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NOTES ON DYE PLANTS.

The followinor letter has been received from Dr. E. Bucher oF the

W. I. Chemical Works :

—

" It is very kind of you to ofler to let us have some more Persian

Berries seeds which 1 shall thankfully accept. The last seeds supplied,

a few years ago, would not grow. They had undergone a putrid fer-

mentation and were quite spoilt. 1 believe that those seeds were
already prepared for the market as a dye stuff, and could not be expected
to grow. I hope that your present supply is in a better condition.

Persian Berries are still pretty firm and are worth some twenty pounds
sterling per ton f. 0. b. Smyrna.

" You will remember that you suppHed us at one time with East
India Indigo, Indigofera tinctoria. The Indigo grew very well, and
gave healthier plants than even the native Indigofera Anil. This is

unfortunately of no interest in view of the recent synthesis of Indigo.

Natural Indigo, which is very cheap already, will become cheaper and
cheaper, until it dies a natural death.

" You will be glad to hear that all the India rubber plants sent to

us, both the Manihot Glaziovii and the Castilloa are doing splendidly.

The Manihot is just now bearing its first pods. I shall carry on culti-

vation on a large scale with that species. The Manihot seems to do
well in the poorest soil. I shall report to you from time to time as to

the progress of this cultivation.

The Tinta Maria variety of Honduras Logwood imported by us is

rowing very well, and I expect to gather a good quantity of seed next
pring. If you wish I shall let you have some. The Tinta Nera

variety,' also from Honduras, is doing equally well. We have also

growing the less valuable Amarilla Catzim from Honduras. This latter

variety is coming up in a stunted condition, which is natural to that
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Tariety. It is not worth while cultivating the Catzim, Each variety

seems to keep its peculiarities. The Tinta Nera and the Tinta Maria
are both very valuable."

Persian Berries.

This dye-stufi is the dried unripe fruit of various species of

Rhamnus, growing wild, or cultivated in Persia, the Levant, and various
countries ot* southern Europe.

Tue Persian Berry proper, obtained from Rhamnus amygdalinus,
R. oleoides, and R. saxatilis, &c., is imported from Smyrna and Aleppo.

Its size is about that of a pea, colour yellowish-green, surface much
shrivelled, hard, and divisible along well-marked depressions forming a

cross, into four parts, each containing a triangular seed ; its taste is

inten^iily bitter.

Aviornon or French- berries, the product of R. infectorius and R.
alaternus, etc., are smaller in size than the foregoing, and contain only

two seeds.

Spanish, Italian, and Hungarian-berries are respectively the pro-

ducts of R. saxatilis, R. infectorius, 'and R. cathartica. They are

similar in appearance and quality to the Avignon-berries. Other
qualities come from the Morea, Wallachia and Bessarabia.

The true Persian-berries are the most highly esteemed, being
richest in colouring matter, which resides chiefly in the outer portion,

The best qualities are such as have been gathered in an unripe condition,

and have a yellowish-green colour ; if too yellow, however, they are

inferior, having been gathered in a riper condition ; while if brown or

black they are poor and worthless, being either over-ripe or injured or

damp during long storage. (Thorpe Diet, of Applied Chemistry)

Seeds have been obtained through the kind offices of the British Consul

at Smyrna.

CENTRAL AMERICAN RUBBER. *

{Castilloa elastica^ Cerv.)

Some account of Castilloa rubber, and of the species producing it,

was given in the Kew Bulletin for 1887, pp. 13-16. ** Since then its

cultivation as a source of rubber-supply has attracted some attention in

Mexico and the West Indies. It has not, however, been easy to obtain

any trustworthy data as to the practical methods to pursue or as to the

cost and return to be expected. The following account is therefore re-

printed from the United States Consular Reports (May, 1899, pp. 147-

151). It appears to have been drawn up by a man conversant with the

subject and with a good deal of care :

—

" Consul-General Beaupre sends from Guatemala, under date of

* Kew Bulletin, 1899, page 159.
* * See Jamaica Bulletin, 1895, page 34 ; 1899, pp. 73, 85,
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January 28, 1899, a translation of an article on rubber prepared by Mr,
Jose Horta, of the city of Guatemala. Mr. Horta, adds the Consul-Gen-
eral, is an experienced agriculturist, and has handled the subject ably.

Extracts from his report are given below.

" In Guatemala Castilloa elastica, Cerv., is found in the wild state

and covers an immense zone in Central America ; the rubber which this

tree produces is one of the best and most valuable for the industry.

" The Castilloa ehi.stica is a tall, well-shaped tree, with smooths

greenish-white bark. At a height of from 15 to 20 yards from the

ground there start fro a the trunk (of spongy and porous wood) large

and almost horizontal branches, from which hang two rows of leaves,

long, oval in shape, and smooth edged (not toothed).

The milk of the rubber tree, or its mercantile product, i? con-

tained principally in the fibres between the woody portion of the tree,

and the bark. This fibrous part is a vital portion of the tree. For
this reason, in making incisions in the bark to obtain the milk, it is

necessary to proceed with great caution and according to the

method described further on.

" The milk contains more or less water, according to the time of

its extraction ; on an average it can be calculated to hold about 60 per

cent, water and other substances, and 40 per cent, saleable product ; of

this, approximately 33 per cent, is rubber of superior quality.

" The climate most appropriate for rubber is the hot or coastal, with

a temperature of from 25 to 35 ° Celsius (93 ® to 103 ^ F.) and the al-

titude above sea level up to 1,500 feet. The ground should be moist,

deep, and loose ; neither clay nor stone. Rubber should not be planted

in the sun. We found our opinion upon the fo^^owing reasons :

—

" (1.) The nature of the rubber tree.

" (2.) The trials made in Guatemala since 1872.

" (3.) The consideration that, planting in the shade, there is ab-

solute certainty of a satisfactory result.

" If the wild tree always seeks the shade of trees of greater growth
in the natural forests, it is because, by the help of these, its sap remains
in the state imposed by nature as a condition of its proper growth and
production. It is not the desire here to make a det:iiled study of the

tree ; but we wish to note that its leaves do not resist the sun, nor do
they, by the nature of their surface, oppose evaporation. It is clear

that without shade there is an evaporation which must ex-

ercise a harmful influence upon the production of the milk of the tree.

It should also not be lost sight of that on the Pacific Coast we have a
dry season for six consecutive months, very prejudicial to plantations in

the sun. Allow the rubber tree a high and well-distributed shade, with-

out undergrowth or brush, and the result will be healthy and robust

trees of rapid growth, long life, and abandant yield. It is a mistake to

wish to cultivate plants, such as coffee and rubber, requiring distinct

climatical conditions, soil, and atmospheres, with the desire of obtaining

good yields in both. The result is that neither one nor the other finds

the requirements necessary for proper development. It would appear
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much more feasible to conduct the cultivation of vanilla simultaneously
with that of rubber, utilizing the trees for shade.

" Advocating the planting in the shade is equivalent, in a country
like Guatemala, still possessing so much virgin forest, to planting in the

woods. There are thousands of acres of land where it would be suffi-

cient to clear the forest (cutting down part and removing the low
branchfts and undergrowth) in order to obtain ground sufficiently shaded
and with the necessary ventilation, the latter a condition of the greatest

importance. The tref s and undergrowth cut down could be spread over
the ground to prevent 'ae growth of weeds, as well as to serve as manure.
In planting the rubber tree the ground should be perfectly cleaned for a

circle at least a yard in diameter and the tree placed in the centre. We
advise the planting of trees taken from a nursery, as incomparably
better results will be obtained than by planting by seed. The nursery
is formed in damp ground, shaded and well worked, and the seed

(whicli is gathered here in March and April) planted at intervals of

about a foot. The seed is planted just as gathered, with gum and all
;

washing may injure the later growth and may even prevent sprouting.

After a year in the nursery the trees are taken out with great care (it

is best if the earth adheres to the roots) and transplanted.

The least distance at which rubber trees should be set out is 6

yards apart, and they should be in straight rows so far as possible ; if a

choice can be made, 8 to 10 yards would be preferable. During each

of the first two years, from three to four cleanings should be made,
these to consist principally of cutting with the machete the under-

growth wliich has sprouted, and covering the ground as has previously

been explained. In the third and fourth years, two or three cleanings

per year should be made ; and from the fifth year, one cleaning annually

will suffice until the growth of the tree impedes the further develop-

ment of weeds. Before beginning to exploit, the trunk of the tree

should measure at least 12 inches in diameter, and from 12 to 15 yards

in height, for which from nine to ten years is necessary.

''The milk may be extracted from the trees twice each year, during

the rainy season ; about two months after its commencement and

towards the termination, the most propitious time being when the tree

has dropped its leaves.

" A tree planted and cultivated under good conditions will give an

annual product, after nine or ten years, of 1 pound of rubber, or, say 2J
to 3 pounds of milk. With proper study of the nature of the rubber

tree, the progress of its sap, and the fertilizers that might be best for it,

it is very probable that this yield would be greatly incre^tsed.

"EXTKACTION OF RUBBBR.

" Until now, the machete has been used in Guatemala to make the

incisions in the bark, incisions in the form of small canals about three-

fourths of an inch wide, which receive the milk. In other countries (as

in the East Indies) there is employed a kind of knife, which allows the

making of an incision which is cleaner and better directed.

" To extract a good quantity of milk it is not sufficient to make
only one incision at the foot of the tree. Care should be taken that the



5

bark of the tree remains intact in one continuous strip the entire

height of one side of the tree ; if the entire circumference of the trunk

were out (even by incisions situated at difterent heights), the tree would
die within a few days. To avoid this danger we have seen the follow-

ing modes employed :

—

" (1.) From a certain height above the roots, incisions are made
in the trunk every metre or metre and a quarter approximately, until

within two metres of the first branches. Each incision consists of two
symmetrical cuts, which tot;ether will cover two-thirds of the circum-

ference of the tree, and will form an angle of 45 *^
, in order that the

milk may run freely to the lowest point. The points of all the incisions

must be in a perpendicular line, so that the milk from the highest incis-

ion, after concentrating in the angle formed by the two cuts, may run
to the lowest point of the next lower incision, and from there on to the

following, etc., until reaching the lowest, where it is collected, as ex-

plained further on.

" (2.) The incision is extended to the same height of the trunk as

indicated in the first method, but is continuous, and consists of cuts,

one perpendicular to the other, always taking care never to cut into

more than two-thirds of the tree's circumference, thus leaving one-third

of the bark intact.

" It is useless and even dangerous to make the incisions so deep as

to penetrate the woody part of the tree. On the contrary, great caution
should be exercised to preserve the fibres closest to the wood.

" From the point of the incision nearest the ground the milk is con-
ducted by a canal to a receptacle of clay or wood. When collected thus,

the milk must be coagulated to obtain the solid marketable product.
This part of the process merits a serious study, as the best mode of

obtaining the finest and most abundant product has not been decided.

We limit ourselves to indicating the principal processes we have seen
employed.

" The most rudimentary consists in collecting the milk in a trough
or even a hole excavated in the ground (which detracts from its value)
and employing in its coagulation the juice of the vine, here called
' Quiebra-Cajete ' (an infusion of the leaves of the vine.) Alum can
also be employed, and exerciies a very rapid action on the milk.
The water contained in the milk may be evaporated by indirectly

applied heat, taking care that the receptacle does not commu-
nicate a bad colour to the rubber

;
or, the milk may be mixed

with water, which is poured off at intervals, until all impurities
are removed. The clean rubber, which presents the aspect of a spongy
mass, is passed through a press to expel the water, thus obtaining a
white product of superior quality, which is left to dry in the shade, in

order that it may not show on the outside a glutinous liquid, which de-
tracts from its market value.

" Cost and Probable Production of a Plantation.

" This calculation must naturally be incomplete, as the cost will

depend in great part on the price of the lands, on the greater or less
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facilities for obtaining workmen, the mode of paying them (by day, by
task, with advances, etc.), on the distant apart that trees are to be

planted, whether the land is to be used exclusively for rubber or not,,

and on many other considerations.

The figures expressed herewith, therefore, do not pretend to a

rigorous exactitude, but will serve as a guide for the agriculturist.

•'We will suppose that the trees are to be planted at 8 varas (1 vara
= 33 English inches) distance, so that each will have an approximate
area (with space occupied by shade trees) of 64 square varas, which
we believe necessary for their proper development, thus allowing

approximately 10,000 trees to the caballeria (112 acres) ; cost of land

at $400 ($175.60 in United States currency) * per caballeria, a price

somewhat high, as some coast land (hot) adequate for this cultivation

can be purchased in Guatemala for less ; but we have adopted this

figure, as, according to existing laws, it is the average cost of public

lands in the Republic.

Guatemalan United States

currency. currency.

Cost per manzanaf
T
6.25 .

$
2.74

Fencing per manzana 10.00 . .. 4.39

Nursery, at $10 per 1,000, say, for 159

plants 1.59 . .69

Preparation of ground and arranging

natural shade, per manzana 8.00 . .. 3.51

Planting 159 trees to the manzana ... 3.00 . 1.32

Gleaning by machete, four in first

year 16.00 7.02

Three cleanings in second year 12.00 . 5.27

Two cleanings in third year 8.00 3.51

One cleaning each year from fourth

to sixth, inclusive 12.00 . .. 5.27

Interest on invested capital, at 10 per

cent, for ten years 68.78 .... 30.19

Management, etc. 4.38 .. 1.92

Total cost in Guatemala (200 per

cent, premium is ruling rate on
gold to-day; of 159 trees occu-

pying a manzana of ground,

and 10 years old ... 150.00 ... 66.00

" From the foregoing calculation it may be seen that a plantation

of, say, 100,000 trees requires 10 caballerias of ground (besides ^that

which may be necessary for building, huts, etc.^, and would cost, after

ten years, about $95,000 ($41,700),

* The value of the Central American peso, or dollar, was estimated by
the United States Director of the Mint, January 1st, 1899, at 43.9 cents,

f Square of 100 varas, or 275 feet.
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** If the anntial yield of each tree after ten years is 1 pound of

nibber;Of good class, 100,000 trees would give 1,000 centals per year

of good rubber. At present price of the article, these 1,000 would be

valued in Guatemalan money at to-day's exchange $260,500 ($115,238)
There is to be deducted from this :

—

Guatemalan United States
currency. currency.

Cost of extraction and collection of the

milk and manufacture of product

(which together may be calculated

at 30 cents, per pound of rubber)

for 1,000 centals ... 30,000 ... 13,170

Expense of transportation to point of

shipment (which varies in each case,

but can be calculated in lands situ-

ated on the Pacific coast at $1.50
to $2 per cental) for 1,000 centals... 1,750 ... 768

Expense for embarking, more or less,

80 cents per cental, or, for 1,000

centals ... ... ... 809 ... 355

Ocean freight, insurance, commission

on sales, and other expenses, ap-

proximately... ... ... 40,000 ... 17,560

Total ... ... 72,559 ... 31,853

'^Deducting the cost of $72,559 ($31,853) from the income, leaves

a balance of $189,941 ($83,385.)

" According to these calculations, one crop, after ten years, will

produce double the amount expended during that time. Even reduc-

ing these figures (which are not too high) to one-half, in order to be
free from any exaggeration, and supposing a yield per tree of 6 ounces

of good product, the net annual product will be incomparably more re-

munerative than that which coffee under the best and most favourable

circumstances can yield."

FERTILISERS FOR PINE-APPLES.

A Florida Pine-Apple grower recommends the following ferti-

lisers:

—

Bright Cotton Seed Meal, at the rate of 1 ton per acre per year,

applied once a month.
Grounci Bone, to be applied before planting at rate of 2 tons per

acre. This need not be renewed perhaps for 20 years.

Tobacco stems, unsoaked and uncut, at the rate of 1 ton per acre

per year, applied twice a year. This is supplied by the trade in bales.



VANILLA, AND OTHER (JULTURBS IN REUNION.

REPORT FOR THE YEARS 1895-96 ON THE TRADE AND AGBICULTURE OF

REUNION.

Consul Bennett to the Marquis of Salisbury.

(Received at Foreign Office, June 25, 1897.)

My Lord,

I have the honour to enclose a Report upon the Trade and
Agriculture of Reunion for 1895 and i896 "v^ith special reference to the

successful efforts which have been made in Reunion to supplement the

cultivation of the sugar cane, by other cultures suited to tropical cli-

mates.

As many requests have been addressed to this ('onsulate regarding
the treatment of vanilla by chloride of calcium, 1 also have the honour
to forward a, translation of a note explanatory of the working
of the whole system of preparing the vanilla bean, which has

been courteously drawn up for me by Monsieur G. Mirel of the Credit

Foncier Colonial at the suggestion of the manager.

1 have, etc,

C. W. Bennett.

Few tropical lands, perhaps, can compare with Reunion in the

advantages offered to agriculture by varied climates, valley, plain, and
mountain. In my report for 1892 a general description of the island

was given to which it is for present puriioses only necessary to add a

few words to show that, if anywhere, here in Reunion " la petite cul-

ture" ought to succeed and pay well, not as a substitute for rhe sugar

industry, but in connection with it. Monsieur Mailbrd, in his " Notes
sur r lie de hi Reunion," published at Paris in 1862, writes as regards

the rage for cane planting which was then even more universal than to-

day :
" We are convinced ihv.t sooner or later the cultivation of cane

will disappear; we can even now point to localities, as, for instance, the

lands situated between St. Denis and Possession which were formerly

laid out in coffee plantations, and that have nov/ b^en destroyed to

plant cane, and where this cultivation has already become impossible

owing to the denudation by water of the soil."

In this prophecy, pregnant with truth, lies the cause of one of the

chief agricultural difficulties of to-day. The thoughtless grubbing-up

of coffee and clove plantations, anJ the ruthless cutting down of the

beautiful forests, full of valuable timber, much of which was cleared by

fire, has changed the face of the country. The forests, which formerly

acted as sponges sending out fruitful water and humus over the lower

lands, are now more or less clear. After rain the water rushes from

them in a freshet, carrying all before it, and sweeping the denuded
sides of the mountains, gradually reduces them to bare rock or crum-

bling shale, and washes instead of fertilising the plateaux.
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Jjooking at a map of Reunion, a stranger is immediately struck by
the number of rivers indicated, and naturally concludes it to be a well-

watered land. But as a fact nine-tenths of the rivers and streams

marked are merely dry watercourses which run only for a few hours

after heavy rains. A closer examination of the lower deposits shows
that many of these mountain torrents were formerly slow-moving
rivers. Had not Government stepped in with a very strict forest law,

and liberally restocked the forests where necessary, the Island of Re-
union would in course of a hundred years or so have been as barren as

the rocks of Aden, or the denuded deserts of Abyssinia. It takes, how-
ever, only a few minutes to cut a tree down, but many years to bring a
new one to perfection, and the mischief done will take very long to

repair. Thus, in the meanwhile, considerable tracts of land have gone
out of cultivation, and must perforce lie fallow for long periods. The
mischief is arrested, but far from completely stopped. The forest laws

apply in only a very limited way to private lands, and with rare excep-

tions very few private landowners do much replanting, except for fuel

purposes, whilst the smaller owners, who live from hand to mouth, seek

only how to make the most ready-money possible out of their forests,

and think not of the future or the result to their own and their neigh-

bours' lands. As a matter of fact, forest clearing, and especially on
steep slopes, is even now carried on in far too reckless a manner.

There still remains, however, plenty of land fit for cultivation

besides the sugar belt running round the island, and up to about 1,500
feet on the slopes.

The upland plains of Salazie, Pilaos, Plaine des Cafres, Plaine des
Chicots, and Dos d'Aae, amongst others situated at from 3,000 to 5,000
feet are all cultivable, and, except the Plaine des Chicots, more or less

cultivated, but from 5,000 feet upwards the soil is practically non-exis-

tent, and cultivation is impossible.

The Reunion sugar culture has been fully explained in my report

above referred to, and calls for no further remarks, except to observe that

the fall in the price of sugar and the beet competition have been felt almost
as accutely in Reunion, in spite of protection, as in the British West
India colonies. A distinction, however, must be drawn between plan-

ters and millowners. In spite of hard times millowners have been able

to offer to planters prices tor canes brought to the mill to be crushed
which have given fair profit to the planter. The better the mill, the

better the sugar product, and, therefore, if the planter elects to be paid

in sugar, the bigger profit for the planter who chooses the best mill

availabJe. It is the millowner who has chiefly felt thd pinch. Cen-
tralisation of mills has long been recommended, and under given cir-

cumstances works well. Decentralisation, i.e., division of labour, would,

perhaps, work better, the millowner sticking to his trade as miller, and
the planter to his as planter, mutual contracts existing between mill-

owner angl planter as to lands to be cultivated and the labour to be
supplied on more or less the lines of the Queensland Sugar Acts.

But Reunion would be in a far worse plight to-day than she
actually is if she had depended entirely upon sugar. It is hardly too

much to say that her planters, or many of them, have been saved from
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ruin by having a second string to their bow. Many a deficit on sugar
has been covered by a handsome profit on vanilla, backed up by sales of

manioc (cassava) coffee, tobacco, perfumes, cloves and market garden
produce.

The largest of all these secondary products is undoubtedly
vanilla.* There is hardly a sugar estate in the island which has not moT&
or less land under vanilla, varying naturally in extent according to the

nature of the locality. On the other hand, in certain districts are to be

found large planters who cultivate nothing but vanilla, and as regards

the quarters of Ste. Rose, St. Philippe, and St. Joseph, it is no exag-
geration to say that the mainstay of the people is vanilla. The yards

and courts and little plots of ground round the huts are covered with

the vanilla creepers. When the pods are ripe they are sold green to a

neighbouring merchant, realising quite a small fortune for the grower.

The only drawback to this crop is that it gives rise to an immense
amount of theft and dishonesty. The pods are stolen by night, and in

spite of stringent laws are passed from hand to hand, and finally lost

for ever to the grower. Many considerable fortunes are known to have

been accumulated by illicit vanilla buyers, but the detection of the

culprit is almost as difficult as that of a diamond thief at the mines. In

a separate report 1 am drawing further attention to the treatment of

vanilla by chloride of calcium.

The next largest industry is that of coffee. The coffee shrub is

generally planted in the higher lands, where the cane, if it grows at all,

does not do well. The output is increasing yearly, but although many
parts of the island are admirably suited to coffee, planters hesitate on

account of the length of time before bearing, and fear of the hemeleia

vastatrix to change from the quick-producing cane. Slowly but surely,

however, coffee is forcing its way and in time it is hoped to equal if not

to surpass the output of the palmy days of Reunion of 1824:-29. Coffee

also enters largely in the Creole diet, and there are probably no sugar

planters who buy a pound of coffee in the year, and many private per-

sons grow enough for their daily use.

The tobacco plant is largely grown, but not on any great scale by

the sugar planters. As a rule it is found in small plots of newly cleared

land, belonging to quite poor people. It is in great demand by the

Creoles, both in Reunion and Madagascar, and a fairly large quantity

is exported to Mauritius,

Tobacco is a Government monopoly, and no doubt were it freed

from the many trammels which surround its cultivation and sale, it

would be produced more largely. On the whole it is a crop which pays

well, and it is estimated that the annual local consumption in Reunion
alone is 1 kilo, per head. The aroma, if not agreeable, is strong, but

Reunion tobacco is not much favoured except by the natives.

Another crop which figures largely on Reunion sugar estates is

that of manioc (cassava.) It serves a double purpose : first of all as a

covering for lands lying fallow, after a sugar crop, and next as food for

* An article on Vanilla was published in the Bulletin for October, 1888,.

No. 8, which can still be sent on application,
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man and beast. It is extensively planted, and has now quite become a
native dish. Curiously enough, although the original plants came from
Brazil, the Bourbon root is not poisonous, horses and cattle can eat it

raw without harm. The wild manioc of* Brazil is always poisonous, and
generally more so than the cultivated plant. But the "manioc doux"
is not poisonous, and can be eaten without any preparation of the poi-

sonous or bitter manioc (manioc amas). There are many varieties,

which are more robust and productive than the others, and there is

every degree of poison, from very little to much. Cattle, however, have
been known to die after eating manioc, but their death is never attribu-

ted to the direct effect of poison, but to indigestion, work too soon after

feeding, but such cases are very rare.

Large quantities of rum are also made from the sugar residue, but
almost the whole profit, so far as the distillers are concerned, is con-
sumed in paying the Government excise dues.

Tentative efforts to produce liqueurs from native fruits; such as

the letchi, vanilla, bibasse, etc., have also been made, but as yet the

output is on a small scale.

Perfumes of various sorts, geranium, patchouli, vetyver, ylang
ylang, are also made; they are good in quality, but difficult to place on
the European market in competition with known brands, but they all

produce more or less profit, and the process is so simple that many
ladies carry on the opperations in their kitchens as an aid to household

expenses.

As regards textiles many fibrous plants are to be found in the

colony, and no doubt ramie and others would do well here but the

difficulties of treatinor fibres, and of finding a profitable market for the

product have almost put an end to these industries.

The only remaining one is practically the making of coarse bags

for sugar from the vacoa tree [Pandanus, Screw Pine.] In Mauritius

the vacoa bags are used as a first packing for high-class sugar with a

gunny bag from India outside. For low sugar vacoa bags only are

used. A small business however, is done in making ladies' hats and
fancy objects in vetyver [Khus khus grass] and other fibres, but purely

as a domestic occupation.

Tea also grows well in Reunion, but there is no local consumption

for it, and market prices are now so low that it would appear to be a

profitless enterprise to plant it to a large extent. The latter remark
applies equally to rice.

In the foregoing remarks the nature of agricultural pursuits in

Reunion is fairly summed up. The main industry will be seen to be

sugar, coffee, and vanilla and tapioca forming the only serious aids to

counteract low prices and losses on sugar. But the fact must not be

overlooked that large Indian corn, bean, and pea crops are grown upon

all estates, and that market garden produce is largely cropped either for

family consumption, for supply to neighbouring towns, or for export to

Mauritius and Madagascar. With the exception of flour, beef, and rice,

all of which are imported, a well-managed Reunion estate is practically

rself-snpporting as regards men and beasts and fuel for the mill, for no
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coal is used in the mill furnaces ; and according to its vicinity to town
or railway can make a considerable yearly income by the sale of markes
produce, etc.

Continuous efforts are made to substitute Indian corn, peas, beans,

lentils and mandioca, for imported rice, and one of the results of the

plague at Bombay has been to very largely aid in forcing the inhabitants

to look to native products in view of the great rise in the price of rice.

As a rule, however, the market gardener is sadly hampered by want or

means of communication ; he can grow beautiful produce, but before

he can reach the consumer, freight has eaten up the profits ; neither

are export duties charged at the ports favourable to the development of

a trade with foreign or neighbouring countries.

Something has been done to save the island from depending solely

on sugar, but there is room for improvement. Reunion ought to grow
all its own corn on its fertile upland plains. Horse and cattle rearing

could be profitably extended and sheep-raising on a smaller scale with

the bye-products of soap, candles and manures. But in a country
where routine is all-powerful and capital somewhat short, it is difficult

for people to get out of the ordinary rut unless initiative and funds

come from outside. At the same time what has been done is to the

credit of Reunion, and her example may well be held up to British

tropical colonies as one to be followed.

• •••••••
Explanatory Notes as to the Drying of Yanilla by Chloride

OF Calcium.

The object aimed at in the treatment of vanilla is to endow it with

keeping properties, and at the same time to develop the perfume
which has not yet come into being at the moment of cropping.

Pods of the best quality should be perfectly smooth, and without

excrescences or holes. The longer the pods, and the more perfumed
they are, without acidity, the more valuable the vanilla.

The success of the treatment of vanilla depends upon the care

bestowed upon it, and especially upon the state of maturity of the pods.

If the vanilla is picked too green, its treatment will be dif-

ficult and its keeping qualities doubtful, the pods will be thin and
poor after, drying, whilst the perfume will not be properly brought out,

and what there is will be lacking in quality.

If plucked when too ripe, the treatment will be easy, it will be of

good size, and highly perfumed, but it will split, and thus lose much of

its commercial value.

On a well ventilated and properly exposed plantation, the pods are

ripe when the lower part begins to turn yellowish.

The treatment by chloride of calcium, CaCl2, as indeed do all the

other methods of treatment, consists of several operations:

—

1. Stoppage of vegetation.

2. First drying and colouring.

3. Drving.

4. Watching.
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1. The process of drying in a stove by means of hot waterj is the

one resorted to. On the day of the cropping, or the next day at latest,

the pods are put to dry by heat in thin cases of the following dimensions:

—0.220 metres by 0.220 metres by 0.350 metres. Old petroleum oil

tins are generally used for the purpose. The size may be slightly

altered, but the width and breadth of the box should not be too large,

as the vanilla in the centre should be subjected to the same heat as that

which is nearest to the j-ides of the box. Otherwise the treatment of the

pods in the centre wouKi not be assimilated to that of those at the sides,

and the resultant colouring would be sHghtly different.

These boxes are fitted with lids closing on the outside of the box*

They are lined with wool carefully arranged along the bottom and up

the sides, and a little over the top of the sides.

The vanilla pods are placed on end close enough to secure pressure

without damage by rubbing; a horizontal layer is placed on top of these,

the woolen covering is folded over all and the lid put on.

The boxes thus arranged are put into the halves of wine barrels

and hot water emptied into the barrels up to the lid of the boxes care

being taken that no water gets into the boxes. In order to prevent the

sudden cooling of the hot water, the barrel is covered with a piece of

sacking. It is left thus covered during one night.

2. Next morning the pods are withdrawn and exposed in the air

for some time to dry ; then for two or three days they are kept under
woolen coverings in full sunlight.

For this operation low wooden boxes are used, a single layer of

pods being placed in the bottom and covered with a woolen cloth. The
boxes are placed in sunlight on trestles to prevent contact with more or

less moist earth. After this operation the colouring of all the pods wiU
be uniform if the drying by hot water has been properly done.

Now is the moment to proceed to the drying operation.

3. The old methods of preparation, drying in the open air upon
screens in an airy situation, or in hot-air stoves, in which the heat is

constantly renewed, result in a loss of perfr.me and at the same time

require a large amount of hand labour. These drawbacks are avoided

by drying in closed vessels by means of chloride of calcium, 0a0l2.

This operation is carried on in boxes of galvanised iron with a
hinged door and closing on an india rubber edging to ensure air-tight-

ness.

Each box has eleven drawers or trays; the bottom and the sixth

drawers are for the vessels containing chloride of calcium, the others

are for holding the vanilla; in the former are placed 18 kilos, of chloride

of calcium and in the latter 45 kilos, of vanilla.

The vanilla is laid upon wooden hurdle-shaped frames resting upon
little brackets rivetted into the sides of the box. The tray can thus be
drawn out in order to arrange the vanilla properly. Several layers are

placed on each tray.

The trays should not be made of resinous or smelling woods, as

yaniUa absorbs and retain odours it comes in contact with; the hurdling

is made of split rattans.
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The vessels containing chloride of calcium should be double bot-

tomed, the inner one being perforated to allow of the escape of the

liquid cloride of calcium. Each time the case is opened the chloride

vessels should be looked to and the chloride renewed or added to as

necessary. When the trays are filled with vanilla and the chloride

vessels are in their places the door is closed and should fit perfectly into

the doorjamb. To be quite sure that the boxes are hermetically closed
all rivets in the box should be soldered beforehand.

Every two or three days the vanilla is carefully examined, and pods
showing moisture are taken out and put aside to be sunned and pre-

pared by themselves in a special box where they are all collected.

In from 25 to 30 days the vanilla will have reached the required

degree of dryness. Practice will show the exact moment when they

shonld be withdrawn.

Vanilla insufficiently dried will not keep and breed small

worms ; vanilla over-dried keeps well, but it is not supple, it is called
" brolsen " (bris^e) and has less commercial value.

4. After leaving the box, the vanilla is placed for several days on
small frames in a covered and well-ventilated place, then it is removed
and shut up in tin boxes, each holding from 15 to 20 kilos, of vanilla.

There it remains for several weeks, being examined every two or

three days and any showing traces of mildew are carefully wiped.

When it is thought that the vanilla has reached perfection (rendue

a point) and its perfume well developed, the cleaning of the vanilla is

taken in hand in order to remove the dust and the germs of mildew
which may adhere to it. V^auilla which is not subjected to this process

is dull in colour and does not keep well.

Twenty-five to thirty litres of water at about 60 per cent. (140 ®

Fahr.) are emptied into a perfectly clean receptacle and 15 to 20 kilos,

of vanilla are thrown into it and vigorously stirred up in the water by
hand.

The pods are withdrawn, lightly wiped and put to dry in the shade.

In a few days when the pods are dry, they are sorted and classed

according to length and quality, and made up in bundles. All these

operations must be conducted with the greatest care. The bundles are

placed in tin boxes with covers. Each box contains only vanilla of the

same length and quality and holds from 4 to 5 kilos, each.

Vanilla should never be sent away immediately after dealing with

it. It must be watched for at least a month to be quite sure that it

will keep good during a sea voyage.

During the time it is being watched the boxes should be examined
twice a week and every pod showing the least trace of moisture should

be withdrawn.

The mildewed pods are worked up by various processes and sold as

quite inferior vanilla.
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ADDITIONS AND CONTRIBUTIONS TO THE DEPARTMENT.

LIBRARY.

Europe.

British Isles.

Botanical Magazine, Dec [Purchased.]
British Trade Journal, Dec. [Editor.]

Chemist and Drugerist, Nov. 18, 25, Dec. 2, 9. [Editor.]

Garden, Nov. 18, 25 Dec. 2, 9. [Purchased.]
Gardener's Chronicle, Nov. 18, 25, Dec, 2. 9. [Purchased.]
Journal of Botany, Dec. [Purchased.]
Journal R. Colonial Institute, Dec.
Journal, R. Horticultural Society, Nov,
Nature, Nov. 16, 23, 30, Dec , 7. ['-urchased.

]

Pharmaceutical Journal, Nov. 18, 25, Dec. 2. [Editor.]

Produce World, Dec. [Editor.]

Sugar, Nov. [Editor.]

International Sugar Journal, Dec. [Editor.]

W. Indian and Com. Advertiser, Dec [Editor.]

Board of Agriculture Leaflet, Nos. 57, 58. [Sec. Board of Agr.]
Ftance.

Sucrerie, indigene et coloniale, Nov. 14, 21, 28, Dec, 5. [Editor,]

Germany.
Tropenpflanzer, Dec. [Editor.]

Switzerland.

Bulletin de I'Herbier Boissier, Nov. [Conservateur.]

Asia.
India.

Calcutta, Agri. andHort. Society of India, Jan., Sept. [Secretary.]
Planting Opinion, Oct., 28, Nov." 4, 11, 18. [Editor.]

Indian Gardening (Calcutta) Nov.. 2, 9.

Ceylon.

Times of Ceylon, Nov. 1. 9. 15, 23, [Editor.]

Australia.
N. 6. Wales.

Agri. Gazette, Nov- [Dept. of Agr.]

Agri. Journal, Nov. [Sec. Agr.].

Africa.
Cape of Good Hope.

Agri. Journ. Oct. [Editor.]

Central Africa Times.
Sept. 9, 30., Oct., 7, 14, 21. [Editor.]

Mauritius.
Revue Agricole, CSupplement) Nov.

West Indies.
Jamaica.

Journal, Jamaica Agri. Soc. Dec [Secretary.]
Ifinidad.

Proc. of Agri. Soc Oct. 10, Nov. 14. [secretary.]

British North Ambrica.
Montreal. s

Pharmaceutical Journal, Dec. [Editor]
Nova Scotia.

Proc. and Trans. Inst, of Science, Vol. ix. Ft. 4. Session o£ 1897-98.
[Secretary.]
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Provincial Govt. Crop Report. Nov, 1899. fSec of Agr.]
Ontario.

Report of Farmers' Institutes for 1898-9.
f Dept, of Agn^.]

Ottawa.
Farm Pests, By Dr. J. Fletcher, Ottawa. [Author.]

United States America
Publications of the U. S. Dept. of Agriculture—Scientific Bureaus and Divisions

{Directors.)

Division of Forestry, 26, Practical Forestry in the Adirondacks.
Division of Vegetable Physiology and Pathology, 16, Cereal Rusts; 17,

Wilt Disease of Jotton Watermelon and Cowpea.

Experiment Stations, [Director's.]

Experiment Station Record, Vol XI., No. 3 ; Circular No. 42.
Maryland, Vol. 12, Report, S. Jose Seale, Sweet Potato Insects and Dis-

eases, Experiments with Corn and Potatoes.
Michigan, 175, Insects

; 176, Strawberry.
Nebraska, 55, Ornamental Planting. 56, Tree planting, 58, Forage Plants ;

59 Windmills; Report ; P. Bn. 11, Calves, P. Bn, C. 1. Grasshoppers j

2 Army Worm.
New Hampshire, 66, Pig Feeding.
New Jersey, 140, Scale Insects,

Texas, 53, Texas Fever.
Virginia, 10, Wheat Fertilisers

; 11, Experimental Vineyard.
American Journal of Pharmacy, Dec. [Editor.]

Botanical Gazette, Chicago, Nov. [Editor.]

Field Columbian Museum Publications, Chicago, Vol, 1, No. 4. For,
1897-98.

Smithsonian Inst. Report, 1896. [Secretary,]

Torrey Club Bulletin, Dec. [Editor.]

Missouri Botanical Garden, 1898, Report. [Secretary.]

SEEDS.
From Agr. and Hotti. Society of India, Calcutta.

Beaumontia grandiflora.

From Imperial Dept. of Agri.for the West Indies.

Everlasting Cow Pea
Black eye „
Black „ „
Red „ „
Flax Red „ „
Conch „ „
Calico „ „
Unknown ,, „
White „ „
New Era ,, „

From Lady Blake, Hong Kong,
Nymphaea Lotus.
Nymphaea stellata.

Michelia fuscata.

Strychnos paniculata.
Manglietia Fordii,

Ffom Mr. W. Jekyll, Robertsfield,

Sweet Sop.
From Dr, Plaxton, Kingston^

Lignum Vitae

Speckled Cow Pea.
Coffee „
Saddle back „
Red Yellow hull Cow Pea.
Dolichos MingQ
D. Catiang
D. Formosa
Cyanopsis from Hindostan.
Phaseolas helvolus, St. Helena Pea.

[Issued 15th January, 1900,]
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The following correspondence has been received :

—

Commissioner, Imperial Dept. of A^ri., Barbados, to Director,

Public Gardens and Plantations, Jamaica.

28th December, 1899.

You may already have received a letter from Sir Frederick Abel
a copy of which is enclosed.

It may be of interest to you to learn that a promising machine
invented by the International Fibre Syndicate " (28, Victoria Street,

Westminster S.W.) is now under trial in Dominica. I saw this machine
at work in London and I regard it as a distinct advance on any previous
machine. It has a continuous feed (that is there is no reversing neces-
sary) and the fibre is delivered on a long endless band almost free from
wood and bark.

Sir F. Abel, Imperial Institute, to Imperial Commissioner of Agricul-
ture for the West Indies.

30th November, 1899.

An offer has been made to me by a firm of Brokers of high stand-

ing for Rhea Ribbons (i.e., the bark and fibre as stripped from the

items) in any quantities that can be supplied. The price proposed to be

paid for it, is £15 per ton, the cost of freight and insurance being paid

to London.
,

I should be very glad if you could see your way to make thi«

known to any cultivators in the West Indies to whom you think the

otfer may be of use.
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BALLAM RICE.

A correspondent enquired " if the Ballam trade rice as shipped to
England, is usnally steamed before being cleaned and hulled. The rice

I see that comes here as Ballam has a yellowish appearance and a rather
peculiar smell and seems best liked in that condition—The coolies here
tell me it is rice that has been heated in water over a fire, or by steam
1 presume by a large grower.

"

The query was referred to the Superintendent, Royal Botanic Gar-
dens, C'alcutta, who Ins kindly sent the following information :

—

Copy of letter No. 1372 dated the :^Oth November, 1899, from the
Secretary, Bengal (Jhamber of Commerce, to the Reporter on Economic
Products to the Government of India.

" I have the honour to acknowledge receipt of your letter No. 2726
of 10th November, enclosing copy of an extract from a letter dated 30th
Augii-t 1899, from a correspondent in Jamaica, asking for certain in-

formation regarding the preparation of Ballam trade rice.

" 2. I have consulted several of the principal shippers of this rice

to the West Indies and the concensus of replies is to the same efiect,

viz., that Ballam trade rice as shipped to England, is always subjected
to a treatment of boiling before being hulled. Large and small pro-
ducers all treat the rice in the same fashion which as far as I can gather,

is not an elaborate process of steaming, but is conducted in the open air

in the most primiti/e fashion.

o

COCOA AT GUAYAQUIL.

A correspondent at Guayaquil sends the following notes on Cocoa
growing there:

—

" Though not directly interested in the cultivation of cocoa, I have
foi many years watched it carefully and have noted that although

the tree flourishes in almost any bank of alluvial soil, it only produce*

well when the said soil reaches a depth of not less than twelve feet as a

minimum ; when planted in a situation where the tap root enters sand or

gravel, the tree attains its usual height and throws ofi copious foliage

but seldom gives even a mediocre crop of pods ; in fact there are two
zones in the heart of the most productive portion of the upper river cocoa

region here in which an average crop is only obtained after a very

copious and long continued rainy season i,e. onceia seven years more or

less and in this region I have found ancient river beds extending right

along the unproductive portion with sand and gravel within six to ten

feet of the surface.

" The best cocoa grows where a rich fat red alluvion is struck and
the average crop here is considered good when an orchard produces one

pound of marketable cocoa per tree. The tree is delicate and requires

considerable shade; though, if abandoned or uncared for, it does not die

off, even though enveloped in tropical vegetation, and if the vicinity be

cleared off, begins to produce just as soon as it is allowed ventilation
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again. No one here has treated the tree to any kind of scientific culture

and notwithstanding the fact that the same soil has been cropped con-

lecutively for over a hundred years there is as yet no sign of decadence
nor does a necessity yet arise for artificial manure.

" There have been a few instances of a disease due to a small insect

which perforates the pod and stoix its growth, but this has only occur-

red in very dry seasons and in the lower region of the country, but
otherwise there has been no disease which has attacked the tree or fruit

here ; a failure of the crop is almost invariably due to either a very dry
season with strong sunshine shrivelling up the flower, or to a very
heavy rainy season in which the tree is often enveloped in water for

several weeks at a time to a height of several feet over the surface of the

ground ; in the last case the pod though well formed becomes black
and drops off with the seed rotten.

" You will excuse me for entering on these matters, as you are

doubtless conversant with same, bat I merely indicate them to you to

•xplain our local cultivation which perhap? has not come directly under
your observation."

SOME CONSTITUENTS OF THE LEAVES OF REUS METO-
PIUM, AND HAEMATOXYLON OAMPEA(UiIANUM.

By A. G. Ferkin, F.R.S.E., of the Glothworker's Research Laboratory,

Yorkshire Oollege, Leeds.

Rhus Metopium, Linn.*

A re-investigation of the colouring principle present in the leaves

of the Rhus Cotinus and Rhus Coriaria (Journal Chem. Soc. 1896, 1299
and 1898, 1016) has shown that this is not quercetin as stated by Lowe
(Zeit. anal. chem. 1874, 12,127) but myricetin. Quercetin however is

found in the leaves of the Rhus rhodanthema ** (New South Wales) and
an interesting point with regard to both this plant {Journal Chem. Soc.

1897, 11P4) and the R. Cotinus, is that their stems contain a distinct

colouring matter fisetin. Research has indicated that quercetin C15 Hio
O7 and myricetin ( >i5 Hio Og are respectively hydroxy-and dihydroxy-
derivatives of fisetin O15 Hio 0^ and it thus follows that the leaves of
these plants contain the colouring matter of the stem in a more oxidised
form. In some cases a relationship can be traced between the tannin
and colouring matter which co-exist in the plant by means of their

respective decomposition products but as in certain instances exceptions
occur, no rule can be laid down on this point. It is interesting to note
however that myricetin and gallo-tannin both derivatives of pyrogallol
are frequently found together, and that the same is the case with quer-
cetin which i^ a catechol compound, and the catechol tannins. In

* [Metopium Linnaei, Engl,]
•* [Rhodosphaera rhodanthema, Engl,]
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oontinuation of this work it was interesting to examine the leaves and
stem of the Rhus Metopium and 1 am much indebted to Mr. W.
Fawcett, Director of the Department of Public Gardens and Plantations,

Jamaica, for a very liberal supply of the raw material.

To isolate the colouring matter an aqueous decoction of the leave*

was treated with lead acetate solution and the resulting pale yellow
precipitate containing the lead compound of the colouring matter, wa«
eoUected suspended in boiling water and decomposed with dilute sul-

phuric acid. The clear liquid was decanted from the lead sulphate,

agitated with ether, and the extract evaporated, a residue thus remain-
ing which consisted of the colouring matter containing el'acric and
gallic acids. After purification the colouring matter was obtained as

yellow needles soluble in dilute alkalis with a deep green colouration

and ap peared to be myricetin ; further experiment however indicated

the presence of two substances. Thus the acetyl compound prepared
in the usual manner had no definite melting point, and on analysis gave
numbers intermediate between those required by acetyl-quercetin and
acetyl-myricetin (0=57.25 ;

H=4,51). [n order to separate the

mixe l colouring matters, the acetylised product obtained from them,
was fractionally crystallised from alcohol, a process suggested by th«

sparing solubility of acetyl myricetin in this solvent. The more insolu-

ble portion .vas eventually obtained as colourless needles melting at

204 ='-206 ^
. Analysis gave, 0=56.87 ; H=4.17.

Ci5 H4 Os (O2 Hb Oe ) requires 0=56.84; H=a.86.
It was apparently acetyl'myricetin, and to confirm this a portion

was converted into the free colouring matter by treatment with sul-

phuric acid and analysed 0=57.03 ; H=3.45.
Oi5 Hio 08 requires 0=56.60 ; H=3.14.
Thus obtained,the colouring matter formed glistening yellow needlet

having the dyeing properties and characteristic reactions of

myricetin. The amount contained in the leaves is approximately 1

per cent. The identification of the second colouring matter was difficult,

it being by tar the minor constituent of the mixture. By repeatedly

recrystaliising the more soluble portion remaining after the isolation of

the acetyl-myricetin, a fraction was obtained melting at 189^-191®
•iosely resembling acetyl-quercetin. On decomposition with sulphuric

acid this however yielded a colouring matter soluble in alkaline solution!

with a pale green colouration, indicating still a trace of myricetin, for

^uercetin dissolves in this manner with a pale yellow tint. By the

action of bromine quercetin yields debrom-quercetin which is sparingly

loluble in alcohol, whereas myricetin thus forms a compound of a

readily soluble nature, and these reactions suggested a method for their

separation. The colouring matter as above purified was therefore

treated with bromine in the presence of glacial acetic acid, and the pro-

duct after standing twenty four hours crystallised from alcohol. It

consisted of yeliow needles melting at 237 '^-239 ® and was evidently

debrom-quercetin. A further confirmation of the presence of quercettn

in the mixed colouring matters was obtained by decomposing a trace

with fused alkali, when protocatechnic acid and phloroglucinol were
identified as present in the products of the reaction. Owing to the

ijoaall quantity contained in the leaves further tests could not be carried

oot.



The late Professor Henry Trimble has found the tannin present

(private communication) to be gallo-tannic acid. For an analysis of

the leave? I am indebted to Professor Procter of the Yorkshire College,

Leeds.

Tanning matters absorbed by hide 8.2 per cent.

Non-tanning matters 13.0 "

Insoluble at 60 F. 68.5

Water 10.3

100.0

The constituents of the leaves of the R. Metopium, closfcly resemble
those of the R. Coriaria, R.Cotinus SLXid Ji. rhodanthema^ in fact the

chemical examination may be said to confirm the classification of the

botanist. Thus

Colouring Matter Tannin.

R. (Joriaria contains Myricetin Gallo tannin

R. Cotinas „ Myricetin Gallo tannin

R. Metopium [Metopium Linnsei] „ Myricetin & Quercetin

Gallo tannin

R. rhodanthema [Rhodosphsera „ Quercetin Gallo tannin

rhodanthema]

The stem of the R. Metopium was found to be devoid of colouring

matters of the quercetin group, but gallo and ellagi-tannic acids were
present.

The Leaves of Haematoxylon Oampbachianum.

As is well known, the stem of this plant constitutes the dve-stuif

logwood, and it was interesting to determine if a colouring matter was
present in the leaves, which possessed a close chemical relationship with
the haematoxylon of the stem. Such has already been shown to be

the case with the colouring matters contained in the stem
and leaves of the Rhus Gotinus and R, rhodanthema (loe.

cit.) For asupply of the leaves I am indebted to the kind-

ness of Mr. W. FavTc:^tt, Director of Public Gardens and Plantations,

Jamaica. Examination revealed the presence of a yellow colouring

matter which could be isolated in a similar manner to that present in the

R. Metopium. It formed glistening yellow needles soluble in dilute

alkalis with a pale green colouration, indicating some yellow colouring

matter contaminated with a trace of myricetin. Analysis gave number*
agreeing with those required by quercetin. C=5y.51; H=3.64.

Theory for Cis Hio 0? —C=59.60 ; H=3.31. per cent.

That it consisted almost entirely of this colouring matter appeared

erident by the examination of its acetyl-derivation which was obtained

as colourless needless melting at 191 ®
. Analysis gave (v=58.3d; H=

4.30.

Cii H6 O7 (Cj fls O5 ) requires C=58.59; H=3.90.
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Further, on decomposition with alkah' the colourids: matter yielded

phloroplucinol and prot ocatechnic acid. The amount of quercetin con-
tained in the leaves was approximately 0.3 per cent. The substance

accompanying the quercetin, soluble in alkalis with a green colouration,

could not be isolated owing to the small quantity present. It could

however be removed from the quercetin by treatment with bromine and
crystallising the product from alcohol. The debrora-quercetin thus ob-

tained melting at 232 ^ -234 ^
, was reconverted into quercetin by diges-

tion with hydriodic acid, and was now soluble in alkalis with a pure
yellow colouration.

The Tannin. As experiment indicated the presence of a consid-

erable quantity of a tannin in these leaves, it was desirable to isolate

and submit this to examination. The leaves were extracted with boiling

alcohol, the extract evaporated to a small bulk, poured into water and
treated with ether to remove wax and chlorophyll. From the brown
aqueous liquid after saturation with salt the tannin was extracted with

ethylic acetate and thus obtained in the form of a sticky brown mass. This

was dissolved in water and the solution treated with salt, which caused

the precipitation of a viscous brown impurity which was removed by
agitation with bibulous paper and filtration. From the clear liquid

the tannin was removed by ethylic acetate, and on cautiously evapora-

ting this solution was now obtained as a pale yellow friable mass. An
analysis gave 0=53.15 ; H=4.02 numbers which are in close agree-

ment with those required bv gallo-tannic acid. As it gave a blue green

colouration with ferric chloride in aqueous solution, and gallic acid

by digestion with boiling dilute sulphuric acid its identity with this

substance was confirmed. Bromine water gave no precipitate indica-

ting the absence of a catechol tannin.

The constituents of the leaves of Haematoxylon campeachianum are

thus quercetin, a trace of a second colouring matter which is probably

myricetin, and gallo-tannic acid. There is no direct relationship between
quercetin, the colouring matter of the leaves, and the haematoxylin

which exists in the stems ; on ihe other hand it is interesting to note

that both gallo-tannic acid and haematoxylin are derivatives of pyro-

gallol.

The chemical examination indicated that these leaves might con-

stitute a serviceable tanning agent, and application was therefore made
to Professor Procter who kindly undertook to study their properties in

this respect. He reports as follows.

Tanning matters absorbed by hide 9.5 per cent.

Soluble non-tanning matters 17.5 ^*

insoluble at 60 ^ F. 62.8 "

Water 10.4 "

100.0

The tanning strenth* 9.5 per cent, is too low to allow of their pro-

* The sample of leaves employed was collected, for the author with no
special idea of their examination as a tanning agent, and evidently being
slightly brown at a somewhat late period of the season. As a sample of

selected leaves analysed by Professor Procter gave 11.2 per cent, of tanning
matter, it is to be presumed that if collected at a suitable period their tanning
content will be greater than that given above.
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fitable exportation in the leaf form ; the colour of the leather tanned by
them however is by no means bad, and if a satisfactory extract of not

less than 25 per cent, strength can be produced from them, this would
nc doubt find a market in this country.

NoTB, by Dr. Buchbr, W. Indies Chemical Works, Ltd., Spanish Town

Gallo-tannic acid, in a more or less impure form is used largely

in the tanning and dyeing industries. This body is found plentifully in

a great variety of plants. Whilst gall-nuts or galls, worth 62 pounds
sterling per ton, contain some 70 percent, of this tannin, air dry sumach
{Hhus Coriaria and R. Cotinus), worth £8 per ton, coutains some 25
per cent. Gallotanic acid is easily extracted in a pure state from galls,

whilst sumach contains a small amount of a yellow colouring matter,

which lowers the value of the tannin.

Green logwood leaves contain 60 per cent, of water, and would
contain in deduction from Professor Procter's analysis, but a trifle over

4 per cent, of gallo-tannic acid. The fact of logwood leaves containing

a yellow colouring matter besides the tannin would detract from their

value. It is questionable whether an extract from logwood leaves could

compete with sumach, or an extract from sumach. An extract from
logwood leaves, at 51 ® Tw., the usual commercial density, would not
contain more than 19 per cent, of tannin.

^0

A NEW PACKING MATERIAL FOR FRUITS.

An interesting experiment has just taken place in the matter of
packing fruits in the Colony of Victoria for shipment to England.

As is pretty generally known, Apples and Pears are now brought
from the Cape of Good Hope and from Australian colonies in boxes
holding a bushel, which are stored -on board ship in cool chambers.
These chambers, or refrigerators, have been provided by the steamship

companies at a considerable outlay of money. The fruits are merely
wrapped in tissue, and placed in the boxes.

Under this system, apples have for the most part come very suc-

cessfully; but pears have been less satisfactory. Occasionally, there

have been Pears from the Antipodes that have reached this country in

a sound condition, but numerous consignments have proved to be of

little value, and the commission agent is never able to speak of such

fruits or to gauge their value until they have been unpacked. The
freight per bushel from Victoria to London for Apples or Pears so

packed and stored on board ship in cool chambers is 3s 9d.

Such are the circumstances of the present system, and the amount
of freight paid for passage.

Andnowfor theexperiment for intelligence of which weare indebted

to Mr. J. B. Thomas, a well known fruit salesman in Coven t^^ Garden, to

whom the fruits which have, been the subjects of experiments were ad-

«lres8ed.
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Instead of* packing the apples wrapped in tissne only, m the case of
•everal bushels that have recently arrived in London by the S. S.

Wakood, a quantity of asbestos or a preparation of thirf substance has

been used. The fruits were wrapped in tissue as formerly, and after-

wards embedded in the asbestos, each fruit beino- perfectly sur-

rounded by ibis substance. Upon unpacking the case, the asbestos

appeared lo he caked, but it was ^^asily broken up, and then appeared
almost like flour. We shculd su} po;e, therefore, that the fruits would
be air tight under such conditions, and this will account for the fact

that as we saw them they were perfectly sound, and in excellent condi-

tion, although fi\e months had elapsed since they were packed in the

boxes. The apples were grown by Mr. J. R. Warren, Mount Alexan-
der Orchard, Harcourt, and Mr. J. M. Ely, Rosehill Gardens, Har-
court, both large Victorian fruit growers. They were packed and
brought to this country under the direction of Mr. Geo. Pontin, Church
House, Yapton, Sussex. The apples were gathered and packed previous

to May 5th last, but owing to some objection, we believe, on the part of

the steamship companies, there was a delay of two months or more
before shipment, and even then they travelled by the Gape route. The
companies, naturally perhaps, object to the introduction of a new sys-

tem of packing fruits that may render unnecessary the cool chamberf
that have cost so much money to provide. But such objections will,

no doubt, be overcome, and if a syndicate be formed, as is now propos-

ed, the system will be given a conclusive trial. The new system should

it answer to expectations, will possess several advantages. The fruit

may then be stored in the hold of the ship, and the freight per bushel-

ease will be 6d. instead of 3s. 9d. ; but as the packing material will dis-

place a quantity^ of the fruits in each package, it may be well for present

purposes to describe the future freight of the fruit as Is. per bushel.

It must be remembered also that the asbestos is a valuable material

in England, and it will be sold here to as much advantage as will the

apples. The result will be that the asbestos and fruit would be brought

to England for less money than is now paid for the fruits alone. The
apples will travel as well or better, and it is thought they may be pre-

served after arrival here for weeks if necessary, providing ttiat the cases

be not opened in the meantime. And beyond the other considerations,

it is hoped also that Victorian Pears by this system may be placed on

the English market without much risk of loss by decay.

—

(Gardeners'

Chronicle:)

—^ o

COMPOSITION OF BANANAS AND PLANTAIN FRUITS. *

The changes that take place in the banana fruit during the suc-

cessive stages of its growth and ripening are described by Dr. Warden
in the Diet. Econ. Prod, of India, Vol. V., p. 301:-

" The composition of the banana at different stages of maturity has

been investigated by Ricciardi. The green fruit contains over 12 per

* Extract from Bulletin of Miscellaneous Information, Royal GardeiiA,

Kew, August, 1894, pages 305—310.
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cent, of starch, which disappears as the fruit ripens. It contains 6.56

of tannin and the ripe only .34 per cent., so that as the fruit ripens this

principle disappears, and this is also the case with the other organic

acids which are present. The sugar in the fruit which ripens on the tree

is almost entirely cane sugar, but in the fruit cut and ripened by expo-

sure to air the invert-sugar reaches about 80 per cent of the total, while

the cane sugar is reduced to about 20 per cent., calculated upon the

sugar present. Proteid substances (albuminoids) are present in the

green fruit to 3.04 per cent., and in the ripe to 4.92 per cent. The
green fruit yields 1.04 and the ripe .95 per cent, of ash, which contains

23.18 percent of phosphoric anhydride, and 45.23 per cent of potash."

The use of plantain meal as an article of food is doubtless of great

antiquity. It is frequently mentioned by old authors. Rumph records

that in the Malay archipelago "man begins life with plantain" as the

meal is used for making pap for new born infants.

In the Diet. Econ. Prod, of India, Vol. Y., p. 300, the same point

is more fully stated:

—

" It is interesting to notice that the large crop of food produced
by baiianas and plantains may be preserved for an indefinite period

either by drying the fruit or by preparing meal from it. P)i;th of these

processes, which have long been known and carried out in the West
Indies and South America, are also carried on in India, though to u

much smaller extent. Linschoten notices the practice as common in

the sixteenth century, writing,— ' these grow much in C-ananor, in the

coast of Malabar, and are by the Portingales called figges of Cananor.
and by reason of the greater quantities thereof are dried, the shells be-

ing taken off, and so being dried are carried over all India to be sold.""

When the nearly ripe fruit is cut into slices and dried in the sun a cer-

tain part of the sugar contained in the fruit crystallizes on the surface

and acts as a preservative. The slices thus prepared, it made from the

finer varieties, make an excellent desert preserve, and if from the

coarser may be used for cooking in the ordinarv way. They keep well

if carefully packed when dry, and ought to form a valuable antiscorbutic

for long voyages. The fruit may also be similarly preserved whole by
stripping off the skin and drying it in the sun. Plantain meal is pre-

pared by stripping off the husk, slicing the core, drying it in the sun,

and when thoroughly dry reducing it to a powder, and finally sifting.

It is calculated that the i'resh core will yield 40 per cent, of this meal,

and that an acre of average quality will yield over a ton."

A good account of plantain meal and its value for food purposes
was published by Professor Johnston in the Transactions of the High-
land Society, No. 20. This was reproduced in the Barbados Agricul-

tural Report, August 8th. 1848.

• The inquiry was started by the receipt of a sample of plantain meal
sent to Scotland from Surinam or Dutch Guiana. It is remarkable that

after an interval of about 50 years the starting of a factory for

the manufacture of plantain meal in the same Colony should once
more bring the subject into notice.

Professor Johnston says :
" Plantain Meal is of a slightly brownish

colour, and has an agreeable odour, which becomes more perceptible
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when warm water is poured upon it, and has a considerable resemblance

to that of orris root.

" When mixed with cold water, it forms a feebly tenacious dough
more adhesive than that ol oatmeal, but much less so than that of

wheaten flour. When baked on a hot plate, this dough forms a cake

which is agreeable to the sense of smell, and is by no means unplea-

sant to the taste

" When boiling water is poured over the meal it is changed into a

transparent jelly, having an agreeable taste and smell. if it be boiled

with water it forms a thick gelatinous mass, very much like boiled sago

in colour, but possessing a peculiar pleasant odour."

Ill the plantain ' while green, the heart is white and insipid ; th®

starch predominates, and it scarcely contains any sugar. In this stat®

it is roasted in the ashes, and at table takes the place of bread, potatoes'

maize and other farinaceous food. In South America they are dried

entire in ovens, and become hard, brittle, and trans-lucid like horn.

Under the name of ' fifi ' they are, in this state, taken as travelling

stores in sea voyages and long journeys by land."

The starch of the arrow-root, cassava, and of the ordinary potato i^

easily extracted, but according to Dr. Shier, the starch from the plan'

tain (in the unripe state) cannot be extracted in a perfectly white con-

dition, in consequence of being associated with a colouring matter from

which it is almost impossible to separate it. This colouring matter

resists the uction of the most powerful bleaching re-agents.

In 1890 analyses of the unripe banana and plantain fruit were

published by Messrs. Harrison and Jenman (Report on Agriculture,

British Guiana, p. 59) :

—

" Composition of a Sample of Bananas, (unripe)

Dried. Fresh.

Water 5.75 75.11

Oil or fat .69 .18

Sucrose None
Glucose 1.75 .39

Starch 42.11 11.11

*Albuminoids 5.13 1.35

Gums, etc. 1.88 .36

Digestible fibre 36.87 10.07

Woody fibre 2.52 .66

Ash (mineral matter) 3.30 .87

100.00 100.00

* Containing nitrogen, dried .84, fresh .22

Though the food elements in the banana vary from those of the

plantain, the sum total of them is much about the same. The plantain

is decidedly richer in starch and glucose, while the banana excels in

albuminoids and digestible fibre. The advantage in value is with the

plantain."

The following analyses of the common plantain, fresh and dried
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respectively, are closely representative of the character of all varieties.

Plantains are essentially a starchy food, deficient in albuminoids and
fats :

—

"Composition of Sample of Common Plantains.

" Fleshy matter or pulp, 64.5 per cent., skin, 65.5 per cent.

Fresh Pulp, Flour from
Dried Pulp.

Water 62.86 11.80

Fats ... .44 1.05

*Albuminoids ... 1.58 3.75

Glucose ... 2.25 5.34

Starch ... 22.16 52.64

Tannin, gum, etc. ... .50 1.20

Digestible fibre ... 9.01 21.37

In digestible^: fibre ... .40 .^5

Ash (mineral matters) ... .80 1.90

100.00 100.00

•Containing nitrogen, fresh pulp .25, flour from dried pulp .60.'^

A valuable paper on the chemistry of tbe banana was published by

the late M. B. i ;orenwinder in Annales Agronomiques, ii. (1876). pp.

429-445. His main results were obtained from a bunch of 107 fruits sent

to him from Brazil in August 1875. The bunch was a month in transit

to Lille. He found 34 per cent, of peel and 66 per cent, of
f
ulp. His

best fruits, while sound, gave 15.9 per cent, of sucrose and 5.9 per cent,

of glucose. His worst gave 2.84 per cent, of sucrose and 11.84 per cent,

of glucose

Corenwinder gives the following complete aunalysis of the pulp

(p. 436):-

Com position of fresh Brazilian Banana (pulp only).

Water ... ... 72.4

Sugar (sucrose) .. ... 15.90

Sugar (glucose) ... ... 5.90

Cellulose ... ... .38

*Albuminoids ... ... 2.13

Pectose ... ... 1.25

Oil, etc.
'

... ... .95

Ash ... .. 1.03

100.00

*('0ntaining nitrogen .34.

The composition of the ash from the pulp is given by Corenwinder.
In the opinion of Professor Church, there is a possible mistake here in

regard to the magnesium carbonate present.
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Mineral composition of the ash from the pulp of the Brazilian
Banana.

Potassium sulphate ...
'

3.61
Potassium chloride ... 14.34
Magnesium phosphate ... 8.24
Potassium phosphate ... 27.12
Potassium carbonate ... 41.66
Magnesium carbonate ... 6.54 ?

Oalcium carbonate ... 1.17
Ferric oxide ... 0.36
Silica ... 2.96

100.00

In the South Kensington Museum Handbook on " Food " (reprint
of 1893, p. 135) Professor Church, F.R.S., gives an analysis of fresh

peele ! bananas (apparently nearly, if not quite, ripe). This affords in

formation on a point not already discussed. The bananas were those
usually sold in shops in this country, and it is not improbable they
were Canary bananas yielded by Musa Cavendishii.

^' Fresh-peeled bananas contain :

—

In 100 parts. Id lib. oz. grains

Water ... 73.9 11. 361
Albaminoids, etc. ... 1.7 119
Sugar and pectose 22.8 3 283
Fat ... 0.6 42
Cellulose ... 0.2 14
Mineral Mitter ... 0.8 56

The nutrient ratio is here 1.14 ; the nutrient value is 24."

The "nutrient-ratio" amongst the nutrients of daily food is that

between the albuminoids or ''flesh-formers," and the carbohydrates plus

the fat reckoned a? starch, or ''heat-givers." In the standard dietary

adopted it is 1 : 4|.

For the sake of making a rough comparison between various foods

it is a convenient plan to add together the per-centages of albuminoids,

starch, dextrin, and sugar, and the starch equivalent of any fat present.

The stim of these constituents is called the "nutrient-value"; this

value is that of 100 parts.

A further sample of ripe bananas (a variety of M. sapientum)

grown in the Palm House at Kew was submitted to Professor (/hurch

in May last. The results of his analysis are as follows :

—

Water in pulp 68.3 per cent.

Dry matter in pulp 31.7 "

Albuminoids, calculated from total

nitrogen in pulp 1.515 "

True albuminoids in ditto bj

phenol method 1.03 "

"The latter figures seem to show that one-third of the nitrogen in

the just-ripe pulp exists in non-albuminoid forms."
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The most recent analysis of meals are those lately made for Kew
by Professor Church, of a sample received through Messrs. Lee, Crerar,

and Go. from Jamaica, and called "banana" meal, although it ig quite

possible it may have been prepared from unripe plantains. The other

samples were from Surinam. The latter were particularly stated to be

derived from the fruit of the banana (Masa sapientum.)

Professor Church's analyses of these samples, with explanatory

notes are given below :

—

Professor A. H. Church, F.R.S., to Royal Gardens, Kew.

Shelsley, Kew Gardens,

February 16, 1893.

Dear Mr. Morris,

I have arranged in the table which follows, the results of my
analvses of some of the banana meals which you handed to me for

examination. The Jamaica sample is designated by the letter A. ; the

Surinam sample of the meal made from the interior of the fruit of Musa
sapientum by the letter B. ; and the meal from the peels of the same
truit by 0.

Per-centage Composition of banana meals.

A B C
Jamaica. Surinam. Surinam.

Water 15.5 14.3 13.1

Albuminoids (true) 25 2.3 3.3

Starch, sugar, gum, etc. 77.7 79.5 58.7

Oil 1.0 .7 5.5

Fibre .7 .9 8.7

Ash 2.6 2.3 10.7

Nutrient-ratio 1.32 1.35 1.22

Nutrient value 82 83 74

It is noticeable how widely the nutrient ratio (or proportion of

albuminoids to starch plus the starch-equivalent of the oil) diverges in

all these meals from the ratio of the perfect food, which should show

the proportion of about one to five. In the analyses by Mr. L. E.

Asser the above divergHuee seems less marked, for he has calculated

the whole of the nitrogen present as if it existed in the albuminoid

form. I find that this is far from being the case. In this Surinam
sample 2 (B. above) 71 per cent, only of the nitrogen present is albu-

minoid, in his sample 5, made from the peels, 77 per cent. In other

respects my results and his agree well.

I would further remark that sample 4 (from Jamaica) was prob-

ably made from fruits still more unripe than those which were used in

the preparation of B. and C. For in this meal no more than 56 per

cent, of the total nitrogen exists in the albuminoid form, the remaining

41 per cent, being present in the less highly elaborated state of amides,

etc., the food value of which is either nil or very slight.

In all the above samples starch is more abundant than sugar ; the

proportion of the latter increases as the fruit ripens.

1
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The constituent set down as " oil " in the table of analyses is the

ether-extract of the meals. In the case of C, the meal prepared from
the peels, it consists partly of wax and colouring matter.

In the ash of the meal prepared from peels a notable quantity of
manganese was found. Traces of coppbr occurred in all the samples.

Yours truly,

(Signed) A. H. Church.

ADDITIONS AND CONTTRIBUTIONS TO THE DEPARTMENT.

LIBRARY.

Europe.
British Isies.

Annals of BotanT , Dec. [Purchased.]
Botanical Magazine, Jan, [Purchased]
British Trade Journal, Jan. [Editor.]

Bulletin, Kew Gardens, app. il and III 1899. [Director.]

Chemist and Druggist Dec. 16, 23, 30. Jan., 6, 13, 20. TEditor.]

Garden, Dec, 16, 23, 30. Jan, 6, 13. 20. [Purchased.]
Gardener's Chronicle, Dec. 16, 23. 30. Jan. 6, 13, 20. [Purchased.]
Leaflets, Board of Agri., England. 56 [The " Canker" Fungus] 60 [The
Wood Leopard Moth] 61 [Sheen Scab. ]

Journal, Board of Agri England. Dec. [Editor.]

Journal R. Colonial Institute, Jan.
Nature, Dec. 14, 21, 28. Jan. 4, 11, 18. [Purchased,]
Pharmaceutical Journal. Dec, 9, 10. 23. 30. Jan. 6, 13, 20. [Editor.]

Produce World. Jan. [Editor].

Sugar, Dec, Jan, [Editor]
International Sugar Journal, Jan. [Editor.]

W. Indian and Com, Advertiser, Jan. [Editor.]

Climate, Jan. [Editor.]

On the Influence of the Temperature of Liquid Hydrogen on the Ger-

minative PoTver of Seeds, By Sir W, Thiselton-Dyer. [Author].

British Pharmacopoeia, 1898. Indian and Col-mial Addendum, 1899.

France.

Sucrerie, indigene et coloniaie, Dec 12, 19, 26. Jan. 2, 9, 16, 23. [Editor]

Physique et Chimie Viticoles. By A. de Saporta. ,

Gennany.
Notizblatt, Berlin, Dec. Jan. [Director.]

Tropenpflanzer, Jan. [Editor.]

Beihefte zun Tropenpflanzer. Jan. [Editor.]

Holland.
Koloniaal Museum, Haarlem, Gids.

Italy.

Bulletino, Laboratorio ed Orto Bot. Siena, Dec Tasc. 1 11. -IV. [Director]

^hvitzerland.

Bulletin de I'Herbier Boissier, Dec. [Conservateur.]

Memoires de L'Herbier Boissier, No- 1.

Asia.
India.

Planting Opinion, Nov. 25. Dec 29, 16, 23. [Editor.]

Ceylon.

Circulars R. Bot. Gardens, Nos 8, U, 12, 13, 14, 15, 16. [Director]

Times of Ceylon, Nov. 29. Dec. 7, 14, 21, 28. Jan. 4, [Editor.]

Java.
Proefstation E. Java, de Serie, No, 15. [Director.]

i
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Australia,
N. S. Wales.

Agri. Gazette, Deo. [Dept. of Agr.]

Queensland
Agri. Journal, Dec, [Sec. Agr.]
Sugar Journal, Nov, 1899, Jan. [Editor]

Reports on Timber Trees, Herberton District ; Viticulture ; Contributions
to Flora of Queensland and N, Guinea ; Plants reputed poisonous to stock.
By F. M. Bailey. (Ext. Queensland Agr. Journ.) [Dept. of Agr.]

Africa.
Gape of Good Hope.

Agri. Journ., Nov. Dec, [Editor.]

Central Africa

.

Times, Oct. 28. Nov. 4, 11, 18, 25. Dec. 2, [Editor.]

Natal
Plants, Vol. 2. Pt. I. Grasses. [Curator Bot. Gard. Durban.]

West Indies.
Barbados.

Agricultural Gazette, Nov. Dec. 1899. [Editor,]

Report of results obtained on the Exp. Fields at Dodd's Reformatory
1898-99, [Supt. Bot. Station.]

Jamaica
JourT}al, Jamaica Agri. Soc. Jan. Feb. [Secretary.]

British North America.
Montreal.

Pharmaceutical Journal, Jan. [Editor.]

Ontario.

November Crop Report. No. LXXII.
Statistics of Ontario No. LXXI.

United States America.
Publications of Oie U. S. Dept. of Agriculture

Scientific Bureaus'and Divisions—
Division of Botany. The present Status of Rice Culture in the United States
Division of Forestry. Report on the Insect Enemies of Forests in the

Northwest.
Division of Soils, Circular No. 3. Soils of the Pecos Valley—New Mexico
Division of Entomology. Proc of Annual Meeting of Association of

Economic Entomologists.

Experiment Stations.

Experiment Station Record, Vol. X. No. 12. Vol. XI. No. 4.

Alabama, 106 (Orchard Notes)
California, 124 (Lupins for Green- Manuring) 125 (Australian Salt-bushes^

226 (Paris Green) Seed Bulletin 1899-1900) (Exchange Seed-list 1899)
Florida, 50 (Pine-apple Fertilizers)

Georgia, 46 (Corn Culture)
Iowa, 40 (Relation of Acid Fermentation to Butter Flavour and Aroma)

41 (Reports from Trial Stations of New Orchard Fruits and Shrubs),
42 (Troublesome Weeds, Potato Scab), 43 (Some Injurious Scale
Insects.)

.
Kansas, 90 (Alfalfa)

"Minnesota, 63 (Tomatoes, Wheat, Flour, etc.) 65 (Soil Investigations^

Michigan, (Report of Secretary from July 1897 to June 1898)
Montana, 20 (Report 1898) 21 (Sheep Feedingj
Nevada, 42 (Butters) 43 (Sugar Beets)

New York, 159 (The Forest Tent- Caterpillar) 160 (Commercial Fertilizers)

161 (Gooseberry Mildew.-
Oregon, 59 (Sugar Beet Experiments.)
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Rhode Island, 59, 60 (Analyses of Com. Fertilizers) 61, fOn the Mortality
of Incubator chicks), (Agr. Exp. Station Report 1899).

South Dakota, 63 (Pig Feeding) G4 (Perns and Flowering Plants), 65
(Root-killing of Apple Trees.)

Texas, 54 (Irish Potato)
Utah, 62 (Tree Planting in Utah), 63 (Sugar Beets). Report for year end-

ing June 30, 1899).

Virginia, 95 (Bovine Distemper), 96 (Experiments with Chickens).
American Journal of Pharmacy, Jan. Feb. [Editor.

]

Botanical uarden. New York, Journal, Jan.
Botanical Gazette. Chicago. Dec, Jan, [Purchased.]
Fern Bulletin. Jan. [Editor.]

Forester, Report for 1899, Jan. [Editor.]

Iowa State Coll. of Agr. and Mech. Arts, Contributions from Bot. Dept.
No. 12 (Studies of Cereals, Iowa Grasses) 13 Growth of Corn 14 Vege
tation in Hamilton County, Muscatine Flora,

Massachusetts, Hort. Soc. Schedule of Prizes for 1900.

Minnesota, Botanical Studies, Dee.
Torrev Club Bulletin, Jan. [Editor.]

Meehan's Monthly, Dec. '99 Jan [Editor
]

Symbiosis and Saprophytism. By Dr. D. T. MacDougal.
Vicks Monthly, Jan. [Editor.]

Science. Jan.
Davenpor:. Acad. Proc Vol. VII. Extract, Grasses by L. H. Pommel,

Fungi, by H. H. Hume. [Author.]
St. Louis,^ Trans. Acad. Sc VIII. 2 Extract. Histology of Grasses. L, H

Pammel. [Author,]

South America.
Revista do Huseu Paulista, Sao Paulo. Vol. III. [Director.]

Boletim Inst. Agronomico, S. Paulo. Brazil, July. [Director.]

Polynesia
Planters' Monthly, Hawaii, Dec. 1899, Jan. [Editor.]

SEEDS.
From E. Botanic Gardens, Hong Kong

Arenga Engleri
Strychnos angustiflora
Melastoma sanguineum
M. candidum
Bauhinia acuminata
Reevesia thyrsoidea

From Public Gardens JSiagpur

Bignonia gracilis

From R Botanic Gardens, Sibpur
Bambnsa arundinacea
Marlea begonifolia
Phoenix humilis, var. Loureirii

Acrocarpus fraxinifolius

From R. Botanic Gardens, Trinidad.

Sabal acaulis
From R, Botanic Gardens, British Guiana.

Castilloa elastica

From. Messrs Dammann & Co. Italy.

Bergamot

Caesalpinia vernalis

Eugenia buxifolia

Lonicera longiflora

Camellia reticulata

Aristolochia Togala
Aleurites cordata

Abroma angusta
Helicteres Isora

Hibiscus cancellatus

[Issued 22nd March 1900.]
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TEACHING AGRICULTURAL PRIN(jIPLES IN SCHOOLS.

The Director of Prblic Gardens read some notes on the subject of

teaching agricultural principles in schools at the Agricultural Conference

at Barbados last January, pointing out that such teaching should consist

of practical work and experiment, and that no books should be put into

the hands of the children, but that they should as far as possible them-

selves carr}^ on the experimental work. Several instances were given

of the kind of experiment that would be useful.

Since the Conference a small book has been published by Messrs.

Macmillan of London and New York, which can be strongly recom-

mended for use by teachers for the purpose. It is entitled, "The Nature

and Work of Plants : An introduction to the study of Botany." Tlie

author is Dr. D. T. MacDougal, Director of the Laboratories in the

New York Botanical Garden.

To those who do not know how the study of botany has been re-

volutionised during the last 30 years, it may seem strange that a book
on botany should be recommended as a first step in teaching agriculture.

However when it is stated that the new way of studying botany is to

look upon each plant as a living creature and to watch its life and the in-

fluences that affect it, it will be recognised how indispensable the study

is to all those who have to deal with plants in earning their livelihood.

The course outlined in this book is essentially a study of the func-

tions or action of the plant, and the organs are considered chiefly as

instruments for the performance of work with but little attention to

their morphology. The apparatus needed to carry out the experimen-
tal work may be found in any household with the exception of a hand
lens magnifying 6 to 10 times, which may be purchased for one or two
•hillings.

The headings of the chapters are:

—

I. The Composition and Purposes of Plants ; II. The material of
which Plants are made up ; III. The manner in which different kindg
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of work are divided among the members of the Body ; IV. The Roots
;

y. The Leaves ; YI. Stems ; VII. The Way in which new Phmts
arise ; Vlll. Seeds and Fruits ; IX. The Power or Energy of the

Plant ; X. Relations of Plants to each other, and the place in which
tbey live.

As an example of the style of the book, the following paragraphs
are quoted :

—

Wilting. If the leaf of any rapidly growing plant is taken off

and laid in the sun for an hoar, it may be seen that it become^ limp
and is said to be wilted. Compare with a fresh leaf. It is quite flexi-

ble, and the soft tissues ^tween the rib^ appear to be shrunken. Hold
an end of the leaf in eicher hand and pull until it breaks in two parts.

Repeat with a fresh leaf. The wilted leaf is as strong in this way as the

fresh one. It has uoi lost any of its mechanical tissues, and its limp-

ness must be due to the loss of water. The cells of fresh leaves of the

plant are filled with water to such extent that they are stretched and the

walls ar-' very firm, in the same manner that the string of a bow is as

rigid as a bar of iron when the bow is prepared for use, but quite limp
and flexible when separate.

*' At noonday in midsummer and at other times the leaves do not
receive as much water as they evaporate, and as a consequence they
wilt more or less. The wilting is itself a protection against serious in-

jury, for in this condition the openings on the lower surface of the leaf

are closed, and the drooping position assumed by the blade operates to

diminish the amount of water thrown ofi into the air.

*' Transplanting trees and herbs is attended by wilting:— A. plant

usually develops a system of roots with hairs capable of supplying the

necessary amount of moisture to the leaves, and when it is lifted from
the ground the process is attended wirh more or less damage to the

roots or hairs. When the plant is set in a new position its absorbing

powers are not so great as before, and if it is allowed to retain all of its

leaves, it will throw off more water than it receives, an 1 wilting will

result. To avoid this the branches are trimmed in such manner as to

reduce the evaporating surface to the proper proportion to the roots.

One may see nurserymen putting out trees, the tops of which have been

trimmed to bare ])oles."

At the English Education Exhibition last January at the Imperial

Institute, a series of Conferences of Teachers was held, and at one of

these Prof. Miall, F.R.S., of the Yorkshire College, read a paper on the

teaching of botany, lie gave it as his opinion that there is hardly any
scientific inquiry which was at once so practical and inviting as tliat of

botanv. A special reason for encouraging the studv of botanv was that

a knowledge of the great tacts of plant !i:e wus essential to scientific

agriculture. Those who lived by agriculture which was still our great-

est industry, were already beginning to demand that, in the rural schools

at le:^5t, the scientific basis of agriculture should somehow ent'^r into

the course of instruction. But botany as at present taught was a kind

of book-learning, and teachers were convinced this could not continue

without very serious loss to the pupils. They were all agreed that the

teaching of botany must be thoroughly practical, and as far as possible.
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experimental. From the beginning it must take the form of inquiry,

which at the present moment was not the case. There was now no real

investigation; pupils were not brought in direct contact with facts, or

encouraged to think for themselves. In short, the present system of

teaching botany was bad, and it wns a lamentable thing that the young
persons who were growing up to live by the farm or the garden were
growing up ignorant of scientific method, and practically ignorant

whatever verbal knowledge they had picked up,of those natural processes

which rendered possible the raising of crops and the rearing of stock. In
dealing with the place the teaching of botany should take in the school

course he expressed regret t'aat under the present system so many sub-

jects were crowded into it that nothing could be well taught.

ENSILAGE WITHOUT PRESSURE.

By Dr. Ross, Kenmore, N. S. Wales. *

The subject of ensilage has received such adequate treatment at the

hands of various writers in the columns of the Agricultural Gazette, that

it is not proposed in this short article to give more than ttie experience

of the past four years in ensilage-making at the Hospital for the Insane,

at Kenmore, near Goulburn.

The material each year has been maize, and maize only, of no
special variety, cut when the cobs were in the milky stage, and the

tassels full, though not faded. The seed has been variously planted

—

broad-cast and drilled—and we believe in the latter, using about 1-12

bushel to the acre. The soil throughout is decidedly poor, and un-aided

would now, after four years use, probably yield next to nothing. To
make amends for lack of quality, deep ploughing and intense cuUiv^atioti

generally have beec the rule, with the result that during the period

mentioned—an exceptionally droughty one—there have been returns

far exceeding those gained by others who took less pains.

The methods employed for storing the maize has invariably been
the stack—which is equally good for large or small quantities—making
respectively in the years 1897, 1898 and 1899, 5, oOO, and 150 tons

with a prospect this year of at least 400 tons.

The stack has for a platform at its base posts and rails, unservice-

able for their ordinary use, simply placed on the ground, which is raisci

a few inches to prevent surface water from doing damage either directly

or by upward soak age. A shallow ditch surrounds the platform to en-

sure the above.

The maize is cut either with sharpened spades or with short scythes.

The former is. perhaps, the better tool, as it allows of the stalks being

cut quilc oiu»e io the ground, but both these methods are about to be
superseded by using a maize reaper and binder. The cut stalks are

carted as speedily as possible to the stack, which should be in some cen-

tral position, and some pretence is made of placing the cut ends of the

* Agricultural Gazette, N. S. Wales.
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stalks outwards, and although this should be done consistently to make-
the stack as square and as solid as possible on the outside, it has not

been found necessary on any other ground. In the body of the stack

the stalks may be placed anyhow.

The number of hands employed on the stack depends altogether on
its size and the rapidity with which the material is delivered. When
the stack has grown too high to hoist the stalks with a hay fork, an
ordinary jib is fixed, worked by a horse, and the ultimate height of the

stack is dnterrained according to the height of the pole to which the jib

is attached.

Generally speakino. the stack should be as square as possible, by
which means the greate;5L pressure by the material itself is procured.

No attempt to guage the heat of the stacks at any period of their

existence was made, except, perhaps, in a casual way by the hand.

It has been found, however, in practice, that on a stack 24 feet

square at its base, if the materiiil is placed upon the stack at the rate of

more tha a 25 tons a day, there is a tendency for the layers nearest the

ground to get more than their share of the pressure, the result being

sour ensilage at that particular part of the stack.

Finally, when the stack is made as high as possible—say 25 feet a

few posts and rails, answering to the description before given, are

placed on top, merely to prevent the wind from disturbing the top layers.

In the course of about six weeks the height of the stack becomes reduc-

ed by its own pressure to about two-thirds of the original height.

Some covering to prevent rain from entering the immediate top of

the stack is desirable, but not really necessary, as it is found that a cer-

tain loss occurs both at the top and sides of stack ensilage under any
circumstances. The loss, however, is more apparent than real, because

pigs will pick over the damaged material, and what they reject is left in

their yards, and soon becomes a satisfactory manure. The ensilage

made as described is sweet, with an appetising smell, which pervades

the near neighbourhood, and is attractive to both man and beast.

During the cold windy weather the ensilage has proved itself to be a

food second to none, for, in addition to its nutritive qualities, the milk is

of the best. The hospital herd are, in fact, an object lesson to the

district.

It is but fair to add that the cows have, aa additions to the ensilage

either a small quantity of wheaten or oaten chafif or bran.

To sum up the experience gained here ;

—

1. That maize is an eminently satisfactory crop for the purpose.

2. The stack is an absolute success, except for the sliglu loss at the

top and sides.

3. Pressure is not necessary.

4. it seems impossible to make bad ensilage under the circum-

stances described.
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DISEASES OF TREES.

The relations of forest fires to insect mvages, insects to forest fires,

diseases of trees to insects, and insects to fungous diseases are not obvi-

ous at first sight, but Dr. A. D. Hopkins shows in a report on the insect

enemies of forests in the north-west, just issued by the U. S. Depart-

ment of Agriculture (Division of Entomology), that there is a close

connection, and, to a certain extent, inter-dependence,of all these factors

in the destruction of valuable forest products. Tr^es dying from injury

by fires, or weakened in vitality, offer favourable conditions for the mul-
tiplication of vast numbers of destructive insects. Moreover, trees

which have been killed by insects furnish, in their fallen branches,

standing and fallen partly decayed trunks, and dry bark, a most favour-

able condition for the starting, rapid spread, and perpetuation of forest

fires. It IS well known that forest trees weakened bv disease contribute

to the multiplication of their insect enemies; therefore the study of the

insects associated with unhealthly forest trees should lead to results v.f

economic importance. As an example of insects contributing to the

spread of fungous diseases, Dr. Hopkins reports that the heartwood of

the white fir throughout the region examined by him was commonly
rendered worthless by decay as the result of wounds in the living bark

made by Scolytus bark beetles.

—

(Nature.)

JAPAN WAX AND VARNISH.

Japan Wax.

This is afforded by several species of Rhus, the most important
being R. succedanea, which flourishes especially in the W. provinces of
Japan, as far as 35 ® N. lat. ; second in order is R. vernicifera which
extends to 38 ® .

The cultivated wax-tree (R. succedanea) was originally imported
from Loo-Ohoo Islands, but growers now distinguish 7 different

varieties. The tree flourishes in great abundance on the mountainous
declivities of the island of Kiushiu, and in the provinces of Higo,
Hizen, Chikugo, and Chekuxen, but less plentifully in Satsuma. It is

planted along the road-ways, and around the edges of most cultivated

fields, except rice-land when two years old, at distances of about 3 ft.

between the stems; when set in squares,the interval is doubled. It is kept
low by topping, and pruned to a pyramidal shape; propagation appears to

be effected by shoots from the root. According to Simon, in the 5th

year after planting, each tree gives 4:1b. of berries, 61b. in the 8th, 181b.

in the.lOth, 401b. in the 12th, 601b. in the 15th, and declines after the

18th year ; 41b. of berries should yield lib. of wax.

The tree puts forth new leaves in April, blossoms in June, and
ripens its berries in October to November. The berries are of the size

ot small peas, united in bunches ; the wax is contained between the

kernel and the other skin. The bunches are gathered, sun-dried for a

few days, and stored in straw ; when sufficiently mature, they are
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threshed free of stems by means of bamboo flails. The process of pre-

parintjj the wax much resembles the local method of husking rice. A
wooden tilt hammer worked by hand falls into a wooden funnel-shaped

trough containing the berries. In time, the husk and pulp of the ber-

ries are reduced to powder, while the kernel remain?, and can be separ-

ated by a sieve. The mass is then dropped piecemeal from a height, a

current of air being blown across the path of descent to remove the

chaffy husk, which is afterwards collected and worked over again. In
Sikok, it is said that a small percentage of inferior wax is obtained by
grinding the kernels. The shitted and fanned powder containing the

wax is steamed in hempen sacks laid on bamboo wicker- vvo!*k, placed

over a caldron. The sacks and their contents are then subjected to con-

siderable force in wooden wedge-presses, and the wax that escapes is

mouldf^d for the market. Sometimes the flow of wax is hastened by the

application of a little ye no-abara, the oil of Perilia ocimoides. The
crude wax I'orms a coarse, greenish, tallow-like mass, amounting to

about 15 per cent. fSinon says 25) of the weight of the berries; it is thus

used for making ordinary candles.

For special purposes, the wax is refined in the following manner.
It is first melted, pressed through strong cotton sacks, and dropped
into cold water, by which means it is produced in crumpled thin flakes,

ready for bleaching in the sun. With this latter object, it is laid in

shallow baskets 2^ ft. long and 1 ft. broad, placed in long rows num-
bering some thousands, in the open air. Here it is repeatedly turned,

according to the intensity of the sun's heat, sprinkled with water, and
melted again if necessary. It is then perfectly white.

For export, it is now often cast into large cubes weighing one

picul (ISSg^lb.) instead of the conventional saucer-shaped cakes 4-4^ in.

diam. and 1 in. thick. The chief marts for the article are Nagasaki,

Hiogo, and Osaka, whence it is sent largely to China, and in smaller

quantity to Europe. The total exports were 1128 tons, £43,128., in

1874; the total value in 1875 was £37,249., and in 1877 about £47,250.

The London market value is about 57-80s. a cwt. for ordinary, and 55s-

67s. 6d. for inferior. It is often largely adulterated with water, which

it takes up when melted with it to the amount of 30 per cent, [t is

extensivel}^ employed for making candles and wax matches ; its melting

point is 42 ^ -55 ^ (107 ^ -131 ® F.) ; when old, it is soluble in boiling

alcohol and warm ether, but separates on cooling. The cultivation of

the shrub has been commenced in California.

Japan Varnish.

The natural varnish of Japan and China is derived from several

species of Rhus, chiefly R. veriiicifera whose fruits afford the Japan
wax of commerce. The stems of the trees are incised at the age of 4-5

years, and the productiveness only lasts for 3 years. The implement

used is a sort of double hook called kaki gama, with it a horizontal gash

is first made in the bark, then an incision in the centre of the gash.

The exudation is collected on an iron spatula, and poured into a vessel

suspended from the collector's waist. The incisions are continued

upwards till the whole tree has been wounded ; it is cut down, the

branches are lopped off, soaked in water for 10-20 days, and abundantly
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incised. The product is most extensively employed in Japanese and
Chinese lacquer-work. (Spons' Encyclopaedia.)

A few of each species can be distributed from the Public Gardens
on application to the Director.

•

THE PROSPECTS OF CINCHONA.

Mr. Boehringor confirms the Ceylon Observer's view of the great

encouragement now offering to cultivate cinchona—and especially hy-
brid cinchonas—in Ceylon. He points out that the bye-product, cin-

chonidine or ciochonine—at one time compaiatively valueless—is now
as much thought of as sulphate of quinine itself; and further that it is

in Ceylon, rather than in Java bark such a bye-product is chiefly found.

He would therefore advise the planting up of a hardy hybrid variety

and there is every prospect of prices improving rather than going back,

although already they are double what they were some time ago. The
Uniied States alone with Cuba, Porto Rico and the Philippines on
their hands, are bound to be very large customers; but apart from this,

quininf* is now utilised in so many directions that a steady and growing
consumption is assured. We would strongly urge Ceylon planters in

the medium and higher and especially in the Uva districts, not to ne-

glect the planting of cinchona.

—

(^Planting Opinion.)

FERTILISERS FOR PINE-APPLES.

Conditions of soil, rainfall, etc., vary so much in Jamaica that it is

important that experiments should be carried on in different districts

with fertilisers for pine-apples and other products.

The following is a communication received from Mr. C. E. Smith
Bog Walk, and it is hoped that others who are experimenting in any
direction will contribute their results for publication:

—

" I would not care to express an opinion as to the best fertilisers to

use in Jamaica because the soils vary so greatly. Here in St. Thomas
ye Vale I have experimented extensively with all sorts of ingredients

and all kinds of coml)in;itir)iis o[ the same. The severe storms of last

fall made these experiments decidedly inconclusive but the best results

I have so far obtained have been from 550 lbs. of C-otton Seed Meal per

acre supplemented with 100 lbs. high grade (90 to 95 per cent.) Sul-

phate of Potash at time of flowering. I do not seem to get any results

whatever from application of phosphoric acid. Of course 1 cannot say

how it might be in other parts of the island. As a matter of fact I find

the whole subject of fertilisers much more complicated here in Jamaica
than on the comparatively barren sands of Florida. I feel that careful

experiments are of great importance for I think it is easy to apply use-

lessly, expensive ingredients which are not required.

" Stable manure should never be used on pines—no matter how
thoroughly rotted. I mean by 'stable manure' the droppings from
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horses unci mules: nor should that from poultry except as a liquid dis-

solved in water. The manure from cows and oxen may be used with
splendid results. In Florida we used to ' Cow pen' our land. We would
run a temporary fence about say an acre at a time and then every
afternoon drive into it as many cattle as could be coofined within the

fence, keeping them there over night. This would be done for two or

three weeks wh^n the fence would be removed to enclose as much more
land to be treated in the same way. This system of course had to be

supplemented with the chemical elements but it su[)plien h.oth humus
and the most expensive ingredient, nitrogen.

" Above all no fertiliser should be used tor pinc^ in which the

phosphoric acid has been rendered " available " bv use of sul[)huric

acid. This seems to be poison to the pineapple. As I say above, my
land shows no result from application of phosphoric acid. Other land

may require it in which ca--^ [ would advise use of the finest ground
bone meal. It is also possible that the phosphatic guanos may do welL
Personally 1 have had no experience with them."

The Florida Agricultural Experiment Station has published lately

a Bulletin on this subject by Prof. P. H. Rolfs, a copy of which may be

seen in the Director's office at Hope Gardens. A summary of these

experiments was read by Prof. Rolfs before the Florida Horticultural

Society as follows :

—

Pineapple growing in Florida on an extensive scale is probably th©

youngest branch of horticultural industry in the State. For many years

the growing of pines on a commercial scale was confined to the Keys
and the West Indies. Various attempts were made to grow pineapples

on the main land of Florida, but these all proved more or less unsuccess-

full. I will not attempt to enumerate the causes for failure in this di-

rection, but I may be permitted to mention in passing that the extension

of the railroad down the East Coast is by no means the least important

factor in developing this industry in that section. Of course pineapples

were grown at various points along the East Coast before railroad com-
munications were established, but the industry was carried on on a

limited scale. The rapid transportation of fruit to Northern markets

has stimulated the production.

OEOLOGICAL ORIGIN OF THE SOIL.

Geolog,ists tell us that only a few periods of geological history have
passed since Florida began to be. They tell us that the whole southern

extremity of Florida, especially along the East Coast,has been gradually

brought out by the sea. Coraline deposits in the ocean grew high

enough to arrest the waves and form breakers. Upon these were de-

posited sand which finally grew high enough to make bars and islands.

By the action of the wind the sand was carried higher, making our

spruce pine land. By visiting our beaches we may see to-day where
new land is being formed. This is bound into place and retained by
the action of the beach plants, such as morning glorys and grasses.

After these have flourished for a period of years the soil finally becomes
suitable for palmetto scrub. After many years of growth the palmetto

scrub adds enough humus to the soil to permit the spruce pine to form
a forest. After these have grown for many decades the wood, falling.



limbs, cones and debris generally give fertility ©noiiah to tbo soil to

grow cnibs—either thc^ pine scrub, the hickory scrub or some other

form

.

PINEAPPLE LAND.

In pineapple growing as in other forms of horticulture the tiller of

the soil has had to learn by dear experience what kind of land was best

adapted to this particuhir crop. Onr veteran pineapple grower, Captain

Richards, has told us repeatedly how he niteinpted to grow pineapples

upon the moist and fertile island soil. Finally "anding in failure and

almost despair, he planted a ew upon the sandridge on the west bank

of Indian river at Eden. To his surprise this soil proved exactly what

the pines wanted. From this small beginning we may say that prac-

tically the whole pineapple industry on the spruce pine land of tbo

Indian river section had its origin.

FERTILIZERS.

In visiting the various ^tions of the Indian river country during

1897 diligent inquiries were made of the principal pineapple growers as

to what forms of fertilizer they would recommend for use on pineapples.

The enquiry ended in finding out t.hiit v(>ry few people agreed on using

the same fertilizing substances. Those who mixed their own fertilizers

seemed to be as much in doubt in regard to the action of particular sub-

stances as any one else. By far the greiter number of f'ineapple

growers, however, seemed to be depending upon ready mixed formulae

for their use, the composition of these being in no case known. While

the fertilizer houses always appended the percentage of nitrogen, potash

aad phosphoric acid present, the:e was no evidence as to the origin of

the nitrogen, potash or phosphoric acid.

A few points m connection witii fertilizing pineapples set m to be

admitted by a considerable number of pineapple growers. However,
there was no one form of nitrogen which was accepted by a majority of

the extensive growers ; and the same was true of potash and phosphoric

acid. It was not difficult to find pineapple growers of more than local

reputation who would condemn a certain form or forms of ammonia,
and their neighbours would condemn certain other forms and probably

advocate the use of the forms condemned by the first neighbour. By
compiling the opinion of various growers every form of ammonia was
condemned and the opposite of the proposition was also true ; that is,

every form of ammonia had its advocates. The same was true of potash

Acid phosphate was quite generally considered a bad fertilizer. Of
course everybody fertilized and everybody was dissatisfied with the

action of certain forms of fertilizers. Very few were entirely satisfied

with the forms of fertilizer that they were using,and the greater number
of those who were satisfied with their fertilizer were people who had not

been in the pineapple business very long.

OBJECTS OF THE EXPERIMENTS,

At this juncture the Experiment Station oflered to set aside a cer-

tain amount of money from the Hatch fund to conduct experiments on
a sufficiently extensive scale that they might be of value to the pineapple
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growers. Application was made to various people interested for hel-p in

this connection. The Experiment Station agreed to purchase all fer-

tilizers and superintend their application. The owner of the field was to

furnish the labour, to cultivate it and receive the fruit when it had
ripened on the field. Under these conditions many acres of pineapples

were offered for experimental use. After making diligent inquiry into

the condition of the fields and of the soil, it was finally decided that a

field belonging to Ballentine & Moore, a mile north of Jensen, was the

most suitable for the experiment work. Accordingly the work was com-
menced on the field, which had been set out in pineapples the previous

July or August on recently cleared spruce pine land. Chemical analy-

sis of the "pineapple soil" indicates verj' strongly that all the essential

elements of fertility are v;anting in it. Consequently it was thought,

that no plots would produce a good crop with an incomplete fertilizer.

Therefore, the plots receiving an incomplete fertilizer were laid out in

hundredth-acres, and plots receiving complete fertilizers were laid out

in twentieth-acres. As many forms of nitrogen as were common on
the market were secured ; also of potash, bone meal and dissolved

Florida phosphate. Each form of nitrogen was combined with each

form of potash and conversely. The phosphoric acid was used in this

connection as extensively as the fund would permit.

The fertilizers used gave approximately the following formula :

Nitrogen ... ... ... ... 3 per cent.

Potash ... ... ... ... 7 percent.

Available phosphoric acid .. ... 5 percent.

The following amounts of fertilizers were applied February 7 and
S, 1898. A second application of two and a half times that amount was
made June 27 and 28. 1898. A third application of one and a half

times the amount was made November 4 to 12, 1898, at which time

the photographs were taken.

Plot. Ipgrredients. Libs, per Acre.

1
I
Cotton 8eed Meal . . 800

2
I
Cotton fceed Meal . . 800

I
Sulphate Potash, low grade 400

3
I
Cotton Seed Meal . - 160
Sulphate Potash, low grade 400

I
Bone Meal . . 1,600

4
I

Cotton Seed Meal . 160

I

Rone Meal . . 1.P00

5
I
Cotton Seed Meal . . buu

I

bulphate Potash, low grade 400

I
Acid Phosphate . . 600

6
I

Cotton Seed Meal . 800

I Acid Phosphate . . 600

7 j Cotton Seed Meal . . 800

I
Muriate Potash . . 200

8
I
Cotton Seed Meal I 160

I
Muriate Potash . . 160

I
Bone Meal . 1.600

9 1
Cotton Seed Meal . . 800

i Muriate Potash . . 160

i

Ai.'W I^liospbMte . . 600

Plot. Ingredients. Lbs, per Acre.

10
1
Cotton Seed Meal .

1
Kainit

. 800

. 800

11 1
Cotton Seed Meal .

1
Bone Meal

1 Kainit

. 160
1,600

. 800

12
1
Cotton Seed Meal -

1
Kainit

1 Acid Phosphate

. 800

. 800

. 600

13
1
Cotton Seed Meal .

1 Pot.. Mag., Garb
. 800
. 500

14
1

1

Cotton Seed Meal
Pot., Mag., Carb .

Bone Meal

. 800

. 500
1,600

15
1

Cotton Seed Meal
Pot., Mag., Carb
Acid Phosphate

. 800

. 500

. 600

16 Cotton Seed Meal . . 800
Sulphate Potash, high grade 200

17 Cotton Seed Meal . . 160

Sulphate Potash, high grade 160

; Bono Meal . . 1,600
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Plot, Ingredients. Lbs, per Acre, Plot. Ingredients. Lbs, per Acre,

18

19

20

2l

22

Cotton Seed Meal . . 80l)

Sulphate Potash, high grade 160

Acid Phosphate . . 600

Am. Sulphate 200

Ara. Sulphate . - 200
Sulphate Potash, high grade 200

Am. Sulphate - - 40
Sulphate Potash, high grade 160

Bone Meal . - 1,600

23

24

25

26

27

28

29

30

51

32

33

34

35

36

37

Am. Sulphate
Muriate Potash
Bone Meal

40
160

1,600

-Un. Sulphate
Muriate Pctash
Acid Phosphate

200
160
600

Am. Sulphate
Kainit
Bone Meal

40
800

1,600

Am. Sulphate
Kainit
Acid Phosphate

200
800
600

Ara. Sulphate
Pot. Mag., Carb.
Acid Phosphate

200
500
600

Sodium Nitrate 280

Sodium Nitrate . . 280
Sulphate Potayh,high grade 270

Sodium Nitrate . . 280
Sulphate Pota h,high grade 160
Acid Phosphate . . 600

Sodium Nitrate
Muriate Potash
Acid Phosphate

280
160
600

Sodium Nttrate
Sulphate Potash, low
Acid Phospuate

. 280
grade 400

. 600

Sodium Nitrate
Kainit
Acid Phosphate

280
800
600

Sodium Nitrate

Pot., Mag., Carb
Acid Phosphate

280
500
600

Blood and Bone 680

Blood and Bone . .680
Sulphate Potash,high grade 160

Blood and Bbne
Sulphate Potash, low

. 680
grade 400

Blood and Bone
Kainit

680
800

38
I
Blood and Bone

I

Muriate Potash
680
160

39 Blood and Bone
Pot., Mag., Carb

680
500

40
I

Cotton Seed Meal . . 800
I
Sulphate Potash, high grade 160

I

Acid Phosphate . . 600

1
Lime, air slaked . 1,000

41
I

!

I

Sodium Nitrate
Kainit
Acid Phosphate
Lime, air slaked

200
800
600

1,000

42
I
Am. Sulphate . . 200

I
Sulphate Potash,high grade 160

I
Acid Phosphate . . 600

}
Lime, air s laked . 1.000

43
I
Blood and Bone 700

I

Pot., Mag., Carb . . 500

I
Acid Pho.>phate . . 600

I

Lime, air slaked . . 1,000

44
I

Cotton"Seed Meal
^

800

j

Sulphate Potash, high grade 200
I
Acid i hosphate . . 600
Muck, air dried . 10,000

45 Sodium, Nitrate
Kainit
Acid Phosphate
Muck, air dried

. 280
. 800
. 600
10,000

46
i

Am. Sulphate . . 200
Sulphate Potash, high grade 200
Acid Phosphate . . 600
Muck, air dried ' . 10,000

47

48

49

50

Blood and Bone
Pot, Mag., Carb
Acid Phosphate
Muck, air dried

. 700

. 500

. 600
10,000

Am. Sulphate
Pot. Mag., Carb
Bone Meal
Lime, air slaked
Muck, air dried

. 50

. 500

. 1,600

. 3,000
10,000

Am. Sulphate . . 200
Sulphate Potash,high grade 400
Acid Phosphate . . 600

Am. Sulphate
Sulphate Potash, low
Bone Meal

. 40
grade 400

. 1,600

51
I

Am. Sulphate . . 40

i
Sulphate Potash, low grade 400

I
Acid Phosphate . - 600

Plot^ i to 18, 40 and 44 have cotton seed meal as a source of

BiitrGgea. Plots 19 to 26, 42, 4^, 48 to 51 have sulphate of ammonia as

a souaxje of nih-ogen. Plots 27 to 33, 41 and 45 have nitrate of soda as

a source of nitrogen. Blood and bone were applied to plots 34 to 39,
43 and 47. High grade sulphate of potash was applied to plots 16, 17,

16; 20, 21, 28, 29, 35, 40, 42, 44, 46 and 49. Low grade sulphate of

pota^ was applied to plots 2, 3, 5, 31, 36, 50 and 51. Kainit wag
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applied to plots 10, 11, 12, 24, 25, 32, 37, 41 and 45. Muriate of

potash was applied to plots 7, 8, 9, 22, 23, 30 and 38. Magnesium-
potassium carbonate was applied to plots .13, 14, 15, 26, 33, 39, 43, 47
and 48. Bone meal was applied to plots 3, 4, 8, 11, 14. i7, 21, 22, 24,

48 and 50. To this should be added plofs 34 to 38, 43 and 47 which
were treated with blood and bone. Acid phosphate was applied to plots

6, 6, 9, 12, 15, 18, 23, 25, 26, 29, 30, 31, 32, 33, 40 to 47, 49 and 51.

The endeavour has been to give to everv plot represented as much
ammonia as any other plot received, and the same in re^^ard to fiotash

and phcsphoric acid. (Excepting in cases of inco . plele formulae.)

In comparinor the above notes the reader will notice th:it the diiFeront

forms oi" potash were placed as nearly contiguous ai the circumstances

allowed. Therefore, the concln^ions reached in regard to potash in this

experiment must be onsidered as being the most satisfactory. The
append ad table will give the plots in such a way that they may be
compared with one another to better advantage :

Potassium
Sulphate

High Grade.

Potas'ium
Sulphate

Low Grade.
Kaiuic.

Muriate
Potash,

Potapsium
Magnesium
Carbonate.

Cotton Seed Meal
and

Bone Meal

17
6th Class.

B
4th Clab=8.

12

6th Class.

t

3rd ClasK.

14
4th Class.

Cotton Seed Meal
and

Acid Phosphate

18

6th Class.

5
5th Cla&s.

11

3rd Class 4th Class.

15
4th Class.

Am, Sulphate
and

Bone Meal

21

3rd Class,

50
2nd Class.

24
8rd Class.

22
4th Class.

48
3rd Class.

Am. Sulphate
and

Acid Phosphate

49
2nd Class.

51

2nd Class.

25
6th Class.

23
6th Class.

26
3rd Class.

Sodium Nitrate
and

Acid Phosphate

29

5tb Cla.s8.

3t

2nd Cla«B.

82
4th Class.

30
5th Class.

33
5th Class.

Blood and Bone
35

1st Class.

36

1st Class.

37
Ist Class.

• 38
let Class.

89
1st Class.

Blood and Bone
and

Acid Phosphate

43, 47
2nd Class.

EXPLANATION OF THE TABLE.

The above table shows the composition of the fertilizer applied to

each plot and the class to which each plot, belonged in December, 1^98^

The plots marked 1st class ^ere better than what oae is accustomed

to find in pineapple sections. Plots marked 2nd class would pa«5S for

fine. 3rd class good. 4th class indifferent, witii some spiky plants,

5th class f)oor, with considerable percerua;^e of spiky plants. 6th class

practically w(.^rthless, over 40 per cent, spiky and the rest doing poorly

[fj CONCLUSIOF,

Ammonia.—For young pineapple plants growing on spruce pine

land which has not been fertilized before, blood and bone furnish the
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best form of ammonia used. N^itrate of soda comes next to blood and
bone, bat thero is a strong difference and a considerable step between
these two. Bright cottonseed meal gave better results than sulphate of
ammonia. Our experiments therefore, seem to indicate that as a source

of ammonia, blood and bone stnid tirsf, nitrate oi' soda second, cotton-

seed meal third, and sulphate of ammonia fourth of the substances with
which we have experimented.

Potash.—While there is a great variation in the difierent [dots

treated w ith different forms of potash thero seems to be a greater differ-

ence due to the comhination than to any particular form of potash.

Suuuniog up the whole and noting the character, we find that potassium-

magnesium carbonate proved the most efficient. Low grade sulphate

of potash, frequently called the double potash salts, stands second in the

list. While none of its plots are unusually good, it has the good char-

acter of having very few poor plots. High-grade sulf)hate of potash

srands slightly below low-grade sulphate of potash in the potash list.

Muriatd of potash stinds fourth in the list when all of its combinations

are considered, in spite of the fact that the best plot in the field was
fertilized with muriate of potash.

Phos})tioric Acid.—As a whole, the experiments indicate that a
small amount of soluble phosphoric acid will suffice. Acid phosphate is

decidedly an unprofitable fertilizer in nine-tenths of the combinations.

Its bad effects cannot be ascribed to the presence of sulphuric acid or

other caustic material. Bone meal has shown itself a very efficient

substance.

No fertilizer ingredient used in the above experiments is absolutely

bad in itself, but becomes bad by being combined with certain other

forms. The detrimental effect of the fertilizers caniiOt be said to be

due to some caustic substance in the combination. The facts accumu-
lated are not sufficie-t to warrant any further conclusions to be drawn.

VANILLA. •

By J. Ch. Sawkr, F.L.S.

(From Odorographia, a Natural History of Raw Materials and Drugs

used in the Perfume Industry, intended to serve Growers,

Miu.:]fnotiir<'rs and Consumers.)

In Mexico, plantations are established either in virgin forests or in

open fields. In the former case it is necessary to cut down all shrubs,

climbers, and such larae trees as would cause an excess of shade, leaving

only young trees suitable to serve as supports to the plants. The orchid

attaches itself to the bark by meansof aerial roots(produced from the nodes)

which are its veritable organs of nutrition; the subterranean roots being

very insignificant in comparison to the size of the plant. It is not nncom-

* See also Bulletin of the Botanical Department of Jamaica, Oct. 188S.
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mon to observe the gradual decay of the stalk near,' the root whi"<5hie in

the ground, and at the same time a remarkable development of the game
stalk as it increases in length. Close to each tree, two cuttings are

planted side by side in the following manner:—in a shallow trench about

an inch and a half deep and fifteen or twenty inches long, is imbedded
a cutting as far as three joints or eyeSjthe three leaves being first stripped

ofi; the trench is then covered up with dried leaves, leaf-mould, coarse

sand, brush-wood, &c. The bed should be slightly raised above the

level of the soil in order to prevent a collection of stagnant water which
might rot the plants. The remainder of the shoot, or 4 feet long, is

tied against the tree. The supporting trees should be quite 12 or 15

feet apart to allow sufficient room for the development of the pla.nt, the

growth being very rapid. After a month the cuttings will have takan

root, and must be carefully kept free from weeds and underwood tjf all

kinds. In the third year these plants will commence to bear fruit.

Planting takes place in the rainy season ; in default of sufficient rain,

the cuttings must be frequently watered. In the c:ise when it is desir-

able to plant a field, plain, or low-lying ground, the method in Mexieo
is first to thoroughly plough up the land and sow it with maize. While
this is growing, a quantity of young lactescent trees, of the fig tribe,

make their appearance over the field ; these after a year or eigb'teea

months, are large enough to support the vanilla plants, which a.re sei in

the manner above described, and from them the finest prodiae* is

obtained.

The method of cultivation adopted in the island of Reunion i& dif-

ferent ; the plant being so trained that all the flowers may be withia

easy reach of the hand of the cultivator, not so much for facility of

gathering the fruit as for the purpose of artificially inoculating the

flowers. The plantation may be started in the forester in an open field.

In the first case, the cuttings are set at the foot of trees, and the trunks

are connected together transversely by sticks of wood or bamboo attach-

ed horizontally, so as to form a sort of trellis on which the plant can

spread freely. In no case are the trees lopped to allow too much sun,

for the plant loves a humid soil and is injured by the direct burning

rays. It is under large trees that the vanilla plant is seen in its typical

form, vigorous and richly productive. When an open field is selected

as the site of a plantation, the necessary supports for the plant must
first be grown. For this purpose mangoes and fig trees are preferred,

also the Jatropha Curcas, the tree producing the ''physic-nut" which
strikes readily from cuttings, and is of rapid growth.

When these young trees have attained a size sufficient to aftord the

necessary shade, cut-tings of the orchid are set in the following mannei :

Between the trees and following the lines in which they are

planted, a trench 8 inches deep is dug, the cuttings are placed in it and
covered with a little leaf-mould, dry leaves, and straw. The rainy sea-

son is preferred for this operation, as success in striking the cuttings

depends essentially on moisture and shade. When the yoUng shooti

begin to grow, they only need to be guided and spread along the trel-

lises previously arranged to receive them, and to allow the adventiou*

roots to connect with the trench between the supporting trees. In two
years the plantation is in full bearing.
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The following cultural instructions were contributed by David de
Floris, of Reunion, to the * Journal of the Agricultural Society of In-

dia' *:—The cuttiogs must have at least three knots, but may have more
according to the disposition of the protecting trees, or the shade which
they can give. All trees are good as protectors with the exception of

those which change their bark; the best are the Mango-treejthe black-wood
{Acacia Lebbek), the Dragon-tree (Dracaena Draco, or Pterocarpus)^

the Jack-tree *, the Ouatier {Bombax Malabarirum,) and the Pignon
d'Inde or Physic nut (Jatropha Curcas)\ but this last should not be

planted alone, on account of its shedding its leaves when the vanilla

plants are in bearing, the sun then striking upon the vanillas and on
their pods, being very injurious to both. It is necessary to plant the

^'Pignon d'Inde" between the Dragon-trees and the Ouatier or other

trees, the leaves of which may serve to shade it as well as the vanilla

plant, to which it only serves for a protection during a certain period of

the year. The protecting trees ought to be planted six feet apart, in

rows from east to west. They should be occasionally pruned, so as to

produce a half-shade or chequered shade, and they should be sufficiently

grown to produce this demi-jour before the vanillas are planted. In
case, however, one should require to plant before the necessary shade ex-

ists, the plants should be surrounded with palm leaves in preference, and
watered much more often than if they had their natural shade; the cut-

ting should be planted at the side of the supporting tree opposed to the

sun. The longer the cutting the more knots must be put into the

ground, one knot when the cutting has three, two when has four, and
four or five knots when long creepers are planted. These cutt-

ings should be laid in the ground the tendrils towards the tree, and well

fixed with one, two, or several flat ties according to their length. They
should not be tied with a round | string, which would eventually strangle

the plants, but with a sort of bast or fibre from the leaf of the Pandanus
vacoa. Manure to the cuttings would be hurtful, but rooted plants may
be manured with rotted dung if the soil be poor. Vegetable manure
composed of rotted leaves is preferable to dung, being less heating, but

the stuff must be well rotted as the young roots are very tender

and delicate. Watering in the first tew days after planting is

always an absolute necessity, particularly in a dry locality. Plants put
in the middle of the cold season languish, lose their buds, and often

perish. The earth should be trodden down on each plant after having
been watered. The plantation should not be made very near the sea-

shore unless protected by trees from the direct action of the salt air

blowing over the plants, as such would render them poor and sickly. A
ground sloping to the west is preferable, as permitting more warmth to

the plants and less exposure to the wind. It is advised to manure
the plants once a year, a little before the flowering-season, and to cover

the manure with stones to prevent its evaporation; the stones also serv-

ing to keep the roots cool, and prevent the rains washing the

earth away. Too much shade, or shade badly applied, seem almost as

prejudicial to a good crop as the other extreme of exposure. Pods
which have been too much shaded are long, soft, thin, and difficult to

* Vol. xi. part iv.

* Artocarpus integrifolia, L.
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ripen
; whereas, on iho eontrary. when they an^ sufficiently exposed to

the sun they are fat, round, firm,und contain much more flavour.

No plant; should be allowed to hear too freely, the quality and size

of the po'.is suffer thereby. The pruning out of pods should be perform-

ed after the fruit is fairly set, and should be projiorfcioned to the age and
health < f the creefior ; not more than five or six pods bein<!j allowed on

u siiio;l(3 ciuster. A plant of three or four years growth has hundreds
of blossoms thereon, but the qujiutiiy of pods taken from the same
should not be more than will yield half a pound of dried produce.

Of course in its native place of growth, the method of propagating
by striking younii shoots of tlu-ee feet or so in length is the most rapid

method ; but stock could pro{)ably be reared from S3ed taken from pods
which have matured Daturnlly by being left on the plant ; such pods
split open and drop some of their seed.

FECUNDATION OF THE FLOWER.

in the flower of the vardlla t' e male organ ^ separated fr-om the

female organ by the light; membranous skin of the labellum (the upper
lip of the stio matic orifice), thus totally covering the female organ, and
as the anther rests on that valve of the stigma, it is evident that notwith-

standing the dehiscence of the anther,the orifice which allows passage of
the I'ollen is closed by the labellum, thus rendering spontaneous fecun-

dation comparatively rare. In Guiana, Mexico, and all other

countries where the plant is left to itself, it has been observed
that a length of 12 to 26 inches of vine will only produce one
pod, the number of flowers growing on such length of stalk being about
forty, all of which can be artificially iecundated. The flowers are pro-

duced in clusters in the axils of tho leaves. A plant in full health and
strength may produce as many as two hundred clusters at a time, each

cluster consisting of from fifteen to twenty flowers. A single plant

therefore, may bear three or four thousand flowers. The flowers in a

cluster expand one after the other, and only last a clay. By some cul-

tivators it is thought desirable not to fertilize more than two or three

flowers in each cluster, and to select for the operation the largest and
finest flowers ; these are generally to be found amongst those which are

the first to open. (Other cultivators fertilize five or six flowers.) If

this rule be observed, it will be found that the quality of the pods will

largely compensate for the quantity which might be obtained by fer-

tilizing a large number of flowers.

The old process of performing the operation of artificial fecunda-

tion consisted in cutting the valve which is the obstacle to the natural

process, but this plan was not always successful ; and it was improved
upon by a Creole slave, who discovered that a more rapid and sure way-

was to lift up or tear away the valve from beneath the anther, and so

bring that organ in direct contact with the stigma. In this way it is

possible to obtain more than 3,500 pods on a single plant, but such a

demand on the plant would cause it to perish before the fruit could

mature
;
therefore, as before observed, it is advisable to fecundate only

the finest flowers on each bunch, selecting those which present a large

fleshy peduncle. It is an ascerlained fact that the handsomest fruit are

produced from the first flowers, but the best fruit from the last flowers

4
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which open on each bunch. Fecundation is assured when the flower is

persistent, and dries at the extremity of the fruit. This result obtained,

the remainder of the bunch with all its buds should be cut off.

The flowers of the vanilla begin to appear in June, and are fecun-

dated up to September. (In India from February to April.) The
fecundation should be made from 8 to 9 o'clock in the morning till 3 in

the afternoon, and the earlier the better. The operation should be done
with great oare, using as little force as possible.* The instrument em-
ployed is simply either a small bamboo about three inches long, cut very

thin and rounded off at one end, or the dorsal rib of the leaves of palms.

The operation is quite simple, and may be executed with great rapidity

by a light and practised hand. An expert will fertilize as many as a

thousand flowers and upwards in the course of a forenoon. The rule is

as follows :—Seize the base of the flower between the thumb and mid-
dle finger of the left hand, placing the forefinger on the back of the

gynostemium to support it. Or, between the fore and middle fingers of

the left hand, held horizontally, place the three upper petals of the

flower, raising the thumb and keeping it close to the anther. Now,
with the little instrument held in the right hand, tear the piece of the

corolla resembling a hood, in order to expose the organs of fecundation.

The end of the instrument is then introduced under the upper valve of

the female organ. When this valve is completely raised straight up,

the stamen, which at first rises with it, tends to return to its original

position, bending towards the female organ ; this inclination must now
be assisted with the thumb of the left hand, lightly pressing the stamen
against the stigma, to which it will adhere. Nothing now remains to

be done but gently to withdraw the instrument, and the flower is fer-

tilized. If, at the end of the third day, the flower which begins to

wither immediately after the operation, maintains its position on the

summit of the ovary, the operation has been successful.

HARVESTING THB FRUIT.

The fecundated flower decays and dries at the extremity of the

ovary, and after a few days falls off, leaving the persistent gynostem
attached to the fruit, which continues to grow for a month, but must be

left on the stem for six months longer to allow it to ripen completelyc

The first pods to ripen are generally inferior to those which mature

later. It is most important that pods should not be gathered before

they arrive at the proper stage of ripeness, otherwise they ferment and

rot in a few months after preparation. The end of the pod begins to

turn yellow when it is approaching ripeness, but the only certain indi-

cation of maturity is the crackling sound produced when the pod is

pinched between the fingers. It is quite as important to avoid gather-

ing the fruit too late as too early ; if over ripe it is apt to split on the

stalk ; and if not so found, it will split in the curing. It is advisable to

visit the plantation frequently when the time for ripening approaches

and pluck the pods from day to day as they reach the required degree

of maturity, and not detach the entire bunch as is done in some

countries.

* For drawing of flower and its parts, see Bulletin, Oct., 1888.
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Some precaution is required in separating the pods from the stem.
The fruit should be grasped with the right haad towards the butt-end,

and removed from the stem by a gentle twist from right to left. Some
persons take the pod by the middle or by the end and draw it roughly
towards them ; when so treated it often breaks, or the entire bunch is

detached from the tree with the pods still unripe. Other persons
gather it by pinching it ofi with the nails, but then the but-end no longer
existing prevents uniformity in the packets and raises difficulties for the

sale.

CURING THE FRUIT.

The odour of vanilla does not exist iu the fruit a? it is gathered,

but is developed by a process of fermentation in the curing. When a

pod is allowed to fully ripen on the plant it splits into two unequal parts,

becoming first yellow, then brown, and finally black. While it is dry-

ing it exudes an unctuous liquid of a dark red colour, called balsam of
vanilla and when quite Iry the pod becomes brittle and devoid of all

perfume.

The following are the various processes for curing vanilla and pre

paring it for ihe market :

—

Guiana process.—The beans are placed in ashes, and there left till,

they begin to shrivel
;
they are then wiped, rubbed over with olive oil,

and their lower end having been tied they are left to dry in the open
air.

Peruvian process.—The beans are dipped into boiling water, tied at

the end, and hung in the open air. After drying twenty days they are

lightly smeared over with castor oil, and a few days afterwards tied up
into bundles.

Mexican process.—As soon as gathered the beans are placed in

heaps under a shed protecting them from sun and rain, and in a few
days when they begin to shrivel, are submitted to the " sweating " pro-

cess ; this is carried on in two different ways according to the state of

the weather. If it happens to be warm and fine the beans are spread

out in the early morning on a woollen blanket and. exposed to the direct

rays of the sun. At about midday, or one in the afternoon, the blanket

is folded around them and the bundle is left in the sun for the remain-

der of the day. In the evening all the vanilla is closed in air-tight

boxes so that it may sweat the whole night. The next day the beans are

again exposed to the direct action of the sun
;
they then acquire a dark

coffee-colour, the shade being a deeper brown in proportion to the suc-

cess of the sweating operation. Should the weather be cloudy, the

vanilla is made into bundles, and a number of these are packed together

in a small bale, which is first wrapped in a woollen cloth, then in a

coating of banana leaves, and finally the whole is enclosed in a thick

matting and sprinkled with water. The bales containing the largest

beans are now placed in an oven heated to 60 ® C. (140 ^ F.). When
the temperature of the oven has fallen to 45 *^ C. (113 *^ F.) the sma'ler

beans are introduced, and the oven closed tightly. Twenty-four hours

afterwards the smaller beans are taken out, and twelve hours later the

larger ones. During this process the vanilla has sweated and acquired

i
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a fine chestnut colour. The delicate operation of drying has now to b«
commenced ; the beans are spread on matting and exposed every day to

the sun during noarly two months ; when the drying is nearly complete
sun-heat is no longer needed, and the beans are spread out in a dry
place until the necessary degree of desiccation is arrived at. Finally

they are tied in small bundles for the market.

Rdunion process,—The beans are sorted according to length before

being subjected to the treatment. The long ones are steeped iu water

at 90 ^ C. (194 ® F.) during ten seconds, the medium size during fifteen

seconds, and the short ones fully a minute. They are then exposed to

the sun between woollen blankets daily until two or three o'clock in the

afternoon until they acquire the characteristic chestnut colour. After

this exposure, which may last from six to eight days, the beans are

spread out under sheds to dry gradually. The sheds in this colony

being roofed with zinc, they really constitute drying-closets, through
which a current of hot air continually circulates. This desiccation takes

about a month, during which time the only care necessary is to turn the

beans frequently, so that they dry evenly. At the moment when it is

found that the beius may be twisted easily round the finger without

cracking—that is to say, when they have acquired a degree ot dryness

which c in be judge I only by experience, a fresh operation is commenc-
ed which requires the most minute and vigilant care ; this is termed the

smoothing process. The operator must pass every bean between his fin-

gers repeatedly, for, on drying, the beans exude from their entire surface

a natural fatty oil. It is to this oil, which exudes as the fermentation pro-

ceeds, that the lustre and suppleness of the beam is due. When the beans
are sufficiently dried they are tied into bundles, each of them being

composed of fifty pods of uniform length. In this manner three com-
mercial sorts are obtained, and termed as follows:— 1. " Fine vanilla."

8 to 11 inches long, very dark brown or nearly black, unctuous glossy

and clean-looking, and finely furrowed in a longitudinal direction. These
soon become covered wicb an abundance of the frost-like efflorescent

crystals technically called " givre;" 2. " Woody vanilla" 6 to 8 inches

long, lighter in colour, more or less spotted with grey, not glossy.

These are generally the produce of pods gathered in an unripe state.

They frost or "givre" very little, if at all; 3, " Vanillons" of .vhich

there are two sorts, those obtained from short but ripe fruit, which are

excellent and frost well, and tbose from abortive and unripe fruit, whoso
perfume is simply the result of absorption from the fine beans with
which they have so long been in contact.

There are modifications of these processes, but they do not materi-

ally differ. Of course under diff'erent climatic conditions diff'erent modes
of curing are adopted, but the sweating or fermentation must be effected

by one means or another.

The finished product being sorted and tied up into bundles accord-

ing to the length of the pods, is finally packed into tin boxes of differ-

ent dimentions according to the length of the bundles; each box con-

taining 10 to 12 kilogrammes ; no paper or wrapper whatever being
enclosed, as such might he injurious to the preservation of the poda.

The boxes are soldered up and labeled according to the quality of the

contents.
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] THE PARASITIC ENEMIES OF CULTIVATED PLANTS.*

Bt B. T. Galloway.

Of the United States Department of Agriculture.

A study of nature leads us to believe that since the very dawn of

life on the earth a constant warfare has been going on between living

beings of every kind. Out of this carnage and strife have arisen the

almost endless forms of life we see about us on every side at the present

day. The struggle is not by any means ended, nor is it being fought

to-day on any radically different lines from what it was in the ages

gone by. Plants growing iu our meadows, woods, and pastures at the

present time are beinij destroyed by innumerable animal and vegetable

foes, wbile these in turn are disappearing before the relentless attacks

of their enemies much as they did in the days of the ancients. That
man plays an important part in this struggle, and that the outcome in

many cases deeply concerns him, goes without saying. It is often a

question of vital importance to him whether he can turn the battle in

his favour, or, if he is the intended victim, whether he can find a means
of coping successfully with his enemy.

It is of these questions we propose to speak, in the hope that what
is said will lead to a better understanding of what science is doing for

agriculture, horticulture, and kindred industries upon which so much
of the nation's wealth and prosperity depends.

This brings us properly to the subject of this paper, i.e., the modern
methods adopted by man in fighting the enemies of cultivated plants.

Before taking up the question directly, however, it would perhaps be

well to say something about the enemies of plants themselves, as a

knowledge of what the/ are and in what manner they destroy our crops

will make what is said about fighting them more intelligible. It

would be entirely beyond the province of this paper to discuss all the

enemies of plants or, for that matter, even a very small number of them.

Our remarks, therefore, will be confined to two kinds of enemies which

cause diseases in plants ; but first it is important to get a clear know-
edge of what constitutes a disease, after which it will be proper to

consider the causes that may bring about such conditions. Taking up
the first question we will say that any derangement of the vital functions

of an organism, whether it be animal or plant, may be characterized

^8 a disease.

Under this definition, which is rather a broad one we will admit,

the plant may be diseased and btill serve its purpose so far as its useful-

ness to man is concerned. Perhaps the best definition of the word for

us to adopt, as we are not addressing our remarks to scientists, is that a

disease is any change in the normal condition of a plant which results

in a failure or partial failure to produce the usual quantity or quality of

grain, fruit, foliage, flowers, or whatever the part used by or for man
may be. Now, then, accepting the foregoing definition, let us consider

for a moment some of the causes which may bring about the conditions

* From Cbautauquan,
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already noted. The principal causes of the disease of plants may b«

divided into two classes, namely, those due to attacks of living orgaor

isms ; as, for example, insects and fungi ; and those brought aboat by
conditions in which life takes no part, as unfavourable conditions of soil

and climate, peculiar atmospheric influences, and physiological changes

in the plant itself whichcannot be assigned to'any known cause but which,

nevertheless, eventually bring about death or a sickly condition render-

ing it worthless to man.

As we are concerned only with the parasitic enemies of plants, we
may dismiss all the others with che simple statement that the injuries

they occasion are comparatively insignificant. This brings us now to

the point of further dividing these enemies into vegetable parasites and
animal parasites. Under the former are classed the fungi, while to the

latter group may be referred the insects. It is of the fungi particularly

that we propose to speak. Of course there are diseases caused by vege-

table and animal parasites which cannot properly be referred to either,

fungi or insects, but they do not concern us here.

In these days we see, hear, and read a good deal about fungi ; but

despite all this, very few people have a fair conception of what they are

and in what manner they can cause the destruction of entire crops. To
make these matters clear it will be necessary to devote a few words to

the place in nature occupied by these plants, for such they are, after

which it will be proper to say something about how they live, cause dis-

ease and death among the higher plants, and finally die themselves. To
most persons fungi are the common mushrooms and toadstools which
j^row in pastures, on the trunks of dead trees, and other similar places.

While these are true fungi they form a comparatively small part of the

great group of plants, numbering over 30,000 species. By far the

majority of fungi are so small that powerful microscopes are necessary

to see and study them, and for this reason, perhaps, more than any
other, many erroneous ideas prevail about them and the effects they

produce.

To get a better idea as to what a fungus is, especially a fungus be-

longing to the disease producing group, let us follow the life history of

one which is perhaps familiar to all, occuring as it does on the grape
which is grown everywhere in this country. The parasite under con-

sideration is commonly known among grape-growers as **mildew," but,

to use a descriptive term as well as one which will enable us to distin-

guish it from other members of this group, we usually speak of it as th«

*'downy mildew of the jjrape."

The ''downy miMew" may be found in almost any vineyard any
time during the months of August and September. An examination of

the leaves at this time reveals, here and there on the upper sides, pale

yellow spots of various sizes and more or less circular shape. Opposite

these spots, on the under side, may be seen a whitish, frost-like, downy
growth which has led to the adoption of the name already mentioned.

In many cases where the malady is severe the entire leaf will appear
yellow and sometimes red, shriveled, and dry as if scorched by fire.

This is all the eye distinguishes, so there is no wonder that so many
<3ouflicting opinions exist regarding the cause of the trou-

ble. The microscope aided by the trained eye, however, reveals the
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seen on the under side of the leaf is in reality a dense frost of exceed-
ly delicate, colourless threads branching near the top like trees and bear-
ing upon the tips of ihese branches egg-shaped bodies of the same gene-
eral colour and structure as the branches themselves. Further examina-
tion shows that these little tree-shaped bodies extend down into the
very heart of the leaf and that they are there provided with delicate

branching threads which may, for the sake of comparison, be likened
to rootlets. The delicate threads are found creeping through the leaf in

all directions, and, as far as they extend, the sap of the latter is destroy-
ed. Destruction is as complete in this case as if it had been effected by
heat, cold, or any other mean.^. That the mildew is the real cau?e of
this change in the leaf cannot be doubted.

Let us now go a little further and see what it is doing with the food

for such it is, that it obtaiued from the vine. By means of suckers
with which the minute threads already mentioned are provided, the

juices which form the most vital part of the leaf are absorbed and used
in building up the tree-like stems, branches, and other parts of the fun-

gus. In other words, while the roots and green parts of the vine are

actively at work obtaining materials from the soil and air out of which
it is building up its own body, this insidious robber, the mildew, is

stealing the material for its own benefit. If mildew were forced

to go to the soil and air for its food it would die, and this is why
it is called a parasite, having, as it does, to depend for its nourishment
on material already prepared for it. That the mildew is a true plant

has already been noted, but a closer study of it brings out

this fact more strikingly. The egg-shaped bodies already mentioned
as occurring on the ends of the branches borne on rhe under
side of the leaf are in reality reproductive organs analogous to seeds.

These bodies quickly fall from their attachments and being exceed-

ingly light they are easily carried about by winds and other agents.

Whenever they come in contact with healthy vine leaves and the

proper conditions of moisture and heat are present they germinate and
eventually give rise to another crop of branches, root-like threads, etc.,

like those already mentioned. In warm, damp weather it requires only

a few dnys to perfect a crop of the repro luctive bodies, or spores, and
this often accounts for the rapid spread of the disease. At the first frost

the delicate exposed portions of the fungus are killed, but in the mean-
time another kind of reproductive body has formed inside of the leaf,

where it is protected from cold. When the foliage falls in autumn
these bodies fall with it and remain safely-hidden away until the follow-

ing spring or summer, when they are set free by the decay of the leaf.

At thi? time it is supposed that they germinate and give rise to the frost-

like patches already described. This completes the life cycle, which in

all of its details is almost as complicated as that of the grape itself.

We believe now the fact that fungi are true plants has been made
clear. Further, it is hoped that what has been said about the manner,

in which the grape vine downy mildew lives and produces disease will,

make this part of the subject understood. It is only necessary now to

say a few words in regard to the number of fungi affecting plants and

the extent of the injuries they occasion before taking up the



methods employed in fighting them. For many years it was known in

a general way that fungi caused such disease as rusts, smut, blight, mil-,

dew, rot, etc., and were doing an immense amount of damage, but it

was not until 1886 that any systematic endeavour was made in this

country* to obtain information on the subject. At this time the National

Government, through its Department of Agriculture, took the matter in

chargf*. And as a result we have at the present time some reliable data

on the subject. It is estimated that at the lowest figures the annual loss

in this country through the agency of these foe? will exceed a hundred
million dollars.

The grape alone is subject to the attacks of no less than a dozen
destructive fungous pests besides half a hundred which cause more or

le?s damage. In the c;ise of one disease affecting this fruit, i. e., black-

rot, more than 50 per cent of the crop is annually destroyed in nearly

all the vine-growing regions east of the Mississippi River, Grains,

fruits, vegetables, and in fact nearly every plant that man cultivates, is

subject to the attacks of these foes. With a view to preventing these

losses the Department of Agriculture at Washington is making a

scientific study of the fungi causing them. This involves first a careful

investigation ot the life history of each fungus in the laboratory, for it is

only when we know how each lives that we can make an intelligent

efiort in the way of fighting it. The first tning, therefore, in our war-
fare against these foes is to find out where to attack them at their weak-
est point, and to do this requires [)ainstaking work, often extending over
a period of months and sometimes years. After we know something of
the habits of a fungus we are in a position similar to that of a general
who has located his foe. Plans are decided upon for the attack, which,

if made at the right time and in the right place, makes victory much
more certain. It must be borne in mind, however, that in conflicts of
this kind man does not always come out with flying colours. Often he
is utterly defeated despite the fact that he has made a hard fight, which
after all makes defeat less humiliating.

In fighting the fungi two lines of attack are usually adopted, both
of which, as a rule, are defensive rather than ofiensive. In the first

method advantage is taken of the fact that at certain seasons of the year
parts of the plant attacked containing the reproductive bodies of the

fungus may be destroyed without injury to the plant itself. An ex-

ample of this kind is found in the grape leaves afi^ected as already des-

cribed with downy mildew. It will be remembered that this fungus is

carried over winter by means of reproductive bodies which are formed
in late summer within the leaf, falling to the ground with the latter and
escaping when the leaf decays. Now, by raking together and burning
these leaves in autumn, thousands, yes, millions of these minui e repro-

ductive bodies are destroyed. Ot course every one destroyed in this

way lessens the chances of infection the following summer; at least such
would appear to be the case from a theoretical point of view. In prac-

tice, however, it is found that work of this kind alone has very little

effect, simply because it is almost impossible to get concerted action on

* The United States of America.
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the part of those interested. One man may destroy the diseased leave*

in his vineyard, but his neighbour may think that sort of thing a waste

of time, and as a result the fungus spores that winter over in his place^

will be sufficient to infect all the vineyards for miles around.

The second plan of warfare consists in applying substances to the

parts of the plants subject to attack that will destroy the spores of the

fungus but not injure the host plant itself. This method by tar the-

most extensively used, as it renders every one independent of what his

neighbour may do. Copper is at the present time the principal weapon
u»ed in this warfare. This poison in almost infinitesimal quantities is

found to destroy quickly the reproductive bodies of some of the most
destructive fungi and at the same time it is applied in such a way as to

be perfectly harmless to the host plant and what is more important to

man himself.

Probably no less than twenty-five different forms of copper are

used for forming the basis of these fungicides, chief among which may
be mentioned copper sulphate, or blue-stone, copper carbcmate, copper
acetate, and copper phosphate. It is hardly necessary to go into the

details of how these various substances are prepared, it being sufficient

for our purpose to say that a great deal of experimental work has been
necessary to insure a preparation that would fill the chief requirements,

which are cheapness, ease of preparation and application, fungicidal

•fficiency, and adhesiveness. One of the fungicides admirably filling all

the foregoing requirements is made by adding a whitewash or milk of

lime to a solution of bluestone. Bluestoue solution was tried and was
found to injure the foliage badly

; moreover, the first rain removed it.

Next to fungicides the manner of applying them is the most im-
portant. It has been found that unless the various solutions are finely

und evenly distributed over all parts of the plant subject to attack much
of their value is lost. Machines are now made especiallv for this work,,

many of them being devised and others perfected by the Agricultural

Department. The machines of this kind consist mainly of a strong

force pump, a reservoir for holding the solution, and a nozzle for mak-
ing a spray. By means of the force pump, which may be worked either

by a hand or horse power, the liquid is drawn from a suitable tank and
forced through a rubber hose of small bore to the spraying nozzle,

where it issues forth as a fine, mist-like spray. Horse power machines
•mbodying these various parts are now made which will thoroughly spray

an acre of bearino: vines in 40 or 45 minutes. To get a more definite

idea as to how work of this kind is carried on let us follow for a

moment one who is preparing to treat his grapes for black-rot.

In thf first place, thoroughly to appreciate the importance of doing
everything promptly and at the right time, the man must know that

the reproductive bodies or spores of the black-rot fungus live over

winter in the old berries, that these escape in spring and infect the

young leaves and fruit before the former are fully grown and the latter

are the size of bird shot. Furthermore, he must know that the spores

are present throughout the growing season every ready to infect newly
exposed parts. With this knowledge in his possession, it needs no
great amount of argument to convince him that to be successful he must

»
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begin his treatments early—in advance of the fungus in fact—and r©»

peat them often enough to keep his vines and the fruit thoroughly pro-

tected until harvest.

Assuming that our grape-grower is in possession of these facts, his

first step will be to provide himself with suitable apparatus for the work
in hand. If he has a small vineyard of 5 or 6 acres, a hand machine
in the shape of a knapsack pump will in all probability be used. Such
a machine may now be procured for a few dollars, and with it a vine-

yard of 5 or 6 acres can be thoroughly sprayed in a day and a half.

The question of a machine being settled, the fungicide or solution to be
used is the next important matter to consider. If thoroughly posted,

he will be aware that of the numerous preparations used only three or

four can be relied on at all times. One of these he decides upon, so

there is nothing further to do but to lay in his stock of chemicals, and
wait until the toliage is about half grown, or say 10 or J.2 days before

the vines blossom. The chemicals needed for his work are strong aqua
ammonia and carbonate of copper, the latter being a fine bluish-green

powder which may be obtained from almost iiuj drug stoie. The proper
time having arrived for making the first spraying, the chemicals,

together with two or three barrels of water, the spraying machine, etc-t

are taken into the field. Five ounces of the carbonate of co[)per arc

then weighed out and dissolved in three pints of ammonia. This solu-

tion is poured into a barrel of water and is then ready to be applied.

The pump is now brought into play, the reservoir being first filled and
then taken upon the back, knapsack fashion. By means of the right

hand the pump is worked bellows fashion, over the right shoulder.

This forces the liquid out through the hose and nozzle on the left side-

The nozzle is, therefore, placed in the left hand, and by means of it the

spray is directed over the vine. The entire cost of treating an acre as

here described will not exceed one dollar. About the time the berries

are forming another spraying should be made and this should be re-

peated every twelve or fourteen days until five or six applications, cost-

ing about one dollar each, have been put on. If the work has beea
carefully done, comparatively few berries will rot, and this in badly-

infected regions means a profit of from 200 to 400 per cent, on the

amount expended in the work of spraying. This is only one example
of how the fight is made against foes of this kind. Of course the

methed will vary somewhat with each disease. It will be seen, we be-

lieve, that the laborator}' work plays an important part in every step

taken in the field. It is this work that has taught us the habits of the

fungus, the time to make the treatments, and the physiological efi^ects

of these on both fungus and host.

Brief reference has already been made to some of the practical

results of this work. To bring out this matter more clearly, however^

we will cite a few facts bearing on this subject which have accumulated
within the past two years. In the past there has been a tendency ta

belittle the scientific work of the Department of Agriculture, especially

in its beai ing upon practical farming and fruit growing. It is ofteiL

claimed that much of the money expended by this branch of the Gov-
ernment does little toward advancing the cause of the tiller of the soiL

Let us then look at this matter of investigating plant diseases from a
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dollars-and-cents point of view. The Department expends for work of

this kind about |20,000 annually. It is known from careful and re-

liable data collected in 1890 that about 5,000 grape growers in this

country treated their vines in accordance with the directions issued by
the Department. Of these only 10 per cent, met with indifferent suc-

cess. The remainder, or about 4,500, estimated the increase in their

crop as a result of the treatments all the way from 15 to 80 per cent.

From a money point of view this meant for some as high as |2,000,
while for others the amount was as low as $10 ; the average, however,
is about |50. But let us put it at the very lowest figure, say half this

amount, or $25 profit for each v^c the 4,500 who used the remedies suc-

cessfully ; this will give us a total profit of $112,500, or nearly six times

the amount expended by the Department in the entire ^ork. It must
be remembered that this is for only one disease. Fully as good a show-
ing could be made with others, such as potato rot, apple and pear scab,

pear, plum, and cherry leaf-blight, etc.

A few words now in regard to the modern method of warfare

against the insect enemies of plants. People as a rule are sufficiently

familiar with the manner in which insects cause the loss of crops to

know that in fighting them two methods may be adopted, namely pre-

vention and cure. By prevention is meant such means as stamping out

these pests before they have an opportunity of spreading ;
taking ad-

vantage of their habits, and planting such crops as they are likely to

destroy at times when they can do the least damage, and other similar

means. The importance of work of this kind cannot be over-estimated,

as is shown by a case in New England which is now attracting wide-

spread attention. A few years ago there was introduced into Massa-

chusetts an insect from Europe which was thought to have value as a

silk producer. This insect, known as the gypsy moth, already had a

bad reputation ; but despite this, it was brought over here and, not-

withstanding precautions were taken to keep it within bounds, it got

away and soon began to multiply rapidly, carrying destruction to vege-

tation of nearly all kinds wherever it went. It is probable that by
prompt and energetic action the foe could easily have been wiped out

in its incipiency, but it seems that matters were allowed to take their

own course, so that now the pest covers a territory of at ^east fifty miles

square. At last the people of Massachusetts have their eyes open to

the serious nature of the matter, and have gone to work in earnest to

wipe out the pest. Last year $50,000 was expended in the work alone

and even more will be expended this season.

The curative method of dealing with these foes resolves itself into

two distinct lines
;
first, that of killing the pests outright, such as by

hand picking, mechanical devices, applications of poisonous liquids,

powders, etc.
; and, second, the introduction and encouragement of their

material enemies mainly in the shape of insects themselves. Thanks
to the efforts of the National as well as State Governments, the first

method, and especially the application of poisons such as Paris green,

London purple, etc., is in a general way now pretty well understood.

In fact, it does not seem like an exaggeration to say that the money
saved each year to the husbandmen of this country by work of this kind

is more than enough to pay the total expense of the Department of
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Agriculture and perhaps the expense of a large number of the State

Experiment Stations could also be included.

As regards the natural enemies or predaceous insects, there is an

immense field for the scientist, and he has not been slow to enter it.

Only a short time ago it was thought that the orange industry of Cali-

fornia, which, as every one knows, is worth millions of dollars to the

state, would be totally destroyed by a little insignificant scale insect

imported through carelessness from Australia. All efforts to eradicate

the pest by poison and similar treatments proved fruitless, so that as a

last resort an endeavour was made to bring from Australia some of its-

insect foes. At last one was found, and mainly throu^ih the efforts of
the Department of Agriculture it was brought to California, bred, and
liberated. The result has been akin to magic, for where a short time-

ago millions of these sctle pests were sapping the life from the trees,,

there is scarcely one to be found to-day. The orange industry of Cali-

fornia has been saved, and no doubt this one act justifies every cent that

will be expended for economic entomology for years to come.

Thus the warfare goes on, and if this hasty glimpse of the manner
in which it is conducted shall suffice to convince a few of our readers-

that science is not standing idly by in the matter, we shall feel that our
eff'ort has not been in vain.

NATURE KNOWLEDGE TEACHING.

On page 33 an expression of opinion has been given with reference

to teaching agricultural principles in schools by means of experimental
work on plants in flower pots and plots of ground as distinct from farm
work.

Prof. Robert Wallace, professor of agriculture and rural economy
in the University of Edinburgh, according to Nature^ in the main
agrees with this, but does not agree with the suggestion of the Agricul-
tural Education Committee that, in connection with elementary schools,,

provision should be made for practical work on plots of ground attached

to the schools. In an address delivered a few weeks ago on Nature
Knowledge Teaching introduced by the Scotch Code of 1899 " (Edin-
burgh : The Darien Press), he showed that many educational authori-
ties at home and abroad are of the opinion that farm work at school as

a means for training the sons of those who are engaged in agricultural
pursuits is impracticable and valueless. Such work would only be
playing at farming, and would not rouse into full vigour the real work-
ing power of a boy any more than playing at shops develops a know-
ledge of the laws of commerce. What is wanted is individual interest

and responsibility, and a knowledge of principles. The practical work
which might usefully be done is stated by Prof. Wallace as follows :

—

(a) Laboratory work, the collection of specimens of all sorts of suitable
interesting objects, to form local school museums and home collections.

(b) The systematic examination of specimens by the aid of lenses and
other means, (c) The growth, for experimental purposes or for orna-
ment, of a great variety of seeds, and of a select number of plants from
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bulbs, roots, and cuttings in flower-pots, which, on a scale suitable for

the local circumstances, could be duplicated at home by individual
pupils, by the pupils from one household, and even by groups of pupils

-who live contiguous t- each other—it being so arranged that each mem-
ber of the combination should have a right to claim the necessary
attention to one or more pots as exclusively his or her own, while the

lessons to be learned from all the pots would be common to every one.

(d) Field demonstrations, in which the objects of interest would be, so

to say. infinite in variety, (e) And for the benefit of older children and
those who have left school, as well as the more enlightened of their

parents, school libraries of usefal books on rural subjects, which every
one could not be expected to possess.

RICE CULTURE IN THE UNITED STATES.

By S. a. Knapp. *

[Note by F. Y. Coville, Botanist. In the year 1898 the United
States used 190,285,315 pounds of imported rice, in addition to the

home-grown crop of 116,101,760 pounds. Of the common cereals,

barley, maize, oats, rye, and wheat, the United States produced
during the same period, in addition to the domestic consumption,
an export quantity of 21,205,469,356 pounds. In the case of one
cereal, rice, we produce only about half the amount we con-

sume. Of all the others we produce an enormous surplus for

frxport. This anomalous condition is due to the fact that rice, in addi-

tion to its tropical or subtropical character, is a crop grown chiefly on
wet lands, where it has hitherto been impossible to use harvesting

machinery. The crop must therefore be out with a sickle, and American
hand labour has been thrown into competition with the cheap labour of

the tropics,a competition that has not proved profitable to the American.
Under dry-land cultivation rice is a precarious crop. From all these

circumstances rice cultivation in the United States has not attained in

past years the full development of a prosperous industry.

In 1880 a peculiar 'prairie region extending along the coast of

south-western Louisiana was opened up by the construction of a rail-

road. In 1881 enterprising st^ttlers began the development of a new
system of rice culture, by which as now perfected, the elevated and
normally or periodically dry prairie lands are flooded by a system of

pumps, canals, and levees, and when the rice is about to mature the

water is drained ofi, leaving the land dry enough for the use of reaping

machines. Under this system the cost of harvesting, and therefore the

total cost of production, have been greatly reduced and the industry

has undergone a rapid development. In 1896 the depressing ellects of

a new difiacuity began to be heavilv felt. The varieties ot rice most
productive and otherwise satisfactory from a cultural standpoint under
the new system were defective commercially, because the percentage of

* Bulletin No. 22, U. S. Departmeut of Agriculture, Division of Botany.

I
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grains broken in the process of milling or preparing the grain for

market was very large, and the proportion of " head rice," made up of

unbroken grains, was low. The difference in wholesale price between

head rice and broken rice is about 2 cents, per pound. When the

broken rice ran up to 40, 60, or even 90 per cent., and in the face of a

close market, the whole industry was menaced.

On the 1st of July, 1898, an appropriation for the introduction of

valuable seeds and plants from foreign countries, a^ked for by tiie Sec-

retary of Agriculture in his estimates of the preceding year, became
available, and on September 1, 1898, Dr. S. A. Knapp, of Louisiana,

was appointed bv the Secretary as an agricultural explorer, with in-

structions to visit Japan, investigate the rices of that country, and pur-

chase a stock suited to meet the requirements of the American probl'^m.

Dr. Knapp returned in the early spring of 1899 with ten tons of Kiushu
rice, which was distributed to experimenters in southw^estern Louisiana

and elsewhere in the rice belt. The result of the milling tests are now
awaited. If the high milling quality of the Kiushu rice is maintained

under our cultural conditions, the last apparent obstacle to the complete

success of an American system of rice cultivation will be removed.

The accompanying report by Dr. Knapp, been prepared for the

purpose of diffusing information on the new American system of rice

culture and its relation to the general question of rice production.]

INTRODUCTORY.

Rice forms the principal tood of one-half the pop-alation of the

earth. It is never the exclusive food of a people except under necessity

for short periods, but it has just claims to a wider and more general

use as a food material than any other cereal.

Where dense populations are dependent for food upon an annual
crop and any consider ihl^ diminution in the supply would result in

starvation for many, rice has been selected as the staple food wherever
the climate permits its cultivation. Among dense populations certainty

of supply is of first importance.

The luxuriant growth of leguminous plants at all seasons in tropical

climates provides the necessary nitrogenous food elements. Nitrogen-

ous foods are more economically provided in this way than in the form
of meats as used by the European races.

A combination of rice and pulses is a much cheaper complete food

than wheat and meat, and forms a food ration which may be produced
oil a smaller tilled area. The individual workers in densely populated
agricultural countries are forced to depend on the cheapest suitable

rations
;
hence, the popular dependence on rice and legumes in such

closely-settled lands as Japan, China, and India.

VARIETIES OF RICK.

There is an immense number of varieties of cultivated rice, differing

in length of the season required for maturing, and in character, yield,

and quality. Their divergence not only extends to size, shape, and
colour of the grain, but to the relative proportion of food constituents

and the consequent flavour. South Carolina and Japan rices are rich in
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fats, and hence are ranked in flavour and nutrition among rice-eating

nations as much above Patna, which is very poor in fats, as well-fatten-

ed beef is esteemed superior to the lean animals of the range. A
botanical catalogue enumerates 161 varieties found in Ceylon alone,

while in Japan, China, and India, where its cultivation has gone on for

centuries, and where great care is usually taken in the improvement of

the crop by the selection of seed, no less than 1,400 varieties are said

to exist.

PROSPECTS FOR EXTENSION OF RICE INDUSTRY.

The outlook for the further extension of the industry is very prom-

ising. There has been recently quite an awakening among the far-

mers to the importance of this industry, so that there have been large

annual increases in the area planted. There is no sutisfactory reason

why the United States should not grow and mill all ot its own rice,

nor is there any reason why the United States should not become an

exporter.

The Gold Seed South Carolina rice sells for as much as any rice in

the markets. The ordinary lowland rices are much better iti quality

than the ordinary (non-irrigated) upland rices, provided they are crrown

on soils which can be drained, but there is a great difference in different

varieties, especially in the hardness of the grain. The most desirable rice

from the standpoint of the grower is one which will produce the largest

amount of " head rice," that is, unbroken grains. Upland rices, or

lowland rices of poor quality, break up during the process of milling,

so that the percentage of head rice often averages only 40, or 30, or

sometimes even as low as 10 per cent of the entire crop. The Japanese

rices average ^^etter than the American as far as their milling qualities

are concerned, and for this reason it is desirable that Japanese rices

be more extensively introduced into this country, provided they main-

tain here the same characteristics as in their native country. The

Department of Agriculture has recently imported a small amount

(about 10 tons) of high-grade rice from Japan.

There is the further consideration that, as will be explained below,

the adoption of the use of machinery in the rice fields similar to that

used in' the great wheat fields of California and the Dakotas is result-

ino- in a revolution in methods of cultivation, greatly reducing the cost.

The American rice grower, employing higher-priced labour than any

other rice grower of the world, will ultimately be able to market his

crop at the least cost and the greatest profit. If, in addition, the same

relative improvement can be secured in the rice itself; if varieties which

yield 80 to>90 per cent of head rice in the finished product can be suc-

cessfully introduced, American rice growers will be able to command
the highest prices for their product in the markets of the world.

METHODS OF RfCE CULTIVATION IN THE UNITED STATES.

The different rice-growing sections of the South use different me-
thods of irrigation, seeding, cultivation, harvesting, and curing. A
comprehensive report on the general subject of rice cultivation may be

best made by treating each of these sections or regions separately, thus

emphasizing points of difference or similarity.
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SOUTH CAROLINA AND GEORGIA.

The pre-eminence in rice cultivation in the United States which

South Carolina iias enjoyed for two hundred years has been won by-

careful attention to the selection of seed and by thorough cultivation.

EFFECT OF CIVIL WAR ON RICE INDUSTRY.

Rice culture in South Carolina and Geor<2:ia had so developed

through a long series of years that delta lands, improved and ready for

rice cultivation, were worth, prior to 1860, from $200 to $300 per acre,

and were considered among the most profitable investments for capital.

From 1861 to 1866 most of these lands were uncultivated and in many
instances the improvements were destroyed. This, with the high price

of labour since 1866, has reduced the value of the lands to less than the

cost of improvements; in some cases to $25 or $30 per acre. Promi-
nent planters, in speaking of the condition of the rice industry at the

close of the war, describe the situation in the following terms :

The industry had been remanded to its infancy. The planters had
returned to their estates to find buildings, machinery, and implements des-
troyed; the appliances of a wonderful system of irrigation and drainage mu-
tilated or wrecked; the long-abandoned fields grown up in tangled wilds of
brush, vines, and trees; the once disciplined and supremely efficient labour of
the country turned into a mob. It should be no marvel that the great ma-
jority of the planters recoiled from an industry which seemed only a des-
perate adventure. A few who undertook the work of recuperation succeeded
at the risk of the little capital or credit left to them and often at the peril of
life itself. Many failed ; none so wretchedly as those who were unfamiliar
with a culture demanding peculiar experience and skill, or who were
unable to adapt themselves successfully to the new regime of labour and to
the unexpected character of employees who had yet to learn the severe
lesson of quickly earned and untried liberty. In short, relegated to its

earliest historical conditions, the rice industry of the South was practi-
cally commenced anew, and. if it had any encouragement at all, it was in the
protection afforded by the import tax on foreign rice. The crops were culti-
vated for many years at extraordinary cost and great hazard. The embarras-
ments were diminished in process of time, and meanwhile, as labour became
more efficient and less costly and the consumption of rice increased, so the
area of cultivation and production expanded.

VARIETIES GROWN.

The gold-seed rice, justlv famous for the quality and large yield of
the grain, stands, in the estimation of the market, among the first rices

in the
^
world. Along the Atlantic coast it has practically superseded

t iir- white rice introduced and generally cultivated in the earlier periods
ot the industry. The two varieties of gold-seed appear to difi'er little

except that one variety has a slightly larger grain than the other.

White rice is valued for its early maturity. The accompanying table

illustrates the difference between the grains of gold-seed rice and
white rice :
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Length of

the grain.

Circumfer.
ence around
shorter axis.

Number of

grains in one
Troy once.

Gold seed, long grain ....
Gold seed, short grain ....
White rice .......

Inches.

0.417

0.375
0.375

Inches.

0.375

0.375
0.374

841
896
960

r::LTA LANDS.

A large proportion of the rice grown in South Carolina and
Georgia is produced on tidal deltas. A body of land ;ilong so!rie river

and sufficiently remote from the sea to he free from salt water is selected

with reference to the possibility of flooding it from the river at high tide

and of draining it at low tide.

Canals and levees.—A canal is excavated on the outer rim of this

tract, completely inclosing the field. The excavated dirt is thrown
upon the outer bank. The canal must be of sufficient capacity for irri-

gation and drainage, and must also furnish dirt to make a levee which
will provide perfect protection against the encroachments of the river

at ail seasons. The tract is then cut up by smaller canals into fields of

10 to 12 acres, making small levees on the border of each field. The
fields are subdivided by ditches into strips 20 or 30 feet wide for culti-

vation. The entire tract is usually nearly level, but if there should be

any inequality care must be taken that the surface of each subSeld be

level. The main canal is 10 to 30 feet wide and about 4 feet deep, and
connects with the river by flood gates. Through these canals boats of

considerable tonnage have ready access to the entire circuit of the

tract, while smaller boats can pass along the subcanals to the several

fields. The subcanals are usually from 6 to 10 feet in width and should

be nearly as deep as the main canal.

Drainage.—Perfect drainage is one of the most important consider-

ations in rice farming, because upon it depends the proper condition of

the soil for planting. It may appear unimportant that a water plant

like rice should have aerated and finely pulverized soil for the seed bed,

but such is the case. Thorough cultivation seems to be as beneficial

to rice as to wheat. Complete and rapid drainage at harvest always

insures the saving of the crop under the host conditions and reduces

the expense of the harvest. On 500 acres of such land, well prepared,

there should be 65 to 80 miles of ditches, canals, and embankment.
If there are logs, stumps,or stones in the field they must be removed.

When practicable the rice lands are flooded from the river and find

drainage by a canal or subsidiary stream that enters the river at a lower

level. The embankment must be sufficient to protect the rice against

either freshets or salt water. Freshets are injurious to growing rice,

not only because of the volume of water but by reason of the tempera-

ture. A great body of water descending rapidly from the mountains to

the sea is several degrees colder than water under the ordinary flow.

Any large amount of this cold water admitted to the field, not only

retards the growth but is a positive injury to the crop. In periods of

continued drought the salt water of the sea frequently ascends the
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river a considerable distance. Slii^^htly brackish water is not injurions

to rice,! but saltwater is destriictivo.

INLAND MAliSHES.

Some excellent marshes are found in South (yarolina and Georgia

upon what may relatively be termed high land. These Lire in most cases

easily drained and in many instances G;in be irrigated from some con-

venient stream. The objection planters have found to such tracts is

that the water supply is unreliable and not uniform in temperature.

In cases of drought the supply may be insufficient ; in case of freshets

the wa^er is too cold. To obviate these objections reservoirs are some-

times constructeci, but are expensive, owing to loss by the evaporation

from such a large exposed surface. However, where all the conditions

are t'avoiirable, it costs less to improve these upland marshes than the

delta lands and the results are fairly remunerative.

CULTIVATION.

During the flooding period tlie ditches and canals become more or

less filled b) the mud which flows into them with the water. As soon

after harvest as possible the ditch banks are cleared of foul grasses,

weeds, or brush, and the ditches are cleaned. The levees are examined
to see if they are in repair. Early in the winter the fields are ploughed
or dug over with a heavy hoe. At this time the ploughing is shallow,

about 4 inches deep. Tiie field is then barely covered with water,

which later is drained off. Upon this saturated soil the frost acts with

considerable force, disintegrating it and pulverizing the lumps. In
March the laud is allowed to dry, all the drains being placed in repair

and kept open. Seeding commences in April and continues nearly to

the middle of May. Jist prior to seeding the land is thoroughly har-

rowed, all clods pulverized and the surface smoothed. Trenches 12
inches apart and 2 to 3 inches deep are made with 4-inch trenching

hoes at right angles to the drains, and the seed is dropped in these at

the rate of 114 to 135 pounds to the acre. Great attention is paid to

the selection of good seed. This is usually covered, but occasionally

a planter, to save labour, stirs ihe seed in clayed water, enough clay

adhering to the kernels to prevent their floating away when the water
is admitted. Under the usual method the water is let on as soon as

the seed is covered, and remains on four to six days, till the grain is

well sprouted. It is then withdrawn. As soon as the blade is up a few
inches the water is sometimes put on for a few days and again with-
drawn. The first water is locally called the "sprout water." After the
rice has two leaves the so-called "stretch water" or "long point flow" is

put on. At first it is allowed to bo deep enough to cover the rice com-
pletely—generally from 10 to 12 inches—then it is gradually drawn
•down to about G inches, where it is held twenty to thirty days. It is

then withdrawn and the field allowed to dry. When the field is suffi-

ciently dry the rice is hoed thoroughly, all grass and " volunteer " rice

being carefully removed. After hoeing it remains without irrigation

nntil jointing connnences, when it is slightly hoed, care being used to

prevent injury to the plant, and the water is then turned on to the
£eld. During the time water is held on the rice it is changed at least
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every week to avoid its becoming stagnant. When this occurs rice is

liable to be troubled with the water weevil. This "lay-by flow," or

final irrigation, continues until about eight days before the harvest,

when the water is drawn off tor the field to dry.

Farmers diff'er considerably in their methods ; some hoe more than

twice and some flood more than three times, and some less ; also in the

final flooding the practices diff'er as to the depth of water maintained
;

some farmers consider it advantageous to keep the water nearly as deep

as the rice stem is tall till shortly before harvest and then gradually

withdraw the water as the straw stiffens ; others prefer only

sufficient water to properly mature the crop. The Hon. John
Screven, of Sav. nnah, Ga., an eminent authority on rice, states that

irrigation along the n '-rhern rivers of South Carolina and even as far

south as Charleston differs from that pursued aiound Savannah in

Georgia, owing to the fact that the former lands are generally low and

can be ploughed or flooded at any time, which is not usually the case

with the Georgia land. The time the water is held on the field in the

"long point flow," he claims, should depend upon the condition of the

crop, and every planter mu<t decide that for himself. He must observe

the pbiut and allow it to acquire proper root suppDrt before making any
radical change. In regard to the "harvest water," he says :

On the start the depth should correspond to the "long point water" and
should be increased with the growth of the plant, but should never rise above
the collar of the leaf. This flow should be put on when, on clearing the base

of the stalk of the plant, an open joint is shown. This is the initial of the

grain formation and should be aided by the water.

YIELD AND VALUE OF PRODUCT PER ACRE.

Good delta lands are estimated to yield, under intelligent manage-
ment, from 30 to 45 bushels to the acre. The standard weight of rough

rice in commerce is 45 pounds to the bushel. In a report made by
planters to the Savannah Rice Association, January 28, 1882, the

average yield to the acre is placed at 30 bushels, and the annual cost of

cultivation, including interest on the land, at §35 per acre. In a

report made by prominent rice planters to the House Committee on

Ways and Means in January, 1897, the average yield to the acre is

placed at 32 bushels, and the cost of production is fixed at |24. If we
take the latter estimate the cost to the planter in the Atlantic States of

raising 100 pounds of rough rice is |1. 66, or |2.69 per pack of 162

pounds. Of course this is only an average, the co>t being much less

in some instances and in others much greater.

NORTH CAROLINA, FLORIDA, AND MISSISSIPPI.

Considerable rice is produced in these States, but as the methods

are similar to those practiced in South Carolina and Georgia it is un-

necessarv to describe them here. In these States there are quite large

tracts which could profitably be devoted to rice and which are almost

useless for other purposes. With the denser population of ensuing

years these now ensuing waste lands will be improved and become
valuabla accessories to their wealth. In many sections of Florida a

little capital judiciously invested in the improvement of rice lands would
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bring profitable returns. lu southern Mississippi there are large tracts

that could be purchased at nominal figures and devoted to rice.

EASTERN LOUISIANA.

For many years small fields of rice were planted in this State to

add to the food supply, but commercially rice was scarcely considered

by the planters until 1865, when they were confronted by the problem
of how to utilize large uud desolated sugar plantations without available

resources. What was at first planted for a food supply proved to be a

profitable crop and the rice industry made rapid strides. In 1864 the

total rice crop of Louisiana was 1,580,790 pounds ; in 1866 it was

4,706,720 pounds ; in 1868, 9,509,910 pounds ; in 1874, 22,338,980

pounds ; and in 1877, 41,630,000 pounds. /^t first plantations were

leased, in many instances, and planted a few years while they produced
a maximum crop, when they were abandoned for other lands which had
not hitherto been planted in rice. This change of lands was due to the

rapid increase of harmful grasses, many of which were conveyed to the

fields by the irrigating water, and appeared to find such congenial con-

ditions for growth that in about three years they were practically in

full possession. In a short time it became evident that the practical

su{)piy of plantations for such pui poses was limited, and that the plan-

ters must learn both to keep their fields clean from grass and maintain

their fertility.

EICE GROWING ON THE LOW LANDS.

The following letter from Hon. John Dymond,a prominent planter,

and for many years president of the Louisiana State Agricultural

Society, gives a succinct statement of the low-land cultivation south of

New Orleans :

System of levees.—Rice on the Mississippi River has generally been raised

on old sugar plantations, where the ditches run down the line of descent of

the land, which was excellent so far as the drainage was concerned, but the
ditch banks were of no service in flooding the lands. (Along the Mississippi

River the banks are highest next the stream and generally descend toward
the drainage in the rear.) For flooding the lands the so-called check levees
were thrown across the line of fall of the land sufficiently near to each other
so that any small levee not exceeding 2 feet in height could hold back water
enough to reach up the incline until another check levee intervened. Where
the lands had but little fall but few check levees were necessary, and where
the fall was great there had to be many of them. I should say that ordinarily
a check levee was required every 400 feet. As the sugar plantation ditches
were hardly ever more than 200 feet apart and the check levees but from 200
to 400 feet apart, the result was very small fields of from 1 to 2 acres, in

which machines could not be worked to advantage. Therefore the harvest-

ing machines have never been used with much success on the river.

These check levees cross the old ditches with either plank or earthen
dams, and the size of the plats of the land would vary from 1 to 2 acres up
to 10 to 20 acres, if the water could be held on such a large space. I should
say, however, that fields of this size were very rare in the river rice districts,

little fields of 5 to 10 acres being far more numerous.

T looking.—On the lower coast the fields are flooded before any work is

done
;
they are ploughed in the water ; the rice is then sowed upon the fields

and harrowed in the wet. The water is then taken off and the rice germin-
ates at once. It has to be nursed very carefully with water for fear the
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younjT rice may be scalded by the hot sun, the planting not being done until

late in April or in May. In what is generally known as dry culture the land
is prepared as for oats and carefully harrowed. The rice is then planted
broadcast or with drills—generally broadcast—and when it comes up, or
rather after it comes up, the lands are moistened with water and the water
kept a little below the tops of the plants, following them up as they grow
taller. The water is not taken off these plants unless, as is commonly
thought, they are attacked by crayfish. This, however, is regarded by many
as doubtful. Sometimes an inci eased quantity is put upon the lands for the
purpose of covering the plants so as to drown the caterpillars that attack
them at this stajje of growth. Floodinc: the land several times, as is prac-

ticed in South Carolina, is not k':iown here. If no mishap occurs to the crop
the water is kept upon it constantly from the time it com^^s above the srround
until the lands are drained off preparatory to harvesting.

Prepnrnui land and sov'iny f^icl. - For dry culture, the lands are ploughed in

winter. For wet culture the lands are only ploughed about the time of plant-

ing—say, in April. In dry culture it is considered good practice to sow late

in March, and reasonably good practice to sow in April. In wet culture it

is expedient to sow before the latter part of April. Rice planted up to the

15th of May is considered good for a fair yield
;
planted after that the yield

will be cut down in quantity. If plantod late in Juiis^. it matures so late in

the fall that the cold nights are apt to shrivel it and but a small crop will be
realized. On the river the rice is generally sown by hand. Broadcast seed-

ing machines have been used, but not to any extent. Some rice has been
planted with drills, but they ne^er obtained much us9 among the river

planters.

Harvesfinq and thrasihv>q -The rice is cut when it matures, generally in

August, and is put in shocks of about 20 bundles each. It ordinarily re-

mains in these shocks about a week, during which time the shock dries out
some and may Leat a little. The old rice planters think it wise to then carry
the rice into a yard called a battery, and to stack it there carefully, where it

undergoes some sweating, during which it is liable to stack burn. Most of

our river planters, however, now prefer to cut the rice, to tie it up, to ship it

off after a few days only, and to haul directly from the shocks to tlie thrash-

ing machine, the rice lyin? sufficiently long on the stubble to dry it before
it is tied up, and very little curing is then required in the shocks. Practically

all of the rice is thrashed at once
;
whereas, if stacked, it sometimes burns

if left too damp. Under my own observation there has been produced on
this land as high as 30 barrels (4,860 pounds) of rough rice per acre. This
was upon good Innd that had been in peas and had been fall-plou2jhed with six

mule teams. The average product per acre on the lower coast (Mississippi

liiver) will not exceed 8 barrels, and 12 barrels is considered a good crop.

Wet adtnre lyid iveeds.—I think the same general rules will apply to the

upper coast, but usually on the upper coast they resort to dry culture, while

the lowness of our rice lands on the lower coast leads to a great deal of plough-

ing actually in the water. Ajjain, our people plough in the water, because
what are called our best rice lands are buckshot clay, and they are so stiff

that the average small rice planter can not plough them with any team that he
has, unless he softens them up in this way. Wet culture is a very delicate

process and unless done just right is apt to end disastrously, whereas with
dry culture the rice crop will come up as certainly as an oat crop, with the danger,

however, of a large growth of grass coming along with it. Our planters

become very skillful with their wet culture, and always strive to get rice up
ahead of the grasses and weeds that have to be picked out by hand. For
this reason 1 have always thought that the rice lands in the western part of

the State were bound to supply the whole consumption of the country, owing
to the facts that they could be readily drained, that our lowland weeds do not
prevail there, and that the cidture was rendered incomparably cheaper by the

use of harvesting machines.
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RICE GROWING AND WELL-DRAINED AI^LUVIAL LANDS.

On the well-drained alluvial lands above New Orleans, the fields

are ditched and leveed as described in the foreoroincr account of the

lower coast rice growing. Particular attention is given to thorough

drainage in February, and by the first of March the land should be

ready lor the plough. The land should be well ploughed an 1 harrowed.

Some advocate shallow ploughing and some claim that deep ploughing is

better. Conditions vary so widely that no absolute rule will apply, but

where the water supply is ample a depth of six inches will be found

fairly satisfactory. Sowing is generally done broadcast and by hand,

at the rate of 50 to 80 pounds to the acre, and followed by a thorough

harrowing of the land. Sowing generally commences about the 20th

of March, and is completed by the middle of April, the object being to

place the rice upon the market as early as possible, before the price is

affected by the foreign crop or that of southwestern Louisiana and

Texas.

Solving the seed,—Three different methods of treating the seed are

followed. Some let on just enough water to saturate the ground imme-
diately after sowing and harrowing and at once draw off* any surplus

water. This insures the germination of the seed. Others sow and trust

to there being sufficient moisture in the land to germinate the seed.

This is sometimes uncertain, and rarely produces the best results. A
few sprout the seed before planting by placing bags of rice in water.

This is sure to be a failure if the soil is very dry when the seed is sown.
In case of planting in dry soil, without following with water saturation,

rolling the land after seeding and harrowing bus been found beneficial.

Flooding.—When the young rice is 5 or 6 inches high, water is

generally let on the field, care being exercised that it should not entirely

cover the plants, and the field is kept continuously submerged until the

crop matures. Where the soil is sufficiently moist to promote growth,
some of the planters do not tarn on the water until the rice is 10 inches

high. It is claimed by them that there is great danger of sun-scalding

if water is allowed on the field when the rice is very young and tender.

As soon as the rice stalks indicate any change in colour at the bottono,

the water is turned off.

Harvesting.—Formerly the rice was cut, allowed to dry one dav,

and then bound and placed in small shocks for further curing. It

usually remained in the shock a week, and was then stacked. The
stack was round, not more than 6 or 8 feet in diameter, and built upon
a plank base about 2 feet from the ground. Recently many planters

pursue the methods of cutting, curing, and threshing described by Mr,
Dymond. It is not practicable, on this class of lands, to employ
machinery in cutting the rice.

OBSTACLES ENCOUNTERED.

Expense offlooding.—The water used in flooding the alluvial lands

along the Mississippi Kiver was formerly drawn from the river by a pipe

which pierced the base of the levee. These pipes were a constant

menace to security from freshets. A majority of the disastrous breaks
in the levees were attrioHtable to them. Finally the law prohibited



70

their further use and required that the water be drawn over the levee^

which considerably increased the cost of obtaining water for flooding.

Weedy grasses.—In all delta rice lands the rapid increase of injur-

ious grasses becomes a serious question. This is intensified along the

Mississippi by the large amount and wonderful variety of grass seed in

the river water. The question of disposing of these grasses was fully

treated by H. S. Wilkinson in a paper before the Jefferson Parish (La.j

Agricultural Society. He made the following suggestions :

While the attempts to get rid of grass have only scored failures, there is

no doubt that grasses can be thinned out considerably. From the varieties we
have to contend with, embracing as they do seeds that geaminate from Feb-

ruary to June, it is hardly possible, under the present methods, to destroy

them entirely. The chief source of supply for these grass seeds is the suck-

ers that shoot out Horn the old stalks ^vhich are cut with the rice. In fifteen

days after the field is cut these suckers, which grow with wonderful rapidity,

are in seed again.

Mowing and hurninq «he grasses.—I have met with some success in des-

troying this supply by -following up the harvester with a mowing machine,
cutting ever3-thing down, allowing it to dry, and then burning it. To do this

enough time must elapse before the mowing machine is started to allow the

suckers to send out new leaves, so that when cut there will be enough straw

on the ground to burn. Mowing without burning is almost useless. The fire

is what does the work, destro3dng not only the seed but the root itself, thus

effectually preventing any further suckerings. Any seeds that are left by the

fire, are exposed, will germinate during the first warm wet spell, and will be

destroyed by the first frost. A great objection to this plan is that it leaves

the land perfectly bare, to be impoverished by the parching August and Sep-

tember sun, and baking it so hard that it is difficult tc plough. This objec-

tion would condemn it as a practical failure, and we have yet to find out some
better plan of destroying this supph' of seed before we can ever hope to suc-

ceed in establishing permanent rice plantations.

Winter flooding a failure.—If these grass seed^ are not destroyed iu the

fall, they are scattered broadcast by the wind, protected from heat and cold

by the luxurious growth, and only germinate when the continuous warmth
of spring, penetrating the ground, causes all vegetation to start. I

thought these seeds might be destroyed in winter by keeping them
under water, and, on one occasion, having a place well located for

that purpose, I kept a field under water all winter, and had it

ploughed in the spring. The straw, and, in fact, all vegetable matter had
rotted, leav'.ng the land perfect!)- clean, but a few days of exposure to the sun

brought out a first-class stand of grass. The grass seeds will not rot without

germinating, and they will not germinate in cold water.

The best plan of dealivg With grass.—Having thus seen that, by the methods
snggested, these seeds can not be destroyed without disadvantage before

spring, the best plan to adopt will be to burn off as soon as possible after the

grass is killed by frost
;
by this means some of the seeds are destroyed by

fire, some by ice, and the balance being exposed, will feel the warmth much
earlier, and will germinate in time to be destroyed by ploughing, providing the

ploughing is delayed long enough. This method is almost as objectionable as

mowing and burning in the fall, as the ploughing is delayed till March, the

planting is late, and all the benefit of the x\.ugust market is lost; but it is still

in my opinion the most advantageous plan. The grass seeds are in the ground,

producing a hardier and more prolific plant than rice. The man who calcu-

lates that they will not come up, finds out his mistake too late to remedy it,

except at considerable cost.

Hand iveediru/.—Hand weeding is out of the question, being too slow and
expensive for the large planter. One of the great advantages of hand weed-
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iug consists in pulling the gni!5S up by the roots, which, while it effectually

destroys the grass, loosens up the land, and when properly done is equivalent

to a thorough working. This requires considerable sleight-of-hand and care,

and is the kind of work that can not be done by inexperienced hired labour.

Rice conies nearer to being a cultivated crop in the lower part of Pla-

quemines Parish than in any other part of this State. It is claimed down
there that rice never thrives until after it is weeded ; and we can readily

see the reason, for in tearing up the grass-roots, the soil is loosened
and put iuto condition so that the rice roots can penetrate it and secure
a bountiful supply of nutriment. But this kind of cultivation is too

expensive for the large planter, and his only resource, if caught with a grassy
crop, is to mow everything and trust to the rapid growth of the rice to

smother out its slower growing rivals. This it generally does but its race for

life absorbs all of its energies and gives it no time to sucker, thus materially

reducing the yield. When our lands were new, 15 barrels per acre was about
an average yield on a large place, while now we consider 10 barrels

about the standard. This great falling off in a few years is not owing so

to the exhaustion of the soil as to the grass crop in our rice, which chokes out
the stand and prevents what is left from suckering, and to neglect of drainage
in the fall and winter. As I stated before, the most t.iiocessful means I have
used for kegp ing my lields clean is to burn off early and let the grass come up
before ploughing. If a clean stand can be secured,it will not be necessary to mow
as a few weeds can be cut out with a cane knife. The crop can be harvested
fully two weeks earlier, and a better yield obtained. While fall ploughing is ad-

vantageous in turning the laud up and giving it a chance to drain, it is equally

disadvantagious in covering up not only the grass seed, but the scattered rice

and protecting it through winter. I have tried this repeatedly with four-horse
plough, and failed in every instance to derive any benefit.

The practice of following rice with winter oats after mowing and
burning the stubble and aftermath has been favourably suororested.

SOUTH WESTERN LOUISIANA AND SOUTHERN TEXAS.

It is necessary to treat of rice production in this section separately,

because the methods ;re in some respects different from those practised

in any other portion of the world.

METHODS OF RICE CULTURE REVOLUTIONISED.

The revolution in the methods of growing rice has been as great as

that caused by the introduction of modern agricultural machinery into

the wheat fields, which has given the United States control of the
markets of the world.

In 1884 and 1885 a few farmers dVom the North western prairie

States settled on the great southern prairie which extends along the
coast from the parish of S'. Mary in Louisiana to the Texas line, about
140 miles. Finding that rice, which had been grown for many years
for home consumption, but by oriental methods, was well suited to

the conditions of agriculture here, they commenced immediately to

adopt the agricultural machinery to which they had been accustomed to

the rice industry. The gang plough, disc harrow, drill, and broadcast
seeder were readily adjusted, but the twine binder encountered a number
of serious obstacles. However, by the close of 1886 the principal diffi-

'cnlties had been overcome. Wherever prairies were found sufficiently

level, with an intersecting creek which could be used to flood them,
tiiey were surrounded by a small levee thrown up by a road grader or

by a plough with a strong wing attached to the mould board extending it
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4 or 5 feet. Very few interior ditches were made for drainage. The
land was so level that fields of 40 and 80 acres were common. Large
crops were produced, the prairies were practically frew trom injurious

grasses, and the creek or river water was soft and bore no damagining
seeds to the fields. The rice fields were handled like the bonanza
wheat farms of Dakota, and fortunes were made. Levees were cheaply

constructed ; little attention was paid to drainage more than to remove
the surface water; shocking, stacking and threshing wcro done in a very

careless tnanner; the main object being apparently to plant a large

acreage and secure a certain number of bushels, regardless of quantity.

Ult'mate failure was certain, but it was liasten d by drought. A suc-

cession of dry years followed. The creeks failed, and reservoirs were

found to be expensive and unreliable.

Ttie soil and climatic conditions in south eastern Texas are almost

precisely like those in southwestern Louisiana. Kico culture in this

section requires no separate treatment. What is applicable to the one
applies also to the other. There is a belt of prairie well suited to rice

extending from the Sabine River west for 100 miles along the coast.

AVithin a few years laro:e farms have been opened and devoted to this

cereul with excellent returns.

IRRIGATION.

Pumping plants.—To provide a reliable supply of water, plants for

pumping were gradually substituted for the natural irriga-

tion relied on to produce a crop on the so-called " providenci rice

farms." Footcnately the water in the rivers is soft, abundant, and free

from silt and damaging weed seeds. The elevation of the prairies above

the streams varies from 6 to 38 feet, the larger portion being from 15

to 25 faet. At first farms along the streams and lakes were irrigated
;

gradually large surface canals w«re constructed.

Canals for irrigation.— Irrigating canals were started in a small

way in Acadia Parish in 1890. In 189i a canal 40 feet wide was built

for 15 miles with 10 miles of laterals. This was followed by the Orow-
ley Canal, which is now 35 feet wide and 8 miles in length, and has 10

miles of lateral lines. The Riverside Canal was the next, and now has

several miles in operation. These enterprises have grown steadily until

there are now 9 canals in Acadia Parish, with an approximate length of

115 miles. There are about 25 irrigating canals in Acadia, Calcasieu,

Cameron, and Veemilion parishes, with a total length of over 400 miles

of mains and probal)ly twice that extent of laterals, built at a total cost

of about $1,500,000. In nearly evey township there are one or more
ridges slightly above the surrounding land. On these surface canals

are built from 20 to 150 feet in width, according to the area to be

watered. The sides of the canal are raised from 4 to 5 feet with plows

and scrapers ar with grading machinery. Grading machines work very

well, as the soil is a loam or a clay loam free from stones. Side gates

are inserted in the embankment as frequently as necessary. Laterals

are run from the main canal. These canals, where well constructed

and operated, prove entirely successful and make the rice crop a prac-

tical certainty over a large section of country. They range in irrigat-

ing capacity from 1,000 to 30,000 acres. The usual water rent charged

the planter b}^ the canal company is 324 pounds of rough rice per acre

watered.
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Cost of canals.—The cost of constructing permanent canals is con-

siderable. Between the river or lake b:iok, at the initial point, and the

general levei of the table lands, and in crossing occasional depressions

ilia levees must be both high and wide at the base. The canal must

run upon a divide in order that it may not cross any streams and may
be sufficiently above the general level to water all portions of the adja-

cent count) y. The lands where the levee is to be constructed sliould be

thoroughly ploughed before excavation is commenced ; otherwise thc»

fresh dirt placed upon the sod does not sufficiently cement to prevent

seepage.

Outlets.—The outlets for flooding the fields must be carefully pro-

tected or the crawfish will dig under the gates from the inside and eaus©

a crevasse. A very successful plan is to bed a sill 4 by 6 inches in siz©

across the bottom of the opening near the inner end and level with the

bottom, allowing the ends of the sill to project into the bank on either

side of the opening 6 feet ; then plank along the inner side of the silS

the full length, using boards 3 feet long, with the top of the boards

resting against and even with the sill. The boatds should stand at at

angle of 45 ®
, the lower ends being near the center of the canal. At

each end of this planking a board of the same length and about 1%

inches wide should be nailed at a right angle with the planking, thus

projecting downward into the earth. Posts should be set against the

sill at each side of the cut and at the ends, and the boarding from the

sill to the top of the tank should be solid except at the outlet. A 12-

inch board should be nailed at a right angle with the face of the crib-

bing back into the bank at the end of the sills to stop crawfish. T\m
opening should be boarded on the sides and bottom, and this should

extend 6 feet outside the cut to prevent underming from the overflow.

The gate may be raised by a lever or otherwise. Openings thus con-

structed are paoof against damage by crawfish.

When a large number of planters are drawing their supply of water

from the same canal seme will use more than is necessary and increase

the expense of the general supply. Some plant very early and require

water a month before the general crop is ready. These and other inci-

dents can generally be settled with little friction.

Deep wells for irrigation.—Scarcely had the surface canals been ac-

cepted as a success when southwestern Louisiana was startled by the

announcement that there were strata of gravel at 125 to 200 feet under
the surface of the entire section containing an unlimited supply of water

which would, of its own pressure, come so near the surface that it could

be readily pumped. This was received with considerable incredulity at

first, but repeated tests have firoved that there is a bed of gravel nearly

50 feet in thickness underlying this section of Louisiana which Carrie?

a large amount of soft water with sufficient presiure to bring it nearly

to the surface. Pipes of 2,8, 4, 6, and 8-inch size have been sunk to

the gravel and pumped continuously for months without diminution of

the supply. The water is soft, at a constant temperature of about 70

degrees, and absolutely from injurious seeds or minerals. Such is the

facility with which these wpIIs are made that a 6-inch tube has beeiL

put down to the full depth required—200 feet—in fourteen hours. Thus
far it has been found that a 2-in3h pipe will furnish sufficient water tc
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flood 10 acres of rice and a 6-iuch pipe will flood 80 to 90 acres. A.ny
number of wells may be made, and even if no more than 20 or 30 feet

apart one does not diminish the amount of water obtaiued from the
other. It is [)robable that such wells will become common for the irri-

gation of other crops than rice.

Hon. S. L. Gary says :

Wells from 2 to 12 inches can be put down buccessfally. From 50 to 100
such wells are in successful operation in the rice belt of southwestern Louisiana
Passing through alternate layers of clay and quicksand, coarse water-bearing
gravel i^ reached at the depth of 100 to 150 feet. Forty feet of screened pipe
reaching into this gravel is sutiicient. A 6-inch well will furnish
a constant stream for a 4 to 5 inch pump. A system of such
wells may be put do-, a 10 to 40 feet apart and each one will act

independently and furnish as much water as if stood alone. Such a
corabinatioa of wells may be unitee just below water level and all be run by
one engme and pump. Water rises materially in these wells to within 20 feet

of the surface, and a number of ploughing wells have been secured. The
lift is not greater than from rivers, lakes, or bayons into canals. Eight 4-inch
wells united at the top can be run by one 16-inch pump and a 50-horsepower
engine, and will flood 1,000 acres of rice. With present conditions there are

profits to the grower. Water is the largest factor in rice production, and we
are prepared to take the advice of the millionaire, Sell water."

The total cost of an irrigating plant sufficient for flooding 200 acres

is from 1 1,500 to $2,500. It requires about seventy days' pumping for

the rice season.

DRAINAGE.

Danger from alkali.—Thorough drainage is even more essential for

rice than for wheat, because irrigation brings the alkali to the service

to an extent that finally becomes detrimental to the rice plant. Alkali

sometimes accumulates in the soil just below the depth of the usual

furrow to such an extent that any ploughing is dangerous to the crop.

Experience has shown that there is but one eflective way of disposing

of these salts, and that is by thorough drainage and deep ploughing As
the water drains away the excess of soluble salts is carried off. Now, if

the ditches are no deeper than the ordinary furrow it is evident that

only the suriace of the soil can be declared. Until tilling can be em-
ployed the use of plenty open ditch<^.'s, at least 3 feet deep for mains,

must be the relief relience of the rice farmer in his fight against the

accumulation of alkali in the surface sail.

Ditches.—The construction of leaves for drainage ditches is a simple

process as compared with the old system of using spade and shovel.

A plough with an extension moldbord, or winged scraper about 5 feet

long, is generally used. Some use a plough follow by a V scraper made
of plank, which removes the dirt from the furrow 4 or 5 feet to the

right or to the left as the case may be. thus forming a ridge or levee.

The broader ditch thus made is less liable to be choaked with grasses

than ditches made with a spade or capstand ditching plough. Usually

not more than 1 foot of drainage is obtained with such implements.

This is ample for removing surface water, but does not give sufficient

depth for thorugh drainage to put the field in the best condition for cul-

tivation in the early spring.
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HIGH-LAND VERSUS LOW -LAND RICE.

Where exclusively wet cultivation is employed, i.e., ploughing and
sowing in water on lowland, the rice is considerably inferior to that

produced upon soil well drained and thoroughly tilled. Rice follows

the l:iw so well estahlish for wheat, oat?, and other cereals, that

thorough cultivation not only increases the quantity produced per acre,

but improves the quality and flavour of the grain. It has been claimed

by some that rice, being a water plant, does no follow this rule. This

is an error. The rice of commerce is an improved variety, far superior

to wild rice, and the imprevement has come through better environ-

ment. We have not yet reached the limit of possible improvement in

rice by this means.

The following statement by H. R. Williams, jr., of i.^anton, China,

shows the opinion of Chinese merchants as to the relative merits of

upland and low-land rice:

Rice grown on high lands is better than that grown on low lands on about
a level with the river, and brings a higher price. Furthermore, there is

nutriment in the high-land rice, as the Chinese say they get as much satisfac-

tion from a catty of high-land rice as from 1 ca^tties of that grown on low
land. All of the high-land rice is irrigated from large ponds. Rice grown
upon low land is of course supplied with water from the rivers as they rise

and fall. The high-land rice is a smaller grain but is harder and heavier
than the low-land rice.

In Japan the cultivation of rice is more thorough, the soils are bet-

ter drained during the winter than in most countries, and the product is

so superior in quality and flavour that imported rices can not be sold to

the Japanese in competition with their home product.

Thorough winter drainage enables the planter to plough and sow
sufficiently early to harvest before the eqainoctial storms and to get

the benefit of the early market.

o
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LIBRARY,
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Annals of Botany, Mar. [Purchased]
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March, April. [Editor.]

Bulletin, Kew Gardens, App. iv. 1898, [Director.]
Chemist, and Druggist, Jan. 27, Feb. 8, 10, 17, 24, Apr., 7, 14. [Editor.]
Garden, Jan. 27, Feb. March Apr. 14. [Purchased.]
Gardeners' Chronicle, Jan. 27, Feb., March, Apr., 7, 14. [Purchased.]
Journal, Board of Agri., England, March. [Sec Board of Agri.]
Journal of Botany, Jan., Feb., March, April. [Purchased.]
Journal R. Colonial Institute, Feb. March, April. [Purchased.]
Journal R. Horticultural Society, Report for 1899-1900. Hybrid Confer-

ence Report.
Nature, Jan. 25, Feb. April, 5, 12, 19. [Purchased.]
Pharmaceutical Journal, Jan., 27, Feb. April, 7, 14. [Editor.]
Produce World, Feb. March, April. [Editor.]
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Su<?ar, Feb. March.. [Editor.]
International Sugar Journal, Feb., March, April. [Editor.]

W. Indian and Com. Advertiser, Feb., March, April. [Editor.]

British Phannacopoeia. 1898. Indian Section, Suppt. to 1899 Report.
Garden Notes. By J. Carter & Co. [Author.]
Board of Agri. Leaflet. Nos. 57 and 58 and 03.
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Sucrcrie, indigene ct coloniale, Jan. 30, Feb., March. April 3, 10,17.

[Editor.]

Agriculture Tropicnle. By G. Saussine. [Author.]
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Tropenpflanzer, Feb. Mar. Apr. [Editor.]

Molland
Bulletin Koloniaal Museum, Xo. 22.

Atti dell Istituto Botanico dell 'Universita di Pavia. By Prof. O.
Briosi. [Editor.]

Switzerland.

Menioires de I'Herbier Boissier. 'Nos. 2-10. [Conservateur.]

Asia.
India.

Agricultural Ledger (Calcutta) Nos. 9, 11, 1899. [Lt. Govt., Bengal.]
Proc. Agri. and Ilort. Soc. of India, Oct.—Dec. 1899. [Secy.]

Planting Opinion, Jan., Feb., March. [Editor.]
MadrdS, Agri. Ilort. Soc. April. -Sept. 1899.
Indian Gardening (Calcutta) Feb. 8.

Ceylon.

Times of Ceylon, Jan., Feb., Mar. [Editor]

Java.
Proefstation W. Java, Xos. 39-43. [Director.]

Crystalisation in Movement. By II. C. Piinsen Gcerligs. [Author.]

Australia.

Agr. Gazette, Jan. Feb. Mar. [Dept. of Agri.]

Victoria.

Beport by Mr. J. M. Sinclair on Wheat Production in America.
" " " " Ilog-Ilaisinir in America.
" " " Sugar-Beet and Tobacco in XJ. S.

" " Preservation of Fruit for Shipment.
Manures and Manuring. By A. N. Pearson.
Prospectus of Agri. Colleges.

Fruit Trees, etc., grown at R. Ilort. Gardens.
Guides to Growers^ No. 19 (Lavender) 20 (Brown Corn) 22 (Muscatel

Industry) 23 (Hints on Grafting Vines) 25 (Cult, and Treatment of

Tobacco) 2G (Treatment of Raisin Vines) 27 (Insect Pests and Fungi)
28 (Regulations under Vegetation Diseases Act 1896) 29 (Olive Cul-
ture) 30 (Report on Rotting of Apples.)

Queevslan/h
Queensland Agri. Journal, Jan. Feb. Mar. [Sec. Agr.]
Report Dept. of Agri. for year 1898-99.

Queensland Sugar Journal, Jan. Feb. Mar. [Editor.]

Botany. Contributions to Flora of Queensland. By F. M. Bailey, F.L.S.

Ext. Queensland Agr. Journ. [Dept. Agr.)

Africa.
Gape of Good Hope.

Agr. Journ. Dec. 1899. Jan. 4, 18. Feb. 15, Mar. 1. [Dept. of Agr.)

Central African Times, Dec, Jan., Feb. [Editor.]
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Reports Natal Bot. Cards, and Col. Herbarium for the year 1899u. [Orator]

Agr. Jouru. and Mining Record of Natal, Feb. Mar.

Wkst Indiks.

Barbados.
Agricultural Gazette, Jan. Feb. Mar. [Editor.]

W. 1. Bulletin, Vol. I. No. 2. [Com. Imp. Dept. of Agr.]

Jamaica.
Journal, Jamaica Agr. Soc. Report for year ending 31st Mar. 1899.

Mar. Apr. [Secretary.]

Trniidad.
Proc. of Agr. Soc. Dec. 31, '99, Jan. 1, '98, Jan. 23. Feb. 13, 1900.

[Secretary.]

Report Govt. 8tock Farm for 1899. [Secretary.]

British North Amkuica.
U[ontreal,

Pharmaceutical Journal, Feb. Mar. Api". [Editor.]

Ontario
Agr. Coll. Bulletin 110. Jan.

Report of Entomological Soc. 1899.

San Jose and other Scale Insects. By W. Lockhead, B.A., M.S. [Dept.

of Agr.]
Weeds of Ontario. By Prof F. C. Harrison, B.S.A. [Dept. of Agr.]

Annual Reports of Agr. and Experimental Union 1899. [Dept. Agr.]

Ottawa.
Experimental Farm Bulletins 34, Dec. 1899.

United 8tatks Amkkica.

Publications of the U. S. Dept of Agriculture.

Scientific Bureaus and Divisions. (Directors )

Bureau of Animal [ndustry. 29 (Officials, etc. connected with Dairy
Interests of the U. S. for the year 1900.)

Division of Entomology. 22 (Mix. Results of Work of the Division of

Entomology.)
Division of Botany. (Inventory No. 5 of Foreign Seeds and Plants.) 19

(Hop Cultivation in Bohemia) 20 (IIorse-Radish Cult, in Bohemia.)
21 (Yams in the West Indies.) 22 (Bur or Globe Artichokes.)

Division of Soils. 16 (Catalogue of First Samples in Soil collection.) 4
(Soils of Salt Lake Yaliey, Utah.) (03 Work of Agr. Exp. Stations

on Tobacco.)

Experiment Station -.

Experiment Statiun llecurd, U. S. A. Vol. xi. Nos. 5, G, 7, 8.

Organization Lists of Agr. Colleges and Exp. Stations in U. S. and
Foreign countries, Jan.

Arizona. 31 (Sugar Beet Experiment during 1899.)
Arkansas. 59 (Comparative Yield of Corn grown in different Latitudes)

GO (Arkansas Seedling Apples.)
California. 127 (Bench-Grafting Resistant Vines) 123 (Nature, Value

and Utilization of Alkali Lands )

Florida. 51 (Some Cojnmon Florida Scales) 50 (Pine-apple Fertilizers.)

Georgia. 47 (Experiments on Cotton.) 48 (Strawberry Notes for 1899.)
Kansas. 84 (Elms and their Diseases.) 85 (Commercial Fertilizers.) 91

(Swine-Plague.) 92 (New Drought-resisting crops—Soy Beans.)
93 (Kaffir Corn.) 94 (Sugar Beets.)

Michigan. 177 (South Haven Repoit for 1899.) 178 (Production and
Marketing of Wool.)
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Maasachusetts. 51 (Analyses of Manurial Substances in 1897.) 54 (Ana-
lyses Licensed Fertilizers.) 55 (Nematode Worms.) 57 (Analyses
of Manurial Substances in 1898) 58 (Manurial requirements of

Crops.) 60 (Insecticides, Fungicides, Spraying Calendar.) 61
(Asparagus Rusts in Massachusetts.) 62 and 63 (Analyses of

Manurial Substances, etc. in 1899.) 64 (Concentrated Feed Stuffs)

65 (Instructions Regarding Sampling of Materials to be Forward-
ed for Investigation, etc., etc.) 66 (Variety Tests of Fruits, Fer-

tilizers for Fruits, Thinning and Pruning Fruits.)

New Hampshire. 67 (Spiny Elm Caterpillar.) 68 (Eleventh Annual Re-
port.) 69 (Inspection of Fertilizers.) 70 (Exp. with Muskmelons.)

New Jersey. 141 (Forcing Tomatoes) 142 (Pear Growins:.) H3 (The
Apple Plant Louse.)

New York. 162 (Leaf Scorch of Beet, Cherry, Cauliflower and Maplet.
163 (New York Apple tree Canker.) 164 (Notes on various Plant

Diseases.) 165 (Analyses of Paris Green and other Insecticides.)

166 (Commercial Feeding Stuffs in New York.) 174 (Fumigation
of Nursery Stock.;

Oregon. 60 (Apple Tree Anthracnose.) 61 (Oregon Prune.)
Rhode Island. 62 (Chemical Methods of ascertaining Lime Require-

ments of Soils.) 63 (Feeding Stuff Inspection.)

Tennessee. 2, 3, and 4 (Grasses and Forage Plants.)

Texas. 55 (Feeding Steers.)

Utah. 64 (Codling Moth, etc.) 65 (Plant Diseases and Insect Pests. Sau
Jose Scale

)

Virginia. 99 ^Growing the Apple Orchard.) 100 (Spraying the Orchard.)

West Yirginia. 59 (Whole Corn Compound with Corn Meal for fatten-

ing Hogs.) 60 (Poultry Experiments.) 61 (Sheep Feeding Experi-

ments) 62 (Effect of Incandescent Gas-light on Plant Growth.)
Wiisonsin. 79 (Principles of Construction of Country Roads.) (Report

for year ending June 30, 1899.) 80 (Character etc. of Humus Soil)

81 (Analyses of Com. Fertilizers 1900.

y

Wyoming. 42 (Native Forage Plants for Alkali Soils.)

Washington. 40 (Fertilizers.) 41 (Forage Plants.) 42 (New Sugar Beet

Pest.)

American Journal of Pharmacy, Mar., Apr. [Editor.]

Botanical Garden, N. York, Journ. Mar. Apr.
Botanical Gazette, Chicago, Feb. Mar. [Editor.]

Fern Bulletin, Apr.
Field Columbian Museum Publications, Chicago. Vol.1., No. 5. Aug. '99

Pennsylvania Univ. Publ, Cont. from Bot. Laboratory, Vol. II .No. I.

Torrey Club Bulletin, Feb. Mar. Apr. [Editor.]

Vick'8 Monthlv, Dec. 1899. Feb. Mar. Ap.
Plant World, Mar. [Editor.]

Proc. Am. Acd. of Arts and Sciences. Contrs. from Gray Herbarium of

Harvard University.

Bulletin Lloyd Library of Botany, etc. Cincinnati No. 1.

Trans, of Acad. Science of St. Louis. Vol. VII I. Nos. S-P2. Vol. IX.

Nos. 1-5.

Puerto Rico. Reports of Brig. Gen. G. W. Davis on
Arecibs, etc.

Report of Brig. Gen. G. W. Davis on Economic Condi-

tions of Porto Rico.

Report of Brig. Gen. G. W. Davis on Civil Affaiis of

Puerto Rico.

[War Dept.]

South America.
Bolitim Inst. Agronomico, S. Paulo Brazil, Mao, Aug., Sept., Oct., 1899.

[Director.]
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i'OLYNKsIA.
Planters" Monthly, Hawaii, Feb., Apr. [Editor.]

SEEDS.
From ft. Botanic Gardens, British Guiana.

C;.8tilloa elasuica.

From A/essts. Dmnmann i& Co., Italy,

Ber;i imot.

From Jfosr.s. Herb Wulle, Italy.

4l1 Pnckels cf various seeds

From Dr. Morris, Barbados
Pi'ik Grape Fruit.

irom Mr. W. Jekyll Robertsfield.

Sweet Sop.

From Dr '^^chiffm^h. St Paul, Minn
Atropa belladonna.

From Boyal Gardens, Kew.
Sempervivum moutanum
Saxit'raga cotyledon

'Criiium graudiflorum
Delphinium arrandiflorum

Typha latifolia

Stnium Aizooii

Butomus umbeilatus
Spiraea filipendula

Corydalis oapuoides
Hieraeium aurantiacum
Escallonia rubra
Exoch'.'rda Albert!

Juniperus communis
Tamarix tetraudra
Widdringionia Whytei
Berberis aquifoliurn

Darwiuii

From the Queensland Acclimatization Society.

Lieu i la Muileri

Xanthorrhea macronema (GrassTree)
Macrozamia Paulo-Gulielrai

Sterculia rupestris (Bottle Tree)

From Botanic Gardens Hong Kong
Piuus Massoniana
Rourea santaloides

Quercus cornea (Edible Acorn of

S. China and Hong Kong
Dendropanax parviflora

Nandina domestica
Lantana " Drop n'or"

Geanothus azureus
Pyrns japonica
lihamt'us ?:!^ernus

Potentilla a!chemilloide«
Camassi? « 'usikii

Geum Beldreickii

Eryngium amethystinum
liOtus corniculatum
Anthemis tinctona
Alchemiila alpina
Pumaria capreolata
Oruilhogalum nutans
Incarvillea Delavayi
Erica mediterranea
Cistus laurifolius

Rhamnus cathariica

Rosa rubiginosa

Mucuna macrobotryB
Rhodoleia Champion!
Jasminum paniculatum
Viburnum venulosum
Ilex memecylifolia
Scolopia chinensis

Enkianthus quinqueflortw
Rhus hypoleuca

From R. Gardens, Kew.
Acrostichum lomariodes
Codonopsis lanceolata

Plant like Gardenia—2 ft. high
Bastard Rhododendron—Pink flr. 4 to 6 ft. high (S. Shau States)

Spurious Rhododeendron—Pind yellow, .3 to 4 ft. high (S. Shan State*)

Large St. John's Wort ) ^ cf«4.«
Small St. John's Wort \

^'

From Public Gardens, Nagpur. India.

Bhel Fruits

From Bot. .station, Baroados.
Phaseolub semierectus

From Bot. Station, Domimca.
Bois Pin (Talauma Plumieri.)
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From Bat. Station^ Saharanpur.
Arteniis^ia vulgaris
Platanus orientalis

Acer pentaponicum
From Bat. Gtrdem, Eockhampton,

Ptcrolobinra nitens
From Messrs. Damman d: Co., Italy.

Picea excelsa
From hlmcr Sterns, Los Angclos, Cal.

Japanese climbingr cucumber
Echinocactus Wislizeni

Jfrom Bat Station, Aburi, W. Africa.

Spatliodea carapanulata
Kicksia elastica

PLANTS.
Ffvm Mr Agar.

Gold Ferns.

From Botanic Station Domitiica.

Bananas (received in Oct. 1899.)

Pisanf?, Kelat, (Singapore)

„ Pal mbong (Java)

„ Radjo Hudang (Java)
Soosoo (Java)
inaas fJava)

„ Ambon (.Java)

Serch (Java)
Lady's Finger (Panshonger)
discolor (Kew)
oleracea (Brisbane)
iMartaban ( (Calcutta)

cinerea (Saharanpur)
guindv (Ootocamund)
Bakerii Tehi" (Kew)
rubra (Kew)
champa (Kew)
aMcana (Kew)

HERBARIUM.
Ffom Prof. Urban.

,

128 Spe<^'imens

From Dr. Grab/mm.
Clusia flava (flowers)

From S, F Noyes - Fort Aforant.

Green Ebony ('leaves)

Ftom C Pen^elly— Balaclava
Green Ebony (leaves)

From Mei^srs. G<orge and Branday.
Green Ebony (specimen of wood )

From Mr. E. Haggart
Bitter Wood (specimen of wood)

Olea cuspidata
Viburnum stellatum
Erigeron alpinus

Vine melon

[Issued 26th May, 1900. J
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RICE CULTURE IN THE UNITED STATES.—(Continued.)

GENERAL NOTES ON CULTURE AND TREATMENT OF RICK.

PREPARrNG THE GrOUND.

Some planters advocate shallow ploughing for rice because it

appears to thrive best in compact earth. Even if it be granted that the

rice plant finds a more favourable condition in compact earth, it does

not prove the superiority of shallow over deep ploughing. It has been
demonstrated that the better the soil and the more thoroughly it is pul-

verised the better the crop. The roots of annual cultivated plants do
not feed much below the plough line, so that it becomes evident that

deep cultivation places more food within the reach of the plant. If

pulverising the earth deeply be a disadvantage, by reason of the too

great porosity of the soil at seeding time, it can be easily remedied by
the use of a heavy roller subsequently. If the soil is well drained, deep

ploughing will be found profitable. Deep ploughing just before planting

sometimes brings too much alkali to the surface. The remedy for this

is to plough a little deeper than the previous ploughing just after har-

vest ; the alkali will then be washed out before the spring ploughing.

The plough should b3 followed in a short time by the disk harrow and
then by the smoothing harrow. If the land is allowed to remain in the

furrow for any considerable time it will bake and can not be brought
into that fine tilth so necessary to the best seed conditions. This is

particularly true of rice land. If the best results are desired, it will be
advisable to follow the harrow with a heavy roller. The roller will

crush the lumps, make the soil more compact, and conserve the moisture
for germinating the grain, rendering it unneccessary to flood for
*^ sprouting."

SOWINQ.

Selecting the seed,—Too great care can not be exercised in selecting

rice for seed. It is indispensable that the seed should be free from red
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rice, uniform in quality and size of kernel, well filled, flinty, free from
8un cracks, and free from all foreicrn seeds. Uniformity of kernel is

more essential in rice than in other cereals, because of the polishing

process.

Drilling.—The rice should be planted with a drill. It will be
more equally distributed and the quantity used to the acre will be exact.

The seeds will be planted at a uniform depth and the earth packed over

them by the roller. It also prevents the birds from taking the seeds.

The roller should precede the drill. If it follows the drill the feet of

the horses, mules, or oxen drawing the roller will press some of the

planted rice 4 or 5 inches deeper into the earth than the general average.

Furthermore, the lumps of earth will prevent the uniform operation of

the drill. In rice farming too much emphasis can not be placed upon
the importance of thoroughly pulverising the soil to a considerable depth;

levelling with a harrow as perfectly as possible
;
crushing all the lumps

and packing the surface to conserve the moisture, and planting the seed

at a uniiorm depth.

Broadcast sowing.—Broadcast sowing of rice should be discontinued;

the seed is never scattered with uniformity; some grains remain upon
the surface and the remainder is buried by the harrow and the tramp of

the team to depths varying from 1 to 6 inches. Rice sown broadcast

does not germinate with any uniformity. Some seeds are taken by the

birds, some are too near the surface and lack moisture to germinate,

Y^hile others are buried too deep. In some instances the variation in

the germination of the rice in the same field has been as much as eight

weeks. Then at the harvest when the main portion is ready for the

reaper, quite an amount of the rice is still immature. The product

commands ;i very low price in the market, because the merchantable

grain must sell at the price of the low grade. Care must be taken to

plant the several fields at different periods, so that the harvest will not

be too crowded. It requires much more care to produce a strictly first-

class quality of rice than is found necessary in the production of any
other cereal, and nearly every fall prime offerings are the exception.

INJURY TO BLOOM.

If it is very showery during the period of bloom, pollination is

frequently incomplete with consequent reduction in the crop. This

rarely occurs with early planted rice. Occasionally the rice crop suffers

from severe storms about the period of ripening. Fortunately these

disasters are mainly local and limited to the equinoctial period. Other-

wise nee has few enemies and may be regarded as the most reliable of

all cereal crops. On this account, as well as for its food value, it has

been adopted as the staple cereal in countries having a dense population,

where any considerable failure of the crop would involve starvation for

thousands.

FLOODING.

Depth of water.—Except where water is necessary for germinating

the seed, flooding is not practiced until the rice is 6 to 8 inches high.

If showers are abundant enough to keep the soil moist it is better to

delay flooding till the rice is 8 inches high, as there is considerable
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danger of scalding the rice when very young. At 8 inches higli a suffi-

cient depth of water can be allowed on the field to prevent scalding.

The depth of water that should be maintained from the first flooding

until it is withdrawn for the harvest depends upon other conditions. If

the growing crop thoroughly shades the land, just w iter enough to keep
the soil saturated will answer. To be safe, hoTvever, for all portions of

the field, it should stand 3 to 6 inches deep, and, to avoid stagnation, it

should be renewed by a continuous inflow and outflow. In case the

stand of rice is thin the water should be deeper. A flow of water

through the field aids in keeping the body of the water cool and in pre-

venting the growth of injurious plants that thrive in the stagnant

water. The water shoi.ld stand at uniform depth all over the field.

Unequal depths of water will cause the crop to ripen at different

times.

Uniform ripening.—The planter should particularly note the im-

portance of not making the fields too large. It impedes complete
drainaoe. It is inconvenient to have large ditches intersecting the

fields. The simultaneous maturity of all portions of the field is desir-

able if it is to be cut with a twine binder. This can be secured by uni-

form and good drainage, by ploughing, harrowing, planting, and rolling

the same day, and by planting the seed equally deep and evenly distrib-

uted. The flooding water must stand in all portions of the field at

equal depth and temperature. Emphasis is placed upon having the

harrow closely follow the plough, to be immediately succeeded by plant-

ing and rolling. This is necessary to conserve the moisture, unless

there are frequent showers during the planting season. No field should

be so large that the work of planting can not be completed within three

or four days.

TiTne to withdraw the water and to cut the grain.— As soon as the

grain is in the dough the water should be withdrawn. Sufficient mois-

ture will remain in the soil to mature the crop. Experiments with
wheat have demonstrated that there is a considerable gain in commer-
cial value by cutting nearly two weeks before the grain is dead ripe

;

i.e., when the straw is yellow and the kernel still in the stiff dough
state. The Japanese apply the same principle in cutting rice ; it is cut

when the straw has barely commenced to yellow. If cutting is delayed
till the straw shows yellow to the top the grain is reduced in quality

and quantity and the straw is less valuable. There is also a consider-

able increase in the loss by shelling in handling in the field.

HARVESTING.

When rice is ready for the harvest, cutting should proceed rapidly.

If a field requires more than four days to complete the catting it is too

large, and should be divided. The length of straw to be cut is a mat-
ter of option with each planter, but if cut in the stiff-dough state of the

kernel sufficient straw must remain with the head to enable the grains

to mature. On an average 2^ feet of straw will be found practical.

The smaller the bundle the better for curing. In case the field is wet
the bundles should be taken from the reaper direct to high land and
there shocked. While care should be exercised in all the various proc-

esses of rice production, it is most necessary in shocking, which is
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generally left to some boy who can do nothing else. Thirty per cent of

the crop may be lost by improper shocking. The following directions

will aid: First, shock on dry ground; second, brace the bundles care-

fully against each other, so as to resist wind or storm; third, let the

shock be longest east and west and cap carefully with bundles, allow-

ing the heads of the capping bundles to fall on the north side of the

shock to avoid the sun. Exposure of the heads to sun and storm is a

large factor in producing sun-cracked and chalky kernels, which re-

duce the milling value. The idea is slow curing in the shade to produce
that toughness of kernel necessary to withstand the milling processes.

In the shock every head should be shaded and sheltered from storm as

much as possible. The rice should be left in the shock till the straw is

cured and the kernel hard.

Whether stacking rice from the shock is a benefit depends upon the

condition of the grain and straw at the time of stacking and how the

stacking is done. If too much heat is generated, stacking is an injury.

It is, moreover, of loss importance with rice than with wheat. Judging
from the practice in other countries, rice well cured in the shock and
aired after thrashing ought to keep in the bin without heating.

THRASHING.

With tte large steam thrashers there is frequently considerable

breakage and wa^te of grain. Great care should be exercised to avoid

this and preserve every part which has been won from the soil with

such labour. At the commencement of thrashing, examination should

be made to see that there is no avoidable breakage of the grain. If

the rice is damp when delivered from the machine it should be spread

upon a floor and dried before sacking, so as to be in the best condition

for the market, for colour of grain aftects the value.

FERTILISING.

It has been claimed that the flooding of the rice fields restores to

the soil as much nutritive material as the rice crop removes. Where
lands are flooded from rivers like the Mississippi or the Nile, which carry
a large amount of silt, this may be true. It is not the case where flood-

ing is done with pure water. The continued fertility of the rice field can
only be maintained by restoring to the soil annually a portion of what
the crop removes. Whether this can be more economically done by the

use of commercial fertilisers and ploughing under of the rice straw or by
following occasionally and using some renovating crop as a green man-
ure is an economic question to be determined by each planter according

to the conditions presented. Repeated trials of commercial fertilisers

have almost invariably shown gains in the quality and quantity of the

crop more than sufficient to cover the cost. Summer fallowing, where
it can be practiced, is, in addition to its renovating effect, a substantial

aid in destroying noxious grasses and red rice. It appears to be a

general impression that red rice can be destroyed by allowing the field

to remain without crop for a few years and pasturing with sheep or

hogs. In one well-established case this was tried for eight years, and
at the expiration of that period the field was ploughed and still produced
red rice. (Ulose grazing is helpful, but where summer fallowing can b©
employed it is far more advantageous than grazing.
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EXPBRIMRNTS IN JAPAN.

There is very little exact information on the subject of fertilisers

for «rice. In Japan and othar oriental countries a large proportion of

the rice lands is thorou^tily fertilisol in the fall with straw, leaves, rice

hulls, fish, and night soil. The fields are planted to wheat or vetches

for the winter crop, followed the next spring by rice without additional

manures. While carefully done, there are no comparisons or data to

show the actual advantage of fall fertilisation to the rice crop. At the

Imperial College of Agriculture at Tokio, Japan, a series of experi-

ments has been conducted on the same plats for nine years to deter-

mine the elements best suited to increase the yield of rice in Japanese

soils. Four small plats were selected, planted with the same variety

of rice^ and treated in every way alike except in the application of fer-

tilisers. For nine consecutive years a small amount of phosphate and
potash was sown on plat No. 1.; on plat 2, equal amounts of phosphoric

acid and nitrogen; on plat 3, potash and nitrogen; on plat 4, potash,

nitrogen, and phosphate. All these fertilisers were in an easily con-

vertible form. At the expiration of the test the rice on plats 1 and 2

was medium in quality and quantity. That on plat 3 was very poor

—

could scarcely be called a crop—and that on plat 4 was very much
superior to all of the others, clearly indicating the value of a complete
fertiliser containing the three essential elements of plant food—nitrogen,

potash, and phosphoric acid.

EXPERIMENTS IN LOUISIANA.

In Bulletins 15 and 24 of the Louisiana Experiment Station Dr.

W. (j. Stubbs has discussed this subject of manures for rice. He says: ^

Rice is not a great impoverisher of the soil, especially if the straw and
chaff are regularly returned to it. Exactly how to apply manures to rice in
order that they may accomplish the greatest amount of good possible, when
the rice is soou to be inundated, is yet an unsettled question. For the two
years of the experiment the various fertilisers have been scattered broadcast
over the soil before bein^ broken. The soil has then been inverted and har-
rowed and rice sown. This mode of application has not been satisfactory.

The increased results, while sometimes apparent were not large.
,

The largest yield was obtained from an application of 300 pounds
of cotton-seed meal, 150 pounds of acid phosphate, and 50 pounds of

kainit spread on the surf;ice of the ploughed ground just before the seed

was harrowed in. The same fertilisers used singly or in combinations

of only two did not increase the yield of either straw or grain when
spread on the ground and ploughed under. The increase for the first

mixture amounted to 25 per cent, of both straw and grain. Where
ploughed under, the fertilisers seem to have been buried too deep to

produce any noticeable effect.

While these conclusions are not final, Dr. Stubbs recommends the

use on black soils of two parts of cotton-seed meal and one part acid

phosphate, mixed and applied broadcast before the rice is harrowed in.

On sandy land he would add kainit at the rate of 200 pounds to the

acre. In Bulletin 24 there is the following additional report :
^

1 Bui. 15, p. 1888. 2 Bui. 24, p. 365. 1889.
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On April 25, 1898, the ground was broken and harrowed, fertiliser dis-

tributed broadcast, rice sown, and both harrowed in together. This was
nicely accomplished by harrowing both ways. The following are the experi-

ments with manures used per acre :

Plat Ko. 1. 'No fertiliser, yielded 1,382 pounds of grain.

Plat No. 2. Seventy-five pounds sulphate of ammonia, yielded 1,.392

pounds of grain.

Plat No. 3. Three hundred pounds cotton-seed meal and 150 pounds acid

phosphate, yielded 1,664 pounds of grain.

Plat No. 4. Seventy-five pounds dried blood and 37 pounds bone meal,

yielded 1,543 pounds of grain.

Plat No. 5, No fertiliser, jrielded 1,056 pounds of grain.

Plat No. 6. Two hundred pounds cotton-seed meal, yielded 1,344 pounds
of grain.

Plat No. 7. Two hunared pounds cotton-seed meal and 100 pounds acid

phosphate, yielded 1,884 pounds of grain.

Plat No. 8. One hundred pounds of cotton-seed meal, 25 pounds of fish

scrap, 25 pounds nitrate of soda, and 100 pounds of acid phosphate, yielded

1,677 pounds of grain.

Plat No. 9. No fertiliser, yielded 1,559 pounds of grain.

These results are quite unsatisfactory, because there is a wide

divergence in the yield between the best and poorest unfertilised plots.

The difterence in yield between plots 9 and 7 is not so marked as

between 9 and 5, and the increase from the use of the best of the ferti-

lisers amounts to little more than the cost of the application.

It is quite probable that the yield depends as much on the thorough
aeration of the soil and the abundance of the organic matter present as

on the mineral elements. Complete drainage in winter,followed by deep

ploughing and then disking, harrowing, and rolling until the seed bed

is fine, will probably serve better to increase the yield than an applica-

tion of the best commercial fertilisers without j:roper cultivation. This

can be supplemented by an occasional summer crop of cowpeas or velvet

beans to supply humus and organic nitrogen.

SOILS ADAPTED TO RICE.

The best soil for rice is a medium loam, containing about 50 per

cent of clay. This allows the presence of sufficient hnmus for the

highest fertility without decreasing too much the compact nature of the

soil. The alluvial lands along the Southern rivers, where they can be

drained, are well adapted to rice cultivation. Occasionally such lands

are too sandy. The rich drift soils of the Louisiana and Texas prairies

have shown a marvellous adaptation to rice. These soils are underlaid

with clay so as to be retentive of water. The sand is exceedingly fine.

There is about the right proportion of potash, phosphoric acid, other

essential mineral elements, and humus to be lastingly productive.

They are sufficiently remote from the coast to be free from devastating

storms and the serious attack of birds. There is no expensive clearing,

ditching, or leveeing to prepare the lands for rice. The drainage is

good and the lands can be cultivated to winter crops, thus preventing

the growth of red rice and injurious weeds and grasses. Such cultiva-

tion enables the planter to plough deeply in the fall and fertilise*
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Ploughing when done in the spring should be shallow. Rice roots are

not deep feeders. Showing its wide range of adaptation, rice from the

same sack has been planted in moist land and flooded ; in cultivated

upland fields and on levoes 18 inches above the water. For a time it

grow with almost equal vigour under each of the foregoing conditions.

The principal difference appeared in the maturing of the seed. Trials

have been made with soils covered with a large amount of decayed

vegetation. The results were generally disappointing. The roots of

the rice, being shallow feeders, did not gain much hold upon the soil,

and the proportion of mineral matter and silicates in the decayed vege-

tation was not adapted to the rice plant. Rica ^ has generally failed on
peaty soils.

Gravelly or sandy soils, are not adapted to rice cultivation because

they do not possess the mechanical conditions for the retention of water.

Occasionally, on a light sandy soil, underlaid hy a stiff subsoil, one or

two fairly good crops of rice may be secured, but this is the limit.

WAGES AND EFFICIENCY OF LABOUR IN DIFFERENT COUNTRIES.

The great variations in wages and in the area which can be cultivated

by the labourer in different countries are shown in the following table;

—

Number of acres one man can farm in rice, with wages, in different countries.

Countries. Acres.

Farm wages
in gold per
year, with

board.

Countries. Acres.
Farm wages
in gold per
year, with
board.

Japan - - SIO to $1S Spain 5 HO to S60
China - - }4 to 2^ 8 to 12 United States:

Philippines - - 15 to 20 Carolinas 92 to 120
India - -

I

10 to 20 Mississippi delta 1^ 120 to 144
Siam - - 10 to 20 Southwestern
Egypt - - 15 to 30 Louisiana and
Italy - - 5 40 to 60 Texas - - 80 180 to 216

(To be Continued.)

- o

POTATO SCAB.

A. correspondent has sent up samples of potatoes badly affected

by scab disease. Until a few years ago potato scab was supposed to be
due to mechanical irritation in the soil, damages resulting from insect

agencies, chemical erosion or irritation, excess of moisture, etc.,

bat from the contradictory nature of the observations recorded
it is clear that the disease and its causes were not under-
stood. It is now known that scab is caused by the growth of at

least one fungus, ( Oospora scabies) and possibly others will be detected
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in the course of time by officers of the Experiment Stations who are

investigating the disease. Tbe following notes on the subject are taken
from tbe Bulletin of ihe Kingston, Rhode Island Agricultural Experi-
ment Station, Nos. 26,33 and 40. W. H.

The valuable and carefully conducted investigations by Bolley ^ and
Thaxter - seem to have conclusively established the tact that the dis-

ease of the Irish potato, known as the potato " scab" is the direct result

of the development upon the tuber of one or more fungi or minute
plant organisms. Heretofore this disease had been attributed by various

investigators to a number of different causes and the many theories and
practical observations on record, furnish by their contradictory nature,

conclusive evidence that the character and cause of the disease was not

understood. Now that the direct cause has, in all probability, been
ascertained, many of the heretofore conflicting observations have found
their explanation or have been discarded by some as probably unreli-

able, because no satisfactory explanation for them has yet been offered.

It is not our purpose to discuss at length all of these theories and
observations, extended references to which may be found in the papers

by Humphrey^ , Thaxter^ and Bolley^ . Four of these discarded theo-

ries as to the direct cause of the potato scab are the following: " (1)
mechanical irritation; (2) damages resulting from insect agencies; (3)
chemical erosion or irritation; (4) excess of moisture." It is a matter

of common observation that if the surface of a plant or tree is injured,

nature at once attempts to cover or repair the injured place by produc-
ing an abnormal growth about the point of the injury. In fact the four

above mentioned theories were based upon the idea that refuse materials,

coarse manures, chemical manures, and among them those which tended

to set free ammonia within the soil, as well as an excess of moisture and
and insect depredations, were all capable directly or indirectly, of

imparting injury to the surface of the growing tuber and thus engen-
dered the disease. It is self-evident that these theories in light

of the lecent investigations of Bolley and Thaxter are no longer

tenable, or rather that they do not explain the direct cause of the scab

disease.

From what has been learned by various investigators up to date,

in relation to the potato scab, it appears: (1) That the scab is caused

directly by the growth of a fungus upon the potato tuber. (2) That
if the " seed" tubers and the soil are from the germs the crop will

remain free from the scab if not contaminated by germs introduced in

some manner as upon manures, implements of tillage, etc. (3) That

the disease is liable to be spread by barn-yard manure. (4) That

1. See Agricultural Science, Vol. IV, No. 9, p. 243. Vol. IV, No. 10,

p. 277, and Buls. 4 and 9 of the N. Dak. Agr'l. Exp't Station.

2. An Kpts. Conn. Agr'l Exp't. Station for 1890, p. 81 and 1891, p. 153
and Bulletin 105.

3. Oospora scabies is the name applied by Thaxter to the fungus of
" deep" scab.

4. Sixth An. Rpt. Mass. State Arg'l Exp't Station, 1888, pp. 131-138.

5. 1. c.

6. 1. c.
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smooth tubers may still bear the germs ot the disease it they have come
in contact with scabby ones or have been put in bags, bins, etc., wh^re
scabby potatoes have previously been placed. (5) That the only way
to insure a smooth crop is to avoid planting the potatoes on land which

hat been previously contaminated, to avoid the introduction of the germs
on the manures and implements used, and to treat the tubers before

planting in such a way as to kill any germs already upon them. (6) That

if the germs are pres<^nt in the soil, or are introdnced on the tubers,

the character ot the soil and the nature of the manures; (even if

the latter are free from the germs) may under certain conditions exert a

decided influence on the development of the scab. (7) That no practi-

cal means has yet been devised tor destroying the germs of the disease in

soils already infested with them. (8) That of all the methods of treat-

ment: of the seed tubers and soil none of them seem to give fully satis-

factory results in case the soil is already badly contaminated with the

germs. (9) That treatment of the seed tubers with bichloride of mer-
cury is a very effectual means of lessening the scab if uncontaminated
soil is employed, and if all other means of contamination are avoided.

(10) That on soils which are acid, if lime and ashes are employed in

such a quantity as to make the soil practically neutral or but slightly

acid, there is probably danger of increasing the scab, provided the soily

seed tubers, or manures are contaminated with ihe germs of the disease.

If the soil and manure are free from the germs, and the tubers can first

be effectually treated, then liming can probably be resorted to without

hesitation. (11) That an acid condition of the soil is unfavourable to

the growth of the potato and probably to the fungus which produces the

scab, and that it is desirable to know with certainty how to avoid the dis-

ease and at the same time to increase, by liming, the yield of merchan-
table tubers. 12. That if potatoes are scabby they should be dug early.

The best method of treatment now known for the destruction of the

germs of the fungus of the potato scab seems to be the corrosive subli-

mate treatment employed by Bolley ^ and others. ^

Treatment. Coirosive sublimate can be bought at drug stores in

the form of crystals. Two and one-fourth ounces of these crystals

should be dissolved in a few gallons of hot water and enough cold water
added to make fifteen gallons of solution; the whole should then be well

stirred. In preparing the solution, and treating the seed use wooden
vessels only. Two barrels with wooden faucets are convenient, the solu-

tion being drawn from one to the other whenever it is desired to remove
the potatoes. The potatoes may also be put in a sack and dipped into

the solution. The same solution may be used repeatedly. The whole
tubers after first being washed should be placed in the solution for one
and a half hours, then spread out to d ry, and cut and planted as usual.

Various methods of treatment of the seed tubers for the accom"
plishment of the above mentioned object have been resorted to by vari-

ous experimenters, but the treatment proposed by Bolley, viz: that with

1. Bulletins 4 and 9 of the N. Dak. Agr'l. Exp't Station.

2. Kinney, 5th An. Rpt. R. I. Exp't Station, pp. 211-212. New York
Agr'l Exp't Station, Geneva, Bui. No. 49, New Series. T.B.Terry, Our
Farming, 1893, p. 206.
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corrosive sublimate solution as described in Bulletin No. 2H of this

Station, page 155, has shown itself to be the most satisfactory of any
yet resorted to. In fact the cost of the material required for the treat-

ment of several bushels of seed tubers amounts to but a few cents, and
the results secured upon most soils have been so excellent that no grower
of potatoes who uses lime, wood ashes, or barn-yard manure, or who finds

that hissjil is already in such a condition that upon the introduction of the

germs, a scabbed crop results, should fail to resort to the treatment at

once. The time of treatment which Bolley recommends is one and one-

halt hours, and in Brllatin 4 of the North Dakota Station, page 14, he
recomuiends the use of 2 ozs. of corrosive sublimate to fifteen gallons of

water, which gives a solution of about 1 to 1,000. In i3ulletin 9 of the

same Station, he recommends two and one-fourth ounces to the same
amount of water or a stronger solution, but nevertheless states on pago

30 of the same bulletin that the spore bodies " are destroyed by con-

tact with a 1 to 1,000 solution of corrosive sublimate in a comparatively

short lifiie." The strength of the solution employed by us was 2 ozs. to

fifteen gallons of water, and the treatment was continued one and one-

half hours, which, in view of the above mentioned statements and direc-

tions, was supposed to be all that was considered necessary for the ac-

complishment of the object; and this treatment must ^have m>^t all the

requirements of the case, if, as Bolley states, he has never failed to des-

tr.^y all scab fungus upon the most deeply fjGabbed seed tubers, for ap-

parently the strength of solution was the same as that used by him in a

portion of his work. In support of our own results, which indicate that

some germs may escape destruction by the treatment, and also that the

strength of solution employed by us could not be used as an argument
against our results, we cite the following experience of others, viz: L. R.
Taft, of the Michigan Station, ^ states that corrosive sublimate, 1 part

to 2,000 seems to be as effective as 1 part to 1,000. He also states ^ that

soaking the seed longer than one and one-half hours may lessen the

scab still more, bat it reduces the yield." C. F. Curtis, of the Iowa
Station, ^ found, when using a solution containing two and one-quarter

ounces of corrosive sublimate to 15 gallons of water, that a treatment for

two hours produced less scab in the product than a treatment for one and
one-half hours. J. E. Arthur, of the Indiana Station, * reports results

secured in 1893 with corrosive sublimate solution made of a strength

of 1 to 1,000 in which a treatment for two hours was more effective

than that for one and one-half hours. James Troop, of the Indiana

Stati )n, ^ has tabulated the results of three of his experiments in, which
by the use of a soltion of 1 to 1,000 the per centage of scab was in

every case decreased by ext(3nding the treatment from one and one-half,

to three hours. Y. P. Clinton, of the Illinois Station, is also of the

opinion that a treatment of three hours is more effective than one of an
hour and a half.

Other experiments as well as that by Troop, above mentioned,

point to the conclusion that certain soils, at least, act themselves

1. Bull. 108. p. 44.

2. 1. c.

3. Bull. 27, p, 126.

4. Bull. 56, pp. 72 and 73

6. Bull. 53, p. 122,

6. Bull. 40, p. 144,
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as disinfectants, either due to particular compounds produced
within them or to their natural acidity. Our own results in thit^

and previous years poitit strongly to the conclusion that either the

acidity or alkalinity of soils or else the presence of carbonate*

within them, determines in a great measure the injury which may be ex-

pected ^Vom potato scab when the germs ol the disease are once intro-

duced into them. ThediflPi 3ulty of settling satisfactorily the pttrticular point

as to whether it is the p esence of carbonates or the reaction of the soil

as concerns acidity and alkalinity, will be more readily apparent when
we bear in mind that such substances as are capable of counteracting

the acidity of soils are either carbonates or are changed into carbonates

by natural processes within the soil, subsequent to their application.

General Summary in Relation to the Potato Scab.

1. Experiments for three years show that the growth of the potato

scab fungus is promoted by the presence of air-slacked lime.

2. Calcium sulphate (known as land plaster and gypsum) is the

only form of lime employed which has not injured the growth of the

crops, and which has at the same time failed to promote with certainty

the development ot the scab.

3. Barnyard manure, owing to its alkalinity or the production of

carbonates from it, has probably in and of itself increased the scab.

4. By the use of air-slacked lime, wood ashes, barn-yard manure^
soda ash (sodium carbonate), or double carbonates ot potash and mag-
nesia, the production of scab would be favoured.

5. If favourable for its development, the fungus seems to multiply
in the soil independent of the continual presence of potatoes or

or other root crops, though how long this is possible without the occa-
sional intervention of some root crop is unknown.

6. The results show the danger liable to follow even if a few germs
are introduced into the soil, provided it is of itself, or has been made by
injurious fertilisation, highly favourable to the development of the scab.

7. It is shown in a striking manner that the corrosive sublimate
or some other satisfactory treatment of the seed tubers should always be
resorted to on soils which are favour-able to the development of the

potato scab.

8. Upon our acid soil practical immunity from scab has been secur-
ed upon three successive crops by the use of fertilisers representing our
ordinarv commercial fertilisers, even when slightly scabbed untreated
seed tubers have been employed.

9. The results with calcium compounds also accord closely with
those of 1894 and 1895. A scabless product was produced where calcium
chlorid or land plaster (gypsum) was used. Calcium chlorid had a
marked poisonous effect upon the potato plants and nearly destroyed
them. Land plaster appeared not to have increased, and it may have
lessened, the yield slightly. Where calcium at the same rate as in the
calcium chlorid and land plaster was applied in the form of wood ashes,

air-slacked lime, calcium carbonate, calcium oxalate and calcium acetate,
the vit£our of the plants and the vield of tubers were wonderfully
increased, but the crop was so badly scabbed as to be worthless.
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10. Where the tertiHser was used without any lime compounds no
scab resulted, showing that the acid soil must have rendered dormant,
or destroyed the scab fungus introduced on the scabbed seed tubers of

the two previous years.

11. The treatment of the seed tubers with a 1 to 1,000 solution of

corrosive sublimate for one and one-half hours was utterly useless where
the soil was favourable to the disease, and where it was already badly

contaminated by two preceding lots of scabbed seed tubers and scabbed
crops. In other experiments by us heretofore where the soil was
favourable to the di>' ise, but where little or no contamination already

existed, BoUey's corrosive sublimate treatment proved highly effective.

It is probable that some germs escape even this treatment,but fewer, of

course, where the seed tubers are not scabbed, so that there is danger if

potatoes and root crops are grown frequently that serious contaminacion
may nevertheless result eventually. The necessity, on land intenaed

for po:a:o growing, of avoiding the frequent use of fertilisers which
tend to make the soil more favourable to the development of the scab

fungus is therefore obvious.

12. The materials which favour the scab and which are at times

applied to land are ; stable manure of ail kinds, wood ashes, air- slacked

or caustic lime and carbonates of soda (soda ash), potash, lime and
magnesiii.

13. The materials which do not tend to make the scab worse and
which may decrease it, are most comrnerciil fertilisers, sea-weed potash

salts, (excepting potassium carbonate) land plaster, common salt and
ammonium sulphate. Sodium nitrate (Chili salt-petre) if used in large

quantities may favour the scab eventually, but from the amounts usually

applied no serious results would be expected to follow. In case a soil

were badly contaminated and favourable to the disease, superphosphate,

ammonium sulphate, kainit, sulphate and nuriate of potash are mater-

ials which, applied as fertilisers would tend gradually to alleviate the

conditions.

14. Sulphur (the remedy proposed by Halsted) when mixed
thoroughly with the upper seven to eight inches of a badly contaminated

soil favourable to the disease, though checking the scab somewhat, was
practically useless.

15. The treatment of seed tubers by rolling in sulphur and sprink-

ling • he balance in the row at the rate of 300 pounds per acre is claimed

by Halsted to be quite effective. The use of the very poisonous cor-

rosive sublimate solution would be thereby avoided, yet the additional ex-

pense of the sulphur over the corrosive sublimate treatme;it for this pur-

pose militates against its use in that way where potatoes are grown at

the present low prices.

16. The marked acidity (sourness) of soils, or the absence of car-

bonates in them seems to indicate their ability to produce a scabless pro-

duct even when untreated seed tubers are used.
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VANILLA.

In the ariicle on Vanilla, in last issue of the Balletin, reference is

made to a drawing of the flower and its parts in Bulletin for Oct. 1888.

That drawing is now reproduced for the benefit of those who may not

possess a copy of the earlier Bulletin.

Explanation of Platk.

Fig. 1.— PortioD of stem ot Vanilla plant, with leaf, serial root, and
cluster of flowers

; a, front view of Vanilla flower
; 6, side

view ; c aerial root, with root hairs.

Fig. 2.-—Single flower of Vanilla, exhibiting the first stage in the pro-

cess of artificial fertilisation. The operator, provided with a

finely-pointed piece of bamboo, divides the lip or labellum

medially, so that the central lobe is separated from the two
side lobes. This exposes the column and organs of fecunda-

tion. The instrument is represented as placed against the

column, ready to press upwards the anther a, and bring the

pollinia in contact with the stigma h.

Fig. 3.—Single flower of Vanilla, exhibiting the second stage in the

process of artificial fertilisation ; h shows position of column
exposed by division of the lip [the middle lobe of lip is pulled

forward and curled upon itself to show the position of the

column ; the side lobes of lip, separated as shown in Fig, 2, are

represente'^ at back of the column]
; a, the position of pollen

masses, taken from the anther and placed on the stigma.

Fig. 4.—Enlarged front view of top of the column
;
a, the anther.

Fig. 5.—Enlarged side view of top of the column
; a, the anther

; 6, the

stigma, or viscid surface on which the pollen masses must be

placed to ensure fertilisation.

Fig. 6.—Enlarged section through top of the column
; a, one of the

pollen masses in situ ; 6, the stigmatic cavity.

Fig. 7.—Enlarged section through top of the column
;
a, the pollen

masses, havinii^ been transferred from a, Fig. 6, are now re-

presented in contact with the stigmatic surface. [Although

diagraramatically shown, these figures give a tolerably good

idea of what is actually necessary in order to produce fertili-

sation in a Vanilla flower.
|
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SALT BU8HE8.

Dr. Hilgard, Director of the Agricultural Experiment Station

»

University of California, was applied to recently for seeds of Salt Bushes'

notes on which were given in Bulletin for August 1896,and in his reply

occurs the following paragraph :
—

" As you of course understand, the salt bushes require a dry, deep

soil and will not do well under ordinary tropical conditions. They
resent bottom-water at a less depth t^han four or five feet, and will go
ten and twelve where they can. From Mr. Hill's description of your
Island, however, I have learned the unexpected fact that you have an
arid leeward side, where cacti and yuccas grow, and this, I imagine,

will be the best region for the salt bushes ; but I would advise sowing
them in boxes and setting out the plants when a few inches high

;
they

will probably need no waterint^ in your climate, and when once estab-

lished, the A. semibaccata especially, will take care of its own propa-

gation.'*

ADDITIONS AND CONTRIBUTIONS TO THE DEPARTMENT

LIBRARY.

EUROPK.

British Ules.

Botanical Magazine, May. [Purchased.]

British Trade Journal. May. [Purchased,]

Bulletin Kew Gardens, Apr. 11. [Director.]

Chemist and Drug^st, Apr. 21, 28. May 5, 12. [Editor.]

Garden, Apr. 21, 28. May 5, 12. (Purchased.]

Gardners' Chronicle, Apr. 21, 28, May 5, 12. [Purchased.]

Hooker's Icones Plantarum, May. [Bentham Trustees.
J

Journal of Botany, May. [Purchased.]

Journal R. Colonial Institute, May. [Purchased.]

Nature, Apr. 26, May 3, 10 [Purchased.]

Pharmaceutical Journal, Apr. 21, 28, May 5, 12. [Editor.]

Produce World. May. [Editor.]

Sugar, Apr. [Editor ]

International Sugar Journal, May. [Editor.]

W, Indian and Com. Advertiser, May. [Editor.]

France.
Sucererie, indigene et coloniale, Apr. 24, May,!, 8, 15. [Editor.]

Germany.
Notizblatt, Berlin, July, Oct, 1898. [Director.]

Beihefte zun Tropenpflanzer, May. [Editor.]

Italy.

Palermo, Rol. Ort. Bot., Fasc. I-IV. 1899. [Director.]

Switzer/and.

Memoires de I'Herbier Boissier. Nos. 11, 12, 13. [Conservateur.J
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Asia.

Report Gov. Gards. Mysore, for year 1898-99 [Director.]

Planting Opinion, Mar. 31, Apr. 7, 14, 21, 28. [Editor,]

Ceylon.

Times of Ceylon, Apr. 14-26. [Editor.]

Africa.

Cape of Good Hope.

Agri. Journ., Mar. 29. [Dept. of Agr.]
Central African Times, Mar. 3, 10, 17, 24, 31. [Editor.]

Agr. Journ. and Mining Record of Natal. Apr.

West Indies.

Barbados.

Agricultural Gazette, Apr. [Editor.]

Moth Borer in Sugar Cane. By Mr. H. Maxwell-Lefroy. [Com. Imp.
Dept. Agr.]

Jamaica.
Journal, Jamaica Agri. Soc. May. [Secreta^-y.]

India Rubber, Gutta Percha and Balata. [W. I. Chem. Works, Ltd.]

Trinidad.

Bot. Garden, Bulletin, April. [Supt.l

Bot. Garden Report for 1899. ISupt.J

Japan.

Bulletin, College of Agri., Feb.

Australia.

N. S. Wales.

Agri. Gazette of N. 8. Wales, Apr. [Dept. of Agr,]

(^ensland.
Queensland Agri. Journal, Apr. jSec. Agr,]
Queensland Sugar Journal, Apr. [Editor.]

British North America.

Montreal.

Pharmaceutical Journal, May. [Editor.]

Ontario.

Reports of Poultry Associations for 1899.

United States America.

Publications of the U. S* Dept. of Agriculture.

Scientific Bureaus and Divisions. (Directors.)

Division of Botany | 24 [Germination of seeds affected by Chemical Fer-
tilizers,]

Experiment Stations^

lUinios. 57 (Smuts of Illinois Agr. Plants) Composition and Digestibility
of Corn Fodder add Corn Stover) 59 (Orchard Management.)

Kansas. 95 (Farm Department) 96 (Soil Inoculation for Soy Beans)
Kentucky. ti4 (Elms and their Diseases) 85 (Cornmeal Fertilizers)
Maine. Report for 1899 Pt, 11.

Minnesota. 67 (Feeding Dairy Cows.)
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New Jersev, Report to Oct. 31st 1899,

New York. {(">7 (Fruit Disease Survey of Huds< n Valley in 1899) 168
(Director's Report for 1899) 169 (Fertilizing Self-Sterile Grapes^ 170
(Diseases and Insects injurious to Fruits) 171. (Animal Food for
jPoultrj') 172 (EfStciency of Continuous Pasteurizer at different Tem-
peratures) 175 (Parasite upon Carnation Rust.)

Texas. 56 (Investigation and Improvement of American Grapes)
Virginia. Report for 1898-'99. 76 (Forest Caterpillar) 77 (Analyses of

Commercial Fertilizers) Spray Calendar,
Wisconsin. 36 (Aspects of Mental Economy.)
American Journal of Pharmacy, May. [Editor.]

Botanical Garden, New York, Journ., May.
Botanical Gazette, Chicago, Apr. May. [Editor.]

Torrev Club Bulletin, May. [Editor.]
Plant World, Apr. [Editor.]

Work of U. S Dept. of Agr.on Plant Hybridistiou. By fl, J. Webber.
Foreign Trade of Puerto Rico American Occupation. By Brig. Gen- G.

W. Davis. [War Dept
]

SEEDS.
Jrom Agr, Exp. Station, Berkeley^ California.

Rhamnns californica Tacsonia moilissima
Myrica californica Coreopsis Drummondii.
Cerasus ilicifolius, var. integrifolius Oenothera biennis gaandiflora.

Alectryon excelsum Linum sibiricum
Atriplex semibaccatum Vitis californica

Atriplex leptocarpa Lathj'rus ordoratus
Atriplex ballmodes Cytisus proliferus albus
Juniperus sp. Cupressus macrocarpus
Tacsonia mixta Linum grandiflorum
Physalis Francheti Eucalyptus calophylla
Eucalyptus corynocalyx Lathyrus stans
Glaucium flavum Coreopsis tinctoria

SoUya heterophylla
From Bot. Gard. Ootacamund—Mad/ras, India.

40 pkts Seeds (Burnt) *

Mr. JeJcyll, Eoberisfield.

Browallia speciosa major
Nicotiana sylvestris

B, K. lomlinson, Lacovia.

Lagetta lintearia (Lace Bark)
* Burnt on receipt, as there is a Government prohibition against receiving

seeds or plants from these colonies for fear of introducing the Coffee Leaf
Disease, Hemiieia vastatrix.

[Issued 22nd June, 1900.]
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RICE CULTURE IN THE UNITED STATES.
(concluded.)

PRIMITIVE RICE MILLING.

The primitive method of milling rice was to place a small quantity

in a hollow stone or block of wood and pound it with a pestle. The
blow with the pestle cracked the hull, and the friction created by the

sliding motion of the rice under the blow removed the hull and the

cuticle. The bran and hulls were then removed by winnowing. The
first advance upon this primitive mechanical process was to make the

receptacle for the rice out of a short section of a hollow log, using a

heavy wooden pounder 'bound to a horizontbl beam 6 to 8 feet long,

resting on a fulcium 4 to 5 feet from the pounder. The pounder was
raised by stepping on the short end of the beam, and by suddenly

removing the weight the pounder dropped into the rice tub and deliv-

ered a blow. The end of the pounder was concave with edges rounded.

This simple machine and the fanning mill are in common use in orien-

tal countries to this day.

As one passes along the street in an oriental city, a peculiar sound
is brought to the ear as of a blow delivered upon some yielding sub-

stance. Looking to the right or left one sees a rice mill, consisting of

a one-man power jumping on and off the beam of the pounder and one-

woman power at a crude fanning mill cleaning the grain. Such a mill

cleans about 11 bushels (a trifle over thr^e barrels) of paddy rice per day,

at a cost of 6 cents (gold) per barrel.

In time water power was used to turn an overshot wheel, which was
geared to a long horizontal shaft with arms at distances apart equal to

that of the rice pounders. The rice pounder was a vertical beam about

10 feet long and 6 inches square, with a pin projecting at a point to be
caught by the rounded end of the arm of the revolving shaft, which
raided the pounder a short distance then slipped past the pin, allowing

the pounder to drop into the tub of rice. This process was repeated

until the hull and bran were removed. The rice tubs stood in a row as

closely as practicable for use. Generally, to economize space, there

were two shhfts revolving in opposite directions, allowing two rows of

rice tubs. In every mountain village in Japan such mills may be found
preparing the rice for local consumption. They usually have about
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eight pounders and mill 96 bushels daily, or 26f barrels, of paddy rioe,

at a cost of about 2 cents per barrel, which is more than paid for by
the offal. In cities steam power is used and the number of poundera
greatly increased, but the process is practically unchanged.

COMMERCIAL RICE MILLING.

The usual process,—The processes of milling rice are quite compli-
oated. The paddy is first screened to remove trash and foreign par-
ticles. The hulls, or chaff, are removed by rapidly revolving milling

stones" set about two-thirds of the length of a rice grain apart. The
product goes over horizontal screens and blowers, which separate the
light chaff and the whole and broken kernels. The grain is now of a
mixed yellow and white color. To remove the outer skin the grain is

put in huge mortars holding from 4 to 6 bushels each and pounded with,

pestles weighing 350 to 400 pounds. Strange to say, the heavy weight
of the pestle breaks very little grain.

When sufficiently decorticated, the contents of the mortars, consist-

ing now of flour, fine chaff, and clean rice of a dull, filmy, creamy color,

are removed to the flour screens, where the flour is sifted out. Froin
thence the rice and fine chaff, go to the fine-chaff fan, where the fine

chaff is blown out and mixed with the other flour. The rice flour, as
we call it, or more properly "'rice meal," as our English neighbours call

it, is very valuable as stock feed, being rich in carbohydrates as well

as albuminoids.

From the fine-chaff fan the rice goes to the cooling bins, rendered
necessary by the heavy frictional process through which it has just

passed. It is allowed to remain here for eight or nine hours, and thea
passes to the brush screens, whence the smallest rice and what little

flour is left pass down one siie and the larger rice down the other.

The grain is now clean and ready for the last process—polishing.

This is necessary to give the rice its pearly lustre, and it makes all the
difference imaginable in its appearance. The polishing is effected by
friction against the rice of pieces of moose hide or sheepskin tanned
and worked to a wonderful degree of softness, loosely tacked around a
double cylinder of wood and wire gauze. From the polishers the rice

goes to the separating screens, composed of different sizes of gauze,

where it is divided into its appropriate grades. It is then barrelled

and is ready for market.

An improved process —In mills more recently erected the foregoing^

process has been modified by substituting the " huUer" for the mortar
and pounder. The huUer is a short, cast iron, horizontal tube with
interior ribs and funnel at one end to admit the rice. Wit!hin this

tube revolves a shaft with ribs. These ribs are so adjusted that the
revolution of the shaft creates the friction necessary to remove the

cuticle. The rice passes out of the huller at the end opposite the fun-
nel, Jt resembles externally a large sausage machine. It requiries six

huUers for each set of burs. The automatic sacker and weigher is

used instead of barrelling, sacks being preferred for shipping the cleaned
rice. Sheepskins are used for polishing.

With the above modification ot the milling processes considerable

reduction has been made in the cost of the mill. Mills of a daily capac-

ity of 60,000 pounds of clean rice can now be constructed at a total

•cost of S10,000 to 815,000.
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A portable mill.—A portable rice mill has also been devised for plaa-

^tion use, costing $250, aside from the power to run it, and capable of

<5leaning 8,100 pounds of paddy rice per day. Such small machines da
/not give the finish required by the general market, but tnrn out exoelf-

lent rice for local use.

EFFECTS OF FASHION IN RICE.

It is to be regretted that fashion has so much to do with rice. It

requires a high gloss, and to obtain this the most nutriti3us portions are

removed under the polishing process. Estimated according to the food

values, rice polish is 1.76 times as valuable for food as polished rice.

The oriental custom, much used by farmers in the South, of removing the

hulls and bran with a pounder and using the grain without palighing

is economical and furnishes a rice of much higher food value than the

xice of commerce In the process of polishiag nejrly all the fats are

removed. In 100 pounds of rice polish there are 7.2 pounds of fats.

In 100 pounds of polished rice there is only 0.38 pound of fat. Upoa
the theory that the flavor is in the fats it is easy to understand the lack

of it in commercial rice, and why travellers universally speak of the

excellent quality of the rice they eat in oriental countries.

Grades and prices.—Aside from the loss in flavor and nutritive value

by polishing, fashion again increases the cost of commercial rice by
demanding whole grains and places a value of about 2 cents per pound
more than head rice (whole grains) than on the same quality slightly

broken. The weekly New Orleans market report for June 3, 1899,

makes the following quota' i ms on cleaned rice per pound.

Cents.
Fancy ... 6
Choice ... 5 J

Good ... 41

Fair ... 3f

Centfc
Ordinary ... 3
Common ... 2|
Inferior ... If
No. 2 ... 1|

These grades are determined not by the difference in quality, but by-

appearance, and may be manufactured from the same quality of paddy
rice. Ordinary a choice lot of paddy would yield three qualities of
rice: Whole grains grading "fmc}'-," choice," or "good;" " fair^' or
ordinary and No. 2, consisting of fragments and broken grains

The president of the New Orleans Board of Trade, Hon. S. Kock
Breaux, states that "the basis of grades of clean ricais predicated upon
the size of the bean, its brilliancy (high polish), and general appear-
ance, each lot presenting individual characteristics that to the buyer
add or detract from its normal yalue The following official quota-
tions of the New Orleans Board of Trade for June 16, 1899, are ia
point

:

Spot quotations, per pound, clean
;
quiet but steady

:

No. 2 ... ... l|tolf
Inferior ... ., If to 2
Common ... ... 2^ to 3
Screenings ... ... 2 to 2f
Ordinary ... ... 3 to 3f
Fair head ... 3f to 4^
Good head ... .;. 4^ to 4f
Prime head ... ... 4f to 5J
Choice head ... .. 5^ to 5|

f Fancy head ... ... 6 to 6^
Extra fancy ... ... 6^ to 6f
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There may be a slight difference in food value between No. 2 (fine

rice sold to brewers) and extra fancy, but if any it is trifling. If rice

is to enter largely into the list of economic foods for the use of the
masses, grades must be established based on the food values and not
on the shine of the surface. It would be just as sensible to place a

price on shoes according to the polish they will take.

LOSS BY BREAKAGE IN MILLING.

We are now prepared to understand the loss by breakage of the ker-^

nel in milling. If the grain remains whole and is sufficiently herd to

receive a high polish it sells for 6J cents per pound. If it breaks it drops
in price 2 or 3 cents per pound, and if it crumbles so that the particles

will pass through a 'No. 12 seive the price is If cents per pound. The
question is, What is the average breakage per 100 pounds and how can

it be remedied? Investigations made among the rice millers in 1897
led to the conclusion (based upon their written statements) that the

perfect grains were only about 40 per cent of the total product. Eecent
letters addressed to the various rice mills have failed in most cases to

elicit the information. The president of the New Orleans Board of

Trade states in a letter : The second part of your letter we are unable

to answer as a proposition, for the reason that different mills achieve

different results, and there is no way by which the trade can arrive at

an average of the yield made by the different mills, this information

as a rule being carefully guarded." In the few reports received the

grading of the milled product was so different that no conclusion could

be di awn as to the relative amount obtained by the mills. In the mills

repoi ting, the best lots of rice milled last season showed a breakage of

21^ to 40 cent md the pcoreet lots showed from 65 to 100 per cent

breakage. The beet lots of rice gave from 100 to 112.9 pounds of milled

rice from 162 pounds of paddy; the poorest gave only from 63.6 to 85

pounds from the same quantity paddy.

RESULTS OF MILLING.

The following tables show the percentages obtained per barrel of 162

pounds by three different mills :

Bejport of a mill having a daily capacity of 1,200 barrels.

Grades.
In best

lot.

In poor-

est lot.

No. 1 or head rice

No. 2 or brokn rice

Brewers' rice

Polish

Bran
Hulls

Pounds.
91.32
15.30
6.28
8

20
21.10

Pounds,

59.* 82
3.78
16
40
42.40

Total •t* ••• 162 162

This mill reports that during the milling season of 1898 Honduras

rice averaged 85 pounds and Japan rice 95 pounds, total product from

162 pounds of paddy. The rice was below the average for other years.
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Eeport of one of the largest mills in the United States.

Grades.
xSest

grade.

Medium
grade.

Low
grade.

Head
Partly broken
Yery broken
Brewers'

Pounds.
70
15
12
4

Pounds.
55
20
12
6

Pound?.

30
25
20
10

Total 101 93 85

Eeport of a mill having a daily capac.itig of 200 barrels.

Grades.
In best

lot.

In poor-

est lot.

Head rice

Slightly broken
Very broRen
Bran
Polish

Hulls

Pounds.
60
30
10
25
5

32

Pounds.

"*60

15
35
8

44:

Total 162 162

Note.—There is a difference in these reports; one mill shows the best
and poorest grades, and the others the best and poorest special lots milled.

Two of the mills show that in the poorest lots of rice milled there was no
head rice and the third mill reports onl}' 30 pounds in low-grade rice.

Mr, G. G. Bauer, manager of the Lake Charles Rice Milling Co.,

states that :

Aside from the larger percentage of head prodii(;ed by the batter class

of rough rices, its value ia the clean, oq account of its superior quality, is

much greater than that of head produced from medium or low grades. It

is for this additional reason that fine rough rices always commaad such
comparatively big prices.

The total lossby breakage in the United States approximates ^2,000,000
-annually. A large proportion of this can be saved by selecting batter

seed
; by more careful attention to field management in the production

of the crop, and by more care in curing and threshing.

RICE MILLING IN EUROPE.

The United States consul at Bremen, Hon. George Keenan, writes as

follows in regard to rice milling in Germany

:

Form and value of the rice imported.—Kice is never imported into Bre-
men in the form of paddy in the strict sense of that term. It is mainly im-
ported in the husk form, broken and whole, uncleaned. It has the shell
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on or part of it. It is in a similar conditicn to barley or oats taken from the-

thrasher, but often with less shell, depending upon the kind of rice. The
Japan and Bengal rice has less shell when imported than the Siam or
Burma, and this is one reason why the former commands higher prices

than the latter. The cost price in Japan is stated at g2.40 per 100 pounds
;

in Bengal, at ^2A6 to ^2.40 per 100 pounds ; in Siam, at ^l.iO to gl.40
per 100 pounds ; in Burma at ^1.08 to |1.44 per 100 pounds. The cost

price of cour£e varies with the market and may be governed by the pur-

chaser, the quantities and grades purchased, and the kind of connection the

purchaser may have with the place of production.

Eice is always imported in sacks of about 100 pounds each. Freight

rates from China to Bremen are ^4.80 per ton by steamer
;
by sale, $1.92

to $2.16 per ton. The rates are governed largely by opportunity and com-
petition in shipping. The laigest concern in Bremen usually imports in

its own vessels.

Cost of milling,— No reliable figures can be ascertained as to the cost of

milling in Bremen. There are so many different grades of the paddy going
to mill, and so many different grades of the milled rice produced, each at

a different cost from the others, that detailed information regarding the

whole would be necessary for an accurate conclusion. This it is impossible

to get ; at least the millers, if they know, are not disposed to impart the

knowledge.
By-products.—The coarser part of the shell of the rice is used mainly

for packing purposes. The finer part of the shell is cut up and mixed with
the bran, and is used for cattle feed, as are the middlings or shorts. All of

these by-products aire consumed in Germany and sell, according to grade
and quality, at from 22 cents to $1.40 per 100 pounds.

Work of the largest mills.—The largest mill in Bremen, which is said to

be the largest of its kind in the world, uses engines of 800 to 900 horse-

power, and SO runs of stone ; all of the shelling and grinding is done with
the stone ; the breaking or cracking of the rice (" skinning") is effected by
steel rollers. The daily output of this mill, running twenty-four hours, is

from 5,0CO to 6,000 bags, each bag weighing, 110 pounds. The yearly

capacity is 125,CC0 tons, 5C0 hands are employed, and there is a capital

stock of $3,200,000. The wage rate is from 75 cents to $1 a day. From
260,C00 to i 00,000 sacks of the unmilled product are in store constantly.

Ihere are three others— one with a yearly capacity of 70,000 tons, with

$700,0(0 capital, and working 300 hands; one with a yearly capacity of

of 40,000 tons, with $400,000 capital, and working 70 hands; the third about

half the size of the last-named concern. Starch is the chief product of

this mill, and the by-products are fed to cattle owned by the concern.

The total import into Bremen for the year 1896 was 412,834,237 pounds,,

valued at$5,634,282. The total export for the same period was 401,578.694
pounds, valued at $6,723,133. Freight rates from Bremen to New York
on rice are—by steamer, $3,60 to $3.80 per ton

;
by sail, $1.08 to $1.20

per ton.

No intelligent information could be had concerning the number of

pounds of whole rice, or broken, or fine broken rice passed through a No.
12 wire sieve. This point does not appear to have been estimated or
measured by the millers here, at least they did not or could not give in-

formation conoerning it.

As to the number of pounds of rice polish and rice bran obtained from

.

100 pounds of paddy and uncleaned, the estimate varies from 8 to 30 per
cent, depending on the kind, quality, and condition of the rice, and also

upon the degree of polish given it.
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THE USES OF RICE.

RICE AS A "OOD.

^8 a food material rice is Dutritious and easily digestable. In com-
parison with other grains it is poor in protein (albuminoids) and fat,

and correspondingly rich in non-nitrogenous substances (carbohydrates).

RESULT OF ANALYSES.

Analyses show that 100 pounds of rice contains 87.6 pounds of total

nutriment, consisting of 7.4 pounds protein, 4 pound fat, and 79.4

pourds carbohydrates. In comparison with this 100 pounds of wheat
flour contains 87.5 pounds of total nutriment, consisting of 11 pounds
protein, 1.1 pounds fat, and 74.9 pounds carbohydrates.

^

The relative food values of rice and wheat, based sofely on the amount
of albuminoids they ccntain, are in the proportion of 10 to 19 ; based on

the value of toti l nutritive material, the proportion is 87 to 82.54. The
ease with which the deficiency of albuminoids and fats can be supplied

from legumes and the almost absolute certainty of producing a crop

every year are the principal reasons why rice is the staple food in many
densely populated countries.

It is claimed that boiled rice is digestible in one hour, and hence is

an admirable food for the last meal of the day. Rice should be at least

three months old before it is used for food,

A SUBSTITUTE FOR POTATOES.

In rice-producing countries rice is used in the daily foods as a substi-

tute for Irish potatoes and wheat bread. At every meal in oriental

lands rice is the principal food. It is eaten alone with a little dried fish

for seasoning, In well-to-do families bits of preserve! ginger, beiwis

boiled and preserved, with sauce, mushrooms, barley cake, aud sweet a

are used as relishes with the rice. There is also generally a vegetable

or fish soup with which boiled rice is eaten. In the rice districts of the

United States rice is used in place of the Irish potato. Dyspeptics

will find great relief in substituting boiled rice for potatoes. Rice pol-

ish, or flour, which is now ssold at the raills at one-half to three-fourtl s

of a cent per pound for cattle food, will when appreciated, be in demand
for human food. It contains 10.95 per cent of protein, in comparison
with 7.4 per cent for the clean rice.

BY-PRODUCTS OF RICE CULTURE.
STRAW.

Eice straw is worth preserving. As a fodder for stock its value is

about equal to good southern prairie hay. Rice straw contains 4.72

per cent crude protein, 32 21 per cent carbohydrates, and 1.87 per cent

fats. The sweetness and excellent flavor of well-preserved rice straw

adds very materially to its practical feeding value, because stock will

consume lar^e quantities of it. Digestion experiments have not be n
made with the straw or any of the by-products of rice milling. Rice

bran contains 12.1 per cent protein, 8.8 per cent fat, and 59.4 per c nt

fibre and carbohydrates; rice hulls, 3.6 per cent protein, 0.7 per cent

fat, 35.7 per cent fibre, and 38,6 per cent other carbohydrates ; and rit'&

^Fourth Ann. Rept. Conn. Storrs Agric. Exp. Station, 1891.
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polish, 11.7 per cent protein, 7.3 per cent fat, and 64.3 per cent fibre

and carbohydrates ^

According to an estimate mado by Dr. Stubb?, director of the Louisi-
ana experiment station,^ rice polish is worth ^21 55 per ton ; rice bran,

$20.80 ; rice straw, $9 13; and rice hulls, $S.34. These values are taken
assuming the same digestibility for the nutritive elements as for those
contained in the by-products of wheat and oth' r cereals.

HULLS.

It has been widely assumed that rice hulls have no practical feeding
value. The usual practice of rice mills has been to burn them It has
ever been asserted that they were pure silicates. The analysis does
not confirm this claim. One hundred pounds cf air-dried hulls yield

ash 13.85 per cent, fats 65 percent, fibre 38.15 per cent, protein 2.80

per cent, and carbohydrates 34.99 per cent.

They are so deficient in flavor that it is difficult to induce animals to

eat them. If ground and mixed with some highly nitro.^enous food

they could be used, but the small percentage of digestible material in

them renders them almost valueless for food, it is evidently more
economical to use them as a fertilizer. For tlds purpose rice hulls are

more valuable than wheat or oat straw. While they have less nitrogen,

for most soils the ash compensates. In all i ice-producing countries it

is important to increase the
j
orosity of the soils and to add to the

humus they contain, for gene al crops. Rice hulls should be ploughed
under for this purpose

Hulls make an excellent mulch for garden and orchard, and in stiff

and unfrosted soils are of great value when ploughed under in moderate
quantities. The slow decomposition of hulls is here an advantage.

In oriental countries the hulls or husks are removed al home by pjss-

ing the paddy rice through small burs made of clay, or cement, and
wood, and are then used by the fa mer as a fertilizer. The cost of

renoving the hulls is balanced by their value as a manure and the

reduced cost for sacks and freight to market. The hulls form about 20

per cent of the weight of paddy rice. If the average costs of sacks and
freight to market be estimated at one-four. h of a cent per pound, the

saving by removing the hulls on the farm would be 2^ cents per bushel

or 8.1 cents per bushel (162 pounds).

HULL ASHES.

In passing through rice-milling districts large quantities of hull

ashes will be noticed. These hdve been very little used by farmers and
gardeners under the general impression that they were of no value.

One hundred pounds of hull ashes contain . 82 pound of phosphoric

acid and 0.93 pound of potash. There are many other better sources

of potash and prosphoric acid. The amount contained in the hull

ashes would not pay the cost of scattering them over the fields.

Calling the mineral iratter in the whole plant 100 per cent, we have,

as shown by analysis :

^yearbook U. S. Dept. Agriculture, 1896, p. 607.

I^Louisiana Agr. Exp. Sta. Bui. 24.
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Percentage of ash in loliole pJant.

Parts of plant.
Ash, per
cent.

In the stubble and root

In the straw and leaves

in the hull

In the cotyledon and epidermis

In the clean rice

36.08
36.08
14.20
11.07
1.94

Total 10

Calling the mineral matter in the paddy 100 per cent we have :

Percentage of ash in parldy rice.

Parts of fruit.
Ash, per
cent.

In the husk
In the cotyledon and epidermis

In the clean riee

51.01
42.03
6.96

Total IdO

The planter who burns his straw and sells his rice in the paddy loses

63 92 per cent of the total mineral matter of the crop. If the rice

straw and the hulls be returned to the soil as manure, 86.36 per cent

of the mineral matter of the crop will be restored, and the loss would
be only 13.64 per cent. The presan' method of burning rice hulls can
not be too severely condemned, but doubtless will be continued as long
as rice is sold in the paddy. Rice milling machinery is too expensive
and too complicated to be successfully and profitably operated upon
the farms, but hulling is a process requiring very simple and inexpen-
sive machinery. It can be done profitably upon the farm, and is done
in most of the great rice-producing countries. There is further

advantage in removing the hull before shipment to market. Both the
miller and the farmer can with greater exactness determine the quality

of the grain. All uncertainty as to quality operates against the seller.

Any broken rice resulting from the hulling would be retained and fed
upon the farm. Chalky or sun-cracked grains, instead of decreasing
the price of the entire crop, would generally break under the hulling
process and be separated from the solid kernels, which would then sell

for more than sufficient to compensate for any decrease in quantity.

Such a system of marketing would require the planters to have good
storage and do the hulling gradually through the year, as the product
was required for milling. If the entire crop hulled should be placed
upon the market at one time, as now, there would be great danger of

destruction by the rice weevil while stored. The hard husk of paddy
rice presents formidable difficulties to the attack of the weevil.
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POMEGRANATE.
PUNICA GRANATUM.

BY J. TJ. Lloyd.

Botanical History.

The genus Punica consists at the present time of two species, the one
under consideration and P. protopunica, described in 1882 by Balfour,

from the Island of Socotra.

Punica granatum has been in cultivation from the earliest historical

times, and is now found in all warm countries of the world, and fre-

quently as an ornamental plant in this country and abroad, where it

requiries protection during the winter season, as it will not endure th e

cold. It is recorded, e. g., that in 1838 the trees in the neighborhood
of London were killed by the frost. The form generally grown as or-

nament is the double variety, and consequently barren. The fruit of the
pomegranate has been esteemed a delicacy from the most ancient time,

and we often see it offered for sale at our friut stands. In the West
Indies, where the plant would thrive naturally, it is not extensivtly

cultivated.

The pomegranate plant in the tropics reaches the height of a smalt
tree 10 to 15 feet high. The leaves are opposite, are sometimes alter-

nate above, oblong or lanceolate, thick and with e»tire margin. The
flowers are bright-red and are clustered in the axis of the upper leaves.

The calyx is thick, leathery, adnate, with five to seven thick valvate

sepals. The stamens are numerous, inserted in the calyx tube. The
petals are normally the same number as the segments of the calyx and
inserted in the mouth of the calyx-tube alternate with its segments. In
the double flowers commonly cultivated the petals are of course indefi-

nitely increased by transformation of the stamens. The fruit, which has

been prized for the pulp in which the seeds are imbedded, is about the

size of an apple, smooth, with a thick skin, and is in reality the en-

larged calyx surmounted by its persistent lobes. It is divided by thia

divisions into a number of cells, each packed full of angular seeds coa-

tained in a juicy pulp.

HISTORICAL NOTES.

The pomegranate shrub, according to DeCandoUe, is originally a

native of Persia and adjacent countries, but has been cultivated and-

naturalized in the Mediterranean countries at such an early date that it

has ever been considered indigenous to these countries.

Pomegranate was included among the vegetables that were held

sacred by the Assyrians and the Egyptians, and the latter nation made
it a custom to place in the graves of the dead, fruits of the field and gar-

den, among them pomegranates, specimens of which are preserved to

the present day. The pomegranate had undoubtedly an occult signifi-

cance with the ancient nations. It was frequently used as a mystical

emblem in adorning the capitals of Assyrian and Egyptian columns,,

and the Bible tells us that in the building of Solomon's temple the

capitals of the columns were decorated with a *'net-work of pomegranate.''

Also the hem of the high-priest's robe was adorned with imitations of

Called by Pliny malum punidlim (Punic or Carthaginian apple).
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pomegranates in blue, purple and scarlet, alternating with bells of gold".

The promegranate was one of the three fruits brought to Moses by the

men that he sent to spy out the land of promise. Many othtr passages

scattered throughout the Bible refer to our plant, and testify to the

esteem in which the tree and the fruit (then called rimmon) were held

in ancient times. The fruit and seed of the pomegranate are mentioned

in the "Arabian Nights.

Pomegranates were represented on Carthaginian and Phenician

medals and on the reverse of the coins of the island of Rhodes. In,

Greek mythology the pomegranate is very conspicuous and symbolizes

fecundity and abundance. The fruit was dedicated to Juno, a deity

always represented in sculptures as holding a pomegranate.

The Greek authors, e. g., Theophrastus, describe the pomegranate
under the names of roa" and "roa side" ; also Dioscorides, who quite

explicitly sets forth the medicinal properties of the different parts of

the plant. Among Eoman authors who describe the pomegranate and
its uses are Cato Censorius, Pliny, Celsus, and others. Subsequent

writers, for example the Arabians, in the ninth century, also refer to

^he pomegranate, but seem to have mainly reiterated the substance of

the writings of their Greek and Poman predecessors. Of the writers

of the middla ages may be mentioned Tragus and J. Bauhinus, the

atter giving a most detailed compilation of that which was known
before his time on the subject of the pomegranate, incluaing the myths
with which it -s coDnected. It was not until the present century, how-
ever, that the literature of the pomegranate was enriched by the study

©f its chemical aspects.

CONSTITUENTS AND PROPERTIES.

The bark of the root, according to Wackenroder (1824), contains 22
per cent (according to a later authority, in 1880, 20 per cent) of a taa-

nic acid,, subsequently termed punicotannic acid. The astringency of

the root is due to this principle and the aqueous infusion yields a dark-

blue colour or precipitate with ferric salts. In 1878 and 1880 Tanret

discovered several alkaloids in the root-bark, the most prominent of

which he called pelletierine. This has been shown to possess the

anthelmintic properties of the root. The amount of alkaloids in the

root-bark seem to vary according to the variety of flowers, the white-

flowering variety, occurring in Java, yielding as high as 3.75 per cent

of hydrochlorids of total alkaloids. The bark also contains mannite
and a yellow colouring matter. A yellow stain is produced if the inner

surface of the root-bark is moistened with water and rubbed on paper.

Ihe rind of the fruit also contains a considerable amount of tannc
acid, about 19 per cent. It is stated that the rind of the fruit of the

wild pomegranate is more astringent than that of the cultivated.

Pomegranate flowers called balaustion by Dioscorides, also are rick

in tannic acid, have a bitterish and astringent taste, but no odour. They
colour the saliva violet-red.

USES.

lor Tanning.—Pliny mentions that the rind of the sour variety of

pomegranate was used as a tanning material. *

* Hence the name " malicorium," from cerium, Latin for leather^
Another (fficial name cf the rind has been cortex psidii.
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Shortly after the days of Pliny the Moors introduced tanning into

"Spain, and their finest moroccos were tanned with the rind of this fruit.

Tanning in this manner is still in vogue in some countries, e g., Tunis,

where the pomegranate abounds ; also in Japan.

For Dyeing.— The rind of the pomegranate, especially that of the
wild plant, has been used in India as a dye-stuff from ancient timss.

Alexander Burnes, in his travels, describes a little yellow Ad wer,"
called Esbaruk, which grows in the low hills near Karshi and Balkh
(in Afghanistan), and says that it is used as a d^^e-stufi He incidentally

remarks that it produces a better colour than the root of the pomegranates.
Balaustion flowers are stated by Pliny to be used for dyeing cloth.

As an article of Food.—The refreshing and cooling taste of the pulp

of this fruit ^ave the plant great favor with the ancient natives of ori-

ental countries, and also in our age the pomegranate is sometimes used
as a table fruit. The opinion of its excellence, however, is not by any
means shared universally. Pickering states that in his exoerience the

best pomegranates are found in Mascat in Arabia. From this province

the fruit is frequently imported into India. Wine frequently was made
from the pomegranate in Palestine, as evidenced from the biblical nam

3

"gath rimmon," meaning press of the pomegranate, and in Persia

where whole woods of pomegranates are to be found. The art o

making wine from this source was raised to the importance of a nationa 1
industry.

As a Tenifuge.—Charaka-Samhita probably the oldest medical work
in the world, in its translation does not mention the bark of either the

tree or the root of pomegranate and does not mentioa it in counection

with tenicides.* The anthelmintic properties of the rojt and rind, how-
ever, were well known to the ancient people of more proximate histori-

cal age. Newberry quotes from a description on the " Papyrus Ebers,"

discovered in recent times, on which is found the following passage:

To drive away the worm : Make an infusion of the rind of

pomegranate/' The Chinese also were acquainted with the anthel-

mintic property of the root. Among the Roman authors, some as eg. Oato

Censorius and Pliny, recommend the fruit rind
;
others, e .g OelsiS,

the bark of the root as an efficient vermifuge. The Arabian writers

maintain that the root-bark is a perfect specific for tapeworm.

Constantinus Africanus, a prominent physician of the Sdernian

school of medicine, is quoted by Tragus as follows :
^' Boil the peelings

of pomegranate in wine, and drink this potion ; it will kill all the

worms, espe ially the kind called ' ascarides' and it is the peculiar prop-

erty and nature of the pomegranate to kill worms. This virtue of the

plant, curiously enough, afterwards seems to have b3en entirely over-

looked by the medical profession, and slumbered until the beginning of

this century.

In 1807, Dr Buchanan, an english physician in India, announced to

Europe the fact that in India, from time immemorial, the root of tha

pomegranate tree was used against tapeworm with miraculous success.

He cited successful c^ses from his own practice and that of others :
" I

iave seen two species of tenia expelled by this medicine ; one is solium,

* However the work of translation is not yet complete.
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the other not yet described. ^ " The correctness of these statements was
subsequently borne omt by the testimony of various eminen t physicians.

Dr. Gomez of Lisbon successfully treated fourteen persons for tapeworm
in 1822, and the results were afterwards published in France by Merat.

The latter publication seems to have contributed lar^^ely to spread the

use of this drug as a remedy for tapeworm throughout Europe. In
England, however, pomegranate, it seems, has not as yet replaced the

male-fern. In India the drug is now considered the sovereign remedy
for tenia as various writers testify.

In this connection it may be of interest to state that in India the

pcMxiegraiiate root-bark is seldom met with in the shops As few
gardens are without the plant, it is freshly dug when required. Royle
and others maintained that the dry bark seems not to contain any de-

finite tenicide principles, but De Yrij brought evidence to the contrary.

However, the alkaloid pelletierine was tried as a tenifuge with much
success and is now extensively employed in the form of a tannate.

The balaustion flowers possess no tenifuge property. Merat and De
Lens state that accordimg to Culler the rind of the fruit has less ver-

mifuge power than the bark of the root, which statement is supported

by the evidence of physicians for whom the writer has prepared the

remedy.

Other uses in Medicine.—The pomegranate, besides being used as a

vermifuge, is employed, although more rarely, for other medicinal pur-

poses, e.g., for arresting hemorrhage and healing ulcers Charaka-

Samhita gives the fruife (rind?) a position as an astringent (p. 15 and

33) in diarrhoea. Two varieties are described (p. 357), both being known
under the name " dadima " In modern India, a decoction of pomegra-
nate rind is used in combination with aromatics and opiam for diarrhoea,

and a decoction of the root is said to be useful in the advanced stage of

dysentery. The ancient writers, as Dioscorides and Pliny indicate

numerous uses in medicine lor the various parts and the several

species cf the pomegranate, some passages furnishing rather curious

reeding matter, which, however, we cannot find space to repeat.

PHARMACOPEIAL RECORD.

The antiquity of the plant explains the fact that the drug found a

place in early pharmacopeias. The Pharmacopoeia Borussica of 1829
(5th edition) recognized granatum, cortex pomi and flores balaustiae.

In the 6th edition of 1846, however, we find only cortex radicis granati.

This was extended in the 1882 edition to cortex graniti, which meant
the bark of the plant and that of the root. The balaustion flowers,

usually collected from the double variety, were still official in 184-1 in

the Dublin Pharmacopeia.

As regards the United State Pharmacopeia, granatum was first re-

cognized in 1830, the Philadelphia edition introducing the rind of the

fruit, the New York edition the bark of the root. The subsequent

editions carried both, until in 1880 the rind of the fruit was dropped.

In the 1890 edition the stem-bark was added.

* For a Hst of references in this direction. See Merat & PeLeas (14.)
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Every person in any way connected with A agriculture will readily

admit the importance of the subject of this article. The subject of

the water supply intrudes itself forcibly enough upon the English
farmer, but the planter in tropical countries has to give it far more
serioas consideration. The former has to busy himself more often with

getting rid of superfluous water i.e., drainage, than with the difficulties

of getting sufficient water for the needs of his farm. On the other

hand in many parts of the tropics, agriculture would be absolutely

impossible without an artificial water supply. But this article is not

concerned solely with irrigation ; it is intended to be rather a general

survey of the various ways in which water is connected with the pro-

duction of crops.

The fact that many plants are found on analysis to contain as much,
as 90 per cent, of moisture at once suggests some of these connections

it will be as well to enquire first, what is the duty of this large propor-

tion of water ? Secondly, how does the plant obtain it ? and thirdly,

kow can the agriculturist help the plant to obtain its water supply ?

Although it seems natural that the subject should be presented in

this succession, that is, that the consideration of the demand and the

reasons for it should precede that of the mode of supplying it, it will

perhaps be found convenient for the purposes of this article to discuss

first the supply and then the way in which this supply is utilised. We
ihall then first take up the subject of the water in the soil, how it is

ohtained and how preserved, devoting the second part of the article to

the relation of the plant to water.

1. Welter in the toil. There are two questions to be considered :

—

1st how does the soil get its moisture, and secondly, how can this soil

moisture be conserved.

Of the natural method of water supply little need be said, for it is

not much that the agriculturist can do to increase or diminish the

rainfall. It is however in the choosing of a plantation that that

subject must receive close and careful consideration.

Although it has been said that the agriculturist can do little to in-

crease the rainfall, he has considerably more power in his hands than
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he is usually aware. In Jamaica very little imoortance seems to be
attached to the subject of forestry, or more especially the iufliience of

trees on the natural water supply a id the coiiserv^ation of soilmoistu e.

It is usually vaguely understood that the raiaf ill is grea'er ia well
wooded districts than on open tracts, bat the fact that the mere plant-
ing of a fringe or belt of trees—known as a " wind-break"—is instru-

mental in saving a 1 irge amount of soil water by preventing evapora-
tion, is seldom propndy appreciated.

The subject of the artificial supply of water for irrigation is t )o

wide to be more than just touched upoa here It is slowly being rea-

lised that it is not necessarily only the dry rainless districts that require
to be irrigated. For irrigation if practised with reason and intelligence

enables the planter to do what the natural rainfall may oftea fail to

accomplish—that is, supply the crops with sufficient water at the right

time.

If, however, the land is irrigated without due regard to the require-

ments of the individual crop, not only will there be a great waste of

water but also, in all probability, considerable damage done to the soil.

Further, irrigation must not be overdone.

Over irrigation will result in :— (i.) The loss of m'lch ava^ilable plant
/c>^?^^ which will be washed out of the soil. The water will dissolve much
more of the soluble salts than the crop is capable of absorbiag.

Naturally the most soluble salts will be washed out in the largest

quantity, and it is for this reason that an over-irrigated soil is so easily

robbed of its nitrates—so yaluable on account of their being the SDurce

of the plant nitrogen.

(ii.) Over-cropping y which will permanently damage the soil unless

proper return be mide by means of fertilizers. The growth of the
erop is so rapid that the process of converting dormant into active

plant food is unable to keep pace with it.

(iii.) Coldnetsofthetoil.—A certain amount of heat will not increase

the temperature of a given bulk of water to the same extent as it will

an equal bulk of soil, consequently a wet soil requires more heat to

warm it than a dry soil -in other words—the wetter the soil the colder.

G-ermination is often retarded by the coldness of a soil.

(iv.) Stagnation and consequent sourness.—It must be borne in mind
that no land should be irrigated unless properly drained, either

naturally, or by means of pipes or ditches. The irrigation of undrained
land would most certainly lead to the badly ventilated condition of the
land such as is found in water logged soils.

The drainage of a soil must always be closely connected with the

water supply, although the existing climatic and geological conditions

tend to lessen its importance in Jamaica.

The impetus lately given to banana cultivation by the establishment

of the Direct Fruit Line must mean that more and more land will be
brought under irrigation, and consequently the practical agriculturi-st

will find himself face to face with the necessity for drainage.

The chief object of drainage is to aerate the soil, and any operation,

that helps to ventilate the soil must increase its fertility. In a water-

logged soil all the interspaces are filled with water to the exclusion of

air, with the result that the plant-roots rot, owing to being deprived of

the necessary supply of oxygen.
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This absence of oxyo^en in the soil will cause also a cessation of the

various processes by which dormant plant food is converted into an.

active aud available form ; for many changes due to the action of bac-

teria—such as nitrification—are dependent upon the supply of oxygen.
'Not only does this filliug up of the air spaces in the soil prevent the

entrance of oxygen but also prevents the escips of oarbDuic acid gas

and other deleterious substances. Such an und ^sirable state of affairs

can be remedied by draining, because as the water drains dowaward,
room is made for fresh air to e iter and occupy the spaces between the

soil particles. It is for such reasons as these that agriculturists are

warned against over irrigation and the cons ^.quent badly ventilated

condition of the soil.

Having considered the first question, viz. : How does the soil get

its water ? we can pass on to the consideration of the manner in which
the water is held in the soil, a knowledge of which should place the

agriculturist at an advantage in his enieavour to coatrol his water
supply. As the suitability of a soil for agricultural purposes depends
largely upon its power of holding sufficient water to supply the needs

of the plant, it becomes one of the chief aim^ of the cultivator to im-
prove this power and to prevent unnecessary loss of water. An answer
to the second question will be more readily obtained, if it be remem-
bered that owing to the irregularity in the shape of the sol particles,

there are small interspaces which are filled either with air or with
water. When a quantity of soil is completely saturated with water
all these interspaces are occupied by water, on the other hand if the

soil is perfectly dry these interspaces are fall of air. It is the am )unt

of water that a soil is capable of holding when saturated that determines
its /pater holding capacity. This capacity can be readily estimate 1 by
a simple experiment.

Take an ordinary glass jar with a fairly narrow neck Knock the
bottom out. Fasten up the jar with the neck dow awards, putting a
glass underneath to catch the drainage water. Block up the neck of

the jar with broken earthenware, covered by a layer of pebbles This
will ensure perfect drainage. Fill up the jar carefully and evenly with
a known weight—say lib—of dry soil, leaving a space of about 2 inches

at the top Pour on a known volume of water^say one pint at a time
—atregular intervals, measuring the amount that drains through eaeh
time. This amount will gradually increase until the whole volume of

water poured on at any one time will pass through. Tne difference

between the total volume of water poured on and the total volume of
the drainage gives the amount of water that one p )und of dry soil is

capable of holding. In this way the water holding capacity of soils of

different kinds can be compared , and the value of the methods of in-

creasing this power experimentally tested.

Although the amount of water that a soil can hold when saturated
will depend upon the volume of the interspaces, this is not thi factor

that determines the amount of water ^^^r/n^/^6^n^/^ retained by a soil.

This amount is regulated by fineness of the particles.

The reason of this will not be apparent. It will be necessary to
examine more closely intothe way in which the soil holds its water. The
waterforms films round each individual soil p irtide an 1 if the s oilis fa' rly

dry the films will necessarily be very thin, getting thicker and thicker
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as the wetness of the soil increases. Bearing this fact in mind it will

be more easily understood how it is that the fineness of the soil influ-

encfs the capacity of a soil for retaining moisture. In other words, the
finer the soil the more particles, and the more particles the more films

of water. This is what is meant by saying that the amonnt of water
permanently held by a soil is determined by the amount of surface ex-

posed by the particles, i.e.y the extent of the internal surface. It follows

then thbt gravel and coarse sand will be the soils that retain least water,

while most vrill be retained by fine silts and clay.

There is however one other factor influenting this property of the
soil and that is the porosity of the individual particles. It is quite

evident that a soil will be able to hold all the more water if its parti-

cles are themselves pore us, as in the case of chalk and humus. Here
then we have one of the many reasons why the addition of animal or

yegetable matter improves the soil Soils rich in humus are much
better able to withstand prolonged drought than those poor in this

constituent, because they are able both t ) absorb more water and also

to hold it more firmly. A soil that has long been cropped without any
return in the form of" humus will be found to have lost much of its

water-holding capacity. The fertility of a poor sandy soil can be appre-

ciably improved by ploughing in green crops, such as th- velvet bean or

other leguminous plants, or by a liberal application of stable manure.
As it is our aim to see how the agriculturist can keep the moisture

in his soil, it is necessary to consider the question of the movements of

Trater in soils which result in the loss of soil water. There are three

chief ways in which the soil L ses water (i) by percolation (ii) by eva-

poiation (iii) by ^he transpiration of ph nts.

(i.) hercolalicn. This process is the natural sinking of waiter in the

soil due to the porosity of the latter. The surface soil is perfectly

saturated only after h- avy rain ; for as soon as the rain ceases, water
ccmmences to sink owing to the ordinary action of gravity. The films

of water around the particles at the surface get thinner and thinner,

while an increasing number of the diy particles below becomes sur-

rounded by the films, the water distributing itself by passing

from one particle to the next. The water that sinks down in this way
may be peimanently lost to the crop by draining right away through,

cracks and crevic( s in the rock to the streams and rivers, or it may
simply sink down till it meets an impervious bed in the subsoil and
there lemain to be brought up again for the use of the crop in a man-
ner that will be discussed later. The former case needs serious consi-

deration, for rot only dees it rob the soil of water but also of a large

amount of soluble and active plant food. Every film of water will

have dissolved a little plant food from the soil particle with which it

was in contact, consequently each drop of water that escapes by drain-

age will take away with it a little soluble plant food. Let us consider

the case of the sinkirg of lime as an istnance.

Many intelligent practical agriculturists are inclined to scofF,

-when told their lands want liming, end exclaim that that is absurd

because the soil rests on a limestone formation. They do not realise

that it is quite possible to have a soil deficient in lime resting on a

limestone foimation. Qhis is often un&tisfactorily explained by the

statement that lime sinks. But this movement is not peculiar to the
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salts of lime. The water parcolating downwards will carry with it any-
thing it can dissolve.

It is in this way that rain water (containing carbonic acid gas) is

able to dissolve limestone and in time wash it out entirely f ro:n the

surface soil. There will be a similar movement of all other salts that

are at all soluble in water.

What then can the cultivator do to check this loss by psrcolatioa.

He must remember that it is not in a stiff clay soil that he neai fear

losses of this kind but in a loose open sandy soil.

His object then must be to diminish the porosity of such a soil.

This he can do either by compacting the soil with a roller or by bind-

ing the soil by the addition of humus or clay.

It is now left to consider the case of tha water that has nit esoapai

beyond the subsoil, and it is this water which is subject to the second

mode of loss, i.e. by
(ii.) Ev'iporation. It must not be im iginei that this process ceases

when, after the wetting of a soil by rain the diVY air has caused the

surface soil to lose its water by evaporation.

Evaporation of the water in the surface soil will cause the water in the

subsoil 'O assume an upward m )tion. ^Ye have seen t'lat wa er sines

by passing from particle to particle, it c in alsj rise in a similar m inner.

As it was the action of gravity that caused water to sin'c, wlia^ force is

theretocauseit torise asrainst ohe acti )n of o^ravitv ? The force is called

surface attraction.

It must be remembered taat though this force brings Abater up to the

surface of the soil, this is not the reason for the expression surface

attraction." The word su'fac3 in this case refers only to the sur-

face of each soil particle.

Let the reader illustrate this actio i for himself by taems o£ a si n pie

experiment.
PI ce two flat pieces of glass (say I" by 3") together so that they

almost touch, and dip t leir edges to the depth of about J" into a tum-
bler full of water coloured wi h red ink. It will be o bserved that the

water will rise beticeen the two surfaces to the height of an inch or two.

This rise of the water is di^e to surface attraction. The surface of the

glass attracting the water with a force sufficient to overcome that of

gravity acting in an opposite direction. In the same way the surface

of each soil particle is capable of attracting to itself water which will

form a film around it, causing the water to pass upwards from particle

to particle. Now the finer the particles are and the closer together the

more water will pass upwards, because the greater the number of par-

ticles the more surface there will be to exert this attractive force The
closeness of the particles also assists in this movement, in that there

will be a shortei" sp tce for the water to pass, springing as it

were from particle to particle. These then are the points which en-

able us to control to some extent the water supply. First of all this

upward movement must be encouraged, because a supply of water and
dissolve ! plant foo l that would other .vise have been beyond the reach

of the plant roots, is thereby obtained It must not however be alloved

to come right up to the surface, for then the water will be lost to tke

plant by evaporation, and also the dissolved m itter will be precipitated

out of reach of the roots. How can this be avoided? By bearing in



118

mind one cf the points just mentioned, viz. : that the upward move-
ment is more active when the particles ^re closely packed. It follows

then that the simple operation of loosening the surface soil with hoe
or fork to the depth of a few inches will stop the w^ter from rising

higher than just where the plant roots are situated below the surface

of the ground, md check loss by evaporaticn. This loss can also be

prevented by protecting the surface soil from the rays of the sun by-

means of a mulch of leaves or trash. The surface soil being theieby

kept cool, evaporation is checked. Both of these methods aie api li-

cable in the case of a tree plantation, such as an orange grove.

If a circle with a radius of about 3 feet be marked around the tree,

the enclosed surface soil may be scratched up and a layer of trash be
placed around the base of the stem as well, a considerable amount of

w^ater will be saved for the use tf the plant.

Further, as the wind is such a powerful factor in causing evapora-

tion, any method which will prevent the wind from blowing across

cultivated land, will tend to decrease the loss by evaporation. This

saving of soil moisture may be secured, as has already been mentioned,

by the planting of wind breaks.

The reader can verify some of the above statements for himself in

the following manner :

—

Pack long glass cylinders full of dry soils of different kinds and
invert them in soup-plates of water. Note the different heights to

wl ich the water rises fn each case, and also the effects of loosening

the top layers or of changing the texture of soils by the addition of

clay, sand, humus, &c.

(iii.) Transpiration. The method of this process will be discussed

under the heading of ' water in the plant.' It is the method by which
the plant breathes out through the pores of the leaves its excess of

moisture. Eemembering that for every pound of dry matter added to

the weight of a plant, about 300 pounds of water have to be taken in

at the roots, it will be realised what a large amount of water is removed
from the soil by the plants. The loss of water in this manner cannot

be controlled as can the losses by percolation and evaporation ; this pro-

cess must in fact be considered to be on the whole advantageous. Yet
we can reduce the loss by clean cultivation, i,e, hj allowing only

those plants which we are cultivating to take water from the soil. The
keeping down of weeds in a crop will therefore be the means of pre-

venting the loss not only of plant food but also of soil moisture. The
constant use of the hoe is to be advocated for this reason among many
others.

These few remarks upon the relation of the soil to water may serve

to indicate the lines upon which success in the matter of conserving soil

moisture may be expected. It will be readily admitted that under con-

ditions such as those that exist in Jamaica, any operation that may
assist in this, to however slight an extent, is worthy of the agriculturists'

attention.

2. JFater in the plants.—No practical agriculturist requires to be told

that an adequate supply of water is absolutely necessary for the healthy-

growth of the plant. To arrive at the reasons for this necessity, the

part played by water in the life history of the plant must be con-

sidered.
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Water assists the feeding of the plant in supplying it with the two

elfnients of whith it is composfd, viz. : hydrogen and oxy^/en, which

are necessary for the huildirg up (f certain carbon compounds such as

starch and sugar, and secondly in acting as a vehic'e by which the

other foims- of plant food are distribiited through(ut the plant. The
importance of the wxrk done by water in the second place will be

realised if it is remembered that w ith the exception of 1 he carbonic

acid gas passing in from the air through the leaves, all the substances

that go to build up the plant enter it thrc)Ugh the roots. Further

nothing can pass in through the roots that is not in solution and in

fact in a very dilute solution. It fellows then that the plant is

deperdent upon the water in the soil for the wIk le of its food ccnsti-

tuents except carbon.

Yeiy few soils are ? o poor in available plant fo( d that they cannot

support plant life if ihey have a sufficient water supply. Hint surely

justifie sus in considering that the conservation of soil moisture should

jeceive the utmost attention from the planter.

The nec( ssity for moisture sj rings up simultaneously with the actual

birth of the plart. For the very first process in the plant's life

history, the change from the dormant to the living state, which is

< ailed gej miration— can only take place if the seed is supplied with

water. As the seed ripens it parts with almcst the whole of its water

thereby rendering the protoplasm of the ir dividual cells inactive. For
this ccmplex substance, giving to every cell of the phmt what we know
ts 'life,' can exhibit none of its vital activities in the absence of a

constant supply of water. Thi^ explains why the seed is able to lie

doimant until it obtains sufficient moisture to re-awaken the slumber-

ing protoplasm. The next thirg the \^ ater has to do for the plant is

1o dissolve the food stored up in the seed and bring it into a condition

suited to the requirements of theyouDg plant or embryo. It is, too, the

absorption of water thut causes the seed to swell up and bur^-t its case,

thereby allowing the young plant to make its way out. As soon as the

food store has been consumed, the young plant has to commence ab-

sorbing its food in a crude form from the soil. Water then has to

dissolve from the soil salts containing the following elements :—nitro-

gen, sulphur, phosphorus, calcium, potassium, magnesium and iron.

The other elements required by the plant for food are hydrogen, oxy-
gen and carbon, of these the ctirbon is obtained, as has been mentioned,
from the carbonic acid gas of the air, while the other two are got by
splitting up the w^ater itself into its two component elements. Ihus
with the aid of water the leaves receive a sup| ly oi all these elements
and manufacture them up into the complex organic substances of which
the plant is composed. Ihis passage of water up from the roots to the

leaves may be seen by placing a young plantlet whose roots have been
freed from soil in a saucer of water dyed blue with aniline. After
Eome time the veins of the leaves will be found to be stained.

Of this large amount of w^ater that passes up into the leaves only a

comparatively small proportion is actually required as food, the bulk
of it beirg got rid of by the process of trmispiradon.

The solution which passes in through the plant root must be very
dilute, ^'ome idea of the weakness of this solution will be obtained by
bearing in mind what has already been sai l about the large proportion
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of water necessary to add one pound to the weight of the dry matter in

a plant. It will therefore be readily understood that a great concen-
tration must take place before the dissolve! matter can be utlised. This
concentration takes place in the leaves. Drops of pure water ooz3
through the tiny pares, or stomata, on the leaves and are then evapo-
rated. The stomata are so made that they can regalate the a nount of

water that is transpired. When there is a liberal supply of water pass-

ing up to the leaves the two * guard cells/ which by reason of their

oncave shape form the opening, become turgid. Tais causes them ta
become still more concave, thus increasing the size of the opening.

IMore water is in consequence able to piss out If on the other hand
the plant is becoming dry, these cells collapse closina^ the opening.

The amount of water transpired is thereby very much diminished.

This function is such an important one that there is an intimate con-
nection between the form of the leaf and and the amount of transpira-

tion required.

Take examples of plants grovn under very different coiditions—the

banana growing in moist situations, requiring a large supply of water,

and the cactus plants which grow in dry sandy places ind seem to re-

quire no water at all. What is the difference in the form of the leaf ?

The huge leaf of the banana increases the number of the sto nata to

such an extent that the plant is able to get rid of an enormous amount
of water, while the leaf of the catcus has almost entirely disappeared

in order that the number of the s omata may be so reduced as to check

transpiration.

A simple experiment will prove that this process takes place.

(Jover two tumblers partially filled with water with post carls t'arough

each of which a small hole has been bored. Through the hole in each

card insert a fresi green twig, seeing that it fits tightlv' and dips into

1 he water. Cover each twig with another tumbler, clean anl dry.

One pair of tumblers should now be placed in the sunlight and the

other in a dark corner. If these are examined after a few minutes, it

Nvill be found that the upper tumblers are dim with moisture

.

This dimness will be apparent to a ver}^ much greater extent in the

case of the one that has been exposed to the sunlight. This experi-

ment proves not ouly that plants transpire, or give off water vapour,

but also^that this action takes place much more quickly in the sunlight.

If it were not thatp'ants lose water by transpiration, cuttings, bud-

wood, &c., might be kept for any lenojth of time without withering.

It is owing to this work of the leaves that it is found necessary to di-

vest the budwood of all its leives before proceeding to cut out buds,

in order that its moisture mny be preserved.

Normal transpiration is beneficial to the plant because it helps to

cause the upivard flow of the sap As soon as it becomes excessive,

however, as in times of drought, the plant begins to suffer. As soon

as the amount of water transpired is in excess of what passes in at the

roots, the leaves will wither.

The amount of water contained in a plant varies considerably with

the kind of plant, and, in the same plant, with the period of growth.

Further, some parts of the same plant contain more water than

other parts, e.g. the average amount of water in a plant is from 60 to

80 per cent, but the percentage in a ripe fruit is considerably hig .er.
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and in a dry seed far less, than the average. The moisture in a plant is

easily estimated by weighing out a portion of the plant, drjdng at a

temperature of 212^^ F. for about half an hour, and weighing again
when cool. The decrease in weight gives the loss in drying, or the

amount of moisture.

In conclusion, a word or two might be said as to the effect on the

plant of an unfavourable water supply. As was stated when dealing

with irrigation, an excess of moisture in the soil means the absence

of oxygen and the consequent rotting of the root Seeds are often

prevented from germinating by a similar state of affairs. It should

also be borne in mind that the plant does not require the same amount
of water the whole year round. In the growing season it will natu-

rally reqiiire more than when passing through the resting stage.

A careful study of the life and habits of the plant must greatly assist

the cultivator in his endeavour to obtain the largest return for the
smallest outlay.

Although this article is styled "Water in some of its relations to

agriculture," but a few of these important relations have been consi-

dered. The many other relations such as the effect of water in the

formation of soils, the uses of water on an estate, both for purposes of

power and of cleansing, and the supply for stock are far too important
to be lightly passed over at the end of an article.

WASHING COCOA.
IMr. S. H. Davies who has been for some time eno^ao^ed in makinof

chemical experiments on Cocoa, etc., for Messrs. Rowntree, writes aa

follows :

—

" »Iy reply to your questions concerning the advantages of washing
Cocoa would be :— (1) The loss oi weight is appreciable and might
amount to 2 or 3 per cent., a serious it^m when dealing with large

quantities of Cocoa. (2) Washing renders the Cocoa more friable.

(8) If the brokers are accustomed to Jamaican Cocoa with a certain

appearance, they will resent any change; they are conservative and
have many strange conventions about the appearance of Cocoa. (4)

Removal of the pulp by washing will not greatly ; educe the time of

drying.

"On the whole I should advis^ against washing cocoa. All this ap-

plies to a properly ferment d Cocoa, not to the native dried stuff."

AN OPEN LETTER TO A SMALL CULTIVATOR OF
COCOA.

VARIETIES OF COCOA.

Dear Titus,

What an extraordin ary vareiety there is, both of shape and colour,

in the pods growing on your " chocolate" trees. Those short, fat,

smooth skinned pods are called Calahacillo cocoa by the Spaniards

;

the big, heavy, broad-shouldered and straight pods with a rough skin
are the Foradero kind, or Trinidad cocoa, and the long curved pods,

constricted at the upper end, tapering at the lower end, with a deeply
wrinkled skin are the Criollo variety. Each may be bgain divided
into red or yellovv, mottled or buff, thin skinned or thick skinned.
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Even then we shall not have t xhnusted the shapes and colours of pods
in your cocoa patch because mo>t of your trees are hybrids and cannot

be said to belong entirely to anyone of the three chief varieties named
above. Still you could distinguish roughly from the appearance of

the pod, more accurately, however, from its contents, to which variety

a given tree is most nearly akin.

Thus a Calahacillo tree gives pods containing little boans. deep pur-

ple, greyish purple or even slate coloured, having a disagreeable, bitter,

woody flavour; the Forastero gives big beans of a pink or pale purple

tint, while the true Criollo yields plump white beans of a sweetish plea-

sant taste.

The Calabacillo cocoa is the least valuable variety and should never
be planted. With the means at your disposal, you will be unable to re-

move that bitter flavour so that the chocolate manufacturer cannot use

these beans for his finer confections and you cannot obtain a good price

for them. You will probably find too many Calabacillo trees in your
cultivation, your blend requires sweetening with au admixtnre of the

other two kinds, especially the Criollo, nr white bean. When plant-

ing, cut open one bean from each of the selected pods— if it is white or

pale i^ink in colour, plant the remaining beans.

I assure you, Titus, you and your children vvillbless me for this advice..

PLANTING.
If you have a chance of planting on a slope giving shelter from the

prevailing winds by all means do so. If not, a line of rose-apple or some
form of wind belt should be established.

I beg you will not follow the example of your neighbours and plant

too closely. When the trees are fully grown the space should allow

of free circulation of air. A good distance is 15 feet in deep soil ; in

poorer soil when the trees are not likely to attain any great size 12

feet is the closest permissable ; if your soil is bad, don't plant cocoa at all.

PRUNING.
I see you are trimming your trees so as to keep them low and bushy.

I sbould advise that you should not heavily prune the top branches. By
all means cut off branches which are growing downwards A plan fol-

owed in Trinidad and elsewhere is to allow three main' branches to

grow and then, if the tree requires balancing, allow too shoots to grow
higher up on the lightest branch so as to form a sec >nd three-prong

arrangement. You will then carefuF-y lop off all gourmandisers"
and suckers that make their appearance.

Pruning is so all important that you u ill doubtless attend to it yourself

A young tree is suon ruined by indiscriminate slashing with a cutlass.

PICKING.

Asa careful man, Titus, you always use a cocoa knife to cut off your
pods, but there are still mariy Jamaicans who deliberately wrench the

pod from the tree by hand, leaving a wound which takes long to heal
and destroying all chance of fresh blossom forming on the spot.

This is the greatest crime in the cocoa planters calendar.

SWEATING.
Accumulate at least 500 poda before breaking.

You will get better results by curing larger quantities 2,000 to

4,000 pods is a convenient quantity. Black pods should be broken
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separately, the contents dried directly in the sun and put aside as in-

ferior cocoa.

Tor the clean contents I should recommended the following " sweat-

ing" process.

A simple box is made one foot deep and varying in length and
width according to ihe quantity of cocoa. Thus the contents of 1,000

pods require a box 2 ft. 6 in. long, 2ft. wide and 1 ft. deep (inside

measurements) and will fill such a box to a depth of 9 in.

It must be constructed so that no iron nails come in contact with

the cocoa, for iron is attacked by the sweatings" forming a black

liquor which discolours the cocoa.

Qhe bottom of the box is bored with many holes, it is raised from
the ground on two blocks of wood. It should be under cover and in a

clean place free from dust. No lid is required.

After filling with cocoa, cover with a piece of clean sacking Each
morning turn up the whole mass with the hands ; the cocoa which was
at the sides and bottom being now towards the centre. If the quanti-

ty is small, turn out to dry on the fifth day, if larger (say, over 2,000

pods) on the sixth ^day, i e, alter five full days' ''sweating,^' Scrub
out the box thoroughly, wash and dry the sacking before beginning a

fresh batch. Thus by a short fei mentation of a shallow mass, with
plentiful access of air, you will get better results than by keeping the

mass closely packed together in a deeper vessel. You may not believe

me, 1 itus, but the close packing of the mass does not make it hotter
;

on the contrary the more air reaches the mass, up to a certain limit,

the hotter the cocoa \\ill become.

As prices stand at present you will not. find it advisable to ferment
for a hnger time, but on the other hand I cannot recommend you to

shorten the time by a single day as your cocoa would then retain too

much of its original bitter flavour.

DRViNG.

To obtain a good colour and appearance you should not let the co-

coa dry too rapidly during the first day. Thus if you have turned out

your cocoa from the box in the early morning (it should never be turn-

ed out at any other time), keep turning it over con inually and, if the

sun's heat is intense, cover your cocoa from noon to 2 o'clock, then ex-

pose again until evening.

;

Next morning, at sunrise, rub the cocoa well by hand, or dance it

with the feet, until you get a uniform glossy appearance, spread it out

and allow to dry on successive days until the bean breaks readily be-

tween the fingers.

"

Hoping that your autumn crop will prove as large as the plentiful

blossom indicates.

Yours, S. H. D.

*NATURE STUDY IN RURAL SCHOOLS.
Everyone who is familiar with the work of our Education Depart-

ment knows that the Inspectors are given explicit instructions to dis-

countenance the unintelligent teaching of science, and to do everything
in their power to encourage the observation and study of natural

* Nature, April 5, 1900.
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objects and phenomena. The " objecb lessois," which are given in the
lower standards, are intended to lead the pupils to use their eyes and
compare one thing with ano hsr ; and though they have b 3come in

some schools of too d^"' ailed a character to develop the faculties of

observ ^tion and reasoning, the fault is chiefly due to the fact that many
teachers are not observt^rs of nature themselves, and are therefore un-
able to describe natural things exc pt in the 1 mguage of the text-book.

Every effort has, however, been maHe by the Education Department
to show teachers that this is not the kind of teaching intended to be
given as object lessons. Several circulars have been issued containing

instructions as to what should be done, and the new Boar l of Educa-
tion has shown sympa hy with the work of arousing interest ia nature

b}' issuing a circular, from which the following extracts have been
taken, to managers and teachers of rural elementary schools. The
issue of this document by Sir Gr. W. Kekewich at the v^ry com uence-

ment of the work of the Board of which he is the secretary, may, we
trust, be taken as an indication that increased attention is to be given
lo the teaching of scientific subjects in elementary schools:—
The Board would deprecate the idea of giving in rural elemen'ary

schools any professional training in practical agriculture, but they
think that teachers should lose no opportunity of giving their scholars

an intelligent knowledge of tiie surroundings of ordinary rural life

and of showing them how to observe the processes of nature for them-
selves. One of the main objects of the teacher should be to develop

in ever}^ boy and girl tiiat habit of inquiry and research s-o natural to

children
;
they should be encouraged to ask their own questions about

the simple phenomena of nature which they see around them, and
themselves to searcii for flowers, plants, insects, and other objects to

illustrate the lessons which they have learnt with their teacher.

The Board consider it, moreover, hi;ihly desirable that the natural

activities of children should be turned to useful account—that their

eyes, for example should be trained to recognise plants and insects

that are useful or injurious (as the case may be) to the agriculturist,

that their hands should be trained to some of the practical dexterities

of rural life, and not merely to the use of pen and pencil, and that
the}^ should be taught, when circumstances permit, how to handle the

simpler tools that are used in the garden or on the farm, before their

school life is over

The Board are of opinion that one valuable means of evoking inter-

est in country life is to select for the object lessons of the lo^^er stan-

dards subjects that have a connection with the daily surroundings of

the children, and that these lessons should lay the foundation of a

somewhat more comprehensive teaching of a similar kind in the uppar
standards. But these object-lessons must not be, as is too often the

case, mere repetitions of descriptions from text-books, nor a mechani-
cal ii terchange of set questions and answers between teacher and class.

To be of any real use in stimulating the intelligence, the object les-

sons should be the practising ground for observation and inference,

and they should be constantly illustrated by simple experiments and
practical work in which the cj.ildren can take part, and which they
can repeat for themselves at ho ne with their own hands. Specimens
of such courses can be obtained on applicat on to the Board of Educa-
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tion. These may be varied indefinitely to suit the needs of p irticular

districts. They are meant to be typical and suggestive, and teachers,

it is hoped, will frame others at th-^ir discretion. Further these les-

sons are enhanced in value if they are connected with other subjects

of study. The object-lt^sson, for example, and the drawing lesson may
often be associated together, and the children should be taught to

draw actual objects of graduated difficulty, and not merely to work
from copies. In this way, they will gain a much more real knowledge
of common implements, fruits, leaves, and insects than if these had
been merely described by the teacher or read about in a lesson-book.

Composition exercises may also be given—after the practical experi-

ments Hnd observations have been made—for the purpose of training

the children to express in words both what they have seen and the

inferences which they draw from what they have seen ; and the chil-

dren should be Frequently required and helped to describe in their ex-

ercise books sio^hts of familiar occurrence in the woods and in the

fields. Problems in arithmetic connected with rural life may a so be
frequently set with advantage.

The Board of Education also attach considerable importance to the

work being done by the elder scholars outside the school walls, whe-
ther such work takes the f >rm of elementary mensuration, of making
sketch plans of the playground and the district surrounding the school,

of drawing common objects, pouds, farms, and other suitable places

under the guidance of the teacher, or of the cultivation of a school

garden.

The teacher should as occasion offers take the children out of doors

for school walks at the various seasons of the year, and give simple

lessons on the spot about animals in the fields and farmyards, about
ploughing and sowing, about fruit trees and forest trees, about birds,

insects and flowers, and other objects of interest. The lessons thus
learnt out of doors can be afterwards carried forward in the schoolroom
by reading, composition, pictures, and drawing.

In this way, and in various other ways that teachers will discover

for themselves, children who are brought up in village schools will

learn to understand what they see about them, and to take an intelli-

gent interest in the various processes of nature. This sort of teaching

will, it is hoped, directly tend to foster in the children a genuine love

for the country and for country pursuits.

It is confidently expected that the child's intelligence will be so

quickened by the kind of training that is here suggested that he will

be able to master, with far greater ease than before, the ordinary sub-

jects of the school curriculum.

REGULATIONS FOR CASTLETON AND HILL
GARDENS.

GAiiTLETON Gardens.
1. All games, such as running, jumping, or flying kites, are pro»

Mbited.

2. Any employe selling flowers, plants, &c , without at the same
time giving a receipted bill for the money, will be instantly dismissed.

Yisitors are requested to insist on having receipts.
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3. On Sundays no orders can be received, and no flowers, plants, &c.,

will be sold.

4. Employes giving away flowers, leaves, &g., or allowing any visi-

tor to take them, are liable to instant dismissal.

5. Visitors shall not climb any tre3, nor walk on any bed or border.

6. Visitors shall not touch, cut, or pick any flower, leaf or twig, nor
in any way to injure any p^.ant

7. Visitors shall observe strictly any notios that may be exhibited

for their guidance.

8. Any person who conducts himself in a disorderly manner, or who
is not decently clothed, or who contraveies any of the Regalations

may be removed from the Garden.

9. Any person who does any act in contravention of any of these

Regulations, will be prosecuted under Section 5 of Law 4- of 1899,

whereby he is liable to a penalty not exceeding £5, and in default of

payment, to be imprisoned for a term not exceeding one month with
or without hard labour.

10. The whole or part of the Garden may be closed at any time for

any period, by order of the Governor, on notice being given in the

Gazette, and at the gates of the Garden, at least seven days beforehand.

11. The Garden shall be open every day from 6,30 a.m , and shall

be closed at the following hours in the evening : —
During October, November, December and January at 5.30.

During February, March, April and September, at 6.0.

During May, June, July and August, 6.30.

12. A bell shall be rung a quarter of an hour before closing time,

as a notice to visitors.

Hill Gardens.
1. Any employe selling flowers, plants, etc , without at the same

time giving a receipted bill for the money, will be instantly dismissed.

Visitors are requested to insist oa having receipts.

2. On Sundays no orders can be received, and no flowers, plants,

etc., will be sold.

3. Employes giving away flowers, leaves, etc, or allowing any Visi-

tor to take them, are liable to instant dismissal.

4. Visitors shall not touch, cut or pick any flower, leaf or twig, nor
in any way to injure any plant.

5. Visitors shall not climb any tre?, nor walk on any bel or border.

6. Anyone found trespassing in the Plantations, or cutting or gather-

ing wood, posts, grass, or anything of value, the property of the Pub-
lic Gardens and Plantations, or being in possession of such and unable
to give a satisfactory explanation, will be prosecuted.

7. Anyone found maliciously damaging, or known to have mali-

ciously damaged, or caused to have damaged, any stock, fence or por-

tion thereof, gate, building, tank, tree, plant, or anything of valu3,

the property of the Public Gardens and Plantations, will be prosecu-

ted.

8. Visitors shall observe strictly any notices that may be exhibited

for their guidance.

9. Any person who conducts himself in a disorderly manner, or who
is not decently clothed, or who contravenes any of the Regulations
may be removed from the Gardens.
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10. Any person who shall do any act in contravention of any of

these Regulations will be prosecuted under Sec. 5 of Law 4 of 1899,

whereby he is liable to a penalty not exceeding £5, and in default of

payment, to be imprisoned for a term not exceeding one month with
or without hard labour.

11. The whole or part of the Gardens may be closed at any time for

any period, by order of the Grovernor, on notice being given in the

Gazette, and at the gates of the Gardens, at least 7 days before hand.

12. The Gardens shall be opened every day from 7 a m. to 4 p.m.

ADDITIONS AND CONTRIBUTIONS TO THE
DEPARTMENT.

Library.

Europe.
British Isles.

Annals of Botany, June. [Purchased.]
Botanical Magazine, June. [Purchase!.]
Bulletin, Kew Gardens, App. III. 1900. [Director.]

Chemist and Druggist, June 16, 23. [Editor.]

Garden, June 16, 23. [Purchased.]
Gardener's Chronicle, June 16, 23. [Purchased.]
Nature, June, 14, 21. [Purchased.]
Pharmaceutical Journal, June 16, 23. [Editor.]
Sugar, June. [Editor.]

W. Indian and Com. Advertiser, June. [Editor.]

France.
Sucrerie indigene et coloniale, June 12, 19, 26. [Editor.]

Germany.
Notizblatt, Berlin, June. [Director.]

Asia.

JCndia
Planting opinion, May, June. [Editor.]

Ceplon.
Times of Ceylon, May, June. [Editor.]

Straits Settlement.
Report, Botanic Gardens, 1899.

Java.
Proefstation E. & W. Java, No. 44. [Director.]

Reports of Agri. Stations, Verslag over 1899. [Director.]

ArSTRALIA.
Queensland.

Queensland Sugar Journal, May. [Editor.]

Africa.
Cape of Good Hope, Agri. Journal, May 10. [Dept. of Agri.]
Central African Times, May 5, 12. [Editor.]
Agri. Journ. and Mining Record of Natal, May 25.

West Imdies,
Jamaica. .

Journal, Jamaica Agri. Soc. July. [Secretary.]

Trinidad.
Proc. of Agri. Soc. Jan. 23, Feb. 13, Mar. 13, April 10, 1900. [Secretary.]

British North America.
Ontario,

Annual Report of the Cheese and Butter Associations 1899. [Dept. of Agri.]
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Ottaica.

Experimental Farm Reports for 1899. [Dept. of Agri.]

United States America.
Publication^ of the U. S. Dept. of Agriculture.

Scientific Bureaus and Divisions.
Division of Forestry

27 (Practical Tree Planting in Operation.)
Division of Vegetable Physiology and P*athology

19 (Stigmonose : A iisease of Carnations and other Pinks)

Experimental Station.
Alabama, Auburn

108 (Tomatoes)
Califuruia, Berkeley

129 (Report on the condition of Olive Culture in California)
Michigan, Agricultural College

179 (Sugar Beet Investigations)

180 (Some Insects of the year 1899.)

Vermont, Burlington
78 (Analyses of Commercial Feeding Stuffs)

79 (Analyses of Commercial Fertilizers)

80 (Analyses of Commercial Fertilizers)

Virginia. Blacksbury
101 (Orchard Technique. Apple production in Virginia)
102 (The Crop Pest Law)

American Journal of Pharmacy, July. [Editor.]

Torrev Club Bulletin, June. [Editor.]

The Plant World, June. [Publisher.]

Polynesia.
Planter's Monthly, Hawaii, June. [Editor.]

Seeds
From Etc. H. R. Scotland, Vale Royal.

Erythruxylon areolatuin,

Brunfelsia sp.

White Lignum vitse.

From jR. K. Tomlinson, Esq., Lacovia.

Lagetta Imtearia.

ISTelumbium luteum.
From God. Botanic Gardens, Saharanpur.

Amoora Rohituka
Calotropis gigantea

Cedrela Toona.
Dendrocalamus Strictus.

Diospyros E mbryopteris.
Eryihrina vespertilis.

Eugenia latifolia.

Garcinia Livingstonei.

Milletia glaucesens.

Pongamia glabra.

Sterculia fulgens.

From. Botanic Gardens, British Guiana.
Victoria Regia,

Plants.
From E. K. Tomlinson, Esq., Lacovia.

Mammea americana.

Herbaeium.
From Br. Grabham, Kingston.

Clusia sp.

Canella alba.

From Eev. H. H. Scotland, Vale Royal.
Erythroxylon areolatum.

[Issued 4th August, 1900.]
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ORANGE CULTURE AND DISEASES.*
The orange tree of which we are about to trace the history, belongs

to the order Rutacese and to the tribe Aurantiaceae of which it forms

the type, and is among the most beautiful gems of the vegetable king-

dom. A tree which is so agreable in every way, must have attracted

the attention of man from the earliest dawn of civilization.

It was supposed by the older botanists that the orange tree was a

native of Mauritania and that the golden apples which Hercules car-

ried away from the gardens of the Hesperides must have been oranges.

Coelius declares that the orange tree was introduced from Mauritania

into Media, (Northern Persia) and thence into Greece and Italy. But
though the orange tree is naturalized in several places of Algeria and
Morocco, it is never met with in a ,>eally wild state. Several authors

affirm that the orange tree was known to the Romans who called it

Citrus, but there are data to prove that the Romans applied this name
not to the orange but to the lime or citron, which towards the end of

the 2nd century theyi had introduced from Media and Palestine into

Italy,

According to several Arab writers the orange tree was brought by
the Arabs from the countries beyond the Granges, and that after the

300th year of the Hegira, about the 10th century of the Christian

Era, they spread it into Asia Minor, Palestine, and Egypt, and be-

came very common in the gardens of Tharsus, whence it was distribu-

ted to all the countries bordering on the Mediterranean, where they

had established their empire. In fact modern travellers attest that the

wild orange and lemon trees are very abundant in the forests on the

southern slope of the Himalaya beyond the Ganges.
The sweet orange grows wild in the Southern Provinces of China,

in Northern India, Amboyna, the Banda Islands, and in several islands

of the Pacific. Several writers, among whom is the celebrated Lou-
reiro, affirm that the sweet orange tree was imported into Europe by
the Portuguese, about the 14th century. From Portugal the orange
tree seems to have passed to the countries bordering on the Mediter-
ranean sea. But there are reasons to believe that at least in Asia
Minor and Palestine, and also in several islands of the Mediterranean,
among which is Malta, the sweet orange, usually called the ordinary

* A lecture on « Orange Culture and Diseases' delivered by Dr. J, Borg, M.A.j
M.T)., at the Malta Archeological and Scientific Society.
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or flat orange, was received direct through the Persian Gulf, although
its yariety, the oval orange, must have been really a Portuguese in-

troduction.

It is with the greatest difficulty, that we can trace the numerous
varieties of the orange tree to their respective species. Thus it is now
imiversally admitted that the bitter or Seville orange, which is still by
many authors considered as a distinct species (Citrus Bigaradia), as-

sumed its rough peel and bitter taste after its introduction into Eu-
rope. Also, the sweet orange has been made to assume numberless
forms in the European gardens, although the principal varieties of this

delicious fruit have been produced by special condiiions of soil and
climate of their new home, and not by the ingenious contrivances of
cultivators. The curious form of the orange tree known as Bizarre, is

remarkable for producing on the same branch and often in the same
bunch perfect lemons and perfect Seville oranges, the pips of the

fruit similar to the Seville orange will germinate and produce Seville

orange trees, and the pips of the fmit similar to the lemon will pro-

duce lemon trees. Therefore, unless we are ready to admit that two
distinct species may originate from the same tree, we must agree that

the orange and the lemon tree are, in fact, varieties of the same species.

It is the general opinion of botanists that the lemon, the citron, the

lime, the bitter and the sweet orange, the mandarine orange and others,

are merely several distinct forms of the same species of the wild lime
which grows in the forests of Northern India and Southern China.

The orange tree flourishes in a great diversity of climates, but too

much heat and too much cold are alike contrary to it. The orange tree

is a large-leaved evergreen ; moreover its buds are not covered with the

scales and cottony substance which cover the buds of deciduous trees,

that is, it has no provision to resist the severe cold of northern latitudes.

Although we cannot agree with the old writers, who stated that the

orange tree cannot grow beyond 50 miles from the sea-shore, yet in the

regions situated near the sea, the temperature is more uniform, and
there the orange tree, which is peculiarly sensible to variations of tem-
perature, flourishes better than in inland countries. The direct heat of

a tropical sun is unfavourable to the development of the orange tree,

and there it requires the shade of large forest trees, to bring its fruit

to maturity.

A locality exposed to the northern winds is not suited for an orange

grove. We find that the forests where the orajige tree grows wild are

situated on the southern slope of the Himalayan and Quen-lun Moun-
tains. A northern situation retards the blooming season and exposes

the trees to the immediate action of cold winds, which strip them of

their leaves and dry up the new twigs, so that in a severe winter the

tree ceases to be an evergreen.

Too sandy and too compact soils are alike unsuitable for the regular

growth of the orange tree. This tree, when planted in a sandy soil, is

very liable to suffer from dry weather. A sandy soil is, generally

speaking, a poor soil, because the nutritive compounds on which the

tree subsists are very readily carried away by rain water, beyond the

reach of the roots of the orange tree, which, it must be remembered is

essentially a surface feeder. A too compact soil keeps the water stag-

nant and is one of the chief of causes chlorosis. Moreover the roots are
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compelled to remain very near the surface and tlieref»'re must be ex-

posed to great heat in summer and to great cold in winter. Also, in a

compact clayish soil the root system is particularly subject to dry rot.

With regard to the chemical composition of the soil, we may say that

the oraDge tree requires a soil containing a high percentage of carbonate

of lime and oxide of iron, and only a moderate quantity of clay (alumi-

na). When the percentage of clay is very high, or wh«n the orange

tree is situated on a subsoil of clay, it produc s fruit having a very thin

rind, and a very luscious flavous, but unfortunately easily subject to

rot and cannot be much depended upon for exportation. This is the case

of some orange groves at the Boschetto. When the subsoil consists of

soft porous rock, the fruit is large, has a thick rind, the oil glands and the

aromatic properties are well developed. This may be observed in the

orange groves of Casal Lia, CasalBalzan and Uasal Attard. If the subsoil

is very hard and compact and therefore very dry, as the subsoil of the

orange groves at Musta, the fruit is small sized, the rind is thin, but

the pulp is very juicy and delicious. Fruit grown on such a subsoil

ripens early and is in every way suitable for exportation. Whatever
the quality of the soil may be, still we may grow the orange tree to

advantage, provided that the soil is so regulated that there will be a

perfect drainage. A layer about two feet in thickness, and consisting

of rubble and stones, and covered by two or three inches of thin rub-

bish will constitute by itself a perfect system of drainage to favour

the flow of superfluous water in winter. The layer of earth which
covers that of rubble should be two feet in depth and never less than
1 foot and a half. As the rootlets will hardly ever penetrate beyoud
the layer of rubbish, and as drought prevents the formation of roots

within six inches from the surface, we may say that the soil in which
the orange tree thrives is from twelve to eighteen inches in thickness.

The orange tree does not exhaust the soil very rapidly. The pro-

duce of the orange tree are the fruit and the pruned branches so that,

strictly speaking, the soil is depauperated of its nutritive substances

for the same amount which these substances enter into the composition

of the fruit and the pruned branches. If the nutritive elements of the

pruned branches are again returned to the soil in the form of wood ashes,

we will find that, even after the lapse of several years, the orange
grove can hardly be said to be impoverished at all. In the raising of

crops of cereals and other annual vegetables we meet with the reverse.

In these crops we carry off both the fruit and the plant which pro-

duced it, or in other words the earth loses for ever all the nutritive

substances absorved by the action of the roots. ^Tow, the vast per-

centage of the weight of an orange, consists of water and hydrocar-
bons, and of a few nitrogen compounds which the tree receives directly

or indirectly from the air. The small amount of phosphates and
potash necessary for the formation of the fruit and the perfection of

the orduge pips is compensated by the stable manure which is sup-
plied to the orange grove at regular intervals of six or eight years.

1 he effect of a too liberal supply of stable manure on the orange grove
is the production of exuberant foliage and large fruit with a thiek peel.

The fruit loses much of its aroma and become fibrous. On the contrary
a soil very poor in nitrogen compounds produces tiny orange delicious

in flavour but unfit for commerce. The chemical manures which pre-
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ferablj^ should be supplied to the orange grove are the assimilable salts

of phosphorus and potash. Already we see that the more experienced
foreign cultivators are abandoning the use of nitrate of soda ani have
taken to use the superphosphates and chloride of potassium in moderate
quantities. To this chemical manure I prefer bone-dust and wood
ashes, which are cheap 3r, less active, and have, a more durable
influence on the soil. Stable manure, particularly cow-manure, is an
excellent compost f )r the orange grove, provided it is sufficientl}^ rot-

ten to prevent any undue fermentation when suppUad to the soil. But
as it contains a high percentage c : nitrogen compounds, a liberal

suppl}" should be avoided to prevent the deterioration of the fruit.

The orange tree can be multiplied by seed, by cuttings or by layers
;

but the practice of propagating the orange tree by layers and cuttings

has been long ago abandoned in this Island, and even on the northern
shores of the Mediterranean where it was, until lately, the preferred

method ; it is getting superseied by the propagation by seeds It

was, anciently, the practice in these Islands, to raise all the varities of

the orange tree directl}' from seed. Experienc3 teaches us that sweet

orange trees thus obtained are very liable to suffer from gummosis
;

the great bane of the orange grove. Of all trees of the orange tribe,

the Bit'er or Seville Orange is the least subject to infection by gum-
mosis, and if infected, it is the best constituted to bear it for a long

time and often to overcome it. In fact in favourable years such as this

year, the diseased bark soon gets covered by a new layer of healthy

bark which definitely prevents the extension of the disease. For this

reason it is now the common practice to sow the pips of the Seville

Orange and when the young seedlings have acquired a sufficient size,

they are removed from their beds to a proper place in a nursery, plant-

ing them about two feet apart When the trunk is about J of an inch

thick it may be grafted with those varieties of the orange tree which
we desire to propagate. When the grafted trees have grown enough,

the}" are transplanted in summer with a good ball of earth to their de-

finite place in the orange grove, setting them at a distance of 15 feet

apart.

I must pass over, as useless or impracticable, all the various

forms of grafts which have been recommended for the orange tree.

Some of these grafts, such as the graft Houard, the whip grafting, the

saddle graft and others, are used oaly by amateurs to procure young
productive trees ol much interest from a horticultural point of view.

But the trees thus obtained are very short lived, and the graft itself is

a precarious operation, which requires much skill and patience on the

part of the gardener. The same may be said of the graft by inarching,

which was much recommended by some Maltese orange growers. But
although it produces trees of a sufficiently long life, it is not suited for

an extensive nursery where the orange grower has to raise hundreds of

grafted trees every year. Shield budding is the only kind of graft

which I can recommend for the orange tree and of the various methods
of shield buddiog, I prefer the upright T method. " In order to effect

this, a longitudinal incision is made through the bark of the stojk

down to the wood, and is then crossed at the upper end by a similar

cut, so that the whole wound resembles the letter T. Toen from the

scion is pared off a bud with a portion of the bark, having the form of
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an inverted cone, and the latter is pushed below the bark of the stock

unlil the bud is actually upon the naked wood of the stock ;
the upper

lips of the wound in the stock and that of the bud are made to coincide,

and the whole fastened down together by a ligature." Experience shows

that the be^t time for carrying on this operation is from M ai ch to Sep-

tember, on a fine cloudless morning, when the sap is circulating freely

under the bark. After two or three weeks, when the graft has suc-

ceeded w^e may loosen the ligature and the J'oung shoot which springs

from the bud tied to the upper end of the stock.

The orange tree continues to grow long after the blooming season

is over, and thro;^ s out new shoots, and sometimes fresh blossoms

throughout the summer, being checked only by the approach of win-

ter. It is therefore a tree ^!\hich requires a large amount of l umidity,

"without which, it not only ceases to grow, but cannot ripen the fruit

or even keep it 1 anging on the branches. It is a surface feeder re-

quirii g a large allowance of air for its roc ts, I ut at the same time

cannot tohrate protracted dry weather, and the necessity of well

regulated irrigation is a prominent feature in our orange groves. It

is usual to I egin wat( ring the trees about the middle of June. But
when we have a sandy soil or a ver} open subsoil, or when we have a

lainh ss and windy spring we cannot slick to this date, v\ithout risk-

ing the crop, nay the life of the trees In a d( ep soil it is ei ough to

water the tiees once every three weeks, but in a shallow and particu-

larly in a sandy soil the intervals between one irrigation and anoiher

fhould not be longer than fifteen days, and the water should be dis-

tributed 0^ er a larger area. It was said that slightly brackish water

is not suited for the orange tree. Certainly, pure, well serated fresh

water is much better, but it l as been proved that bi ackish water is not

dangerous, and that it does in no way interfere, w^ith the quantity or

quality of the crop.

The orange tree should be tilled at least twice a year. The first

tillage should be performed some time after the first rain^^, to remove
the weeds and open the earth to enable it to receive better the suc-

ceeding showers. The second tillage should take place in April or

early in May to remove the lingering w^eeds and to loosen the surface

of the soil ISO as to prevent a too rapid escape of the moisture. But
when the weeds are very abundant, the grove should be tilled a third

time early in March to prevent the weeds from running to seed.

In well regulated orange groves, pruning is attended to at least

once every three years. In this important gardening operation we
must take care not to be too free with the pi uning knife so as to
make the tree a cripple. All branches situated within the tree are

fruitless and should be removed. The small dry twigs although trou-

blesome to deal with, should not be suffered to remain. Besides
being unsightly they are the source of much mischief to the young
fruit and twigs. Diseased branches having the symptoms of gummo-
sis should be removed in order to save the tree. Too many wounds
on the same branch should be avoided. But a large wound is worse
than several small ones, because it cannot close and usually forms the
starting point of canker which ultimately kills the tree. When the
wound is of some size it should be covered by some impermeable mix-
ture which keeps off rain water and at the same time keeps the wound
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cool and thus helps it to remarginate. A well kept orange tree

should be treated in pruning so as to assume a low hemisphserical
form, which renders it more productive, more easy of access, and less

liable to be damaged by bad weather.

Diseases.

The diseases to which the orange tree is subject may be divided in-

to three large groups (a) Diseases of animal origin which are caused
by animal parasites (b) Diseases of vegetable origin, caused by fungus
parasites, and (c) Intrinsic diseases which are crused by errors of as-

similation or by unsuitable surroundings.

The diseases of animal origin are, by far the most important as they
have a direct bearing on the crop. The number of insects with which we
have to deal in the orange is legion, and they are continually^ increasing.

Their havoc may be shown by stating that an orange grove infested

with the fruit fly has about 1/3 of its crop ruined by these insects;

and this year I have known several orange merchants re! using to buy
the crop of the orange groves of Casal Lia, Balzan and Attard because

the fruit was hideously disfigured by the new scale insect Parlatoria

Lucasi, Some years ago many orange groves were so badly infected

with the Mytilaspis that many branches withered up and in some
cases the trees had to be removed. On the other hand there are many
insects whose beneficial influence is much felt in the orange grove and
which are the truest friends of the orange grower. We shall give a

brief description of the most important of both.

Among the Coleoptera, the Cockroach order, there are some insects

which gnaw into the trunk of the orange tree. Although these in-

sects are common in America and in several European countries, I

have never noted any borer of the living wood of the orange tree in

these Islands. But there is a Coleopterous insect of great beauty

which feeds on the leaves and blossoms of the orange tree. This in-

sect Cetonia Aurata is an inch in length, has its wing-cases (elitrse) of

a bright green colour. Its head and the upper surface of the Thorax
are of the same colour. Its abdomen is bright purple. It is by no
means a very common insect and the damage caused by it is hardly

noticeable The Lencocselis funesta and the Epicometis squalida are two
Colepterous insects which sometimes may be met with on the orange

blossoms, although they never gave any real cause of complaint to

the orange grower.

The Coccinellidse, a family of the Coleoptera are represented in our Is-

land by some very useful friends of the orange groves. Thus Chilochorus

bipustulatus, Exhocomus quadripunctatus, Cocciuella septempunotata,

Coccinella undecimnotata, Adalia bipuuctata, Halizia decempunctata
and one or two species of Scymnus, are particularly the first two in

the list, common denizens of the orange groves. The larva of the

Chilochorus bipustulatus lives hy eating the young larvae of many parasi-

tes of the orange tree, particularly the larvae of the Scale insects. In its

adult state it is of ths size and form of a grain of wheat, covered all

over with black hairs, and having a transverse white stripe in the

middle of its back. Arrived to maturity it fixes itself on the under
surface of a branch or leaf and becomes a chrysalis. There it under*
goes the usual metamorphosis and in a few days sallies-forth a perfect
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insect a beautiful small beatle eager, as when it was a laryse, to con-

tinue a relentless war upon the Scale insects.

Among the Hymenoptera we couat ©nly true friends of the orange
groves. Such are several species of ants, particularly the red headed
ant "Formica rufa," which I have seen carrying o2 in its jaws the

larvae of the Scale insects. But they may also cause some damage
when they attempt to form a nest in the cankered trunk, as they ex-

hale a certain quantity of formic acid which induces the wood to rot

more rapidly. They may also gnaw asunder the young shoots for the

sake of the juice which contains a certan dose of sugar. Bees are other

hymenopterous insects which are among the most beneficial visitors of

the orange grove. In their busy rambles among the orange trees,

they carry the pollen, the fertilizing agent of the flowers, from one
blossom to another. This inter hybridization of the flowers, is known
to give new energy to the ovary, fertilization is more perfectly con-

ducted, the seed is strong enough to arrive to maturity, and the crop

is thereby rendered more abundant. It is a notorious fact that in this

Island, since the honey bees are no longer seen in swarms hovering
over the orange groves these are not producing so large crops as they

formerly used to do. Early in summer, on the first hot southern

winds we see the young fruit, assuming a yellowish, colour, and drop-

ping by thousands, not being strong enough to draw from the tree

the nourishment required to grow, and to bear the heat of the sun.

If we examine attentively the larger kinds of Scale insects we find

that many of them have a small puncture on the surface ; and if we
crush one of these scales with the finger, we find that it is quite dry
and empty. The puncture was made by a small winged insect,

Aphelinus fuscipennis, whose larva had nourished itself at the expense
of the body of the Scale insect. The proportion of L:!canium Oleaa

(one of the Scale insects) destroyed by the Aphelinus varies from 25 to

75 per cent

Among the Neuroptera we find two species of Chrysopa, the Lace
fly, viz : Ohrysopa Citri and Chrysopa perla which wage a steady war
against the Aphidese These two insects having the appearance of

mosquitoes are very similar to each other. The Ohrysopa Citri is a

four winged insect about half an inch in length of a bright green colour.

Its wings are all of the same size and transparent. This insect both
when it is a larva and when it is an im'^go, is a deadly enemy of the
Aphis, a single individual destroying hundreds of Aphis in 24 hours.

When it appears in great numbers, its eggs may be seen at the ex-

tremity of small filaments attached to the margin of the leaves in trees

infected with the Aphis.
Among the Lepidoptera there are some species of butterflies, whose

grubs destroy the orange-blossoms in the groves of Sicily and Italy.

Fortunately they have not made yet their appearance in this Island,

but we may expect to see their cocoons imported along with Sicilian

oranges. We have a small moth Dacruma coccidivora, which is a true
friend of the orange grove. It is a small white moth, measuring
about half an inch between the tips of its wings. Upon its forawings
there is a black mark like the letter S. The grub feeds upon the
the scale insects and spins for itself a cocoon upon which it fixes the
scales of the insects it has eaten. I found this moth for the first time
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in Musta, but afterwards I met with it in Casal^ Balzan, Lia and At*
tard.

We find two species of flies (Diptera) wliicli are the worst foes of
the orange groves and of orchards in general. One of these fruit-

flies, Halterophora capitata is more common than the other. It came
from India through Suez Canal, Egypt, Greece and Sicily, whence it

probably came to Malta along with Sicilian oranges. It is about 1-6

part of an inch in length, a little smaller than the common house-fly

with a \^hite head, having a yellow line across its forehead. Its an-
tennae are yellow covered with white hairs ; Its thorax is black with
four \^hite lines. Its abdomen striped with yellow add white
lines alternately. Its legs are yellow ; its wings, which are al-

ways kept outspread, have yellow lines and small black dots

towards the tip. It likes to bask in the sun, squatted upon
the fruit and leaves. The other fruit-fly, Halterophora his-

panica, was known long ago in the Azores, Portugal and Spain,

whence it passed into Morocco, Algeria. Tunis and Tripoli, and finally

made its way to Malta, but it is not so commonly met with as the

other. Its general colour, viewed from a distance, is greyish green.

Its wings, except when flying are always kept folded up, and are per-

fectly transparent. This fly shuns the sun, and is generally found
npon the shaded trunk and branches, and goes on the fruit only to lay
its eggs. When the fruit-fly is about to lay its eggs in October, it

seeks the fruit which is most exposed to the sun, as it has* a thinner

peel. With its ovipositor it makes a small pimcture in the peel,

and at the same time drops from four to fifteen tiny white eggs. If

the weather is hot the eggs are hatched in about six days, and the

small grubs pierce through the fruit, destroying the pulp. In about
five days the grubs will grow to the adult stage and the fruit dropping
down, t\ e grubs quit it and hide themselves in the earth, boring

down to about an inch from the surface. There they assume the

chrysalis state, in which they resemble a grain of wheat, though some-
what smaller. If warm weather continues, in five days more, the

perfect insect (the fruit-fly) issues forth from its low abode to renew
the havoc If cold weather sets in, the chrysalis enters into a

lethargic state for the rest of winter, and only awakens to winged
life towards the end of April. Ajjiong the numerous methods
proposed to rid the orange groves of this pest we will mention
only two. The perfect insect can be caught by means of small

boards besmeared with honey and turpentine. The greedy insect

goes to sip the honey and is taken hold of by the turpentine.

Three boards thus besmeared, upon each tree, are quite enough.

The second method consists in kidnapping the grubs while they are

busily destroying the precious crop. All dropped, half rotten fruit

should be gathered every morning and disposed of as quickly and
effectually as possible. Some cultivators sprinlde it with petroleum

and burn it. Others bury it deep underground. It is usual, in

following this last practice to dig a long ditch, and to spread a layer

of quicklime at the bottom
;
upon this is thrown a layer of the

infected fruit, and then another layer of quicklime, and so on, till

the ditch is filled to half a foot from the surface, the whole-

mass is then covered with earth, and well pressed down, and on^-
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no account should tlie ditcli be opened before the lapse of six months,

when the insects and cocoons will be dead, and the rotten fruit will be
found to afford a good compost for the orange groves.

The Toxoptera AuraDtii or Aphis Aurantii is particularly harrassing

to the new shoots of young orange trees, although it is common to see it

on large fruit bearing trees. The young leaves infected with this insect

develop themselves irregularly, become wrinkled and curled. The flowers

drop without blooming or soon after blooming and the tree is greatly ex-

hausted. This Aphis has many enemies among which are the lady*

birds and the laceflies already noted,— and were it not for this, its

prodigious power of increase would soon make orange culture an im-

possibility Tobacco decoction, tobacco fumigation, soot, spraying

with cupric solution, with petroleum emulsion, &c., are equally efficient

methods of getting rid of this insect.

The Scale insects are the most familiar of all pests of the orange

grove. They are generally of a small size, but their vast numbers
make them conspicuous even at a distance They increase with such

marvellous rapidity, as to cover whole orange groves in a few

days ; so that even when the trees appear almost clear of scale insects,

with favourable weather a new outbreak of the disease may be ex-

pected.

The White Scale insect Aspidiotus Limoni is rarely seen on the

orange tree It is as small as a pin's head; of a flattened conical shape,

and perfectly round. The scale itself is transparent, the body of the

insect appearing as a yellow dot ifl the middle of the scale. When
this insect is very numerous, the scales can be obtainad in large flakes

sticking together. Another form of Aspidiotus is the A. Nerii which
is found more often on the Oleander. The male insect is smaller than
the female, and a portion of its life is passed as a scale insect but

having undergone the third month, it issues forth a small gnat-like

insect, multitudes of which are constantly hovering in swarms among
the orange trees.

The large black Scale insect, Lecanium Olese is an old foe of our

orange groves. For its permanent abode it select the green twigs, and
is seen but seldom upon the leaves. It is a black, wrinkled scale of

the size of a small pea, nearly hemisphaerical in shape. When young,
the almost invisible larva wanders upon the foliage and twigs of the

orange tree. After a few hours of this wandering life, it seeks, for

itseK a suitable place where it fixes itself, loses its legs, and secretes a

flmall waxy scale which covers its whole body, and which increases in

size with each moult.

The Mytilaspis citricola is another scale insect having the form of a

grain of sesame or of a comma. It is deep brown ; its variety Mytilas-

pis flavescens being light brown. At the pointed extremity of the

scale is found the head of the insect, whose mouth consisting of two
mandibles and four bristles, is immersed in the substance of the leaf

eagerly absorbing the sap. This scale insect is more commonly seen on
the green parts of the tree, sheltered from the direct rays of the sun.

The small black scale insect, known as Parlatoria Lucasi, is a flat,

black scale of an elliptical shape, surrounded by a white waxy margin,
and having at one extremity, where the head is found, a black dot-like

small scale which is the first tunic secreted by the insect, soon after it
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liad ceased to be a larva. The male insect is mucli smaller, and is re-

presented in the early stage, before it awakens to winged life, by a
white scale, having a black dot at one extremity. Parlatoria Pergandi
is a new scale-insect recently imported from Italy. Presently, it is

limited to some orange groves at Casal Lia.

The Ceroplastes Rusci is a scale insect v\hich is commonly met with
on the Fig-tree, and is rarely seen on the orange-tree in this island,

although in foreign countries it is a n /torious offender.

The Lecanium hesperidum is a grey coloured scale insect, about the

size and colour of a hemp-seed. It has a soft scale which renders it an
ea&y prey to its enemies. The same thing may be said of the Lecanium
hemisphsericum, a round shaped insect of a rusty colour, having a soft

covering like the preceding.

The Bactylopius destructor, usually known as mealy-bug, is very
well described by this name and is a great foe of the orange tree in

Northern latitudes.

The scale insects may be cleared off the orange grove, by sprinkling

the trees with petroleum emulsion, or by fumigating the tree with hy-
drocyanic acid. But this treatment should be carried out when the

larv9D are quitting their mother scale, and unless all orange groves of

the same neighbourhood are similarly treated, we shall have a new out-

break in a few months.
The diseases of the orange tree which recognize as their cause the

presence of fungus parasites are so numerous, that a descripiion of

them would afford matter enough for a large volume. I can only give

a brief sketch of three of them.

Thus the Meliola Penzigi, the black blight of the orange tree, also

called Fumago or Capnodium Citri, make its first appearance towards
the end of the autumn, as small black dots on the leaves, the twigs and
the fruit. These black dots gradually enlarge, and join together, cover-

ing the whole surface with a black soot-like substance. Soon after the

fungus dies, and in dry weather, separates from the green epidermis,

in large crusts. Besides rendering the tree and the fruit unsightly,

this fungus really damages the tree, because it closes up the pores of

the leaf and deprives it of the full benefit of sunshine.

Gumming is an infective disease of the orange tree, due to two and
probably to more species of fungus (the Fusarium, Fusisporium, Clado-

sporium and others.; It is characterized by a gummy exudation from
the bark, accompanied by the death of the bark and the wood under-

neath it. Gumming or gummosis is a deadly disease which works
great havoc in the orange grove particularly in years of drought. It

travels up and down the trunk, disfiguring the tree and finally killing

it, although in large trees the ultimate fate may be delayed for 5 or 6

years. The Seville orange resists this disease better than other kinds

of orange trees, as I have known Seville orange trees coming over gum-
mosis, and reproducing the bark killed by this disease ; and this is one

of the many advantages which the Seville orange presents as a graft-

ing stock.

Polyporus obliquus is also a very fatal and by no means a rare disease

of the orange tree. It is characterized by the formation of a round or

£>val shaped woody outgrowth from the trunk and large branches whicK
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it kilh. This outgrowth contains the spores of the fungus, and should

be destroyed hy fire wherever seen.

The diseases of the orange tree arising from errors of assimilation,

etc., are Chlorosis, Brontosis, " Die-back," Withers (Maltese Lupa)
Antomania, Carpoptosis, Antoptosis, etc. Of these, Chlorosis is a di-

sease common to all vegetables containing chlorophyll, the green

colouring matter of plants. Its principal signs are the following ; the

foliage assumes a yellowish green, then a yellow colour ; the tree ceases

io grow on the summit, and throws out very feeble, thin yellow twigs

from the trunk and larger branches. The flowers drop without bloom-

ing ; the few flowers which may bloom produce tiny yellowish short

lived fruit which never reaches maturity The upper twigs wither and

die, and the tree losing its foliage, falls into a state of cachexy from
which it cannot recover. In the early stages of this disease, the tree

may be saccessfully treated with ferrous sulphate (green vitriol) or with

bone-meal.

" Withers" or Lupa is the sudden death of a part or whole of a tree,

caused by the sudden supervention of a cool breeze after a protracted

sultry calm in the hottest days of summer. It is a purely physical di-

sease, and frequent irrigation is the only remedy which I can suggest.

Brontosis, the sudden death of a tree in winter ;
Anthomania, the pro-

duction of an extraordinary quantity of flowers
;
Anthoptosis the fall of

the flowers without blooming, and therefore before fertilization can take

place
;
Carpoptosis the fall of the y^ung fruit and other diseases of the

same nature are due to a defective nutrition, and are largely influenced

by the meteorological conditions of the season in which they oppear.

In the discussion that followed the delivery of the lecture. Dr. Borg,

in reply to a question stated that :

—

The blood orange is native variety of the Maltese islands. There

were several opinions about the origin of the blood orange. Some
said it was produced by a gra^'t of the pomegranate on the orange tree

which was quite impossible as those two trees belong to very different

orders in the natural system of botany, and they cannot be grafted on
each other. Of course this opinion was formed from the colour of the

pomegranate which appears in the blood orange. I think it is a na-

tive hybrid, and that it was raised from a seedling of the common
.orange being influenced by a highly oxidized soil, which caused those

blood red spots in the pulp. There was formerly another opinion

which was that the blood orange of Malta was a hybrid of the ordi-

nary blood red orange (Citrus hierochunticum) but afterwards I found

tOut that this opinion could not b^ held, as it could not be proved that

the 0. hierochunticum was ever cultivated in Malta. The oval or long

blood orange is a very recent introduction into Malta. It originat 3d about

40 years ago, upon a tree of the oval orange, a branch of which, pro-

.duced oval blood oranges, a freak of nature which was propagated by
budding. In fact we have no oval blood orange trees more than forty

vyears of age. These are only subvarieties of the orange tree, and any
difference between them is so slight that a botanist should not and

:cannot consider them as being different. In fact there is no differ-

ence at all, as the blood orange tree may produce common oranges

:without the blood-spots. The ordinary or flat blood orange of Malta
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was known to Europe about 150 years ago, and Eisso in his Natural
History of the Orange tree, describes and figures the blood orange of

Malta, and alludes to be obscurity of its origin, and also to the theory

to which I have alluded as to its having originated from a graft be-

tween the pomegranate and the common orange, which graft he justly

declares to be impossible.'^

Professor Tagliofarro said :

—

In following the long list of the enemies which the orange tree has to

contend with, one must feel inclined to entertain rather pessimistic views

of the future of the tree, audits culiure. I entertained these views some
ten years back when the Coratitis Gitreperda called by Dr. Borg the

Halterophora capitata, made such tremendous havoc, not only in orange

groves, but in most of the stone fruit trees in Malta. I, and others,

were so much alarmed, that I forecasted the utter ruin of fruit cul-

ture in Malta. Fortunately nothing of the kind happened and I en-

tertain better views now when I come to learn that when a new insect

or a new enemy presents itself, although at first it spreads and produces

a great deal of harm, after a certain time it meets with so many ene-

mies that if it does not actually disappear, it loses so much of its power of

doing harm, that it may be considered as becoming interesting, more
to the scientist than to the agriculturist. I gather from Dr. Borg's

very interesting lecture that besides the enemies, there are so many
friends who are enemies of the enemies of the orange tree, that a sort

of equilibrium is established, and that no fears are to be entertained on
the future culture of the tree. An exception most certainly is to be made
with regard to the Paviator i Litcasi. I had the benefit of a practical

lesson from Dr. Borg five year ago, when he show^ed me the Parlatoria

Lucasi in the orange groves at Casal Lia. He says that the fruit and
the leaves are so disfiguered that exporters do not care to buy the crops

of Casi^l Lia, Casal Balzan, and Attard. I was so much impressed

with the miserable state to which it reduced the orange trees, that I

have been since then on the look-out at Musta to try and prevent it

spreading in that locality, and I was so fortunate as to stamp out that

disease. On two occasions in the last three years I was fortunate

enough to detect its presence when it had infected but two or three,

and by lopping off all the leaves ard the twigs which were affected, I

succeeded in stamping out the disease, and so far, I have reason to

believe, there is no actual danger of its being propagated. The
Parla'oria Lucasi is at first sight so similar to the Mytilaspis, which
is so well known to growers of oranges in Mal a, that it is somewhat
difficult for those w^ho have never before seen the Parlatoria to distin-

guish it from the Mytilaspis ; and I think it would be very beneficial

to the growlers and to the agricultural class in general if some steps

were taken to show to the growers, practically tho difference between

Parlatoria Lucasi and Mytilaspis i am sure the thing is practicable

and in view of ihe danger,—the imminent danger—and harm that this

insect produces on the orange tree, I am sure they would be on the

look-out in those localities which have not been hitherto infected. I

am throwing out this suggestion in the hope that it will be favorably

entertained by the members of our Society, sure as I am that the views
of the founder of this Society will be more fully met if our work is^
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not not limited to the regions of pure science, but its scope extended

to matters of practical utility to our fellow subjects.

Sir Gf. Strickland said :—The lecturer's object has evidently been

gained with regard to the classification of diseases of orange trees, but

the practical merit of the lecture, in my humble opinion, lies in the part

having a commercial aspect where the lecturer pointed out, that by
planting the trees in different soils, and treating the trees in different

ways, oranges suited for different markets, or of different form can be

obtained. It strikes me, that, the principle of adjusting the supply

to meet the demand is the beginning of the revival of the profitable

growth of oranges in Malta—that has been opened out by those

remarks. The lecturer dwelt on the fact that the orange is a • very

beautiful tree ; and it would appear that most people in Malta
have lately been cultivating the orange for ornament as the industry

had not of late been yielding interest on the capital. Whether we
shall continue to grow those trees for appearance sake is a very prac-

tical question for many people.

In past years there was no competition and oranges from Malta ob-

tained a great price in an exclusive trade, because word went all over

the world that the Malta orange meant the beautiful blood orange.

People bought it, and paid a high price for it Malta was for a time

the only locality where the blood orange flourished but other localities

have been made available and large groves have been planted along

the shores of the Mediterranean, where oranges of all sorts have been
grown and shipped all over the world at prices which make the Malta
orange cease to be a commercial commodity. I won't discuss Califor-

nia and Florida because they supply quite another market. As all

trade and all commerce involves a study of supply and demand, and
Malta can only supply a limited market we must look for a demand
which will ba remunerative for a supply that can defy competition.

It appears 'that the future of Maltese oranges, and Malta as a fruit

growing island must be based on following the example of Jersey and
Gruernsey in supplying articles of very excellent quality. These Islands

had a come down in their agricultural system, but enterprising people

met the crisis by producing something in the way of fruit which would
command a very high price because it was out of season and it was by
a long way the best of its kind. That was achieved in Jersey and
Q-uernsey, because they had the public spirit, or rather the enterprise to

lay out acres upon acres of glass houses, where the fruit was reared for

early placing on the market ; and exactly to suit the climate and the
crops they had to raise.

Here in Malta, we have perhaps the counterpart of this accident of

geographical position and local opportunity. We have the stone with
which to build the high sheltering wall essential to growing the best

oranges. The high walls are the counterpart in a sense of the glass

houses But orange growers for commercial purposes should give up
the idea that the ordinary orange is a fruit that is worth growing in

Malta, we should therefore aim at growing. In the same way that the
blood orange appeared in Malta, or that gigantic potatoes, large toma-
toes early grapes and other fruit and vegetables, better sorts of oranges
than the blood oranges can be artificially developed, and in Malta we
should aim at producing an orange that would, from early appearance
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m tlie market or from its being considered suitable for carriage or'

from its being particulary fine, command the highest price in the"

London market.

Commerce cannot exist without organization. There must be good
packing and good selling agents. It is no use for one exporter to collect-

several dozen boxes of oranges to sell, for there must be a steady flow

to command high prices and a constant market. The buj'crs requiraf

to know where they can get the accustomed article of uniform quality

and that want can only be met by good organization on the part oi^

the grower to enable him to please and keep his customers.
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MOTH-BORER IN SUGAR CANE.**
By H. Maxwell-Lefroy, B.A.

Entomologist, Imperial Dept. of Agriculture for the West Indies.

Our knowledge of the attacks of inscscts on sugar oane dates from
about the beginning of the 18th century, when Sir Hans Sloane men
ti^-ned a " worm eating the sutrar canes" in Jamaica. This insect is

supposed to have been the same aa th ut studied by the Rev. L. Guild-

ing in St. Vincent in the year 1828, called by him Diatreea sacohari.*

Smoe that time a considerable amount of literature has accumulated

with regard to this pest, now known as the moth-borer, B'atrcea

(Chile) saccharalii. The moth-borer of the West Indies is widely

distributed in the New World, and extends ev^n to India f Its place

in the Old World is taken by other closely allied moth borers, where
ever sugar cane is cultivated. In the " Kew Bulletin''^ there are

many referenct s to this insect and a complete account has been given

by < 'ockerell in the Jamaica Bullet n tor April, 1892. In America,

Professor J. H. Comstock, the Ute Professor Riley and Dr. Howard
and other writers have described the attacks of moth-borer on Indian

Corn. Daring recent years, a considerable amount of attention has

been paid to this pest in the West Indies, but, with the exception of

thoae mentioned already, no (^mplete study of the attack of moth-
borer in any West Indian Col(i3y appears to have been made. Though
the eggs have been described, no remedies based on egg collecting can
be found in the available literature. The recommendations made by
many observers have been based largely on the accounts of this in-

sect^s ravages on Indian Corn, or on methods recommended in other
localities where the conditions, climatic and otherwise, are not the

same as those obtaining in the West Indies.

From the time the young shoots show themselves above the ground,

the moth-borer commences its attack, and unless measures are taken to

check or entirely destroy this insect, it will continue to grow and mul-
tiply at the expense of the sugar which should be obtaiued when the
cane is reaped. If sugar planters wish to get the full amount of sugar

* * This paper is reproduced with the permissiou of Dr. Morris, 0. M. G,, Oora-
missioner of the Imperial Dept. of Agriculture.

* " Transactions of the Society of Arts," vol. XL 71. 1828, p 143.

t Cotes, * 'Notes on Indian Insect Pests,' " Indian Museum Notes," part III*

t " K»w Bu.letin," 1892, p. 153,^ (with plate)
; 1894, p. 109.

Vol. VII,

Part X
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their laud will produce, they must adopt remedies to protect their

crop from the ravages of pests which want the sugar as much as they

do. No measures are likely to be satisfactory which are not speoially

suited to the habits of the insect ; it is necessary to clearly understand

how, when and where the cane is attacked, and above all to find out at

what time and in what way the pest is most open to attack. If the

life history ani habits of the moth-borer were fully understood, reme-

dies would sugge.-t themselves and could be intelligently and success-

fully applied.

LIFE HISTORY OF MOTH-BORER.

The life of the moth-borer falls into four periods
;
(I) the egg

; (2)

the caterpillar or "worm"; (3) the chrysalis
; (4) the moth. The in-

jury to the sugar cane is done entirely by the caterpillar ; the chrj^salis

is simpty the resting stage, while the moths live solely for the pur-

pose of laying eggs

.

Eggs.—The eggs should be familiar to

anyone who sees young canes. They are

laid on the leaves, usually on the midrib,

and on young plants can be found with

great ease They are flat, oval in outline,

laid in patches, one egg partly overlapping

another like the tiles of a house A single
^- across, about the siae of this

o. " There may be as many as 57
in OLe egg-patch or as few as six, but the

average number in each of 80 lots counted

was found to be about 20. A patch of eggs
is readd}^ seen on a leaf owing to its colour-

ing fcnd peculiar form. Both sides of the

leaf should be examined and the whole length of the leaf from the tip

downwards. The colour of the eggs when freshly laid is a creamy-
white, but as time goes on they become orange and when the cater-

pillar is ready to come out they are orange-brown with a black spot.

The caterpillar is hatched in 5 or 6 days and the empty egg cases

are white.

Moth borer eggs are attacked by a parasite that does good service by
destroying the caterpillar before it can come out of the egg. Eggs
containing parasites are black, and are thus distinguished from the

ordinary eggs out of which caterpillars come.

If these black eggs are kept, numbers of minute flying insects will

emerge. Two kinds of eggs can thus be found on the cine plants :

First, the ordinary eggs of the moth borer, which will pass through the

changes of colour describ3d above, and from which borer caterpillars

come : Second, the eggs of the moth borer that contain parasites, which
eat the contents of the eggs, and prevent the formation of a borer

cat'^rpillar ; the latter are black, and remain so till after the flies have
come out. Careful examination of the eggs will show whether they
contain caterpillars or parasites, the orange or yellow colour distin-

guishing those eggs without paiasites. It is only when the caterpillar

egg IS ^% m.
letter

"

Fart of a leaf

cane plant, with a

Moth-borer eggs,

size.

of a young
patch of

Natural
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is ready to come out of the egg that the uaattacked borer eg^s show a
slightly black colour. It should therefore be possible, by looking at a
patch of eggs, to say whether the eggs will yield caterpillars or para- -,

sites.

Caterpillars.—On hatching, the caterpillars ("worms") walk down
the leaf and, in young canes, on reaching the base they either bore
into the leaf sheath or pass down between the leaf sheaths. For 10
days or more they feed on the outer layers of the stem, and theu bore

The Moth-borer caterpillar, seea from the side as It

appears when taken out of the cane. Twice
the natural size of a full grown specimen.

into the centre of the young cane, destroying about three inches of the
heart of the cane near the base In old canes, the caterpillars make
tunnels in the joints, eating out the solid

substance of the cane. After a little

over a month (33 to 35 days) when the

caterpillars are about 1 inch long, they

make a hole to the outside of the cane

and then change to the chrysalis.

Chrysi-lis.—The chrysalis is brown?
and is unable to move ; it lies in the

cane near the hole made by the cater-

pillar, and is transformed into the moth
in five to seven days.

During this time the structure of the

caterpillar undergoes changes resulting

in the formation of the wings, legs,

eyes, and other parts of the moth, be-

sides almost completely new internal

organs.

Moth.—The moth is greyish in colour

and lives two days only. During the

day it is inactive, but at night the fe-

male flies and lays eggs. One female
will lay upwards of 150 eggs, distri-

buted over a number of plants.

The Moth does not appear to be
capable of flying far or against the wind :

it may be carried for some distance by
the wind, but the eggs are laid, in all

probability, on plants scattered over a rp. Tit ^x. u^ n 1 ^ • n X 1 in The Moth as it appears when
small area, and especially to leeward of at rest with the wings closed,
the older canes. Twice the natural size.

The Moth-borer Chrysalis
seen from the side. Twice
the natural size.
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The following table shows the length of each stage of the life his-

tory and where it is passed :
—

Stage. Duration. Where fouND.

Egg 6 days On the leaf

Caterpillar 35 days In the cane

Chrysalis 7 days In the cane

Moth 2 days Flying about

Hence the maximum length of time required for one generation is

50 days : the whole life from the time of the laying of the eggs to the

death of the moth may, however, be only 42 days.

When the life history of this insect is fully understood, it becomes
clear that there are two periods of its life when it is easily attacked

:

(1) the eggs, which are laid openly on the leaves of the cane ; and (2)

the moths, which fly about. Any attempt to destroy the caterpillar

or chrysalis would involve the destruction of the infested cane, which
is practicable only in young canes which can be cutout, or very badly

diseased old ones which should be removed and burnt.

REMEDIES.
Collecting Eggs.—The simplest remedy is to collect the eggs and

burn them. The young canes on the whole estate s^hould be examined
once a week by boys, who must first of all be taught to recognise the

eggs on the young plants. They must clearly understand that the

black eggs are not to be touched, but are to be left on the canes. They
should go systematically down the rows of canes, carefully inspecting

every plant. They must examine both sides of every leaf, and on find-

ing a patch of either cream-coloured, orange, or orange and black eggi

the leaf should be cut oS below the patch of eggs and put in a bag.

Those patches of eggs that are wholly black and have no orange colour

must be left on the plant in order that the parasites may escape and
destroy more eggs.

The eggs that ere cut ofi, should be brought in and immediately-

burned.

If it is remembered that there are on the average nearly 20 eggs ia

a patch, the number of eggs that can thus be easily and cheaply des-

troyed is seen to be very consideiable.

If this remedy were adopted as soon as the young cane commences io

show and continued as long as the cane is sufficiently small, there

would be no loss from *^ cut out" canes, and practically all the best

shoots would not then have to be destroyed, as at present.

. The recommendations recently made contained no reference to th»

black eggs : it was believed that a certain proportion of the black eggs

contained caterpillars and that it would be dangerous to leave these
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eggs on the youno^ cane plants More recent investigations have
thrown doubt on this and it appears that the black eggs may be safely

left on the young plants. It would be well therefore to see that the
black eggs are left on the leaves and are not taken from the plants

when the other eggs are collected It is necessary to encourage the
spread of the parasite that will assist in checking the ravages of the

moth borer, and this is best do le b}'' leaving the black eggs on the cane
plants ^"n order that the flies may come out of the eggs and destroy

further moth borer eggs This question will be kept under observa-

tion anl if it is found that it is dangerous to leave the black eggs on the

plants, the Department will advise further in the matter.

The egg is the only stage that is appreciably afEected in Barbados by
any natural check, and it is reasonable to suppose that, if egi^ collecting

is carried out intelligently and vigorously during^ the time the cane is

growing, the ravages of the moth borer will not only be greatly checked
during the later growth of the cane, but in time the numbers of the
moth borer will be very greatly diminished.

Destroying the Moths.—A remedy that has been to some extent

adopted is that of catching the moths at night by means of lights. If

lante. ns ure hung out in fields of cane, the moths are attracted to the

light and can be caught in pans of molasses or kerosene hung under-

neath. A useful arrangement consists of a wooden tray, 2 feet square

6 inches deep, with a light suspended above it The tray may contain,

mol sses or kerosene or either of these with water. Any arrangement
that will k.^ep burning all night and give a good light is all that is

needed. A number of these should be placed on the estate near the

patches of mature or growing cane, and they require little attention

and n* ed cost but little. This remedy is of especial use when the cane
has grown too high for the eggs to be collected : bat it may at all times

be usefully applied to trap the moths that would otherwise lay eggs.

Cutting out affbctbd Canes—Another remedy already generally

familiar is that of cutting out ' dead-hearts." This term is appb'ed to

young shoots bored by Moth-borer and the object of catt ng them out

is to destroy the caterpillar inside, though this is not so generally

known as it should be. It is useless to cut out dead hearts after the

caterpillar has become the moth and flown away. There are three

essential points: (1) Begin cutting out dead-hearts early; ('2) Con-
tinue cutting out regularly; (3) See that they are cut out quite low
down, where the shoot comes off from the plant cane. It is evident

that six weeks after the moth-borer gets in, it comes oat in the form of

the moth and lays eggs. It is useless, therefore, to put ofl" cutting out

dead-hearts till three months after the canes are up Also, as the cater-

pillar is usually to be found quite low down, the dead-heart must be cut

low down or th ^ caterpillar will not be killed.

When dead-hearts are cut out, they should be put in a bag and
the caterpillar inside killed without delay. Thii may be done by feed-

ing the dead-hearts to stock o i the ^ame day that they are cut out.

Dead-hearts should never be left lying about to wither and rot on the
land oiherwise the caterpillar inside will turn to the moth and escape,

or it will walk out and attack the nearest cane plant. If the dead-
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hearts are not fed immediately to cattle or destroyed they should be
ripped up end the caterpillar inside killed. It is important to remem-
ber that the fcuccess of ihis remedy depends entirely on the destruction

of tbe chryfalis or caterpillar inside the " dead-heart."

After describing the methods now recommended for dealing with
the mcth-borer it may be useful to review former recommendations in

the same direction. In Schomburgk's History of Barbados, page 645,

theie is this statement : ''From long continued experience Mr. Guild-

ing discovered that they (the moth-borers) may be almost entirely ex-

pelled if the canes are carefully stripped of the diy and useless leaves,

under whieh, as they become Icose, the female Borer deposits her

eggs." This observation lefers to the 3 ear 1828, ard we must con-

clude that the moth-borer may possibly during the lapse of years have
changed its habits. In old, as in young canes, the eggs are now in-

variably laid on the green leaves, not under them or in the axils: no
cane has teen found in Earbados with eggs laid as described above,

and the conclusien appears thorougLly established by caieful observa-

tien in this island that the stripping off of old leaves has no effect

whatever on the ravages of the moth-borer. A number of writers since

then have devised plans and recommendations for the destiuction of

this pest. Clearly, any lecemmendations for the West Indies must be

adapted to the local conditions of climate and cultivation :
^' Countries

situated in the Tropics, where there is no winter's rest, require a dif-

ferent treatment fiom that found suitable in the Southern United
States and others, where canes are only growing during about 7 or 8
months of the year."^ The recemmendations must also be exactly

adapted to tbe habits of the insect under consideration. In reviewing

the remedies that are to be found in the available literature only two
have been found suitable for adoption in these colonies; these two are

catching the nroths at lights and cutting out dead-hearts. I he first

remedy given above (destroying the eggs) is not advocated in any

literature available here for rtfererce. Jt appears to be one that is

probably net suited to other localities, or has been oveilooked. For
tbe puiposes of the West Indian sugar planter, it is likely to give the

best results and, oombined with others recommended above should be

sufficient to c( mpletely check the ravages of the pest. It will be use-

ful to notice two cts(s mentioned in the Kew bulletin" (1894, p.

1(3.) In Queenshnd, Both describes how the pest is kept unaer con-

trol, by sending boys with sharp pocket kcives along the rows of

cane. The boys detect the dead or djing shoots, and cut them off as

close as possible to the parent cutting. They then opened the shoot

and destroyed the fat grub." This is an instance where the piactice of

intelligently outting out dead-hearts proved successful. The following,

recorded by Br. Morris, shows vshat has been effected in the Canaries

by methods based on a knowledge of the habits of the pest :

^' In the

south-western eorner of this island (Teneriff'e) a very large sugar estate

has been established and is now under the management of Mr. Ri-

chaid Tonge of the Icod and Baute Estate Company. On this estate

the eanos were voiy severely attacked by moth-borer, which was be-

lieyed also to attack the maize crops of the island. The inju]ies to the

* " Kew BulletiD," 1894, p. 174.)
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fugar canes were becoming yearly more and more serious. Mr. Tonge

was in despair. He carefully studied the habits of the insects and then

organised a system of treatment which was steadily pursued for two

years. Every peison engaged on the estate was taught to recc gnise at

a glance the successive stages cf the insect, viz.. the grub, the chrysalis

and the mature insect. A small sum was offt n d fcr these and pay-

ment was made at the close of each day. During one month (Feb-

ruaiy 1893) theie were destroyed 46,884 insects in various stages.

During the rest of the year the numbers weie not so large, but the re-

cord kept of them shows th; t 9,640 giubs were cut out of standing

canes, 5,022 were destroyed in the chrysalis staj^e, and 1,144 moths

were caught on the wing. By judicious management and personal in-

fluence Mr. Tonge has so thoroughly enlisted the interest of the work
people that the moth-borer is becoming less end less plentiful. Its

piactical extei mination on this estate is now (nly a question of time.

The period during \shich the canes are growing iippears to be the most

critical time. Women and children are then kept regularly employed

in cut ing out any canes attack^ d by the moth-borer, and the grubs

are destroyed in their burrows. 1 his is regaided as a most effective

pltn It is believed that if this plan nlor e were regularly pursued in

the West Indies for two or three seasons the injuries would be reduced

within comparatively small dimensions."*

This plan would no doubt be still more effective if the eggs were
collected regularly in addition to the other stages.

In the Repoit of the Barbados Commission (1894) for destroying

the Moth-borer and other pests, the following statement occurs:—
" One of the Queen.^land recommendati ns is, cut off and burn the first

shoots that sprinj^ from the planted cane cuttinos. These shoots are

allowed to grow for about three months, by which time the grubs wi I

\ ave congregated in them. The sheets are then cut cl se to the i^round

piled in heaps, and burned. The second crop of shoots soon appears,

and the skins of these latter are said to be much tougher and bt-tter

able to resist the attacks of giubs which may have escaped the burn-
ing. The plan is often supplemented by sending in labourers to des-

ire y all the caterpillars they can find in the second growth ofcnts."
This recommendation, if adopted, would certainly affect the lavages of

moth-bcrer < nly to a Tery slight extent. It is unsuited to the habits

of the borer, aid would prove ineffective in the West Indies. As is

stated above, it is of little use to cut out youog canes three months
after they ci me up It must be done earlier. The whole period of a

moth-borer's life being at the most seven weeks, a number of moths
would have escaped fiom the young canes during a period so long as

three months, and the usefulness of the remedy would thereby be

greRtly impaired. Also, there does not appear to be any cane in Bar-
bados that will resist the ( aterpillar's attack. Canes of all kinds are

attacked, and if caterpillars are shut up in a box with a piece of the

hardest White Transparent cane, they will eat their way into the joints

in a short time : the ends of the pieces of cane w* re tied up in cloth to

prevent the caterpillars going in at the cut ends

*" Kew Bulletin" 1894, p. 174.
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Conclusion.— The three remedies given here :
—

1. Collecting the eggs.

2. Destroying the moths.

3. Cutting out nffected canes

if carried out ener getically and intelligently from the first cannot fail

to destroy great numbers of moth-borers. Not only will the canes be
more vigorous and sugar obtained that is now destroyed by millions of

borer cat^rpi lars, but the rind-fungus would I think, be greatly dimi-

nished. Up to 1 December in each year, rind fungus only gets into

such young canes rs have been bored by moth-borer."* If it is pos-

sible bv collecting the eggs, cutting out dead-hearts, and catching the

moths at lights, to prevent the catei pillar from boring the canes, rind

fungus will no doubt be greatly diminished *'0f all insect enemies

of the sugar cane the moth-borer is certainly the most serious i^i Bar-

bados. It attacks all varieties of canes, and hence is not only con-

stantly exposing them to the attack of Fungi or Hacteria, but would in

manj^ cases, carry the very spores into its burrows ; besides which, the

injury suffered by any cane by the actual attack at least leads to im-

poverished juice, if not to actual death of the plant. A glance at any
of the literature of the cane diseases will convince anyone of the im-

portance which eveiy cane-growing country has attached to checking

the sprtiid of the pest."t

The concliis'on cannot be avoided that sugar planters can now choose

between getting all the sugar their land will yield them, or letting the

moth-borer yearly rob them of a large portion of their canes Every
cane xhut is bored will on being ground yield less sugar than it should

and will also give juice containing substances that tend to sj)oil the

cane juice. Goi d sugar cannot be obtained from canes attacked by
moth-bonr or rind fungus, as acids and other injurious compounds ara

f ( rmed as the result of the attack. It will well repjy e eryone inter-

ested in sui-ar planting to see that these remedies a e adopted immedi-

atel}- the moth-borer is seen to be at work in the cane fields.

NOTES ON SOME ANDROPOGONS IN JAMAIOA.
By Wm. Harris, F.L.S.

Acting Director of Public Gardens and Plantations.

Andropogon is a genus of gr<i88es of various habit. There are about

200 species, chiefly tropical, and several of these are of economic value,

Tt e following are cultivated at the Hope Experiment Station

Andropogon squarrosus, Linn. f. {A. muricatus, Ketz.) This is the

Khus-IihuSf or Governor Grass. It is found throughout the Plains and
Lower Hills of India, Burma, and Ceylon, and is cultivated in the

tropics generally. It grows in large, dense tufts, with stout, spongy
aromatic roots which are sparingly branched. The leaves are 1 to 4
feet long, narrow, acute, erect, with scabrid margins. Panicle 6 to 12
inches, conical, erect, borne well above the leaves, purplish in colour.

*Ileport of the Commission for destroying the Borer and other pests. (Barba-
dos, 1894, p. 3.)

t Report of the Commission for destroying the Borer and other pests). (Bar-

bados, 1894, p. 15.)
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This grass is grown to a considerable extent in the hills of Jamaica
for the purpose, principally, of binding loose soil and forming embaak-
ments on steep hill-sides to prevent wash by heavy rains

Fibre. In India the roots are used extensively for making aromatic

scented mats, called Tatties, which are hung over door-ways and win-
dows and kept wet to cool the atmosphere during the hot season, and
they are also in great demand for making fans, ornamental baskets,

and other small articles, &c. The grass is suited for the manufacture
of paper.

Oil. The roots when distilled with water yield a fragrant oil which
is used as a perfume.

Medicine. An infusion of the roots is given as a febrifuge, and a

powder in bilious complaints. A paste of the pulverised roots in water
is also used as a cooling external application in fevers.

A. ScHGENANTHUs, Linn. {A. citratus, DC ) This is the well-known
Lemon Grass, or Fever Grass of Jamaica. Our grass has neA^er been
known to flower, so that some doubt exists as to its identity, although
it has hitherto been known here as Andropogon citratus, DO. It has

been carefully compared with plants of A. Sc^ oenanthus received from
Kew, and no difierence can be detected. Sir Joseph Hooker, in his

Flora of India, does not regard it as a distinct species, and in the Index
Kewensis, A. citratus is pat down as being synonymous with A.

Schoenanthus. Like A. squarrosus this species is grown in the hilly

districts of Jamaica to bind loose soil along the sides of plantation

roads, &c. It is found in the hotter pans of India and Oeylon, wild

or cultivated, and it is grown in most tropical countries.

It is a rather coarse grass, forming large tufts, with glaucous, or

yellowish -green leaves ; and gi ows to a height of about 3 feet in Jamaica.
In India the leaves vary much in length, width, and other respects.

Oil —Under the name of A citratus, DC, the Dictionary of Econo-
mic Products of ind'a, to which I am indebted for much of the infor-

mation contained in these notes, mentions that this plant yields lemon-

grass oil, verbena-oil, or Indian Molissa oil. This oil is chiefly em-
ployed in Europe in adulterating true verbena oil. It is largely em-
ployed to perfume soaps and greases The annual production of otto

of lemon in Ceylon is above 1,500 lbs., valued at Is. 4d. peroz. There
is a large consumption of this otto in the manufacture of E tu de Co-
logne. This oil is said to be more costly, and less extensively produced
than citronella ; it is chiefly manufactured in < eylon and Singapore.

Medicine.—In the Indian Pharmacopoeia, this oil is regarded as

officinal. When pure it is of a pale sherry colour, transparent, with

an extremely pungent taste, and a peculiar fragrant Lmon-like odour.

The proper-ties attributed to it are, stimulant, carminative, antispas-

modic, and diaphoretic
;
locally applied it is a rubefacient It is re-

commended to be administered in flatulent and spasmodic affections of

the bowels, and in gastric irritability. In cholera it has been spoken

of as a remedy of great value. An infusion of the leaves (tea) is

largely used as an agreeable sudorific in mild cases of fever, and as a
medicinal vapour bath for the same purpose.
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Andropogon Nardus, Linn. The Citronella. This grass grows
througliout the hotter parts of India, Burma, the Malay Peninsula
and Ceylon, wild or cultivated. In its common form it is difficult to

distinguish this grass from the narrow-leaved form of A. Schoenanthus.

In Jamaica, so far, the two grasses are quite distinct in appearance
A. Schoenanthus grows in dense tufts, the leaves perfectly erect j

whereas A. Nardus grows in rather loose, straggling tufts, and the

leaves bend over. As cultivated in Ceylon, A Nardus often rises to a

height of 6 or 8 feet.

Oil.—The leaves are distilled with water, and yield over 3 ounces

of essential oil from Icwt, The pure oil is thin and colourless, with a

strong aromatic odour, and an acrid, citron-like flavour. The average

exportation of citronella from Colombo is about 40,0001bs., valued at

£8,000.

Cultivation of the grass and distillation of Citronella Oil. : In Cey-
lon the citronella grass is raised from seeds, and planted like Gruinea

grass, and will give two or three crops a year. When fit to cut,

the grass is carried to a large boiler and the oil is distilled. It is

estimated to give about three dozen bottles of oil to the acre, but the

demand is limited, and the price fluctuates from 2/6 to 4/6 per bottle.

At the latter price it pays handsomely, while at the former, it little

more than covers expenditure. A Still, capable of turning out a

dozen bottles a day, costs £300.

Medicine.—The essential oil of citronella is regarded as officinal by
the Indian Pharmacopoeia. In its properties it closly approaches that

from the " lemon grass.

Paper Fibre.—In extracting oil from the grass, it is boiled or sub-

jected to steam, under pressure, and as this is one of the first opera-

tions to which the raw material is subjected in paper manufacture,
grass which has thus been treated should be much more easily

utilised than material not previously boiled. Citronella grass, like

Esparto, can be supplied entirely free from knots, which is a great

advantage in paper manufacture.

KOLA NUT.
Dr. P. Preuss, Director of the Botanical Grardens at Victoria, Ger-

man Cameroons, West Africa, who has lately been on a visit to Ja-

maica, informed us that the Kola grown here is the Cola vera referred

to below, and is very much finer than any he has ever seen in Africa.

Hitherto our Kola has been referred to Cola acuminata, which is,

apparently, quite a different tree.

The following note* on the subject may be of interest to cultivators

of Kola in Jamaica. W. H.

" The kola nuts in commerce have for some time puzzled botanists

and pharmacognosists on account of their variation in colour and form.

Evidence has not hitherto been forthcoming to show whether these

* E. L. Holmes, F.L.S., in the Pharmaceutical Journal, 23rd June, 1900.
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seeds are the produce of different species, or of varieties of one species,

and the literature on the subject has to a certain extent been over-

looked. Dr K. Schumann of Berlin, who has recently investigated

the matter, and has written a monograph on the genus Cola, has
divided that genus, which now comprises thirty species into sub-genera.

He includes the kola nut in his sub-genus Autocola, which is charac-

terised by the stamens, or rather sessile half-authers being arranged
in two rows one above the other, and not in a single row as in the

majority of specie?.

Dr. Schumann describes the fruit of Cola acuminata as having a

fleshy yellow pericarp, with an odour resembling that of Marechal Niel

rose, and containing four or five large seeds The seeds have a white
testa, which becomes brown when the fruit dehisces, and they become
exposed to the light. The embryo consists of four cotyledons, of a

carmine" red colour, which when separated, present a triangular, or

externally a convex form. These remarks apply to the kola nut
brought to Germany from the Cameroons.
Examination of specimens of the kola plants in the Herbarium of

the Botanical ^Museum at Berlin showed that one plant from
Ashanii, collected by Cummins, and another from Sierra Leone, col-

lected by Afzelius, difltrrcd from the true Cola acuminata in having
the stigmas bioad, obtuse, and closely pressed to the ovary. Speci-

mens of the kola nut \\ith two cotyhdons obtaired direct from Togo-
latd, and of the tree yielding it, proved to Dr SchumaDi] that the kola

nut of commerce having two cotyledons is the product of the tree

having obtuse appressfd stigmas, and not of C. acuminata, which has

pointed, free, curved stigmas. This new f-pecies he has named Cola

vera. It has seeds also of a carmine red colour when fresh. But the

two seeds gerniinate in a totally different manner. In the one, C. ac-

uminata, the four cotyledons spread open and the plumule grows up
in the centre ; in the other, C. vera, the two cotylpdons remain closed,

and the plumule arises outside them
These two are not the only species yielding edible seeds. The C.

hpidota, Schm , which belcngs to the same sub-genus, having the

anthers in a single row only, but seeds with two cotyledons, and ano-
ther species used by the Bali people, are also eaten. How much these

different seeds vary in the amount of the caffeine and theobromine they
contain has not yet been ascertained, but the seeds of Cola vera are

the most highly prized. The large leaf in which they are wrapjDcd is

identified as that of Cola cordifolia.

The two different kola seeds above described were noticed as long ago
as 1860. C, Barter, in his account of the plants found during the Xiger
Expedition, given in the Journ. Linn. Soc lY., p. 19, states that there

are two kinds of kola nuts, one with four cotyledons, called Fatak"
by the Foulahs, and the other with two cotyledons, called Ganja, by the
same people. The latter were said to come from the Ashanti Country,
but he had not seen the tree. The species with four cotyledons he
had seen at Fernando Po, and in many parts of the lower Xiger,
abundant at Onitsba, occurriDg also at Prince's Island, and apparently
common along the coast, the flowers being variable in colour, cream-
coloured, greenish yellow and pale red. The seeds appeared to be
carried in about equal quantities into the interior, but the one with twa
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-cotyledons (Ganja), in the Nupe Country is worth about 100 cowries

whilst the oiher (Fatak), averages about 8 > only. The value of cowrie,

at Rabba was 2,500 for the d llir of 4s. 4d.

SEEDLING CANES.
By T. J. Harris, Asst. Superintendent, Hope Gardens.

The raising of seedling sugar canes has of late excited a good deal

of interest throughout the West Indies, due perhaps, to the possibility

of a varietj^ being produced that would yield a sufficiently large average
per acre as would solve the difficulty that over-hangs the industry at

the present time.

Although Barbados and Trinidad have been eminently successful in

raising large numbers of seedling plants, yet it has fallen to the lot of

Demerara to give to the sugar planter a variety far superior to any
that existed before.

This variety, No. 95, yields under fair conditions, two tons of sugar
per acr , and one instance is recorded of its having produced four tons

per acre.

It, however, has one draw-back ; and that is, the top is so light

that the estate cattle, depending as they do on the tops for their food,

have to go short, or be fed on Guinea ;?r,is3. At Roupe G irdens. No.
95 is being propagated as fast as possible for distribution among the
planters in Jamaica, and large numbers of tops have already been sent

out.

To raise canes from seed is apparently no easy matter
;
repeated at-

tempts were made at Hope during the last four or five years, and not
until this yea- has success been attained; the erstwhile failure being
due probably to the difficulty of obtaining definite information on the

subject.

It is with a view to supplying this deficiency that I am tempted
to place on record the following notes and observations taken while

the seedling canes were being raised at Hope
In the first place the seeds must be perfectly ripe before the fl^g" is

cut from the cane ; the best way to test them, I fi id, is to bend down
a flag" cind blow upon it; if a f^w of the seeds, with their woolly

pappus-like covering are blown SLwaj, or if it is seen that some have
already been blown away b}^ the wind, then the " flag" may be cut.

The ripe flags are then packed in paper and taken to a closed shed

away from the wind, where the s -eds are picked off the branches of

the flag ; tliese are sown at once in well drained and shallow boxes con-

taining fine sand and a little ordinary soil mixed with it ; the surface

of the sand is made as level as possible before the seeds are sown, the

latter being covered to the depth of -Jth of an inch ; the boxes are then
placed under a glass roof, out of the reach of heavy rains and intense

sunlight, and watered carefully.

Fig. 1. indicates the appearance of the seed when sown.
Fig 2. s ows the first stage of germination l4 days after sowing

;

the first leaf appears about a week later
;
and, as will be seen in tig. 3^

emerges from a whitish sheath ; this leaf is almost tubular in form and
differs in this respect from the surrounding grass weeds. A fairly

strong lens is required to distinguish them, and the weeds are, of

icourse, removed as soon as possible.



(1) Seed. (2) lip days after sowing. {S) 21 days after soioing.

(3a) The same, hut with the glumes removed. {If) 30 days after sowing

.

(5) Jfl days after sowing.

\^All enlarged three times.']
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tig. 3a. represents the seedling in the same stage, but with the^

glumes removed.

At thirty days from sowing a second leaf is developed* Fig. If, ; and
two weeks later the now strong and quickly growing seedlings are

potted into bamboo pots {Fig. 5.) in ordinary soil, and kept in a cool

and moist place for eight or nine days ; after which they are gradually

inured to the strong sunlight. After six wt eks stay in the bamboo
pots, the seedling canes are ready for plantmg out in the field.

Trenches are dug three feet apart, and the bottom forked up and
mixed w4th very rotten cow manure ; the pimts are then set out at a

distance of three feet apart in the trenches and watered and mulched
immediately after.

The plants at Hope are now over six feet in height, and were
planted out in April of this year.

At first, one stem is formed ; and later, when this has reached tbe

height of r to i\' , offshoots start from the base and eventually catch

up to the first one.

About 10 to 14 of these offshoots are formed before any of them
begin to ascend, and then all the canes on the " stole" develop
together.

The seeds collected from No. 95, have yielded 12 plants, all of which
have characters quite distinct from each other ; one of them is an
exact counterpart of the parent, whilst another looks exceedingly
promising, showing fine dark-purple, long-jointed canes, with heavy
tops, small nodes, and no ** itch" ; some of the others appear to be quite

worthless ; the canes being no more than an inch in diameter, and
about 2' 6" in height, more or less.

The seedlings raised from the No 115 cane are not yet sufficiently

developed for comparison. They all seem busy making up the stole or

stool.

Now that it has been proved that seedling sugar canes can be raised

in Jamaica, it would be well if some planters in each district were to

sow a few seeds every year
;
by this means a large number of seed-

lings would be raised under many diffierent conditions of climate, soil,

&c., and from a great many different parent canes, and in this way
varieties would be produced from which selections could be made for

analyses.

It appears to be of very little use to attempt to systematically cross-

fertilize the varieties of sugar cane with a view to combining the

characteristics of the parents ; repeated attempts have been made in

the other West Indian Colonies, but so far without succees ; it has,

however occurred to me that a fair measure of success might be at-

tained if each planter would save some tops of two goods varieties

that are known to flower at the same time, mix them together, and
plant theni in an isolated spot on the windward side of the estate

;

where they would grow and flower together; some of the seedlings

raised from these would in all probability show improvements on
both the parents, and it is more than likely that at least one would
turn out to be superior to the best on the estate, or perhaps in the
Ishind ; fortunate will be the planter who secures the first improved
Tariety.
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EVAPORATION OF WATER THROUGH PLANTS.
In some trials and measurements reported in the Louisiana Planter

to have been made at Utah Agricultural Experiment Station, it was
found that clover evaporated water equivalent to a rainfall of 29f
inches, and that corn mealies evaporated 25 inches. These quantities

being collected by the roots from the soil and subsoil, and evaporated
through the leaves.

'^Professor Heffriegel estimated that 330 tons (sixty-six thousand
gallons) of water are absorbed by t he roots of clover, drawn up through
the stems and evaporated through the leaves for each ton of clover

harvested. Referring to alfalfa (lucerne), it is stated that it is not un-
usual to irrigate alfalfa every two weeks and to spread an amount of

water over its surface during the period of its growth equal to a depth
of 6 feet. A portion of this water sinks into the subsoil and may flow

off as seepage water ; the second part is evaporated and the remainder,

perhaps one-third of the whole, passes through the tissues of the

plant and is mostly transformed into vapour at the leaves."

It is well to remember that weeds absorb water from the soil as well

as the plants of the cultivated crop, thus not only choking them, but
wasting the moisture of the soil as well.

ADDITIONS AND CONTRIBUTIONS TO THE
DEPARTMENT.

Library.

Europe.

British Isles.

Botanical Magazine, August. [Purchased.]

British Museum, Annual Return for 1899. [Trustees.]

British Trade Journal, August. [Editor.]

Chemist and Druggist, July 28, (Summer Issue) Aug. 4, 11, 18. [Editor.]

Garden, July 28. Aug. 4, 11, 18. [Purchased.]

Gardeners' Chronicle, July 28. Aug. 4, 11, 18. [Purchased,]

International Sugar Journal, August. [Editor.]

Journal of Botany, August. [Purchased.]
Journal R. Horticultural Society, August.
Nature, July 26. Aug. 2, 9, 16. [Purchased.]
Pharmaceutical Journal, July 28. Aug 4, 11, 18. [Editor.]

Produce World, Aug. 3. [Editor.]

Sugar, August. [Editor.]

The School World, June, July, August. [Publishers,]

West Indian and Commercial Advertiser, Aug. [Editor.]

France.
Sucrerie indigene et coloniale. July 24, 31. Aug., 7, 14, 21. [Editor.]

Qermany.
Tropenflanzer, August. [Editor.]

Index Lectionum in Lyceo Regio Hosiano Brunsbergensi. [Dr. I. Urban.]

Asia.

India
Planting Opinion, July, 7, 14, 21, 28. [Editor.]
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Ceylon.
Times of Ceylon, July 11, 19, 25. Aug., 2. [Editor.]

Java.
Onderzoekingen uit het Laboratorium, [Director,]

Australia.
N. S. Wales.

Agri. Gazette, July, [Dept. of Agri.]

Queensland.

Queensland Agri. Journal, July. [Sec. Agri.]

Queensland Sugar Journal, July. [Editor.]

Thirty-seventh Annual Report of the Acclimatisation Society. [Soc]

Africa.
Cape of Good Hope.

Central African Times, June, 9, 16, 23, 3'3. July 7. [Editor.]

Agricultural Journal, June 21. July 5. [Dept. of Agri.]

Agri. .lourn. and Mining Record of Natal, July 6, 20. [Dept. of Agri.]

West Indies.

Barbados.
Agricultural Gazette, July. [Editor.]

Cuba.
Sivicultural Prospects of the Island of Caba, by John Gifford. [Author.]

Trinidad.
Proc, of Agri. Society, June 12. [Secretary.]

British North America.
^ova Scotia.

Provincial Government Crop Report, July, 1900. [Sec. of Agri.]

United States of America.
Publications of the U. 8. Dept. of Agrioultiire.

Scientific Bureaus and Divisions. [^Directors.]

Division of Botany (Contr. from the U. S. National Herbarium, Vol. V. No,
5.

Experiment Stations,
Idaho. 23 (1. Meteorological Records. 2. Prediction of Frosts.)

24 (1. Cattle Feeding. 2. Crop Tests.)

Kansas. (Weather Report for July, 1900.)

Michigan. 181 (Soil Tests on Upland & Muck, Clover & Sand, Lucerne).
Notes, Wheat Experiments.) 185 (Fertilizer Analyses.)

New York, Ithaca. 171 (Concerning Patents on Gravity or Dilution Separa-
tors) 172 (The Cherry Fruit-Fly, A New Cherry Pest) 173 (The Rela-
tion of Food to Milk Fat) 174 (The Problem of Impoverished Lands) 175
(Fourth Report on Japanese Plums) 176 (The Peach-Tree Borer) 177
(Spraying Notes) 178 (The Invasion of the Udder by Bacteria) (179 In.
troduction to Field Experiments with Fertilisers) 180 (The Prevention of

Peach Leaf-curl) 181 (Pollination in Orchards) 182 (Sugar Beet Investi-
gations for 1899.

Oklahoma. (Report, 1899-1900.)
Virginia. 10 (Steer Feeding) 11 (Barns.)

Education in Porto Rico, Letter from the Sec. of War. [War Dept.]
Botanical Studies, Minnesota, Pt. IV. August. [State Botanist.]
Botanical Gazette, Chicago, August. [Editor.]

American Journal of Pharmacy, Sept. [Editor.]

South America.
Boletim da Agricultura, S. Paulo, Brazil, la Series No. 1. [Sec. of Agri,]
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SEEDS.
From Laurence Tate, Esq.

Pimento.
From Messrs. J. & J. B. Machado.

Jamaica Tobacco.

From Govt. Beta ic Garden, <aharanpiir.

Apricot
Berberis aristata

'* Lycium
*' iit^palensis

Cestruai aurautiacum
" " (yellow flowered)

Coriaria nepalensis

Cryptomeria japonica
Cudrauia javanensis

Dahlia, double mixed
Debregeasia hypoleuca
Deeringia celosioides

Dendrocalamus strictus-nearly solid Bamboo
Dioscorea sp.

Engelhardtia spicata

Hypericum cernuum
patulum

Myrica Nagi (Fruit edible)

Oenothera Lamarkiana
Piptadenia oudheusia (Oudh Forest)
Pieris ovalifolia

Premna mucronata
Prunus Puddum (Wild Himalayan Cherry)
Pyrethrum frutescens (Shrubby Pyrethrum)
Phamnus dahurica
Rubus ellipticus (Yellow Himalayan Raspberry)
Sm.i]ax maculata
Viburnum cotinifolium

From Botanic Gardens, British Guiana.
ThriDEx excelsa

Pritchardia pacifica

Verschaffeltia splendida

From T. J. Breakspeare, Esq.

Lettuce seed.

PLANTS.
From John Barclay, Esq.

Pine Suckers—" Sam Clarke."

[Issued 4th October, 1900.]
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MANURING.
By W. R. Buttenshaw, M.A., B.Sc.

Govemment Lecturer in Agricultural Science, Jamaica.

Plant food is found to be composed of compounds of some twelve-

elements. All these, with the exception of three—carbon, hydro-

gen, and oxygen, are obtained from the soil. A fertile soil contains

compounds of all these elements, while an exhausted soil is deficient

in one or more. The elements that are liable to be deficient are Nitro-

gen, phosphorus, and potassium. Manuring, therefore, aims at return-

ing to the soil substances containing one, or more, of these three

elements.

The fertility of a soil depends, however, not only upon the presence

of these substances, but also upon the state in which they are

present. To be available to the plant they must be in such a state

that they can be dissolved, either by the water in the soil, or, by the
acid sap that is excreted by the root-hairs of plants. The small amount
of plant food which is in this available state would ver}" soon be ex-

hausted, were it not that changes are constantly occurring in tne soil,

which result in the conversion of the unavailable, or dormant, plant

food into an active or availab.e form. These changes are greatly aided

by the thorough cultivation of the land^ which allows the atmosphere to
exert its powerful influence, as they consist for the most part in render-

ing insoluble compounds more soluble by their union with oxygen.
Unfortunately, this conversion is unable to keep pac^ with the re-

moval of available plant food by crops. The cocistant removal of pro-
duce from the land causes the supply of available forms of one or more
of the elements to fail, whereupon the land is said to to be exhausted.
But it must be remembered that it does not follow that these three-

elements are entirely absent ; they may be present in an unavailable
state.

A clear idea of the effect which the removal of produce has upon
the fertility of the land will be obtained, if a comparison be made be-
tween natural vegetation and man's cultivation of the land. In the
formpr case, the plants that grow on the land are either eaten bv
animals, or are allowed to die and decay where they grew. Whether
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it be by means of the animals' refuse or by the decay of the vegetation,
the material which the plants have taken out of the soil is returned
to it; nothing is permanently removed.

Further, this decay causes an accumulation at the surface, of plant
food that has been brought up from below, where the roots have been
feeding. This accounts for the large return from virgin forest land.

That the fertility of such land very soon declines after being brought
under cultivation, is the expericLce of every planter. There are

several reasons for this. First, the working of the land causes oxida-
tion. The supply of oxygen, that the air carries into the soil, enter8

into combination with the accumulated organic matter, or humus,
causing some of it to become more soluble, some to be converted into

gases. The soluble matter will be used by plants or be lost by drain-

age ; the gases will escape into the atmosphere. The second result of

cultivation is that a better system of natural drainage is secured by
means of which much soluble matter will pass out of the soil in the
drainage water. But the source of loss which is most considerable,

lies in the permanent removal of produce from the land for market
and export purposes. Regarding the matter from the point of view
of the soil's fertility, we can imagine an almost ideal state of affairs

—

that is when the whole of the produce of a property is consumed on
the property, and all the excrement of the consuming animals is re-

turned to the soil In such a case the decline in fertilitj^ would be

reduced to a minimum. Such a system is not expedient for the simple

reason that most cultivators aim at supplying produce on a larger scale.

It is, then, chiefly this permanent removal of produce from the land
that causes the fertility to decline. Common justice calls for some
return for this removal. The loss is greatest in the case of the cultiva-

tion of such plants as are grown for their whole structure, when prac-

tically the whole plant is removed, as, for example, cabbages, and
guinea-grass, when cut.

On the other hand in the cultivation of many fruit trees the bulk
removed is far less. In the case of such crops as yams, the main bulk
of the plant need not be removed from the soil, though in too mtiny

cases the vines" are burnt. Such an unwarrantable waste of plant

food cannot be condemned too strongly. The cultivator of new land

should bear in mind that his land will soon fail to give him good re-

turns, if he does not give it a reasonable chance. He must endeavour

to keep up the fertililty as long as he can, and he can do so in several

ways. Thus, he must return to the soil as much as possible of what
he takes out of it. The useless, or rather unmarketable, portions of

the crop should be allowed to decay in the soil. Such substances,

though not immediately available to the plant, wdll increase the

amount of plant food in the soil and will gradually become more and
more available. They will by reason of their decay also exert indirect

influences for the good of the soil

Exhaustion of the soil can be still further postpon'^d by a judicious

succession of crops. Nothing exhausts land so rapidly as the growing
of the same crop season after season, [t must be remembered that

every crop removes from the soil one of the elements of plant food to

a greater extent than the others. Thus corn removes nitrogen in

greater quantities than it removes phosphorus and potash, while
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tobacco is a; potash-feeder. By adopting a system of rotation of crops,

these elements are removed from the soil in turn ; so that while the

crop succeeding a nitrogen-feeder is removing ciiefly potash or chiefly

phosphorus, the soil has a chance of recouping its available supply o£

nitrogen by allowing i^s dormant supply to be rendered available.

In this way the conversion of dormant into active plant food is enabled

to keep pace with the removal by the crop of the available matter.

Though it has been indicated how the land can, by rational and
thorouo^h cultivation, be kept fertile and prevented from becoming ex-

hausted, it must be admitted that circumstances do arise, which make it

necessary that something be added to the land t) increase its fertility.

Any substance added for this purpose is a manure
Now as the fertility of the land depends not only upon the presence

of plant food, but also upon the state in which the pla it food exists,

it follows that there aro two ways of increasing the soil's fertility.

One, by adding to the store of plant food in the soil, tbe other—an
indirect method—by increasing the amount of available plant food

by acting upon the dormant. Hence a manure can be placed into one

of two classes, according to whether it acts directly or indirectly. Thus,
lime is usually regarded as an indirect manure, since it acts upon the

dormant potash, causing an increase in the amount of potash at the

disposal of the cr ^ps. A direct manure, theref >re, is one which adds

plant food to the soil. It may add all the necessary elements re-

quired by the plant in which case it is called a general manure ; or it

may be a special manure, supplying only one or two of them, as in the

case of many of the artificial chemical manures.

Stable Manure.—The best example of a general manure is that

which has long been used under the varying names. Farmyard, Stable

and Pen Manure. The name it goes by matters little. Its value as

a substance that increases the fertility of the soil, must be appreciated.

It is made up of the excrement, solid and liquid, of all the animals
kept on a pen or estate, the refuse of livery and other stables, together

with trash of some sort used as bedding. On most estates, some, at

any rate, of the stock are kept in fenced enclosures, or in stables It

is in such cases that there is some accumulation of manure, and that

the proprietor has to consider its application to the land. Since this

manure is the refuse of plant-consuming animals, the cultivator by its

use enriches the land in all the constituents of plant food. For this

reason stable manure is par excellence a general manure. No oppor-

tunity should be lost, therefore, of using not only all that is produced
on the property, but also any that can be obtained at a reasonable

cost. In many parts of Jamaica there is certainly a difficulty in ob-

taining it ; but in other districts the constabulary and o'her owners of

stables are obliged to pay for the removal of their dung, so slight is

the value placed upon it. Where stable manure can be procured at a
cost very little above that of cartage, its use is certainly to ba advo-
cated.

It has already been shown that some manures have a direct, and
others an indirect action in increasing the fertility. This manure acts

both directly and indirectly. The latter action is due to the power
possessed by stable manure of improving the mechanical condition of
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the soil by its own rotting. By an application of manuie, light sandy
soils are rendered more retentive of water, and hence better able to

produce crops : while on the other hand, stiff clay land becomes more
porous through the escape of the gases which result from fermen-
tation, in much the same way as dough is lightened by yeast.

The opening of a clay soil results in a better circulation of air, which
causes dormant plant food to be rendered available by oxidation.

It must, however, be remembered that the composition, and conse-

quently the value, of stable manure varies very considerably. Thus the

amount and nature of the material used for litter will cause the quality

to vary, some forms of litter absorbing much more of the urine than
others. Also the composition will vary according to the age and
kind of animal producing it ; for the dung of young growing animals

is not so valuable as that of the same animals when full grown. But
nothing causes manure to vary so much as the treatment to which it

is subjected. There are so many ways in which it can deteriorate.

Much of its value may be lost by allowing the urine to drain away, or

the soluble matter to be washed out by rain. This shows that

keeping manure too long before using it renders the owner liable to

great loss. If stored it must be protected from rain. Again, manure
very readily ferments, and the fermentation that goes on in a heap of

it results in the production of great heat and also of ammonia gas.

If proper care is not taken, the heat maybe sufficient to cause ammonia
compounds to be volatilised, whereby the most valuable constituent of
the manure—the nitrogen— is allowed to pass into the atmosphere.
The heap must, therefore, not be allowed to become too hot ; and if the
well-known odour of ammonia be recognised, it must be dampened,
and a layer of earth placed over it to absorb the escaping gases.

The mode of application is of no less importance than the treatment.
Questions are constantly being asked, which show that agriculturists

are in doubt as to how the best results can be obtained, such ques-
tions as whether the manure should be applied in a fresh state or after

it has been well rotted, and whether it should be applied on the sur-

face or dug into the land. Owing to the varying conditions of soil,

crop, and season, it is almost impossible to lay down hard and fast

rules. Much therefore must be left to the discretion of the cultivator.

But there will be much less risk of his erring, if he bears in mind the
following points :

—

(a.) when it is stored there is danger of loss by leaching and by-

destructive fermentation, this danger being removed if it be
applied fresh

;

(b.) since during decay the food material becomes more soluble, rot-

ten manure will be made use of by the plants much sooner than
fresh dung

;

(c.) decay takes place more slowly when the manure is dug in than
when it is spread over the surface and exposed to the action of
the atmosphere

;

(d.) fresh dung, owlQg to the heat produced on fermenting, is un-
suited for use when^planting young trees.
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Arguing from these data, it follows that

—

(i.) if it be on account of its direct action that the manure is being

used, and if an immediate return be required, rotten dung, containing

a larger proportion of available matter, should be used

;

(ii.) if the main object be the improvement of the mechanical con-

dition of the soil, then fresh, unrotted manure should ba applied in

order that the full benefit may be obtained;

(iii.) in wet weather manure should be applied fresh to minimise the

risk of loss by drainage, and should at such a time be dug in rather

than be placed on the surface

;

(iv.) in the case of the planting of young trees, the planter should

either use well rotted manure or apply the fresh manure three or four

months before planting;

(v.) when it is to be applied to fruit trees, the cultivator will find it

advisable to place it in the form of a mulch, that, in addition to feed-

ing the roots, it may help to conserve soil moisture.

Green manuring.—The growing, for manurial purposes, of a legu-

minous crop constitutes another method of increasing the supply of

humus in the soil and of all the constituents of plant food. For this

purpose a crop is grown and dug (or ploughed,) in as it stands One
of the leguminous crops, e.g , cow pea or velvet bean, is chosen be-

cause of the power possessed by these plants of fixing the atmospheric

nitrogen and storing it up in the form of compounds in the small

swellings on the roots. Digging such a crop into the soil will there-

fore, besides increasing the amount of humus, return all the plant-

food removed from the soil, adding at the same time a quantity of

nitrogen obtained from the air, but in a form suited to the require-

ments of plant life Many small cultivators, who are in the habit

of growing red peas for the market, are unfortunately so ignorant of

the special property of these crops, that they pull up the whole of the

plant to obtain the pods ! This trash is often burnt. After the removal
of the pods, the rest of the plant ought to be dug into the land, that the

fertility instead of being decreased, may be actually increased.

Since plants, with the exception of these pod-bearers are able to take

in nitrogen only in the form of nitrates, or salts formed from nitric

acid, these manures have to undergo various changes before the ni-

trogen is available to plants, A most important change is that known
as nitrification, which consists in the conversion of the ammonia, pro-

duced by the decay of the manure, into nitric acid, and the combina-
tion of this with lime or potash to form soluble nits ates This process

is constantly going on in fertile soils, and is due to the action of bac-

teria. The planter can help on this action by seein* that his land is

properly ventilated —an essential condition of nitrification—and well

supplied with lime. Nitrates will be formed also in a heap of decay-

ing animal and vegetable matter, if the heap be mixed wish lime and
watered with liquid manure, care being taken to loosen it at frequent
intervals to allow the air to enter. By this means most of the estate

refuse can be utilised as manure.

Seaiceed may also be regarded as a general manure, in that it sup-

plies all the constituents of plant food ; but since of the three chief
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constituents only the potash is in readily available form, it must be
regarded mainly as a potassic manure, and one to be used for potash
feeding crops. Hence its application to Irish potatoes has been
found io give an increased yield. In its indirect action it can
compare very favourably with stable manure. On account of its

ready decay, it increases the supply of humus in the soil, and has
been found to improve light sandy soils. It can also be used with
advantage as a mulch. The cultivator of land near the coast will find
it ell worth the cost of carting it on to his land, especially if he
supplement it with some available nitrogen and phosphorus, in
the form of fertilisers, to render it a more perfect general manure.

Guanos.— These manures form a bridge, as it were, between the
general and the special manures. Guanos vary much in composition
and though most of them contain all the manurial constituents some of

them may be classed as special manures, because they contain one of the
constituents in greater prominence. Thus some are said to be nitro-

genous and others phosphatic, that is, guanos with high percentages
of nitrogen and phosphorus respectively.

Special Manures.—Since special manures are those containing only
one or two of the constituents of plant food, it is most convenient to

classify them according to which of the constituents they supply ; we
therefore have three groups, (i) nitrogenous —i. e., supplying nitro-

gen; (ii) phosphatic— i. 6., supplying phosphorus; (in) potassic—i.e.,

supplying potash. A few remarks on the nature and action of the
important and best known special manures may serve as a guide to

their use in restoring the fertility of the soil.

(i.) Nitrogenous Manures.—As the general tendency of these man-
ures is to produce a large amount t f leafy growth, care must be taken
lest a too liberal application damage the yield of fruit Nitrate of

Soda is of all manures the quickest in action. There are two reasons

for this. It is a very soluble compound, and, further, it contains its

nitrogen in the right form for immediate absorption by the roots.

These very properties call for great care in the use of the nitrate, for

on account of its solubility, it is very liable to be washed out of the

land by rain. It should only be applied at a time when the crop is in

a state of active growth and there is no probability of heavy rain.

Sulphate of Ammonia, which is a waste product in the manufacture
of gas from coal, is the great rival of nitrate of soda as a nitrogen

supplier. It has the advantage of being more readily retained by the

soil, and there is consequently not the same risk of loss by washing.

It is not so quick in its action since it is not ready for immediate ab-

sorption. The ammonia has to undergo conversion into nitrate. Lime
being necessary for this process of nitrification, sulphate of ammonia
should never be applied to soils deficient in that constituent.

(ii.) Phosphatic Manures.—These are the manures whose effect will

be most noticeable on fruit trees. TLeir tendency is to increase the

yield of fruit and to hasten ripening. It should be remembered that

phosphorus occurs in soils and fertilisers usually in the form of com-
pounds, known as phosphates. For the most part, these compounds
are very insoluble, and this causes the plant to experience considerable
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difficulty in obtnining a sufficient supply. The acid sap of the roots

is necessiiry to dissolve these phosphates, though the carbonic acid gas

produced by the decay of vegetable matter, assists in their solution.

In some foims, then, of phosphatic manures, the phosphate is in a

much more soluble state than in others. Hence the purchaser should

always insist upon an analysis stating^ the proportion of phosphate
which is soluble. Bodies are the oldest special manure of any kind in use.

Ihey were first applied in inch or half-inch piece- ; later tliey were

ground to a powder. In either case they were a long time in coming
into use on account of the insoluble nature of the phosphate they con-

tained. It Avas found that fermenting— by makinj^ a heap and watering
with urine—rendered them more readily available. The phosphate of

steamed bones, i.e. bones which have been steamed in order to remove
their gelatin for glue-making, is also more soluble than that of raw
bores. The conversion of insoluble into soluble phosphate is brought
about most completely by dissolving the bones in sulphuric acid. This

process is the basis of the manufacture of superphosphates.

As the supply of bones for such purposes is necessari y limited, su-

perphosphates are now more frequently made from what are known as

mineral phosphates. These are of t a o kinds, viz., the rock phosphate
found in Canada, and coprolites, which are little lumps of fossilised

dung. The latter are mined in many parts of the world, e.g. in seve-

ral of the West Indian Islands. These hard insoluble masses are

ground and treated with siilpluric acid, when they yield a manure
composed chiefly of soluble phosphate.

(iii ) Potassic manures.—Since the production of sugar and starch,

by plants causes the removal of potash from the soil, sugar, and starch-

producing crops should receive potassic manures. This accounts for

the increase in yield of Irish potatoes in land that had received an ap-

plication of sea-weed. Similarly, it has been found in Jamaic t that wood
ashes improve the quality of oranges, that is to say, make them sweeter.

In a country where so much wood is used for fuel, there is

scarcely any necessity for buying potash fertilisers. Wood ashes

contain a fairly high percentage of pot;ish in u read ly available form.

In the United States wood ashes are an article of commerce, the price

per ton varying from 10 to 12 dollar--. This fact should suggest to the

cultivator in Jamaica the \alue of the ashes from his kitchen and the
desirability of making use of them. He must, however, be warned
against allowing them to be washed by rain By leaching, wool ash.es,

like stable mauure, lose all their soluble matter. Ashes may with ad-

vantage be applied to tobacco and leguminous crops.

Growers of tobacco have at their disposal another potash manure.
Tobacco stalks are rich in this constituent and should always be re-

turned to the soil. If potash in an available form be requiie l, the

stalks should be burnt ; otherwise they should be allowed to xoi in the
soil, thereby adding also a small amount of nitrogen.

Kainit is the chief chemical fertilizer supplying potash. It is

obtained from the huge salt mines of Greimany, and can be placed on
the market at a low price.

Indirect manures.—It has been shown that substances like stable

manure, besides adding plant food to the soil, have an indirect actio i
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in increasing the amount of available plant food. Some manures, on
the other hand, exert mainly, if not entirely, an indirect action. Such
a manure is Lime. Although lime forms part of the food of plants,

the amount required is so small that practically no cultivated soils do
not contain sufficient to supply the immediate needs of their crops. For
this reason it is considered that the good effect of an application of

lime to most soils is due entirely to its indirect action. Lime affords

an excellent example of the different ways in which the fertility of a
soil can be increased indirectly. Lime exerts a mechanical effect upon
the soil. It improves the texture of clay land by removing the sticki-

ness, thereby rendering it powdery and more readily acted upon by
the atmosphere. A simple experiment will demonstrate this action.

Take a quantity of stiff clay and divide it into two. With one por-

iion mix a little lime, and make both portions up into a stiff paste.

Leave in the sun to dry. When dry, note that the portion that re-

ceived no lime is very hard and ' cakey' while the other crumbles down
when touched. Applying this principle to practice, it will be seen

that if clay land be well limed, the atmosphere w 11 have a much bet-

ter chance of doing its work. On the other hand, when lime is applied

to light sandy soils, it acts as a cement, binding the coarse particles

of sand together. This accounts for its use in making mortars

The other effects of lime are of a chemical nature, (i) rji)ne frees

potash. The potash in the soil is bound up in very insoluble com-
pounds, upon which the lime is able to act chemically, turning out the

potash and placing it, as it were, at the disposal of the crop (ii) Lime
helps on the decomposition ofcegetable matter by securing the best condi-

tions for fermentation, (iii) Lime sweetens sour landhj counteracting
the acids produced by the decay of vegetable matter. If these acids

accumulate, as they will in a badly drained soil, the land becomes sour ;

this sourness can be lemoved by an application of lime, (iv) The pre-

sence of lime in the soil, as has already been stated, is a necessary con-

dition of nitrification.

Lime can be applied to the soil in several forms. Marl and chalk

spread over the soil produce good results, but the form most suitable

for application is slaked lime which has been exposed to the atmos-
phere for some time. When limestone or chalk is heated in a limekiln,

carbonic acid gas is driven off, and the substance left is quicklime. This

form is unsuitable for application to the land on account of its caustic

nature. It is readily converted into slaked lime by adding water.

Slaked lime is still somewhaf caustic and apt to cause the burning up
and loss of organic matter. Therefore slacked lime should be exposed

to the air ; carbonic acid gas is absorbed, and the substance formed
does not differ in composition from the original limestone, but it is in

a powdery condition convenient for application. Deficiency of lime in

a soil is usually due to its tendency to sink. This should be a guide

to the cultivator in applying it. Lime should be kept as near to the

surface as possible, and therefore spread over the land rather than dug
in. Although lime is ins tluble in pure water, rain water has sufficient

carbonic acid gas in it to dissolve it, and when dissolved the lime must
percolate downwards, since it is not absorbed by the plant roots. Other
salts, much more soluble than lime, also pass into solution, but they
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are thereupon taken up as plant-food, and thus prevented from sink-

ing.

Common Salt acts as a manure in a similar manner to lime. Since

neither of its constituents—sodium or chlorine—seems to be among
the essential elements of plant food, it is regarded as an indirect manure.
Like lime, it has a chemical effect on the insoluble potash compounds,
freeing potash for the use of the plant. It also improves the texture

and drainage of clay land. It has been found to be a good manure for

sugar cane when grown far from the coa't. The effect of common salt is

however to increase rather the quantity than the quality. Thus it

spoils tobacco, while it increases the yield of cabbages. Whereas lime
can be applied at the rate of one ton per acre, not more than 200 lbs.

of common salt should be given to an acre, for it is a powerful anti-

septic, destroying all germ life.

In this article no attempt has been made to do more than give a gene-
ral outline of the principles of manuring and the nature and action of the

manures most frequently used. To recommend, with any hope of suc-

cess, the kind and quantity of manure for individual crops is practi-

cally impossible. Many conditions h-^ve to be taken into account, the

nature of the soil in particular. The aim of special manuring is to

supply what is deficient in the soil and also to help the crop to obtain

that ingredient which it experiences special difficulty in obtaining,

Although it must beregardr^d as the work of chemists and experiment
stations to ascertain the general food requirements of crops, the culti-

vator must not expect to obtain all the desired information second-

hand. There is much that he can do for himsdf with little trouble aid
at a comparatively sm^ll cost. Every cultivator should arrange for

himself a series of experimental plots, in which he can test the results

of different manures. The experiments can be so arranged as to test

the effect of nitrogenous, potassic, and phosphatic manures alone, the

effect of mixtures containing two or three of these constituents, and
also the effect of the different forms of thes3 manures in which these

constituents can be applied Likewise, the experimenter will be enabled

to determine the amounts which give the best returns. The results

will possess the advantage of referring to land similar to th it on which
the crops are to be grown. To make them reliable, however, some
method must be followed and some degree of accuracy aimed at.

BUDDING ORANGE TREES.
By W. Cradwick, Superintendent of Hope Gardens.

The preparation of Lemon, Sha ldock andlirge Sour Orange Trees for

Budding.

Success in budding or grafting any plmt or tree depends on the
skill of the operator, but also in quite as larga a degree on the condi-
tion of the stock or scion. The stock is the plant on which the bud
or graft is to be placed and which is to become its foster mother. The
scion is the bud or graft which is to be placed on the stock, and which
is to become the foster child of the stock. In tais case the stock re-

ferred to will usually be a sour orange, lemon, or valueless shaddock
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tree. The scion will usually be the small piece of sweet orange, good
grapefruit, or marketable lemon—wood containing the bud which is to

grow into the future tree.

Both must be vigorous and healthy, the stock so much so that the
bark is thick and soft, and so easily detached from the wood as to ren-

der it possible i o push the buds under it to their proper position without
Laving to resort to the help of the knife to raise the bark, if this is not
so, the bud however good, will rarely grow ; if the stock is in the con-

dition described and the buds are not healthy and vigorous, then the

operation will probably be a failure.

Large sour orange, lemon, shaddock, or other worthless trees before

they can be budded, must be cut down to a height of five feet above
the ground. They should be sawn level, the cut made quite smooth,

and covered with a good coating of tar
;
ordinary coal tar mixed with

an equal bulk of grease should be used, as the mixture does not readily

crack or peel off in the hot sun.

The proper time to cut down the trees is when it is certain that the
seasons' rains, either in October or May, have set in : October for pre-

ference, as the trees will then throw out young shoots readily ; on these

young shoots the sweet orange buds have to be placed.

If the trees send out a large number of shoots, the shoots must
be reduced to six, selecting the six strongest nearest the top of the

stump, and at fairly equal distances from one another. These young
shoots must grow to be about as thick as one's finger or three quarters

of an inch thick at the base, before they are ready to be budded on.

If the trees are cut down about the beginning of October, this will be
about February, which is also the best time for budding, as the buds
then start to grow in the fine weather, and the May seas ns help them
along after they have commenced to grow. If the sour trees are in-

jured, or in poor health from any cause, do not attempt to bud
them.

CONDITION OF TREES FROM VS^HICH THE SWEET ORANGE BUDS ARE TO BE
TAKEN.

Sweet orange buds must be taken from young but not soft wood
only. The proper sized growths are those about as thick as a lead pencil.

The buds must be well developed and plump as shown in the

illustration, and if possible should be taken from the round wood only.

Buds with thorns attached should not be used, they do not grow so

readily, and if they grow result in a tree on which long thorns will be

one of the chief features ; a tree grown at Hope from a bud with a

thorn an inch and a quarter in length attached, produced thorns over

eight inches in length. If the tree from whica it is desired to take

buds have no young growths of this description, the tree should be
cut back. If few buds are desired, then only some of the branches

need be cut, but if large quantities of buds are required the tree might
be cut back all over. Cut back the branches about a third of their

length, but not more ; this will cause them to send out the young
shoots. Unl?ss shoots on both sweet and sour trees are in the condi-

tion described, the budding will not be successful



i

t





171

Budding is done as follows, as soon as the growth on both sweet

AND sorR Obanges are in the right condition.

' Cut ODe of theyotmg shoots from the sweet tree quite close to the

old wood, and tben with a very sharp knife cut off a piece of the bark
and weed, about an inch and a quarter long, with a bud in the centre,

as shown in the illustration (Fig. 1). If a leaf is growing with the

bud, cut it off leaving the stalk attached to the bark as shown in the

illustration (Fig. 1) : never break or pull it off.

The buds at the very base of the shoot on the round wood are the

the best so long as they are properly developed and there is the re-

quisite length of bark attached ; whether a leaf is growing on the

joint, or not, does not matter in the least, except that it is so much
more convenient to be able to hold on to the leaf stalk when pushing
up the bud.

Make a horizontal cut about a third of the way round one of the

shoots of the sour orange tree near the bottom, and a perpendicular

cut to form the letter T inverted (as shown in Fig. 2). Make the cuts

BO that the bottom of the perpendicular cut is as close to the bottom
of the shoot as possible. The cuts should go clean through the bark,

but care must be taken not to cut the wood. Take the sweet orange
*' bud," that is, the little piece of sweet orange wood with the bud on
it, insert the point into the bottom of the inverted T cut— ( j^)

and gently

push it up under the bark until the lower end of the ''bud'' is level

with the horizontal cut of the inverted T (drawing).

Care must be taken in all the operations that neither the bark con-

taining the bud, nor the bark of the sour shoots is injured, or the

operation will probably be a failure.

When the bud is in its proper place at the bottom of the inverted T
cut, it must be tied firmly to make it stick close to the wood of the

shoot, tying it rather tighter than can be borne on one's finger, and
also to prevent the bai k of the sour shoot from shrivelling and turning

back, leaving the bud to dry up. Knitting wool, or other soft material

may be used, but Eaphia or budding tape is preferable. The follow-

ing recipe for making budding tape has been found useful :

—

To every pound of bees-wax, add a lump of rosin the size of an egg,

and ]
-J

table- spoon fulls of raw linseed oil. Boil and then dip the tape in.

Take care to cover the whole of the w^ood on which the T cut has
been made, and at the same time not to cover the bud. In wet weather
the bud should be wholly covered by the tying material, but the tying

should be so done as to allow of the partial removal at the end of eight

days to allow the bud to " look out," and at the same time be kept
tightly tied to prevent turning back of the bark of the stock.

It is necessary that the trees be inspected every tw^o weeks after

budding to be sure that the wood has not swollen so as to tighten the

tying material end hinder the flow of the sap. If the shoots swell

and cause cutting, the "ties" must be loosened and carefully retied

so as not to cut. It must be seen too that the string be renewed if it

breaks, for if this should happen, the bark of the shoot will turn back,

and the bud will die.

If the bud keeps green for two weeks the shoot on which the bud is

placed should be cut back a third of its length. When the bud has
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grown about 8 or 10 inches, cut the sour shoot back to within three
inches of the bud, always taking care to prevent any of the sour orange
shoots from growing, otherwise they will soon become so vigorous
that they will take all the sap from the sweet orange buds and leave

them to starve. When the bud has grown a foot, cut the sour shoot
back close to the top of the bud, so that no buds are left on the sour
shoot, above the sweet orange bud.

If the sour tree after being cut back, should not send out shoots

near the top, the stump should be cut back to where it is shooting,

before the shoots grow too long, or it will be very diflB.cult to tie the
buds. Six shoots may be budded on each stump, all shoots not bud-
ded must be rubbed o£P or they will take all the sap and starve the

sweet orange buds.

A proper budding knife similar to the one illustrated, is almost in-

dispensable ; an ordinary knife may be used, but in any case the blade

of the knife should be thin and exceedingly sharp. Use the budding
knife for no other purpose, not even to cut off thorns with.

ADDITIONS AND CONTRIBUTIONS TO THE
DEPARTMENT.

Library.

Europe.

British Isles.

Annals of Botany, Sept. [Purchased.]

Botanical Magazine, Sept. [Purchasei.]

British Trade Journal, Sept. [Editor.]

Chemist and Druggist, Aug. 25, Sept. 1, 8, 15. [Editor.]

Foreign Office Reports, April, May, June, July. [Col. Sec]
Garden, Aug. 25. Sept 1, 8, 15. [Purchased.]

Gardeoers' Chronicle, Aug. 26, Sept. 1, 8, 15. [Purchased.]
Hooker's Icones Plantarum, Aug, [Benthara Trustees.]

International Sugar Journal, Sept. [Editor.]

Nature, Aug 23, 30, Sept. 6, 13. [Purchased.]
Pharmaceutical Journal, Aug 25, Sept 1, 8, 15. [Editor.]

The School World, Sept. [Publishers,]

West Indian and Commercial Advertiser, Sapt. [Editor.]

France.

Sucrerie indigene et coloniale. Aug. 28, Sept. 4, 11, 18. [Editor.]

Geimany.

Bericht iiber den Botanischen Garten und daa Botanische Museum zu Ber-
lin. [Prof. Dr. Engler.]

Notizblatt, Berlin, Sept. [Director.]

Tropenflanzer, Sept. [Editor.]

8wit%erland,

M^moires de I'Herbier Boissier, No. 18. [Conservateur.]

Species Hepaticarum, Vol. I., Anagrogynse. By Frans Stephani, [Con-
servateur .]
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Asia.

India
Administration Report of the Govt. Bot. Gardens and Parks, Nilgiris, for the-

year 1899-1900. [Secretary.]

Agriciiltural Ledger (Calcutta) Nos. 4, 5, 6. [Lt. Gov. Bengal.]

Planting Opinion, Aug., 4, 11, 18, 25. [Editor.]

Report on Govt. Bot. Gard., Saharanpur and Arnigadh, 1900. [Cu rator.]

Report on Govt. Hort. Gard., Lucknow, 1900. [Curator.]

Ceylon.
Times of Ceylon, Aug. 9, 16, 23, 30. [Editor.]

Java.
Proefstation, W. Java Med. Nos. 45, 46. [Director,]

Australia.

N. S, Wales.
Agri. Gazette, Aug. [Dept. of Agri.]

Queensland,
Queensland Agri. Journal, July, Aug. [Sec. Agri.]

Queensland Sugar Journal, Aug. [Editor.]

Africa.

Cape of Good Hope.
Central African Times, July, 14, 21, 28, Aug., 4. [Editor.]

Agricultural Journal, July 19, Aug. 2, 16. [Dept. of Agri.]

Agri. .1 ourn. and Mining Record of Natal, Aug. 3, 17. [Dept. of Agri.]

Annual Report, Botanic Station, Lagos, for 1899.

West Indies.

Barbados.
Agricultural Gazette, Aug. [Editor.]

Jamaica.
Journal Jamaica Agri. Soc, Sept. [Secretary.]

Roy. Jamaica Society of Agri. & Commerce. Sixteenth Annual Report, 1899-
1900. [Sec]

Weather Report for Aug., 1900.

Irinidad,
Bot. Dept. Bulletin, July. [Superintendent.]

Cacao, a Treatise on the Cultivation and Curing of " Cacao." By J. H. Hart.
[Author.]

Proc. of Agri. Soc, July 10, Aug. 14. [Secretary
]

Report of Govt. Analyst, & Supt. Roy. Bot. Gardens on Seedling Canes for
1899. [Secretary.]

BRITISH NORTH AMERICA.
Montreal,

Pharmaceutical Journal, Sept. [Editor.]

Ontario.
Crop Bulletin 74, August Report. [Dept. of Agri.]

Ottawa,
Report of the Entomologist and Botanist. By Jamies Fletcher, L.L.D*,,

F.R.S.C., F.L.S. [Dept. of Agri.]

Insect Pests, Grasses and Weeds. By the same. [Dept. of Agri.]

United States of America.
Puhlicatiom of the U. S. Dept. of Agriculture.

Scientific Bureaus and Divisions. \_Directors.^

Division of Entomology. (Notes on the Mosquitoes of the United States.) 24
(a List of Works on North American Entomology.)
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Division of Biological Survey. 13 (Food of tha Bobolink, Blackbirds and
Grackles.) 18 (N"orth Americaa Fauna.)

Division of Vegetable Physiology & Pathology. 22 (Xenia, or tho immediate
effect of Pollen, in Maize.)

Experiment Stations.

Experiment Station Record, U. S A., Vol. X[. No. 11 ; Vol. XII. No3. 1, 2.

Arizona. 34 (Timely Hints for Farmers.)

35 (Vegetable Growing in Southern Arizona.)

Florid I. 54 (Peccan Culture, A Preliminary Report.)

New Jersey. 144 (Live covers for Country Homes.)
Ohio. 109 (Eighteenth Anuual Report f )r 1898-99.)

110 (The Maintenance of Fertility.)

111 (Investigations of Plant Diseases.)

112 (The Clover Root Borer.)

113 (Plums: A Comparison of Varieties.)

114 (Hosv Insecrs are studied at the Ohio Agricultural Experiment
Station.)

115 (Sugar Beeis and S )rghum. Investigations in 1899.)

116 (The Grape-Cane Gall maker and its Enemies.)
117 (Stomach Worms in Sheep.)

Rhode Island. 69 (A Study of Plant Adaptations.)

70 (Analysis of Commercial Fertilizers.)

Texas. 57 (Report of Beeville Station, (No. 4.)

Cabbage—Fertilizers, varieties, shipping.

Cauliflower—varieties, shipping.)

Utah, 68 (Experiments with Dairy Cows.
Part 1. A Study of their Records.

Part II. Winter Feeding Experiments.
Part III. Summer Feeding Experiments.)

69 (The Golden Vine Field Pea, its chemical composition and forage
value.)

American Journal of Pharmacy, Oct. [Editor.]

Botanical Gazette, Chicago. Sept. [Editor.]

Contr. to the Life History of Plants. No. XlV. By Thos. Meehan. [Author.J
Fern Bulletin, Oct. [Editor.]

Lophotocarpus of the U. S. & Sagittaria Eatoni, By J. G. Smith. [Author.]
Plant World, Aug. [Editor.]

Progress of f orestry in the U. S
,
By Gifford Pinchot. [Dept. of Agri.]

The Practice of Forestry by Private Owners, By Henry S. Graves. [Dept. of

Agri.]

Torrey Club Bulletin, Aug. Sept. [Editor.]

South America.
Bolitim da Agricultura. Sao Paulo, Brazil, la Serie. No. 2. [Director.]

Revista do Museu Paulista Sao Paulo. Vol. iv. [Director.]

P0Li:fESIA.
Planters' Monthly, Hawaii, Aug. [Editor.]

SEEDS.
From Botanic & Doraain Gardens, Melbourne,

Acacia caltriformis
" cyanophylla
" dealbata
" longifolia
" pycnantha

Callistemon rigidus

Doryanthes Palmeri
Eucalyptus coriacea

" crebra
" foecunda
" macrandra
" pilulans
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Melaleuca styphelioidea

Homalanthus populifolius

Pittosporum undnlatum
" rhombifolium.

Sophora tetraptera

Steiculia acerifolia
" di-versifolia

Swainsona galegifolia, var.

From Govt. Botanist, Cape Toucn.

Schotia latifolia

Leucadendron argenteiim, " Silver Tree"
Protea mellifera, " Suiker hoseh"

From S. H. Watson, Esq., Morant Bay:
Sumatra Tobacco seed.

From Rogal Botanic Garden, Berlin,

Meliosma Herbertii
" obtusifolia

PLANTS
From Miss Mais, Kingston.

Mali»igliia glabra

From Botanic Station, Barbados,

6 plants Plumeria—3 varieties

From Messrs. Jas. Feitch c6 Sons, Chelsea, London
Acalypha Macafeeana
Aerides japonicum
Amaryllis China

" Figaro
" Helenis
" Poirier

Amasonia punicea (dead)

Cattleya aurea
" citrina
" Schroderfe

Cissus porphyrophyllus
Coelogyne Massangeana
Colax jugosus
Croton, Aigburth Gem

" Flamingo
« Gold Ping
" Mrs. Iceton
" Mrs. McLeod
« Eeidii

ruberrimus
" Warrenii

Cyperus alternifolius, variegatus

Dendrobium Bensonise
" Cassiopes
" crassinode
" formosum

Dipladenia bolivensis
" insignis

DracEeua, Lord Wolseley
Epidend' um prismatocapum

" Titellimum-majus
« Wallisii

Epiphylliim Russellianum, var. Gaertnerii
" truncatum, var. Lady F. Cavendish
" " var. lateritium
" " var. violaceum

Ficus radicans, variegata
Lselia albida

" autumnalis
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Lselia crispa
" peduncularis
" tenebrosa

Maxillaria picta

Myrtus communis
" " var. Jenny Reitenbach

Odontoglossnm citrosmum
« Harryan a
« hastilabium
" piilchellum

Oncidium cheirophorum
" concolor
" crispum
« divaricatum
« flexuosum
" Forbesii
" incurvum
" macranthum
" Marshallianum
" ornithorhynchum
" phymatochilum
" pulvinatum
" sarcodes
" St. Legerianum
" tigrinum
" varicosum

Phalsenopsis amabilia
*< Esmeralda
" grandiflora
" Luddemannana
" Schilleriana
" Stuartiana

Phyllocactiis Cooperii
" Grand Monarch

Hecla
Jessica

Saintpaulia ionantha
Tricopilia cocci nea
Kalanchoe flammea
Vanda coerulea

[Issued 5th Nov., 1900.]
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THE PHILIPPINE HEMP INDUSTRY.
Among the chief industries in the Philippine Islands is the

gathering and export of Hemp. Manila hemp is known the world over

for its fine quality and its value for making all kinds of rope, from the

biggest hawser down to the finest piece of twine, and it would be very

much in order to devote a little of our space to this important feature

of Manila's commerce.

The scientific name of this hemp is Musa textilis, and the tree be-

longs to the banana famly.

Manila hemp" is the name invariably used by the merchants of

England and America to distinguish it from the Russian and Indian
hemp, which is much inferior. In the Philippines, however, it is not

regarded as a product of Manila and districts, but chiefly of the South-
ern islands, and it is called " abaca" with the accent on the last syllable.

The hemp trees of the Philippines have been tried to be introduced

in Borneo and India, but without much success. The trees grow best

on the Pacific slopes of the southern islands. South Luzon furnishes

the best quality and greatest quantity, but there is little difference

between Samar and Le> te of the Archipelago as producing districts.

The roots of the plants cannot exist in damp soil; volcanic soil, where
the ground is dry, and plenty of moisture overhead, is essential to get-

ting the best results.

Here, in these localities, we find large plantations among the hills

with the hemp trees in different stages of growth. They require

little cultivation ; once a week the native cleaner or gatherer goes

through the plantation and does the little weeding that is necessary

while in performance of his duty of cutting and stripping the trees.

The trees are planted from suckers and grow to a height of ten feet,

and from five to seven inches in diameter. In appearance they ap-

pear to an unpractised eye like the banana tree, and if these trees were
allowed to grow five or six years they would develop a fruit something
like a plantain ; it is said by some that this fruit is poisonous.
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When the tree is three years old, then it is the proper time to cut

it down and strip it of its fibre This stripping is a most difficult and
important point in the production ofhemp and requires great experience.

The native cleaner, as he is called, goes up into the hill armed with
his bolo and a bag of rice. He enters the plantation and glances to

right and left as he walks along. Experience has taught him to tell

at a glance if a tree has reached the age for cutting. One slash with
the bolo and the tree is cut down close to the roots. The first thing he
does is to plant a cutting or shoot in close proximity to where the tree

grew. This is invariably the rule, that when a tree is cut down
another is immediately planted in its place, so there are at all

times trees in different stages of development. As soon as this is done
he strips the plant of its leaves and commences on the long stalk eight

or ten feet in length. He strips off the extreme outer skin and then
commences the real work. In the centre of the stalk is a stout pith,

and around this grow alternate layers of fibre and sappy vegetable

matter. These layers of fibre must be carefully stripped off the stock

at once for fear of them rotting the fibre. The cleaner in a couple of

minutes has cut a small bamboo tree and made a rough bench. With
a bamboo strip fastened to his knife and that in turn fastened to his

foot, he stoops over to the ground in front and then makes a full back-
ward swe^p as far as his arms can reach, stripping a layer of fibre

which he throws off to one side. This is repeated until the fibre is all

taken off, and after spreading the strippings on the ground to dry in

the sun, he continues to repeat the work in anothei' spot wherever he
may find a tree in the proper state of maturity. The work of strip-

ping is heart-breaking and causes many a lame back ; even the native

who is accustomed to the work finds it no sinecure. A full tree

will yield about one pound of fibre and a native can clean fifty

pounds in a week. The length of the fibre is from six to eight feet.

The natives are exceedingly independent and work as long as it suits

their convenience. When a cleaner has got what he considers enough
fibre cut, cleaned and dried, he ties it up and takes it down to market,

where he sells it to the middleman and receives in return the market
value of the fibre. The plantation owner receives one-half this remu-
neration and the native keeps the other, and this is the only time the

plantation owner figures in the whole transaction, i.e., when he gets

his half. He simply watches to see that he gets his share.

In the hemp ports, representatives from the business houses in

Ldanila buy from those middlemen. They are either Spanish, Chinese

or native dealers, who collect the hemp and barter with the native

cleaners, using rice as the standard of exchange.

GRADES.

Ordinarily, the hemp arrives here classified according to grade by a

middleman, but sometimes it is sent here to be classified and the ex-

perienced eye of the merchant spots at once all defective or injured

fibre.

The quality depends a great deal upon the original cleaner and the

state of the weather at the time the tree was cut.



179

To turn out the best grade the cleaner must be very careful in his

stripping and have the fibre dried a' once, whereas, if allowed to stand

awhile, the fibre loses its fiae colour and some of its strength. Hemp
is graded according to fineness or coarseness, colour, length of fibre

and its tensile strength. The latter depends greatly up3n the age of

the tree. The colour and coarseness show the quality of the Hemp
and this depends, as mentioned above, wholly upon the cleaner. Some-
times he is careless, and more especially when high prices prevail in

Manila he does not trouble himself about the quality of his work, but

aims only to turn out as much as possible while the market condition

prevails.

VALUE.

The value of hemp varies. It has been known to be as high as

£60 per ton and then again as low as £14 sterling. Of late the price

has fluctuated continually, owing to the war and the political situation

in the Philippines. The average rate per ton, however, is about £25
or £30 sterling.

There are between 800,000 and 1,000,000 bales of hsmp produced
and shipped from this island annually. The United States, acting as

a centre for South America, Cuba and Canada, and England as a

centre for Europe and Western Asia, take the bulk of the trade in

about even quantities.

The bales are packed by both hand and steam presses and weigh
about 28 pounds each. They are thus conveniently handled. About
half a dozen of the shipping houses here do the bulk of the export
trade and, perhaps, forty steamers are utilized in the carrying of rice

to the ports and a return cargo of hemp to Manila.

The handling of the business requires years of experience and a

long residence in the country, to be successful in coping with the busi-

ness methods of the wily Asiatic, both Chinese and Filipino,

We all remember how in visiting the owner of an orchard he takes

us through his fruit preserves and can tell every grade and variety of

apple tree. They appear to the unpractised eye to be all apple trees.

It is the same with the hemp plantation. There are many varieties

and the natives showing a visitor through the groves points out the
different grades of trees, giving its native name and whether the
quality is better or inferior t) the ordinary. There are residents

here in Manila, foreign as well as native, who from long experience in
handling hemp, can at a glance judge which ports C3rtain bales of

hemp have come from. It is indeed a great business and cannot be
learned in a day.

From the outer layer of a properly matured tree comes the finest of

fibre, and if this is carefully cleaned and dried, it is sometimes used by
the natives to weave into cloth. They mix it with silk and make a
sort of Indian muslin, in fact it makes the finest of hemp cloth. Some
of the natives in the hemp growing district make coarse cloth to wear,
while others make fishing nets, the fibre being exceptionally good for
this purpose as it is so strong.

—

Manila Times,
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CUBAN TOBACCO.
"The best tobacco in Cuba is grown in the district known as " Yuelta

Abajo" in the province of Pinar del Rio, and in parts of the province
Havana, and a fair class is also raised in the province of Santa Clara^

Almost ell the above is exported through the port of Havana. An in-

ferior grade of tobacco conies from the eastern provinces, and is ex-

ported through the ports of Gibara on the north, and Santiago on the

south side of the island.

Tobacco plantatioBs on a large scale are quite the exception, as no
machinery is required, and the success of the crop depends very large^

ly on the personal attention and care bestowed npon it by the cultiva-

tor, for which reason the industry is specially suited to the small far-

mer class. The only capital required, outside the value of the land is,

for agricultural implements, working bullocks, and materials for drying

and curing sheds, which are usually of the most primitive description,

and respectable men who know the business can always obtain these

locally on credit, the more so as the crop comes to maturity in a com-
paratively short time.

Great activity bas been shown in the this direction in the past year

and employment has thus been foutd for many people who had been

ruined by the war, with the result that the crop of 1900, will pro-

bably be exceptionally large. An estimate published by the Secretary

of the Agricultural Commission of Pinar del Pio in M arch of this year,

puts the probable yield of that province at 500,000 bales, averaging

between 90 and 10 lbs. each, and the extent of land under cultivation

at 38,700 acres, equivalent to a yield of about 1,230 lbs. per acre. As
this would be nearly double an average year's crop, I am inclined to

think that the estimate is perhaps a little too sanguine."

—

Mr. Consul

General Carden^ in Foreign Office Report^ Jidy^ lyOO.

TO PROTECT STEMS OF TREES AGAINST AT-
TACKS BY ANTS AND SCALE INSECTS.

A mixture prepared as follows is recommended to prevent Ants and
Scale Id sects attacking trees or plants :

—

White Lime (slaked) ... 6 quarts

Kerosene oil ... \ pint

Turpentine ... 1 wine-glass

Soft Soap ... 5 lbs.

Cow-dung ... 3 quarts

Water ... 16 quarts

Mix the whole thoroughly together, and apply freely with a paint

brush, or white-wash brush to the trunks of trees, or stems of plants

requiring protection It is also a good remedy in case of trees already

afiected by pests, killing scale insects, &c., immediately.
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If signs of " gumming" are observed in Citrus trees, to the abov^

mixture should be added ^ lb. of Flowers of Sulphur. The mixture

adheres to the trunks and branches of trees for a considerable time,

but when it peels off, the bark b3neath will be found to be p)rfectly

clean and free from pests, both animal and vegetable.

It must be remembered that such remedies as the one here recom-

mended cannot be expected to be permanently effectual, unless proper

cultural methods are adopted, so that tbe trees and plants are kept in

a healthy growing state.. Healthy trees are not often attacked by
insect pests.

RULES FOR VALUING MANURES.
The essential constituents of manures are the nitrogen, the phos-

phoric acid, and the potash. The Artificial Manures Act of 1897 re-

quires that vendors shall furnish with artificial manures, sold in any
quantity above half a hundredweight, an invoice certificate showing
the per cent, of nitrogen, phosphoric acid, or potash contain.ed in the

manure. The Act does not oblige the venior to confine his certificate to

a statement of these three ingredients ; but it is aivisable that he should

do so, for anything else can only be regarded as so much paddings
which tends to confuse the purchaser All manures that have any value

as plant-feeders contain one or more of these three important pUnt-
foods nitrogen, phosphoric acid, and potash It is these plant-foods

that give value to the manures ; if the manures contain more of these

plant-foods they are more valuable ; if they contain less, they are less

valuable. Anything else that they contain besides these plant-foods

is of little or no value, and is generally to be regarded as so much dead
weight, decreasing the value of the manures to the extent that they
raise the cost of carriage.

The following is a sample of an advisable form of statement or an
invoice certificate :

Nitrogen (as sulphate of ammonia) . . 5 per cent.

Phosphoric acid-water soluble . . 4J
"

" citrate soluble , . 2 "

insoluble .. 1

Total phosphoric acid • , 7J
"

Potash (as potash chloride) . • 6 "

Such a statement contains all that is essential and nothing that is un-
essential ; there is nothing in it to confuse the purchaser, and from it

the purchaser can, if he knows the money value of 1 per cent of each
ingredient, readily and quickly find out the real value of 1 ton of the
material.
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For finding out the value per ton the certificate is treated just tli^

fiame as an invoice, except that, instead of dealing with lbs. of materi-

als at certain prices, one has to deal with percentages at certain values.

Thus, if 1 per cent, of nitrogen in a ton of manure were worth 12s.,

5 per cent, would be worth 60s. The value of 1 per cent, of an ingre-

dient in a ton of manure is called the unit value. These unit values

change according to changes in the manure market, but they remain
fairly constant during ( ne season.

''Manures and Manuring" By A. H. Pearson, Chemist to the Depart--

ment of Agriculture, Victoria.

NITROGEN-FIXING BACTERIA. *

Besides the nitrifying bacteria which are able to transfer ammonium^
ealts found naturally in soil, or have been added thereto, into other

nitrogenous compounds, a number of related organisms are met with
in many fields which have the power of utilising the free nitrogen of

the atmosphere and drawing from this vast store of almost inert gas
considerable quantities for plant food. These are the nitrogen-fixing

bacteria.

On the rootlets of many higher plants, more especially on those of tbe

ZegtmuiosWj smtjll nodules in varying numbers are found produced by
and filled with bacteria. It is supposed that by the symbiosis (a

living together) of these lowest forms of plant-life with the higher
plants, the latter derive the nitrogenous food which it is proved can-

not have been derived from the soil, and therefore must have been
obtained from the aimosphere. The process is not yet properly un-
derstood but the general opinion tends towards the assumption that

the bacteria fix the free nitrogen within the nodules and that the

resulting nitrogenous compounds are assimilated by the host-plant.

By some also it is thought that through the peculiar conditions

of " living together" the plant is enabled to fix free nitrogen in its

foliage.

"Whatever may be the correct theory, the effect of this remarkable
interaction between the low forms and the higher plants is very strik-

ing and very variable in extent. Even amongst tha Leguminosce, the

plants deriving the greatest advantage from this phenomenon, extremes
are met with; some deriving apparently but little benefit from it,

whilst on the other hand many may very largely depend upon it,

.Amongst the Lupines, for instance, the yellow flowering variety is

able to entirely dispense with nitrogenous substances in the soil.

Through the exhaustive investigations made first by Professors

Hallriegel and Wilfarth, and later by Lawes, Gilbert, and others, on
nearly all the cultivated leguminous plants, no doubt has been left

that the nodules found on the roots are formed through bacteria, and
that these are able to fix in e nitrogen for the use of the plant they
attach themselves to. Until Hallriegel proved that the presence of

> * Extract from a Paper on " Soil Bacteria" by R. Helms, in the " AgriculturaL
. ' Gazette" of New South Wales, for July, 19uO.
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bacteria is necessary to enable plants to utilise the nitrogen of the at-

mosphere, and that, for this reason Leguminosce may almost entirely

dispense with nitrogenous manuring of the soil they grow upon, and
in many instances even enrich the land with nitrogen, these observed
facts were not properly understood.

It was well known in practice that clover and lucerne would grow
vigorously for a period of years without being manured, and when
flagging, could often be invigorated by a dressing with gypsum. This
tends to prove that these crops did not sicken for the want of nitro-

genous food, but on account of other elements becoming exhausted
or unobtainable for some reason from the soil.

A palpable proof that the help of bacteria is almost absolutely

necessary to enable plants to assimilate atmospheric nitro;^en, is

afforded by the fact that seedlings, say, of peas, will not thrive unless

the soil contains at le:jst some traces of nitrogenous compounds ; but

as soon as they have made a start and have sent out, root ets upon
which the bacteria can form colonies, they prosper independently of

the presence of this food in the soil.

During the experiments carried on in several Gferman agricultural

establishments it was discovered that every species of legume was
associated with a specially sympathetic bacterium which would not per-

form the office of fixing nitrogen for other species. Basel upon the

acquisition of tbis knowledge. Professor Nobbe, of Tharand, in Saxony,

is now preparing a number of pure cultures of these specific bacteria

for the purpose of sowing th'3m together with their respective culture

plants. These cultures are placed oti the murket under the name of

Nitragin, and for som ^ time have been undergoing and still undergo
practical tests regarding their efficacy of promoting the growth of

plants.

It has not been definitely ascertainel how long these artificial cul-

tures can reriiin iheir vitality unimpaired; and. besides, in some
instances, adverse seasons have prevente I a defini e judgment being

arrived at as yet, w lether the results obtained in trial plots can be
maintained on a larger scale in the field. Co .s derable attention is

being paid to this question at the agricultural stations in Germany as

well as in the United States and elsewhere.

THE DENITRIFYING BACTERIA.

In addition to the organisms hitherto referred to, all of which are
pre-eminently friendly to plant-life, and thus indirectly to man. there
are a host of other bacteria met with in soil and water which play an.
important part, in connection with agriculture.

Their action is to reduce the compound organic substances into less

complex combinations, or into simple elements, and in this manner
make them again available for plants to which otherwise they would be
lost, as these can utilise nothing but elements or simple compounds
for their nutrition.

It is m mifest that were it not for the decomposition of the many
complex substances taken from the earth in the shape of plants and,
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animals, after these have changed from the active state called life, to
that of inactivity or death, and by this process are redissolved periodi-
callv, these substances wonld be entirely lost to succeeding gensritions
of plants and animals, and this constant drain from the resources now-
found on the surface of the globe would ultimately exhaust their supply
and make life impossible.

That putrefaction and other processes of decomposition are produced
T)y bacteria was suspected for a considerable time, but this was not
definitely proved till 1875 by Menzel and subsequently verified by
others The action of these organisms is so variable that in the de-

composition of any given substance probably a dozen species partici-

pate.

From this indisputable achievement of scientific research il will be
Seen that it is in the fiist instance entirely due to the activitv of the

minutest organisms thnt what is of earth goes back to it again by the

dissolution into simpler substinces of the complex and intricate

combinations. Chemical action, no doubt, has also much to do with
the redis>olution ; but it is now accepted that this activity in the

generality of instances is secondary to the oacterial, and takes place

after these have broken up the compounds.

"W^ithout the one process the other would not take place, and from
this it is evident that micro-org .nisms are more closely connected with

the productiveness of the soil trian w^s dreamt of less than thirty

years ago, and that not only in medicine and industrial pursuits but

also from an agronomic point of view bacteriology is becoming daily

of greater importance.

The organisms intimat ly connected with the fertility of the soil

may conveniently be divided into two groups, namely, assimilating and
destructive bacteria.

Under the first group we would classify the nitrifying and the ni-

trogen- fixing bacteria ; and in the seco id all species which cause pu-
trefaction and decomposition may be included.

The first group, as previously stated, includes nothing bat beneficial

species which are occupied either in buildingupnitrogenouscompaunds
in the soil, the nitrifying species, or in fixing nitrogen, from the atmos-
phere, the nitrogen-fixing bacteria the iatter of which, besides assisting

plants to use this element, frequently also enrich the soil itself. Im-
portant as is the numerous second group oa account of the reducing
power of its species, it includes several that act disadvantageously in

regard to agriculture.

These objectionable species are the denitrifying organisms. By den-
itrification is understood the deoxidation of nitrates and nitrites, which
in each case involves a loss by either nitrogen or ammonia being given
off. Their activity is perceptible by the pungent smell of ammonia
rising from fresh stable manure, particularly Irora that of horses.

Nitrogen being odourless, its loss cannot be perceived by the senses

;

it nevertheles takes place to some extent during every process of de-

composition where nitrogenous compounds are present.
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THE AIMS OF SOIL BACTERIOLOGY.

It now remains to indicate the aims of Bacteriology in connection
with Agriculture. These are shortly as follows :

—

1. To encourage a definite multiplication of the nitrifying organisms
found already in the fields, by adding substances that will enable them
to retain their vitality and vigour after their activity ceases for the
want of nitrogenous material ; and in case of their abs 'iice from a soil

to transplant them thereto, if this can conveniently be done, by add-
ing soil impregnated with the desired bacteria.

2. To secure by the growth of plants favourable to nitrogen-fixing
organisms an enrichmeut of the soil by nitrogenous compounds; and

3- To counteract the sudden and excessive development of the deni-

trifying organisms, in order to prevent loss of fertilising substances by
means of these latter.

OIL OF LEMON.*

'Oil of Lemon is obtained from the fresh peel of the Genoese lemon
(Citrus medica, Linn, var. B limonum, Hook, f.) being contained in

numerous large oil-glands, imbedded in the tissue of the epicarp.

The greater part of the oil of commerce is produced in Sicily, chiefly

in the Messina and adjacent districts, and in th^ province of Palermo.

A large quantity is produced in Calabria, and exported from Reggio,
whilst the north of Italy and south of France also supply the market
with oil. It is obtained during tbe winter months, fro:n Xovember to

March or April, that collected in November and Decembc, usually

being of the finest quality. In Sicily and Calabria

—

i.e., the chief oil-of-

lemon districts—the oil is collected by the sponge process, the peel

being cut off the lemons in strips, which is then pressed against a
sponge in such a way that the oil-glands are broken, and the oil forcibly

ejected; as the sponge becomes saturated it is sqeezed to remove the oil

which has accumulated. In the north of Italy and th^ south of France the

oil is collected by the ecuelle process, the fruit being rotated rapidly in

a tinned-copper saucer (ecuelle), 20 to 25 cm. in diameter, which is

covered inside with short spikes from 6 to 8 mm. long ; the oil-glands

are broken by the spikes and the oil flows through a hole in the bottom

of the saucer into a collecting tube beneith, which is periodically

emptied. Machine processes are employed in some districts for ex-

tracting the oil, and simple distillation or expression in bags inordinary

presses are also resorted to on occas on. In both the sponge and
ecuelle processes the remaining traces of oil in the exhausted peel are

extracted by placing the peel m hot water and skimming ofi the oil

as it rises to the surface, or the peel may be subjected to distillation; in

either case the oil is of inferior quality, its value bein^ impaired by
the application of heat. Oil of lemon possesses stimulant and carmina-

native properties, but it is chiefly used as a flavouring agent.

* Pharmaceutical Journal, Sept, 16th, 1900.
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RUBBER.*
In Brazil several kinds of laticiferous trees exist from which rubber

is manufactured. In the State of Ceard the Manihot Gla^iovii, locally

known as the macoha, is fairly extensively worked, and consider-

able attention is being paid to its cultivation. In the State of Ma-
ranhao the IIancor7ita speciota, or manabetra, is beginning to give

results. These trees, however, are unimportant compared to tha>

Hevea hrasiliensis, or seringueria, to which the Amazon Valley owes
its present prosperity.

Ihe Hevea hra&ihtmis is found scattered through the forests that

clothe the banks of the Amazon River and its tributaries. In some
parts it is much commoner than in others, and for no apparent reason.

Very large tracts of forest are to be found where it does not exist or

is very scarce. It is generally met with in the swampy parts of the

forest. Owing to the lack of trustworthy data on the subject it is not

possible to state with certainty the proportion of Hevea compared to

other trees existing in the forest. However, for districts where it is

fairly plentiful, and for areas of 1,000 acres or more, about one tree to

every acres may, I think, be taktn as a fair estimate.

Ihe Hevea brasib eti sis does not strike the eye amongst the other

innumerable varieties of trees to be met with in the Amazonian forests

and is often difiicult to detect. A peculiar glistening of the trifoliate

leaves and the whiteness of the bark serve as a guide to the practised

eye. 'ihe tree grows to the height of 70 to 100 feet, and has, as a

rule, when full grown, a girth t f from 5 to 7 feet at a height of 1

yard from the ground. The trunk is generally free from branches ta

a height of some 30 or 40 feet from the ground. The tree flowers in

January; the seeds are ripe and begin to fall in March in the case of

old trees, and in May in the case of young trees. The seeds are con-

tained in a hard shell, two, three or four in each shell, which hang by
a snort stalk from the upper and outer braixhes When ripe the

shell explodes oiten with quite a loud report, scattering the seeds to-

considerable distances. For this reason it is difficult to procure seeds.

When collected the ^eeds should be packed in powdered charcoal and
sent to their destination without delay. I am informed by a compe-
tent authority that they are not as a rule fertile if kept for more than
two months after being collected. 'I his fact would account for the

difficulty experienced in rearing this plant in Africa, Ceylon, and other

parts.

Setting aside scientific phraseology and distinctions, there are for

practical purposes, three distinct varieties of the seringueira" to be

met with in the forest. These are locally known as the seringueiras

"casca vermelha;" (red bark), barriguda (bellied), and' casca

preta," (black bark.) The first of these, the " casca vernaelha" grows
in the higher parts of the forest which are seldom or never flooded.

The latex which it yields is scanty, thick, and will not run. It is,

therefore, of little value.

The second of thof^e, the " barriguda" so named, because the trunk

increases very rapidly in thickness towards the base, grows in those

*Mr. Vice-Consul Temple, in Foreign Office Report on State of Amazonas,,
Brazil, June, J 900.
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parts which are almost constantly flooded, named "igapos." It yields

plentifully a thin watery latex which is of little value.

The third variety, the casca preta" grows in those parts where a

certain amount of drainage exists, and which form an intermediary

zone between the permanently flooded parts and the high land. It is

this variety which yields the latex from which the rubber of com-
merce is manufactured.

The latex," or as it is commonly known, the milk" of the tree, is

a milky juice contained in special tubes running amongst the other

tissues of the plant. These tubes in the case of the Hevea are con-

nected, forming what is known as the laticiferous system " The
latex is quite different from what is called the " sap,'^ and probably

does not play any part in the nutrition of the tree. According to some
authorities, it forms a reserve of water to be drawn upon in cases

of drought. The actual extraction of latex cannot kill the tree, and
the common statement that the trees are " bled" to death is a mistake.

As a matter of fact, though trees exhausted, in as much as they will

not yield any more latex, are common, actually dead trees killed by
overtapping are rarely met with. The latex, as it exudes from the

bark is of a dazzling whiteness, resembling milk, which it also resembles

in composition, inasmuch as it consists of an emulsion in which
caoutchouc" takes the place of the " butter" in ordinary milk. The

fluid part of the latex consists of water with very small quantities of

albuminous matter, organic acids, and phosphates in solution.

The extraction of the latex, or as it is usually called, the " tapping"

of the tree, is effected by making an incision in the bark of the tree.

From this incision the latex flows for about three or four hours, after

that it stops flowing of its own accord. The incision shou d not pene-

trate beyond the bark, which is generally about f inch thick, into the
wood of the tree, and for this reason a very small axe, which rapidly

thickens, wedge-like from the cutting edge is used, the shape or the

instrument preventing its entering too deep. The axe is generally

about f inch wide. The custom is to strike wathit a back-handed blow
upwards, thus making an oblique cut in the bark. It is probable that

a better method would be to use a chisel and mallet and make a V-
shaped incision. Recent experiments at Henaratgoda have shown the
advantage of this shaped incisi n.

The incision having been made, a small tin cup of a capacity of

about 4 ozs., is affixed just below it to receive the latex as it flows.

This is effected by pressing the edge of the cup, which is sharp, into the
bark until it geis a sufficent hold to remain Arm. By this met. od, how-
ever, a second wound is made in the bark which is injurious No better

method has as yet been sugges ed. In some places a uinding groove
is cut in the bark of the tree, and by mcdus of a clay breastwork the
milk is conducted into a vessel placed at the foot to receive it. This
method is found, however, to be very exhausting to the tree and is

falling into disuse. The usual mode of tapping is to make an incision

with the axe at the height of some 6 or 7 feet from the ground; on a
level with that incision and at a distance of some 8 inches, a
second cut is made, and so on round the tree. On the next day incis-

ions are made just below these and so on day by day until they reach
the ground. Incisions are then made on the same plan beginning as
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before from the top, and working downwards between the former rows,
A tree that will carry seven cups 8 inches apart is considered a large
one, and though trees that will carry eight or nine cups are to be met
with, the average do not carry more than four or five.

It is not possible in the present state of the industry to give any
precise data as to the average yield of latex per tree. To begin
with, the trees are extremely irregular in their yield. Two trees

growing close together and under apparently precisely similar con-
ditions, will often vary very much as regards their yield of latex.

Some trees are very rapidly exhausted, whilst others have to be tapped
for some time before they yield the full amount of latex of which they
are capable. The natives account for this by saying that the tree has
to be accustomed to being tapped. Sufficient data are not available to
enable any judgment to be formed as to the correctness of this view.

It is certain, however, tliat even the most experienced cannot judge of

the value of a rubber estafe before at least a year's work has proven it.

The examination of the books of a number of rubber estates actually

working and from reliable information received, leads me to believe

that, for estates working with over 20 men, a yield of 300 kilos, per
annum per man may be expected should it be a good district ; 200
kilos, should the district be only fairly good ; and 100 kilos, per annum
per man should the estate be alreaiy overworked. As each man
works 200 trees, this would place the yield of one tree, when worked
under satisfactory conditions at 1 to IJ kilos, per annum. On the
same basis and taking the whole of the crop from the Amazon district

as being 24,000 tons (a .out) per annum, there would appear to be about
120,000 labourers employed in cutting rubber at present. Calculating

still on the same basis there should be some 24,000,000 trees being
tapped, and these on a basis of one tree to every 2 acres would give an
area of about 50,000,000 acres of forest at present being worked for

rubber. When it is considered that the district in question embraces
well over 1,000,000 square miles, and that it is by no means easy to

find virgin rubber forest within 200 or 300 miles of Para or Manaos,

it will be seen how comparatively scarce is the Hevea in the Amazonian
forests.

The Hevea is found to yield its latex more freely at the base than
higher up the trunk. In some places, however, where the trees have
already been considerably worked, and the lower part of the trunk is

already covered with knobs due to excessive tapping, it is the custom
to build stagings in order to enable rubber-cutters to reach a higher
portion of the trunk. A good tree will still yield freely to a height of

ome 20 or 30 feet.

If allowed to rest for three or four years, even a completely ex-

hausted tree will quite recover itself, and may be worked again from
the base As has been already stated, the tree is not killed when the

supply of latex runs short, and as a rule sufficient damage has not been
inflicted to prevent the tree from recovering itself. This fact is im-

portant, as owing to it the supply of rubber available will probably not

run short as has been often prophesied of late. Trees have been known
to have been tapped off and on during 50 years, and to be still yielding

.a plentiful supply of latex.
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The latex having been obtained and collected the " caoutchouc," or
rubber known to commerce, may be obtained from it in various ways.

The only method, however, that has met with practical success is that

of evaporation by which the watery portion of the latex is driven ofE

and solid caoutchouc remains. The object to be secured is that as-

little water and proteid matter shall remain in the caoutchouc, the pu-

trefaction of the caoutchouc, owing to the presence of these matters

being extremely detrimental to its elastic properties, and, therefore to

its market value. In the Amazon district the method followed is to

light a fire upon the ground and to invert over it a specially constructed

funnel-shaped chimney. From the narrow end of the funnel which is

open, the smoke and heated gases pour out in a concentrated form.

The fuel used for the fire consists, as a rule, of chips from any hard-

wood tree that grows handy to the Ltbourer's hut. The nuts-

of the " TJrucury palm" (Attalea excelsa) are sometimes used,

their smoke containing a trace of acetic acid and creosote being found
particularly effective in curing the rubber and preventing putrefaction.

It is, however, a mistake to suppose that all or even a large propo rtion

of the rubber coming from the Amazon district is cured in this way.
It is, on the contrary, very rarely that the rubber-cutter will be at the

trouble to collect these nuts, he nearly always prefers to use wood
chips which give him less trouble to procure.

The fire having been made, and a large stream of hot smoke pouring
out of the chimney, the operator seats himself on a small stool by the

side of it. The latex is contained in a basin placed at hand. In hi&

right hand he holds a paddle-shaped piece of wood ; in his left hand a

small calabash. Dipping the calaba-h into the ba?in of latex he pours a
small quantity over the paddle which he then revolves in the smoke
issuing from the chimney. That having dried in a layer over the

paddle he repeats the operation. In course of time a "ball" or
" biscuit" of solid rubber is thus formed. In some parts where it is

the custom to manufacture very large balls or " pellets," an arrange-
ment is made by means of a pivot to rotate the ball over the chimney.
The wooden core is withdrawn through a slit made in the " biscuit" or

simply drawn out in the case of the " pellet".

The latex of a tree named Maoaranduba" [Mimusops elata), and
more often that of a tree named locally ''Amapa," is sometimes used to

adulterate that of th.Q Hevea. In both cases the adulteration is extreme-
ly prejudicial to the quality of rubber produced.

Three distinct qualities of rubber are manufactured in this district

named Fine" Entrefine" and Sernamby" respectively. "Fine"
rubber has been well smoked, and is free from putrefaction. " Entre-

fine" rubber has been either burnt whilst being smoked, or has been
insufficiently smoked, and has therefore putritied. It is due to care-

lessness on the part of the workman, which it should be possible to

avoid. " Sernamby" is the " negro-head" of commerce, and consists

of scraps, mixed with dirt, or strips peeled off the bark of the tree and
mixed with impurities of sorts.

A very important factor, from the merchant's point of view, in the
rubber trade, is the loss of weight that is constantly taking place in

raw rubber. This loss is extremely variable, and a consignee has to

place the greatest faith in the consignor that the invoiced weight of
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rubber has really been shipped, as more or les3 shortage invariably
takes place. Moreover, the shrinkage in weight is so variable that no
exact figures can be quoted by which it may be calculated. The cause
being the evaporation of the water contained, it varies according to

the quality, being greater in the case of the porous '^Sernamby" than
in the firmer Fine" rubber. The longer rubber is kept and the larger

the pieces the less it loses in weight. Dry " Sertao" rubber coming
from distant parts whence shipments are only made once a year will

lose only about 1 per cent, between the estates and Manaos ; where-
as newly-made rubber coming from close at hand will lose as much ag

10 per cent. As the means of communication get more rapid, and
the rubber reaches Manaos sooner after being manufactured, the tendency
to lose in weight becomes larger. Between Manaos and foreign

markets a loss of 4 per cent, may be taken as an approximation of

the average loss in weight.

A machine designed on the principle of a cream separator to

separate the caoutchouc from the watery part has been tried,

but has not proved successful as regards the latex of the Hevea, though
good results have been stated to have been attained with the latex of

the " Castilloa."

Another means of separating the caoutchouc is to add chemical

reagents which cause the latex to coagulate. Of these, acetic acid and
corrosive sublimate have been found to give the best results. The
latter, owing to its antiseptic properties, would appear particularly

suitable. A solution of alum is used to a small extent in the State of

Matto Grosso, to prepare rubber from the latex of the Sevea.

The following analysis of the latex of the Kevea brasiliensis is given

by Seeligman :

—

Analj^sis per cent.

Caoutchouc ... 32
Nitrogenous matter ... 2*3

Salts ... 9-7

Resinous matter ... traces

Water ... 55 to 56

ADDITIONS AND CONTRIBUTIONS TO THE
DEPARTMENT.

Library.

Europe.
British Isles.

Annah of Botany, Sept. [Purchased.]

Board of Agriculture Leaflets, No3. 64, 65 & 66 [Sec. Board of Agri.]

Botanical Magazine, Oct. [Purchased.]

British Trade Journal, Oct. [Editor.]

Chemist and Druggist, Sept. 22, 29. Oct. 6, 13. [Editor.]

Foreign Office Reports, July and Aug. 1900. [Col. Sec]
Garden, Sept 22, 29. Oct. 6, 13. [Purchased.]

Gardeners' Chronicle, Sept. 22, 29. Oct. 6, 13. [Purchased.]
International Sugar Journal, Oct. [Editor.]
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Journal, Board of Agri., England, Sept. [Sec. Board of Agri.]

Journal of Botany, Oct, [Editor.]

Nature, Sept 20, 27, Oct. 4, 11. [Purchased.]
Pharmaceutical Journal, Sept 22, 29, Oc^:. 6, 13. [Editor.]

Ramie, Rhea, China Grass or N'ettle Fibre. By Ttiomis Barracloagh.
Rothamstead Repor s for 1900. By Sir J. H. Gilbert.

" Plans & Summary Tables—arranged f )r reference in the Field,

[Committee]
Sugar, Sept. Oct. [Publisher.]

West Indian and Commercial Advertiser, Oct [Eiitor.]

France.
Sucrerie indigene et coloniale. Sept. 25, Oct. 2, 9. 16. [Editor.]

Gei many.
Tropenflanzer, Oct. [Editor.]

Italy.
BuUettino dell Laboratorio ed Orto Botanico, Siena. Vol. HE. Fase. II.

[Director.]

Switzerland.
M^moires de I'Herbier Boissier, No. 19. [Conservataur.]

Asia.
India

Agricaltural Ledger (Calcutta) Nos. 7— 13, [Lt. Gov. Bengal.]
Planting Opinion, Sept., 1, 8, 15, 22. [Editor.]

Proc. Agri. & Horti. Soc. of India. April—June. [Secretary.]

Ceylon.
Times of Ceylon, Sept. 6, 13, 19, 27. [Editor.]

Japan.
Bulletin, Coll. of Agri. Vol. IV. Nos. 2 & 3.

Java.
Proefestation E. Java, 3rd Series, NTos. 19, 20. [Director.

Proefestation, W. Java, No. 47. [Director.]

Australia.

N. S. Wales
Agri. Gazette, Sept. [Dept. of Agri.]

Contr. to the Flora of Q leensland, June. [Dept. of Agri.]

Queensland.
Queensland Agri. Journal, Sept. [Sec. Agri.]

Queensland Sugar Journal, Sept. 15. [Editor.]

Western Australia.
Journal of the Dept. of Agri., Djc. 1899, Jan.—Aug., 1900. [Presented.]

Africa.

Cape of Good Hope.
Agri. .lourn. and Mining Record of Natal, Aug. Sep. [Dept. of Agri.]

Agricultural Journal, Aug. 30, Sep. 13. [Djpt. of Agd.]
Central African Times, Aug. 11, 18, 25. [Editor.]

Contribution to the Flora of New Guinea, April 1900. By F. Manson
Bailey, F.L.S., Col. Botanist.

West Indies,

Barbados.
Agricultural Gazatte, Sept. [Editor.]

W. I, Bulletin, Vol. I. No. 4. (3 copies) [Com. Imo. Dept. of Agri.]

Jamaica.
Journal Jamaica Agri. Soc, Oct, Nov, [Secretary.]

Irinidad.
Bot. Gard. Bulletin, Oct.; Extra No. on Tobaco Culture. [Superintendent,]
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British North America.
JHontreal.

Pharmaceutical Journal, Oct. [Editor.]

United States of America.
Publications of the U. S. Dept. of Agriculture.

Scientific Bureaus and Divisions. [Directors.']

Division of Vegetable Physiology & Pathology. (Progress of Plant Breeding^
in the U.S.) (Progress in the treatment of Plant Diseases in the U. S.y

(Progress of Commercial Growing of Plants under Glass.) Reprints from
Yearbook of Dept. of Agri. for 1899. 21 (Two Diseases of Red Cedar
caused by Polyporus juniperus N. Sp. and Polyporus Carneus Nees. a
preliminary Report.)

Division of Botany. Nos. 2701—3400. (Inventory No. 7. Foreign Seeds
& Plants imported by the Dept. of Agri ...for distribution..

Division of Biological Survey. (North America Fauna, No. 19 Results of a
Biological Reconnoissance of the Yukon River Region.

Experiment Stations.

Alabama. 109 [Strawberries.)
California. 130 (Preservation of Unfermented Grape-Must.)
Florida. 55 (Feeding with Florida Feed Stuffs.)

Kansas. Newspaper Bulletin—Weather Report for Sept., 1900
Kentucky. 88 (Commercial Fertilizers) 89 (Wheat.)
Maryland. (The Thirteenth Annual Report, Vol. No. 13.)

New York. 176 (Inspection of Concentrated Commercial Feeding Stuffs

during 1900.)

Ohio. 118 (Field Experiments with Wheat.)
119 (The Hessiam Fly in 1899 and ]900.)

Vermont. 81 (Principles & Practice of Stock Feeding.)
82 (Analyses of Commercial Feeding Stuffs.)

Yirginia. lt'8 (Animal Parasites, Part 1.)

109 (Animal Parasites, Part II.)

American Journal or Pharmacy, Nov. [Editor.]

Botonical Gazette, Chicago. Oct. [Editor.]

On the Developement of Saururus cernuus L.
| ^ g JohnsonOn the Endosperm & Embryo of Peperomia Pellucida J

^

Plant World. Sept. With Supplement.—The Families of Flowering Plants
[Editor.]

The Forestal Conditions & Sivicultural Prospects of the Coastal Plain of New
Jersey. By John Gifford, D. CEc, [Author.]

The Forester, Sept. [Publishers.]

Torrey Club Bulletin. Oct. [Editor.]

Polynesia.
Planters' Monthly, Hawaii, Sept. Oct. [Editor,]

SEEDS.
From Botanic Gardens^ British Guiana.

Triplaris surinamensis

From B. K. Tomlinson, Es(i., Lacovia.

Nelumbium luteum.

From Botanic Gardens, Trinidad.

Theobroma bicolor.

HERBARITjM.
Fiom B. K. Tomlinson, Esq., Lacovia.

Hibiscus Abelmoschus.

[Issued 4th December, 1900.]
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