537; Perambu; neste Pera- 
rattat, 60. 

Perch, Grey, 546. 
Perfumery, 811, 820-1. 
Peria-them, 123; Périch-chankay, 882 ; 

Perinkara, 511; Perin-njara, 526; 
Périta, 882; Periya, 116. 

Peroxidase, 806. 
Peroxide, 762. 
Perpulut, 905. 
Persimmon, 498. 

Pecha-da, 
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Perun gayam, 534. Pine (Pinus), 888-00; ... or 
ee eee White, 30; ... eee 

882; Peau, 720; Petha 

emp S dna s, Penmaneain, nm), ‘etum, n, 
194; Pewandi, 1143. tone 
Pewter, 402. 
Pe 742; Peyara, 907; Phi, ha 

115; Pha-pat, 161; Phaphor, 1049 ; 
Phaphra, eats Pharat-singhali, 9ll; 
Pharsa, 6 

PHasEowvs, ma; 295, 767, 770, 870-1, 
879-82, 1107. 

Phatak, 561; Phatika, 760, 1043; 
oe 22 ; Phatkiri, 61; Phayoni, 

ae ieemen 132, 134-5, 141. 
Phekori-bet, 201; Phenila, 979; 

heytaky 
Phindi, 776; Phipri, 742 ; Phitkari, 
61, 1110; Phitni-bér, 1144; Phodni, 
400 

Puentrx, 115, 170, 188, 353, 468, 
. 760, 777, 868, 882-5, 924, 929, 1046. 

Phojbhuri, 937 ; Phootee, 595. 
Phosphates, 772. 
Puracmires, 115, 777. 
Phil, 402; Phula, phuldi, 15; Phu- 

lango, 255; Phil bhdang, 250; 
Phuli, 56 ; Phul-kobi, 182; Phulsatti, 
1121; Phul-sola, 29; Phul-sunn, 
430; Phulwa, phulward, 116; Phun- 
gali, 531; Phuspat, 131; Phiit, 
438 ; Phutkia, fatkia, 23; Phyeum, 
99. 

PuHYLLANTHUS, 887, 1047, 1109. 
PHYLLOSTACHYS BAMBUSOIDES, 105. 
PHYLLOXERA, 1115. 
PHYSETER MACROCEPHALUS, 64. 
Physic Nut, 699. 
PuytorutTHora (Plant Disease), 87. 
PuytToprus GossyPt (a mite), 610. 
Pial, 188 ; Piasdl (Indian Kino), 908 ; 
, Pidsdl (Terminalia tomentosa), 1073. 
Piassaba, piassava, 170, 286. 
Piazi, 1089; Pichle, 100; Picietl, 

pycietl, 794-5. 
Picrorniza Kurroa, 405, 640. 
Picu, 570; Pienka, 249; Pien-tou, 508. 
Pigeons, 134-5. 
Pigs, Pig-skin, 702, 752. 
Pikunkai, 755; Pila-beréld, 991; 
Pilkhan, 538 ; Pillénji, 887. 
PIMPINELLA, 283, 820, 887-8. 
Pina, pigna, 69; Pindri, 1050; Pinas, 

66; Pincho, 160; Pind, Pinda- 
kharjtira, 882, 885 ; Pindalu, 494, 

e 496. 

Pindéweli, 133; Pind chirdi, 882; 
Pindi, 791. 

A it ym dy 

140; Pinjra, 201; “tapes 117; 
Pinna 204. 

Piorina, 195 ; mths ! Fan 1000 ; 

Pitachandana, 976;  Pita-karosana, 
405; Pita-kanda, 489; Pital, 401; 
Pitbala, 991; Pitchapullum, 317; 
Pitchinow, 742. 

PrrecoLtosrum SAMAN, 383. 
Pitta, 1121; Pitz, 777; Piun, 23; 

Piusa, 1086 ; Piyér, 188; Piya-ye, 
= 128; Piyaz, 58. 
pine, aly cane 

Plantain, se 479, 787, 1111. 
Plaster of Paris, 716-8. 
PLECTOCOMIA HIMALAYANA, 202. 
PLECTRANTHUS RUGOSUS, 124. 
Pleuro-pneumonia, 742. 
PLOTUS MELANOGASTER, 141. 
Plovers, 134, 138. 
Plum, On tent Black, Jaman, 526; 

Plumbago, 624. 
PLUMBAGO ZEYLANICA, 49. 
Pochard, 134. 
Podah, 103. 
Podophyllin, 904. 
PocostEemon, 821, 904-5. 
Pogslo, 104; Poi, 163. 
Pois ciche, "295; 63. d’Angole, 196; 

. péchu, 295. 
Poisons, Cattle, 2, 633, 743; ... Fish, 

45, 499, 546. 
Poka-vaka, 83; Poko nilam, 904; Pol, 

350; Polée, 128. 
Polenta, 1138. 
pte aa ty 276; Poli Oil, 282; 

94; Pols, 738. 
PotyGonum TrxcTrorium, 664, 1089. 
Poma, 232, 290. 
as ee 87, 909. 

324. 
Pomfret, 541, 546-7. 
Pomum Adami Commune, 324. 
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Ponapuli, 552; Ponassa solu, 518; 
Pond disom, 564. 

PONGAMIA GLABRA, 49, 948. 
Ponies, Himalayan, 751. 
Ponika, 929; Ponnyet, 204; Pon-ye, 

1108; Poona, 942; Poonac, punac, 
punak, 358, 360, 379, 818. 

Poon Spar, 204. 
Poort, 942; Popat, 269; Popat, 508 ; 

Popatia, 1087. 
Poppy, 479, 771, 812, 815, 845-61. 
PopuLus ALBA, 862. ; 
Porcupine Quills, ... Wood, 142, 350, 

362. 
Pork, 752. 
Poroh, 538. 
Porter, see Malt Liquors. 
Posa, 785; Poshwa, 1051; Post, pust, 

postaka-tol, 845-6; Post-khai, 980; 
Potari, 2. 

Potash, Caustic, ... Carbonate, 48, 771. 
Potassium Carbonate, 48; ... Nitrate, 

50, 972-5. 

Potato, 479, 497, 1026-31; ... Ota- 
heite, 493; ... Sweet, 687-8. 

Potél, 1081. 
Potstone, 1049. 
Pottery, 327-32. 
Potti-luppu, 972. 
Poudrette, 769. 
Poultry, 136-8. 
Poye, 128; Poyndi, 1143; Prab, 538; 

Prabba, 201; Pral, 845; Pratima 
kaller, 1050. 

Prawns, 540. 
Prin, 160. 
Prince’s Feather, 63. 
Printers (a kind of grey cloth), 623. 
Prishtha-bhanga, 252; Prita, 888; 

Prong, prong nok, 99. 
Propolisine, 127. 
Prounanga, 979. 
Prunus, 95, 905-7, 1106. 
Prussie Acid, 766, 880, 1040-1. 
Pseudaconitine, 20-3. 
PSEUDOSTACHYUM POLYMORPHUM, 104, 

115; °777. 
Psher, 115. 
Psrp1rum Guyava, 190, 887, 907. 
Psilomelane, 762. 
PrerRocarPuS MARSUPIUM, 

908-9. 
P. SANTALINUS, 25, 909, 976. 
Pua-hemp, 163. 
Puccrnt1a (on Wheat), 1091. 
Pucha-payart, 882 ; Pucka, 886 ; Puga, 

83; Pugriany, 102; Pukha-bet, 
201; Puld, 168; Pulachi, 980; 
Pulcha, 440; Puli, 1066; Pulich- 
chakkay, 97; Pulla nilla, 1108; 
Pulla-tenai-egalu, 124 ; Pulque (Wine 
from Agave), 31, 35. 

Pulu, 630; . pinam myouk, 766; 
Pulusu-kdvd-lu, 79. 

Pumel-nose, pimplemiis, 324. 

189, 383, 

Pumpkin, ... Melon-, 441. 
Pun (Elephant Grass), 777; Pan 

(Sterculia foetida), 1050 ; Puna, 204 ; 
Punac, see Poonac; Ptinag, 755; 
Punaji, 837 ; Punam, 116 ; Punang, 
204 ; Punar puli, 554 ; Punasa, 1036, 

Punch, 1044. 
Pundarika, pundari-kakshas, pundas, 

994; Pundi, 630; Pundia, 937; 
Pundi-kai, 791. 

Punica GRANATUM, 190, 909-10. 
Pupal, 83. 
Pur, 521; Purana ghrita, 479; Pur- 

bia, 981; Puri, péri, 930, 937, 944; 
Puri-dumpa, . . .-gaddi, 464 ; Puroa, 
755; Purphiok, 104; Purruwa, 
546; Ptruni, 160; Purwul, 1081; 
Pushini, 441; Pusitoa, 531; Piuski, 
980; Putai-tanni-maram, 269 ; Put- 
chaw, 160; Putikaranja, 190; Putri 
lat, 952; Puttanti, 163; Puttiah, 
547; Puvandi, 979; Puya (Nepal 
Hemp), 163; ... (Wild Himalayan 
Cherry), 907; udish (Betula 
alnoides), 131. 

Pwé-nyet (Bees’ Dammar), 128 ; Pwon, 
565; Pya aung, pya-gyi, 123; 
Pyathat, 530;  Pyaungbi, 1132; 
Pyaung-net-si, 1039 ; Pyinma, 701; 
Pyintagar-rethi, 911; Pyi-nyoung, 
537. 

Pyoung, 1031; Pyrolusite, 762. - 

Q 
Qalqand, 403; Qat, 365; Qatas, 733 ; 

Qischr, 365; Quabi-bet, 201. 
Quails, Rain or Grey, 132-4, 138. 
Quartzose Minerals, 561. 
Queura, 66. 
Quicklime, 709. 
Quillai Bark (Quillaoja saponaria), 979. 
Quills, 138, 142. 
Quince (Cydonia vulgaris), 910; ... 

Bengal (Aigle Marmelos), 26. 
Quinine (Cinchona), 48, 302-10. 
Quinine Substitute, 70. 
Quinsonge, 196; Quiya, 265; Quoilu, 

114. 

Rab (Egyptian Arum), 398; ..- 
(Sugar), 952-3, 1109; Rab (a pro- 
cess of burning the soil), 835 ; Rabi, 
ruebee (Calamus), 201; Rabbri, 472 ; 
Rache, 743; Rack, 1043; Radat 
bera, 908. 

Radish, 891, 912. 
Radix Junci, 466. 
Rdgi (Copper), 401; Rdgi (Eleusine 

coracana), 78, 446, 510, 518, 1046 ; 
Ragi (Ficus religiosa), 538; Ragu, 
141; Rdgulu, 518; Rahar dal, 196; 
Rahris, 749; Rdi (Ficus religiosa), 
538; Rat (Indian Mustard), 180, 
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OM MMonagrems 913; Raida, 
828; Rai-jdman, 5 

Rails, ‘132, 134, 
Raisalla, 888. 
Raisins, 1109-10, 1112, 1118, 
Rajani, 285; Rajas, 259; Rajavaral, 

Raéjika, 518; 
rohan, 

rhea, ramien, 143-59, 863; Rdam- 

Ram-kela, 787 ; 

#, 1081; Ran baria, 
748; Rdn-bor, 1144; Rand, 915; 
Randhuni, 285. 

RANDIA DUMETORUM, 546. 
Rangd, 402; Ranga-aléi, 687; Ran- 

gamali, 142 ; Rangari, 833; Rdn- 
halad, 443 ; Raniwalai, 914; sont 
543 ; oa homtane (Adenanthera), 25; 

Ran parul, 1081; Rdan-shewrd, 987 ; 
Rénturai, 755 ; Ranzuru, 889 ; Raos, 
785; Rapa, 176. 

Ra Total, 178-80, 183, 360, 770, 
813, 816-8, 1089; ... Gujarat, 179; 
-+. Oil, 183. © 

Rara, 930; Ras (Cane-juice), 952, 955, 
1110; . (Palmyra ~juice), 
170, 928; ... (Sheep), 746; Rasa, 
1001;  Rasamala, 61; Rasdali, 

del, 9 .-ensal, 512; 
247; “iasohe 493, 496; Ratambi. 
553; Ratdanjli, 909; Rati, 1; Rato 
nigdla, 99 ; Rattanjot, 699. 

Rattans, 201, 775; Raung, 527 ; Rauns, 
451; "Rava kada, 114; ‘Rawén, 1107. 

Ray-fish, 543-4, 547. 
Realgar, 92. 

Red-wood (Adenanthera pavonina), 

indicus), 907. 
Ree, 164. 
Reed, 98, 114, 775, 777, 864. 
Reed Mace ( 777. 
Recha, 144; 1143; Réh, 4, SI, 

113, 189, 711; Réhdl, Réhdr Soils, 
Réj, Sl; Fibre, 44; Rek, 
906 ; R 930; Relnd, L144; 
Remé, 437; 
009; Rendi, 915. 

Rennet, Indian, 1120; Vegetable, 

Red, 15; Resham, 994; Revachin- 
nisird, 554 

Revalenta, 709 

Rhea ’ (Boshmeria), 143-59, 260, 2065, 
436, 721. 

Rhea Substitutes, 160-8. 
Rhi, 888. 
eae ee (Rhinoceros unicornis), 644. 

u $ Himalayan, 

Turkey, 912. 
Ruvs Corrs, 115, 191, 914. 
Ruyncuosatus, 543, 546-7. 
Ruyncuopia (Rubber), 659. 
Ruywcospora (Ferment), 759. 
Taso 250; Rianish, 1107; Ribdbjo, 

Rice (Oryza), 258, 479, 776, 823-41, 
1035, 1043, 1046 ; Rice: A 

Christi, Ricmvus 
communis (Castor), 812, 915-23, 
1005, 1012. 

Rigana, 1026; Riha, 144, 152; Rikhu, 
Pe cat Rin, O11 ; Rinda, 739. 

erpest, 
Ringa, meas Ringal, 99. 
Ringer, ; 
Ringni, +1038, 1040; Rinj, 15; Risa 

Fibre (Villebrunea integrifolia), 164 ; 
Risa (China-grass), 144; Riso, 825; 
Rita, rithéd (Acacia coneinna), 14; 

rithia (Sapindus mukorossi), 
979 ; Ritaje, 265; Ritza, 164; Riu, 
538;  Riyong, T4; Riz, 825; 
Roatanga, 980. 

Robins, 132. 
Rocce.ia Trvcroria, 448. 
Rock-cod, Red, 546. 
Rock 561. 
Rock Oil, 873. 
Rocket, 180. 

, 927. 
546. 

282, 479, 712; Rohini, 640; 
ohish, 451; Rohisha, 451; Rohu 

(Camphor-wood), 310; ... rus 
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(Fish), 542; Rohun, 1043; Rotong, | 
504; Rojt, 581, 598; Rokto-simul, 
168; Rola, 1073. 

Roller, Indian, 132, 140. 
Rolli, 755; Romaka, 963; 

888 ; Rongoyne, 250 ; 
Ropes ‘and Cordage, 923-5. 
Rora or Chur (Indian-hemp Narcotic), 

261; Rora (Rice), 833 ; Rori (Agate), 

Ronecha, 

562 ; ... (Mallotus philippinensis), 
- 765. 
Rose (Rosa), 925-30; . cL 526; 

... Attar, 455, 821, "925 ; Oil, 
451, 454. - 

ROSELLINIA RADICIPERDA (Root para- 
site), 225, 229. 

Rosewood (Dalbergia), 484-5. 
Roshagavat, 451; Roshel, 451. 
Rot, Black, 87, 941; ... Collar, Foot, 

803; ... Leaf, 385; ... Pith, 803; 
. . Root, 229. 

Rotan, 201; Rotka, 518; Rowcou, 142; 
Rowa, 824, 829-30. 

Rowball, 547. 
Rozatt, 1082. 
Rozelle (Hibiscus Sabdariffa), 629. 
Rubber, see India-rubber, 647—60. 
Rubbi-revdnd, 554; Rubellite, 563. 
Ruby, Ruby Mines, 428, 558, 624, 716 ; 

... Balas, 559. 
Rudra, 205; ...-challu, 511; Rudrdk, 

28, 511; Rudrdksha, 511; Rue, ru, 
ruebee (Calamus), 201. 

Rugs, see Carpets and Rugs. 
Ruhu, rut (Fish), 542, 544-5. 
Rui (Calotropis), 205-8. 
Riin, 755; Rukattana, 60; Rukhto- 

chandan, 909; Rukta kanchan, rakta- 
chandan, 25; Ruku, 905. 

Rum, see Spirits; Ram, 663, 1051; 
Rumadi, 538. 

RuUMEX VESICARIUS, 148. 
Rimi mastiki, 902; Run (Gold), 565 ; 

Runa, 462 ; Rund, 915; Runul, 202; 
Rus, 25; Rusa, rosa (Rusa Oil), rusa- 
ka-tel, 451, 821, 1046; Rush (Wild 
Goat), 743; Rush (Wild Sheep), 746. 

Rush-nut, 465. 
Rusot, 130. 
Rust on Tea, Sorghum, Wheat, Vine, 

ete., 229, 1035, 1091, 1117. 
Rusta, 980. 
Rutabaga, 176. 
Rute, 484; Ruvuka, 915; 

484. 
Rye, Giant, 1084. 
Ryom, 663, 774. 

Ruzerap, 

Ss 

Sa, 963; Saba, 824; 
Sabi-si, 1112. 

Sable (Fish), 540, 542, 544-5, 547. 

Sabai, 694; 

Sabzd, 556; Sabzak, 132, 140; Sabzi, | 
249,258. 

Saccharon (in Bamboos); 102. 

Saccnarum (Sugar-cane), 98, 115, 188, 
775, 777, 865, 868, 924, 928-62, 
1046, 1110. 

SACCOPETALUM TOMENTOSUM, 95. 
Sacking-tree, 71. 
Sacqui, Sacci, 39. 
Sada-hazurmani, 887 ; Sadaphal, 394 ; 
Sadhanapu-venduru, 102 ; Sadhi, 278 ; 

Sadri, 1073; Saféda (White. Lead), 
707; Safed ’ (White) angoor (Vine), 
11 14; .arand, 699; ... bachnag, 
.. . bikh, 22; .démar, 1105;'... 
dhatura, 488; ...kabra, 538; ... 
kaddi, pte ... ktkar, sa Ras 
sambul, 92; . simal, 521; eae 
983. 

Safflower, 276-83, 447, 479, 728, 741, 
771, 812, 815, 1097. 

Saffron (Crocus), 429; 
(= Safflower), 276. . 

Safira de Agua, 559. 
Safran, 429; Sag (Jew’s Mallow), 408 ; 

Sdg (Pot-herb), 411 ; Sag (Teak Tree), 
1068 ; Sagargota, 191; Sagda, 760; 
Sagdi, 980; Sagina, 1082. 

Sago (Corypha umbraculifera—a kind 
of Sago), 429; Sago-palm, Indian or 
Bastard Sago (Caryota urens), 285, 
760, 929, 1046; ... Java Sago 
(Arenga saccharifera), 91-2, 928, 
1046; ... (trué) (Metroxylon Sagu), 
92. 

Sagond (Beleric Myrobalan), 1072; 
Sdgiun (‘Tectona), 1005, 1068; Sdgwan, 
1068 ; Saha, 59, 251; Sahdju, 1073 ; 
Saharia, 1086; Sahebi, 1116; Sahri, 
1110; Sahut, saht (Honey), 128; 
Sai-kanta, 18; Sdil, 831; Sain 
(Bamboo), 201; ... (Blue Fae, 
139; Saindhava, 963; hra, 
saipropaon, 294; Sair dwaat oat), 
743. 

Saj, sag (Terminalia tomentosa), 1005, 
1073; Sdjira, 283; Sajja-li, 869; 
Sajje, 869; Sajji (Réh), 51, 113; 
.. .khdr (Barilla), 112-3; ...-matti, 
““sedgi mutti’’ (crude Carbonate of 
Soda), 51, 155, 281, 448, 864. 

Sasor Bencata (= Corchorus capsu- 
laris), 411. 

Sajuna (Moringa), 784; Sdkam bari, 
963; Sakh, 211; Sdkhu (Shorea 
robusta), 990 ; Sdkhi (Teak), 1068 ; 
Sakin,. 743; Sakkara, 362; Sakuan, 
115; Sakwa, see Salil; Sal (Borax), 
172; Sdl (Shorea rubusta), 188, 486, 
624, 640, 756, 990-1, 1004-5. 

Salab-misri, see Salep; Sdlai-gugul, 
174; Sdlan, 843; Salet, 894. 

Salep, 962, 1030; Salep-misri. (Salep 
of Egypt), 962. 

Saleri, 72; Salhe, 174; Sali (Rice), 830; 
. (Satin-wood), 294; . (Spurge- 

wort), 531; Salia bans, 102. 
SALICORNIA, 112-4, 

Bastard 
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Saurx, 115. 

168, 510; Salopa folone’ Uiiueeh. aoe ; 
Sausora, 112-4. , 
Salsola Soda, 50. 
Salt, Common, 56, 963-71, 973; ... 
ae Se ae Cel Fars 6 
Rock, 964 Raa 
Volcanic, 48. a Seeks 

Saltbush, Australian, see Saltworte. 
Saltpetre, 55, 771, 972-5. 
Saltworts, Indian, 50, 54-6, 113. 
Salu, 500. 

op een Chaplasha ) O45... 
(Indian Blue Pine), 888; Samada, 
428 ; Samar, 822 ; Sambar wn 14 
644-5 ; Same, ahama (Panicum), 506, 
843 ; Sa-meit, 552; Sammananthi, 
525;  Samon-né, 811; Sampfen Wood, 
194; } 99; Samsara, 937; 
Sdmudra, 963; Samudraéntaé, 570; 
Sa-mung-sa-ba, 887; Samyeit, 879; 
San-, sana-, sann-, sunn-hemp 
(Crotalaria juncea), 45, 251-2, 254, 
256, 408, 409, 430-7, 603, 675, 
864-5, 868, 924, 948, 988, 1035; 
Sana (Cannabis sativa), 249-63; 
Sanai, 430; Sanalinga, 313; Sanato- 
si, 554; Sanatta, 1005; Sanbu, 430; 
Sanchi, 892. 

Sandal, Bastard ( xylon mono- 
.-wood (Santalum um), 525 ; 

“se Byy 190, 821, 926, 976 ;...-wood, 
Red (Adenanthera pavonina), 25, 
1106; ...-wood, Red (Pterocarpus 
Santalinus), 909. 

Sandaku, 909 ; Sanddri, 160 ; Sandawa, 

Sandhur, 707; Sandoleka-nar, 885; 
Sandi-huya,..1132. 

Sandpiper, 134. 
Sandra, 9; Sandras, 1105 ; Sangangir, 

95; Sang-t-basri, 330 ; ; Sangi-i- 
dalam, 327; Sang-t-jerdhat, 716; 
Sangi-marjan, 989 ; Sang-i-palaun, 
1049 ; Sang-i-yahada, 710; Sang- 
i-yashab, 560 ; Sangji-kanai, 538 ; 
Sankha, 989 ; " Sankha bhasma, 710; 
Sankhu, 292 ; Sankru, 392; San- 
kush, 548, 547; Sdn-madat, 1072; 
Sanna-batta, 838 ; Sanna-bile-kabbu, 
937; Sanna-galu, sanagalu, 295; 
Sanna hajazi, sanna-kokki, sanna- 
mukki, 288-9; Sane, 445; Sanoli, 
161; San- ,» 1111; Sanpyaung, 
1039; Sanedris, 160. 

SANSEVIERIA ZEYLANICA, 868. 
San-tag, 430; Santagu, 976. 
SANTALUM ALBUM, see Sandal-wood. 
Santanikd, 470; Santara (Citrus au- 

rantium), 320-4 ; ... nibu (Sweet 
Lime), 326-7; Sante kayi, 439; 
Santh, 402; Santha (Woodfordia), 

1121; Sdnthé (Rice), 834; 
1072, 

Sappanga, | 
Sapphire, 428" 559, 663, 716. 
“Kar are 1051; Sar, sarra (Manure), 767 ; 

sara (Saccharum arundinaceum), 

Sarus, 134; Sot 6a Sasi, 72; 
Sasnialu, 4 

senfan Sepal 310. 

pel yf Sagem a. file Fagor ; 
Sih, 824, $81 Sati, 444; Satidna, 

Satin 294. 
iya, 754; Satpura, ; Sat-sa, 

163 ; Satsiyar, 484 ; 777 ; 
Satthwa, 500; Saté ( Vy) ses 
(Maize and Barley Flour), 565, 
1138; Satur, 784. 

ium, 962. 
Sau, 46, 379; Sauj, 911; Sauna- 

togari, 197 ; Saunf, 552; Sdur, 168 ; 
Saurab, 429; Saurif, 887. 

SAUROMATUM GuTTATUM, 65. 

F hanageren op 249; Schema, 249, 251. 
SCHLEICHERA TRIJUGA, 1057 
Schenua, 461. 
Schorigenain, 161; Schorl, 563. 
Scrnta mypica, 1048. 
Scrreus Kysoor, 466. 
ScLeRoPHYtium, 823. 
Scorpion Fish, 546. 
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Scratch-coco, 398. 
Screw-pine, Foreign (Pineapple), 66. 
Screw-pines (Pandanus), 188, 776. 
Sealposra, 624. 
Sealing-wax, 1064. 
Sea-slug, 122, 541. 
Sea-weeds, 50. 
Seb, 910; Sebe, 907; Sebist, 778; 

Sechaub, 250; Sedarth, 177; Seet, 
679, 771; Segapu (Guava), 907; 
Segapt (Oxide of Lead), 707 ; Segapu 
(Sword Bean), 248 ; Sehund, 530-1; 
Seiat, 102; Seiden, 994; Sein 
(Garden Bean), 1107;...(Terminalia 
tomentosa), 1073; Seinsa, 544; 
Seinye, 760. 

Seir, seer, 541, 545-7, 549. . 
Sejav, 249; Sejsat, 102; Seju, 531; 

Sekhdgi, 1053; Sekto, 784; Sel, 26; 
Selé, 547; Selemnyok, 1132. 

Selenite, 716. 
Sem, 248; Semar, 168; Sem-ki-génd, 

semla-génd, 121; Semul, ...-miusla, 
168, 232, 523, 570, 991, 1005; Sen, 
903; Sendhi, '757, 760, 885; Sen- 
durgam, 276; Sengel, 294 ; Sengtereh, 
320; Senibal, 521; Senjz, 1091. 

Senna: Country, Jamaica, Tinnevelly, 
288. 

Sennal, 542; Sentha, 929; Seole, ser, 
994; Seondhi, 831; Sepa, 881; 
Sepuddy, 980 ; Serajanji, 418 ; Serdi, 
930; Sereh, 459; Serei, 911; Ser- 
hnyok, 914. 

SERICARIA, see Bombyx. 
Sericum, 994; Serilli, 538; Sering- 

jai, 100; Serpa, 161. 
Sesame, Sesamum (Gingelly), 197, 360, 

479, 598, 601, 625, 756, 812, 816, 821, 
869, 871, 981-7, 1036-7. 

SESBANIA, 29-30, 225, 287, 894-5, 924, 
987-8. 

Seta, 564. 
SETARIA ITALICA, 843,. 988-9. 
Seiburosa, setburwa, 486; Seto-bikh- 

uma, 20; Sévu, 910; Sewa, 887; 
Seye, 760; Sha (Pegu Cutch), 9; 
... (Sheep), 746; Shabju, 886. 

Shaddock, 324. 
Shade-trees, 383. 
Shadgrantha, 24; Shaelu, 775, 884; 

Shafialu, 906. 
Shagreen, 542, 547. 
Shahad, 128; Shahdanah, 257; Shahd- 

ki-makhi, 128 ; Shahin (Falcon), 133 ; 
Shahi zdfran, 4380; Shahpasand, 
1127; Shah-zerah, 283; Shaing jiri, 
981; Shdjnah, 784; Shak, 131; 
Shakarkand, 687; Shakar khora, 132; 
Shakar pitan, 531; Shakshin, 131; 
Shal, shaldan, shali (Rice), 824, 829. 
Shal (Shawl), 1126; Shalgham, 176; 
Shali (Italian Millet), 988. 

Shallot, 58. 
Shalshi, 911; Shdlu, 1031, 1040; 
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Shama  (Bees’-wax), 125;  ... 
(Bird—Cittocincla macrura), 133; 

(Panicum Crus-galli), 842-3; 
Shamai (Panicum miliare), 845; 
Shamd-thimpa, 398; Shambirdni. 
1052; Shameula, 521 ; Shami, 1081 ; 

-Shamor, 1144; Shamshad, 190; 
- Shamshara, 942;  Shamula, 843; 
Shana, 252; Shanadér jhar, 1106; 
Sha-na-kwalna, 742; Shanal, 430; 
Shanambo, 430; Shanda laghine, 
190; Shangtt, 888; Shan hnan, 
986; Shank-ha-palita, 94; Shdénma, 
903; Shdpiang, 1120; Shap-sha- 
pen, 163; Shar, 475; Shardb, 1043 ; 
Sharab-ki-kikar, 15; Shdrak, 133; 
Shdrayam, 1043; Sharifah, 71. 

Shark-fins, 541-3, 549. 
Sharks, 543-4, 547. 
Shash, 914; Sha-shoung, 531; Sha 

soung, 822; Shatranji (a special 
carpet), 271, 275; Shdul, 131. 

Shawls, Kashmir, 1125—7. 
Shawni, 1051; Shazaung, 530; She, 

210; Sheduri, 776. 
Sheep, 644, 746-9. 
Sheetings, 623. 
Shelim, 539. 
Shell-lac (Tachardia), 48, 93, 1062. 
Shells, 122, 712, 989. 
Shem, 1043; Shemba, 16; Shemi, 9; 

Shenbti, 401; Shendri, 755; Shen- 
gorit, 7174; Shenguitan, 498; Shen- 
shandanam, 909;- Shenta, 1066; 
Sheo, 1116; Sheolk, 994; Sher, 910; 
Shera, 531; Sheradi, 930; Sheria, 
630, 871; Sherka, 1109; Shevelli, 
926; Shewa, 485. 

Shia, 283; Shialu, 1036; Shib, 61; 
Shibsashin, 190; Shidu, 530; Shth, 
93;  Shilandi, 464; Shilm, 902; 
Shim i-atti, 537; Shimbi, 248; 
Shin, 485; Shindar, 911; Shingli, 
493; Shingddd, 1080; Shioli, 121; 
Shipur-gaddi, 187 ; Shir, 531 ; Shira, 
1109; Shirdld, 754; Shiran, 905; 
905; Shirat-kuchchi, 69; Shirat- 
kush-chi, 1053. 

Shirtings, 623. 
Shiru-nari-vengayam, 1048; Shishah, 

563; Shisham, 484-5; Shish- 
mosaic, 718; Shish-wna, 161 ; Shisu- 
kat, 485 ; Shitta-rattai, 60; Shivadai, 
822. 

Shoe Flower, 629. 
Shol, 988; Shola, 28; . vengat, 

791; Shombu, 552; Shor, 4; Shora, 
shorga (Salsola foetida), 114; Shéra, 
sérad (Saltpetre), 972. 

SHOREA ROBUSTA, 49, 640, 756, 990-1, 
1005, 1057. 

Short, 444; Shorshé, 177. 
Shrikes, 132, 142. 
Shritalam, 428; Shrol, 115; Shudi, 

706; Shukku, 1139; Shukri, 624; 
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Shumaj, 190; Shunda-pana, 285 ; 
Shunnambu, 7090; Shurli, 428; 
Shawae, 565; Shwan, 180; Shwé- 
pay-on, 441; Sia-pu, 144; Sidru, 

Bibias ‘or Whitereyes (Birds or (Birds), 132. 
— (Fibre), 924, 991. 

iflora), 701; 

121; Sihdrd, 160; ‘Sihund, 31; 
I 102 ; Sikakai, 14; Siktha, 

125; 'Sila, ‘oll; Sildras, 61; Sil 
~ pa 100; Silim, 1073; Silingia, 

Siliquastrum, 264. 
Silk and Silkworm, 992-1026; Mul- 

worm, 992-1002; Eri, 916, 
1011-3, 1144; Muga, 1003, 1009-— 
lL; Tasar, 526, 701, 1002-9, 1073, 
1144; ... Trade, 1013-26; ... 
-worm rearing on Arhar, 200; ... 
... Chinese, 912, 1005; 

Silk-Cotton Plants (Bombax mala- 
baricum), 168; . . . (Calotropis), 207 ; 
... White (Eriodendron), 521; 
..(Cochlospermum), 812. 

Silkhari, 1049. 
Smiaco sra#aMa (Whiting), 547; 
Sillea, 101; Sill-kurta, 628; Silloh, 

Sim, 508; Si-ma, 249, 251; Sima 
simai-karri, 333; Simbal, 

168; Simbi, 504; Simla-alu, 766; 
Simsim-el-hindi, 915; Simpuliccai, 
525; Simul, 168, 232; Sina, 997; 
Sinal (Singdl), 746. 

Sinapis, see Brassica, 176, 178, 180, — 
Sinban-karawa, 890 ; Sinderwani, 44 

Sindhi, 1139 ; Sinduri, 755 ; Sige: 
1053 ; Singhani, 99. 

Singhéra Nut, 1080, 
Singhu, 283; Singia jur, 21; .. 

khar, 21; Singli, 1144; ‘Sing- 
monal, 141; Singtok, 785 ; Si 
121; Singya-bis, singyi, 21; Sin. 
hasan, 402 ; Sini, 249, 256 ; Sinkami, 
311; Sineapé, 485; Sinth, 125; 
Sipart, 891; Sipi-ka-chuna, 710; 
Sir (Garlic), 58; ... (Silk), 994; 
Sira, 783; Sire, siree, 459; 
Sirghurai, 462; Sirin (Hemp), 249 ; 
Siris, sirisha, sirin (Albizzia), 45; 
Sirka (Vine; ar), 1108; Sirki (Munj), 
929; Sir kup, 177; Sirmilli, 29; 
Sir-nat, 162; Sirom, 1106; Sirru 
kirai, 63; Stea, 402, 707; Sisal, 
31, 39-42, 924 ; ~_ 1051 ; Sistk- 

San cole 71; 

71; ... (Musk-Melon), 441 
BS eoonse ik; deoreet urate, 

‘amarind), 1 ; Steaen Seiten, 

Skins, Animal, 632; ... Bird, 138, 
Skiu, 743. 
Smiurax, 628. 
Smut, 456, 941, 1031, 1134. 

bird, Snake- 141; ... Gourd, 1081; 
.. stone, 131; ...-wood, 1061, 

Snipe, 134, 138, 
Snip 134 
Snuff, 793. 
Soup, 547, 812-4, 810; ...-mut, 979; 

- 14; ...-stone, 1049, 

Sodium and ite Compounds, 50-7; ... 
Bi-borate (Borax), 56, 171-3; ... 
Carbonate, 50-6, 448; .. .Caustic, 
56; Foger (Table Salt), 51, 
56, 963-71 ; . » Sulphate (Glauber’s 
Salt), 56-7. 

Sohdga, 171; Sohan, 1043; Sohikire, 
552; Soh-li, 546; Sohun, 140. 

Soie (Silk), 994. 
Sola, 28-30, 447, 
So.anoum, 79, 788, 891, 1026-30. 
Solar, see Sola. 
Solara, 462; Sola topis, see Sola, 
Soles, 541, 546-7. 
Som, 694 ; "Soma, 251,759; “pet 92; 

Somblén-zi, 882; ‘Sombii, 887 
——w femminello (Rhus Coriaria), 

Sonat (Gold), 565 ; Sonaful, 163; Sonali, 
287; Sonalla, 430; Songadi, 937 ; 
Soni, 290. 

SONNERATIA ACIDA, 30. 
Sonp, 552; Sénth, 1139; pe 

Soonamooky, 996 ; ‘Sophia, ; 
Sordka, 972. 

Sorgho, sorgo, see Sorghum. 
Sorcuum voicaRre (Judr), 70, 111, 

188, 258, 281, 509, 598-9, 601, 603, 
630, 675, 728, 741, 758, 767, 835, 
843, 868-71, 881, 917, 929, 983-5, 
1032, 1046-7, 1081, 1097, 1131-40. 

Sorghum, has. 929, 1041. 
Sorrel, Red 
Soso, 981; Sotia guvdr, 449; Soufiya, 
452; Souta, 1107 ; Sowd, 879. 

Spanieh- gourd, 441. 
spaircsinn: 132; ... Java, 133. 
SPARTIOM JUNCEUM, Sparton, 431. 

indica, 
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Spikenard, 462-3, 792, 821. 
Spikso, 99. 
SPILANTHES, 546, 664. 
Spilecha, 115; Spin bajja, 1120. 
Spinel, 428, 558-9. 
Spin kishmishi, 1118. 
Spirits, 92, 119, 488, 826, 956, 1041, 

1043-8, 1112. 
SPoRoBOLUS, 54. 
Spot, 896. 
Spur-fowl, 134. 
Spurgewort, 530. 
Squash-gourd, 441. 
SquiInANTHUS, 461. 
Squirrel, 632. 
Sra kishmishi, 1118 ; Srigandam, 976 ; 

Srikhanda, 976; Sringavera, 1139; 
Sringi-bish, 21; Sriphal, 26. 

Starch, Starch Sugar, 826, 840, 1138. 
Starlings, 132. 
Steel, see Iron. 
STERCULIA, 95, 1050-1. 
STEREOSPERMUM SUAVEOLENS, 49, 95. 
Stibnite, 72. 
Srinspum, 229, 385. 
STrIPA TENACISSIMA, 432. 
Stoat, 632. 
Storax: Burmese, Liquid, True, 61, 

1052. 
STREBLUS ASPER, 868. 
STRIGA LUTEA, 941, 1034-5. 
STROBILANTHES FLACCIDIFOLIUS, 123, 

663, 678, 905, 1051. 
8S. caLLosus, 123, 1117. 
Strontia, Strontianite, Strontiam and 

its Salts, 58. 
Strychnine, StrrycHnos Nvux-vomica, 

258, 546, 1047, 1051-2. 
Sturgeon, 543. 
STYRAX BENZOIN, 61, 1052. 
Su, 276. 
Suapa, 113-4. 
Suala, 122. 
Sualu, 1009; Subdn, 276; Subjt, 258 ; 

Stichi, 95; Sucra, 931; Sudburg, 
926; Sudha, 710; Sufir, 276; 
Su-gandha, 451 ; Sugandi pala, 628. 

Sugar and Sugar-cane, 57, 79, 92, 293, 
928-62, 1043, 1046, 1109, 1111, 1141. 
..apple, 71; ...-candy, 1041; 

. Maple, 928 ; . Sorghum, 929, 
1041; ... Starch, 1138. 

Suhatingrnugrik, 120; Sut, 1, 743; 
Suild, 430; Sj, 640 ; Sujango, 255; 
Sujjddo, 630 ; Sujit Cement, 714 ; Sujt 
(Flour), 1086, 1088; Sukasa, 439; 
Suket, 976; Sukhad, sukhud, 976; 
Sukkanaru pillu, 457; Sukta, 1108; 
Sukti-bhasma, 710; Sullea, 101; 
Stlpha, 879; Sultana-champa, 204 ; 
Sum, 1009. 

Sumach, American, 191; ...Elm- 
leaved or Indian, 115, 191, 638, 914; 

. European, 913. 
Sumhéra, 831; Stimi, 1043; Sambi, 

130; Sumok, 913; 
sim, 981; Sun, 910. 

Sun-birds, 132. 
Sundéli, 287; Sundari, 541; Sundek, 

Sumsum, sim- 

628; Sundel, 976; Sundhia, 741, 
871, 1039; Sundia, 1031; Sundi- 
bet, 201; Sundrogai, 101. 

Sunflower, 813. 
Sungung rik, 121; Sunjna, 784; 

Sunkar, 834 ; Sunletthe, 192. 
Sunn (Hemp), 430-7. 
Sunna, 710; Sunnam, 709; Sunni, 

906 ; Sunt, 1139; Sunth, 1142; 
Suom, 886; Supdri, swpdri-ka-phul 
(Betel-nut), 83, 168; Swpdri (Grey 
Oak), 911. 

Superphosphates, 169, 772. 
Suphadie-khus, 1048 ; Sur (Beer), 759 ; 

Sur (Phragmites karka), 777; Sur 
(Wild Boar), 752; Sura ( rus 
tegetiformis), 467 ; Surd (Spirit), 826, 
929, 1043-4; Sura (Spurgewort), 
531; . (Sugar), 932; Surana, 
65; Surangi, 204; ... (Togari 
Wood), 783; Surans, 1141; Surap, 
1043; Surat, 162; Surb, 707; 
Surband, 93; Surbuli, 821; Surga, 
surgum, 1032; Surgija, 625; Sur- 
honi, 204; Suriakhar, 972; Surin- 
jan, 398; Surkhi, 713; Surkhia- 
bagla, 139; Surma (Antimonium), 
72; Surma (Lead Sulphide), 707; 
Surma safed, 716; Surmah-i-Isfa- 
hani, 72; Surosa, 451; Surpan, 
204; Surtis,737; Surul, 78; Surya- 
pattra, 205; Sutdr, 142; Sutari, 1; 
Siitashi, 560; Suth, 742; Suthan, 
779. 

Sus (Boar), 752. 
Susi (a Cotton Textile), 618; Suvaka, 

83; Su-yit, 16; Swalloe, swallow 
(Béche-de-Mer), 122. 

Swallows, 132. 
Swallow-worts, 205. 
Swans, 134. 
Swarna, 565. 
Sweet Flag, 24. 
Sweet Potato, 687-8. 
Sweet-sop, 71. 
SwERTIA CHTRATA, 405. 
Swet-berela, 991 ; Sweti sarisha, 177. 
Swifts, 132, 138. 
Swonpalwon, 882. 
Sword Bean, 248. 
SYMPLOCOS GRANDIFLORA, 555, 1010. 
S. RacEeMosA, 49, 195, 756. 
S. sproava, 783. 
SYNANTHERIAS SYLVATICA, 65, 

T 

Taban chaier, 628; ... merah, 627. 
... puteh, 628; Tabdshir, 100, 10., 
110; Tabauk, 484; Tabsu, 1051. 

TACCA PINNATIFIDA, 116, 445. . 
TJACHARDIA LACCA, 447, 777, 1053-66. 

1184 



ale A 

res 

INDEX 

Téd, 169; Ta 1107; Tada- 
mirk, 860; Tadhal, 258; Taduliya, ; } ; 

63 ; a? 1116; Tagara, 123; 
T ood, 74; rly. Sri 496; 

498; Taila, 982 ; 194 ; 
rh B1L; Tak, ‘473 ; Takhva, 

: 121; Takoli, 484; 
Takpa, 131; Takpo, 906; Takra, 
470; Taksor, 1073; Tal (Gingelly), 
869, 981; ... (Palmyra Palm), 169 ; 
Lala, tali, 428, 931; Talagu, 102; 

108; Walai, 777. 
Talaing Milk Creeper, talaingzok, 

(Rosewood), 484; ... (Pala- 
' eum), 628 ; 3... (Silk- 
_ worm ), 1001. 
Talia, 21. 

l Palm, talip-panai, 428. 
safeda, 485; Talispatri, 311; 

“Talla (Bermuda Grass), 463 ; 
(Indian Millet), 1031; Tallas, Talo, 
98 

Tallow, 701-3, 812-4, 819; ... Mala- 
bar, 1105; . Piney, 1105; . 
Tree, Brindonis, 553; . Tree, 
Chinese, 979. 

Talsans, 171; Talum, 188; Tama 
(Bamboo), 101; Tame (Copper), 
401; Ta-ma (Hemp), 249, 251; 
Ta-ma-ka, 780; Tamdl, 555; Tamélé, 
311; Tamalan, 484; Taman, 701; 
Tamara, 882; Tamarak, 97; Tamare- 
Hindi, 1066. 

Tamarind Fish, 540-1, 547. 
Tamarind Tree, 548, 1066. 
TAMARIX, 116, 188. 
Tamarta, 97; Tambada, 909 ; Tambrut, 

70; Tambul, 83; Tdmbuli, 891; 
Tamidelu, 518. 

Tampico Fibre, 44.' 
Tamra, tanbéh, 401; Tdmra-valli, 

926; Tanach, 485; Tanaung, 15; 
Tanaur, 1112; Tanbin, 170; Tan- 
dén, 1118; Tandi, tandra, tani, 
1072; Tandi sura, 465; Tandula, 
824; Tandus, 317; Tan-ei-tsai, 
294; Tang, 910; Tangar, 172; 
Tangedu, tanghedi, 289-90; Tan- 
grol, 743; Téngun, 988; 

Tankd, 936; Tan-kana, tankankhdar, 
tankar, tinkar, 171-2; Tankir, 
444; Tannab, 327; Tan-sala, 561; 
Tantosi, 484; Tan-wet, 752; Tapa- 
cloth, 186. 

Tapioca, 444, 766. 
Tar: Coal, Wood, 344, 888, 890, 1070. 
Tdér (Edible Date), 882; ...(Mars- 

denia Roylei), 774; ... (Yam), 496 ; 
... Fibre (Palmyra Palm), 170. 

Tara (Edible Date spathe,) 884 ; 

Ténhari, 

(Talipot Palm), 428; .. .-water, 884; 
Tarat, 103; Tara mira (Radish), 
912; Tara-mira (Rocket), 180; 
Tara-moni, 180; 7% 140; 
Tarbuj, 437; Tarbuea, 316; Tér- 
charvi, 979; Tare, 1072; Téri 
(Palm-wine), 170, 361, 757, 760, 
886, 932, 1043, 1046, 

Tari (Indian Almond), 1073; Tari 
or teri (Sappan-wood), 102, 104; 
Tarigh, 988; Tdri-kd-sirkah, 1100; 
Tarkakdi, 439 ; Tarla, 407; Tar- 
mus, ate 

tian Arum 308; ... 
(Galangal 0 ? . 

Tarot 754; . Tar- 

Taruni, 59; Tarwar, 289; Téa, 132, 
140; Tésar, Indian, 701, 756, 1002, 
1073, 1144; Chinese, 1005 ; 
T'sar-muga, 1009 ;  eeeeeeieas ta- 
shidri, 160; Taslé, tasle mentog, 
172; Tat, 406, 411; Tataur, 93; 
Tatrak, 913; Tatri, 914; Tati. 
(Screen), 188, 775; Tattur, 489 ; 
Taung-ong, 91; Taungthalé, 552; 
Tavakhira, 444; Tavakshird, tavak- 
kshira, 110; Tavaksha, 773; Ta- 
vashi, 439; Tavir, 555; Tavkil, 
773; Téwah (Red Clay) 535; Taw- 
but, 499; Tawpwesa, 999; Taw- 
thidin, 755 ; Tayau, 531; Tayaw 
kayaw, 74; pare 530; Tazias, 
30; 7 538. 

Tea, 209, 523, 813, 815. 
Teadoug, 889. 
Teak, Bastard (Butea frondosa), 189. 
Teak Tree (Tectona grandis), 1068. 
Teakah, 498. 
Teal, 134. 
Tebu, tabu, 930. 
Trcrona, 1005, 1068-72. 
Tedlapdl, 1131; Tégu, 1068; Tehr, 

644; Tein-nyet, 194. 
Tervostacuyum, 104, 
Tejpdt, 311, 1110; Teka, tékku, 1068 ; 

Tekdta sij, 530 ; ; parse 247; ; 
Tekserah, 103; Telia babul, 3 
-garjan, 500; -tuma, 15; " els 
bartia, 100; T elinga-china, 1005 ; 

iya, 531; 

temrt, 498-9; 
891; Ten (Fig), 537; Tén (Honey), 
128; Tendu (Ebony), 498-9; 

. (Melon), tendtis, 317, 441 ; Tenera 
arundo, 931; Tenga, 350 ; Tengah, 
293 ; Tennai, 988 ; Tensi, 317; 
Teoka, 255; Teora, 704; Teori, 
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Tepor, 555; Terat (Sheep), 749. 
Terebinth Tree, 902. 
Terem, 398; Tert, 194. 
TERMINALIA, 49, 89, 251, 498, '756, 887, 

1003, 1005, 1007, 1047, 1072-6. 
Terrah, 1009. 
Terra Japonica, 10. 
Terrt, 1113; Tesser, 1003. 
TESTUDO ELEGANS, 1080. 
Tést, 189; Tetia-garjan, 499. 
TETRANTHERA MONOPETALA, 1010. 
Teturl, 990; Thabyebyu, 526; Tha- 

dunbyu, 986 ; Thagwa, 439 ; Thatkar, 
448; Thaikwa, 100; Thaikwaba, 
104; Thainban, 628; Thakhwa- 
hmwey, 438; Thalay (Screw Pine), 
777s .. (Soap-nut Tree), 979; 
Thale (Paper Mulberry), 186; Thalé 
(Pomegranate), 909; Thali, 979. 

THALICTRUM FOLIOSUM, 405. 
Thalorinova, 742; Tham, 99 ; Thamaga, 

780; Thame, 98; Thameng, 644; 
Tha-men-git, 554; Thana, 160; 
Thanattaw, 553; Thanbaya, 326; 
Thandai, 258 ; Thankoli, 428; Than 
kudi, 132; Thansa, 889; Thanu- 
wen, 444; Thanzatt, 640; Thar, 
743; Tharra (Bricks), 329; Thasa- 
daram, 525; Thdwi, 1121; Thayet, 
764, 

THEA, see Camellia. 
Theet-men, 30; Theg, 464; Theh, 210; 

Theiwa, 100; Thelli, 248; Them- 
‘ banwa (= Ship’s Cotton), 589; 

Thenghio, 528; Thenpinna, 350; 
Thetkia kyn, 930; Thi-din, 142; 
Thilla, 74; Thillaymaram, 531; 
Thin (Margosa), 780; ...(Clino- 
gyne dichotoma), 775; Thinban, 
629; Thinbaw-kyetsu, 699. 

Thistle, 31. 
Thitcha, 700; Thitchabo, 311; Thit- 

chanknwe (Willoughbeia), 660; Thit- 
kado, 290; Thitkya, 498; Thit- 
kya-bo, 311; Thitsein, 1072; Thitsi, 
779; Thoddgatti, 484; Thodapga- 
pullu, 187; Thodi-pera, 124; Thoja, 
538; Tholkuri, 646; Thor (Pigeon 
Pea), 196; . . . (Plantain, inner por- 
tion of stem), 789; . . . (Spurgewort), 
530-1; Thord egalu, 124; Thorla- 
gunj, 25; Thosh, 744, 747. 

Thread Blight, 229. 
Turips, 680. 
Thrushes, The Black-throated Laugh- 

ing, White-crested Laughing, 132-3. 
Thstoriyad, 110; Thim, 58; Thun, 

936; Thur, 196; Thus, 174; 
Thuvar, 531. 

Thyme, 245. 
Thymene, Thymol, 285. 
THYRSOSTACHYS SIAMENSIS, 104-5. 
Tibbu bittong berabu, 935; ae 

cappor, 935; Tibbu clam, 935; 
... lér, 935; Tibr, 565; Tiba liut, 

935; Tidhdra, 5380; Tidki, 581; 
Tie-thie, 587; Tiffina, 581. 

meer, 632;... Milk Tree, 74; .. .-nut, 
5. 

Tihon, 248; Tiffina (Cotton), 581; 
Tikadi-moti, 451; Tik-bit-zim, 880; 
Tikhar, 773 ; Tikhari (Cymbopogon 
Martini), 451; Tikhi, tiqui, 310; 
Tikhur, 443-4; Tikka, 78;  Tikor, 
443; Tikta léu, 700; Tikto-shak, 
429; Tikurt, 822; Til, thili (Munj), 
929; ... (Ginjelly), tila, 279, 281, 
601, 603, 625, 741, 812, 816, 981-7, 
1035; Tilai, 74; Tilak (munj flower), 
930; ... (red paste), 25; Tilakata, 
259; Tilangsa, 911; Tilaparni, 909. 

Tiles, 328. 
Tilt, 102; Tilia, 23; Tiliakachang, 

20; Tilla, 565; ... (Blinding 
Tree), 531; Tl, 1120; Tilmin, 
981; Tilon, 930; Tilur, 140; 
Timbori, 498 ; Timmue, 890 ; Timu- 
khia, 270; Tin (Vetiver), 1106; 

Tin, 402, 1077-9. 
Tincal, 172. f 
Tindisa, 631; Tindw, 441; Tinduki, 

498; Tinga, 115; Tinkdl, 171. — 
Tinstone, 1077. 
Tintiri, tintil, 1066; Tinwa, 101; 

Tinyu, 888-9; Tippili, 891; Pir, 
981; Tirbo, 777; Tircorai-kalai, 
881; Tiria, 102; Térukalli, 531; 
Tisit, 720-1; Tité, 405; . Tita- 
jhingd, 755; Titak, 317; Tutar, 
133; Titi nigala, 99; Titni-bér, 
1144. 

Tits, 132. 
Tiura, 704; Tivar, 98; Tizht, 296; 

Tkeng-hia (Chinese for Clove), 528 ; 
To, 933. 

Tobacco, 55, 58, 793-811, 949, 1037. 
Tobasco, 264. 
Toddy, 92, 353, 760, 776, 780, 840, 

929, 1046, 1111. 
Togari, 196. 
Togari Wood, 783. 
Togri, 123; Tohri, 822; Toka, 1093; 

Tokay, White, 1114; Tokdar, 140; 
... sohan, 134; To-kestin, 1049; 
Tolli, 104; Tomagi, 396; Tongschi, 
888; Tongus, 774; Tonham, 1051 ; 
Tonti, 402; Tookm kudu, 441 ; Toon, 
290, 232; Toor, see Tur. 

Topaz, 559, 716. 
Tophet, 659. 
Toppi, 886; Tor, 1118; Toradana, 

488; Tori, 178, 726. 
Tortoise-shell, 1079. 
Tosa, 640; Tosha, 408; Tota, 133, 

141; Toun-bee-sote, 142 ; Toung pung, 
1067; Toukkyan, 1072-3; Touk-ta, 
116; Tourhi, tari, tert (Cesalpinia 
digyna), 192. 

Tourmaline, 562. 
Tow Cok (Vigna), 1107. 
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—, 439; T'rasara (Sanskrit for 
Troyer sel Trash, 854, 856; 

Treacle, 952. 
Tree, 1055. 
Tree-pie, Indian (a Bird), 138. 
TREMA ORIENTALIS, 383. 
TREVESIA PALMATA, 30. 

OSPHCERIA SACCHARI, 936. 
TRIGONA (Bees), 127. 

NELLA, 605, 820, 1081-2, 

22. 
TRITICUM VULGARE (Wheat), 116, 293, 

132; —_— 925 ; 

Tram “ ourd, 700. 
Trina deda, 316. 

Tea, 994; Teambelai, 701; Tearat- | 
pang, 764; Teatya, 163; Teau, 
994 ; T's-cha, 210; Tachili-ayer, 

. besar, ... cuning, ...-mera, 265; 
Teoma, 130; ser, 888 ; T si, 994 ; 
Teia-pangam, 194; Te? twhua Dread 
294; Teja, 210; T'ejada-bangi, 24 
Tejake, 94; T'sjakela, 538 ; Tofancbe 

Tsja-pangam, 194; Tsjeru-cansjava, 
249 ; Tsjolam, 1032 ; Tsui, 531 ; Teu- 
ma, 249, 251; Tsunt, 910; Z’u, 210. 

TUBIPORA MUSICA, 989. 
Tudbi, 124; Tudir-jen, 124; Tugdar, 

140; Tuggur, taggar Wood, 74; 
Tuh, 316; Tuia-tota, 141; Tukak, 
161; Tukati, 991 ; Tuki, 498 ; Tukra, 
1000 ; Til, 784; Tula, 570 ; Tu- 
laingno, 660 ; Tula kar, 838 ; Tulda, 
100 ; Tulka-pyre, 879; Tulsi, 610. 

Tuma, 3; Tumba, 700 ; Tumbeki, 
795; Tumbika, 498; Tumi, 499; 
Tumil, 498 ; Tumri, 700; Tn, 290; 
Tundikeri, 570 ; Tundi, 290; Ting, 
755; Tinga, 914 

Tung Oil, 46. 
Tunu, 650; T ria, 991; Tur, 196, upkaria, 9 6 

601, 871, 1035; Turanj, 325; Turanyji, 
45; Turbidi, 822. 

TURBINELLA RAPA, 989. 
Turiah, 103; Turichu, 403. 
Turkey, 136; ...Red, 49; ... Red 

Oil, 922. 
Turmeric, 443, 497-8, 1139-41. 
Turnip, True, and Swedish, 176. 
— 454, 888-90; ... Chian, 

90 
Turpeth Root, 822. 
Turquoise and Turtle, 559, 716, 1079. | 
Tourtvur (Turtle-dove), 133. 

Ud (Lignum Aloes), 72; Canlee 
880; Udah-dhatird, 488; 
1051 ; Uddla, 121; Udan, Foy 
Udid, 881, 871, 1108 ; ont LIS; 
Udlu, 117; Ud-rak, 97 Udum- 
bara, 538; U, Sole (Beckwhtenh, 
S32; ... ( um Aloes), , 

72; Ughz, 700; Uguru, rae 
Uk, ukh, 930, 934-5, 937, O44; 
U-kadac ; - namland, 99; Ukoko ; 
Ukotang, 102 ; Ulatkambal, 1 ; Ulava, 
504; Ulavi, 543, 546; Ulé, 650; 
Uli, 764; Ulisi, 625; Ullo, -161; 
orgs Soper 892; Bs Ulwea, 1081. 

aa lnk alle 259; Umari 
yy oe 113; 

pair ae Jujube), ay Umari- 
kira, 114; Biome «ga bad ; Umbar, 

3; Ui mbhu, 283. 
Usetiiees 5; Una, jot, a Undela, 

546; Undarbibi, 700; Undaru, 16; 
Undi, 204; Undum, 909. 

Unto (Shell), 712. 
Unjei, 45; Unmatia, 488; Unndh, 

Upu-poma, 913 ; 
Urad, urd, wrud, 879, 881, 1107, 1135. 
URCEOLA ELASTICA (Rubber), 659. 
URENA LOBATA, 905. 
Urervea mvprca (Indian Squill), 1048. 
Uri (Rice), 824; ... (Gram), 508; 

Uriar, 746 ; Urista, 979 ; Urna, 994 ; 
Urni, 428; Urohi (Cow Pea), 1107; 
.-» (Dolichos Lablab), 508; Ur 

Urtica, 144, 163, 924. 
Uru, 512; Urucu, 142; : 

Urik-el-kdfar, 444; Uruse, 825; 
Us, 930; Usad hana, 70; Usan, eh 
Usdar Soils, 51, 711; Usercki, 886; 
Usfir, 276; Ushak tant, 114; Ushar, 
205 ; Ushasuta, 963 ; 901 ; 
Usir, 886; Usira, thea, sirbhéd, 
uskia, 429; ')-spar, 99; Ussey, 
102; Usa, ‘427. 

Usritaco, 456, 941, 1134. 
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Ustrung, 95. 
Utalay gudda, 1028; Utavli, 1039; 

Uitham, 99. 
Utrasum Bead Tree, 511. 
Uitariya, 418; Uttraccham, 511. 

Vv 

Vdeché, 110; Vddam-kotiai, 905; 
Vadara, 570; Vadur, 102; Vagarni, 
584; Vaghayani, 534; Vaghe, 45; 
Vaidia-gavat, 70; Vaingan, 835; 
Vaja kand, 494; Vajrdbhra, 781; 
Vajri, 530; Vakerz,. 1923.5 20. 
-mal, 192; Vakhma, 20; Vdkumbha, 
269; Vdl (Dolichos Lablab), 508 ; 
... (Red-wood), 25; Valayatt an- 
gur, 1114; Valesuli, 625; Vallai- 
capo-molago, 265; ...-pundu, 58; 
Valldrai, 646. 

VALLARIS HEyYNET, 49. 
Vallikiléngu, 687; Val-mellaghu, 890 ; 

Vdlo, 1106; Valpapri, 508; Vanan- 
chik, 498; Vana-sunthi, 1139; Van 
di pind, 885; Vange, 1026. 

VANGUERIA, 384. 
Vansa-kulaka, 101; Vansi, 937; 

Varddi Cotton, 578-9, 871; Vardgu, 
(Panicum miliaceum), 79, 603, 843- 
5, 1036; Varaha, 752; Varangu, 
499; Vari (Common Millet), see 
Vardgu;... (Grey Oak), 911; Variari, 
552. 

Varnish Tree, PTO SS 

. Hatters’, 48 ; 
Wild, 914. 

Varnish, Chinese, 46; 
... Japanese, 914; ... Piney, 1105. 

Vas, 99; Vasa, 25; Vasan, 110; 
Vasha, 787; Vashon 24; Vas- 
hanap-pulla, 459 ; .. .-nu-mitha, 110. 

Vasicine, 25. 

Burmese, 

Vathegd-kiyo, 110; Vathegasd, 110; 
Vata, 537; Vatari, 915. 

VATERIA rnDIcA, 500, 1047. 
Vatsaka, 640; Vatta-tirippi, 991; 

Vavut, 172; Vavvula, 2; Vazhaip, 
787; Vedam, 1073; Vedda vala, 14; 
Vedi, 3; Vedru, 99; Vedurwppu, 
110; 

Vegetable Butter, 359; . Marrow, 
441, 

Vegetaline, 359. 
Vejsu, 359; Vellai-kunrikam, 
...maruda, 1072; 
Vella-koku, 140. 

Vellarin (Hydrocotyle), 647. 
Vellari-verai, 437;  Vella-vengayam, 

58; Vellay naga, 70; . putali 
kavalee, 1051; Velligaram, 171; 
Velliri, 439; Velloda, 511; Vel- 
vellam, 15; Vembu, 780; Vendaik- 
kay, 631 ; Vendayam, 1081 ; Vengai, 
908; Vengan, 1026; Venkandan, 
98; Venkaram, 171; Vénnap pasha, 
908; Vépa, 780; Vepalé, 1131; 
Vepali, 640. 

1105 ; 
Vellajung, 896; 

| Verbena, Indian, 459. 
Verdigris, 403. 
Verek, 16; Vermelho, 976. 
VERNONIA ANTHELMINTICA, 283. 
Veri, 774; Veru bangles, 74; Veta, 

201; Veti-uppa, 972. 
Vetiver, Vetiver Oil, VETIVERTA 

ODORATA, 70; V. ZIZANIOIDES, 116, 
188, 778, 821, 1106-7. 

Vettitlai, 891; Vetti-vér, 1106; 
palé, 1131. 

VIBURNUM ERUBESCENS, 190. 
Videcha-pdna, 891. 
Viena Catsanec, 770, 871, 879, 1036, 

1107-8. 
Vijaka, 326 ; Vijapira, 325-6 ; Vijaya, 

Vey- 

249, 251, 258; Vildyati-afsantin, 93 ; 
Vilayati-agati, 287; .. .-Khandesh, 
577; Vildyoti, bildti, (English) mung 
(Arachis), 74; Vilayti-gawuth, Vilayti- 
hillu, 778; Viledele, 891; 
97; Villayati (English) Tobacco, 
798. 

VILLEBRUNEA INTEGRIFOLIA, 144, 152, 
162, 164-8, 924. 

Vilyadele, 891; Vina-pullaiu, 187 
Vine, 929, 1047, 1112-20; ... Hima- 

layan Wild, 1112. 
Vinegar, 92, 929, 1108-12. 
Virana, 1106; Virinzi, 825; 

174; 
Virex Nraunvo, 49. 
VITIS VINIFERA, see Vine. 
Vitriol, Blue, 403. ; 
Vittula, 511; Vilas, 720; Vola, 102; 

Vowra, 123; Vrthi, 825; Vrisha, 
25; Vullay, 707; Vullu-gadalu, 58. 

Vutrrs (Fox), 632. 

w 

Wa (Wild Sheep), 746; Wabo, 101, 
236; .. .-myetsangye, 101; Wabray, 
‘103; Wachall, 104; Wad, 537; 
Wadah, 102; Wadi, 843; Wadroo, 
104; Waftangel, 487; Wa-gale, 580, 
608; Wagi, 100; Wagria, 583-4. 

Wagtails, 132. 
Wa-gyi, 580, 608; Wah, 101; Wahat 

shahi, 1123; Wakay, 101; Wakhma, 
20; Waklu, 101; Walada-togari, 197 ; 
valayati angur (Vitis), 1114; Walck- 
mora, Wald-mora, 490; Wall, 508 ; 
Wallarai, 1028; Wallur; 134. 

Walnut, 700, 812, 815; ... East Indian, 
46; ... Indian or Belgaum, 47. 

WatsurA Piscrpia, 546. 
Wa-malang, 100;  Wamnah, 100; 

Wamuna, 100; Wanet, 101, 103; 
Wangan, 1026; Want (Judr), 1037 ; 
Wa-ni (Cotton), 580; Wanjad, 902 ; 

Visesh, 

Wa-nwe, 103; Wan-wéngan, 904 ; 
Wanoke, 101; Wapyu, 101; War 
(Ficus infectoria), 538 ; (Sac- 
charum arundinaceum), 929 ; . Warai, 
845; Warangal, 274. 
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Water-lily, 663; ... Melon, 316. 
ee, 10% 108, Watni, 580; Watrai, 

Wattle: Australian Black, Australian 
White or Silver, and Common, 2. 

Wax, Bees’-, 125-8, 812-4; 
914; ... Paraffin, 876; 

ae 17 eloth, | 
Afridi, 93, 282-3, 712, 782, 813; ... | 
-insect, White, 71. 

Wa- 102. 
Ww 490. 
Weizen (Wheat), 1082. 
Wetla, 467. 

Wheat, 643, 726, 728, 834-5, 917, 
1037, — 1082-1105, 1134; 

. Macaroni, ... ls 
1085 ; . Polish, 1084 ; . Rivet, 
1085; ... Spelt, 1084; . Steale, 
1083. 

Whisk-fibre, 188. 
, 956, 1043 

White-bait, 547. 
White-eyes, 132, 134. 
White-goose-foot, 293. 
White-gourd, 441. 
Whiting, 547. 
Wicker-work, 114, 202. 
Wilayati babil, 14. 
WrtLoversera (Rubber), 658, 660. 
Willows, 115. 
Wines, 1043, 1115. 
Winri, 428. 
WITHANIA COAGULANS, 474, 483. 
Wiz, 825. 
Woad, 663. 
Wond, 1043; Wontenulgi, 104; Wora, 

537. 
Wood-ash, 48. 
Wood-oil, Chinese, 46, 503 ; 

bar, 499. 
Woodpeckers, 132. 
Wool, Pashm, 1121-31. 
Wootz, 692. 
Wormseed : Barbary, Levant, 93. 
Wormwood, Indian, 93. 
Worra, 101. 
WRIGHTIA TrxncToRriA, 190, 640, 663, 

1131-2. 
Wucku, 430; Wulawalli, 504; Wundu, 

842; Wur, 537; Wrthili, 882. 

x 
Xagara, 362, 931. 
sed ecg aT (Indigofera truxil- 

lensis), 661. 
Xyton (Gossypium), 511, 576. 

... Mala- 

201; ...-druma, 168; Yamata kyeir. 
201; Yarmni, 561. 

Yama (Dioscorea), 446, 470, 402, 1141. 
Yanain, 013: Y 
560 ; sobs” Soca the, 
Y Yawa, 640; 

Ydvandla, 1032 ; 
Y-dei, 305, 

ae ; 
Y pra 116-7 ; Yercum, a 

Ferkual Yerra, 580 ; Y 
484; Yi n, 538 ; Yet kyi, 121: 
Yette, 485; Yetti, 1051. 

Yeux de ee 190. 

ig lig ee ; n-pya, 124; ¥ 891; 
Fiyo, 782; Yok ; 
Y 553 ; 
Yi 696; Yuca, 496; 
124; Yurk, 640 ; Yurushea, 778 

z 

Zabib, 1112; Zafron, 429; , O74; 
Zagar, 485; Zaghu, 720; 
437; Zahab, 565; Zdk, 61; Zalil, 
492; Zamb-chule, 906; Zamburi, 

t’s Foot), 

Zarnab, 311; Reniag bale, 701. 
Zea Mays, 929, 1132-9 
Zebrawood - (Dicspyros Kurzii), 498. 
Zebri, 526 
Zebu (Humped Ox), 732. 
Zedoary, 443; Zendebuj, 534; — 

836; Zengi har, 1074; Zerumbéds, 443 
ZEUZERA COFFE, 386. 
Zhireh, 442; Zhorhatheylo, 822; Zi, 

1143; Zibl, 767; Zighir, 720. 
Zinc, 402. 
Zinciper, 446, 1139-43. 
Zinya, 124; Zir, 565; Zira (Black 
Caraway), cap 3 Zird (Cumin), 442; 
Zirah, 284; Zirdu siah, 283 ; Zireh, 
442; Ziri, ev Zirishk (Barberry), 
190352 (Raisin), 1112. 

Ziser, zisern (Cicer arietinum), 295. 
Ziya (Cumin), 442. 
Zizyrnus Jusupa, 1003, 1005, 1012, 

ss 1057, 1143. 
Yahu-yahu, 136. Zobo, 733; Zoga, 974; Zud, 1082; 
Yak (Grunting Ox), 644, 733. Zim (Bird Cherry), 906; Ztra, 

Yake nar, 1051; Ya khaing, 787; zurna (Sorghum), 1032; Zurambdd, 

Yakut reméani, 558 ; Yalachi, 1143; 444; ZYGRNA (Hammer-headed 

Ydlakki, 511; Yalva, 59; Yama, Shark), 543, 547. 
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