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ORANGE CONFERENCE. na 
~The Orange Conference arringed by the Board of Agriculture took 

place at the Collegiate all on 4th December, His Excelleacy the Go. 
vernor presiding. 

In opening the meeting His Excellency said that the subjects for 
discussion were on the various phases of the growth of the orange, and 
he called on Mr. Fawcett to deal with the first subject, the Orange Plant, 
as an introduction to the Conference. 

InrRopucroRY REMARKS. 

By W. Fawcert, Director of Public Gardens. 

Roots.— Liebig, the father of agricultural chemistry, says “A pr >per 

knowledge of the root-system of plants is the ground-work of agricul- 
ture; all the operations which the planter applies to his land must be 
adapted to the nature and condition of the roots of the plants which he 
wishes to cultivate. ‘To secure ‘a favourable result to his labours, he 
shou'd prepare the ground in a proper manner for the development and 
action of the roots. The root is not merely the organ through which 
the growing plant takes up the incombustible elements of food required 
for its increase, but it may, in another not less important function, be 
compared to the flywheel in an engine, which gives regularity and uni- 
formity to the working. It is in the root that the material is stored 

J up to supply the growing plant with the needful elements for conduct- 
. 
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ing the processes of life, according to the requirements made upon it 
by the action of light and heat.” 

It is to the study of the plant itself that I wish to direct particular 
attention. 

As Liebig points out, the function of the root is not merely to take 
up certain materials from the soil, but it has to act in some sense also 
as a storehouse. It is only that portion of the root close to the tip of 
the smallest rootlets that can absorb water and dissolved material from 
the soil. So that while everything must be done by tillage to encour- 
age the production of the minute rootlets and root-hairs, we must also see 
that proper conditions exist to allow the larger roots to do their proper 
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work. |} xperience hus taught us that these larger r: ots need to be close 
to the surface, and in fact the increase in thickness at length leads to the 
apy earance of the roots above the surface, in this way they receiv- more 
heat an: air than they cou'd at lower depths The absolute ne essity 
for such a | osit on is shown by disease, such as ‘foot rot’ setting in as 
soon as they are plan ed too deep: and t e recovery of t e plant as soon 
as it is transplanted and placed at a higher level. 

The fact of the orange tree having a long tap root indicates that the 
soil must be well drained to the depth to which the tap root descends. 

Stem.— To come to the stem, the common division of a stem into heart- 

wood, sap-wood and bark, answers fairly well to a true physiological 
division The heart-wood is practically dead wood and serves the pur- 

pose of support to the plant This explains why trees are sometimes 

found to be living end producing fruit while their stems are mere 

shells, the heart-wood having been ea‘en away by insects. ‘lhe sap- 

wood is the porticn through which the water and dissolve! material 

passes up into the leaves. Ketween it and the bark is the cambium 

layer, which is constantly reproc ucing wood on the inner side, and bark 

on the outside. The inner bark is the conducting tissue fcr food des- 

cending from the leaves to provide material for growth wherever it is 

taking place The outer bark of the older portion of the s‘em is dead, 

serving as a non-conducting protective covering to the cells lying just 

below full of food material. If the outer bark is injured, ants and 

other insects at once attack the inner layer. If they succeed in destroy- 

ing it all round, the passage for food to the roots and to the reproduc- 
tive cambium l.yer is cut off and death ensues. 

The outer bark may be seriously injured by heaping up soil or weeds 
round the stem, or by lopp'ng off the lower branches so that the sun 
burns it, or by allowing it to be covered with moss and other growths. 
Leares.— The leaves are the special parts of the plant which take in 

the carbonic acid of the air, and in which the plant food is elaborated 
under the influence of sunshine. The surface of the leaf is perforated 
with countless numbers of mixed pores through which the carbonic acid 
passes, the carbon of which is used to form the great bulk of the plant. 
The pores lead into air passages, and if these are closéd, the plant is 
deprived of air, and cannot c.rry ou the processes of life. These pores 
also exist on the green portions of the branches, and in a modified form 
even on the stems. It will be seen therefore how neeessary it ‘s to the 
health of the the plant to keep it free from moss, wild pines, and other 
growths. 

Flowers and Fruit —Coming to the structure of the flowers, they are 
so adapted that the agency of insects is necessary for carrying the pollen, 
and it is well therefore for every grove to have its hive of bees. 

If few flowers are formed, or few fruit produced, while the tree is in 
vigorous growth, it is because the vigour of the tree is thrown in excess 
into the vegetative side, that is, into production of new leaves and shoots. 
To alter this, and throw the balance on the reproductive side, it is ne- 
cessary to give a check to the vegetative vigour, and this may be done 
by praning the roots. 

Seeds and Seedlings.—A correspondent writes as follows :— 
“ T have a few large grape fruit and orange trees —-self planted, and 
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some of them have given from 1s. to 6)s. net inon» year —aich. All 
-of these trees are growing on ani are su ‘rounded by solil rock —sranze 
trees grow on the dwarf walls of the hous3 and I have one so plased 
that has been cut down many times and has at this mom2nt thrown up 
-a vigorous shoot 12 fee* high. 

How is this? plant and take care of them ani they will not grow, but 
yet they appear to thrive in such unlikely spots as I have described.” 

To explain this, the following remarks are offered for consideration : 

Trees that spring up naturally are an extrem2ly small percentige of 
all the seeds that are scattered about. 

Seeds vary greatly in constitution, and it is only the snill nunbo2r 
that are peculiarly strong that will grow at all in th. hio-hazird wiy 
an which they are dropped about by birds, &. Tuaen out of these orly 
a small percentage will find conditions of soil anl siturtior suitable to 
their growth, and the very few seedlings that survive in their struggle 
for existence will be so strong in constitution thit it is very ditivuls to 
kill them, 

On the other hand there is nothing much to guide the cultivator 
about the constitution of seeds and seedlings They are taken care of, 
and given every possible chance to make a good startin life. It may 
#0 happen that they are all of weakly constitution, and no amount of 
¢ultivation will make much of them. Imsuch cases it is better to plant 
new seedlings and try again . 

Again. the cultivated seediings my be planted out under most un- 
favourable conditions for growth. ‘Ths soil may be most uns titable for 
many reasons, and experiments are necessary to find out what is wrong. 
It may be want of cultivation, or planting too deep, or the absence of 
lime or one of the essential elements in the soil. 

When self-sown seedlings*are found doing well growing on rock, but 
plants put out on cultivated soil close by are sickly, there is not much 
doubt that what they find in the rock, namely lime, is deficient in the 
soil, and also that their main roots are in an alvantageous position, not 
buried too deeply. 

V ARIETIES, 

By H. Q. Levy. 

With refereice to what [am about to say on the above subject, I 
‘want it to be clearly unterstood that I speak from the standpoint of one 
who has had only five years’ exp2riense of citrus culture, anl while 
during that time I have used my intellect, such as it is, t» the bst 
advantage, yet | desire my remirks only to bo usel asa basis from 
which others who have not hal even that period of experience can 
start and experiment for themselves, and in their turn give us the 
benefit of their individual experience. 

I have always held that our will Jamiica oranges as they 
are being shipped at present, without any classifization of varieti-s, 
and in most cuses without grading as to ke2pinzg quuilities, co'oir 
or flavour, will never prov2 a success in any mirket except there 
be no oranges from other sources; for while such oranges as are shipp2d 
from Florida, Oslifornia, and Europ:an groves meet bad mirkets as 
most produsts will at times, selling ordinary Jamuica oranges on su2 D2 
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a market, and at the same time, would, if persisted in, only lead the 
shipper to absolute ruin, as many know to their cost. 

Tre man who ships a box of Jamaican wild oranges cannot tell even: 
approximately whether half f the ora: ges are good keepers, whether- 
they are sweet or acid, neither can he tell whether they have only a 
few seds or are fille! with them. How much less can the man. 
abroad who buys them? Heis simply gambling; he hopes for the 
best, but ca’ never be certain. Not that | mean to say we have no 
oranges n Jamaica worth cul:ivating, on the contrary, | believe we- 
have seedl:ng oranges that are fa: superiur to » any that have been im- 
por ed, but up to the present there has been no systematic classification. 
or propagation, or even the stud, of them, therefore the man who de- 
sires to launch out in orange culture must for the present fall back on 
the verieties that have been imported from abroad, and which have been. 
tested for years. It isto aid the young planter, that is, he who has. 
absolutely no knowledge, that I desire to give my own hard-bought ex— 
perience of five years’ standing. 

In laying out a grove, the planter must first settle in his own mind 
whether he will plant only early, medium or late ripening varieties, or 
whether he will have some of each so as to extend over a season com- 
mencing say September and finishing about the end of May. Having 
done this he can start selecting his varieties, taking into consideration 
the different qualities, commencing with suitability for shipping, for we- 
have practicully no home market; then their flavour, manner of 
growth, and general healthiness. For early ripening | should favour 
the following as from my experience I believe them to be best. 

“ Boone’s Early” or “ Parson Brown.” The latter, although not quite 
so early, yet 1s sweeter. Boone’s early, except when on the fair road 
to bright colouring, is insipid. Both are very good growers and the 
trees are of a healthy habit. . 

A medium season orange is not so easy to choose, for, besides 
a host of seedling oranges, we have the old and standard European and. 
navel family to deal with. If you only want to cultivate one variety, 
your task becomes easy, for as an orange combining all the good quali- 
ties and possessing none of the bad, the navel as cultivated in Jamaica 
stands out alone. 

In this island we have several varieties of navel orange. Whether 
they were imported in jar away times or not, I have been unable to 
gather, and although I have been working on the subject for some 
mouths past, ] have only been uble to trace the history of two trees. Of 
these I shall speak further on. Most of the native varieties are not at 
present worth propagating until some cne works on them and tones. 
down their bed points. Nome are extremely acid, others have seeds 
(which is a decided fault in a navel orange) and yet others have a very 
thin rind and the flesh is coarse. 

One variety which I discovered about four years ago, and have been 
fertilizing for that time, trying to improve it, has a very thin skin, 
too thin I think for shipping, and except very ripe on the tree is. 
distinctly acid. So far the experiments have fuiled to make any differ- 
ence. 

(‘The fiuit was on exhibition and shown by Mr. Levy.| 
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Continuing, he said the two trees mentioned before were imported into 
Jamaic: about 30 years ago, atthe same time as California and Florida 
obtained their navel trees, and all came originally from Bahia in Brazil; 
and while Florida and California, especially the latter, have made these 
oranges famous the world over, the two trees imported into Jamaica 
were only re-discovered a few years ago. I have propagated largely 
from this variety, and expect great resultsfrom it. I shall refer to 
this variety as the Bahia navel 

It is large to very large, full of juice, skin very thin for so large an 
-orange, and I firmly believe will make a good shipper The tree isa 
-quick and healthy grower and, instead of making long growths, puts on 
bearing wood very rapidly. It is free from insects, and a variety that 
I would conscientiously recommeud every one to plant. 

[Exhibits of these were also shown by Mr. Levy.] 
Then there is the “ Washington” Navel, of which I spoke before, in 

connection with Florida and California. It scarcely differs from the 
“Ba sia” except that it isn t -o large. The flesh is more “meaty’’, and 
has not such a quantity of juice, neither dos it make as much growth 
in the same time, and, with me, is just as liable to scale insect as any 
other variety. It is the standard orange of America and I think would 
pay to grow. 

Next is “‘Parson’s” Navel. I can’t say anything of this variety, aot 
having much to do with it. 

I imported from Mr. A. C. Thomson, of Duarte, California, a couple 
of years ugo, some buds of his famous ‘‘ Improved Navel,” which is 
said to be a great improvement on the “ Washington,” but the trees 
have not yet fruited, so I can give no opinion on them. 

Then we have the family of Maltese oranges of which “ Jaffa,” 
“** Majorca,” and “Joppa” are the chief, Iam not in favour of these 
at all. My experience has been a continual fight with scale insects, 
-and although the flavour and texture are excellent, yet as soon as the 
rains set in, they become soft and quite unsuitable for shipment. 
___This leads us on to an endless variety of seedlings of Floridan origin ; 
~“* Homosassa,” “ Nonpareil,” ‘‘ Centennial,” ‘‘ Pineapple,” “‘ Ruby,” &c. 
Of these I can only advise ‘ Pineapple, which is a gran1 orange, its 
only drawback being th» quantity of seeds that it contains. It hasa 
mice rich flavour, d-ep coloured flesh, a thin, smooth, tough and bright 
orange coloured skin and altogether a most desirable sort. Its manner 
-of growth is vigorous and healthy. Ihave not had occasion to spray 
one of my trees. 
We must now turn to the late varieties. These comprise “Hart’s 

Tardif,” “ Bessie,” and “ Valencia,” I can say nothing of the last men- 
tioned, as my trees have not yet fruited, ‘ Tardif” and “ Bessie” I think 
the same orange, at least it wouid take a pretty keen judge to find any 
difference between the two. 

I never thought an orange could possess so touzh a skin as that I 
findin “Tardif.” If packed and cured for a few days it is with diffi- 
culty one can teur it. The tree is a vigorous grower and very shapely. 
The truit when ripe is excellent, resembling very much one of the better 
class of our own Jamaica oranges, and I had oranges of this variety that 
partly ripened last year October, and were still gvol in June this year, 
when I picked off the crop. 
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I thik every grove ovght to have some trees of the Tangierine or 
Mandarin veriety, +s I am certain there isa great future for it. You 

~can kave an exrly variety of Mandarin in “Satsuma,” a tree of distinct 
grcwth, with fruit a bright ycllow with the same colour flesh. In Flo- 
rida it is said to be the eurliest variety of oranges to ripen, but here I 
heve never secn it colour before October. J] erhaps when the trees get. 
older the fruit may ripen earlier. 

For alate Tangierine, I could give you no better choice than ‘“‘ King.” 
Its outward appearance is not attractive, for it has a very tough skin, 
but once eaten it will 1evcr be forgotten. Its flesh can only be des- 
cribed as melting and luscious. 

In closing ] would like to say that if only two varieties are desired’ 
for a grove, stick to the “ Navel” and “ Pineapple” oranges and you 
won't go far wrong; ard lastly, never mix up your varieties in planting ;. 
kee p each in its own place. and have them properly labelled. 

Mr. herp said he : greed with what Mr. Levy had said about the: 
Pinea} ple orange. It was the varity he cultivated and he had from. 
his own experience always advocated it. 

Mr. Fawcett, in reference to what Mr. Levy had said about the history 
of the Buhia Navel oringe, stated that it was first brought to this. 
island by Captain Rivett, and was planted at Petersfield, now the property 
of Col. C.J. Ward. Buds had been taken from this tree, and plants. 
weie distributed at Hope from it all overthe Island. Mr. Fawcett also. 
called attcntion tothe St. Mictael’s Tangierine which he had on show, 
and which were grown at Hope. He said they were a variety which 
he believed would make good shippers He had asked Mr. Withers. 
to se.d a few to England, to see how they would stand the voyage. 

Mr. Chas. Eugene t mith, contributed the following note on modi- 
fication of varieties in Jamaica :— 

Dees the climate or soil of Jamaica have any effect in changing or 
modifying an established variety so that it loses its characteristics. 
when imported here from Florida for example:—The Tardif (Hart’s. 
Late) is not fit for use in Florida before January, is at its best in. 
March, and often hangs on the tree till May ; yet oranges which are 
supposed to be Tardif, and resemble the variety,were shipped from this. 
district early in September this year, 1nd were well matured at that 
time. On the other hand, Tardifs in another grove are still hard: 
grcen as they should be at this season. 

Mr. Cradwick sends the following notes :— 
So far as I have seen, the Navel and the Pine-apple are the only 

varieties of those imported recently that can be said to justify their 
importation, 

The Pine-apple trees at Salt Ponds have grown magnificently, the 
trees having a spread of branches of from fifteen to twinty-one feet. 
They have been planted just over four years and have borne two good 
Sere the fruit is large, of good flavour, ripens early, and is a good 
shipper. 

‘’he Tardif has done well at Salt Ponds, as has Parson Brown, 
these two varieties ripening early and shipping well. At Hartlands 
the ] inc-apple is the only variety which has suceeded. At Eltham. 

Fark it bas thriven better than any other. 
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I do not think Navels have had a fair chance on the south side. 
The Bahia Navel grows faster, and is far more vigorous than the 
Washington Navel at Hope. The Navels in the young grove at Oas- 
well Hill, Vere, have grown better than any other variety. 

As far as Tangierines go, if they can only be shipped, south rn 
Manchester can grow them to perfection, the trees there being a 
sight to see in the season. 

_ The St. Michael’s Tangierines at Hope are the only ones whch I have 
seen fruit. The treeis hardy, grows rapidly, and fruits heavily. They 
are now on their trial us to their shipping qualities. 

Lemons grow and fruit well wherever triedin Jimaica. Mr. Wigan 
of Hartlands complains that he can»ot sell then. ‘The earlier fruits 
sold well, but they are now practically unsaleable. An attempt will be 
made at forcing the fruit so as to have them ripe in the hot weuther. 

Grape fruit.- -It is doubtful if all the money spent on imported 
varieties of this fruit has not been wasted. The so-called Walter’s 
Royal Pomelo is as a rule a worthless varietv, the tree growing badly 
and the fruit being poor. Tie tree: at Hartlan s are, however, a 
bright ex-eption, having zrown and fruited wel, and the fruit has 
proved of excellent quality. Royal Pomelo equals the variety grown 
at Resource called Pernambuco. Triumph Grape fruit is a much more 
thrifty tree, more nearly resembling our native varieties, which is the 
highest praise I can accord 't. It seems to be nearly identical with 
the Jamaica varieties which have lately been named ‘ Wilton,’ 
“ Ayton,” ‘Silver Rind,” &c, all three of which nan s muy be looked 
upon as synonyms. This variety occurs in Vere, various parts of the 
Blue Mountains, Port Royal Mountains, and doubtless in many other 
parts of the island, and I think that if buds were carefully selected, 
th«t we should soon be in posse-si n of a variety very hard to beat 
and if we could only eradicate the seeds it would be perfect. 

The growth of the Grape fruits «t Hartlands and at Hope Gardens 
indicates that this is a t:ee well suited to the plains of St. Catherine 
and St Andrew, with a very moderate amount of water. 

SITUATION FOR GROVE. 

Mr. Fawcett read a short note as follows :— 
Those who live in temper:te climates do not care for fruit that is 

too sweet, and that is the fault that isfouid with many of our Oranges 
both in England and America. I[n Florida, it is said that the fur- 
ther north the Orange is produc:d the better it is; and, in Jamaica, 
Oranges with the best flavour and proportion of acidity are those which 
are grown at the highest elevations. 

On the other hand, those who have groves in the places where 
they can be irrigated, can supply or withhold water at will; and with- 
holding water is an important matter when it comes to the ripening 
of the fruit. 

Mr. Cradwick sends the following notes :— 
Any site in St. Andrew, St. Catherine, or Vere, where there is over 

a foot of good surface soil with good drainage and a moderate 
amount of water available, is an ideal situation for a grove of 
Grape-fruits, Navel, Pine-apple, Tardif or Mandarin oranges. If 
these varieties at uny rate do not grow, it is the fault of the 
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grower, and not the plants or situation. As far us my observa- 
tions go, an altitude of from 800 to 2500 feet seems to be the 
ideal one for Orar ges, with one drawback, and that is, that the higher 
the grove the later the fruit, an the early orange or grape fruit cer- 
tainly seems t be the one that catches the quattie. The earlier we 
get our fruit without impairing the quality, the better, and it seems 
to me therefore, that what we have to do is to look for the orange 
best suited to low altitudes. 

PROPAGATION AND TREATMENT IN GROVE. 

By Hon, T. H. Sharp. 
Having been asked to read a paper on Orange ‘‘ulture, I do so hasing 

it upon five years’ experience not only in establishing orchards but in 
readin» and learning from others. Prior to tbis date little or no at- 
tention had been paid here to orange culture; bu the misfortunes in 
Florida have given us an opportunity which has been taken «dvantage 
of. namely the establishment of orange gioves. 

It would take too long for me to deal with the pros and cons of each 
item, and therefore, I shall simply state what may be u-eful in prac- 
tice to suit Jamaica. 

Seed. 
The best seed for stock is from the thoroughly ripe Seville orange, 

grown in the Claremont district of St. Ann. ‘There the seed matures 
to a large size and germinates readily. 1 have used from that district 
over 400 quarts supplied by Mr. Sutherland. 

A simple method of obtaining good seed is to squeeze the oranges 
over a rough crocus bag; then by holding the bag at one end and 
shaking it, the large round seeds will be thrown forward, while the 
deformed ones and other matter will stick to tiie rough bag. 
You should be careful to prevent the seed fermenting either by 

keeping it exposed in a cool place at night, and drying it during the 
day, or by immediately using it. 

Nurseries. 
Beds 5 feet wide should be made up and the Seville orange seed 

placed in drills 4 inches apart in the step and 1 inches wide in the 
row aid 1 inch deep. Three rows should occupy one bed leaving a 
feot out at both ends. Then cover with banana trash for 10 days, af- 
terwards removing it. 

As soon as the ‘seedlings are about 1X inches high, six months old 
and the thickness of an ordinary black lead pencil, they should be 
lifted carefully, half the tap root cut off, and planted out in rows 4 ft. 
x 18 inches, giving about 7,000 trees to the acre. 

All weak seedlings should be thrown away. 
Budding. 

Three months after the seedlings have been planted out, they should 
be fit to take the bud, and six months later, when the plants are 1d 
months old they should be ready for planting out. Fifteen to eighteen 
months old trees are the best. 

Angular wood is the best to bud from, although round wood is ge- 
nerally recommended. It should not be too young because it would 
then shrink. If it is too round and old it will not be pa yes suc- 
culent. A happy medium is what you want. 
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Budding very low subjects your bud to be beaten by the sand thrown 
up by heavy rains. The bud should be inserted just above the third 
leaf from the bottom of the stock Ten days after, if the bud is firm, 
cut the stalk diagonally six inches above the bud, cutting about one 
third through the stock. Then bend the top part of the stock back 
until it tears, so as to prevent it rising again 

By this method the circulation in the stock is kept up, and the por- 
- tion turned div wn should remain attached to the stock until the bud is 
eighteen inches high Tien you may remove the old stock which is 
lying on the ground. 

Six inches are left above the bud i» order to tie the new bud to it to 
keep it straight, and to prevent its being broken off or strained by the 
wind. 

After the bud is put in the stock and the stock has been turned 
down, gormaudizers will appear; unless these are removed they will 
starve the bud 
When your bud is hard enough and fit for healing over which is 

ascertained by the bulge at the juncture between the bud and the 
stock, you should cui away the original stock low down and allow the 
bud to heal over. 

Buds should be pinched back regularly i: order to harden and 
straighten them. 

Two shoots ought not to be allowed to remain growing from one eye. 
No plant should be lifted for setting out until it has a strong second 

growth, so that the first growth is bard 
Seven days before lifting for planting out, the plant should be cut 

back which will cause the eyes to swell. 
In lifting, water should be freely used and the roots preserved, espe- 

cially the small ones. 
Before planting, all damaged roots should be cut off, and long roots 

cut reasonably short. 

Packing for Exportation. 

Young citrus trees should be packed in strong wooden cases with 
plenty of apertures for air. See that the roots are enveloped in moss 
in order to maintain their moist condition. 

Planting. 

Dig holes 2 feet wide by 1 ft deep, 20 feet apart each way, a week 
before planting. The ea:th out of the holes should be placed in two 
heaps on either side of the hole, and the land must be well drained. 
Expose the roots as little as possible, and cut off the injured and bro- 
ken ones. Dip the roots in a bucket of thick wood ashes and water. 
Draw the surface soil round the hole into it, leaving the two heaps 
intact When the hole is full, add from the heaps and form a mound, 
on the top of which place your plant, allowing all the roots to be in 
their natural positions, ‘See that the tap root is not bent, place the 
earth firmly round it. Raise the lateral roots with the back of your 
hand, and straighten them to their full natural lengths, and cover with 
fine surface earth about two inches deep. Crown roots should be 4 to 
6 inches above the surrounding land. Press the earth firmly down 
after planting. 
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Catch Crops. 

Tobacco, cassava, cocoes, yams, pines, corn, sweet potatoes, banana 
and plantains. 

Tillage. 
After the plants are establisnei, deep tillage and the cutting of 

roots is highly injurious. 

Drainage. 

It is absolutely necessary to keep the land well drained, so that the 
sub-soil will be sweet. 

Pruning. 

Remove gormandizers, an! pinch back long shoots. Beyond this 
very little should be don... 

Irrigation. 
Very little is required, and the water should not be allowed to lie 

on the ground 

Forcing fruit so as to get tt tn the good season. 

Pruning. 
We want to have our oranges full during the months of July, Au- 

gust and Septen ber, so that we must resort to artificial means, as fol- 
lows; — Pick every ora ge off the trees in November, then 
prune and sti nulate so as to cause the trees to put forth young buds 
from which blossom will come By pruning I mean the removal of 
all fruit, absolutely; then with asm ll saw remove all thorns from 
the stems, and s:w away all rotten branc ies, dead wood, gormandizers, 
&c., leaving space for light to play fully upon the tree. Remove alk 
moss and fungus and weeds under the tree over an area the size of 
its diameter and fork round to allow light to penetrate the soil. Saw 
off exposed, rotten or bad roots, and both on branches and roots paint 
all sores with zinc paint. 

Wash. ; 
Extra light allowed by the removal of the supe: fluous wool will act 

as a stimulant; but in addition to that a wash should be applied to 
the bark and stem of the tree which will destroy all insects and fun- 
goid growths. For this purpose the following recipe is recommended : 

1 quart Soft Soap. 
1 “ Black Carbolic Acid. 

rub together and then add 2 quarts slightly warm water. Stir until 
a thorough emulsion takes place; then add 8 quarts of warm water 
making a total quantity of 12 quarts. Agitate fora considerable time 
and apply with a white-wash brush beginning at t.e top of the tree 
on branches not less than one inch in diameter, immediately after 
pruving. 

The tree will produce many more blossoms than it can bring to 
maturily, so that you must leave according to your judgment of the 
strength of the tree, as many, only, asit can support. The fewer you 
leave the quicker your fruit will come in. 

The extra sun in July and August will brighten the colour of the 
fruit more quickly than October and November sun, the former being 

more sunny months. 
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As soon as you have discovered that you have forced an early spring 
in your trees, but still have doubts as to their likelihood of bearing 
fruit, you may girdle them. This may be done in three ways, n:mely = 

(1) Cut the outer bark in a rmg to mee: round the trunk and 
large branches, avoiding the severance of the inner bark. 

(2) By tightening a piece of wire round the stem of the tree, with 
a twist in order to check the circulation. 

But what I think best in the tropics is this :— 
(3) Drive several old nails or pieces of iron into the tree round. 

the stem about 3 feet trom the ground. 
Every tree that has not blossomed by January should be girdled. 

Destruction of Blossom. 

To meet the destroying effects of the February and March droughts. 
and winds upon the blossom, treat the trees with lm+e in December. 
This will cause the potash on the soil to become soluble and thus help. 
the trees to a large extent to resist adverse conditions. 

I estimate the cost of treating as I suggest, at 44d. per tree. 
Finally, it is necessary that all trees whic. shade your orange trees. 

in such a way that the morning and evening light cannot fully act 
upon them should be removed ; otherwise those portions of your trees. 
which are exposed to light, only, will bear. 

Diseussior. 

Mr. Upton asked if it was absolutely necessary to pick the fruit im 
November to get early « ranges ? 

Mr Sharp explained that although early fruit could be obtained. 
otherwise, picking off the whole crop by the end of November would. 
give the tree time to store up food for an early crop next season. 

Mr. Upton usked how they could get a middle year crop ? 
Mr. Sharp suid that they did not get a middle year crop as a rule. 

In Manchester they would see a few oranges ripe at the middle of the 
year and by studying the conditions under which those were produced’ 
they would get a larger number. 

Mr. Levy disagreed with Mr. Sharp that Seville orange stocks were 
the best for budding on. He found rough lemon better. The trees 
grown from rough lemon stocks threw out more fibrous roots and. 
altogether were more healthy. He disagreed with cutting back stocks. 
as it was best that tle plant should have as much sap as possible to 
support it. It was likely to die back if it was cut. In regard to early 
fruit, he could only get fruit in April and May. 

Mr. Sharp was gratified to know that Mr Levy’s experience showed 
that the season of ripening was amenable to change. If Mr Levy cal- 
culated the time oranges took to mature from flower to fruit he could 
regulate them. Supposing that fruit took seven months and he wanted 
oranges in August, he would have to see that the trees flowered in Feb- 
ruary. If they flowered earlier, knock off the flowers, and they would 
be sure to flower again six or seven weeks later. 

Mr. Levy said he had tried them in several months, but the plan 
had not worked. 

Mr, Cradwick asked if all the 200 or so trees that fruited early were 
of one variety. 
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Mr. Sharp said no. He could not get all of one variety at the time 
of planting ; but they were mostly of the pineapple vari-ty. 

Mr. Cradwick asked if it would not be better to pay attention to 
getting varieties that were known to give early fruit. 

Mr. Sharp said he had tried both t': Pineapple an! B one’s Early 
and the Pineapple gave 4 or 5 per cent. more fruit besides coming in 
earlier. 

Mr. James Francis said seasons have wonlerful effects on the 
time of the reaping of fruit, and it was his opinion that with close 
application it would be possible to get fruit in the early months. 

Mr. Cradwick said it would be regretable to discard all the previous 
experience of growers abroad and turn on a new line here. 

Mr. Sharp said the subject should be attacked from all s‘des. 
Mr. Fawcett said it was well known that by checking the vegeta- 

tive partsofthe tree you induce it to develop and increase its reproduc- 
tive parts. He did not, however, agree with Mr Sharp’s method of 
checking the growth of the tree by driving in n:ils and girdling. He 
thought it would better to try pru:ing the roots. 

Mr. Cradwick sends the following noes :— 

Nursery Treatment. 

With regard to nursery treatment, methods of propagation, and 
various stocks, I have seen no plants which have grown so well, as 
a lot supplied to Mr. Laurence l'ate, Shafston, Bluefields, Westmore- 
land. ‘lhese plants were especially propagated for him, and were 
budded on six months old rough lemons; as soon as the buds were well 
taken, from three to five w eks after budding, they were lifted and 
potted in clay flower-pots sev. n inches in diameter, and as soon as they 
were thoroughly rooted in them, sent to Mr. Tate. They were planted 
in an old vegetable garden, on a poor soil with a subsoil of clay and 
flat rock, not by any means an ideal place for citrus trees, and yet 
they are the cleanest, healthiest, and best grown lot of trees for their 
age that I have seen in Jamaica. 

Treatment in Grove. 
Distance for planting. With regard to distance of planting, the 

following measurements are instructive :—Grape fruits (Ayton) at Hope 
Gardens budded August 1896, planted out in April, 1899, have now a 
spread of branches of 12 feet 6 inches. The Grape fruits at Hartlands 
(Walter’s Royal) planted same time, have the same spread of branches. 
Bahia Navels have a spread of eleven feet. St. Michael’s Tangierine 
have a spread of twelve feet, all budded and planted out at the same 
time. The Pine-apple orange at Salt Ponds planted the same time 
has a spread of fifteen to eighteen feet, one very fine tree being 
twenty-one feet from tip to tip of the branches. These measurements 
lead me to believe that the usually accepted twenty-four feet is none 
too much. Budded trees of all kinds are always inclined to spread 
rather than go upwards, exactly opposite to seedlings, so the seedlings 
are no help in forming an opinion, however old they may be. 

Method of planting.—If large areas of ploughable land are to be 
planted, the land should be ploughed, and subs»iled as many times as 
its physical condition renders necessary, finally ploughing it so that 
the land on which the plants are to be set, is at least a foot higher 
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than the centre of the interspaces. The plants should then be set so- 
that the crown roots are at least a foot above the high:st level of the 
land on which they are se’. If planting is to be done by hand labour 
a circle three feet in diameter, should be forked and thoroughly pul- 
verized ; on this, the young plant should be set, and the roots covered 
with surface soil taken from outside the circle already forked. Great 
care must be taken to spread out the roots and to firmly surround 
them all with soil, and to thoroughly water the whole of the stirred 
soil after planting. The circle ofsoil on wh ch the plant is set should. 
never be hoed, but hand-weeded, throwing the weeds down on the 
soil to furm a mulch, if necessary ; the soil cau be loosened with the 
fork, but keep away the hoe as you value your plant; I once saw a. 
young tree with eighteen big notches in the bark wiich had been 
made with hoes. ‘lhe owner wondered why the tree gummed and did 
not grow, I did not! 

Drainage—Drainage simply depends on the physical condition of 
the soil of the grove. The three feet deep drains at Salt Ponds hav: 
simply worked marvels, the shallow drains at Hartlands have done a 
lot of good. But there is little doubt that it :s almost impossible to 
drain too deeply on such flat lands with clay subsoils 

Tiliage—Supposing the plants have been set sufficiently high, the 
fork should be used to keep the land in tilth, and the plough or hoe 
may be, but it must be clearly understood that tearing the roots off 
the trees periodically with plough, hoe, or fork is not tillage. 

Pruning— Unless it is done by a very skilful pruner, it must be 
strictly confined to removing undeveloped growths in the centre of the 
trees. I have still to see the improvement of young trees by pruning ; 
there is no doubt that young, vigorous trees are often caused to gum 
by pruning. 

Irrigation—It is extremely interesting to know that two years ago- 
the lovely trees at Salt Ponds were being vigorously irrigated, and 
were practically undrained; at that date the drains were made. and 
since then they have not hadadrop of artificially applied water. 
Young plants on the dry plains must have water to start with, and 
possibly water might be very useful in starting the trees into growth 
so as to secure early fruit, but apart from this, it appe:rs that Citrus 
plants are able to subsist with a very small rainfall; providing that 
the preliminary cultivation has been such that the roots can go down 
without meeting sour soil. The great thing in watering by irrigation 
seems to be to run the water from the point of the roots to the base, 
and not vice versa. If the planting in ploughed land has been done in 
the way suggested. two lines for the water to run down should be 
made, say eighteen inches from the stems when first the trees are 
planted, these lines being gradually made further and further from the 
stems as the trees develop, always remembering that it is the points 
of the root that require most moisture. Where hand labour has been 
used for planting, and the plants are set on the circles just described, 
the water should be run round the outside of the circle, it will find 
its way to the base quickly enough if the tillage has been thorough. 

Foot-rot—Orange trees are rendered liable to foot-rot by deep plant- 
ing, and sour undrained subsoils. If orange trees are properly plunted. 
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and the soil in which they are planted is properly drained ind aérated,I do 
not think either native or import:d varieties will suffer from foot-rot. 
[haveseen trees which were planted too deeply, suffe-ing from so called 
foot-rot, until all the leaves had dropped off and 90 per cent. of the roots 
had died, recover their health and become vigorous healthy trees, sim- 
ply from being lifted and planted high. Examples of this can be 
seen at Hope Gardens 

Insect Pests—-W henever an orang: tree becomes infested with scale in- 
sects, it is time to 1 ok at the roots; deep planting, insuficien’ drainage 
or damage to the rootsinsome way, is usually responsibl > fora Citrus tree 
being badlv infested with insects No wash or so called insecticide in 
this world will rid a tree f insects and mike it healthy if its roots are 
left in uncongeni:l soil. The only imported viriety of Citrus tht 
appears to be more liable to a‘tacks of scale insects than are oir na- 
tive varieties, is the Walter’s Royal Pom»lo. 

MANURES, 
Mr. Cousins sail there was such a vast amount of plant food in the 

soil of Jamaica that there were only a few instances in which it was 
mecessary to use manure It was known that nitrogenous manures 
assisted in increasing the vegetative part of the tree, while phosphoric 
manures aided the reproluctive parts. In northern climates it was 
necessary to manure trees so as to build up wood to withstand the 
effects of frost, but in this climate it was better to devote all their 
energies to culivation Plant the trees high and see that they had 
good drainage and proper care. 

Mr. Sharp asked if he was right in saying that artificial manure was 
the reverse of beneficial to young trees. 

Mr. Cousins said it was. 
Mr. Levy asked if Mr. Cousins meant that farm-yard manure was in- 

jurious to the orange. 
Mr. Cousins said it would be in the case of young trees, but thought 

it would be beneficial to fully grown ones. 
Mr. Sharp said it was necessary to starve trees to get fruit early. 

They did not want to get more fruit from the trees. On the contrary 
they suffered from having too many. It was to regulate the size of 
¢he fruit and the time of fruiting that they were endeavouring. 

INSECTS AND OTHER Pests. oF Cirrus TREES. 

By E. Stuart Panton, Assistant Curator of the Institute of Jamuica. 
In commencing this paper on the pasts of citrus trees, it will be well 

to allude to the great alvantage thit must result from the precau- 
tionary steps taken by the Government to safeguard the citrus and 
other horticultural and agricultural interests by making one port only 
responsible for the importation of plants and seeds, and providing for 
their fumigation, thereby lessening the danger of importing new pests 
which often prove more harmful than those already existing in ind 
native to a given area. 

In view of the great impetus recently given to citrus culture in Ja: 
maica, and the important position that the industry is likely to assume 

in the future, it is of great moment that the grower should be able to 

combat effectively the pests that wrll assail his trees. 
It appears to have been the general experience with those having to 

= Ee 



15 

do with imported selec’ varieties of citrus plants that th y are far more 
liable to insect pests than our own native kinds, and it beh»ves the 
grower to furnish himself with the necessary information and appara- 
tus, that will keep down the pests as much ws possible. 

Very many districts in this I land are peculiarly suited to the gro«th 
.of the orange and others of the citrus family, and it is advisable, when 
possible, to select one of th se for the plunting of a gr ve, as the cl -s2r 
we get to a natural soil for a plant, the greater ch.nce has that pl nt of 
flourishing, «nd the less likely is it to suffer from the attacks of disease 
or pests. 

But although the grower may be fortuna’e enough to have hs trees 
favourably situated, he wi | still find : hat they will be subject, more or 
less, to the attacks of ins cts and other pests, aid in this paper we shall 
consider the subject of employing, intelligently, methods that will effec- 
tively combat the injuries done by them. _ It will be well first to take 
into account the nature and method of such injury. 

In considering the dumage done by insects proper, it must b> p inted 
out that the injury done t» plants and trees is effected by two classes 

of insects, termed by entomologists mandibulate or bitin z, and haustel- 
Jate or sucking insects, and each of these has to b: dealt w th by more 
or less different m-thods. 

I The Mandibulate or Biting Insects. 

Under this heading are found those insects that possess mandibles 
or jaws with which they masticate the foliage of plants and trees and 
bore into the bark and trunk tissues. This class comprises the beetles 
in both 1] .rval and perfect states, the caterpillars of b th moths and but i 
terflies, and such insects as locusts and ants. 

(1) Beetles. 
In the case of beetles the damage done may be two-fold, that is to 

say, the imago or perfect beetle may be destructive to the foliige of a 
tree, while its larva or grub will be boring tunnels into the bark or 
heart-wood. But it does not follow that an insect will be injurious to 
the same species of plant or tree in both larval and perfect states. 

Hitherto investigations have proved that the larvae of two beetles 
are injurious to the orange tree in this country. One of them, Oreodera 
glauca, belongs to the tribe of Longicornes, a family famous for their 
wood-boring proc'ivities. ‘The damage done by the larva of this beetle 
was investigated in 1895, when the trees in St. Ann and other parts of 
the Island were observed to be affected. 

The larva was found to attack the trunk, making long shallow tun- 
nels between the bark and the outer portion of the trunk, where oval 
depressions were made in the outer wood in some places. 

The larva, which is about half an inch in length, is of a light cream 
colour, except the jaws and first segment, which are brown. The body 
is broadest anteriorly, narrowing gradually posteriorly, but thickens 
slightly again towards the end. The sides of the body are clothed with 
numerous fine hairs. 

The larva undergoes its metamorphosis in the shallow tunnels it 
makes between the bark and the wood, when it finally energes a per- 
fect beetle. More investigations are necessary to ascertain facts con- 
cerning a fuller life history of the species, and more observations as to 
the time of year that it generally makes its appearance. 
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In relation to wood-bo:ing beetles, it must be observed that orange 
trees are very often found to be more or less hollow, and this is espe- 
cially so among old trees, some of them being supported by little more: 
than the bark. 

The cause of this hollowness among orange trees is not fully under- 
stood, but facts seem to point to the boring larva above referred to, 
and possibly to the second, mentioned further on, as the primary agents. 
in an «vil, that, later is carried on by the white, or duck ants, or more 
correctly speaking, Termites. These latter take advantage of the en- 
trance made by the beetle larva, and the consequent decay set up in 
the wood, to yin admittance, when it becomes only a question of 
time to bring the t:ees to their shell-like state. 
Tht orange trees do not suffer more from these severe attacks, can 

only be accounted for by their wonderful vitality and hardihood, and 
their adaptability to our soil and climate ut it is most unlikely that 
trees so hollowed out can live as long, or be as prolific as those in a 
sound condition. 

It is therefore important to see that the ‘“ borer” does not gain an 
entrance to the tree, and when it does, to stop its ravages at once. 

Remedies. 
To do this, it is of course necessary to destroy any of the beetles 

whenever posible, and in cases where the tree is seen to be attacked 
by the larvae, the loose bark and wood in such places should be re- 
moved, and the holes or channels searched by a wire, or some sharp 
pointed instrument, and the larvae killed. After this, a thick lime 
wash, composed of one part of arsenic to a hundred parts of lime, 
should be applied to the trank and larger branches. 

A simple wish of lime and water will often preserve trees against 
the attacks of boring insects, but the wash must be renewed once in 
three weeks. 

Special wash preparations for preventing borers attacking trees are 
sold, such as rosin and castor oil, whale oil soap and washing soda, soft 
soap and carbolic acid; but these must not be allowed to remain on the- 
trees longer than two or three months at most. 

(2) The Orange Weevil. 
The other beetle destructive to our citrus trees is the well known, 

and common ‘‘orange weevil,” —Praepodes vittatus. This beetle is a 
representative of a West Indian group that is included in a larger group 
or family termed Curculionidae. The species of this family are ex- 
ceedingly numerous, and many are very brilliantly coloured. They 
are entirely herbivorous, some feeding upon leaves, others on seeds, and 
some on stems of various plants and trees, while others do great dam- 
age to grain, as in the cas- of th: corn weevil In movement they are 
slow, their cushioned feet indicating strong adhesive rather than walk- 
ing powers. When alarmed, they fall to the ground, or suddenly take 
wing; many species however, are destitute of the organs of flight, as in 
them the elytra or wing-sheaths are soldered together. | 

The larvae of this family are voracious, fleshy, footless grubs, though 
possessing a double row of retractile fleshy tubercles in the place of legs. 

‘The orange weevils measure from half an inch to an inch and a 
quarter long, and they constitute a variety of local forms, most of which 
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are brightly coloured. It is probable that all the varieties feed oa Ci- 
trus, but those generally met with on orange trees are black, with red 
and white, and sometimes yellow and white stripes down the back. 

But it is in the larval state that these beetles are injurious to orange 
trees, though the beetles themselves nibble the leaves, and hence the 
chief reason for their being often found hanging to the leaves and bran- 
ches. This nibbling of the leaves however, does no real damage to the 
trees, but may rather be looked upon as an advantage than otherwise, as 
the beetles then come within reach of tae grower, and may be picked 
-off and destroyed, which should be done on all occasions. 

On shaking the trees they will often fall to the ground, and can then 
be picked up. But when possible they should be picked off tho trees, 
as they sometimes take flight before reaching the ground, when shaken 
from the branches. 

The larvae of these beetles are soft, white, fleshy grubs, and are 
found boring into the roots of the tree. The female beetle probably 
lays her eggs just beneath the surface of the soil aljacent to a root,and 
the eggs hatching, the little grubs bore into the roots. 

It is therefore advisable to keep the surroundings of the trees 
as free as possible of weeds or rubbish of any kind that may harbour the 
beetles, so as to prevent the egos being deposited. 

When a tree is seen to be affected by these undeground grubs, the 
following remedies will be found useful for treating them. 

Remedies. 
Lime Dressing. 

(1.) After clearing the tree free of weeds, stir the soil with a fork all 
round where the roots extend, and give a dressing of lime. 

It is worthy of note in connection with lime dressing for insect pests, 
that a soil rich in lime is considered necessary for the production of 
superior fruit The lime tends to produce a smooth-skinnel and well 
flavoured orange, and abundance of lime has the effect of hastening to 
some extent the ripening of the fruit. 

Sulphate of Potash Dressing. 
(2.) Prepare the ground in the same way as for the lime dressing, 

and give a dressing of sulphate of potash by sprinkling about two quarts 
on the surface around each tree. ‘This will penetrate to the roots, and 
have a caustic action on all grubs, &, even destroying insect eggs de- 
posited in the ground, or in the roots of the tre», At the same time 
the sulphate of potash will, of course, act as a valuable fertilising agent, 
so that while destroying the pests, the tree will be stimulated into 
Vigorous growth. 

I would here call attention to that part of Dr Johnstone’s paper on 
“Orange Culture, picking and packing,” *where dealing with the culti- 
vation of orange trees in Spain, he observes that as a preventive to in- 
sect borers, a circular hole is dug round the roots of each orange tree, 
forming a basin-shaped hollow which exposes the roots some 18 to 20 
inches from the trunk. The paper goes on to say that by so doing, less 
shelter is afforded the borers who prefer to attack the roots near the 
trunk of the tree It is also stated that this system of exposing the 
roots proved of great value in getting rid of a gum disease that caused 
the death of 60 per cent. of the young orange trees of that country. 

* Journal of Jamaica Agricultural®Society, December, 1901. 
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Leaving the beetles we now come to the family of insects called 
(3) Formicidae, or Ants. 

Ants occur abundantly in tropical countries Almost without excep— 
tion they are sccial in their habits. living in companies. The study of 
the internal ec: nomy of their societies has always been a popular one, 
and the facts brought to light might almost cause one to arsign to 
them some measure of reasoning power. 

The association of ants with aphidae or plant lice, is well known, and 
it has been a maiter of long observation that ants use the aphidae as- 
milch cows. A species of ant in a temperate climate is known to take 
the eggs of the aphis into their: ests in winter, and when spring comes, 
put them out on trees for future use as farm stock. 

The reason of this attraction to plant lice, is that the latter secrete a 
saccharine sulstance that exudes from two tubercles situated on the 
hinder part of their bodies, and is dropped on the leaves of the plant, 
and of this the ants are very fond. Sometimes they are also attracted 
to exudations of plant juices caused by the puncture made by the pro- 
boscis of the aphis. 

Ants are probably attracted to scale insects for the same reason, for 
tke latter also secrete a similar sweet substance, called in both instances. 
honeydew. ‘This is probably why, in many cases where ants occur on 
plante, that scale insects are to be found associated with them. For 
this reason ants sometimes get blamed for injury done to plants, that 
has really been caused by other insects. However, ants are not to be 

counted as friends to the orange grower, for apart from other disadvan-- 
tages from their presence, it is very probable that they may play some: 
part in the distribution of scale insects, by carrying the eggs and young 
that n ay adhere to their feet, from tree to tree; but this has not yet 
been satisfactorily proved by entomologists. 

Two instances will now be given where ants become a yest to citrus 

growers in this country. 
(1.) Ry making nests on the trees. 

Black ants nests’ are very often to be seen on orange trees, and are 

generally located cn one of the higher brenches. The limb on which 

the nest is, is often cead, or appears unhealihy When these nests 

occur on trees, the ants are to be seen crawling all over the tree, and 

become a great source of trouble and annoyance to pickers and pruners. 
Remedies. 

These nests should be removed by rubbing them off and smearing the 

place with a little crude carb: lic acid, when it will be found that the 

ants will not return to the spot. Should they attempt to build a nest 

on another branch, it should be rubbed off in the same way, and the 

carbolic applied ; 
(2) Black stinging ants, a different species to the above, are often 

found to be very troublesome to a nursery of young tudded trees, by 

making res'‘s of earth round the roots, sometimes piling the earth to 

some little distance up the stews. 
In ceses where trees are thus infested, they generally present a more 

or less dwarfed aj pearance, and do not look as healthy or vigorous es 
those not so attacked. 

Associated with these ants may often be observed the white “ mealy 

bug,” a species of scale insect. The cause of the presence of scale 
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insects among ants has been alluded to above, but in this case the ants 
are the greatest offenders, and the following remedy should be ap- 
plied to them. 

Remedies 
Spray the nest with a weak solution of carbolic acid and water, and 

rub off any mealy bugs that may be attached to the plant. 

(4) Termites} 
In connection with ants may be mentioned the Termites, insects that 

generally go by the name of ‘‘ White Ants,” or ‘“‘ Duck Ants.” These 
are not true ants, but belong toa family called Termitida:. As pre- 
viously mentioned, their attacks are to be feared in cases where the 
borer has been at work, or from some other cause, a part of the woody 
tissue of the tree has become injured, and in consequence, decay set up. 
In such cases they will often gain an entrance to the trunk, and in 
time eat away the whole of the inner tissues, leaving hardly more than 
the outer bark to support the tree. 

Remedies, 
A common and successful remedy against these pests is the use of a 

little calomel or arsenig applied to the nest, when it will be well to crush 
a few of the ants in the poison, allowing them to remain in the nest, 
or anywhere where the others can get at them, when they will start 
eating them, and then eating up one another, till the entire colony will 
be destroyed. Jeyes’ disinfectant has also been used with success 
against duck ants. 

Asa preventive against bore:s and duck ants, it is very necessary 
that a coating of tar or diluted carbolic acid be applied to any part of a 
tree where the wood has become exposed by pruning, or any other 
cause. The tar not only keeps away borers and duok ants, but tends to 
prevent moisture from penetrating the woody tissues, which would ac- 
celerate decay. 

(5) Caterpillars. 
Of the larvae of Lepidopterovus insects, or the caterpillars of moths and 

butterflies that feed on the leaves of the orange and lemon trees, inay 
be mentioned the larvae of a brown or chocolate coloured butterfly, 
called Achylodes philemon, Fabr belonging to the family Hesperidae or 
‘‘skippers” But no special account will be taken of this insect here, 
as, hitherto, the presence of the larva on Citrus trees has not proved of 
any economic importance. It is not a voracious feeder, and its occur- 
ence is rather rare. A full account of its life, history and habits have 
been given by the writer in a paper on some Jamaica Hesperidae, which 
will be found in the Journal of the Institute of Jamaica, Vol. Il, No. 
5, page 435. 

(6) The Bag Worm. 
Larvae of a species of bag worm, probably Otketicus abbottii, Grote, 

have lately been sent to the Botanical Department, the correspondent 
stating that theySwere found attacking a young sweet orange tree, and 
had eaten nearly all the leaves off the tree. 

The real food plant of this insect is the Almond tree, on which they 
are found commonly about Kingston Their presence on orange trees. 
has not been recorded before, and is probably only occasional, and of 
no general importance, 
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Remedies. 
Tf found necessary, hend-picking would be the best method for deal- 

ing with these insects. : 

IT. Haustellate or Sucking Insects. 
We now come tothe second, and in the cas* of Citrus trees, the 

most important class of insect pests. In-this class are those insects 
that exhaust the vitality of plants and trees by absorbing their juices 
with a beak-like proboscis. 

(1) Scale Insects and Mealy Bugs. 

Scale insects and mealy bugs belong to the family Coccidae, which is 
included in the order Hemiptera, or true bugs, and they may here be 
taken to represent the haustellate or sucking insects, 

Most of the injury done to plants in tropical and sub-tropical coun- 
tries is due to scale insects, some 1,200 species of whieh are known to 
occur the world over, and about one-tenth of these are to be found in 
the West Indies. These pests have been the bane of citrus growers in 
the United States, where all the science of economic entomology has 
been brought to bear on them, resulting in the greatest success in keep- 
ing them under control. 

Upwards of sixty species of scale insects are recorded from Jamaica, 
a few of which infest the orange and other Citrus trees. Among 
those occurring on Citrus trees may be mentioned the orange 
mussel scale, Wytilaspis citricola; the red spotted Aspidiotus, Aspidiotus 
ficus ; and the orange snow scale, Chionaspis citri. ‘This latter scale 
has lately been sent to the Museum, and reported to be infecting hun- 
dreds of orange irees in a grove in Clarendon. The pest was identified 
at the Museum as Chionaspis citri, but as this species has hitherto not 
been recorded as occurring in Jamaica, specimens were sent to Dr. 
Morris of the Imperiai Department of Agriculture for further determi- 
nation, and Mr. Lefroy. the Entomologist for the Department, con- 
firmed the determination as Chionaspis citri. This species occurs in 
great numbers on the leaves and twigs. The females are brown and 
much larger than the males, which latter are pure white. This scale is 
said to occur in the orange groves of the Eastern United States, and to 
be specially troublesome in Louisiana. It is also reported to be 
very ;revalent from New Orleans to the Gulf, and that its presence 
on the trees causes a bursting of the bark and very ugly wounds. 
Asa result of this, it is said that the trunks of many of the older trees 
become rotten, and all this is said to be due to the attacks of this scale 
insect, which is a most pernicious scale of orange and lime trees. Every 
effort therefore ought to be taken to prevent it spreading. 

In Jamaica scale insects in general, appear to be most dangerous to 
Citrus trees in the lower and drier parts, and while they may occur on 
trees at higher elevations, they do not seem to affect them as injuri- 
ously. 

Hitherto the growth of Citrus fruits under anything like proper oul- 
tivation, has not reached much more than an experimental stage in this 
country, and therefore to what extent the trees will suffer from insect 
and other pests when a more artificial state of cultivation is entered 
upon, and systematic groves established, and foreign and select varieties 
more cultivated, can only be a matter for the future to settle ; but in the 
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mean time it will be well that as much local knowledge regarding in- 
sect and other pests should be accumulated as possible. 

Before passing on to the more practical matters of how bes: to co,e 
with the attacks of scale insects, it will be well here to give a short 
sketch of their life and development on Citrus trees. 

We are indepted to American entomologists for much of what is 
known of the life history of scale insects, a1 d the general account given 
below will give some idea of how carefully they have studied this group. 

It must be understood that there is great variation exhibited in the 
life histories within the group. but the following account will give a 
general idea of their life aud development 

With very few exceptions, scale insects are derived from eggs, the ex- 
ceptions being in a few cases where the young appear to have been pro 
duced aliv:, that is to say they emerze from their shells or envelo es at 
the moment of birth, and so seem to have been born alive. The eggs 
are minute oval bodies, of various colours When just hatched the 
insect is very small, oval in outline, with a flattened body, and furnished 
with three pairs of legs, a puir of antennae, and a delicate sucking ap- 
‘partus, consisting of three or four long fine threads by which to extract 
the juices of plants. : 

Although the larvae of scale insects are very minute, it is possible to 
make them out with the naked eye as they run over the leaves, twigs 
and fruit. At this stage of their existence they are usually of a light 

* lemon colour, and present the more typical insect form, by possesing an 
articulated head, thorax and abdomen. Very soon after hatching, ge- 
nerally within twohours, they seek suitable pluces on the leaves or stems, 
in which tobury their sucking threads, and having done this, they soon 
increase in size. As soon as they have started to feed they begin to 
secrete and throw out waxy thread like secretions or filaments from the 
upper surface of their bodies, which go to form, along with the cast or 
mouiten skin, the beginnings of a scale covering, which is gradually en- 
larged by further supplies of waxy filaments, as the increasing size of 
the insect requires. . 

After the first month they present a remarkable change, losing their 
ant‘nnue, legs and eyes, they are degraded to not much more than a 
mere sucking app.ratus, appearing something like a sack possessed of 
a beak-like process by which they adhere to the leaf or stem of the tree, 
and through which they draw up its juices. 

The females cast their skins twice, and soon after the second 
skin is cast they arrive at maturity. At the second moult the males 
reach the pupal or chrysalis state, and unlike the females, they under- 
go a complete metamorphosis, emerging from the pupa as minute 
two-winged flies, possessed of eyes, antennae, and three pairs of legs, 
but without mouth-parts. ‘heir only function in life is to effect the 
fertilisation of the females, which being done, the latter become dis- 
tended with eggs, which are laid beneath the scale, and the body of 
the female gradually shrivels up to make room for the eggs. 

; General Observations. 

In tropical and sub-tropical countries where citrus trees are culti- 
vated, scale insects are more or less active all the year round. In the 
United States it has been observed that they produce three or four 
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broods in a year, and each brood may be said to extend over three or 
four months. Therefore these insects are generally to be found in all 
stages of development on the trees, which is due to the fact that the 
separation into distinct broods is often more or less confused, as one 
generation overlaps the next. 

Means of Dispersal. 
Several agencies effect the spread of scale insects from tree to tree. 

Among these may be mentioned the wind, insects, and birds. 

Preventive Measures, 
The best means to insure a tree from the attacks of scale insects, is 

to endeayour by all possible methods to promote its vigour. Scale in- 
sects attack weak trees first, and any lack of food or water will lay a 
plant open to their attacks. 

As a preventive against scale insects, judicious pruning is also very 
necessary, for they thrive best where they are protected from the 
direct sunlight and a free circulation of air. It is therefore necessary 
that the trees be kept from a dense matted growth of clustered 
branches and twigs, for such parts are more likely to be affected by 
scale ; for the same reason trees sh:-uld not be planted too close together. 

In Jamaica our heavy seasonal rains act as a considerable check to 
scale insects, at which period they will be found to be less active. 

Natural Remedies. 
In the United States, natural remedies are encouraged, and artifi- 

cial means used to keep a check on the attacks of scale insects. The 
natural remedies are the encouragement of other insects that prey on 
them. Foremost among these are the larvae of the ladybird beetles. 
Where not already existing, these beetles are sometimes introduced 
into districts to prey on the scale insects, and in some cases with the 
greatest success. So much so that sometimes artificial remedies are 
found to be unnecessary. 

Another important class of natural enemies found to be very des- 
tructive to these pests, and to keep them well in check, are some 
hymenopterous parasites ‘hese are four winged parasitic flies, the 
larvae of which feed within the bodies of the scale insects.. Less im- 
portant among the insect enemies to scale insect may be mentioned 
the Lace-winged flies, a few parasitic dipterous flies, and the larvae of 
several species of Lepidoptera. 

Very little is known of what natural enemies to scale insects there 
are in Jamaica, but that some are present is certain, for some larvae 
of a ladybird beetle were seen crawling over scale insects that were 
lately brought to the Museum, which were infesting orange trees. 
Anda former Curator has observed the same species of scale, Mytt- 
laspis cttrtcola to be parasitised by some Hymenopterous insect. But 
from the abundance of scale insects in Jamaica, it appears likely that 
they do not suffer much from natural enemies. In the future it might 
therefore be found advisable to import from the United States or else- 
where, some of their natural insect enemies. Such that would prove 
useful for this purpose would be some of the ladybird beetles, and the 
parasitic Chalcididae and Mymaridae flies, and as the habits of these 
predaceous and parasitic insects are well known, there would be no 
reasonable objection to their introduction here. 
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There is no doubt that great importance must be attichel to natural 
enemies, but in cases where scale insects increase t» any great extent, 
it is necessary to resort to artificial means to keep them under control. 

Artificial Remedies. 
The most readily applied artificial remedies for scale insacts, aid 

‘those that are best calculated to check their increase, are th: various 
poisonous washesthat areapplied t» plants and trees by m3an; of soma 
‘spraying apparatus. Other remedies consist of fumigitinz th trees 
with carbon bi-sulphide, hydrocyanic acid, &c, bat these litter rene- 
dies are not so easily applied, and tierefore are less adapt21 for usa in 
the West Indies : 

The remedi’s then that will be found most useful are the different 
kind of washes, the application of waich must be thorough, so that by 
a uniform spray every insect comes in contact with the wash, which 
in some cases suffocates the insects by forming, when dry, a coating or 
cise over them, and in other instances not only sufocates, but poisons, 
by coming in contact with their bodies. 

In applyiag these washes to trees it may be found best to do so after 
the fruiting has taken place, and before the trees take on young foli- 
age in the spring; but this principle might be op2n to modification, 
depending on the condition and the species of scal2 insect. 

The following are six different recipes of washes, issued by the Im- 
perial Department of Agriculture for the West Indies, which will be 
found to be very effective for use oa scale insects, and are readily ob- 
tained, and easy of preparation. 

_ (1) Kerosine Emulsion (hard soap.) 
Dissolve $lb. hard soap in one gallon of boiling water. Add two 

‘gallons of kerosine to the hot liquid and immediately churn, with a 
syringe or force pump, till the mixture becomes creamy. This is the 
stock solution. Make up to 33 gallons. Use only rain water, or soft 
water (that is, withou: lime) 

(2) Kerosine Emulsion (soft soap). 
Dissolve one quart soft svap in two quarts not water; add one pint 

of kerosine to the hot mixture and immediately churn, with a syringe 
-or force pump, till the whole is creamy. Add an equal amount of 
water, and it is ready for use. Any water may be used. 

(3) Rosin Wash. 
Mix 20lbs. rosin, 3$1b;. of 93 per cent. caustic soda, and three pints 

of fish oil. The rosin and the caustic soda must be pounded before 
mixing. Cover this with about 2 inches of water and boil, When 
the liquid is clear, s'owly add water, still boiling the mixture, till the 
whole is made up to 15 gallons. This is the stock solution and can be 
made up to 100 gallons when cold, using only rain water or soft water. 

(4) Rosin compound. 
Mix 4lbs. powdered rosin, 3lbs. powdered washing soda, and one 

gallon of water. Boil, and when all is dissolved, slowly make up to 
five gallons. Boil the mixture till it becomes of a clear brown clout. 
Thi; is the stock solution, Make this up to 80 gallons. 

(5) Whale Oil Soap. 
Diss .lve 1lb of soft soap in one or two gallons of warm water. 
(6) Rosin and Whale Oil Soxp Compound. 
Mix 1 gallon of water with 3lbs. of powdered washing soda an 
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four pounds of powdered rosin. Boil till dissolved and, while boiling, 
make up s/ow/y to 5 gallons. 

In a separate vessel boil 10lbs. of whale oil soap with 5 gallons of 
water. These may be mixed while hot to make the stock solution or, 
when cold, mix these two with 35 gallons of cold water, pouring both 
into the water together while actively stirring the mixture. However 
mixed, the final amount must be 45 gallons, 

In the case of kerosine emulsion made with hard soap, rain water 
must be used, as water containing lime will cause the oil to separate: 
out on the surface «fter making the emulsion. Rain water is to be 
preferred for all washes. 

Rosin wash is cheaper than that made from the kerosine emulsion, 
but the latter is found to be the most convenient for use. The former 
sometimes clogs the spraying nozzle, but this can be overcome by 
first straining the solution through a piece of thin tarlatan cloth. 

Application of Washes. 

The wash preparatiors are best applied with a spraying maehine 
though where small plents are c ncerned, a brush or syringe may be 
used. To spr: y an orange tree, it will be necessary to obtain a good. 
spraying machine, capable of giving a spray of various fineness. 
Many kinds of machines are now obtainable from the makers, and 
those made of brass or copper are the best, as they are not effected by 
the washes used. ‘wojorms of mechines are generally employed, 
that which is carried strapped to the shoulders, and called “knapsack,” 
which holds about 4 gallons of wash, and larger ones that are 
fitted into a barrel which is carried on a light iron truck with two 
wheels, which can be pushed from place to place in the orange grove, 
Good machines can be bought of the Deeming Company, Salem, Ohio, 
and from tke Gould’s Manufacturing Company, 16 Murray St., New 
York. ‘The ‘Bordeaux’ or ‘Seneca’ nozzles are highly recommended,. 
and aprear to be found the best. 

Sometimes one thorough application of a wash will be found suffi- 
cient, but two are generally needed : the first destroys the living in- 
sects, but might not kill the eggs. ‘Therefore a week after the trees. 
should get another spray, which will destroy any young insects that 
may have hatched. 

(2) Aphidae or “ Plant Lice.” 

The Aphidae are so well krown that they hardly need description. 
They comprise a numerous and obnoxious tribe of insects, allied to the 
coccidae or scale insects. Few plants escape being attacked more or 
less by them. They are possessed of a rostrum or sucking beak, by 
which they puncture and extract the juices from the young shoots and 
leaves of plants, on which they reside in societies, and are generally 
associated, as previously mentioned, with ants. 

As affecting citrus trees, these insects perhaps do most damage to 
young nursery trees, congregeting on the young shoots and leaves, 
producing in many instances vesicles or gall-like excrescences, which 
not only weaken the vitality of the plants, but very much disfigure 
them by contortion, ’ 



25 

Remedies. 

Spraying with the kerosine emulsion and other washes recom- 
mended to be used against scale insects, will be found effective in the 
case of aphidae. 

ITI. Slugs and Snails, 

Included among the pests that citrus growers have to contend with 
are the slugs and snails. Their attacks are easily detected by the line 
of slime and excrement they leave on the plants they have been at- 
tacking. The slugs are perhaps especially injurious to young orange 
trees. They are seldom seen doing their work of destruction, as they 
chiefly feed at night. During the day they are in some cool retreat, 
probably hiding in the grass roots near the tree, or under stones or 
logs of wood, or some other available shelter. But after sunset they 
crawl out, and oftendo great damage to nursery and other young 
citrus trees that may have been set out to grow. 

They appear generally to eat the young shoots and leaves first, and. 
do much damage by eating the bark off the stems, sometimes killing 
a tree entirely. 

Less, destructive than these, but also resp nsible for injury, is the 
very common large white-shelled snail, Hex aspera. 

Remedies. 

When slugs and snails are doing much damage to Citrus plants, 1 
is a good plan, when possible, to run a few pigs through the grove. 
Pigs will devour every slug and snail that they cin get at, but care 
must be exercised to see that the pigs do not plough up the land too 
much, and so injure the trees. or this reason China pigs would be 
the best to employ for the purpose. 

White lime has been found of use against these pests. The earth 
should be stirred some two or three feet round the tree, and good lime 
spread on the surface, and the stems of the plants white-washed. 

The potash manure known as “ Kainit,” destroys grubs and cater- 
pillars, and has been found to be useful against snails. As an experi- 

“ment, sume of it might be sprinkled round the trees instead of lime. 
In the case of snails that are possessed of shells, much can be done 

by hand-picking, as they are easier found than slugs. 
It will be well in conclusion to remark, that growers throughout the 

Island would do good service to Citrus culture if they studied the ques- 
tion of the attacks of scale insects and other pests on their trees, and the 
effects of the different remedies used against them, ani communicate 
the results to the Curator of the Museum from time to time; for, while 
much of the knowledge and experience brought to bear on these pests. 
in other countries will be of great value and assistance here, it must 
be remembered that our soil and climate are different, and therefore 
in some cases modifications in treatment may be found beneficial. 
Therefore the accumulation and report of such matters to the Mu- 
seum, would help to bring about a system oftreatment best adapted 
to our needs, and benefit all concerned in the development of the 
‘growth and culture of Citrus fruits in Jamaica. 
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THE JAPANESE PERSIMMON.* 
The term Kaki, is used by both Japanese and Americans for this 

«species, Diospyros Kaki. It is a native of Japan, but is found in Corea, 
‘China, Cochin-China, and some parts of the Kast Indies, probably 
having been introduced into these countries from Japan. There is 
considerable doubt, however, about this point, as the varieties found in 
China and Corea are said to be more hardy than those of Japan. Ja- 
‘panese persimmon trees are conspicuous in the landscape of the [sland 
Empire. The trees are plentiful in the native flora and they have 
been largely planted in cultivated grounds. The people of Japan re- 
gard the persimmon as their most valuable fruit. No tree in their gar- 
-dens is more admired than the persimmon with its large, broad, glossy 
leaves and handsome crimson or golden fruit. The Japanese have not 
made a mistake by giving this fruit such high rank simply as an ar- 
ticle of food, since chemical analysis show that it has a high nutritive 
value. 

The Kaki has been improved by the Japanese until it is much 
superior to the wild fruit. <A large number of seedlings have been 
grown and the best ones retained for general cultivation. The seed of 
the Japanese persimmon, like that of the American persimmon, does 
not fully reproduce the characteristics of the specimen from which it 
is taken; hence, many varieties have arisen, the fruits of which vary 
more or less in every pariicular. It is these same varieties of Japanese 
origin, excepting a few of American production, that are cultivated 
in the United States. 

BoTaANICAL CHARACTERS. 

The trees of the Japanese persimmon are of medium{size when grown 
on their own roots and in their native habitat. The leaves vary con- 
siderably in shape and size in the cultivated varieties, but are generally 
ovate, elliptic, acuminated, elliptic-oblong, or obovate, cordate at the 
base, paler underneath, downy on both sides, entire, varying in length 
from three {to eight inches. The flowers are inconspicuous, whitish 
green; the peduncles are usually three flowered. The flowers are com- 
plete but all varieties are not equally eelf fertile. 

The wild fruit is ‘yellow when ripe, globose, 8-celled, size of an 
orange, abounding in yellow, fleshy, edible pulp” which is considered 
fairly pleasant. The Kaki has been improved by the Japanese until 
it is much; superior to the wild fruit. ‘The average specimen weighs 
about six ounces. Some specimens examined of the Hachiya from 
Florida, weighed over ten ounces. By extra care single specimens 
have been made to weigh a pound or more, which weight is rarely sur- 
passed by the apple. 

Fruits of the Japanese persimmon vary greatly in shape, being glo- 
bular, oblate, oblong, or a combination of these forms. 

* Extracts from Bulletin on Persimmons by R. L. Watts, Agricultural Experi- 
‘ment Station of Tennessee. 
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The surface is generally smooth, although some have small slightly 
raised specks, and the fruits of several varieties are marked by a net- 
work of dark lines at the blossom end caused by the breaking of the 
-skin. 

The colour ranges from light yellow through the various shades of 
red and yellow toadark red. Perhaps the most common colours are 
bright orange, red, and vermilion yellow. 

The flesh varies almost if not quite as much in colour as the 
skin, the shades frequently resembling that of the skin A 
general classification is made into light and dark fleshed varicties. 
The fruits of some varieties have both dark and light flesh, but the 
two shades are always more or less distinct. ‘The astringency of the 
fruit may be known to some extent by the colour of the flesh. Dark 
fleshed specimens are rarely puckery and may be eaten and relished 
before they become soft, while the light fleshed types are always astrin- 
gent and must soften before this peculiar quality disappears. Dark 
fleshed fruits are more solid and resemble somewhat the consistency of 
an apple. Although they may be eaten before reaching maturity, 
some of the dark fleshed fruits are better after softening, while others 
#hould be eaten when still hard and crisp. 

The astringency of the light fleshed class is lost in some varieties as 
the fruit begins to soften Others must be fairly soft and some must 
become almost jelly-like before the astringency disappears. Dark 
fleshed varieties ive seeds; those with hght flesh are frequently seed- 
less. ‘The seeds are large and exceedingly bard, and vary in number 
in different specimens from the same tree. Thereare never more than 
eight seeds in a single fruit and usually less than this number, these 
being solitary in the cells. A number of specimens examined con- 
tained only one seed. 

The flavour of the Kaki varies considerably in different varieties. 
Some jruits are sweeter than others. All, when properly ripened, con- 
tain sufficient sugar to make them highly palatable but they vary 
widely in juiciness. The Tsuru when sufliciently ripe to eat is so soft 
and juicy that a spoon is required to eat it, while the Zenji contains 
much less juice and is more compact when at the proper stage for con- 
sumption. The Hyakume is different in consistency from either of 
the two varieties just named. When slightly overipe it approaches a 
mealy condition, but if eaten at the proper time the fruit is crisp and 
sufficiently juicy to be relished. 

USES OF THE FRUIT. 

The Japanese persimmon is generally consumed in the fresh state, 
It is said that the fruit of some varieties is very delicious when dried, 
It is also claimed that they are palatable when preserved. There is. 
however, not an agreement among growers on this latter point, for one 
very practical fruit culturist informed the writer that the attempt of 
his wife to preserve thoroughly ripe specimens was entirely unsuccess- 
ful. It is necessary to be familiar with the fruits of the different va- 
rieties in order to know when they should be consumed. As pre- 
viously stated, some are edible when still hard, while others must be 
fairly soft, and some almost mushy before they are free from astrin- 
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gency. When served on the table they are delicious with cream. The 
more solid varieties may be sliced like tomatoes before serving. 

CULTIVATION. 
The majority of growers in the Southern States recommend tho- 

rough cultivation during the summer season, contending that the per- 
simmon responds to this kind of treatment as well as any other fruit. 
Two or three persons, however, discourage cultivation, claiming that 
it causes premature dropping of the fruit. As summer tillage is. 

_ without doubt necessary for the best results with all other fruits, and 
as the majority of the most successful growers practise frequent cul- 
tivation, it is proper to conclude that this operation is desirable on 
most, if not all persimmon plentations. The dropping of the fruit re- 
ferred to was probably due to other causes. 

TRANSPLANTING. 
Persimmon trees are more difficult to transplant than other orchard 

fruits on account of the long tap roots In digging young trees care 
must be exercised not to cut o'! too much of the-tap roots, for this is. 
quite certain to result in the death of the trees. It is best to trans- 
plant the trees before the tap root has attained any considerable size. 
It is safest to use trees net more than one or two years old. 

Soil intended for persimm«ns should be ploughed deeply, using a sub- 
soiler if possible. The holes for the recepiiou of the trees should be 
deep enough to allow a foot or more of loose soil below the lower end 
of the tap root. If the trees have been grown in this climate and are 
well hardened, fall planting will give the best results If the trees 
are received from a more southern nursery it will be safer to get them 
in the spring and plant as soon as possible after their arrival. As we 
do not know what size the trees will attain in this climate it is impos- 
sible to make safe recommendations concerning the proper distance: 
between the trees in the orchard. It is likely that twenty-five or 
thirty feet between the trees would give them plenty of room during 
their entire existence. 

PRUNING AND THINNING. 
Trees of the Japanese persimmon do not require much pruning. It 

is simply necessary to remove dead limbs and those which interfere 
with the growth of others and to cut back the leading branches so. 
that a symmetrical head is formed. Mr. W. A. Yates, of Texas, who 
has two thousand trees, recommends cutting back the previous sea- 
son’s growth one-half, and the training of low pyramidal heads. 

Thinning is an essential operation when a considerable quantity of 
the fruit dees not drop prematurely. The Japanese persimmon is ex- 
ceedingly productive, and thinning is important for the following rea- 
sons: rst to secure larger and finer fruits. It would be unreason- 
able to expect each one of the numerous fruits found on some trees to 
attain a large size. Second, to promote longevity. A prominent 
grower of Florida believes that overbearing kills sixty per cent. of all 
the trees in the South that die from various causes. Third, to secure 
annual crops of uniform proportion. A tree which overbears one year 
is not in condition to yield even a fair crop thefollowing year. Thin- 
ning should be deferred until the fruit is at least one inch in diameter. 
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Removing the surplus specimens at this time will not result in over- 
thinning as premature dropping generally occurs before the fruit has 
attained the size mentioned. Thinning is especially important for 
very young trees. | 

VARIETIES. 
[The following varieties have been received from the United States 

Department of Agriculture: Costata, Hachiya, Hiyakume, Tsuru, 
Tane-nashi, Yemon, Zenji, Okame, Yeddo-ichi | 

ADDITIONS AND CONTRIBUTIONS TO THE 
DEPARTMENT. 

Liprary (Serials). 

EUROPE, 

British Isles. 
Botanical Magazine, Noy. [ Purchased, 
Bulletin Kew Gardens, App. [. 190%. [Director.] 
Chemist and Druggist, Nov. 2,9, 16, 23. [Editor.] 
Colonial, Diplomatic and Consular Reports, Aug., Sept., Oct. [Col. Sec,] 
Garden, Nov. 2,9, 16, 23. [Purchased..] 
Gardeners’ Chronicle, Nov. 2, 9,16, 23. [Purchased,] 
International Sugar Journal, Nov. [Editor.] 
Journal of Botany, Nov. [Purchased,] 
Nature, Oct. 31. Nov.7, 14.21. [Purchased.] 
Our Western Empire, Nov. [Publishers.] 
Pharmaceutical Journal, Nov. 2, 9, 16, 23. 
The Anatomy of the Bark of Robinia Pseudo-Acacia, Linne 
The Chemistry ‘“ 6s “<< 66 66 7 “é 

Wellcome Chemical Research Laboratories. | 
France. 

Sucrerie indigéne et coloniale, Oct., 29. Oct. 5, 12,19, 26. [ Editor. ] 
Denmark. 

Familien Podostemaceae. By Eug. Warming. [Author.] 
Belgium. 

Bulletin, Société d’ Etudes Coloniales,jMar,-Noy. 1901. [Editor..] 
Germany. 

Notizblatt, Berlin. Oct. [Director. ] 
Beihefte zum Tropeupflanzer. Nov. [Editor.] 
Tropenpflanzer, Nuy. [Editor.] 

Switserland. 
Bulletin de l’ Herbier Boiasier Vol. 1, No. 11. [Conservateur.] 

Ttaly. 
Ohronological Tables for Tobacco in America, Europe, Africa, Asia, and 

Oceania. [Dr. Prof. 0. Comes. | } 

} Director of 

ASIA. 
India. 

Agrioultural Ledger (Calcutta) No. 8. [Lt. Gov. Bengal.] 
Planting Opinion, Aug. 24, 31. Oct. 5, 12,19, 26. Nov. 2. ( Editor.] — 
Proc. Agri. & Hort. Soc. of India, April-June. (Secretary. ] 

Straits & Federated Malay States. 
Agricultural Bulletin,{Vol. 1, No.1. [Editor.] 
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Ceylon 
Times of Ceylon Aug. 29. Oct, 10, 16, 24, 31. Nov. 7. [Editor.]: 

Java. 
Proefstation East Java, No. 29, 32. [Director.] 

AUSTRALIA, 

N.S. Wales. 

Agri. Gazette, Sept., 1901. [Dept. of Agri.] 
Queensland. 

Queensland Sugar Journal, Oct. 1901. [Editor.] 
Western Australia. 

Journal of the Dept. of Agri., Oct. 1900. [Dept. of Agri.] 

AFRICA. 

Cape of Good Hope. 
Agri. Journal, Sept. 26, Oct.10. [Dept. of Agri.] 

Natal. 
Agri. Journal and Mining Record, Oct. [Dept. of Agri. ] 

Central Africa. 
C. African Times, Sept.7, 14. [Hditor.] 

Gold Coast 
Report upon the Botanical Dept., 1900. [Curator.] 

West InpDIEgs. 

Burbados. 
Agricultural Gazette, Nov., Dec. [Editor.] 
General Treatment of Insect Pests, 2nd Edition. >) [Commr. Imp. 
Hints for School Gardens. { Dept. of Agri- 
Annual Report on the Botanic Station, Antigua, for year for the West — 

ended March 31, 1901 Indies .] 

Jamaica 
Journal, Jamaica Agri. Soc. Sept. Nov, [Secretary.] 
Weather Report for Oct., 1901. 

Triniaad. 
Proc. of Agri. Society, Aug. 20, Oct. 8,1901. [Secretary.] 

British Guiana. 
Journai Roy. Agri, Commercial Soc, of B. Guiana. [Secretary. ] 

British NortH AMERICA. 

Ottawa. 

Farm Pests,—FodJer Grasses. Hvidence of Dr. Jas, Fletcher, Entomo logis. 
& Botanist, before the Select Standing Commitiee of Agriculture & Colo- 
nization, 1901. [Author.] 

Bull. No. 38. Soft Pork, an investigation into its character and causes. B. 
Jas, Fletcher. Author’s Edition from Anaual Report on Experimenta 
Farms for the year 1900. [Author. ] 

Montreal. 
Pharmaceutical Journal, Nov. [Editor.] 

Nova Scotia. 
Provincial Government Crop Report, Noy. 1901. [Sec.] 
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Unitep States oF AMERICA, 

Publications ofthe U. S. Dept. of Agriculture. [Directors. | 

Scientific Bureaus and Divisions. 

Division of Botany: Contr. from the U.S. National Herbarium, Vol. V. No. 
6. Report on a Botanical Survey of the Dismal Swamp Region. By 
Thos. H. Kearney. 

Division of Entomology: The Life History of TwoS pecies of Plant lice in- 
habiting both the Witch-hazel and Birch. 

Division of Forestry: 31 Notes on the Red Cedar. 

Division of Vegetable Physiology and Pathology: 20 Peach Leaf Curl > 
its Nature and Treatment. By Newton B. Pierce. [Author] 

Experiment Stations. 

Arizona. (Twelfth Annual Report for year ending June 30, 1901) 

Farmers’ Bulletin. 134 (Tree planting on rural School Grounds.) 

Kansas. 105. (Vet. Dept.: Blackleg in Kansas.) Press Bulletin 103, (Grain 
Weevils.) 

Maryland. 77. (The Comparative Digestibility of Raw, Pasteurized and 
Cooked Milk) © 

Virginia. 115, 116 & 117. (The Teeth of the Horse as affected by age 
ParisI, fl, & III.) 118 (The Teeth of Cattle & Sheep as affected by 
age.) 

A Laboratory Camera Stand. 
Farmers’ Bull. No. 140—Pine-apple growing bby P. H. Rolfs. [Author.] 

American Journal of Pharmacy, Noy., Dec. [EKditor.] 

Annual Report of the Director to the Board of Trustees, 1899-1900, Vol. I, 
No.6. [Field Columbian Museum. | 

Botanical Society of America. Publication 18 (Problems and P ossi bilities 
of Systematic Botany.) [Sec. N. Y. Bot. Garden. ] 

Bulletin No. 2 of the Lloyd Library of Botany, Pharmacy and Materia 
Medica. Reproduction Series No. 2. The Indian Doctor’s Dispensatory, 
being Father Smith’s Advice respecting Diseases and their Cure. By 
Peter Smith of the Miami Country. [Lloyd Library, Cin. Ohio.] 

Extract from Fourth Annual Report of Commrs. of Fisheries, Game, and 
Forests, N. Y. Forestry on Sandy Soils. By Prof. Jno. Gifford. 
[Author, ] 

Journ. Cincinati Soc. of Nat. Hist. Vol. XIX, Nos.7 and 8. (With Index 
to Vol. XIX.) 

Missouri Botanical Garden. Twelfth Report, 1901. [Director. | 3 | 
Practical Forestry in the Southern Appalachians. By Overton W. Price. 

Reprint from Yearbook of Dept. of Agri. 1900. 
The Forester, Nov. [Editor.] 
The Plant World, Oct. [ Publishers. | 
Torrey Club Bulletin, Nov. [Editor. | 

CENTRAL AMERICA, 

Boletin del Instituto Fisico-Geografico de Costa Rica, [Director] 

POLYNESIA, 

Planter’s Monthly, Hawaii, Nov. [Editor, 
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Liprary (Books). 

‘Riddell (R.) A Manual of Gardening for Western & Southern India.. Edited 
and Revised by Lieut.-Col. Beddome, Madras. 1884: 8vo. [Purchased.] 

Hill (T. G.) Index to Annals of Botany, Vols. I-X. (1887-1896). Prepared 
by T. G. Hill, under the direction of the Editors, London. 1901. 8vo. 
[ Purchased.] 

SEEDS. 

From Messrs. Reasoner Bros., Oneco, Flarida— 

Canna-Louis Colomb: Cinnamomum Cassia ; Hamimelis spherocirpa ; 
Ilex Dahoon. 

From Botanic Gurdens, British Guiana— 
Arrows from Seedlings Canes of the following varieties :— 
95, 102, 109, 115, 116, 145. 

PLANTS. 

From A. Robert Gray, Esq., Trinidad—— 

Lycaste cristata. 

+ d 
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From Messrs. Reasoner Bros., Oneco, Florida— 
Sweet Bough, Early Harvest, Lawrence, and Bartlett Pears. 
Hard Shell Almond, Soft Shell Almond, Spanish Chestnut. 

From Dr. John M. Macfarlane, Dir. Bot. Garden, Pennsylvania — 
Tubers of Nymphea coerulea, and N, gracilis, 

— ie 

[Issued 29th Jan. 1902.] 
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REPORT TO THE BOARD OF AGRICULTURE |BY 
THE CHEMIST. 

Government Laboratory, 

Kingston, Jamaica, 13th January, 1902. 

Manurial Experiments during Quarter ending Dec. 31st. 
The beginning of October last saw the following Experiments°ac- 

tually started, manures applied and samples of soil taken for analysis. 
Pines— __ Barbican. 

Billy Dun, bo. EK. Smith, Esqr. 

Rowington, Vere, L. Isaacs, Esqr. 
Huntley, H. Q. Levy, Esqr. 
Gregory Park, United Fruit Co. 

Coffee— Brokenhurst, W. W. Wynne, Esqr. 
Chesterfield. C. KE. DeMercado, Esqr. 
Chester Vale, R. Sidgwick, Esqr. 

Bananas—Llanrumney, Messrs. Kerr & Co, 
Burlington, Hon. H. Cork’ 
Koningsberg, Hon. Dr. Pringle. 
Rodens, R. Hay, Esqr. 
Lawrencefield, A. Clodd, Esqr. 
Quebec, Hon R P. Simmonds. | 
Brown’s Town, H. Q. Levy, Esqr. 

The Burlington Experiments were spoilt by floods and are to be res 
peated on a fresh plantation. 

Mr. Hay reports marked results at Rodens. 
The Pines at Billy Dun also show decided results. 
Tobacco —The Montpelier Experiments are postponed ‘for a year, 

Our analysis of the soil and three stages of subsoil, sampled with ex- 
treme care by the Montpelier authorities showed that the land was 
badly drained und deficient in available phosphates. I advised not 
planting Tobacco until this had been remedied. It is most regrettable 
that so many thousands of pounds should have been wasted owing tv 
a primary agricultural/necessity which was ignored, viz., drainage. 
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Canes —Mr. M. H. M. Farquharson is carefully managing the canes 
at Holland that were manured at the end of October. Our arrange- 
ments for Cane Experiments stand as follows :— 

. Holland, St. Elizabeth, M. H. M. Farquharson, Esqr. 
. Mount Eagle, Westmoreland, E. R. Burgess, Esqr. 
. Money Musk, Vere, Hon. Col. Ward. 
. Amity Hall, Vere, G. W. Muirhead, Esqr. 
. Hillside, Vere, P M. Ellis, Esqr. 
Catherine Hall, St. James, F. A. Dougall, Esqr. 
Cinnamon Hill, St. James, Joseph Shore, Esqr. 
Vale Royal, Trelawny, H. 8S. Hoskins, Esgqr. 

. Llandovery, St. Ann, A. J. Webb, Esqr. 

. Caymanas, St Catherine, J. Scudamore, Esqr. 
. Albion, St. Thomas, J. Grinan, Esgr. 

Manures applied, No. 1. 
Manures sent Nos. 2, 3, 4, 5, 6. 
Manures now being prepared Nos. 7, 8, 10, J1. 
Experiments still to be decided No. 9. 

All these are Manurial Experiments. 
Messrs. Grinan, W. Farquharson, H 8. Hoskins, E. R. Burgess, J. 

Shore and M. H. M. Farquharson are growing seedlings for chemical 
analysis. 

Our seedling trials from the central plots at Hope should start in 
1903. 

A critical study of the Barbados and Leeward Island Experiments 
has convinced me that analyses of canes from manurial plots are sim- 
ply wasted efforts. Manures do not affect the composition of the juice 
which is a characteristic of the variety. An estate sample of juice 
from each acre of plots will be taken for analysis from the Manurial Ex- 
periments, 

RP oOOMNRDO PONE pd pet 

Soil analysis. 

Soils. Subsoils. Total. 
Soils analysed 26 13 39 

“« being analysed 9 9 18 
“for analysis 18 16 34 

Total 53 38 91 
By the end of this month, 57 soils will have been analysed, leaving 

34 still to be done—-This includes samples from all the experimental 
plots besides several of general agricultural interest-—When complete, 
they should form a basis for a generalisation on Jamaica soils for 
agricultural purposes. 

Supervision—The arrangement with Mr. Cradwick is now in force, 
viz., that he is to visit any station in his line of travel and report from 
time to time. He is also to supervise the harvesting of the canes at 
crop time. 

Storage of Manure—I propose to continue the use of the lower 
room at the present used for the storage of the manures, asa more 
convenient centre for distribution than Hope. 
Finances—The sum of £140 voted for manures should just cover 

the expenses for the current year, but the margin will be very small — 
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From 20 to 25 o/o of the manures are still in hand and will serve for 
use early next year before the new lot arrives. 

(Sgd.) H. H. Cousins, 

Island & Agricultural Chemist, 

IMPORTATION OF SEEDS AND PLANTS. 

Colonial Secretary’s Office, 

10th September, 1901. 

It is hereby notified for general information, that the Jamaica 
Agricultural Society having called the Governor's attention to the 
need for protecting this Colony against the importation of diseased 
plants, His Excellency on the recommendation of the Board of Agri- 
calture, has deemed it advisable to issue the following proclamation, 
prohibiting the impor‘ation from the countries nam2d, except at the 
Port of Kingston, of plants, etc, and their coverings, and providing 
for their being fumigated immediately on importation. 

By Command, 
SYDNEY OLIVIER, 

Acting Colonial Secretary. 

A, W. L. Hemnine. 

By His Excellency Str Auecusrus Witttam Lawson Hemuine, 
Knight Grand Cross of the Most Distinguished Order of St. 

Michael and St. George, Captain-Generaland Governor-in-Chief, 
in and over the Island of Jamaica and its Dependencie:, 

A PROCLAMATION. 

By virtue of the power in me vested in that behalf by the first Sec- 
tion of Law 4 of 1884, ‘“‘ The Seeds and Plants Importation Law, 1884,” 
and by the first and second Sections of Law 25 of 1891, “ A Law in 
aid of the Seeds and Plants Importation Law, 1884.” 

I do hereby prohibit, until further Proclamation, the importation 
into this Island, at any Port ex:ept Kingston, of any plant;, cuttings, 
buds or grafts or any goods, packages, articles, coverings or things in 
which the said plants, cuttings, buds or grefts miy be packed or 
otherwise contained from any of the Countries hereinafter named, 
Viz. :— 

The British Islands, Sweden, Norway, Denmark, Germany, Austria, 
Holland, Belgium, France, Spu.in, Portugal, Italy, Russia, Greece, Bul- 
garia, Servia., Roumania, Montenegro, Turkey, China, Japan, [ndia 
and Burma, Ceylon, Straits S2ttlements and Malay Peninsula, Sumatra, 
Java, Borneo, Pailippine Islanls, Persia, Arabia, Africa (any part), 
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Madagascar, Mauritius, Reunion, Canada, United States, West Indies, 
Mexico, British Honduras, Honduras, Guatemala, Nicaragua, San Sal- 
vador, Costa Rica, Colombia, Venezuela, Guiana, Ecuador, Peru, Brazil, 
Paraguay, Uruguay, Argentine Republic, Chili, Bolivia, Fiji, Sand- 
wich Islands. and other Polynesian Islands, Australia, (any part),. 
Tasmania and New Zealand. 

And I do hereby accordingly revoke the Proclamation issued by Sir 
Henry Arthur Blake and dated the sixth day of September, 1895, 
under which Orange plants, cuttings, buds or grafts, might be import-. 
ed at other Ports besides Kingston. 

And I do hereby under the Sections of Law quoted above further 
proclaim that immediately on the importation into this Island of any 
plants, cuttings, buds or grafts, or of any goods, packages, coverings 
or things in which such plants, cuttings, buds or grafts may be packed. 
or contained, they shall be subjected to a thorough process of fumiga- 
tion, to be hereafter decided and approved by me in Privy Council for 
the purpose of comp etly dest: oying all animal or vegetable parasites. 
which may have been imported on or along with the said plants, 
cuttings, buds or grafts. 

And I do hereby order that this my Proclamation shall come into. 
force on tiie First day of October, now next ensuing. 

Given under my hand and the Broad Seal of this Island, at 
King’s House this Seventh day of September, in the first 
year of His Majesty’s Reign, Annoque Domini, 1901. 

By Command, 
SYDNEY OLIVIER, 

Acting Colonial Secretary. 

18th September, 1901. 

With reference to the Governor’s Proclamation of the 7th instant, 
prohibiting, as from the Ist October, 1901, the importation from cer~ 
tain Countries, except at the Port of Kingston, of Plants, &c., and 
providing for their being fumigated immediately on importation, it is 
hereby not*fied that large consignments of Piants will be fumigated in 
a room on the Government Wharf, East Street, Kingston, which will 
be fitted for the purpose. 

Until January, 1902, small consignments will be fumigated at the 
Government Laboratory, East Street, Kingston, after that date the 
plants will be placed in a special box placed inside the fumigato- 
rium. 

The Island Chemist will be responsible for the work of fumigation 
and for the provision of the necessary labour, chemicals and appli- | 
anes. 
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A. W. L. Hemmine. 

By His Excellency Str Aveusrus Wiit1am Lawson HEemmine, 
Knight Grand Cross of the most Distinguished Order of 
Saint Michael and Saint George, Captain-General and Go- 
vernor-in-Chief in and over the Island of Jamaica and its 
Dependencies. 

A PROCLAMATION. 

2 ace a by a Proclamation dated the seventh day of Septem- 
ber, and made under the authority of Section 1 of Law 4 of 

1884, (The Seeds and Plants Importation Law 1884,) it was among 
ther thing proclaimed and ordered that immediately on the impor- 
tation into this island of any plants, cuttings, buds or grafts, and of 
any goods, packages, coverings or things in which such plants, cut- 
tings, buds or grafts, hereinafter referred to under the general term 
of “ proclaimed articles” might be packed they should be subjected 

‘ to a thorough process of fumigation to be hereafter decided upon, 

And whereas the Governor in Privy Council has since decided upon 
adopting the process of fumigation hereinafter set forth for the pur- 
pose of completely destroying all animal or vegetable parasites which 
may have been imported on or along with the said proclaimed 
articles : 

Now, therefore, I do hereby proclaim and order that the importa- 
tion into this Island of all “ proclaimed articles” shall be subject to 
the following conditions :— 

All proclaimed articles shall be fumigated, and the work of fumi- 
gation shall be carried out by the staff of the Government Laboratory 
—a fumigatory box shall be employed for small operations, and a fu- 
migatory chamber at the wharf for large. For ordinary purposes the 
dose of cyanide to be vap rised shall be one ounce for every 300 feet 
of cubic space and the exposure shall be one hour. For the more de- 
licate plants half the above dose of cyanide shall be used and the ex- 
posure shall be half an hour only. Plan's in Wardian cases shall be 
fumigated while still in the case. The Island and Agricultural 
Chemist shall be the authority to decide in any question connected 
with the fumigation of proclaimed articles which involves the exercise 
-of any discretion. 

Given under my hand and the Broad Seal of this Island, at Kings 
House, this fifteenth day of October, in the First year of His 
Majesty’s Reign, Annoque Domini, 1901. 

By Command, 

Sypney Onivier, Colonial Secretary. 

= a Se =: - - — = — 
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7th January, 1902 
i lees GovERNoR directs the publication, for general information, of 

the Instructions issued for the guidance of Officers of the Govern- 
ment Laboratory and the Kingston Customs in regard to the manner 
in which imported plants, seeds, etc., shall be dealt with. 

By Command, 

Sypnry OLIVIER, 

Colonial Secretary. 

Instructions for the Guidance of Officers of the Government Laboratory 
and Kingston Cust.ms in regard to the manner in which imported 
Plants, Cuttings, etc , and their coverings, shall be dealt with. 

Immediately on the landing of any plants, cuttings or other articles 
specified in the Governor’s Proclamation of the 7th September, 1901, 
published in the Government Notice No. 278, of the 10th of that 
month in the Jamaica Gazette, they shall be taken charge of by the: 
Customs Officer who will give the Wharfinger or other party concerned 
a receipt therefor, shewing the time and date of delivery. 

The Customs Officer shall at once notify the Government Chemist, 
in writing, of the articles to be fumigated. stating the approximate 
dimensions thereof and obtain his instructions as to the time at, and 
place to, which they are to be forwarded for fumigation. 

The Customs Officer will then forward the articles accordingly in 
charge of a Customs Escort who will remain in attendance during the 
process of fumigation end sfford, or provide such assistance and labour 
as the Government Chemist or his Officer in charge may require. 

In mediately on receipt of the Articles the Government Chemist (or 
his Assistant) shall cause them to be fumigated in the manner and 
under the conditions prescribed by the Governor in Privy Council. 

So soon as this has been done, and a memorandum shewing the time 
of receipt and delivery furnished to the Customs Escort, the Articles 
shall be taken charge of by the Escort and conveyed to the King’s 
Warehouse or other place, as arranged by the Landing Waiter. 

The greatest care must be taken by tho Officer in charge of the 
King’s Warehouse to keep plants, cuttings, &c., alive and in good con- 
dition. 

All expenses of removing the articles to the Government Labora- 
tory, and thence to the King’s Warehouse, with any expenses necessa-- 
rily incurred in keeping the articles in good condition, shall be met by 
the Importer, all such amounts being brought to acc: unt as King’s. 
Warehouse Fees as provided by the Customs Regulations on the sub- 
ject. 
, Plents, cuttings, &c., shculd not be forwarded to the King’s Ware- 
house in cases where Importers defray expenses of removal, labour, &c. 
(if any) at once, and at the seme time arrange with the Customs Officer 
to take delivery of the articles immediately after fumigation. This 
provision will refer more particularly to the plants, &c., brought by 
passengers and imported through the parcel post, &c. . 
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Officers of Customs and of the Laboratory are required to exercise 
strict economy in arranging for the transport of the plants &c., and 
other expenses, so that the charge to the Importers mvy be as small 
as possible. 

JAMAICA ORANGES IN ENGLISH MARKETS. 

From Thomas Kemp, Esq., to Hon. Chairman of the Board of 
Agriculture. 

Kingston, Jamaica, February 22nd, 1902 
Sir, 

I left Jamaica on the 30th November on a short visit to England to 
see the Christmas Fruit Market in Covent Garden, and also to follow 
the fruit sent from this side to the other and watch the changes it 
undergoes As the Orange business looms large before us just now, I 
took special care to watch this fruit daily, and the conclusions I hive 
come to, [ now beg to offer. 

It is a fact to be faced, that a very large per centage of Jamaican 
‘Oranges arrive in the Mother Country in a more or less rotten condition, 
and that this is so, is certainly not creditable to those who have been 
engaged so long in the business. As Oranges arrive from other 
countries in a sound state, surely the cause for our failure can be found. 
I inspected a certain number of boxes of Oranges each day on board 
for 10 days, and found boxes with bad fruit from the first ; Oranges 
however that I repacked on the eleventh day, I opened on the 38rd 
January, and found that no more waste had taken place A good 
deal has been said from time to time that the fault lay in the packing, 
but after seeing Jamaica packages opened up side by side with those 
from other coun'ries, [ have no hesitation in s:ying that in only a 
few cases can this be attributed, as the majority of the Jamaican 
Oranges I saw were just as carefully packed as any in the Market. 

I further saw Jamaica Oranges in Stirling that had been in the 
Fruiterer’s shop six weeks, and found them in sound order, and good 
to eat. This fruiterer told me a story that I heard very frequently in 
London, Edinburgh an! Glasgow, namely, that the Ja naicaOrange was 
a splendid fruit, but owing to the waste in the boxes, the business was 
too r sky, and they did not care to handle them. 

Enquiring as to the effect the colour had on the Market, I found in 
some instances that people had to be persuaded to try them, after 
which there was n> difficulty, and in fact I think the colour is, and 
will be in future, quite a decided advantage, as it will be a distinguish- 
ing mark for the Jamaica Orange, and better than any brand mark. 

My conviction therefore is, that if an Orange will k ep three weeks 
it will keep three months, and that they shou.d be kept in the packing 
house here until all that will not keep, go wrong. An Vrange here 
costs very little but by the time it is put in England it costs a great 
deal, therefore the shippers should face the loss here. At present IL 
am not quite decided as to what length of time oranges should be 
kept before being packe!, but that the ordinary four days, which I 
find is the usu.l time now in vogue to keep them before packing, is 

too short, | am quite convinced. 
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It must also be remembered that the climatic conditions must be 
carefully considered and noted as Oranges picked after wet weather 
will assuredly require more time as a test than those picked in dry 
weather. 

Whether the weather has anything to do with their keeping quali- 
ties after they are in the packing shed, I haye not sufficiently studied 
to express an opinion. One Packer in St. Ann told me he had found it 
so, whilst another in Manchester did not think it could have, but if so, 
it would not be expensive to have dryimg sheds heated artificially. 

I believe the first cause of our failure is that we are not careful 
enough in picking off the tree, as most of us have seen fruit carelully 
picked and kept for months, eventually drying up, but not going 
rotten. As it will take us time to overcome this difficulty I have to 
fall back on advising that the Oranges be kept a longer time before 
being packed. 

As to what has been said and written about inspection, this can only 
be effectually done in the packing houses, as it would be impossible 
to inspect on the Wharf during the Season. 

I may say that Messrs. Elders & Fyffe’s are experimenting now, as 
to the length of time to keep b«fore packing, and as it 1s somewhat 
late in the Sexson these experiments will be continued next crop. 

In regard to the English Market it gave me the idea that it was 
only necessary for us to put our Oranges there in good order, at any 
time of the year, to realize very good prices, and | !ook forward with 
the greatest confidence to the growth of this trade; but each one in- 
terested must recognize that just now the Jamaica Oranges has not a 
good name in the Market, owing to the condition in which it errtves, 
and we must therefore work for the success of the trade generally. 

Good brands will tell eventually, just now it is the Jamaica Orange 
that has to be considered. 

l have the honou: to be, 
Yours obediently, 

THomas Kemp. 

Extract from Messrs. Elders & Fyffe’s letter 18th Jan., 1902, to Shipper. 
“Weare very pleased to tell you that your fruit arrived in very 

good condition—in fact the 24 cases marked . . . . could not 
very well have been better, and the . . . mark was only slightly 
inferior, but it showed a little sign of waste, so we had to reduce the 
T1Ce. 

i “We took particular notice to examine the packing of your fruit 
and it was most satisfactory, which no doubt accounted for the fruit 
arriving in such splendid condition. Wenotice that the fault of most 
oi the oranges shipped from Jamaica is that they are not packed tight 
enough in thecases. We are sure thatif you can only manage to always 
ship sound fruit they would realize very good prices. 

Extract from Mr. Stcckley’s letter of 17th Jan., 1902, to Shipper. 
“Tam very glad indeed to see how splendidly your oranges by the 

‘Morant’ arrived. ] was down at Avonmouth when they came out of 

| 
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the ship and they were in perfect condition. This proves that 
Jamaica oranges can be sent over here all right, but it more espe- 
cially proves that my arguments at the Conference were right when I 
said, that however glu'ted the market at this end might be with inferior 
oranges, should Jamaica Oranges arrive here in sound condition they 
would always have a market to themselves—as although ‘ 714” cases 
of Spanish Oranges area drug here at ‘s., we have been able to 
realize . . . for yours. I only wish that people out in Jamaica 
could realize the amount of money that has been wilfully thrown 
away this year through their own stupidity in insisting on bringing 
forward a lot of worthless immature fruit which simply damned the 
market for Jamaica Oranges. I suppose next year the same thing will 
happen again.” 

PACKING FRUIT IN FLORIDA. 
From Professor H. Harold Hume, Department of Botany and Horti- 

culture, to Director Public Gardens, Jamaica. 

Florida Agricultural College and Experiment Station. 
Lake City, Fla., 

Dec. 27th, 1901. 

Dear Sir, 

Yours of recent date reached the Station while I was absent in South 
Florida, hence the delay in answering the question .which you have 
asked. 

There is no law in force in our State governing the packing and 
inspection of fruit, and the only thing I can do toward answering your 
questions is to give the rules used by our best shippers. The orange 
box used in the State usually known as the “Standard” orange box is 
12 x 12 x 27 with a cross partition in the middle. The ends and the 
partitions are each one inch thick, so you see the box is divided into 
two com) artments each of exactly one cubic foot capacity. 

Two classes of fruit are made; bright and russet. There is practi- 
cally no difference in the quality of these two grades but the latter 
grade has a russet colored rind, a condition brought about by the at- 
tacks of the rust mite. In each of these classes two or three grades 
are generally made which are usually designated as fancy bright, 
choice bright, russet bright and russet choice respectively. Those 
classed as fancy bright and russet bright should both be perfect fruit 
in every respect. Bright and russet oranges should never be packed 
together in the same box. The package should be uniformly neat 
and the fruit should be well packed and graded. The usual sizes of 
oranges in this State are the following: 96, 112, 126, 150, 176, 200, 
216, 226 and 252. The diameters of these different sizes of fruit are 
as follows: 112 equals 37%, 126=383, 150=3,,, 176=213, 
200 — 2 13, 226 — 2 4% approximately. 150 oranges to a box, 
for instance, means that the oranges are of 150 sizes and that there 
are exactly 150 oranges in a package. In packing fruit in the early 
part of the season it is usually cured in the packing houses for two or, 
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three days before being placed in the boxes. This prevents the skir 
from cracking and materially improves the shipping quality of the 
fruit. When the boxes are packed the fruit should stand about one-- 
fourth or three-eighths of an inch above the top. Each fruit is wrapped 
in a piece of thin paper before being placed in the package. 

Pineapples are the only other fruit crop of importance grown in the 
State. ‘Three varieties are grown extensively; the Red Spanish, 
Smooth Cayenne and the Abbachi The first named variety is usually 
designated as Common Pine Apple while the latter two are designated: 
as fancy. Thecommon, the Red Spanish Pine Apples, are packed in 
crates 12 x 11 x 36 witha partition in the middle. The sizes are as 
follows: 18, 24, 36, and 48. Each pineapple is wrapped in a piece of 
thick glaced paper before being pliced in the crate. The fruit is- 
placed in with the crown of one toward the base of the next, alternately. 
The fancy vari-ties are usually packed in a different crate, the inside 
measurements of this being 20 x 12 x 22 without any cross partition. 
These are wrapped as the others and securely packed in excelsior.. 
Sizes 8, 10, 12, ete. 

The pineapples are picked just when the bas: eyes have commenced 
to turn slightly. For shorter distance shipping they may be allowed 
to become riper and for long distance shipping probably not quite so- 
ripe. 
Tf there are any other points which I have not made clear in rela- 

tion to the matter I shall be pleased to hear from you and will answer: 
your questions to the best of my ability. 

REPORT ON “‘BLACK-ROT” DISEASE OF GINGER. 
IN JAMAICA.* 

By A. Howarp, B.A., Mycologist, Imperial Department of Agri- 
culture for W. Indies. 

The material sent by Mr. Harris consisted of rhizomes of ginger 
placed in spirit. An examination of these specimens shows that the 
disease is due toa fungus which is able to travel underground by 
means of blick root-like bodies (rhizomorphs.) The affected rhizomes 
are filled with the mycelium of the fungus which collects into dark 
strands whic: run tothe surface These strands are seen as dark 
lines when the pieces of gingerare cut through. They are continuous. 
with the dark root-like bodies seen on the outside of the diseased 
rhizomes which enable the fungus to spread underground and rapidly 
destroy the patch of ginger. 

Remedies: ‘ihe e is little to add to the sugg stions in my memoran- 
dum of October 28th, 'ast, on this disease besides drawing attention 
to the nece-sity of isolating the diseased patches by trenches taking 
care to throw the soil on to the affected areas, and destroying the 
diseased plants by burning. Care should be taken to select healthy 
rhizomes from the best fields for planting and to soak these for a few 
hou:s in Bordeaux mixvure. 

Au 
17.2.02. 

* See previous correspondence in Bulletin of the Botanical Department, Jamaicas. 
Nov. & Dec., 1901. 
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ADDITIONS AND CONTRIBUTIONS TO THE 
DEPARTMENT. 

Liprary (Serials). 

EUROPE. 

British Isles. 

Annals of Botany, Vol. XV, No, LX. Dec. 1901. [Purchased. ] 
Botanical Magazine, Dec., Jan. Feb. [Purchased,] 
Chemist and Druggist, Nov. 30, Dec. 7, 14, 21, 28, Jan. 4,11, 18, Winter- 

Issue. Jan. 25, Feb. 1. [Editor.] 
Colonial, and Diplomatic and Consular Reports, Oct. Nov. Dec., and Jan. 

1902. [Col. Sec, ] 
Statistical Abstract. From 1886 to 1900. 

Garden, Nov. 39, Dec. 7, 14, 21, 28, Jan. 4, 11, 18, 25, Feb. 1. [Purchased.] 
Gardeners’ Chronicle, Nov. 30, Dec. 7, 14, 21, 28, Jan. 4,11, 18, 25, Feb. 1. 
[ Purchased, ] 

International Sugar Journal, Dec, Jan., Feb. [Editor. ] 
Journal of Botany, Dec. , Jan., Feb. (Purchased, 
Journal, Royal Colonial Tustitute, Jan., Feb. 
Journal, Board of Agri. England, Dec. [Sec Board of Agri. ] 
Journal, Royal Horti. Society, Vol. XX VI, Parts 2 and 3, Dec. 1901. 
Nature, Nov. 28, Dec. 5, 12, 19, 26, Jan. 2, 9,16, 23, 30. | Purchased. ] 
Our Western Empire, Dec. Jan. [Editor.] 
Pharmaceutical Journal, Nov. 30, Dec. 7, 14, 21, 28, Jan. 4, 11, 18, 25, Feb, 1. 

France. 

Sucrerie indigsne et coloniale, Dec, 3, 10, 27, Jan. 7, 14, 21, Feb* 
4,11. [Editor.] 

Holland. 
Bulletin, Koloniaal Museum, No. 25. [Editor. ] 

Belgium. 
Société d’ Etudes Coloniales, No. 1, Jan. 

Germany. 
Beihefte zum Tropenpflanzer. Jan. ([Kditor.] 
Tropenpflanzer, Dec., Jan. [ Editor. ] 
Symbolae Antillanae seu Fundamenta Florae Indiae Occidentalis, Vol. IT,. 

Fasc. III. [Purchased. | 
Switzerland. 

Bulletin de ’ Herbier Boissier Vol. I, No. 12, Vol. II, No. 1.,No2. [Con- 
servateur. | 

ASIA. 

India. 
Agricultural Ledger (Calcutta) 1901, Nos. 9,10,11, 12. [Lt. Gov. Bengal. ] 
Annual Report on the Gardens of H. H. The Maharana of Udaipur. 1898- 

99, to 1900-01. [Supt.] 
Annual Report on Govt. Gardens & Parks in Mysore for the year 1900-1901, 

With the Government Review thereon. [Supt. ] 
Northwestern Provinces & Oudh, Bull. 15 (The Cultivation of longer-stapled 

Cottons at the Cawnpore Exp. Station.) 16 (The Cultivation of Maize 
at the Cawnpore Exp. Station.) 17 (A Note on Agricultural [mpr ove- 
ments suitable to the N. W. Provinces & Oudh.) 18 (U su of Town Drain- 
age as Manure.) 

Planting Opinion, Nov. 9, 16, 23, 30, Dec. 7, 14, 21, Jan. 4, 11.° [ Editor. ] 



44 

Straits & Federated Malay States. 
Agricultural Bulletin, Vol. 1, Nos. 2 &3, Nov. & Dec. [Editor.] 

Ceylon 
Observations on Dracena reflexa. By Herbert Wright. Extract from 

Annals of the R. Botanic Gardens, Peradeniya, Part 2 Vol. 1. [Author.] 
Tropical Timbers and their Rings of Growth. By Herbert Wright. Re- 

print from “ Indian Gardening & Planting” Calcutta, dated 22nd Aug. 1901. 
{ Author. | 

Times of Ceylon Nov. 14, 21, 29, Dec, 5,12, 19,26, Jan. 2,9, 16. [Hditor.] 

Java. 

Proefstation Hast Java, Nos. 33, 34. [Director.] 

AUSTRALIA. 

N.S. Wales. 

Agri. Gazette, Oct., Nov. [Dept. of Agri.] 
Report on Botanic Gardens & Domains for 1900. [ Director. ] 

Queensland. 

Queensland Agri. Journal Nov., Dec. [Sec. of Agri.] 
Queensland Sugar Journal, Nov., Dec. [Editor] 
_Annual Report of Dept. of Agri. 1900-1901. [Dept. of Agri.] 
Botany: Plants reputed poisonous to Stock, & Contr. to the Flora of New 

Guinea, Oct. 1900. Contr. to the Flora of Queensland, Nov.1900. Contr, 
; to the Flora of New Guinea, Au». & Oct.1901. Extracts from the Queens- 

land Agri. Journal. By F. Manson Bailey, Colonial Botanist. [Dept. 
of Agri. ] 

Western Australia. . 
Journal of the Dept. of Agri., Nov., Dec. [Dept. of Agri.] 

Victoria. 

Annual Report, 1899. 
Handbook of the Destructive Insects of Victoria. Part III. | [Seo. Shee 

AFRIGA. 

‘Cape of Good Hope. 
Agri. Journal, Oct. 24, Nov. 7, (with Index for Vol. XVIII,) 21, Dec. 5, 19, 

Jan. 2. [Dept. of Agri. ] 

Natal. 

Agri. Journal and Mining Record, Nov. 13, 22, Dec. 6, 2u, Jan.3,17. [Dept® 
of Agri. | 

Central Africa. 

C. African Times, Sept. 21, 28, Oct., Nov., Dec. 7, 14,21. [Ediitor. ] 
Mauritius. 

Station Agronomique; Composition et rendement des Cannes de Graines. 
Bull. 4.—Richesse Saccharine et rendement de Cannes de Graines. 

“Lanzibar. 
The Shamba, Journal of Agri. (Supplement to the Gazette) Nov. 6. 
[ Editor. ] 
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West InpDIEs. 

Burbados. 

Agricultural Gazette, Jan., Feb. [Editor. ] 
: : , ‘) [(Commr, Imp. 

West Indian Bulletin, Extra No.—Report of Proceedings + Dept. of Agri, 
at the W. I. Agri. Conference, 1902, & Vol. II No. 4 for the West 

J Indies.] 
On Diplodia cacaoicola, P. Henn.; a parasitic Fungus on Sugar-Cane and 

Cacao in the West Indies. By Albert Howard. Extract from “ Annals 
of Botany, Vol. XV. No. LX. Dec. 1901. [Author.] 4g 

Jamaica. 

Journal, Jamaica Agri. Soc., Dec., Jan. & Feb. [Secretary.] 
Report on the Cultivation of Pine-apples & other products of Florida. By 

Robt. Thomson. [Chairman, Board of Agriculture, Jamaica. | 
Cornwall Herald. [Hditor. ] 

Trinidad. 
Bulletin, Botanical Dept., Jan. [Superintendent. ] 
Proc. of Agri. Soc., Nov.12, 1901. Index from Jan. 1, 1990, to Dec. 31, 1901.. 

[ Secretary. ] 
Report of the Executive Committee on Agri. Show 1901. 

Grenada. 
Annual Report on Botanic Station, 1900. [Curator. ] 

British NortH AMERICA. 

Ontario. 

Crop Bulletins 77 and 78, Bull. 116 The Hessian Fly in Ontario. 
117, Pasteurisation of Milk for Buttermaking. 118, Yeast and its House- ; 
hold Use. [Dep. of Agri. } ; 

Report of the Supt. of Farmers’ Institutes 1900, Part 1. |Dept. of Agri. ] | 

Ottawa. 

Bull. 39, Results obtained in 1901 from Trial Plots of Grain, Fodder Corn. 
Vield Roots and Potatoes. [Dept. of Agri. ] 

Montreal. 

Pharmaceutical Journal, Aug., Dec., Jan. 1902, [Editor. ] 

UNITED STATES OF AMERICA. | 

Publications of the U. S. Dept. of Agriculture. [Directors.] 
Scientific Bureaus and Divisions. 

Bureau of Plant Industry.—Bull. No. 2, Spermatogensis and Fecunda:ion ‘ef 
Zamia. By Herbert J. Webber. 

Haperiment Stations. 

Experiment Station Record, Vol. XIII, Nos. 3 and 4. 
Alabama. 116 (Texas or Acclimation Fever.) 
Arkansas, 67 (Investigations of Swine Diseases in Arkansas.) 68 (SoH ima- 

provement and Forage Experiments.) 
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California. 131 (The Phylloxera of the Vine) 132 (Feeding of Farm Ani- 
mals) 133 (Tolerance of Alkali by various Cultures.) 134 (Report on Con- 
dition of Vineyards in portions of Santa Clara Valley.) 135 (The Potato 
Worm in California.) 136 (Hrinose of the Vine. 137 (Pickling Rive and 
Greeu Olives.) 

Illinois. 66 (I .dividual differences in the value of Dairy Cows.) 67 (Apple 
Scab.) 68 (Important details of Spraying.) : 

Kansas. Fourteenth Annual Report for Fiscal Year 1900-1901. With Index 
to Bulls, 89 to 103. 
Press Bulletins: 106 (Profit in maintaining the Milk Flow.) 107 (Cere- 
britis or “ Staggers” in Horses. 108 (Destroying Prarie-Vogs.—A Preli- 
minary Report.) 109 (Destroying Pocket-Gophers.) 

Maryland. 77 (Fhe Comparative Digestibility of Raw, Pasteurized, and 
Cooked Milk.) 

Michigan. 193 (Some experiments with Beet pulp as a Stock Food.) 
New York. Geneva. 197 (The food source of Milk Fat; with studies on the 

nutrition of Milch Cows.) 198 (Inspection of Feeding stuffs.) 199 (An 
Epidemic of Currant Anthracnose.) 200 (Notes from the Botanical Dept). 

Rhode Island. Report of Agri. Experiment Station, 1901. 80 (A Modern 
Dairy Barn, Individuality of Cows.) 81 (Commercial Fertilizers.) 

‘Tennessee. Vol. XIV, No. 2, (Winter Wheat.) No. 3 (Winter Cereals and 
Legumes. ) 

Virginia. 1(The most common irregularities of the teeth of the Horse.) 
Part II.) 13 (Comparative skimming qualities of Holstein and Jersey 
Milk.) 

Wyoming. 48 (Experiments in Wheat Culture.) 49 (Alkali Series VI, 
—Alkali Lakes and Deposits.) 

American Journal of Pharmacy, Jan. Feb, [Editor] 
A Study of San Luis Obispo County, California. By Chas, H. Shinn. [ Author. } 
Botanical Gazette, Chicago, Dec., Jan. [Editor. | 
Briefer Articles, Clues to Relationship among Heteroecious ) 
Plant Rusts. Reprinted from the Botanical Gazette, Vol. | 
XXXITI, No. 1. Jan. 1902. By J. C. Arthur. | Tawi 

An Edible Fungus. By J.C. Arthur. Extracted from plpukees 
Two Weeds: Horse Nettle } the Fourteenth Annual Report 

and Buffalo Bur. of the Indiana Agri. Exp. Sta. 
Bulletin of The University of Wisconsin, No. 49, with Index to Vol. 2. 
‘California Floriculturist, Jan. 1902. [Kditor. ] 
California’s Horticultural Statutes, with Court Decisions and Legal Opinions 

relating thereto. Compiled by the State Board of Horticulture. 
Fern Bulletin, Jan. [ Editor. | 
Florida Bulletins, No. 53. Some Citrous ‘Troubles, No. 58, Pomelos. By H. 
Harold Hume. [Author and Reasoner Bros. | 
Forest extension in the middle West. By Wm. L. Hall. (Reprint from 

Yearbook of Dep. of Agrv. for 1900.) 
Forestry and Irrigation, Vol. VILI. No. 1. 
John Hopkins University Circulars, Jan, 1902. 
Proc. American Academy of Arts and Sciences, No. 9—The Algae of Jamaica. 
By Frank 8. Collins. [Author.] 

Report of the Forester for 1901. By Gifford Pinchot. [Dept. of Agri.] 
Transactions of the Kansas Academy of Science, Vol, XVII, 1819-1900. 

[ Librarian. | 
The Forester, Dec. [ Publishers. ] 
The Plant World, Nov., Dec, [Kditor] 
Torrey Club Bulletin, Dec., Jan. [Editor.] 
‘The Genera of Gastromycetes. By ©. G. Lloyd. [Author. ] 

CENTRAL AMERICA. 

Boletin del Instituto Fisico-Geografico de Custa Rica, No. 11. [Director.] 
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SoutH AMERICA. 

Boletim da Agricultura, Sao Paulo, Brazil, Nos. 8,9. [Director. ] 

POLYNESIA. 

Planter’s Monthly, Hawaii, Dec. 1901, Jan. 1902. [Editor,] 

Lisrary (Books). 

Dorfler (I.) Botaniker-Adressbuch. Vienna, 1902. 8vo. [Purchased. | 
Engler (A.) Das Pflanzenreich, IV 75 Rafflesiaceae and IV, 76 Hydnoraceae 
by H. Graf zu Solms-Laubach; IV. 242 Symplocaceae by A. Brand, Leip- 
zig, 1901. 8vo. [Purchased. | 

The following have been presented by the “ Lawes Agricultural Trust Com- 
mittee” on behalf of the late Sir John Bennet Lawes, Bart :— 

Lawes (Sir John Bennet, and Sir Joseph Henry Gilbert) Rothamsted 
Memoirs on Agricultural Chemistry and Physiology. (From the Philo. 
sopical ‘T'ransactions.) Reprinted in 3 Vols. London, 1893. 4 to.—Vol. I- 
Researches on Vegetation. Published 1861 and 1889; Vol. If. Researches 
on the Mixed Herbage of Permanent Grass-Land. Published 1880-1900 . 
Vol. 1Ii. Researches on Animal Composition. Publi-hed 1859 & 1883. ’ 

Lawes (Sir John Bennet, and Sir Joseph Henry Gilbert) Rothamsted 
Memoirs on Agricultural Chemistry and Physiology. Reprinted in7 Vols. 
London ; Vols. I-VI 1893; Vol. VII,1899. 8vo. Vol. I. Field Experi- 
ments, Experiments on Vegetation, &., &e. Published 1847-1863 inclu- 
sive; Vol. II. Experiments on the Feeding of Animals, sewage Utiliza- 
tion, &c., &c. Published 1849-1863 inclusive; Vol. ILI. Field Experi- 
ments, Experiments on Vegetation, &c., &. Published 1863-1874 inclu- 
sive; Vol. [V. Experiments on the Feeding of Animals, Sewage Utiliza- 
tion, Ensilage, &c., &c. Published 1864-1885 inclusive; Vol. V. Field 
Experiments, Experiments on Vegetation, &., &c. Published 1875-1883 
inclusive; Vol. VI. Field Experiments, Experiments on Vegetation, &c., 
&c. Published 1884-1890 inclusive; Vol. VII (Supplementary) Field 
Experiments, Experiments on Vegetation. On the Feeding of Animals, &c 
&e. Published 1890-18%8 iuclusive. 

Lawes (Sir John Bennet, and Sir J. Henry Gilfiert) The Rothamsted Ex- 
periments; being an account of some of the Results of the Agricultural 
Investigations conducted at Rothamsted in the Field, the Feeding shed, 
and the Laboratory, over a period of Fifty Years. (From the ‘Transactions 
of the Hightand and Agricultural Society of Scotland, Fifth Series, Vol. 
VII, 1895.) Edinburgh. London, 1895. 8vo, 

Gilbert (Prof, J. H.) History and Present Position of the Rothamsted In- 
vestigations. For Private Circulation. London. 1891. 8vo. 

Gilbert (Sir Joseph Henry) Agricultural Investigations at Rothamsted, 
England, during a period of Fifty Years. Six Lectures delivered under the 
Provisions of the Lawes Agricultural Trust. Under the auspices of the 
Ass. of American Agricultural Colleges and Experiment Stations, in Nov. 
1893. Bulletin No. 22. U.S. Dept. of Agri. Washington. 1895. 8vo. 

Gilbert (Sir J. Henry) Memoranda of the Origin, Plan, and Results of the 
Field and Other Experiments conducted on the Farm and in the Laboratory 
of the late Sir John Bennet Lawes at Rothamsted, Herts. London. 1901. 
8vo. 

Two Abstracts of the Rothamsted Experiments with Plans and Summary 
Tables arranged for Reference in the Fields. London. 1901. 
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SEEDS. 

From Dr. Preuss, Div. Bot. Gard. German Cameroons, W. Africa. 
Spondias du!cis (large and good variety.) 

From Messrs. Reasoner Bros., Oneco, Florida. 
Quercus coccinea, Ulm is Americana. 

From Mr, A. Robertson-Proschowsky, Nice, France. 
Carica guercifolia. 

From Mr.'B. O. Roberts, Seychelles. 
Adenanthera pavonina; Albizzia Lebbek; Artocarpus integrifolia; Bois 
Marie, (rotten); Capuchin (?Sideroxylon) ; Heritiera littoralis; Manihot 
Glaziovii ; Nephr. sperma van Houtteanum; Pomme Jacque (Sapotaceae) >. 
Raphia Ruffia; Roscherie melanochetis ; Verschaffeltia splendida. 

From Mr. R. Derry, Govt. Gardens, Perak. 
Arenga sp. 

From Miss H. A. Wood, Halfway Tree. 
Gomphrena globosa. 

From Messrs. E. Sander & Co. , St. Albans, Herts, England. 
Carnation, 

From Supt. Govt. Hort, Gardens, Lucknow, India. 
110 Sylchet orange. 

From Mr. Banes, University of Pennsylvania, U.S.A. 
Gingko biloba. 

PLANTS. 

From Messrs. Jas. Veitch & Sons, Lid., Chelsea, London. 
36 Gloxinias, and 24 Caladiums. 

From Miss H. A. 4 ood, Halfway Tree. 
Evolvulus villosus ; Euphorbia splendens. 

From Dr. John M. Macfarlane, Dir. Bot. Garden, Pennsylvania —- 
Tubers of Nymphzas ; N. alba candidissima; N. amazonium; N. Glad— 
stoniana ; N. odorata minor ; N. tuberosa. 

[Issued on 17th March, 1902. ] 
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TOBACCO: CULTIVATION AND CURING. 

By T. J. Harris, Superintendent of the Experiment Station, Hope. 

NURSERY. 

Selection of site.—Select an open space quite devoid of shade of any 
description, and with a south or south eastern aspect if possible ; bill 
off the bush and spread same out to dry; when dry, rake up and put 
on one side. 

Preparation of beds.—Hoe off and clear away the grass roots, &c., 
from the space thus cleared and then proceed to lightly fork up the land, 
taking care not to turn up the subsoil ; when this is done peg out and 
line off the beds, allowing three feet for the bed and four feet for the 
path ; now with a spade or shove! lift the loose soil from the two feet 
of the middle of the path, to the depth of four or five inches, and place 
it upon the bed and level down with a rake: the paths will then be two 
feet wide and the three feet beds will have a long slope on either side. 

Burning —If the soil be light. (sandy or loamy) and not likely to 
cake down after rain it will be necessary only to burn say five or six 
inches of rubbish over the bed, just sufficient burning to destroy cater- 
illars &c., but if the soil is of a heavy clayey nature the beds must 

fis burned twice; each time spreading about two feet of rubbish on 
the beds; the ashes to be mixed with the surface soil after the first 
burning, and in either case before the seeds are sown. A seed bed ten 
yards long will yield ample “ suckers” for one acre of land. 

Time of sowing.—The best time to sow is about the middle of Au- 
gust ; the suckers would then be ready for planting out during Octo- 
ber. After this main sowing it is, however, very necessary to sow a 
few beds every fortnight, for the purpose of keeping up a supply of 
plants in the event of continued heavy rains interfering with the 
planting out of those that are just the size for planting; in which case 
they over-grow and become useless. 

Sowing.—Mix the seeds with twice their bulk of fine sand or wood 
ashes and scatter evenly over the bed (including the long sloping sides) 
when the air is still; water with a fine rose watering can, and keep. 
the bed moist until the “suckers” are ready for hardening off before. 
planting out. 
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Shading—Immediately after sowing, cut some forked sticks and 
rig up a skeleton arbour about four or five feet high and lay some long 
Guinea grass or coco-nut leaves over it, with the stalks pointing to the 
north ; this will secure the points of the grass or coconut leaves trail- 
ing over on the southern or sunny side. 

This covering serves two purposes—it protects the germinating 
seeds from the sun, and breaks the force of the rain during a heavy 
shower. 

As soon as sufficient seedlings have made their appearance, remove 
most of the shade from the arbour ; this stops the germination of seeds 
that can very well wait for a time; the visible seedlings should now 
be an inch or s0 apart. 
When these have begun to develope their third leaf, remove the 

whole of the shade. 
Weeding.— Pick out all weeds as they appear, as, if allowed to get 

big before they are pulled out, the tobacco seedlings come out with 
them. 

Hardening off—Four weeks after germination the seedlings will 
begin to pack up together, covering the soil, they should now be gra- 
dually hardened off by keeping them on the dry side, watering them 
only when there is danger of the leaves drooping. In seven weeks 
from sowing they will be ready for planting out. 

Damping.—Sometimes a shower of rain will bruise the young plants ; 
inducing “damping” in some places; to prevent the spread of the 
“damp” fungus, apply a dusting of slaked lime to the affected parts 
of the bed. 

Summary.—Select a southern aspect for nursery. 
Secure the destruction of caterpillars and a loose uncakable soil by 

burning. Sow the seeds thinly and evenly. 
Keep them moist and protected from sharp sunlight and heavy rain 

during germination. 
Remove the shade gradually as soon as sufficient seeds have germi- 

nated, e.g., an inch apart. 
Keep down weeds and continue the watering until the plants pack 

up together. Gradually withhold the water to ensure the “suckers” 
being hard when planted out. 

Look out for damp after a shower of rain. 

PLANTING. 

Time for planting.—There is a certain short period towards the end 
of the year at which tobacco plants, whether in the beds or in the field, 
grow and develope at an exceedingly rapid rate; namely, from the last 
week in October to the middle of December ; the success of a crop de- 
pends very largely on whether the main lot of plants are set out be- 
fore this period or not; if not, then the plants will not be fully de- 
veloped by the time the dry ripening weather comes on. The main 
point is to make the best possible use of the latter half of the October 
‘Seasons’ with a view to growing large plants and leaves that will 
be ready for the dry weather when it arrives. 

Soil.— The best soil for tobacco is a rich vegetable mould contain- 
ing just suffioent clay to enable it to hold moisture for a good length 
of time; it can be taken as a maxim that the richer the soil is and 
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the quicker the tobacco grows the better will be the quality of the 
cured product. Tobacco grown in a poor gravelly soil ata hot dry 
time of the year is so rank and heavy with narcotic gum that it is 
almost unsmokable ; it makes however, a first class insecticide. 

Situation of Plantation.—Tobacco should not be planted in districts 
where there are no well defined wet and dry seasons; it matters not 
how well the plants are grown, how carefully they are tended, if the 
two or three weeks continuous sunshine and dry atmosphere be not 
forthcoming when the plants reach the ripening stage. 

Preparation of Land.—The land on which it is intended to grow to- 
bacco should be cleared of all trees and other objects that are likely to 
shade the plants; it is not necessary to grub the stumps out except 
for convenience in ploughing; the rubbish should be burned in heaps 
and the ashes scattered over the soil to be ploughed in. Where to- 
bacco is grown every year on the same land the growth of cow-peas 
or other leguminous plant between the crops is highly beneficial; the 
‘«‘ Velvet Bean” seems to be the best for this purpose, for besides stor- 
ing nitrogen in the soil, it climbs over and kills out any weeds that 
attempt to grow, and goes down itself quite easily before the disc har- 
row at ploughing time, reducing the cost of preparation very consider- 
ably. The seeds may be sown at any time doring June and July, two 
or three in shallow holes three feet apart more or less. Tobacco land 
should be broken up and cultivated as thoroughly as possible; the 
least that can be done is to plough, cross-plough, harrow, and crosgs- 
harrow; as the rows have torun north and south it is as well to 
plough in this direction first, finishing up with the cross- harrowing 
from east to west; this small matter makes it more convenient to ar- 
range the lines when planting out. 
Planting—Two days before planting is to be commenced the 

nursery beds should receive a thorough soaking with water; the 
plants can then be got out without damaging the roots. Planting 
boxes, each capable of holding about 1,000 plants, should be prepared 
beforehand : these may be made out of any light wood, the most con- 
venient shape being that of a square coal-scuttle or sugar scoop: 15 
inches by 2ft. 3in. on the longest side ; the “‘ suckers” are stacked into 
the boxes just as they come from the bed and are not disturbed until 
they are planted in the field; each planter should have a box, and 
there should be several spare ones so that the planters may be kept 
supplied with newly filled boxes from the nursery as the others get 
empty ; the idea is to prevent the roots being exposed or damaged in 
any way. 

The “suckers” are ready for planting out when they have three 
or four leaves about four inches long anda hard stem from two to 
three inches long ; care should be taken when lifting them from the 
beds not to break off the tap root as such a sucker often results in a 
curly leaved plant. The best time of the day for planting is from 
three o’clock in the afternoon until dark; but this is because the 
plants are enabled to lay hold of the soil before they have to face the 
strong sunlight ; so that advantage should be taken of cloudy days to 
ush ahead with the planting as rapidly as possible. If the plants 
ose their first leaves by exposure to bright sun, they usually take 
some time to recover, and make fresh ones before they can start into 
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rapid growth; whereas if these leaves get safely through the trans- 
planting, the plant starts into vigorous growth immediately. 

In the actual planting out great care should be exercised in organ- 
ising the work in such a way as to prevent a hitch occurring causing 
loss of time; after repeated trials of various methods I have found 
the following to be the best and quickest—procure eight stout pegs 
and two rough mallets; put four pegs into the ground on each side of 
the field at a distance of three feet apart and stretch lines between the 
first two pairs; start one man with a six pointed dibbler from each 
end to make the holes, with one man following each to fill the holes 
with water as they are made, whether the soil be moist or dry; three 
planters may follow each waterer. 

Care should be taken to see that the roots are put into the mud formed 
by throwing in the water, to secure this thrust two fingers into the 
centre of the small puddle and draw half on one side; insert the roots, 
then press the moved half back again to the plant and smooth down 
the surrounding soil ; no water will be required after this. | 

As soon as one line is holed and planted it can be moved to the next 
pair of pegs over the one on which the planters are working; the pegs 
may be moved in the odd moments whilst the planters are changing 
over from the finished line to the one newly holed and watered. 

This is a brief outline of a plan that may be modified to suit vary- 
ing conditions ; for instance the water may be some distance off, neces- 
sitating more hands in this part of the work; and again, women can 
apply the water just as well as men. A dibbler capable of making 
six holes at once can be very easily made out of 2in. x 3 in. pitch pine 
scantling :—-six 3 ft. lengths planted smooth and pointed with iron, 
held 15 inches apart by a hand bar at the top and a foot bar 1 ft from 
the points; the lengths should be 15 in. from centre to centre, that is, 
from point to point. An acre of tobacco planted three feet by fifteen 
inches should contain 11,600 plants; these in a fair season will yield 
about 10 quintals of cured tobacco = 1,000 lbs. 

COFFEE FERMENTATION. 
By B. 8. Gosszr. 

Coffee is made or marred during the first three days. ‘The practice 
in the Blue Mountains is to pulp the coffee as soon after it is picked 
as possible, drain the water off, and leave it in a heap either in tank 
under the pulper or one adjacent, to ferment for about 48 hours; if 
the weather is cold it may take longer to ferment, but that is a mat- 
ter of judgment on thecurer’s part. If the syrup does not come away 
freely when it is washed, the coffee will not be first class. 
When the pickings are small it is often pulped into a cistern day 

by day, into running water to prevent fermentation, till the end of the 
week when the water is drained off and the coffee left in a heap to 
ferment, this can only be done where there is plenty of water from 
cold streams, such as we have in the Blue Mountains. 

If the weather is wet and there are no available barbacues, coffee 
after washing is often left with water running over it in the washing 
tank, till a favourable opportunity arises to put it on the barbacues; 
it can be kept like this from a week to ten days or more. 
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Plenty of running water, large washing tanks, and receiving cisterns, 
are very essential to producing fine quality coffee. 

It is sometimes considered better that the cisterns should be relined 
with wool; fermentation is more easily set up in a wooden receiver 
than a stone or cement tank, though the latter is good for washing out. 

I have noticed that those plantations who are best supplied with 
cisterns and washing tanks realise the best prices for their coffee. 

CHEER PINE. 
PINUS LONGIFOLIA. 

This species according to -‘ Gordon’s Pinetum” attains to a height 
of from 60 to 100 feet, and is confined ina great measure to the outer 
or lower ranges of the mountains of N. India, commencing as low as 
1,000 feet above the level of the sea, and rarely, if ever, attains a 
greater elevation than 7,000 feet, but appears to have a very great 
power of enduring variations of climate: for it seems equilly at home 
in the hot, damp valleys of Sikkim, as on the dry, stony hills of the 
Punjaub, where rain hardly ever falls, and it is at all seasons exposed 
to a powerful and scorching sun. 

A large quantity of tar and turpentine is extracted from the wood, 
and the chips are used for candles in India, and called “ Chamsing” 
(night-lights); and, aceording to Sir J. D. Hooker, ink is made in 
Sikkim from the charcoal of the burnt leaves mixed with rice-water. 

It is called “ Cheer” by the hill people in India; a word according 
to some meaning “ Bark” or “ Rind”, so conspicuous on old trees; but, 
according to others,, from its milk or turpentine, which it produces ia 
great abundance. It is called “Sulla” by the mountain people from 
Nepal to Buseher, a term denoting “ to spread fragrance,” which this 
tree does to a remarkable extent. 

Timber excellent, and full of turpentine. The seeds are large witn 
rather long narrow wings, one inch and a half long; they are eaten 
by the hill people in India. 

Veitch states that its most marked characteristic is seen in the 
leaves, which are of a vivid green, disposed in spiral rows round the 
young wood, varying in length from 12 t» 18 inches, very slender and 
pendulous. 

A few plants are available for distribution from Hope Gardens. 

RE 

BANANAS, COFFEE, COCOA IN COSTA RiCA. 

EXTRACT FROM ConsuLAR Report ror 1900. 

By Mr. Consut Harrison. 

Basaanas. 

The banana industry continues to develop, the quantity of fruit ex- 
ported in 1900 being larger by 457,395 bunches than in 1899. The 
followiug returns of the number of bunches exported show tb2 rapid 
growth of this trade since its commencemeut in 1881 :— 
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Year. Quantity. 

Bunches. 
1881 ate AuA 3,000 
1891 Le . a 1,133, A717 
1899 he mall 2,962,771 
1900 sts ae 3,420,166 

All of which were exported to the United States. The export trade 
is in the bands of the United Fruit Company, a large American cor- 
poration, organised in the spring of 1899 and incorporated under the 
laws of the State of New Jersey, with headquarters in Boston, United 
States of America. The prime movers in this organisation were the 
Boston Fruit Company, which, together with other important fruit 
companies, was absorbed by the new corporation. A controlling in- 

terest was also obtained in the Tropical Trading and Transport Com- 
pany, a British joint-stock Company which formerly had large inter- 
ests in Costa Rica and controlled the export trade in bananas from 
that country, and which went into liquidation in 1900, the United 
Fruit Company taking over all its interests. The company contracts 
with the farmers for the latter to deliver their fruit alongside the 
railway track at certain fixed places. When the fruit has been passed 
by the company’s receivers, the growers receive checks stating the 
number of bunches and specifying the proportion of “ firsts” (bunches 
with 9 ‘‘hands” and upwards) and “seconds” (bunches with fewer 
than 9 “hands”). These checks are afterwards changed by the com- 
pany for sight drafts on New York, or, if preferred, for the equiva- 
lent in Costa Rican currency, the rate of exchange being fixed by the 
company at the commencement of each month. The contracts are 
made for a term of years, the present price being 26 c. American gold 
(18d.) for “ first” and 18 c. (64d) “ seconds.” Many of these contracts 
expire shortly, but the company has already entered into an agree- 
ment to renew them on slightly beiter terms. In addition to their 
export business, the company owns large tracts of banana lands 
already in production, or being brought into production. A large 
proportion of the profits derived from this industry does not remain 
in the country, but there can be no doubt as to its importance and the 
Government so fully recognises this that, in September last, Congress 
enacted that no export duties should be imposed on bananas for a 
term of 10 years from that date. 

Coffee. 
Coffee is still the staple product and the most important article of 

export. ‘lhe year 1900 was a good one for exporters, the average 
price paid by them to the growers for the berry in fruit being £1 10s. 
per Fanega (400 litres) as against £1 11s. 2d., per Fanega in | 899, 
while the prices realised abroad were higher by 14d _ per lb., the actual 
figures being: 1899, net average value, 4$d. per lb.; 1900, net ave- 
rage value 52d. per lb. It is true that owing to the fall in exchange 
the colon was worth more in 1900 than the peso in 1899, but the prin- 
cipal decline did not take place until April, by which time most of the 
coffee drafts had been negotiated. Growers complain, however, that at 
these prices coffee barely pays expenses, and it is possible that, if there 
be no improvement in the near future, many older farms and also those 
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in inferior soil will be abandoned. This is even more probable now 
as so far from any prospect of an advance in price, appearances 
all point the other way. The improvement in the Coffee markets 
abroad mentioned above, was only temporary, and the prices so far ob- 
tained for this year’s (1901) crop, are, in many instances, as much as 
£1 per cwt., less than those of the preceding year. 

Cocoa 

Some progress has been made in the cultivation of cocoa. In order 
to encourage the industry, a law was passed in 1894, offering a pre- 
minm of 25c a tree for plantations containing upwards of 500 trees, 
of at least three years’ growth, provided that they were in good con- 
dition. In virtue of this law, applications for the premium have been 
made to the Minister of Public Works representing 400,000 trees, but 
the report of the Commision appointed to inspect the plantations and 
count the trees has not yet been published. In order to protect this 
industry, the import duties were raised in April to 30c. per kilo for 
cocoa in bean and 50 c. per kilo on ground cocoa. Those who have 
embarked in this industry are well satisfied with the results so far ob- 
tained; the production is already almost sufficient to supply the home 
consumption, and when the existing plantations come into full bearing 
it is probable that cocoa will figure conspicuously among the exports. 

Woods. 
Although there was a large falling-off in the quantity of dyewoods 

exported, this has been more than compensated for by the larger ship- 
ments of mahogany, cedar and rosewood. This industry being de- 
pendent on the exploitation of the forests, it is destiied of necessity, 
to decline as the forests, or at least, th se near the coast, or the navi- 
gable rivers, become depleted. 

VARIATION IN COLOUR OF GRAPES. 
A correspondent writes as follows :— 
“A plant of socalled Madresfield Court which I obtained from Hope 

in 1899, fruited two smail tasteless, or better say flavourless bunches 
of purple coloured grapes in 1900, without being pruned; and after 
being pruned in February, 1901, the vine fruited four bunches of round 
white grapes with full muscat flavour ” 

Another correspondent contributes the following :— 
‘“T have cultivated grapes for some years past, and this year I have 

had a strange experience which perhaps may interest you. About four 
years ago Mr. Griffith gave me some slips of a black grape which he 
called Royal Ascot and which I grew at my residence Cavaliers Pen 
and two years it bore a few small bunches of black grapes. I then had 
to change my residence and have gone to live on the Brentford Road 
and took several grape plants with me (layers from my old vines) 
among them a plant of the Royal Ascot, which I layered in a kerosine 
tin. Last year it bore a few bunches and this year it has borne again 
only the grapes this year are white and the flavour seems very much 
improved but in every other respect the vine is like the old one. At 
Cavaliers the ground was hard and clayey, while at my present resi- 
dence it is virgin soil, a beautifnl loam.” 
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CHINESE OR DWARF BANANA. 
Mr. G. H. Withers of Messrs. Elder, Dempster & Co., sends the 

following note with reference to the question whether the Dwarf Ba- 
nana of Jamaica is the same as the fruit exported from the Canary 
Islands :-— 

“T have also always been under the impression that the Canary 
Banana is the “Chinese,” it is certainly the same, as I have seen 
crowing here in the hills. They say they were brought there ori- 
ginally by a Priest from one of the W. 1. Islands It may be true 
that there are different kinds, but we must remember the different 
climates they grow in; also soils; lack and (in rare cases) superfluity 
of water, and manure, also varieties in manures from stable manure 
up to ammonia pure and simple. All this must tell in the matter of 
flavour and to a certain extent appearance. 

“The climate certainly is better, it allows the fruit to mature 
slower, and is never liable to excess or lack of water. 

“There are plants there still bearing known to be over 380 years 
old.” 

In Bengal which is so much hotter than the W. Indies, the Chi- 
nese banana is said to be difficut to get in perfection, ‘as it is uneat- 
able till quite ripe, and on its becoming ripe commences almost imme- 
diately to decay.” 

COST OF SUGAR CANE CULTIVATION. 
Cost oF CULTIVATION ON AN EsTATB IN VERE, JAMAICA, OF 400 ACRES 

OF CANE LAND DIVIDED INTO 3 CROPS, I.E., PLANTS, Isr & 2ND 
RATOONS, ACCORDING To Messrs. J. W. MircHeLt, & MuvrrHeEap. 

Plants 100 Acres. 
per acre 

Preparing land for plough ce 2/6 
Close ploughing aE 6/ 
Single mould do. es 5/ 
Double do zk 3/ 
Digging row ends aes 2/ 
Planting and procuring tops. tt 9/ 
Covering land in plants = 2/6 
5 cleanings, 4s. each 6 20/ 
Banking up canes with plough ae 4/ 
Booting sas 5/ 
Removing dead leav es, trashing a 5/ 

64/ per acre 
Ratoons. 

Turning, reversing and spreading trash 4/ 
Rough Moulding on 2/ 
Spreading trash and cleaning canes ... 3/ 
Booting canes thi 5/ 
Trashing do. At 5] 

19/ per acre. 

: 

: 
: 
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100 acres plants £320 
200 ‘ ratoons 190 

£510 
Cane cultivation bs £510 
Manuring canes, plants 5 ewt., ratoons 24 

ewt., 50 tons at £10 i. 500* 
Foddering pens—growing cow peas ... 100 
Fences and pastures Pas 60 
Cattle Men Sai 25 
Annual depreciation of live stock .... 80 

Do. dead do. ~ 50 
Immigration (coolies) ae 120 
Salaries au 400 
Headmen, Watchmen a 75 
Taxes = 80? 
Interest on working Capital = 50 
Premium on silver 1 p.c. es 20 

£2,070 £2,079 
If the canes are to be cut and carried to factory 

depot :— 
Cane cutting 8/ per acre a £120 
Carting to depot 11/ ie 15 

£135 £135 

£2,205 

The cost per acre is thus, £7 7s. 
The return may be estimated— 

Plants 28 tons per acre 
Ist ratoons 20 “ - 
2nd do. 18 * $ 

66 or 22 tons average per acre. 
‘Cost per ton of canes 6/8 nearly. 

No allowance has been made for casualities, such as unusual dry 
weather reducing the crops, heavy winds causing the canes to fall 
down and rot, heavy rain coming when the canes are well grown and 
approaching ripeness; perhaps 1/ per ton might be added for insurance 
against these evils— making the total 7/8 per ton. With regard to 

*The item of £500 for manuring canes, is not in my opinion justified. That it 
is not a prevalent agricultural practice is proved by the fact that it represents 4 
of the total value of fertilisers imported into Jamaica. That it is unnecessary, is 
brought home to my conviction by recent analyses of Vere soils showing an extra- 
ordinary standard of fertility. At present crops are solely limited by the water- 
supply. If fertilisers were used, the yield per acre should be increased to such an 
extent as still further to reduce the cost of cane per ton. Eliminating this fac- 
-tor the cost of cane comes out at 5/2 per ton instead of 6/8, a figure in accord 
with other data given this district which have been submitted to me. 
15.4.02. H. H. Cousins. 
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cost of cattle and cattle-men,—the cattle are supposed to be used for 
cultivation only, and not for manufacture, otherwise the charge would 
be about doubled. Out of the 400 acres 100 are supposed to be occu- 
pied in preparing the land for ploughing, &c.,—the plants to be put 
in as what are called “fall plants.” With spring plant you can gain 
a cutting but are unable to cultivate the land properly, also the spring 
plant is much less certain and often requires constant supplying. We 
have not included irrigation expenses, as they would be about covered 
by the 1/ a ton allowed for casualities, the chief casualty in Vere being 
dry weather. 

Cost or Canr CULTIVATION ON A Ratoontnc Estate In NortHERN 
St. JAMES, HAVING 200 acRES IN CANE—AVERAGE RAINFALL, 
40 INcHES ACCORDING To Mr. J. SHore. 

Cultivation of Canefield —Cleaning canes twice, per acre, 4/. 
Trashing once ‘ 
Supplying with dung 6/. 
Making and applying manure 20/. 

35]. 
General expenses— Headmen and Watchmen 9 he 

Pasture cleaning and fences 8]. 
Attending stock 4. 
Tradesmen, repairs, &e. 3]. 
Estates’ roads and sundries, 

including trenches, &c. 5/. 
Cutting and carting canes 15]. 

Total for Labour 75). 

Yearly purchase of Stock Wy 15/. 
Lumber and supplies . 4). 
Taxes and rates we 4]. 
Salaries aa 20/. 
Sundries, including fertilizers a 5]. 48/. 

Total cost per acre = 123/. 

The above statement is based on actual figures from estates’ books, 
taking into account the fact that no manufacture is done on the pro- 
perty on which the canes are grown, and that the distance to depot 18 
reasonable. Interest on money is not allowed for, as that is chargea- 
ble to the proceeds. No immigration is needed here. Plenty of grass 
land is kept up from which nearly all the manure is made, only a 
small proportion being done with fertilizers. One third of the acreage 
is manured yearly, part being “ fly-penned on the stock,” part done by 
forking in manure, and part supplied with dung, or done with artifi- 
cial manures working stock say 15v head, with perhaps a few young 
stock penning. 

Average return per acre, 18 tons canes; taking into account good 
and bad years. The cost per ton of cane will thus work out at 6/10. 
Including all expenses except rent. , 

: 
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Of course every district has to work differently : here we cannot do 
planting” to any extent owing to the deficient rainfall, but the ma- 
nuring is kept up all along. 

It seems that the cost of cultivation according to Mr. Mitchell’s 
figures is very reasonable, but his allowance for stock is far too low. 
That is met by the increased cost of manures, which we make on the 
spot—good farmyard manure. We have plenty of labour and require 
no coolies, as cane is about the only dependence of the people here. 
The cost per ton of cane is very near in both cases. It may be said 
that my estimate of salaries is too low, but it must be taken into ac- 
count that the present salaries are paid for manufacturing and ship- 
ping as well as for cultivation. A proportion of the salary item will 
have to go to the Factory account. Otherwise the details in my state- 
ment are actual figures as at present. 

This memo refers to one estate of 200 acres which makes nearly all 
its own manure, (and of course to estates of similar size and position.) 
The figures given to the Conference were rather higher, being 
7/3 per ton of cane instead of 6/10 here, owing to thest atistics being 
collected from 5 estates not altogether and of different sizes, averag- 
ing 180 acres of canes each, some of which allowed for more artificial 
manure. It is of course a fact that the larger the area of caneland 
under one management, the cheaper the cost of production, so that 5 
estates averaging 200 acres each would total 1,000 acres instead of 900 
in the Conference figures, and make a difference in the results. 

AN INCH OF RAIN. 
An error has crept into the note on page 125 of the August 

Bulletin. The number of cubic inches to the gallon is approximately 
277.274. Therefore an inch of rain means 22,6224 gallons to the 
acre, which weighs 226,225 lbs., or about 101 tons; every square yard 
receives about 4% gallons. 
How is this to be stored up for the use of plants, so that they may 

not be affected by drought ? How shall we prevent it first from running 
off the surface into the streams? By deep cultivation,—by ploughing 
over a large area, by digging or forking over a small patch before the 
rain falls. On well-tilled land the rain sinks in, and the object then is to 
keep as much as possible of it there for the growing plants. If no care 
or trouble is taken, it will gradually all evaporate from the ground 
just as water does out of a vessel standing in the sun. To prevent 
evaporation as much as possible, and so t» retain the water where the 
roots can get it, it is necessary when the rain is over, to keep the sur- 
face of the soil well tilled. On sloping hill-sides where there is dan- 
ger of the loose soil being washed away, a layer of grass answers the 
same purpose, and in fact is in every case better, if it does not har- 
bour insects, as then the topmost layer of soil is available for the roots. 

THE LATE MR. G. S. JENMAN, Government Bo- 
tanist, of British Guiana. 

It is with much regret that we have to record the death of Mr. 
George S. Jenman, Government Botanist, wich occurred at his re- 
sidence, Botanic Gardens, on 28th February. Mr. Jenman had been 
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in failing health for some time, but a fatal termination to the illness, 
which recently confined him to his room, was not generally antici- 
pated. He was taken seriously ill about a month ago with a compli- 
cation of heart and lung tronbles,. It was only within the last week 
or so, that the Government decided to grant long leave of absence to 
Mr. Jenman, in order that he might proceed to England to recruit, ag 
it was fondly hoped, his shattered health, it being recognized that his 
breakdown was due to long and arduous labours in this tropical clime. 

Mr. Jenman was a native of the south of England, but early in life 
he went with his family to the south of Ireland, where his boyhood 
days were spent. He selected horticulture as the profession he was to 
pursue, and entered the world-famous botanie gardens at Kew. 
There he remained for several years prosecuting his studies both in 
theory and practice, with such success that when a botanist was 
wanted in 1873 to take charge of the Castleton Gardens, Jamaica, the 
choice of the authorities fell on the young gardener from Ireland. 
After spending six years in that colony, Mr. Jenman was appointed 
Government Botanist and Superintendent of the Botanic Gardens of 
British Guiana, when these were instituted under Government super- 
vision in 1879. Under his care, thé Gardens have been laid out and 
cultivated, what was once to all intents and purposes waste land being 
converted into one of the finest and most valuable botanic gardens 
in the West Indies. His experiments in tropical culture extended 
over a large variety of plants and growths, but what his name has been 
most closely associated with are seedling cane experiments. At first, 
on his own initiative, and later, on the arrival of Professor Harrison 
in the colony, in close association with the Government Chemist, 
Mr. Jenman carried out a long series of experiments which have made 
the names of Harrison and Jenman almost household words wherever 
the sugar cane is cultivated. In other branches he was equally distin- 
guished, and many plants indigenous to the tropics have been disco- 
vered by and named after him Nor did he confine his attention to 
botany , in zoology and natural history he was equally at home, de- 
voting much time to original research He contributed largely to 
literature on the subjects which he had made a life study; and his 
articles in “The Argosy,” in British and American scientific journals, 
and to learned societies, attracted widespread attention, and were fully 
appreciated as he had many tokens to show, by scientific men through- 
out the world. He was in his fifty-seventh year.—(Zhe Argosy, 
Demerara, 1 March, 1902,) 

[Mr. Jenman made the ferns of Jamaica a special object of study, 
and he contributed to this Bulletin a long serics of articles on his 
favourite subject. Jamaica is one of the richest spots on the globe for 
variety of ferns, nearly 500 species being found here. Mr. Jenman’s 
descriptions in the Bulletin have induced many fern-collectors from 
the British Isles and from America to visit our shores. From a bota- 
nical point of view his articles are of great value, and constant appli- 
cations are received for copies of the Bulletin containing them. It is 
much to be desired that they could be reprinted in one publication for 
the convenience of visitors and others who study our native ferns. 
Editor, Bulletin of the Botanical Lepartment of Jamaica). 
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ADDITIONS AND CONTRIBUTIONS TO THE 
DEPARTMENT. 

Lrprary (Serials). 

EUROPE. 

British Isles. 

Botanical Magazine, March. [Purchased,] 
Bulletin, Kew Gardens, App. II. 1902. [Director.] 
Chemist and Druggist, Feb. 8,15, 22, Mar. 1, 8, 15. [Hditor.] 
Colonial Import Duties, 1901. [Col. Sec. ] 
Garden, Feb. 8, 15, 22, Mar. 1, 8,15. [Purchased.] 
Gardeners’ Chronicle, Feb. 8,15 22, Mar.1,8,15. [Purchased, | 
International Sugar Journal, March. [Editor. ] 
Journal of Botany, March. [ Purchased, ] 
Journal, R. Horti. Society. Report for the year 1901. 
Journal, R. Colonial Institute, March. 
Nature, Feb. 13, 20, 27, Mar. 6,13. [Purchased. ] 
Pharmaceutical Journal, Feb, 8, 15,22, Mar. 1, 15. 
Rubber Cultivation in West Africa. By J, H. Holland, Curator of Bot. 

Gard., Old Calabar, Southern Nigeria, 7 Mar., 1901. [Author.] 

France. 
Sucrerie indigéne et coloniale, Feb 18,25, Mar, 4, 11,18, ([EHditor.] 

Germany. 
Beihefte zum Tropenpflanzer. Mar. [EHditor.] 
Notizblatt, Berlin, Feb. [Director. ] 
Tropenpflanzer, Feb., Mar. [Editor. ] 

Switzerland. 
Bulletin de ’ Herbier Boissier Vol. Il, No. 3. [Conservateur. ] 

Belgium. 
Bulletin Société d’Htudes Coloniales. (Library Catalogue) Feb. [Editor.] 

Italy. 
Bullettino del Laboratorio ed Orto Botanico, Siena. 1901. [Director.] 

ASIA, 

India. 
Planting Opinion, Jan. 11, 18, Feb. 1, 8, 15, 22. [ Editor. ] 
Proc. & Journal, Agri. & Horti. Soc., July-Sept. 1901. [Sec.] 
Proc, United Planters’ Association of Southern India, 1901. With Appen- 

dices. 

Straits & Federated Malay States. 
Agricultural Bulletin, Vol.1. Nos. 4&5. [Hditor.] 

Ceylon 
Circulars, R. Botanic Gardens. Series I., 21 (Helopeltis, “ What we know 
& what we want to know about it.””) 22 (School, Bungalow, & Rest-house 
Gardens, and some hints on howto plant them.) 23 (Cacao Canker in 
Ceylon.) 24(Camphor.) 25 (Mosquitoes & Malaria.) 

Times of Ceylon Jan. 30, Feb. 5, 13, 21, 27. [Editor. | 

Java. | 
Proefstation East Java, Nos. 35, 36. ([Director.] 

Do. West Java, Nos. 53, 54, 55. (With Index for No. 1-50, 1886- 
1900.) [Director. ] 
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AUSTRALIA. 

N. 8. Wales. | 
Agri. Gazette, Dec., Jan. [Vept. of Agri.] 

Queensland. 
Queensland Agri. Journal Jan., Feb. [Sec. of Agri.] 
Queensland Sugar Journal, Jan. [Editor] 

Western Australia, 
Journal of the Dept. of Agri., Jan. [Dept. of Agri.] 

AFRICA. 

Cape of Good Hope. 
Agri. Journal, Jan. 16, 30, Feb. 13. [Dept. of Agri.] 

Natal. 
Agri. Journal and Mining Record, Jan. 31, Feb. 14. [Dept. of Agri.] 

Central Africa. 
C. African Times, Dec. 28, Jan. 4,11,18. [Editor. ] 

West InpIkzs. 

Barbados. 
Agricultural Gazette, March. [Editor.] 
Cane Farming. Issued by the Avricultural Committee, British Guiana. 

[Commr. Imp. Dept. of Agri. | 
Report of the Agricultural Work for 1900 carried on under the direction of 

the Imperial Dept. of Agri. for the W. Indies. [Supt. Botanic Station. ] 

Jamaica. 
Cornwall Herald. [Editor. ] 
Journal, Jamaica Agri. Soc., March. [Secretary .] 

British Guiana. 
R. Agri. and Comm. Soc. British Guiana. [Secretary. ] 

British Nortro AMERICA. 

Ottawa. 
The value of Nature Study in Education. By Jas. Fletcher. From the 

Transactions of the Roy. Soc. of Canada, Second Series—1901-1902. Vol. 
VII. Section IV. 

Montreal. 
Pharmaceutical Journal, Feb. [Editor.] 

UNITED StTaTEs oF AMERICA. 

Publications of the U. S. Dept. of Agri. [Directors.| 

Scientific Bureaus and Divisions. 
Bureau of Plant Industry.—Bull. No. 5. Inventory of Seeds and Plants 

No. 9, Numbers 4351-5500. 
Division of Chemistry: Bull. No. 58. The Manufacture of Starch from 

Potatoes and Cassava. By Harvey W. Wiley. 
Division of Entomology : Bull. No. 31, New Series. Proceedings of the 
‘yeaa Annual Meeting of the Association of Economic Entomo- 
ogists. 
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Eapeoriment Stations. 
Experiment Station Record, Vol. XIII, 5 and 6. 

Alabama. 117 (Orchard Notes.) 
Arkansas. 69 (Some Muskmelon Experiments.) 70 (Cowpea Experiments.) 
Florida. 9 (Entomological Notes.) 14 (Annual Report— Horticulture, Ce- 

reals, Stock, &c.) 19 (Miscellaneous.) 38 (Tobacco in Florida. A Revi- 
sion of Bull. No. 30, with Additions.) 43 (A Chemical Study of some Ty 
pical Soils of the Florida Peninsula.) 44 (Cane, Syrup, Sugar.) 49 (Oas- 
sava asa Money Crop.) 59 (Cauliflower.) 60 (Velvet Bean.) 

Illinois. 69 (Apple Rots in Lllinois.) 
Kansas. 106 (The Experimental Apple Orchard.) 
Maryland. 78 (The Dehorning of Stock.) 79 (The Disinfectant Properties 

of Washing Powders.) 
Minnesota. 71 (Prairie Forestry and Horticulture at Cotean Farm.) 
New Hampshire 82 (Feeding Farm Horses.) 83 (The Value of Meadow 

Muck.) 84 Forcing Dwarf Tomatoes under Glass.) 85 (Remedies for the 
Canker-worm.) 

New Jersey. 154 (Analyses of Fertilizer Supplies and Home Mixtures. 
Analyses and Valuations of Commercial Fertilizers and Ground Bone.) 
155 (The Entomologist’s Experiment Orchard.) 156 (Vattle Food Substi- 
tutes. A warning to Feeders.) 

New York. Geneva. 201 (Report of Analyses of Commercial Fertilizers for 
the Spring and Fall of 1901.) 202 (San José Scale Investigations, III.) 
203 (A Study of Enzymes in Cheese.) 204 (Report of Analyses of Paris 
Green and other Insecticides in 1901.) 205 (Influence of Manure upon 
Sugar Beets.) 206 (Commercial Fertilizers for Onions.) 

Virginia. Vol. IX No. 12 (The most common irregularities of the teeth 
of the Horse Part I.) Vol. X. No.2 (~teer Feeding.) 

Wisconsin. Annua: Report for year ending June 30, 1901. 
79 (Principles of Construction and Maintenance of Country Roads.) 91 
(Oat Smut in Wisconsin.) 

American Journal of Pharmacy, March. [Editor.] 
Botanical Gazette, Chicago, Feb., Mar. [Editor.] 
Forestry and Irrigation, Vol. VIII. Nos.2 &3. Feb. & Mar. 
New or little known North American Trees, IV. By Chas. S, Sargent. Re- 

printed from the Botanical Gazette, Vol. XXXIII., Feb., 1902. [Author.] 
Plant World, Jan. Feb. [Editor. | 
Proc. Am. Acd. of Arts & Sciences, Vol. XXXVII.) 

Ho. if, | [Gray Herbarium Har- 
‘The Instability of the Rochester Nomenclature, Re- } vard University Cam- : 

printed from the Botanical Gazette, Vol. XXXII,| bridge Mass. ] 
No.5 Nov.1901. s, 

N. C.] The Cow Pea. [Supt. Exp. Farm, Southern Pines, 
Torrey Club Bulletin, Feb. Mar. [Editor.] 

CENTRAL AMERICA. 

Boletin del Instituto Fisico-Geografico de Costa Rica, No. 12. [Director.] 

SourH AMERICA. 

Boletin da Agricultura, Sao Paulo, Brazil. 2nd Series, Nos. 10, 1), & 12 | 
3rd Series, No. 1. [Sec. of Agri. ] 

POLYNESIA. 

. 
Planters’ Monthly, Hawaii, Feb. [Editor.] 

| 
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Lrprary. (Books.) 
Natural History of New York. New York, Boston, Albany, 4to, 1842-1861. 

General Introduction by William H. Seward ; and 
Part I, Zoology, by James E. deKay, in 5 Vols., 1842-1844. 
Part II, Botany, by John Torrey, in 2 Vols. 1843. 
Part III, Mineralogy, by Lewis C. Beck, 1 Vol. 1842. 
Part IV, Geology, by Wm. W. Mather, Ebenezer Emmons, Lardner 
Vanuxem, and James Hall, in 4 Vols. 1842, 1843. 

Part V, Agriculture, by Ebenezer Emmons, in 5 Vols., 1846-1854. 
Part VI, Palaeontology, by James Hall, in 4 Vols., 1847-1861. 

[Presented by Dr. Britton, Director of the New York Botanic Garden. ] 

SEEDS. 

From Imperial Dept. of Agri. for the W. Indies— 
Sabal Palmetto. 

From Mr. H. P. Deans, Priestman’s River— 
Andira inermis ; Pachira aquatica. 

PLANTS. 

From Rev. W. Griffith, Kingston— 
Grape Vine Cuttings. 

From Dr. Morris— 
3 plants Antigonon insigne, 

From Mrs. Raper, Trafalgar Park— 
12 Tuberous Begonias ; 6 Glcxinias. 
From Senora de Zeledon, San Jose, Costa Rica— 

Orchids: Cattleya Skinneri, var. alba; Epidendrum sp. ; Gongora sp. 3. 
Odontoglossom Warscewiczii; Oncidium phymatochilum; Stanhopea 
sp.; Trichopilia suavis. 

From Mr. #, Jekyl', Robertsfield— 
Marica sp. ; Crossandra undulefolia; Linaria Cy mbalaria. 

From Supt. Botanic Station, Barbados— 
Sugar Cane Seedlings—3 barrels of Nos. B.156, B,306, B.347. 

From Messrs. Jas. Backhouse & Son, Ltd., York— 
Trichomanes anceps. 

[Issued on 2nd May, 1902. | 
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TOBACCO: CULTIVATION AND CURING. II.* 

By T.J. Harris, Superintendent of the Experiment Station, 
Hope. 

AFTER CULTIVATION, 

About two or three weeks after planting, according to the state of 
the weather, the young plants will have put out some fresh leaves; 
and it will be noticed that each new leaf will be larger, when 
developed, than the one immediately below. 

If the weather has been dry, “suckers” will very quickly make 
their appearance at the junction of the stem with the leaves. These 
should be removed at once. Ii, on the other hand, nice moist grow- 
ing weather has prevailed, suckers will not become troublesome until 
the plant reaches a height of 2 feet to 3 feet ; until in fact it is top- 
ped. Care should be taken from the first to keep down weeds, but 
avoid, if possible, trampling on the soil when it is wet; it is better by 
far to allow the weeds to remain until the surface of the soil is dry 
than to trample it into mud. During dry weather the surface of the 
soil should be kept Joose by the use of the hoe, or a small cultivator 
drawn by a steer, to prevent the escape of the soil moisture. 
Moulding—When the plants are about a foot high, there is some 

danger of their fa'ling over; advantage should be taken of the first 
spell of dry weather to give them a light moulding; this will also 
cover up the roots that come out during wet weather on the surface 
near the base of the plant, and protect them from the sun and dry 
wind. The easiest and best way to mould is to hoe a little soil out 
from the centre of the three foot space between the rows and scatter 
it evenly over the distance from there up to the plants; the workman 
walking in the three foot space and using the hoe left and right 
handed alternately. This method should be insisted upon as by 
moulding each row of plants separately there is danger of breaking 
the leaves and of cutting the roots that are extending towards the 
middle of the three foot space. 

Avoid, when moulding, makinga high sharp ridge; for itis a 
veritable death trap to the plants. For they will grow well only as 
long as there isa large amount of moisture in the atmosphere, but 

_* Continued from Bwletin, April, page 52. 
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will stop suddenly as soon as the air getsdry. The fact is that the 
plant has been encouraged to put out roots high up the stem and on 
that account has discarded the deeply-laid roots. .In such a case, a 
few days dry wind is sufficient to absorb all the moisture out of the 
ridge that is so much above the surrounding level, with the result 
that the roots contuined therein, 0. which the plant has been depend- 
ing for its sustenance, very quickly become useless through lack of 
moisture. The ridge should be low and broad, extending from the 
centre of one interval to the centre of the next. To enable the work- 
man to place the mould right up to the stem of the plant the small 
leaves at the base are removed. A No.1 hoe is the best size for 
moulding tobacco. 

Topping. —Kach successive leaf is larger than the one just below, 
up to the eighth or ninth; the next four or five are about the same 
s'ze, and those developed afterwards get gradually less until those near 
the infloresence are n thing more than small scales. One object in 
topping is to ensure all the leaves ripening at the same time so that 
the whole plant may be cut; this only happens when the plants are 
topped down to the last developed large leaf; e.g., the top one of the 
four or five that are the same size as each other. 

Some practice is required to be able to judge just where to top the 
‘plant as these leaves have not yet developed, the best way at first is 
to top down to the twelfth leaf from the bottom those plants in which 
the flower bud is just discernible, not counting those leaves that were 
removed in the moulding. 

In poor sandy soil, planted late, only eight or nine good le:ves per 
plant will be obtained, but in rich soil under the best con litions as 
muny as fifteen good leaves have been secured per plant. 

Suckering.—Vhe topping is the signal for a sudden burst of suckers 
from the axils of the leaves; those at the top being the quickest to 
develop. These sackers must be removed as soon as it is possible to 
lay hold of them conveniently, care being taken not to leave a single 
one on any part of the plant; remove every vestige of a sucker 1ight 
down to the ground. If one is left it will be benefited by the 
removal of the others and grow at a prodigous rate. 

If the weather is moist the suckering can be doneat any time of the 
day, but if dry hot days obtain, the suckering is best done in the 
morning, as the suckers are brittle and snap off easily; whereas in 
the afternoon they become leathery and difficult to remove without 
injuring the good leaves. 

About ten or fourteen days after the first suckering another lot of 
suckers will appear; these must be removed in the same way leaving 
two only that are growing out of the stem beluw the surface of the soil ; 
these are called the first “ratvons”, to distinguish them from the 
p ant which is called the “ principal” 

Ripening.—Seven or eight days after the second suckering the 
leaves will begin to ripen; the first to do so will be, of course, the 
bottom or oldest leaves and the last the top one. The first sign of 
rip ning will be a crimped appearance in the leaf, somewhat like a 
suvoy cabbage but not so pronounced; the next is the leaves turn a 
light green; which, on closer examination, will be found to be caused 
by a yellow shading at the summit of each little bump or crimp. The 
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Heaves then become thick and leathery, and the minute hairs lose their 
_glistening appearance, and in some cases the edges turn down. 

If the plant was topped properly, it will be ready to cut when the 
‘lower middle of the top leaf is ripe; this being the last spot on the 
whole plant to ripen. It will thus be seen that it is possible to judge 
-to a day when the plant is fit to cut. 

Ratvons —It is a saying among the Cubans that the price obtained 
for the “principals” covers the cost of the cultivation and curing of 
-the whole crop; the “ratvons” representing net profit. The former 
_are sold as Capa (wrapper) but are used for “capoti” (binder) in the 
best cigars, for which Sumatra wrappers are used, and as wrappers 
for cheap cigars; the ratoons are used for “ tripa” (filler). 
By good management it is, however, possible to obtain excellent 

capa leaves from the first ratoons; more especially when the principal 
ripens up quickly and is cut in time to allow the ratoon leaves to 
develop in the full light. The ratoons require the same attention as 
the principals with regard to weeding, moulding, topping and sucker- 
‘ing, again leaving two or one ratoon, according to the strength of the 
plant, to take the place of the ripe ratoons when cut. 

The cutting may go on in this way until the leaves produced are so 
small as not to be worth the expense of cutting and hanging. 

VARIETIES OF BANANA. 
On several occasions during the last 10 or 12 years we have recaived 

-varieties of bananas from the famous collection of economic plants at 
Kew Gardens, got together with s» much trouble, and expense by the 
former Directors, Sir W. J. Hooker, and Sir J. D. Hooker, and by the 
-present Director, Sir W. T. Thiselton-Dyer. 

In 1898 ‘several different kinds of bananas were sent from Kew 
iby Sir W. Dyer to tse Botanic Gurden in Dominica, which, in the 
wonderful climate of that beautiful island, and under th: skilful 
-treutment of the Curator, Mr. J. Jones, is said to be one of the 
“prettiest gardens in the West Indies. In the following year Dr. 
Morris, Commissioner of the Imperial Department of Agriculture, 
very kindly sent to this Department suckers of 17 varieties from the 

_collection in Dominica, and 12 of these have survived. 
A note on bananas by Mr. Watson, Curator of Kew Gardens, was 

-inserted from the ‘Gardeners’ Chronicle in the Bulletin for March, 
1901, and notes by a correspondent appeared in the Bulletin for 
December, i901. Mr. Watson thinks that if the banana of the shops 
{Canary Island Banana] is worth a peany, then ‘Ram Kela’ is worth a 
shilling.” Our correspondent on the contrary classes the ‘Ram Kela’ 
with the ‘Red Banana’ as being an inferior fruit with a soapy taste 
-and a disagreable smell It is probable that the fruit varies some- 
whut on different plants, and we shall have to watch the plants care- 
-fully and select the best of its kind for propagation by suckers. 

The “guindy” from Madras is spoken highly of by our correspondent, 
though he does no: consider it as good us the Jamaican Banana. We 
are told by one who lived some years in Ceylon that the variety known 

-there as “ Suaandell” is even superior to the Jamaican. The banana, 
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which is exported at the rate of ten millions a year from Jamaica is there- 
fore now rightly termed ‘Jamaican’ was introducel from Martinique by 
Mr. Pouyat, and was known originally as the Pouyat or Martinique 
Banana; the story of its being brought to Jamaica is related in the 
Bulletin for October, 1901. 

CULTIVATION OF PINEAPPLES. 
By W. Crapwick, Travelling Instructor. 

Soil.—The best soil for Pineapples is a rich well-drained loam, they 
cannot be grown profitably on any other. The colour of the soil does 
not matter, but there must be at least fifteen inches of good sweet top’ 
soil on the land in which the Pines are to be grown. 

Drainage.—The top soil must be thoroughly ploughed and broken 
up. If below this, the soil is the least bit heavy, trenches to the 
depth of two feet mnst be dug to thoroughly drain it. If the lower 
layers of soil are clay, trenches three feet deep must be dug, If the 
level is so low that water lies at or near the surface, raised beds 3 feet 
high should be made on which to plant the suckers. ‘his plan has: 
been very successful near Hope Bay. Pineapples must have the best 
drainage possible or they will get all sorts of “ disease.” | 

Preparation of Soil— Next to drainage in importance is the tho- 
rough forking and breaking up of the soil. There is an old Creole 
proverb that a Pineapple sucker “planted with one chop bears in one 
year, with two chops in two years, and soon.” The origin of it in 
my opinion is that when planting in new rich soft land, when a hole 
big enough to receive the sucker was easily made with one chop of 
hoe or digger, the pine sucker invariably produced a fruit within the 
year. When planting in old hard land where it was necessary to 
make two or three chops in order to make a hole big enough to re- 
ceive the sucker, the sucker for want of cultivation or soil naturally 
soft, took two years to fruit. This explains how necessary it is to 
cultivate the land thoroughly. 

Selection of Suckers.—Plant nothing but good strong fresh stout 
young suckers; the proper size is from twelve to fifteen inches. Any- 
thing bigger or smaller is a mistake. ‘Thin weedy shade-grown 
suckers are dear at a gift. Overgrown plants are not suckers, and. 
should only be used to grow suckers from. In purchasing suckers, 
see that they are pointed just as they are torn away from the parent 
plant ; for old long suckers can readily be trimmed down to look as 
‘short as young suckers. 

Planting Suckers.—As soon as the sucker is taken off the old plant, 
it should be planted. If it is a fresh healthy one, it wants nothing: 
at all done to it. If itis not a good healthy one, burn it. If you 
plant a poor sucker it will be a trouble all the days of its life. Never 
let suckers lie about in heaps, never let them get wet. 

Have your land properly prepared and when the suckers are taken 
off, plant them as quickly as possible. The land should be so soft 
that the suckers can be pushed down to the proper depth without hav- 
ing to use anything to make a hole with, Plant the suckers in heds 
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not wider than can be weeded from the sides without having to step 
on them. Pineapples must have soft soil, and if the beds are walked 
on every time they are weeded, they soon get hard and stop the roots 
growing. 

Cultivation.—Never allow the weeds to grow. Stir the soil often, 
using a dutch or push hoe, this is much better than the draw hoe 
which is very liable to bruise and shake the suckers when trying to 
dig out weeds which grow close to them. 

Distance. —Different varieties can be planted at different distances : 
the Ripleys and Bullheads eighteen inches; Smooth Cayennes two 
feet to two feet six inches. 

Replanting.—Replant every year, never trust to ratoons. It is 
only by replanting every year that the quality of the fruit can be 
kept up, and the fruit made to come in at the right time. Ratoons 
will nearly all come in at the time of year when pines are not wanted, 
Pineapples are worth very little after the May rains begin, and every- 
body should make experiments in planting so as to find out the right 
time to plant to make their fruit come in at the right time, that is 

- from Christmas up to May. The time will be different in different 
places. 

IMPORTATION OF COCOA PLANTS. 
A fungoid disease on the branches of Coco: trees in Surinam has 

caused a great loss to planters, as it reduces considerably the bearing 
powers of the tree. 

The fungus causes ‘ witch brooms’ to be produc3d in the branches 
of the trees attacked. These are composed of a bunch of greatly 
enlarged gouty twige which show a tendency to grow ina vertical 
direction.* 

Dr Morris, Commissioner of the Imperial Agricultural Department 
for the W. Indies, has called the attention of the various Governors 
in the W. Indies to this disease, and the following proclamation has 
been issued in Jamaica. 

A. W. L. Hemmina. 

A PROCLAMATION. 

By His Excellency Str Avcustus Witttam Lawson Hemmine, 
Knight Grand Cross of the Most Distinguished Order of 
Saint Michael and Saint George, Captain-General and Go- 
vernor-in-Chief in and over the Island of Jamaica and its 
Dependencies. 

Y virtue of the power vested in mein that behalf by Law 4 of 
1884, entitled “The Seeds and Plants Importation Law of 

1384,” I do hereby by this my Proclamation prohibit the importation 
into this Island of Cacao Plants, seeds, cuttings, buds or other parts. 
of the Caeao plant from any of the countries named below, namely, 

* West Indian Bulletin, Vol. II. No. 5, p. 205. 
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Mexico, British Honduras, Honduras, Guatemala, Nicaragua, San. 
Salvador, Costa Rica, Colombia, Venezuela, Guiana (British, Dutch, 
and French), Feuador, Peru, Brazil, Paraguay, Argentine Republic,. 
Chili, Bolivia. 

Given under my hand, and the Broad Seal of this Island, at King’s: 
House this Nineteenth day of April, in the second year of His- 
Majesty’s Reign, Annoque Domini, 1892. 

By Command, 

SyDNEY OxtvreR, Colonial Secretary~ 

OIL FROM CITRUS PEEL. 
The essential oils of the orange tribe were dealt with in an article 

in the Bulletin for September, 1895. 
The object of this note is to publish information received from Mr. 

J. Ch Sawer, author of “‘ Odorographia,” on the écuelle-d-piquer, the 
instrument used for obtaining the oil from the peel. He says :— 

“The écuelle-a-piquer (used in the South of France and North of 
Italy) is a saucer-sraped vessel about 8 to 10 inches in diameter, 
usually made of copper, tinned inside, and covered inside with short: 
spikes about 4to4inch long. In the bottom of the saucer is a hole’ 
about 4 inch diemeter leading toa tube about 4 or 5 inches long, closed 
at tle lower end. This tube consitutes the hardle of the tool, also 
the receiver of the oil running into it from the saucer above. 

“There are larger machines used for obtaining the oil froma 
number of fruits at a time, with spikes in the lid, which is revolved by 
machinery. | 

‘« T believe the best makers of all utensils used in the perfume industry 
are in France and I would suggest that you apply to Mr. Deroy fils 
ainé, 73 Rue du Théatre, Paris, stating whether you wish a machine 
to extract the oil on a large scale or only experimentally. If he can- 
not supply you doubtless he can name someone else.” 

THRIPS ON COCOA. 
Samples of Cocoa pods have been sent to Hope Gardens for some 

time back shewing discolouration, and although only the outer skin. 
was affected, planters were naturally and rightly anxious to ascerta’n 
its nature, :nd the possibility of its eventually becoming a pest, and. 
interfering with the cr p. 
The discolouration of the skin caused at first, some trouble with the 

pickers, as they said the could not tell when the pods were ripe. 
However that difficulty was soon overcome by scratching the skin 
with the finger-nail, for, if the flesh had changed from a greenish to 
a yellowish appearance, the pod was ripe. 

The discolouration is due to attacks by a minute, but exceedingly 
active insect, called “thrips.” These insects are not more than one- 
tenth of an inch long. Their bodies are slender, and the adults have 
narrow wings, fringed with hairs and lying flat along the back. They 
puncture the softer parts of plants, and seem to poison the cells 
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attacked, for they lose their green colour «nd become brown, The 
clichés for the figures were kindly lent by Dr. Morris, Commissioner 
of the Imperial Department of Agriculture for the W. Indies. 

Young thrips. Mature thrips. 

The Entomologist of the Department, Mr. HW. Maxwell-Lefroy,’ was 
sent by Dr. Morris to investigate the injury alleged to have been 
caused by thrips on cocoa estates in Grenada, and h'‘s reports are 
published in the West Indian Bulletin, Vol. I. No. 3. 

Mr. Lefroy found that the cocoa was “ suffering from damage in four 
distinct ways:- (a) the leaves of the young trees are attacked, leading 
to the death of badly attacked plants; (b) the leaves of the older trees 
are attacked ; (c) the young pods are attacked, and their development 
arrested or retarded ; (d) the mature pods are attacked.” 

Little damage appeared to be done by attacks on the leaves, but if - 
thrips became very abundant, their attacks might be serious. 
When half-grown pods are attacked, they, as a rule, mature, but a 

longer period is necessary before they are fully ripe. When a smill 
pod is attacked by a large number of thrips, it shrivels up; but this 
should not be confused with the drying up of a large number of small 
pods which usually occurs on every tree in a natural manner. 

The most general form of attack was that in which the pods turn a 
_deep brown colour as they mature. Young thrips carry a drop of 
brown liquid at the end of the body, which is deposited on the pods, 
and dries up into brown flakes. These brown flikes are characteristic 
of the presence of thrips, but are not the c.use of the brown colour of 
the pod. 

The thrips is also found on cashew, guava, and Liberian coffee, 
and the cashew loses its leavrs when badly attacked. 

So far, Mr. Lefroy states, the damage done in Grenada is slight so 
that no remedy is necessary. But to prevent the spread of the insect, 
he recommends that as soon as the beans are taken from the pods, the 
shells should be at once buried, burnt, or scorched, or covered with 
lime. 

If thrips increases much, the pods should be sprayel, before they 
are ripe, with kerosine emulsion, or rosin wash. 
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NUTS. II.* 
From Report by Messrs. JEnMAan & Harrison B. Guiana. 

Wherever the water lily, Neluwmbium speciosum, has been established 
in the trenches of sugar estates, the coolies gather the seeds and use 
them for food. They also use Nymphet seed, pounding or rolling it 
into a flour-like paste. Adding the seed of the native Victoria regia, 
which, so far as we know, is not used, but which, judging by the few 
that grow in the trenches where the plants exist, out of the great 
abundance produced, seems to be eaten freely by water animals, we 
resoly.d to ascertain their respective composition as food stuffs by 
chemical analysis Though ditering much in their composition, the 
analysis show that all are valuable food stuffs The Nymphaea seed 
was obtained from JN. Lotus and some of its varieties, but no doubt all 
the species of this genus would show the same compos‘tion. 

Composition of a sample of Nelumbium speciosum seed : 
Flour 60:5 o/o Husk 39°5 o/o 

Air dried flour. 
Water =e ek Pia) & 
Fats a, ae 2°44 

a. Albuminoids See ie We ig 
Glucose ae *: he be 
Sucrose 5 50 
Dextrin o-17 
Starch ws es 6 47 
Digestible fibre she e 34 34 
Indigestible fibre 1°65 
Ash (Mineral matter) 3°80 

100-00 

a. Containing Nitrogen = 2 83 
The flour of this is rich in albuminoids, carbo- )-hy drates, and fairly 

so in fats and digestible cellulose, the composition proving generally 
that of a very valuable foodstuff. 

Nymphoa seeds, air dried. 
Water se Eas 10.05 
Oils & Fats nie mre 1 29 

a. Albuminoids ak gs 8.75 
Sucrose es ee — 
Glucose = vm trace 
Starch see ae 24.15 
Gums, etc. ie al 4.09 
l)igestible fibre oe ae 46.12 
Indigestible fibre... ox 3.76 

b. Mineral matters (ash) ae 1.76 

100.00 

a. Containing n ‘trogen ... = 1.40 
b. Soluble ash st ree 66 

* Continued from Bulletin of the Botinical Department, Jamaica, June, 1901. 
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These seeds are rich in starch and digestible fibre, elements which’ - 
constitute valuable food, though the albuminoids are rather low. 
They are produced in great abundance, and must contribute largely to 
the food of fishes, and perhaps other water animals. 

Composition of a sample of Victoria regia seeds : 
Flour 75.66 o/o a Husks 24.34 o/o 

Air dried flour. 
Water ber WF 18.03 
Fats we ee 21 

a. Albuminoids esa Eas 3.26 
(ilucose = “ee 34 
Starch ep — Ly aI 
Tannin, Gum, ete. ... nae 54 
Degestible fibre me ae 74.95 
Iudigestible fibre... ay _ 44 
Mineral matter (ash) ... ana 52 

109.00 

a. Containing nitrogen .. 52 
The prominent feature in the flour of Victoria seed is the very 

high proportion of digestible cellulose they contain. The other con- 
stituents are low. 

CANE-FARMING IN TRINIDAD.* 
Sugar, if not the chief product, is the chief manufacture of the 

Cvlony. A hundred years ago the boiling house was a mere adjunct 
to the cane-fields; but the modern usine represents an amount of 
capital exceeding the value of the land from which it is supplied with 
canes. To give an illustration: The usine of St. Augustine with its 
groups of estates, comprising about 4,500 acres, lying near the old 
eapital of St. Joseph, was closed last year; and though the usine con- 
tained machinery which had cost, apart from buildings and tramways, 
£30 000, yet, as there was no demand for it asa going concern, the 
Governmeut was able to aequire the whole property for £9,100. Im- 
provements in the process of manufacture, and the development of 
machinery have led to concentration of capital, a reduction in the 
mumber of factories and the consolidation of estates. Though last 
year sugar was made at twenty-six factories, thirteen manufactured 
less than a thousand tons. One usine was closed last year and one 
this. Though the so-called planter has loag been primarily a manu- 
fac'urer, his factory has, until recent years, been fed e:tirely from his 
own estates. Under this system the losses suffered in bad seasons 
have fallen on a small number of owners, and their capital and credit 
has been often insufficient for the heavy calls upon them. Lately, 
however, the cane-farmer has come into existence, and the rapid growth 
of the industry is shown in the f>llowing table, prepared by the Go- 
vernment Analyst trom returns published by the Agricultural Society. 

* Extract from Colonial Reports—Trinidad and Tobago, 1300. 
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Cane Farmers. : 

: Total Su-| Estate- 
gar Pro- | grown 
duction. Canes Canes. /Price paid. Number and 

Year. Nationality. 

Tons. Tons. Tons. Dols. E. W. 
India's | Indians. 

1895 55,000 = 35,00 = = = 
1896 59,000 =: 75,000 = 3, 7/44 
1897 55,000 _ - = = _ 
1898 58,000 = 105,000 | 203,000 2,326 3,824 
1899 | 58,800 | 426,000 | 106,000 | 219,000] 2,826] 3,870 
1900 | 46,000 | 364,000 | 106,000 | 228000 | 2,826 | 3,591 

_—_—___s—____ onl 

In the present year the quantity of farmers’ canes ground has be-n 
nearly 170,000 tons. 

Many of the cane farmers are small peasants own'ng or renting only 
a few acres, which they and their families can cultivate without addi- 
tional labour. They are generally dependent upon advances from the 
manufacturer, and the weak point in the system, from their point of 
view, js that owing partly to geographical position, and partly to in- 
debtedness, they have generally only one market to which they can 
take their canes. A sliding scale, however, regulating the payment 
for canes, is generally adopted by the parties, the price paid being 
determined by that ruling in the London or New York market +t the 
time of delivery. Movements, moreover, are on foot in wwo parts of 
the Island, one in the North and one in the South, for the establish- 
ment of small co-operative societies to supply the farmers with the re- 
quisite advances. Of these one is proceeding on the well-known lines 
of the Raffeisen Banks, the other will allow the division of profits. 
Co-operation not only gives hope for greater stability to the sugar in- 
dustry by making the Jabourer share profits or losses with the capita- 
list, but it probably operates to cheapen labour, as Creole and In- 
dian alike prefer growing canes in their own plit to working as 
labourers on the estates; and they are willing to sell the canvs at 
a price that is below that which the estate can, at any rate with 
free labour, produce them. It is interesting to record that since the 
closing of St. Augustine, which it was feared would lead to much 
local loss of employment and consequent distress, the land has been: 
readily let in small holdings to farmers, and it is possible that within. 
a few years as large an acreage will be under canes as was the case 
when the estate was worked as a whole. One drawback to cane farm- 
ing must, however, be pointed out. The farmer is less alive than the 
estate owner to the advantages to be derived from economic cultiva~ 
tion, the use of manure, the adoption of improvements, and the selec- 
tion of canes. 
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THE ORANGE IN NORTH CALIFORNIA.* 

By D. H. Murray, of Oroville. 

The question is often asked by strangers on arriving at some aban- 
doned grove, ‘“‘ What is the cause of the trees all dying”? The reason 
in some cases is neglect. Many have been informed that all they have 
to do is to get the ground, plant the trees, and at the end of two years: 
they would have paying returns. They find out about that time that 
it takes considerable cash to take care of an orange grove as it ought to 
be cared for, and the consequence is that they try to cut down expenses 
by letting the cultivation go. In consequence, the trees all turn 
yellow and eventually die. The following year the grove looks so bad 
that the owner in many cases abandons the place althogether, and 
swears the orange business is a fraud. 

_ I would always advise a person, with the view of having a model groves 
to test and examine the land thoroughly. You may be told it is a 
beautiful loooking tract, but remember it may be only skin decp, and 
below the surface you will find hardpan, cemented gravel, pipeclay, or 
some such subsoils which are undesirable, and have caused many an or- 
chardist disappointment and loss. In fact, so much so that I have 
known them to abandon the place altogether. 

Everything depends upon the character and situation of the land to 
be planted, and according to these you must select and arrange your 
grove. 

The orange delights in a warm, deep, fertile, and well-drained soil, and. 
under these conditions will give to growers a bounteous crop. A cold 
and damp soil breeds disease, and death is sure to follow. Always. 
select a position for an orange grove in a rich, deep, porous soil, where 
the trees will grow strong and vigorous. Better never plant a tree 
than put it in heavy, low ground, or where water can be reached with- 
in three or four feet of the surface. ‘The orange must not at any time 
stand in water, which in a very short time will cause the roots to die,. 
and your tree will soon be beyond recovery. 

The orange is somc times root-killed by winter rains, although as a- 
rule it is well on in the spring when the trees show the damage by 
turning yellow and the limbs begin to die. Drainage, as I will here- 
after state, will overcome the trouble by lowering the water table and 
keeping the roots dry. 

Throughout the northern countries the soil is of a red, gravelly loam, 
particularly so in the foothill lands, and is charged heavily with oxide 
of iron, which gives.our oranges a much richer colour than that of the 
orange in mary other parts of the State. 
We are more inland and have a much higher temperature during the 

summer, which certainly ripens our fruit five or six weeks earlier than 
the orange matures in the South. 

The soil on the river bottoms is sandy on top and adobe below in 
many localities, which has a tendency to make the fruit coarse and 

*From “Proceedings of Twenty-Sixth Fruit-Growers’ Convention of Cali- 
fornia”, Dec., 1901. 
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thick-skinned, as well as much later in maturing than is usual on the 
higher ground. 

A few words concerning drainage will not be out of place, as drain- 
age is of the utmost importance. It increases the fertility of the soil, 
and promotes the health and vitality of the tree. In fact, this cannot 
be too strongly impressed upon the minds of those who desire to make 
a success of orange cultyre. I have put in a great many drains in the 
past fifteen years, and it is really remarkable the improvement they 
have made in the trees. Not only that, but you can work your ground 
easier and during a longer period, as the soil is usually lo se and mel- 
low. It is too commonly regarded as sufficient to sink the drains 
merely out of the way of the plough, or, at most, out of the reach of the 
subsoil implements. But there are reasons founded upon ascertained 
facts why drainage systems should be deeper laid. 

The oranges to be grown in the northern counties may well be headed 
with the Washington Navel, which may be styled king of all varieties, 
and on account of its earliness it is certainly the leading variety for us 
to grow. The Jaffa is an early variety, and is a great favorite with 
many. Another variety which has taken a leading position among the 
growers, is the Dancy Tangerine and Satsuma or Oonshiu, which are 
both early and very fruitful. There are many other varieties grown 
which really ought not to be encouraged as profitable trees in this sec- 
tion, on account of their lateness. 

A few words in regard to pruning, and then I am done. If 
carefully watched in their growth the trees will require little 
pruning. Remove all crossed branches, to prevent chafing, which 
might terminate in the dreaded gum-disease. Pruning is certainly 
overdone in a great many cases, especially by those who go about 
styling themselves ‘‘pruners.” They care little for the tree 
or its appearance, but have a great care for the ‘dollars’ if 
sight. Not one in twenty understands the object and gain of well- 
cous dered pruning. Pruning regulates the form of the tree and 
causes it to become more fruitful, with larger and better fruit. If 
practiced to too great an extent, the desired result is not obtained, 
for every tree must have a sufficient amount of foliage to absorb the 
flow of sap, otherwise it will send forth a great number of suckers, 
which are certainly injurious to the tree. Blossom buds are produced 
less abundantly, as the foliage is necessary to promote the health and 
vigour of the tree. On the. other hand, all dead and surplus limbs, 
which are only harbours for dirt and vermin, should be removed from 
the centre of the tree, to encourage fruitfulness in the centre of the 
tree as much as possible. It should be borne in mind, however, that 
the citrus family has always a luxuriant and heavy growth of foliage 

As a conclusion to the above remarks, the best rule that can be 
given is this: Watch your trees carefully, give them plenty of care, 
and keep them clean, healthy and vigorous. The golden harvest 
will soon foliow, and with it success and profit. 
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ADDITIONS AND CONTRIBUTIONS TO THE 
DEPARTMENT. 

Liprary (Serials). 

EUROPE. 

British Isles. 

Board of Agri., England, Leaflets, Nos. 71, 72, & 73; Journal, March 
[Secretary. | 

Botanical Magazine, April. [Purchased.] 
Bulletin, Kew Gardens, Apps. III. & IV. [Director. ] 
Chemist and Druggist, Mar. 22, 29, April 5,12, 19, 26. [Editor.] 
Colonial and Diplomatic and Consular Reports, Jan., Feb. [Col. Sec.] 
Garden, Mar. 29, April 5, 12, 19, 26. [Purchased.] 
Gardeners’ Chronicle, Mar. 22, 29, April 5, 12, 19, 26. [Purchased,] 
International Sugar Journal, April. [Editor. ] 
Journal of Botany, April. [Purchased, 
Nature, Mar. 20, 27, April 3, 10,17. |Purchased. ] 
Pharmaceutical Journal, Mar. 22, 29, April 5, 12, 19, 26. 
R. Colonial Institute, Journal, April. 

France. 
Sucrerie indigéne et coloniale, Mur, 25, April 1,8, 15, 22,29; [Editor.] 

Germany. 
Beretning om den botaniske Haves Virksomhed. i. 1901. By Dr. Eugene 
Warming. [Director.] 

Tropenpflanzer, April. [Editor. ] 

Switzerland. 
Bulletin de Herbier Boissier Vol. Il, Nos. 4 &5. [Conservateur,] 

Belgium. 
Bulletin Société d’Etudes Coloniales. Nos, 2-3, Feb.-Mar., No. 4 April 

[ Editor. ] 

ASIA. 

India. 
Agricultural Ledger (Calcutta) No. 13. [Lt. Gov. Bengal. ] 
Planting Opinion, Mar. 1, 8, 15, 22,29, April 5. [ Editor.] 
Proc. & Journal, Agri. & Hort. Soc., Oct.-Dec. 1901. [Sec.] 
Proc. United Planters’ Association of Southern India, 1901. With Appen- 

dices. [Secretary. ] 
Report on the Trivandrum Museum & Public Gardens, 1900-1901, [Direc- 

tor. | 

Ceylon 
Times of Ceylon Mar. 6,13, 19, 27, April 3,10. [Editor.] 

Java. 
Proefstation East Jaya, No. 37. [Director.] 

AUSTRALIA, 

N.S. Wales. 
Notes on the Botany of Pitcairn Island. Australasian Assoc, By J.H. Maiden: 

[Author’] 
On Eucalyptus dives in Victoria. By J. H. Maiden. From the Victorian 

Naturalist, Vol. XVIIL., No.8. Deo. 5,1901. [Author.] 
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_A new species of Acacia. By J. H. Maiden. From the Proc. of the Linnean 
Soc, of N.S. Wales, 1901, Pt. I., March27. [Author.] 

Notes from the Botanic Gardens, Sydney, N.7. By J. H. Maiden & E. 
Betche. From the Proc. of the Linnean Soc. of N.S. Wales, 1901, Pt. I. 
April 24. [Author. ] 

‘Further Notes on supposed Hybridisation amongst Eucalypts (including a 
description of a New Species.) By H. Deane & J. H. Maiden. From the 
Proc. of the Linnean Soc. of N.S. Wales, 1901, Pt. 2. July 31st. [Author.] 

Miscellaneous Publications. By J. H. Maiden, No. 509 & 532. Useful Aus- 
tralian Plants. No. 51v, Miscellaneous Notes. No. 531, Some Australian 
Food-adjuncts. From Agri. Gazette of N.S.Wales. Oct. & Dec..1901 \[Author.] 

Agricultural Gazette, Feb., Mar. [Dept. of Agri.] 

Queensland. 
Queensland Sugar Journal, Feb. 15. [Editor.] 

Western Australia. 
Journal of the Dept. of Agri., Mar. [Dept. of Agri.] 

AFRICA. 

‘Cape of Good Hope. 
Agri. Journal, Feb. 27, Mar. 13, 27. [Dept. of Agri.] 

Natal. 7 . 
Agri. Journal and Mining Record, Feb. 28, Mar. 14, 28. [Dept. of Agri.] 
Natal Plants, Vol. 3, Pa:t ILI. By J. Medley Wood. [Author.] 

Central Africa. 
C. African Times, Jan. 25, Feb. 1, 8, 15, 22, Mar. 1, 8. [ Editor. ] 

West INpIEs. 

Burbados. 
Agricultural Gazette, April, May. [Editor.] 
Agricultural News. A Fortnightly Review of the 
Imp Dept. of Agri. for the W.I., April 25, {| [Commr. Imp. Dept. of 
May 10. Agri. ] 

West Indian Bulletin, Vol. ILI., No. 1. 
Report of the Agricultural Work for 1900, Carried on under the direction of 

the Imp. Dept. of Agri. [ Prof. d’Albuquerque. ] 

Jamaica. 
Journal, Jamaica Agri. Soc., April, May. [Secretary .] 

Trinidad. 
Bot. Dept. Bulletin, April. [Supt.] 
Proce. of Agri. Soc., Vol. V. & Soc. Paper, No. 174—Report of the Committee 

for 1901. [Secretary. ] 

St. Lucia. 
Annual Report on the Botanical Garden, 190U. [Curator.] 

British NortrH AMERICA. 

Ontario. 
Experimental Farms Reports for 1901. 
Report of Agri. & Experimental Union, 1901. >[Dept. of Agri.] 
Report of the Entomological Society, 1901. 

Montreal. 
Pharmaceutical Journal, March, April. [Editor.] 

Nova Scotia. 
Anuual Report of Sec. for Agri. for 1901. [Secretary.] 
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Unitrep States oF AMERICA. } 

Publications of the U. S. Dept. of Agri. [Directors.| 

Scientific Bureaus and Divisions. 
Bureau of Plant Industry.—Bull. No. 7. The Algerian Drum Wheats; A 

Classified List, with Descriptions. By Carl S. Scofield. No. 19, Kentucky 
Bluegrass Seed: Larvesting, curing and cleaning. By A. J. Pieters and 
Edgar Brown. 

Lzperiment Stations. 
Experiment Station Record, Vol. XIII, No. 7. 
Alabama. 118 (Cowpea Culture.) 
Hatch, Mass. 80 (Fungicides, Insecticides, Spraying Calendar.) 82 (Or- 

chard Management. Cover Crops in Orchards. Pruning of O.chards. 
Report on Fruits.) 

Idaho. 30 (The Service of Soils.) 3L (Some Spraying Experiments four 
1901. 
aay 107 (Analyses of Corn, with reference to its improvement.) 
Kentucky. 98 (1. Kentucky Forage Plants—The lovers and their Allies. 

2. Notes on True Grasses in the Plots in 1900-1901. 3. Analyses of For 
age Plants from the Plots.) 99 (1. Test of Varieties. 2. Treatment for 
Smut. 3. Test of Fertilizers. 4. Relative value of the Varieties for 
Feeding.) 

Maine. (Annual Report, Part II., 1901.) 
Maryland. 80 (Acute Epizoétic Leucoencephalitis in Horses.) 81 Soils & 

Fertilizers four Green House Crops.) 
Michigan. 194 (Report of South Haven Sub-Station for 1901.) 195-6 

(Strawberry Notes for 19J1. Notes on Vegetables.) 
New Hampshire. 86 (I. Growing Watermelons in the North. II. Classi- 

fication of Watermelons.) 88 (Inspection of Fertllizers in 1901 in Codép- 
eration with the State Board of Agri.) 89 (The Squash Bug.) 90 (In- 

_ sect Record for 1901.) 
New York. 207 (Conditions affecting weight lost by Cheese in curing.) 208 

(Stable Manure & Nitrogenous Chemical Fertilizecs for forciig Lettuce.) 
2u9 (Treatment for San José Scale in Orchards. 1. Orchard Fumigation. ) 
210 (‘The immediate effect on Milk Production of changes in the Ration.) 
2.1 (Director’s Report fur 1901.) 

Oregon. 68 Annotated List of the Birds of Oregon.) 69 (The Coddling 
Moth & Late Spraying in Oregun.) 

South Dakota. 73 (Variations in Cream and Milk Tests) 74 (Drought Re- 
sistant forage Experiments at Highmore Sub-Station, Dept. of Botany.) 

Tennessee. (Annual Report for 1901.) Vol. XV.,1 (The Value of Corn, 
Skim Milk and Whey for fattening Swine.) 2 (The early growth and 
training of Apple Trees.) 

Vermont. (Annual Report, 1900-1901.) 88 (Analyses of Commercial Feed- 
ing Stuffs.) 89 (Plum Culture.) 90 (Apple Growing in Addison County.) 
91 (Analyses of Commercial Feeding Stuffs.) 

Wisconsin. 51 (On the Sensitivene s of the Uvhere1.) 
Awerican Journal of Pharmacy, April, May. [Editor.] 
Botanical Garden New York, April. _[ Director. ] 
Botanical Gazette, Chicago, April. [Editor.] 
California Floriculturist, March. 
Bull, 71. Insect Pests & Remedies. Latest approved 

formulas. [A Craw, Quaran- 
Horticultural Officers of California. Nov. 1st, 1901. tine Officer, State 
Horticultural Statutes of Califurnia, with Court De- > Board of Horti- 

cisions and Legal Opinions relating thereto. culture San Fran- 
Report of the Twenty-sixth Fruit Growers’ Conven- (posts 

tion of California. 
Fern Bulletin, April. [Editor. | 
Forestry aud Irrigation, Vol. ViII. No.4, April. 
Mycological Notes, No. 9, April. By C.G. Lloyd, [Author.] 
Torrey Club Bulletin, April. [Editor.] 
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CENTRAL AMERICA. 

Boletin del Instituto Fisico-Geografico de Costa Rica, Nos. 13, 14,15. [ Director. | 

SourH AMERICA. 

Boletin Mensual Del Observatorio Meteorologico de Leon, Mexico. 

POLYNESIA. 

Planters’ Monthly, Hawaii, March, April. [Editor.] 

SEEDS. 

From Mr. H. Constantine Thomas, Green Island. 
Naseberry, Star-apple. 

From Botanic Dept., Trinidad. 
‘Theobroma bicvlor. 

From Botanic Station, British Honduras. 
Mahogany. 

From Messrs. Reasoner Bros., Oneco, Florida. 
Rubus trivialis var. 

From Director Royal Gardens, Kew. 
Cordyline sp.—New Zealand, (“ Ti” or “ Cabbage Tree.’’) 

From Govt. Botanic Gardens, Ootacamund, India. 
Acer oblongum: Acrocarpus fraxinif»lius: Cardamom: Celtis serotina: 

Cupressus torulosa: Exacum bicolor: Fodder Grass from Wynaad : Ilex 
Wightiana: Lasiosiphon eriocephaius: Lilium neilgherrense. Litsea Zey- 
lanica : Meliosma Arnottiana: Michelia nilagirica: Microtropis ovalifolia : 
Osbeckia sp.: Pedicularis zeylanica; Phoenix rupicola: Photinia Lind- 
leyana: Pinus longifvlia : Pittosporum tetraspermum : Pterocarpus Mar- 
supium: Rhodomyrtus tomentosa: Rosa gigantea: Santalum album: 
Turpinia pomifera : Urceola esculenta: Vernonia. 

PLANTS. 

From Messis. Reasoner Bros., Oneco, Florida— 
Myriophyllum proserpinacoides. 

From Lady Hemming, King’s House— 
Epidendrum alatum, Peristeria elata 

From Mr. W, Jekyll, Robertsfield— 
Myosotis. 

From Mr. Robert Thomson, Maryfield— 
Cecropia sp., Banana from Central America. 

[Issued 5th June, 1902. ] 
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REPORT ON CASSAVA. 
Mr. Rosert THomson, to the Colonial Secretary. 

Halfway Tree, 26th April, 1902. 
Sir, 

With reference to your letter dated 10th instant, requesting me to 
furnish the Board of Agriculture with a report on the results of my 
experiments with cassava, I accordingly have the honour to submit 
the following remarks. 

The people of Jamaica are constantly reminded of the great advan- 
tages accruing from the cultivation of innumerable “ minor products.” 
I feel convinced that attention should be more exclusively confined to 
a few of the more important products and to their adequate cultiva- 
tion. Far better to have great fields of sugar-cane, of coffee, of cocoa 
and bananas than a hundred species of insignificant minor products. 
Hitherto cassava has been one of these minor products. Probably 
throughout the Island there are altogether some 200 acres of cassava. 
As this is indiscriminately cultivated, usually interspersed with other 
products, it is not likely that the total value of the hap-hazard crops 
would amount to £1,000 a year. 

But cassava cultivation in the island, under systematic cultivation, 
is capable of ranking next to sugar and bananas in a few years time. 
And from a remunerative point of view it is likely to surpass both. 
Moreover this cultivation can be adopted with the utmost facility by 
the peasantry. The importance of the inauguration and establishment 
of this cultivation in Jamaica on a commercial scale cannot be over- 
estimated. No other plant of equal value could be recommended to 
form a new staple cultivation. 

This valuable plant attracted my attention many years ago in the 
Republic of Colombia. In many parts of that country it is the staple 
article of human food, this from several excellent varieties. Other 
varieties are peculiarly rich in starch. The West India “ bitter” 
variety is unknown there, and probably if it were known it would be 
discarded owing to the noxious principle its sap contains, namely, 
hydrocyanic acid. Last year I introduced from widely separated 
provinces of that country some 20 varieties which I have under cultiva- 
tion here. They are at present in nursery beds, and are now fit to be 
propagated toa considerable extent. As these have been grown in 
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nursery beds, closely planted, it would be premature to test them by 
analysis. I may mention that cuttings of these have been successfully 
forwarded to the Governments of Bombay, and the Punjab In this 
eonnexion I make the following extract from a letter of mine to th» 
Secretary of State for India a few years ago. 

“The disasters attendant upon widespread famine throughout vast 
areas of India, a'eas absolutely dependent upon heavy rainfall for the 

_ production of the great staple food, Rice and Millets, would be most 
materially mitigated by the introduction of the food plant I recom- 
mend. In other words cassava is preeminently a drought resisting 
culture requiring for the perfect development of the crop only from 14 
to 16 inches of rain per annum as compared with from 50 to 60 inches 
for Rice.” 

The Liguanea plain is one of the most arid districts in the island, 
and the scorching sea-breeze in the dry seasons intensifies the aridity. 
Consequently there is little or no planting enterprise on this plain 

In the centre of the plain where 1am experimentiny with a few 
acres of pineapples which withstand considerable drought, [I have 
planted about three acres of cassava, the common ‘‘sweet” and “bitter” 
varieties. The October rainy season is the most propitious season for 
eultural operations, for the rain as a rule begins in September and 
continues in showers until December. Hence the best time to plant 
cassava 0. the plain would be anterior to the October season, say in 
August. Subsequently the soil becomes completely saturated by 
superabundant rain. Three months establishment of the plant under 
such climatic conditions is ample for the plant, for the subsequent 
three months of drought matures the crop. : . 

This initial experiment to d»termine the practicablity of growing 
cassava on a commercial scale with minimum conditious of moisture 
was unavoidably started late in the season, thus the cuttings were 
planted in D.cember instead of August. Anyhow the result is in- 
teresting, for it has proved the drought resistant capacity of the plant. 
The three acres were planted during the first two weeks of Vecember. . 
The ground was moist. After the cuttings were planted we had 
1.early two inches of rain in that month. In January 2.28, February 
a drizzle, March 2.20, April (to date) 2.42. Inall 8.90. The rain- 
fall thus stated I feel confident is sufficient to mature the crop in 
about three months without further precipitation. 

Unfortunately only ome acre of land was ploughed wherein the 
cuttings were set. The other two acres were set in places dug with the 
hoe only It is well to remember that when land is properly prepared 
with ploughs and eultivators the humidity of the soil is conserved to 
a remarkable extent. For instance in arid regions of America where 
the rainfallis only 10 and 12 inches a year, by means of these 
enlightened methods of cultivation splendid crops of wheat are 
obtained. 

This experimental cassava growing has therefore been conducted 
with a mintmum quantity of moisiure. Henc- as the plant is amen- 
able to the mest simple oultural requirements it can be grown on a 
considerable scale on the Liguanea plain. In all probability it can be 
dlanted twiee a year, ¢.¢., in March as well as in August. 
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Fortunately for this important culture it flourishes under a wide 
range of climatic conditions under congenial conditions of soil, thus 
with a rainfall of more than 100 inches a year. In the seasonable 
parts of the island the conditions requisite for its most successful 
cultivation are available to a vast extent. 

I have recently been in communication with several parties who 
desire to embark upon this cultivation for the manufacture of starch 
in Jamaica. In my report on pineapples and other products of 
Florida, published by the Government, I commented upon the 
establishment of this industry in Florida. Roots are only obtainable 
in that State during one or two months of the year. I have pointed 
out that supplies are producible in Jamaica throughout the year. To 
ensure this, planting must be resorted to at least twice a year. A one 
hundred acre field, for example would yield return in six months, but 
the crop may advantageously remam growing until it is nine months 
old. Thus between the 6th and 9th months supplies are forthcoming. 
Suceessional crops may thus be obtained to supply a manufactory all 
the year round. The manufactory in Florida only works four months 
ayear. (A gentleman in Jamaica recently obtained 20 per cent. of 
starch from roots nine months old.) It will be o>dserved that two 
crops are obtainable here. ‘This means moderately computed 20 tons 
@ year per acre. 

Cost of planting and growing 3 acres of cassava at Maryfield :— 

Ploughing 1 acre iG. whe Oi 

Digging holes, about 2 acres among young mango 
trees nF 0 0 

Planting 3 acres er 018 0 

Weeding twice, about a 312 0 

Purchase of cuttings for 3 acres ... 014 0 

Another weeding before cropping 2 Oe 

£12 4 0 
The total cost of planting and growing will therefore amount to 

about £4 per acre by the time the crop of tubers is matured My 
estimate of the crop of tubers obtainable from the 3 acres is about 
eight tons per acre—to be cropped in the course of a few months. 
They are planted 4 feet apart (2,722 to the acre). The actual cost of 
production would therefore be about ten shillings per ton. Digging 
up the roots would cost about one shilling per ton more. It is in- 
teresting to note that on examination several of our medium sized 
plants, though only 34 months old, had incipient tubers weighing from 
28 to & lbs. each, and these contained 10 per cent. of starch. 

Subsequent plantations can be much more economically carried on, 
for the hoe must be supplanted by ploughs and cultivators, thus tubers 
may be produced at say five shillings per ton. Ten tons per acre 
yield two tons of starch, The cost of manufacturing one ton of starch 
is about £2. <A ton of starch ean therefore be prodaced at less than 
A, 

I make the following extracts from a United States Experimental 
Station Report :— 
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‘es Analyses of Station Cassava. 

Per cent. Per cent. | Per cent. 
dry root. | natural root.) water free. 

a co Le | ee es 

bt oO fop) Water 5. 6. 5 
Protein 2.38 0.85 2.51 
Fat 0.55 0.20 0.58 
Resins, alkaloids, &c. 0.35 0.13 0.87 
Amids & Sugars 16.35 5.86 17.24 
Crude fibre 4.81 1.73 5.08 
Starch 68.50 24.58 72.24 
Ash 1.&8 0.68 1.98 
Potash 0.76 0.27 0.80 
Phosphoric acid 0.24 0 ) .08 | .25 

‘The first important fact shown from the above analyses, is that 
cassava contains a larger amount of non-nitrogenous extract matter 
than is found in any other crop. This matter is composed largely of 
starch, of which it contains much more than either Irish or sweet 
potato. A very considerable quantity of sugar, however—about three 
per cent.—is also included in this material. Czssava, therefore 
presents marked characteristics of both potatos and sugar beets, but 
contains very much more total food, because of its greater solidity and 
smaller content of water.... 

“Cassava as a raw material for manufacturing purposes: 
“It now becomes necessary to refer again to the composition of 

cassava, since its utilization in manufactures rests solely on the extrac- 
tion of certain of its constituents. 

“There are two products for which this crop offers superior material, 
namely, starch and glucose. The former, however, is the only product 
thus far actually ccommercially produced from cassava in this country. 
The starch supply of the world has heretofore depended upoy potatos 
and corn as raw materials. By comparing the actual yields of starch 
from these three raw materials in the factory we find that the average 
amount of starch produced is as follows :— 

Corn 53 per cent. 
Potatos 17 per cent. 
Cassava 20 “ “ 

« An acre yielding 40 bushels of corn would at this rate produce 1,187 
ounds of starch, while an acre of cassava producing 6 tons would 

yield 2,400 pounds of starch. Two other conditions, however, must 
be eonsidered as bearing upon the economy of manufacture, namely, 
the relative cost of the raw material supplied in these different forms, 
and the cost of manufacturing of the finished product. 

«On the former point the market value of the three different sources 
of starch, and the amount of starch produced by each furnish a correct 
basis for estimating the relative value of each crop for this purpose. | 
At the present, price of corn and potatos in Chicago which is a starch 
and glucose producing centre, and of cassava, at De Land, Florida, 
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where the only cassava starch factory in the world is located, we find 
that unmanufactured starch in the form of corn, at 45 cents per 
bushel, costs four cents per pound, and the same material in the form 
of potatos at 50 cents per bushel, costs the manufacturer six cents per 
pound, while cassava yields raw starch at one cent per pound. 

“Tt thus appears that cassava is to-day the cheapest known source 
of starch, costing at present market values of raw material only about 
one-fourth as much as its nearest competitor.* 

“The matter of the relative cost is one for which no actual data 
exist, other than the experience cf the single company, which has 
had two years experience in the manufacturing of cassava starch. The 
process however with the latter crop, is essentially the same as that in 
use by potato starch manufacturers, and therefore, the higher starch 
yield and greater freedom from impurity should render the process 
less expensive and therefore more remunerative. 

“Tn this connexion it should be stated that cassava starch possesses 
certain properties not found in other starches, which seem to make it 
a favourite in markets into which it has been introduced, so that there 
appears to be a steadily growing demand for the product at prices 
considerably higher than are quoted for other starches... .. 

“With either starch or glucose manufactured from cissava, there 
must necessarily result very large quantities of waste products, which 
would be found valuable as either stock foods or for fertilizing pur- 
poses. In either case the chief of these would be the pulp which con- 
tains most of the cassava except that its starch has disappeared.” 

One of my correspondents in Florida, an expert on starches, says, 
in a recent letter :— 

** Looking to the present value of Indian corn s‘arch the standard 
value «f the starches in New York, viz: £15 10s. to £16 10s. and 
that it takes 100 bushels of corn to make one ton of starch, tha> corn 
is at present selling at 60 cents in Chicago...... equal to £12 10s. 
cassava starch should be worth at least £13, f. 0. b. in Jamaica.” 

In order to indicate the importance of another product of cassava I 
quote the following from the “ Encyel »pedia Britannica.” 

“ Starch Sugar.—This, known in commerce as gluc»se or grape 
sugar, an abundant constituent of sweet fruits, &c, is artificially 
elaborated on an extensive scale from starch. The industry is most 
largely developed in Germany, where potato starch is the raw ma‘erial, 
and in the United States, Indian corn starch being there employed. 
The starch isacted on by a weak solution of sulphuric acid, whereby 
soluble starch is formed, whichultimately results in a mixture of glucos3 
and dextrose in varying proportivus, constituting the starch sugar of 
commerce. ‘lhe operations embrace the boiling of the starch with water 
containing the requisite proportion of acid, the neutralization of the 
acid with lime, and the formation of a precipitate of ulsphate of lime, 
which is separated by filtration in afilter press. The filtered liquid is, 
when necessary ,deprived of colour by passing it through a bed of animal 
charcoal, and then it is concentrated toa density of from 40 to 45 
Baumé ina vacuum pan. If the resulting syrup contains little 

* One or two of these extracts have already been quoted in myReport on trip 
to Florida. 

2 RE - 



86 

dextrin it will on cooling slowly solidify into a granular concretionary 
mars; but if much dextrin is present it remains in the condition of 
asyrup. Starch sugar is very largely used by brewers and distillers, 
and by liqueur makers, confectioners and others for making fruit and 
other syrups. Burnt to caramel, it is slso employed to colcur bever- 
ages and food substances. As an adulterant it is largely employed in 
the honey trade and for mixing with the more valuable cane sugar. 
In 1885 there were about fifty factoriesin Germany engaged in stardli 
sugar making, in which 10,000 tons of hard sugar, 20,000 tons of 
syrup, and 1,250 tons of ‘ colour’ were made.” 

Tapioea, an article of considerable importance is an exclusive product 
of cassava. Alcohol, also, from cassava will rival that made in 
Germany from potatoes. 

The following extracts from the aforementioned Florida Experiment 
Station Report with regard to cassava for feeding animals is peculiarly 
applicable to Jamaica, inasmuch as the quantity ofsalt pork imported 
in the year ended March 31st, 190], was no less than 9,458 barrels: 
valued at £29,32). 

“Corn which is the standard fattening food of the Western 
Hemisphere and the material on which probably 95 per cent. of the 

_fat hogs of American mark: ts are finished off preparatory to slaughter- 
ing, makes but a poor showing as compared with cassava, though it 
raoks second in the list of foods tried, its percentage gain being 70 as: 
against 95.2 with cassava. The difference between the two rates of 
gain 70 and 95.2, is 25.2 per cent. in favour of the cassava pigs. 
The actual comparative gain, however, is considerably greater since 
25.2 is 36 per cent. of 70, and therefore, the real difference in value 
between these two foods is 36 per cent. in favour of the cassava. In 
other words the experiment shows that pigs fed on cassava will make 
36 per cent more meat during a given interval than if fed upon corn. 
A different statement of the same fact is, that there is more than one 
third more profit from the feeding of cassava than corn, in fattening 
pigs, where the cost of producing the two foods is the same. When 
it is borne in mind, however, that,the actual cost of producing cassava, 
food value for food value, is very much less than with corn, the 
advantage of the former appears still greater, and there can be no 
question of the place of cassava as a ‘money crop.’ The daily cost of 
these two foods as nearly as it can be estima'ed was 0.785 of one cent 
per day each for the cassava fed pigs, and 2.40 cents each for the corn 
fed lot The total cost, therefore, of the amount of food consumed 
during the 75 day period was $5.52 for the cassava pigs and $18.07 
for the corn fed lot. This amount divided by the gain in weight for 
each lot shows that the actual cost per pound of the meat made from 
the food consumed was 1.04 for the cassava and 3.06 cents for the 
corn fed pigs. 

“The actual market value of the live pork and of corn at the time 
the trial was in progress being known, have been used as a basis for 
the calculatisn. As to the basis with cassava, however, no actual. 
market value then existed. Wh+re starch factories have, however, 
been established in the state $6 per ton is paid for the roots, and this 
has, therefore, been adopted as the standard of value, although as a 
matter of fact, our own experience shows that the crop can be grown and. 
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harvested st $14°.00 per acre, which with our average yield makes 
this actual cost of the cassava only abut $2.00 per ton, on which 
basis the relative profit of feeding the same pigs, would have been 
three times greater than appe:rs in this estimates of the table.” 

“ Fattening Beef upon cassava —The r-sult of the feeding was an 
actual profit of 59.10 per cent. on an investment for 75 days...... 
“The market value of the beef was teste! by three judges, beef fed on 
c:ssava was marked “first choice” while beef fed on corn meal and 
cotton-seed products, respectively, were given second and third choice. 
“This judgment was demonstrated as meeting practical approval in 
the market, where purchasers invariably called for the cassava fed 
beef and preferred the same in preference to that from the other two lots.” 

I have tue honour to be, 
Sir, 

Your Obedient Servant, 
The Honourable, Rospert THomson. 

The Colonial Secretary, 
Kingston. 

THE ORANGE IN SOUTHERN CALIFORNIA.* 
By J. W. Jerrrey, of Azusa. 

The south has practically settled upon two varieties as the standards 
for general cultivation. The first in importance is the Washington 
Navel. 1l’ublic sentiment, both from the growers’ and from the con- 
sumers’ standpoint, has always given this ovrangethe preference The 
tendency of this variety to sport back to worthlessness, and the 
consequent mistakes of the early propagators in their selection of stock 
from which to grow trees, are the only valid arguments that have ever 
been used against the general adoption of this orange. Later years 
have shown tht a typical tree once established will always remain so, 
and that has thrown the burden of purity of stock upon the nursery- 
men. Planters understand this s» thoroughly that they now spend 
more time in the selection of their nurserymen than formerly, and the 
younger orchards are coming to maturity with a minimum of “ sports” 
and in many cases a full complement of typical trees. Tens of 
th: usands of d llars have been spent in budding-over off-quality 
Washington Navel trees, but the progress of to-day recognizes very 
little necessity of starting an orchard subject to this fault. Perhaps 
these weaknesses in this variety have caused its utter failure in 
Florida, and this may be another case of compensation. At least it 
is not a cause of anxiety upon the part of California growers. 

The other standard orange is the Valencia Late, a somewhat seeded 
variety, and hence not subject to the inconstancy of the Navel, and 
rarely if ever missing in typical quality through the faults of the 
parent tree. This orange, in a few loca.ities. vies with the Navel for 
supremacy of acreage, but generally is of small importance in the crop 
totals. It is not prepossessing in colour, it is uniform in quality, size, 
and productiveness, and could it be shipped skinless would sell better 
upon its colour, texture, and solidity. 

* Proceedings of Twenty-sixth Fruit Growers’ Convention of California, 
December, 19v1. 
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There is nothing new in the practice of preparing the ground for 
trees. Experience has shown that the land must be graded with special 
reference to its irrigation. There are many misfit orchards among the 
oldest plantations in this respect, entailing great loss in the congestion 
of fertilizers, inequalities in irrigation, and impossible irrigation in 
some cases. The intelligent planter no longer prepares his land 
improperly or by fixed rule, but proportions his grade as far as possible 
to the character of his soil and the methods of irrigation he wishes to 
use. I need not describe the different plans of orchard formation. 
The square, the five square, and the triangular each hasits advocates ; 
but since the orange has been found such a ravenous feeder that its 
roots soon ramify its feeding-ground entire, we hear little of the 
arrangement of the trees, but much of their planting distances. 

Aside from the fact that the square formation has the advantage of 
all others in economy of cultivation, especially in alluvial soils where 
the ground near the trees does not need cultivation, it has been found 
advantageous from the fumigator’s standpoint. Thereisnothing more 
bothersome to the tent men upon a dark night than to keep tab upon 
every tree in a five-square or triangular arrangement. As to subsoil- 
ing, that is not practised extensively of wet years, and may be super- 
seded altogether by the orchardplough At any rate, the square method 
allows sufficient room for the subsoiler, even far more than one furrow 
to the row, which gives the same results as is claimed from the other 
systems of planting. Plant in square 20 feet across if your land is 
not strong, 22 by 24 feet where the soil is heavy and the tree growth 
abundant. 

It is impossible to fumigate many of the old orchards because of 
the interlocking of the branches, and the error of close planting will 
hereafter be carefully avoided for this and other reasons too well 
known to 1equire notice On the experience that the greater feeding 
area a tree is given, the less its liability to dangerous fluctuations in 
vitality a'd consequent effects upon the quality of the fruit, the 
average planter would advise 22 by 24 feet as the proper distance to 
plant, both from the economics of orchard work and from the quantity 
of merchantable fruit produced. 

There is something new in cultivation. Last year Southern Cali- 
fornia grew the largest and the least resistant crop of oranges ever 
produced. Among the other reasons given for this, is shallow cultiva- 
tion, and, following, shallow irrigation. In the wake of these extremely 
dry seasons came a persistent hardpan, even in alluvial soils. ‘This 
produced a tendency to strangulation of the deeper roots and a conse- 
quent activity of the surface feeders. ‘These surface roots were fed the 
fertilizers the whole root area should have had, and, being constantly 
stimulated by irrigation, constantly stirred to hardpan by the teeth of 
the cultivator, and scalded by the hot sun, the functions of the entire 
tree were in a state of unrest and partial impotency. It is not impos- 
sible that this constant arresting and forcing of the development of 
the fruit caused the sweetening of the pulp observed in October, the 
lack of oil formation in the skin cells, and the non-union of the rind 
and pulp—all so noticeable in last season’s crop. At any rate, as soon 
as the 20-inch rainfall of last winter penetrated the hardpan the trees 
resumed their normal functions with their old-time vigor, and now it 
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js a laborious process to separate the rind from even a ripe orange, and 
impossible to find an abnormal crop in other respects. These points 
may be thought s mewhat theoretical, but they have brought convic- 
tion toa large number of practical men, who will hereafter, in the 
event of a dry, hot season use the orchard plough to train the tree roots 
down to a safer feeding surface by preventing the formation of a dust 
pan. In spite of the adversities of last season, I know several cases of 
deep ploughing which h ld the fruit intact until May, while many in 
the same locality were compelled to harvest their crops in early winter 
where shallow cultivation had prevailed. Ifthe experiences of the past 
three years have demonstrated that dry-year crops may be improved by 
superior cultivation, a repetition of the troubles that befell the orange- 
grower last season may be avoided in the future. 

In the pruning of orange trees there is no new item to present. 
Elaborate articles have been written on this point, but the practical 
orchardist does little or no pruning. To look after the water sprouts 
that may distort his trees, and to trim out the branches that die of 
inanition and thus give the tree an inside bearing surface, are about 
the limits uf orange-tree pruning as practised by the best growers. 
The orange tree will produce fancy fruit grown so near the earth that 
i: may ripen in the sand, and indeed the best fruit is usually found 
upon the lower branches. 

The question of adaptability of soil isno longer an open one. It has 
been settled so thoroughly by experiences that the new investor can 
avoid mistakes by a tour of investigation. Generally, lands which bear 
light, regular crops produce a somewhat superior orange, while the 
heavier lands produce slightly inferior fruit, but heavier crops Modern 
methods of fertilizing have modified these characteristics until it may 
be broadly stated that there is only an immaterial difference in the 
fruit grown throughout the true citrus belt. A problem in regard to 
fertilization presents itself this season for the first time. The facts are 
that hundreds of groves where hardpanning had occurred for two or 
three years carried the annual or s*mi-annual applications of fertilizers 
to the beginning of this year with but partialassimilation The hght 
rainfall, the sparse irrigation, and other deficiencies caused by three 
consecutive dry years, together with the light cultivation, must have 
prevented the utilization of the fertilizers. This has brought a strange 
experience—the finest condition of trees ever seen, with the lghtest 
crop ever grown from an equal foliage surface. The conclusion is that 
the trees last winter were supplied with a superabundance of wood- 
growing, but not sufficient fruit-producing, elements. There is a field 
for investigation here that the scientific authorities should exploit. 

The question of insect disinfection is too large to cover ina paper of 
this character. Ina majority of the citrus growing sections unclean 
fruit bears its own penalty in washing charges, in falling to lower 
grades, and in the disrepute it brings tothe orchardist. Fumigation is 
more universal this fall than at any other time. It has been reduced 
to a science, and while the practice isnot always successful, poor work 
is no longer tolerated without a penalty upon the fumigator. There is 
little complaint of impure cyanide, but much of its improper applica- 
tion. Daylight fumigation, or more properly warm weather fumiga- 
tion, is under ban, but many otherwise practical growers have not 
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dircovered it. Two or thr e of the leading citrus counties do this work 
at the treasury’s expense, afterwards collecting from the lands treated. 
Los Angeles County still requires the orchardists to do their own 
fumigation. No new scale pests have developed since the last reports 
were out, nor is there evidence that parasites have taken the contract 
to disinfect the orchards of Southern California. 
Upon the question of marketing you have heard a greater voice than 

mine, one that has been heard all along this coast and its influence felt. 
It is not boasting to say that Southern California has set the pace for 
codperative effort among all other farming communities. Great as the 
actual achievements in this line have been, greater is the feeling of 
permanent security that has been engendered by the success of the 
Citrus Fruit Exchange. Were it not for the work of this codperative 
institution, there would be no breadth nor vitality in my subject to- 
night ‘The association has given tothe agricultural world its greatest 
example of the elimination of the unnecessary elements of a great in- 
dustry, without the formation of a trust. ,Jt has increased the profits 
of the producer without taxing the consumer to do it. The man- 
ipulator, speculator, and even honest but depleting fruit merchants 
have been apportioned to thirty or forty per cent. of the orange crop. 
They hold on to that through « strenuous endeavour that would appall 
even our great President. The idea of charging producers just what 
it costs to sell their fruits has unified the policy of 4,000 orange- 
growers, and made the Southern California Fruit Exchange the greatest 
fruit merchant the world has ever seen, giving that organization the 
record of handling millions of dollars every year, with losses from 
collections and disbursements so small that they do not amount to the 
value of 15 carloads in an aggregate sale of 25,800 made since the 
Exchange assumed control of its own fruit from the orchard to the 
market end of the line. 

WATERING YOUNG TREES AND SHRUBS. 
Amateur gardeners as a rule do not understand the art of watering: 

in dry weather. When they see that the flowers and shrubs are droop- 
ing, they attach a hose to a stard pipe and thoroughly wet the surface. 
They rarely think of looking to see how deep the water has penetrated, 
and would be astonished to find that after half-an-hour’s hose play the 
soil is only wetted to the depth of less than a quarter of an inch Such 
watering is worse than useless. Far better to mulch the soil, and trust 
to that for the preservation of moisture than to form a thin layer of 
damp soil, which only attracts the roots upwards to it that they may 
be parboiled by the hot morning sur. 

A good way to water shrubs is one which we adopted wih perfect 
success in the case of some valuable coffee-trees during a very dry 
season. We took a number of beer bottles, and, with a tap of a pick 
on the bottom knob, drove the boitom neatly out These bottles were 
then buried neck downwards close to the tree. Every night they were 
filled with water, which slowly drained away beneath the surface—1l 
foot below. The rootlets then sought the needful moisture downwards’ 
instead of upwards, and the plants grew luxuriantly. The surface was 
never watered, but by capilla:y attraction it was kept fairly moist. 
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- In India, gardeners bury a porous jar like a water monkey unglazed. 
They are filled as soon as empty, anda plug on the neck serves to 
keep out insects anddirt. If gardeners would try this plan they would 
save many a plant which would die under the ordinary hose treat- 
ment.— Queensland Agricultural Journal. 

ELEMENTARY NOTES ONJAMAICA PLANTS.—IV.. 

COMMELINA NUDIFLORA. 

Water Grass. 

In damp shady places we come across a creeping plant with grass- 
like leaves and petals of the purest blue. We gather it for examina- 
tion ; but, alas, the petals drop off almost immediately,—they are of 
very delicate texture, semi-circular in shape and witha colourless 
stalk. The sepals are eolourless. Of the six stamens, three have 
anthers which are at first loaded with pollen, but as soon as they open, 
releasing the pollen, they begin to curl up The other three anthers 
have no pollen, but are conspicious each one a golden cross. 

The flowers as they open one by one, push their way in succession 
out of a small leaf, the spathe, doubled on itself length wise ; in it the 
young buds are protected and kept moist. The upper flowers have 
anthers only, and soon fall; but in the others when the petals fall, 
the flower-stalk bends down and hides the young seed-vessel. 

The seed-vessel has 3 divisions, one of which is rough with little 
warts, the other two are smooth. The 5 seeds are netted. 

Notice how the young fluwering shoot comes out between the stalk 
bearing the seed-vessels and the leaf. 

A sister-plant (Commelina virginica) has the spathe joined together 
at the base to form a kind of cu}. 

The “ Wandering Jew” (Zebrina pendula) isa pretty plant with 
purplish-mauve flowers, climbing or hanging on stone walls and such 
places all over the islund,—becoming in some districts a troublesome 
weed. The leaves are coloured purple below with greyish stripes above. 
The spathes here again are som» what like the leaves, they grow two 
together on a terminal stalk, bearing several flowers within. The 
stamens, which are attached at the throat of the corolla tube, have 
peculiar anthers with a broad connective separating the pollen cells. 

The “ Oyster Plant,” as it has been called, (Rhwo discolor), grows in 
rocky places, with stiff straight narrow leaves, purplish underneath, 8 
to 12 inches long. The name is given on account of the 2 spathes. 
enclosing the flowers,—they are boatlike and overlap, bearing a fanci- 
ful resemblance to an Oyster-shell. 

The flowers have white sepals and petals, and triangular anthers 
with pollenat twoedges. The flower-stalk of the bud is short, so th.t the 
buds are protected and kept moist within the spathes. As the buds 
grow, the stalk lengthens, so that the flower opens outside the spathe. 
When the flower is over, the stalk gradually bends down again, bring- 
ing the young seed-vessel within the spathes to ripen. 

“Spider Wort” (Tradescantia) belongs to the same family, but the 
flowers are not enclosed within spathes. 
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Tinantia is nearly allied to the Spider Wort but the flowers have 
long-stalks on the branches of a long-stalked inflorescence. 

Campelia has white petals not deciduous, the sepals became succulent 
enclosing the seed-vessel. 

The following are the general characters of the Family. 
COMMELINACEAE. 

Flowers generally regular 
Calyx and corolla each of 3 parts. 
Stamens 6. 
Ovary 3 celled, superior. 
Capsule bursting at back of each cell, with one or a few seeds in each. 
Herbs with narrow soft parallel-veined leaves. 

The following may serve as a key to the genera and species :— 
I. Stamens, 3 only containing pollen. 

COMMELINA. 

Flowers eiclosed within a spathe 
1. C. nudiflora, Linn. Spathe simply folded. 
2. C. virginica, Linn. Spathe united below. 

II. Stamens all usually perfect. 
A. Flower enclosed between two equal spathes. 

Rae. 

R. discolor, Hance. Stem short with long stiff narrow leaves crowded together 
Sepals and petals white. 

ZEBRINA. 

Z. pendula, Schnizl. Stem lying along ground or climbing. Petals pur- 
plish-mauve. 

CAMPELIA. 

C, Zanovia, H.B.K. A robust herb 2 to 4 feet high, with lance-shaped leaves 
6 inches long. Petals white. 

B. Flower not enclosed between spathes. 

TINANTIA. 

T. fugax, Scheidw. Flowers blue or purplish with long stalks on the branches 
of a long-stalked inflorescenee. 

TRADESCANTIA. 

Flowers clustered on a short-stalked inflorescence. 
1. T. cordifolia, Sw. Stamens with filaments all about equal. Leaves small, 

not an inch long. 
2. T. multiflora, Sw. Stamens, with 3 filaments only half the length of the 

other three. Flowers not only terminal, but also from upper leaves. 

AMOUNT OF WATER NEEDED FOR 

IRRIGATION.* 
Tue amount of water needed for irrigation varies within wide limits, 

‘being affected by the climate, weather, kind of soil, variety of crop, 
manner of application of the water, and by the character of cul ivation 
which the field receives subsequent to irrigation. 

Let us first consider the amount needed for a single watering. This 
must be determined by the amount of water the soil contains at the 

* Extract from ‘Irrigation in Humid Climates” by F. H. King. Farmers 
Bulletin No. 46, U. S. Department of Agriculture. 

5° 
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time it is to be irrigated and by the amount it should contain in order 
that plants may do their work to the best advantage 

The maximum capacity of upland field soils for water ranges from 
about 18 per cent. of their dry weight for the light sandy types to about 
30 per cent for the heavy clayey varie ies, while the amoun s of water 
these soils should contain in order that plants may th:ive in them best 
is from 12 to 14 per cent. for the former and from 18 to 20 per cent, 
for the latter. The growth of plants will be seriously checked in sandy 
soils when the water content falls below 8 per cent., and in heavy, 
clayey types when it falls below 14 per cent. of the dry weight of the soil. 

The dry weight of a light sandy soil and subsoil will average about 
105 pounds per cubic foot, and the heavy, clayey tpye about 80 pounds 
per cubic foot. Hence the maximum amount of wat r per cubic foot of 
soil would be about 24 pounds for the clay and 18.9 pounds for the 
sand. This being true, 4.6 inches of water on the level would com- 
pletely saturate the surface foot of heavy clay soil, were it entirely dry 
to begin with, while 3.6 inches would place the sandy soil in a 
similar conditicn. 

But since water should be applied as soon as the water content of the 
sandy soil falls to 8 per cent. and that of the clayey soil to 14 per cent, 
it follows that under these conditions 10.5 pounds of water, or 2 in- 
ches, is the maximum amount which would be needed to fill the sur- 
face foot of sandy soil and 12.8 pounds, or 2.46 inches. is enough to 
fill the surface foot of clay soil. 

If we consider the seco: d foot of soil to have been dried out toa 
corresponding extent, and that it is desirable to saturate this with water 
also, then the amounts just stated would need to be doubled, 4 inches 
being demanded for the sandy soil and 4.92 inches for the clayey soil. 
It is quite certain, however, that such an application of water to a field 
at one time would result in the percolation of a considerable amount of 
this water below the depth of root action, and hence in a considerable 
loss of it unless a large crop were growing upon the land at the time. 
It appears, therefore, that the amounts of water which may be applied 
to a field at one time will lie between 2 and 5 inches in depth over its 
whole surface. 

How often this watering may need to be repeated, it is not possible 
to state in anything like definite terms, but practical experience shows | 
that as a rough average the intervals between watering where maximum 
yields are sought can not much exceed 7 to 14 days, the time being 
shortest when the crop is making its most vigorous growth. ; 

In experiments at the Wisconsin Station during 1895 corn was 
irrigated once about every 7 to 9 days, applying at each time 4.43 
inches of water. The corn, however, was planted very thickly upon 
the ground, the rows being only 30 inches apart and the hills 15 inches 
apart in the row, with from 2 tod stalksin each hill. The first 
irrigation was given June 26 and the last August 15, the total amount 
of water applied being 26.6 inches. The yield produced was 11,125 
pounds of water-free substance per acre. 

In the case of the water meadows of Europe very little attention is 
paid to the natural rainfall, the irrigation waters being applied when- 
ever it is possible to do so, and, whatever rains fall are counted as so 
much additional gain. It is true, however, that on most lands with 
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crops other than grass, attention would have to be given to the natural 
rainfall in the application of water by irrigation lest oversaturation of 
the soil and a positive waste of water should oceur. 

If it is regarded that ample irrigation has been provided when 2 
inches of water is supplied every 10 days as a minimum and 4 inches 
as a maximum, then to meet this demand there would be required for 
1 acre a continuous flow of water at the rate of 0.5042 cubic foot, or 
8.77 gallons, per minute for 2 inches and 1.008 cubic feet, or 7.54 
gallons, per minute for 4 inches. An area of 10 acres would require a 
rate of flow 10 times as rapid, or 5.04 cubic feet per minute for the 
minimum and 10.08 for the maximum. 

These amounts of water expressed in cubic feet and in gallons are 
as follows :— 

Cubic feet. Gallons. 
For 1 acre 2 inches deep, 7,260— 54,310 
For 1 acre 4 inches deep, 14,520— 108,620 
For 10 acres 2 inches deep, 72,600= 543,100 
For 10 acres 4 inches deep, 145,200— 1,086,200 

If these amounts of water are stored in circular reservoirs with 
vertical sides and 3 feet deep their diameters will be, respectively, 
55.5 feet, 78.6 feet, 175.5 feet, and 248.5 feet. 

err ne 

ADDITIONS AND CONTRIBUTIONS TO THE 
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Liprary (Serials). 

EUROPE. 

British Isles. 

Botanical Magazine, May. [Purchased.] 
Chemist and Druggist, May 3,10, 17. [Editor.] 
Colonial and Diplomatic and Consular Keports, Mar., April. [Col. Sec.] 
Garden, May, 3, 10,17, 24. [Purchased. | 
Gardeners’ Chronicle, May, 3, 10,17, 24. [Purchased.] 
International Sugar vournal, May. [Editor.] 
Journal of Botany, May. [Purchased,] 
Journal, Royal Colonial Institute, May. 
Journal, Royal Hort. Society, April. 
Nature, April 24, May, 1, 8,15, 22. | Purehased.]} 
Pharmaceutical Journal, May, 3, 10, 17, 24. 

France. 

Sucrerie indigéne et coloniale, May, 6,20, [Editor.] 

Germany. 
Beihefte zum Tropenpflanzer, May. 
Tropenpflanzer, May. [Editor.] 

Holland. 
~ Bulletin, Koloniaal Museum, No. 26, [Editor.] 

Belgium. 
Bulletin de la Société d’ Etudes ‘Coloniales. May. 
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ASIA. 

India. 
Planting Opinion, April, 12,19, 26. [ Editor. ] 
Proc. Agri.-Horti. Soc., of Madras, Jan.-Mar., April-June, July- ) 

Sept., 1901. 
The ‘Agri-Horticultural Society of Madras—Annual Meeting, + 

25th March. 1901. 
Dept. of Land Recordsand Agriculture: Bull. No.) 

46 (The Sugar Canes of Madras. ) vi Bekeeta 
Report on the Operations of the Dept. of Land | = Oot webs 4 

Records and Agriculture, Madras Presidency, | ene! 
1900-1901, y 

[Sec. ] 

Straits § Federated Malay States. 
Agricultural Bulletin, Vol. I., No. 6. [Editor.] 
Annual Report on the Botanic Gardens of the Straits Settlements, 1901. 

[Actg. Director. ] 

Ceylon 
Administration Reports of the Govt. Bot. Gardens, 1901. 
Circulars & Agri. Journal of Roy. Bot. Gardens, Vol. II, No. 1. }[{Director.] 
Library Catalogue, Roy. Botanic Gardens, Peradeniya, Nov. 1900 
Times of Ceylon. April, 18,24, May,1. [Editor.| 

Java. 
Proefstation East Java, No. 38. ([Director.] 

AUSTRALIA, 

Queensland. 

Queensland Agri., Journal, April. [Sec. of Agri.] 
Queensland Sugar J ournal, March, 15, [Editor.]} 

AFRICA. 

Cape of Good Hope. 
Agri. Journal, Avail, 10. [Dept. of Agri.] 

Natal. 
Agri. Journal and Mining Record, April, 11. [Dept. of Agri.] 
First Report of the Govt. Entomologist, 1899-1900. By Claude Fuller. 
[ Author. ] 

Central Africa. 
C. African Times, Mar. 15, 22, April, 5. [Editor. ] 

West INDIEs. 

Burbados. 

Agricultural News, May, 24. 7 
Plain Talk to Small Owners at Montserrat. 

Pamphlet Series, No. 15. | GO I Sik ot 
Screw Worm in Cattle at St. Lucia. Pamphlet [Comme.. Imp. Dept. o 

Series No. 14. Agri.] 
Reports on the Botanic Station & Agricultural 

School, Dominica, 1900-1901. J 

Jamaica. 
Cornwall Herald. [Editor.] 
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British Nortn AMERICA. 

Ontario. 
Annual Reports of Dairymen’s Assoc. of Ontario, 1991. aan, 

6c 66 Poultry 66 ‘“ “ [ ecretary. } 

Agri. College Bulletin 120, Butter Milk and Cheese. } 
Eighth Annual Report on the Fruit Experiment | 

Stations, 1901. { Dept. of Agri. ] 
Thirty-third Annual Report of the Fruit-Growers 

Assoc., 1901. ¥ 

Ottawa. 
Cereals and Root Crops. Evidence of Dr. Wm. Saunders before the Selec} 

Standing Committee on Agriculture & Colonization, 1901. [Dept. of Agri.t 

UNITED STATES OF AMERICA. 

Publications of the U. S. Dept. of Agri. [ Directors. | 

Scientific Bureaus and Divisions. 
Bureau of Soils. Bull. No. 19. Capillary Studies and Filtration of Clay 

from Soil Solutions. By Lyman J. Briggs, & Macy H. Lapham. 
Division of Entomology. Bull. No. 32. Insect Enemies of the Pine in the 

Black {ills Forest Reserve. Prepared under the direction of the Ento- 
mologist. By A, D. Hopkins. 

Experiment Stations. 
Experiment Station Record, Vol. XIII, No. 8. 
Illinois. 7U (Canker of Apple Trees.) 71 (Experiments with Insecticides 

for the San José Scale.) 
Botanical Garden New York, May. [Editor. | 
Botanical Gazette, Chicago, May. [Editor.] 
Forestry and Irrigation, Vol. VUII. No.5, May. 
Minnesota Botanical Studies, Index Number. Part VI. May, 15. [State 

Botanist. | 
The Plant World, March (with Index to Vol. IV.) April. [Hditor. ] 
The Rural Californian, May, 
Torrey Club Bulletin, May. [Editor.] 

SourH AMERICA. 

Boletim da Agricultura, Sto Paulo, Brazil, Nos. 2&3, [Sec. of Agri.] 

PLANTS. 

From Mrs. Robertson, Burnt Ground— 
Cuttings of Tecoma jasminoides. 

From Mr. Dutton Trench, Hazelymph— 
Cuttings of Plum. 

[Issued 18th June, 1902. ] 
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Part 7. 

CASSAVA. 
CULTIVATION IN FLoripa. 

Information has been asked for as to the methods adopted in 
Florida in the cultivation of Cassava. The f llowing acc ‘unt has been 
taken from Bulletin 49 of the Florida Agricultural Experiment 
Station on “ Cassava as a Money Crop,” by Dr. H. E. Stockbridge :— 

It is the “sweet” cassava alone that is known in Florida. It grows 
like a native except that it rarely matures seed. It thrives best on 
sandy soils, moderately fertile. 

The land is thoroughly ploughed and if the sand or loam has become 
compacted below the usual depth of ploughing, or if clay approaches 
the surface, the subsoil plough is used. Itis considered very important 
to use the harrow after the plough to ensure thorough pulverization. 

As the crop is worked both ways, it is planted in squares, four feet 
each way. ‘This is done by running furrows at right angles with the 
turn plough, and dropping seed at the places where the furrows cross 
each other. 

Fertilisers are used, but only in very moderate quantities,— 250 to 
800 Ibs. a common high-g ade commercial fertilisers per acre giving 
more economical results than large quantities. 
When planting, the seed-canes are cut into lengths of about 4 inches 

by means of a pruning shears, and dropped 2 at a time at the intersec- 
tion of the furrows. The covering is done by a turn-plough, or by a 
cultivator with ‘all the teeth removed except the near teeth on each side, 
which should be shovels and set as closely together as possible. The 
teeth are made to straddle the row, and throw the soil toward each 
other, thus perfectly filling the furrow, and covering the seed canes 
lying therein. Sowing is usually donein March. ‘the first cultiva- 
tion is deep, and it may be witha plough.  After-cultivation is shal- 
low,—about 2 inches, and with a cultivator or wide sweep. Three or 
four workings are considered sufficient. When the plants reach well 
out into the space between the rows, and shade the ground well, all 
cultivation ceases, and the crop is considered as laid by. At the time 
of the last cultivation which usually occurs about the first of August, 
a single row of cow peas is sown in the middle of the rows. 
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ADVANTAGES 1N JAMAICA.* 

By Hon. T, H. Suarp. 

The question of cultivating cassava in Jamaica on a large scale for 
commercial purposes is now being seriously considered. 

The Jamaica Agricultural Society has experimented, and in its 
Journal for January, 1898, will be found the results. Asa Member of 
the Roard of Agriculture 1 venture to make a few remarks by way of 
showing that if cassava can be grown to pay at all, Jamaica ought to 
be able to do so. I believe we have natural advantages over most 
countries. The subject is one of so much importance that to deal with 
it in one article is out of the question. I can only hope to briefly state 
some of the advantages we enjoy. 

Istly. Cassava can be grown here s0 as to be fit for reaping all the 
year round. This is proved by its being exposed for sale every day in 
the year in our domestic markets, freshly dug, grown by small settlers. 

2ndly. It seeds readily and grows from seed here, proving to be in its 
natural habitat. 

drdly. It can be grown under irrigation giving enormous returns 
without any injury to the tubers or starch, unlike ginger which is good 
for nothing when grown under irrigation. This was clearly demon- 
strated by the late Mr. George Douet, associated with a committee of 
the Agricultural Society, who carried on experiments in 1898. 

4thly. The driest spots of Jamaica get a rainfall equal to twice the 
quantity that is necessary for the cultivation of cassava, if the ordinary 
methods of conserving moisture in the soil are resorted to. 

5thly. We are not subject to sudden and extreme changes in tem- 
perature by which the system of the plant is so disturbed as to prevent 
it regularly developing its starch. 

6thly. The nature of our low-lying lands is peculiarly adapted to 
cassava growing, these lands being light and friable, with subsoil 
drainage and plenty of sunshine and light, which causes it to produce 
a small tree with large tubers and plenty of starch. 

7thly. We grow a varicty of bitter cassava in this island which, 
when grown elsewhere, changes its properties, but when grown 
here gives a larger percentage of starch than any variety grown else- 
where, and also produces the necessary substance for making cassareep. 

8thly. An ordinary crop of cassava produced on an acre of land in 
Jamaica is 10 tons. In Florida it is 6. 

9thly. From the Jamaica bitter cassava one pint of cassareep, worth 
1s., can be obtained from each hundred weight of tubers. In Florida 
this cannot be produced. 

10thly. The starch produced from the bitter cassava of Jamaica is 
intrinsically better than that produced in Florida. 

lith. If we accept the figures as being correct which are set forth 
in Bulletin 49 of the Florida Agricultural Experiment Station 
and consider the advantages which the difference in production and 
peculiar properties contained in our cassava for cassareep making, it 
brings us out some 50 per cent., in value of produce per acre in excess 
of Florida. 

Cassareep, one of the by-products of cassava, is made by evaporat- 

* « Daily Telegraph,” 27th May. 



99 

ing the water of the bitter cassava immediately after it is squeezed 
from the grated pulp, until it gets to the consistency of molasses. It 
js of great value and is used as a foundation for the best sauces. 

Experience places the age between nine and ten months in Jamaica 
when most starch can be obtained from the tubers. 

The benefits that would be derived from Cassava Factories in 
Jamaica by utilising the refuse as food for stock would help consider- 
ably to solve the problem that has concerned us for a long time past 
as to how to improve many of our industries—such as dairying and 
producing meat fit for curing. 

oS 

LUFFAS AT HOPE GARDENS. 
By Wo. Harris, F.L.S., Superintendent of Hope Gardens. 

Lurra moyptTiaca, Mill. This is the Loofa, Strainer Gourd, 
Strainer Vine, or Towel Gourd It is supposed to be a native of In- 
dia, but is now naturalized or cultivated throughout the tropics The 
plant is an extensive climber, with rough, dark-green leaves which are 
$-angled or somewhat 5-lobed. The male flowers are clustered near 
the ends of long stalks ; the petals are yellow in colour, and each flower 
has 5 stamens. The female flowers are solitary on short stalks, 
The fruit is oblong, obscurely angled, usually 12 to 15 inches long, re- 
sembling a cucumber, but in some cultivated forms it attains a length 
.of 80 inches. When the fruits are mature they are gathered, and the 
outer shell is removed, disclosing a dense frame-work of fibres, with 
fiat, black seeds. The seeds are shaken out and the fibrous portion is 
washed and bleached, and is then ready for use as a flesh brush in the 
‘bath, or for making ornamental articles 

In India, the young, tender fruits, when they have attained a length 
of not more than four inches, are much used by the natives in 
gurries, &c. The seeds are said to be emetic and cathartic. 

This plant has for long been erroneously known in the W. Indies as 
Luffa acutangula, Roxb., the name of a distinct species described bzlow. 

Luffa acutangula, Roxb., Jorooee, Torai, Jhinga. In general ap- 
pearance this plant somewhat resembles the preceding species. The 
leaves, however, are a light green above, and whitish beneath; the 
male flowers have only 3 stamens ; and the fruit is usually club-shaped, 
about 1 foot in length, and with 10 very prominent ribs or angles. 
The fibrous portion of the fruit is hard and stiff, but it is also used as 
.a flesh brush. 

According to the “ Dictionary of the Economie Products of India,” 
‘the seeds possess emetic and purgative propeties, and the leives are 

--used locally in splenitis, haemorrhids, and leprosy. The fruit is highly 
esteemed by natives, and is much eaten by them, either in curries or 
dressed with clarified butter. When-half grown it is one of the best 
indigenous Indian vegetables, and when peeled, boiled, and dressed 

_ with butter, pepper, and salt is very palatable. When fully developed 
it is about a foot long, but if allowed to grow longer than 4 inches it 
rapidly deteriorates in quality, and becomes useless for the table.” 

We are indebted to Mr. H. W. Griffith of Hodze’s Pen for seeds 
of L. acutangula. 
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A BANANA DISEASE.* 

Nore sy Dr. Axe, Preyer. 

For about three years a peculiar disease has been spreading amongst 
Bananas cultivated near Alexandria in Egypt. The first symtoms of 
the disease are to be observed in a sudden check of growth, and soon 
afterwards the leaf-points and the youngest central leaf become black 
and die. The latter gets rotten, and numerous ants and other small 
animals inhabit the upper part of the stem, snd the putrefaction proceeds 
downwards. The stem does not die immediately, but it is naturally 
unfit to bear fruit. Very characteristic is the appearance of a great 
many small, crippled leaves, instead of a few well-shaped large ones, 
as is seen in the sound plant. 

A strongly infected stem dug out of the earth with roots was cut in 
a longitudinal direction In the upper part, the youngest leaves were 
all black and rotten; the outer layers were white and seemed to be 
sound, only the fourth and fifth layers were dark brown and saturated 
with a putrid liquid. The lower part of the stem and the root-stalk 
showed no sign of disease. But on the roots themselves, especially on 
the root-tips, one could observe small knobs, generally accompanied 
by an excretion of a resinous substance. Sections of these knobs were 
first examined under the microscope, and their contents were found to 
be relatively large egg-sacs of a kind of pest belonging to the Nema- 
todes. The eggs were in different stages of development ; even some 
full-grown Nematodes, possessed with great mobility, had penetrated, 
into the cellular texture of the root. On further investigation, and by 
comparing infected with uninfected plants, the Nematodes may be 
stated to be the cause of the Banana disease; therefore the latter is 
due to an infection of the roots. 

The Nematodes themselves are in shape long, thin, and cylindrical, 
with around mouth-end and a fine sharp point at the other end, which 
is strengthened by a thickening of the epidermis. The whole length 
is 0.57 millimetre, the maximum diameter 0.014 mm. The pest 
belongs to to the same genus Tylenchus, but its specific identification 
has not yet been ascertained. This Nematode resembles very much 
the Tylenchus acutocaudatus, Zn., which is the cause of a well-known 
dangerous coffee disease in Java, 

As to the biology of the Banana Tylenchus, it is an interesting fact 
that the pest not only lives in the roots but ascends with the watery 
liquid streaming upward, and it is to be met with in great numbers 
in the upper parts of the stem. I could not, however, find any egg- 
sacs in these parts. 

The most important question with regard to the Banana disease is, 
of course, how to suppress it. In this case the task is rather difficult, 
because the Nematodes live free in the ground, and seem to have ~ 

spread over a great area near Alexandria. Experiments are going on ~ 

by manuring the Bananas with nitrates, and by isolating the planta- 
tions by deep canals; but no results have as yet been obtained. In Java — 

* Journal, R. Horticultural Society, England. 
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+the planters cut out the Coffee-trees infected by Tylenchus, and avoid 
planting Coffee again on the same ground for several years. In Egypt 
this disease should be carefully watched, as the Ty/enchus might 
eee attack other plants—for instance, the newly cultivated Sugar- 
Deet. 

Preliminary Report on the nature of the Banana Disease prevalent at 
Alexandria 

By Dr. Looss and G. P. Foapen. 
Some time since a short report on the external symptoms and pro- 

‘bable cause of the Banana disease prevalent near Alexandria was 
communicated to the Scientific Committee on December 17, 1901, by 
Dr. Preyer. [This is the paper printed above. | 

In December the writers, at the request of the Alexandria Muni- 
cipality, visited an infected plantation at Gabarri, where the disease 
was evidently causing great havoc. In addition to this examination 
_on the spot, portions of leaves, stems, roots, &c., were taken for micro- 
scopic examination. 

The description given by Dr. Preyer in the article referred to 
correctly describes the external symptoms of the disease, and mi- 
-eroscopic examinations also indicate that his conclusions were cor- 
rect as far as they went. It is clear that parasitic worms, if they are 
not absolutely and entirely the ciuse of the disease, at least play by 
far the most important ré/e in bringing it about. They live chiefly in 
the roots, for on examining the rootlets some little distance from the 
parent plant it was found that a considerable number of them had died 
off and were in a state of putrefaction, while others which were still 
living showed the knobby appearance mentioned by Dr. Preyer; others 
again were apparently healthy. On removing the finer particles of 
earth adhering to the latter their surfaces were seen to be covered with 
numerous dark dots. ‘These proved to be the places where the young- 
est terminal off-shoots of the roots branch off from the main rootlets, 
Some of them were still found in connection with the latter, but almost 
-all were in different stages of decomposition, this evidently starting 
from the base of the offshoots and eventually leading to their death 
-and disappearance. 

The conclusions which follow have been derived from an examina- 
tion of these three different aspects of the roots, but the whole trunk of 
a very diseased plant was also examined together with the entire 
root system. These main branches of the root did not show, in this 
case, the knobbed appearance referred to; a few showed the dotted ap- 
pearance, but the majority were dead. The number of worms present 
was considerably fewer than in the secondary roots. As far as an 
opinion can be expressed on evidence before us, it appears that 
the secondary roots are particularly singled out for attack, and, becom- 
ing finallly destroyed, the food supply of the plant is partially cut off, 
the circulation of the sap is retarded, growth checked, and the exter- 
nalsymptons observed and described by Dr. Preyer are the natural con- 
sequence. Where putrefaction is going on other minute forms of life 
are found, and, owing to the favourable conditions present, multiply 
at an enormous rate. There were found in the plants examined 
several species in great numbers of Rotatoria and Infusoria, but all 
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these animals, in spite of their numbers, have nothing to do with 
the cause of the disease, their presence being exclusively a resulting: 
consequence. 

Microscopic examinations of the roots with the knobbed appearance 
showed the presence of so-called egg-sacs. To one acquaint d with the 
history of parasitic woims, this fact in itself is sufficient evidence that 
a species of Nematode was present. The so-called egg-sacs are full- 
grown females, whose bodies are so strangely swollen as to attain a 
sac or pear shape and are thus quite incapable of locomotion. Inside 
the motionless sac the ova of the worm are found in different stages of 
development. Of this genus (Hefercdera) three species have hitherto 
been known. One of them, H. Schacti (Schmidt), lives on Sugar-beet, 
having some twenty years ago caused great damage to the beet crop of 
Germany ; a second, H. exigua (Meloidogyne exigua, Goldi), infests the 
roots of the Coffee plant, having caused great havoc during the years: 
1885-1888, completely destroying plantations in large districts in 
Brazil. The history of the latter is very interesting and instructive, 
inasmuch as the disease could be traced back to 1869: that is to say, 
sixteen years before the outbreak became really serious. Nothing was 
known of the pest, nor were any attempts made to cope with it, until 
the year 1&87, when an area of about 715,000 feddans was infected 
and the cultivation of Coffee rendered impossible. The similarity to 
the present case is striking. It has been known for s:me three or 
four years that a Banana disease existed in the district around Alex- 
andria. The disease was first located in a small area, and finally has 
now spread in the whole neighbourhood, not only infecting planta- 
tions, but having found its way into private gardens. 

The third species known, H. radicicola (Miiller), is the most interest- 
ing because it is known to attack the roots of Bananas. About 1880 
some specimens of Musa Lacca and Musa rosacea, cultivated in the 
botanic gardens of the University of Berlin, showed sign of disease 
and it was decided to transplant them. During this process, the 
strange knobbed appearance of the finer roots was noticed, and micro- 
scopic examinations showed the worms to be present, and their evolu- 
tions were studied. It appeared that the ova contained in the egg- 
sacs or cysts in the adult and immobile females, after having developed 
and left their egg-shells, escape from their parent. The latter then. 
gradually dies. The worms then make their way through the tissues 
of the root and enter the soil. They wander about here for some time, 
growing slowly until they find another root into which they enter, thus: 
transferring the disease from one root to another. Once within a new 
root they grow rapidly to sexual maturity, and after impregnation the 
female develops into the original egg-sac or cyst. Such is the life- 
history of H. radicicola, and by analogy it is extremely probable that 
the species of Heterodera infecting Egyptian Bananas is very similar, 
althcugh tle species itse f is not H. radicicola. This latter possesses 

within i's mouth-cavity a very fine, sharp protrusive boring dart, - 

which apparently serves to pierce the walls of the tissue of the root. 
and thus faciliate the entrance of the worms. In the species found in 
Egyptian plants this is wanting, thus indicating that the species 1s- 

not identical. 
In the case of the disease found in Alexandria matters are compli- 
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cated by the presence of at least one other species of parasitic Nema- 
tode. It has al:eady been stated that the ova of Heterodera are as a 
rule enclosed in the body of the female parent, the cyst or egg-sac. 

The microscopic examination of the specimens first taken of the 
roots showed, in both the knobbed and the dotted rootlets, the presence 
of nematode ova differing in shape and especially in size from those of 
H., radicicola. They were also irregularly scattered through the tissues 
of the root, being accumulated in small numbers in some places, in 
large numbers in others, and sometimes were found in single specimens. 
It appears that these ova cannot be derived from the pear-shaped and 
motionless worms, but must belong to a species the adult females of 
which are wandering freely within the root, depositing their eggs 
gradually as they wander about. No trace, however, was found of the 
females themselves; whereas the larve already hatched from their 
eggs, and clearly differing in size and shape from those of the first 
species (H. radiciola), were found both within the roots and outside in 
the earth adhering to their surfaces. 

In the latter case they were sometimes considerable in number, and 
they showed signs of advanced growth. They were of various sizes, 
the most advanced showing the first signs of genital organs, preserv- 
ing, however, at the same time, their original shape, viz.: a blunt, 
almost rounded tail, and a fine short dart within the mouth-cavity. 
From the fact also that no full grown individuals were discovered i. 
the soil, it appears that they do not exist at the present season (De- 
cember to January). 

Owing to the absence of full-grown animals, it is impossible to de- 
termine the species, though probably it is one hitherto unknown. There 
can, however, be no doubt that the young worms found in the soil will 
finally return to the roots to accomplish their development, thus 
gradually infecting the whole soil, as previously explained. Owing to 
the numbers in which they exist, it appears that this unknown species 
plays afar more important rd/e in bringing about the disease in th» 
present case than the species first described. _It is also likely that to 
their presence may be attributed the dying off of the small lateral off- 
shoots of the roots mentioned previously, though the evidence at pre- 
sent available does not permit of a definite opinion. 

It is not improbable that even a third species of nematode is in- 
volved in the present Banana disease, for in some instances there were 
found in the adhering earth, and amongst the larvz of the two form; 
previously described, young worms, which could not possibly belong to 
either owing to their shape, but which possessed the fine, sharp pro- 
trusive dart in the mouth-cavity. The number present, however, was 
‘very limited. Such is the result of microscopic examination, from 
which it seemed to be sufficiently clear that the nematodes are the 
cause of the disease, and that the second and unknown species des- 
cribed is by far the most injurious. : 

The most important question to be considered is how to cope with 
the disease; in other words, how to prevent the propagation of the 
worms. This can only be arrived at through an exact knowledge vi 
the life-history of the pests. 

In order to arrive at this, an examination at one season of the ye-r 
will not suffice, and with the advent of warmer weather further obser- 
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vations may be made. It has been seen that all the different species 
pass a certain period of their life-history outside the plants them- 
selves, that is to say, in the soil, this being a common feature in the 
history of all parasitic animals, since it is the only means by which 
they can spread. The time, therefore, in which to institute an attack 
is when the majority are found in the soil; any attempt to reach the 
pest when within the plant must be doomed to failure, for it is then in 
perfect security. In countries where there are well defined seasons 
with great differences between them, it is more easy to ascertain ex- 
actly the different stages than is the case with such a climate as that 
at Alexandria, where probably devolopment goes on steadily ; that is 
to say, the free worms are always present in the soil. it is, on the 
other hand, also very likely that their numbers become considerably in- 
creased at certain periods in connection with the subsequent genera- 
tions. Any remedy to be applied would therefore have its maximum 
effect only if applied during these periods. This matter can, however, 
only be definitely decided when the life-histories of the species have 
been followed throughout. Experiments could then be conducted 
as to the most suitable means to employ. In coping with nematodes 
attacking the beet crop in Germany, a method was successfully adopted 
which may be memtioned here. Nematodes are found in, one might 
say, almost every plant in small numbers. Practically all nematodes 
living as parasites on plants are not exclusively parasitic on one indi- 
vidual species, for if they find the necessary favourable conditions for 
existence they will attack another host. Just as a human being or an 
animal can carry a tape worm or other parasite without apparent in- 
jury to health, and only show signs of suffering when the number in- 
creases, So within certain limits can plants withstand nematodes, and 
only show signs of disease when their numbers become excessive. 

To combat the pest in the sugar-beet plantations, other plants which 
were suitable as hosts were used to attract the pest. The seed was 
sown early in spring, some weeks before the beets were planted. The 
larvee of the nemztode hibernated freely in the soil and attacked the 
newly sown plants, which were subsequently removed and destroyed. 
There were thus removed from the soil vast numbers of the pest which 
would otherwise have attacked the beet. This did not result naturally 
in a complete clearance of the pest, but the beet was enabled to resist 
the number which remained. The adoption of this method in the 
case of Bananas would require certain modifications, but something 
might be-done in this direction; and then, bv providing the plants 
with suitable conditions for recovery, such as good cultivation and an 
application of suitable manure, they may recover. 

‘The idea has been expressed that the disease is one of recent intro- 
duction, but this does not seem probable. Species of the genus 
Fieterodera were found by Dr. Looss in a garden at Alexandria some 
years since, and these are similar to the Heterodera of the Bananas. 
It is probable that they have now found a most suitable host in Bana- 
nas, and have consequently rapidly increased in numbers They have 
probably been living in Banana plantations for some considerable time, 
and the result of years of increase has only now become very apparent. 

Experiments in the direction indicated should be attempted, first, to 
ascertain plants most suitable, the time at which they should be sown, 
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and the time at which they should be removed. ‘I'he latter information 
could, of course, be derived by a study of the complete life-history of 
the pests 

Various remedies have been suggested in the direction of applying 
to the soil some substance which would prove harmful to the pests. 
‘We think the most suitable substance to try at first is ordinary lime. 
‘his substance is most commonly applied as a remedy for insect pests 
either alone or mixed with common soot Lime from gasworks might 
also be employed. 

A certain quantity well incorporated with the soil around the plants 
might have a most beneficial effect, and would probably benefit the 
crop at the same time It is, at any rate, a practical and inexpensive 
method Much has also been said concerning an applicat’on of ni- 
trates, and many misleading and inaccurate figures published regard- 
ing the percentage of nitrates present in the soil. We do not deny 
that an application of nitrogenous manure may have beneficial effect, 
not as a direct remedy against the pests, but merely as encouraging 
and stimulating the plant and helping it, provided the numbers of 
nematodes are not too excessive, to outgrow ‘and overcome their attack. 

Experiments might also show if the worms in question or similar 
ones are capable of attacking other and more important crops in the 
country. Wheat and Onions are known to suffer occasionally from 
the attacks of nematode worms belonging to the genus Tylenchus, the 
Tylenchus of the Onion causing great damage in H Fa gs and being 
found occasionally in the crop of Upper Egypt. 

LACE BARK. 
Lagetta lintearia, Lam. 

The following account taken from the Botanical Magzaine, pub- 
lished 1st March, 1850, was written by Sir William Jackson Hooker, 
Director of Kew Gardens, and by Mr. Smith the Curator. ] 

Every one has heard of the ‘‘ Jamaica Lace- Bark,” and has inspected 
the curious and beautiful substanve: few have seen specimens of the 
leaves and flowers, still fewer have seen the living plant, nor was it, 
we believe, permanently introduced in the latter state to Europe till 
the year 1844 The year before that, our intelligent Collector for the 
Kew Gardens, Mr. Purdie, was instructed to tuke the island of Jamaica 
on his way to New Granada, and visit the quarters of this plant (the 
parishes of Vere, Clarendon and Elizabeth), to which it seems to be 
confined. Mr. Purdie spent some days among woods of this tree, but 
could find neither flower nor fruit in a state fit tosend home, But 
our wishes being known to Mr. Wilson, the indefatigable Curator of 
the Botanic Gardens at Bath (Jamaica), he kindly procured seeds and 
young plants a few months later and has been the means of introduc- 
ing this rarity to our stoves. Our plants are now eight to ten feet 
high, and one of them produced, for the first time, flowers and fruit 
copiously i in the summer and autumn of 1849. 
It is well known that the liber or inner bark of this tree consists of 

layers of reticulated fibre, exactly resembling well-prepare1 lace; and 
its nature is best exhibited by tuking a truncheon from a branch, 
tearing down the bark, and separating it by the hand into as many 
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layers as that portion of the treeis yearsold. “The ladies of Jamaica” 
Dr. Lunan observes, “are extremely dexterous in making caps, ruf- 
fles, and complete suits of lace with it. In order to bleach it, after 
being drawn out as much as it will bear, they expose it (stretched) to 
the sunshine, and sprinkle it frequently with water. It bears washing 
extremely well, with common soap, or the “curatoe? soap, and acquires 
a degree of whiteness equal to the best artificial lace. The negroes 
have made apparel with it of a very durable nature: but the common 
use to whichit is applied isrope-making. The Spaniards are said to have 
worked it into cables, and the Indians employ it in a variety of diffe- 
rent fabrics."—Sloane relates that Charles II., had a cravat made of 
the bark of this tree, which was presented to him by Sir Thomas Lynch. 
In the days of slavery the negro-whips were commonly made of the 
branches of this tree, thus :— of a portion of the branch the wood was 
removed, and the bark twisted into the lash. The lower part of the 
branch formed the handle, and if it was desired to ornament the lat- 
ter, it was done by unravelling the bark at the lower end, which thus 
formed a kind of tassel consisting of spreading layers of lace. 

Drscr. A tree from twenty to thirty feet high, with branches 
too straggling and foliage (though of a good size and glossy) too sparse 
to form a striking object, thougb really handsome when in flower. 

Leares alternute, on rather short petioles, which aie joined on the 
branch ; hence the leaves readily fall off in drying: they are cordato- 
ovate, acute, glossy, reticulated, palish-green. lowers pure white, 
or, in bud, greenish-white, arranged in spikes which are solitary 
and terminal on a main branch, or on short side branches. Perianth 
urceolate, fleshly, four-toothed. Stamens included: longer filaments 
arising from a scale: anthers subglobose. Pisti] included. Ocary 
ovate, densely silky. Style shorter than the ovary, Stigma obtuse. 
The fruit is a smooth oval drupe. 

W.. J, i. 
Cutt. In the second edition of the ‘Hortus Kewensis’ it is stated 

that the Lace-Bark tree was introduced to this garden by Rear-Admi- 
ral William bligh in 1798: but it appears to have been soon lost, and 
it had been a desideratum in the garden for many years. Our present 
plants were received in 1844, and were then only four inches hig.. 
For our guidance in their cultivation, Mr. Wilson informed us that 
“it is invariably found growing in very dry situatious on marly lime- 
stone hills, where there is not a particle of earth to be seen. The 
young plants grow in the crevices, or honeycomb, as it is called, and in. 
order to obtain them with roots, a hammer or large stone is required 
to break away the porous limestone.” He further adds, that “ the soil 
for growing it in should be composed of one-third marl or lime-rub- 
bish ; for I am persuaded that pure loam will kill them.” We are 
always most desirous to pay attention to information as regards thenative 
habitats of plants; but in cases like the present we have found that 
when too strictly adhered to, successful cultivation does not always 
follow. In our experience, we have never found any plant thrive by 
retaining it in its native soil, or in soil too closely resembling it. If we 
could also imitate all the variousinfluences of climate that modify and 
control the growth of plants in their native localities, it might then be 
proper for us to cultivate the Lace-Bark tree in marly soil, like sime- 
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stone: but our plants afford evidence that such soil is not required 
when they are grown in an artificially heated atmosphere. We have 
used good yellow loam, mixed with a little leaf-mould and sand. In 
this they have attained the height of eight feet, and continue in a per- 
fectly healthy state. In their native place the leaves are deciduous, 
falling off in the dry season. But the health of a general collection 
of tropical plants, grown in a hothouse, will not allow us to put them 
under the influence of their natural dry season. We therefore find 
that some individuals change their habit, and become evergreen. This 
has been the case with the Lagetta plants; and it is probably to an 
accidental circumstance that we owe the present production of flowers. 
One of the plants appeared to have received some check, which caused 
it to shed its leaves : the consequence was, that just before the unfold- 
ing of the young foliage, it produced its flowers. Like many of the 
Thymeleaceae, the Lace-Bark tree is difficult to propagate. We have 
never succeeded by planting cuttings, nor by grafting it on species of 
allied genera; but we now have hopes of propagating it by layering. 

J. S. 

ARBOR DAY.* 
By E. Dir, F-R.4:S. 

“ Forward in the name of God: graffe, set, plant and nourish up trees in every 
corner of your grounds; the labour is small, the cost is nothing, the commoditie 
is great, your selyes shall have plenty, the poore shall have somewhat in time of 
want to relieve their necessitie, and God shall reward your good minds and dili- 
gence.” —JoHN GERHARDT, 1633. 

Trees are more or less common to the whole surfce of our land, 
whether marsh, moorland or mountain, arable or pasture, arable land, 
perhaps, excepted, but even arable fields are ofter skirted by trees. 
There are few altitudes in the British Isles where trees will not 
flourish. We speak of trees “ clothing” the earth, and when they are 
absent we speak of the ‘‘ naked” landscape, as though, that which was 
proper to it was wanting. Trees, therefore are the earth’s natural 
ornament, and it is unnatural for the land to be without them ; more- 
over they are necessary, because trees, and vegetation generally, con- 
sume the waste products of animal life; thus they play an indispens- 
able part in the economy of nature. 

The carbon dioxide exhaled by animals is inhaled and assimilated 
by plants, and this is one of the marvellous processes which are a con- 
tinual witness to Creative design. The silent machinery is ever in 
motion by which the atmosphere of our planet is purified, and the 
processes of animal life, find their counterpoise in the processes 
of vegetable life the one complementary and necessary to the other 
by mutually operative and immutable law. Were it otherwise, both 
plants and animals would be poisoned by the respective waste products 
they exhale. 

Treeless areas are not conducive to the retention of moisture; the 
rain that falls on them either flows away quickly because it meets 
with no impediment or is rapidly evaporated, whereas forest lands, 
rendered porous by the roots which permeate the soil, and shaded by 
foliage, are far more retentive. 

* Journal, R. Horticultural Society, England. 
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Therefore every tree that is planted contributes to the conservation 
of water, restrains the denudation of the soil by floods, tempers and 
improves the climate, enhances the beauty of the landscape, and 
assists, above all, to provide for the constant need of every community 
in the supply of timber for constructive purposes and for fuel, as well 
as in bringing forth abundant fruit for man’s enjoyment. Nothing 
tends so much as trees to make the earth a pleasant abode for man. In 
former days, particularly in North America, the vast expanse of wood 
was an impediment to the progress of agriculture, and the clearence 
of the forest for the purposes of cultivation became a prime necessity. 
But the axe was laid at the roots of the trees with a vengance, and the 
forests were felled without any regard to the future ; present necessity 
was the sole thought in the minds of the early settlers, and they, like 
multitudes who came after them, “held the cent so close to their eye as 
to obscure the dollar beyond”! Forest fires, kindled by accident or 
carelessness, followed in the train of destruction, until in process of time 
thoughtful and far-seeing citizens foresaw that the supply of timber 
would be inadequate, and viewed the rapid depletion of the trees with 
alarm. Measures of couse vation were then devised. A pioneer 
settler, the Hon. J. Sterling Morton, in the treeless plains of Nebraska, 
suggested the inauguration of an annual Arbor or Tree-planting day, 
and eventually stimulated the popular feeling in the right direction. 
The response was general; the first observance in Nebraska State was 
in 1872, and the first Arbor Day holiday occurred on April 22, of that 
ear. 
Other States and Territories followed this example—Tennessee, for 

instance, in 1878— until at the present time nearly every State im 
the Union has established the regular observance of Arbor Day as a 
public institution, Delaware, Indian Territory, and Utah being the 
only exceptions. It is said that in South Carolina a whole week 
is devoted to tree-planting. Nebraska, once called the Great American 
desert, is now significantly styled the “ Tree-planter’s State.” 

Up to 1896 it was computed that the planting of 605,000,000 trees 
in Nebraska was directly traceable to the Arbor Day movement, and so 
extensively has the custom prevailed throughout the whole of the 
United States that it 1s impossible to estimate the number of trees 
planted through Arbor celebrations. From the first the idea was to 
enlist the interest of children in the work and with such success has 
this been done that the school authorities throughout the States have 
been made the chief agents for the promotion of the national observance 
of Arbor Day: some observe it in November and December, others in 
January and February. In Nebraska it falls as late as April, and in 
North Dakota as late as May 6. Washington’s birthday, February 22, 
is the date of its observance in Texas. 

Americans consider the custom conducive in a high degree to juve- 
nile education, cultivating in the young the love of Nature and the 
observance and interpretation of her wonderful laws. [or instance, 
the systematic care and attention to detail called forth by the plant- 
ing and nurture of even one tree, and wstching its growth and develop- 
ment, cannot be without formative effect on character. Probably the 
introduction of youthful energies into the scheme in large measure ac- 
counts for the marvellous success of the mevement. Visitors to the 
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United States and Canada, where the custom also prevails, returm 
home impressed with its advantages. 

Australia, New Zealand, and to a partial extent South Africa have 
adopted the Arbor Day custom. Tasmania has not yet felt the 
necessity for it, but she would do well, possessing as she does, so much 
virgin forest, to be wise in time. Italy and Spain have endeavoured 
to introduce the movement, assisted by royal patronage in each country. 

Except in the Kentish village of Eynsford, the custom has not been. 
celebrated in the British Isles. Arbor celebration was begun in Eyns. 
ford in the Jubilee of 1897, when farmers and cottagers planted Apple- 
trees and the school children planted a row of trees on the school bank,,. 
arranged so that the initial letters of the name of each tree spell a 
text of Scripture. The successful defence of Kimterly, Ladysmith, 
and Mafeking was commemorated by the planting of trees in the vil- 
lage street in 1900, and this year thirty trees have been planted im 
memory of our beloved Queen Victoria, representing Tennyson’s cele- 
brated line ‘‘ She wrought her people lasting good.” 

The origin of Arbor Day custom at Eynsford was due to the gratu- 
itous offers of Apple-trees for orchard renewal by the late Mr. W. H. 
Cullingford, of Tunbridge Wells. 

The forces that operated for Arbor Day in the United States are less 
existent in this country, for there the value of timber annually used 
and exported exceeds the value of the cereal crop. Here we are so: 
largely dependent on foreign supply that we do not feel the neces- 
sity for planting, but we ought to remember that the countries from 
which we draw our supplies are themselves alarmed at the prospect of 
forest depletion. There are nevertheless the strongest arguments for 
extensive planting of timber trees in our land. 

A pathetic instance of memorial planting associates our late beloved. 
Queen Victoria and the rince Consort with our Society. Near the 
Mausoleum at Frogmore are two handsome Wellingtonias, originally 
planted in what were formerly the Society’s Gardens at South Ken- 
sington—one by the Prince Consort, President of the Society, on June 
5, and the other by Queen Victoria on June 24, 186], the year of the 
Prince’s death. They were removed to Frogmore on December 15, 
1869, and on the 17th were replanted hy Her Majesty near the 
Prince’s Mausoleum. One of the trees died in August 1870, and 
another was planted in its place by the Queen in December of the same 
year. 

Throughout her whole life our beloved Sovereign was a persistent 
tree-planter, and there is no more fitting way of keeping her endear- 
ing memory green than by her people following her royal example, 
and for ever commemorating the close of her loving reign by an Arbor 
Day on January 22— the day on which she entered into rest. Shall 
we not term it rather the day of her Accession; and say with good. 
George Herbert :— 

“ Onely a sweet and vertuous soul, 
Like season’d timber, never gives ; 

But though the whole world turn to coal, 
Then chiefly lives” P 
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LIBERIAN COFFEE. 

From Messrs. Gillespie Bros. & Co., to Director, Public Gardens. 

23, Crutched Friars, London, E. C. 
20th June, 1902. 

Dear Sir, : 
As requested, we beg now to report on the present position of 

the market in Europe for Liberian Coffee. 
In sympathy with the low prices current for Brazilian descriptions, 

prices ruling for Liberian are very low. 
The quantities which have been coming forward during the past 

year or two have been larger than in previous years and sales have 
‘been made of ordinary quality at from 24/ to 28/, finer grades occa- 
sionally bringing from 30/ to 32/. For the very finest descriptions of 
Java and Johore Liberian a little more, say 35/, would be obtainable, 
but to obtain such a price the colour must be very light and the beans 
very dry. As far as we can at present judge, Liberian Coffee of 
ordinary quality will always be difficult of sale. and unless growers 
obtain very much better returns from their crop than is secured from 
the ordinary coffee, we scarcely think that the cultivation of Liberian 
descriptions should be encouraged. 

In order to confirm our own judgment in this matter we have con- 
sulted Messrs. C. M. & C. Woodhouse, who are well known brokers in 
Mincing Lane, and they have obtained for us three samples of good 
to fine Liberian Coffe2 which are at present actually on sale in this 
market. We are sending these samples to you herewith. The two 
parcels of Java were offered at Public Auction to day without any bids 
being made, and were bought in at 40/, which however is of course 
quite a nominal price. Messrs. Woodhouse report that these two 
samples are good specimens and have the colour which sho1ld be aimed 
at. The Johore sample you will observe is also of fine quality. Messrs. 
Woodhouse state that dark »n1 mixed qualities are always very dif- 
ficult of sale except in a decidedly strong market. They, however, state 
that they do not remember to have ever seen a sample of West Indian 
Liberian Coffee worth looking at 

We are, dear Sir, 
Yours obediently, 

GiLLEsPIE Bros. & Co. 

THE FERNS OF JAMAICA. 
An article on this subject, especially dealing with Filmies, appears 

in the Transactions of the Botanical Society of Edinburgh (Vol. 
XXII, pt. I, 1901) by Rev. Dr. Paul, who paid a visit to this Island 
afew years ago. He compares the area of Jamaica to that of Inver- 
ness-shire, and remarks that whereas in the whole of the British Is- 
lands there are only 47 species of Ferns, there are 473 in Jamaica. 
He says that “anyone who loves Ferns, and has means and leisure, 
would find that a holiday spent in these islands (Jamaica, Grenada, 
and St. Vincent) would repay him a thousandfold in the interest and 
pleasure he would experience at the time, and in a store of delightful 
recollections which would be a cherished possession to him all the days 
of his life.” 
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ADDITIONS AND CONTRIBUTIONS TO THE 
DEPARTMENT. 

Liprary (Serials). 
EuUROPE. 

British Isles. 
Botanical Magazine, June. [ Purchased,] 
Chemist and Druggist, May, 31. June,7. [Editor.] 
Garden, May, 31. June,7, [Purchased.] 
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VANILLA CULTURE AS PRACTISED IN THE 
SEYCHELLES ISLANDS. * 

By 8. J. GALBRAITH. 

GENERAL CONDITIONS. 
Vanilla cuttings are said to have been first introduced into the Sey- 

chelles Islands in 1866, probably from Bourbon (La Réunion), where 
the plant was grown extensively after sugar began to fail, about 1850. 
Plantations were gradually established and extended by the multipli- 
cation of these original plants and from others subsequently imported, 
and for many years now the colony’s prosperity has largely depended 
on vanilla. 

If kept free from disease it is a plant of extraordinary vitality; and 
here, where moisture and heat, its main requirements, are both ample, 
the sort of soil it is grown in seems to be of no great importance, pro- 
vided that, if it be very poor, the roots are kept well supplied with 
manure. It iscultivated in the Seychelles from near sea level to 1,800 
feet altitude, and does well (except for disease) at all altitudes between 
these extremes. 

The rainfall is generally about 100 inches—that is in Port Victoria, 
which lies low; in the hills the precipitation is probably from 10 to 30 
per cent greater; and in drier districts, away from high lands, where 
little timber is left, it must be considerably less The fall is fairly 
evenly dist:ibuted throughout the year, but a dry spell, which is 
necessary to bring vanilla into flower, is to be looked for in July, Au- 
gust, or September, while the heaviest rains most frequently come in 
December. Even where rain has not fallen for some time the air is 
very moist, and for want of more exact information on this head it 
may be stated that, generally speaking, in the hills common table salt 
will deliquesce in a day or two if left uncovered. The range of shade 
temperature for day and night from sea level to 1,800 feet, may be put 
at 90° to 70° F. The former is exceptional, the latter frequent, 
especially in early morning when the monsoon is blowing. Occasion- 
ally 6&° may be registered, but seldom lower. Of soils, three very 

*U.S. Dept. of Agriculture, Division of Botany, Bulletin No. 21, 1898. 
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different sorts may be mentioned, in all of which vanilla does well here : 
(1) Rich vegetable mould, common enough in forest land as a thin sur- 
face skin, and also éccurring deeper in valley bottoms. For a quick 
growth this is excellent. (2) A greasy red clay, also in fair quantity, 
on which vanilla makes good growth. (38) Coarse quartz sand, or 
gravel, apparently derived from disintegrated granite, not common, 
but met with in considerable patches here and there. Though so ur- 
promising to look at, this is, perhaps, the best of all. It gives free 
drainage to the roots, and in wet years plants fixed on it are more 
likely to crop than those on closer soils, while with ample manuring 
they grow remarkably well. 

The manner of setting out plantations in the Seychelles has under- 
gone changes within the last twelve years. Formerly plantations were 
seen with the rows of vines planted so close together as scarce to leave 
room for workers to pass between them. The yield per acre under 
such conditions was sometimes enormous, but when disease onee started 
in a vanillery thus arranged its destruction was rapid and complete, so 
this system has been mostly given up. Since the loss of so many close- 
lined plantations the distance between the rows has been increased. | 
Living wood, i. e., small trees, are used as supports for the vines, these 
being festooned from fork to fork; but many planters have made use 
of hard-wood posts and bars, the former being notched on top and the 
Jatter laid inthe notches, resting thus 4 to 6 feetfrom the ground, ac- 
cording to fancy. Over these bars the plants are hung being 
looped up as growth is put on. Wire is sometimes also used instead of 
horizontal bars. It is much cheaper, but otherwise has disadvantages, 
notable among which is that it sways with wind and is liable to 
break the vines, the curvature being too sharp over such a small round 
surface. However, when plants thicken into a mass this last drawback 
mostly disappears. | 

A third, and, as the writer believes, much better way of growing 
vanilla, is now more generally coming into practice. This is to plant 
each creeper on a tree of its own, and where land is cheap it is an 
advantage if these are well apart. So arranged, the general mainte- 
nance of a vanillery is certainly more expensive, inasmuch as isolated 
plants require more manure than when the same number are closely 
grouped together. The work of flower pollination and crop gathering 
zs also more laborious. But more than a counterpoise to these disad- 
vantages is the increased security this method of planting gives against 
wholesale destruction from disease ; for when so arranged a siek plant 
ean be removed and destroyed with greater chance of this being done 
before any of its neighbours become affected; whereas when growths of 
different plants are interwoven, either in their roots or shoots, it is 
difficult to know when enough has been taken up, and there is every 
likelihood of the disease becoming established beyond control. 

STARTING A VANILLERY. 

To give some notion of how a vanilla plantation is set out and 
carried on in this colony, it will be convenient to assume that the tree 
method of planting is the one adopted. A great variety of trees will 
serve the purpose. Here, on most pruperties, there is anabundance ready 
for the work; but of course where this is not the case suitable trees 
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must first be planted. In selecting trees those should be chosen which 
do not grow too large, but give moderate foliaga (a bout half shade) 
without ever losing all their leaves at once, and having plenty of 
‘branches from 5 to 7 feet from the ground, affording forks enough to 
train the vines through. 

No hard and fast rule can be laid down as to the distance trees 
should be kept apart Here formerly, as above stated, vanilla was 
grown in dense masses with great success fora time. Elsewhere it 
may be advantageously so grown now. However, it is safe to state 
that overcrowding in any kind of planting invites disease, and the 
farther plants are kept apart the more likely are they to remain healthy, 
A 4-foot radius would be a moderate allowance for the roots of a vi- 
gorous vanilla plant, and if one foot is kept clear around the cirele 
allowed to each plant’s roots this would give 9 feet as the distance 
between the trees. It would be difficult to insure the plants being kept 
distinct in less space. Where suitable trees are already growing on the 
land to be planted, these can be thinned out if too close, or they may 
be left in small lots of three or four or more together, a sufficient clear 
space intervening between each lot; but in that case if one vine of a 
group showed disease, the whole would have to be removed. Many 
trees stand topping, and it is a great advantage when they do, for on 
being cut 7 feet or so from the ground branches spring from near the 
cut part at a convenient height, and the best situated of those can be 
chosen to train the vines through, the rest that grow awkwardly being 
removed. About 5 feet from the base is low enough to allow any to 

row. 
Trees being in readiness, planting may be done at any time of year 

here. If during a wet spell, vanilla will sprout all the quicker; should 
it be dry, the plants will delay a little, but there is no fear of their 
missing if properly planted, and the one danger point to guard is where 
‘the vine leaves the earth. This part of the vine is burnt through if 
not shaded with grass or leaves. However, this also would only mean 
a little delay in the start of growth; for though they take some time 
longer about it, vanilla cuttings will grow well enough if merely tied 
to the trees with their lower ends some inches clear of the ground, 
Illustrative of the extreme vitality of plants under adverse conditions, 
it may be mentioned that in neglected plantations, where the vines 
have been allowed to climb well up into the branches of good-sized 
trees, and then been broken in attempting to get them down, the broken 
‘portions, sometimes partly swinging free, have remained green and 
capable of growth for upwards of a year, sending down long aerial 
roots 15 or 20 feet in length, and in some cases where these have 
escaped injury the broken plant may re-establish connection with the 
soil and start to grow again. If planted clear of the ground and 
merely tied to the supporting tree, it is advisable to tie two or three 
Jarge leaves round each vine for the distance of 3 feet up; thus shaded 
the aerial roots quickly burst through the stem, and, getting something 
to cling to at once, soon make their way to earth without injury. 

In starting a new vanillery, where the estate has no plants these are 
readily purchased here at small cost. From 2 to 3 rupees (55 to 90 
ents) per 100 fathoms is the usual rate for cuttings, the fathom being 
what aman can span with outspread arms, a good sweep of the vine 

115 



116 

hanging in a curve between his hands. Where choice is possible, 
although oldish cuttings will grow pretty well, it is best to have the 
plants of recent growth ; in fact, growing shoots, cut off close to where 
they spring from the parent vine, are preferable. At their point of 
origin the nodes for some distance are close together, and though roots 
will strikefrom any joints, they have a natural tendency to do so quicker 
at the shoot’s base. As to the length of cuttings to plant, opinions dif- 
fer; but there can be no question that the longer cuttings produce 
cropping plants sooner than the short ones. If a 2 or 3-foot branch is 
planted, the shoot it gives is invariably more slender and slower of 
growth than would be that from a 6-foot cutting, and up to 10 or 12 
feet every advantage lies with the longer plants, except the additional 
expense. 

‘The question as to whether cuttings of that length are to be planted 
whole or divided into two or three plants should be settled by their’ 
cost. It is usual here to loosen the soil with a hoe where vanilla is to 
be planted, and bury the end, laid horizontally, an inch or two in the 
earth. Quite as good a way is merely to press the lower part of the 
plant into the soft soil until it is flush with the surface. On sloping 
land loosened soil washes away sooner with heavy rain, and in such. 
situations it is best to leave the ground quite undisturbed. In any 
case the leaves on that part of the vine which rests in or on the ground 
are cut off fairly close to the stem, and an arm full of leaves, fern, 
grass, or forest sweepings laid on top to the depth of 3 or 4 inches, 
for a couple of feet around the plant. Its roots will not need to be 
mulched for a greater distance than that for some months to come, and 
to cover a large area would be useless. As new top dressings are 
laid on, which must be done when the first supply rots down and 
becomes thin, these can be gradually extended to allow of more root 
spread, till the limit of 4 feet radius is reached. If well covered, the 
roots do not run much; only starved vines run far with their roots, 
seeking nourishment ; where this is plentiful they mat in and beneath 
it. Being entirely surface feeders, should any make their way beyond 
the cover they can be gently lifted and tucked under the decaying 
leaves, etc.; but this isa hint that the plant needs a new supply of 
top dressing. The number of joints laid on or in the soil will vary 
with the length of the plant, but should not be less than three for this 
mode of planting, while for long cuttings six or seven joints are 
needed for a quick start. 

If of sufficient length, the free end of the planted vine is hung 
through a fork of the supporting tree, but it is also advisable to tie it 
in two or three places to the tree to hinder swinging and chafing. The 
material used for these ties here is a fibre called vacoa* which rots in 
about a year, by which time the plants should have tendril-like roots: 
enough to steady themselves. When once properly planted, the cut- 
tings will need little or no attention for some months, but when the 
growth becomes vigorous the shoots must be looked after. Such of 
them as have grown clear of their supports are hitched up and, if long 
enough, hung through one of the forks. An occasional tie here may 
also be necessary, but in general a leaf or two of the growing part can 

* Obtained from a species of screw pine, Pandanus utilis. 
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‘be hooked on to some other fixed part of the vine, and in a few days, 
unless blown loose, the tendrils will have fastened to the leaf, and thus 
support the plant. Shoots must not be allowed to climb very high 
among branches of the supporting tree, especially if there be many and 
close together, or there will be breakages in getting them down. For 
this purpose, when they get beyond hand reach, a fork stick 6 or 7 feet 
long is useful. The fork is worked between the tree and climbing vine, 
and its tendrils in succession are broken by pushing and twisting the 
stick when they are within the fork. The last two or three tendrils 
are easily broken or leave the tree without breaking, and care should 
be taken when the vine is nearly clear to catch the stem of it high up, 
within the stick’s fork; it can then be lowered gently without fear of 
breaking. 

Some judgment is necessary in selecting the fork of the tree through 
which each shoot is to hang, a fork whose height fits in with a natural 
bend of the vine, if it has one, being chosen; otherwise one whose 
height takes the vine between joints is best, since if bent at a joint the 
vine is apt to snap, especially so when vigorous growth, being then 
full of sap and brittle. In good growing weather—i. e., warm, still, 
and moist—healthy, well-nourished vanilla vines grow very rapidly, an 
inch per day being no uncommon rate. 

PREPARING THE VINES FOR CROPPING. 
If the plants have done well they should be ready for such prepara- 

tion in about eighteen months, more or less, according to the season. 
Formerly in this colony they were allowed to grow on until a spell of 
dry weather set-in prior to the usual blossoming time. The growing 
ends were then cut off and all new shoots removed as they showed till 
flowers began to come or till the season for them was past. When the 
dry spell proved a long one, this seemed to answer pretty well; and 
aimdeed, under these circumstances flowers would come in any case, 
whether growth was checked or not. But now it is more usual to stop 
the growing ends some nine or ten months, in the first instance, before 
flowering time. In the majority of cases the terminal bud will push 
and this new shoot should also be rrmoved when 5 or 6 inches long— 
not earlier, else the next to the last bud is apt to grow. 

After the second checking most vines will shoot, far enough back to 
allow of the shoots being left These grow on for the next year, and 
the stopped branches hang down with their lower ends a gvod foot or 
more from the ground, being generally from 4 to 6 feet in length, ac- 
cording to the heights of the forks through which they are hung and 
the positions of the new shoots, though these generally spring just be- 
fore the last bends of the checked branches, which are to be the cropping 
parts. The new growths behind these are supposed to drain them of 
their sap, and thus conduce to flowering. However that may be, these 
«checked hanging branches have certainly more tendency to flower than 
other parts of the vines. Flowers take some six weeks to develop from 
the moment they burst through the buds to their time of opening, but 
this period varies in length with the weather, continuous dryness 
xetarding and moderate showers hastening their development when 
nce started 

The growing branches of vines should now be checked again for the 
following year’s crop. These will be less troublesome in putting out 
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inconvenient shoots, as the plant’s sapis more apt to go into flowering” 
branches, where nourishment is now more needed. Could the whole: 
work be performed in a few days, this change in the direction of sap’ 
flow should be done preferably ten days or a fortnight before flowers 
begin to open. In a large plantation, unless the hands are very numer- 
ous or the shoots have been arranged beforehand so that there is little 
else to do than cut their ends, it will take some weeks to accomplish this,. 
and therefore work must begin earlier or finish later. If the dry spell 
necessary for flowering has lasted a good while and can fairly be de- 
pended upon to continue long enough, the growing ends may be cut 
earlier ; but it must be borne in mind that if rain in quantity cc mes too- 
soon and, in addition to the stimulus given by it, the branches intended. 
for flowering have also the sap from previously growing shoots poured 
into them, the chance of their cropping well will be much diminished. 
Many a promise cf a fine crop is ruined by too early rain here. The 
country, climate, and the planters’ skill as a weather prophet must gov- 
ern this undertaking. 

An abundant supply of leaf mould should be in readiness for laying 
on the roots at this season, and should be applied when flowers begin- 
to open, ora little before. If previous dressings have been so timed 
that vines are in a somewhat straved condition when flowering is 
expected, the chances of a good blossoming are increased, but this 
practice needs judgment, or a poor quality of pods will be the result. 

There used to be a strong current here, no doubt with some grain of 
truth in it, to the effect that in a very wet season the only vanilla 
planter who had any crop was one whose pigs had got adrift in his 
plantation and spent the night in grubbing up vanilla roots. This. 
method of producing flowersis not recommended, but it 1s quite possible 
that careful and systematic root pruning might be carried on with ad- 
vantage in wet years, if one could tell before hand when these were coming. 

POLLINATION OF THE FLOWERS. 
The work of flower fertilization (pollination )-for they have all to be 

fertilized by hand, and that on the day they open—is mostly done by 
women and cbildren. The operation is avery simple one, and an 
average negro will acquire the knack after being shown a few examples. 

EXPLANATION OF PLATE. * 
Fig. 1.— Portion of stem of Vanilla plant, with leaf, aerial root, and 

cluster of flowers; a, front view of Vanilla flower; 3, side 
view ; ¢ aerial root, with root hairs. 

Fig. 2.—Single flower of Vanilla, exhibiting the first stage in the pro- 
cess of artificial fertilization 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 contect with the stigma 0b. 

Fig. 3.—Single flower of Vanilla, exhibiting the second stage in the 
process of artificial fertilization ; ) 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 

* From Kew Bulletin. 
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column; the side lobes of lip, separated as shown in Fig. 2, are 
represented at back of the column]; a, the position of polle 
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; ), the 
stigma, or viscid surface on which the pollen masses must be 
placed to ensure fertilization. 

Fig. 6.—Enlarged section through top of the column; a, one of the 
pollen masses in situ; 5, the stigmatic cavity. 

Fig. 7.—Enlarged section through top of the column; a, the pollen 
masses, having been transferred from a, Fig. 6, are now re- 
presented in contact with the stigmatic surface. [Although 
diagramatically shown, these figures give a tolerably good 
idea of what is actually necessary in order to produce fertili- 
sation in a Vanilla flower. | 

The whole affair is very much easier done than described, and with 
flowers fairly numerous an ordinary hand will fecundate a hundred or 
so per hour. Early morning, from 7 to 9, is the best time for featiliz- 
ing ; but the work may be started wi h sunrise and carried on well into 
the afternoon, though about midday flowers begin to close some and the 
work goes slower. Most plants in full erop produce many more flowers 
than it is adviable to fertilize, for other parts of the vines, besides the 
checked hanging branches, blossom in favourable seasons, andthe num- 
ber of pods which a vine is able to mature properly must be estimated 
from the plant’s size and condition. In the course of four or five years, 
though by that time the planted cutting willbe spent, if well cared for 
it will have grown a large quantity of vine; and as each new shoot, 
when long enough, sends down aerial roots in its own behalf, it becomes, 
so to speak, an independent plant and the parent of others. [f none of 
the shoots from a strong growing vine have been removed the mass of 
growth in time becomes enormous, and may be equal to maturing a 
hundred or more good pods When the supporting tree is stout and 
furnishes forks enough to admit of the vine being spread out so as to 
let plenty of air through it the vine may be allowed to accumulate to 
this extent, and if it gives, say, 20 clusters, each yielding 10 or more 
flowers, 5 or 6 might be fertilized on each 

But, generally speaking, about 30 pods to a vine is as many as should 
be left, and he would be a lucky planter who should average that num- 
ber. In selecting flowers to fertilize those should be chosen which 
spring from the lower part and from the sides of the flower stalks, 
from which position they grow straighter pods than those coming out 
on top. In favourable weather, i. e., moist but not heavy rain (which 
latter often washes the pollen grains away before they germinate), 
only a small percentage of flowers will fail of fecundation. In case of 
failure, the flower drops off in three days or less, but otherwise remains 
attached to its stalk and slowly withers; the gynostemium adheres to 
most pods till they begin to ripen; thus it is easy to see the number 
successfully fecundated in each bunch, and where enough are secured. 
the rest can be broken off. Later it is advisable to cut clean off with 
a knife the flower stalk a quarter of an inch or so beyond the last fer- 
tilized flower. Some planters plaster a bit of sticky clay on the cut 
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surface to prevent it rotting back. -Dry lime is perhaps better; this 
may be dabbed on with a piece of cloth dipped in the powder. 

Pods grow to their full size in five or six weeks, but take some eight 
months, more or less, according to the altitude at which they are 
grown, or the amount of shade over them, before they ripen. The 
mdication of ripening is a slight yellowing of the whole pod, which is 
more marked near its freeend. When under too much shade the 
change in color is less noticeable, and many pods grown in such places 
split before they are gathered, and for that reason lose in value. To 
guard against splitting, and yet gather them at perfect ripeness, they 
should be be gone over every other day. In removing them from the 
ower stalks the pods are grasped one by one near their attached ends, 
very slightly twisted, and at the same time pressed aside with the 
thamb. They must be taken off quiteclean. Ifa bit of the flower 
stalk comes away with a pod, as sometimes will happen, it should be 
eat off smoothly. Any break or crack in the pod itself, however, near 
ats butt, ranks it as an inferior quality. Buyers are very particular in 
this respect. After each day’s gathering, before the pods are started 
on their first stage of curing, it is well to sort them roughly into four 
elasses: 1, long; 2, medium ; 3, short, and 4, split. 

CURING THE PODS FOR MARKET. 
There are many different modes of preparing vanilla, but for brevity’s 

sake one alone will be described; it is probably the simplest, and 
appears to be as successful as any other. About 400 of the longest 
pods are placed in a basket and plunged into hot water (190° F.) for 
ten seconds ; this is repeated twice, the dips being increased to twelve 
and fifteen seconds respectively, with intervals of half a minute 
between each two. After the third dip, when most of the water has 
drained off, the pods are placed in a wooden box or barrel lined with 
blankets, and closely covered up with the same material. When lot 1 
is finished, lot 2 is similarly treated, and for them the water may be a 
few degrees cooler, or the dipping times a trifle shortened ; and so also 
with lot No. 3, while No. 4 may be treated as No. 2. Perhaps it 1s as 
well to add that 190° F. is not an absolutely essential heat, but is about 
as high as it is safe to go; while even the longest pods may be 
adequately treated in water at 170° F. if they are kept in it long 
enough. An experienced preparer will be guided more by the appear- 
ance of the pod after each dip than by any fixed formula. Where 
amall qantities are dealt with less heat is needed, and the above 
figures are given for a boiler 22 inches in diameter by 12 inches deep. 
It is best to have good-sized boxes or barrels to sweat the pods in, 
those holding 2,000 or 3,000 each being preferable, for the more pods 
there are together the better heat is retained The lots (1, 2, 3. and 4) 
should be kept apart, a fold of blanket being laid on each if all go into 
one box. By the following morning they should have changed to 
chocolate or puce colour, and are then ready to spread on the drying 
shelves ; but if there is a large number together, andthe heat has been 
well kept in, they may be left for another twenty-four hours. 

A curing house for preparing a crop up to 2,000 pounds (dry) may 
have the following dimensions and fixings: 30 feet long, 15 feet broad, 
13 feet in height of walls. It should be divided into four compart- 
ments, two on the ground and two above, each being approximately 15 
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3 ‘by 15 and 64 feet high. One compartment on the ground floor is used 
, as a hot room, having a flue 2 feet wide covered with sheet iron running 
; through the centre Ifthe heat is too intense from this, sand may be 

sprinkled on top to reduce it. Above this flue and around two sides of 
-the hot chamber tiers of shelves are fixed 6 inches apart, on which the 

ods are spread to dry. The shelves may be conveniently made of 
Taths, on top of which mats or canvas can be laid ; or fine-meshed wire 
netting would serve the same purpose, perhaps, better than anything 
else. Compartment No. 1 is the hot room. Dotted lines in it and in 
Nos. 3 and 4 indicates where shelves are fixed; D, door; W, window, 
etc. The table is used for sorting green pods on, and is otherwise use- 
ful at final measuring time and when the pods are ties into packets. 
No. 3 is above No. 1, and is also a warm room, some heat from No. lL 

GROUND COMPARTMENTS. 
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TUPPER ROOM 
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4 
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ScaLtE: One Quarter [NcH=ONE Foor. DV. Door. W. WINpDow. 

‘Fic. 2—Plan of curing house. (Uotted lines indicate where drying shelves are 
. fixed). 

coming up through the floor. The clear spaces in Nos. 2 and 4 have 
fibre mats spread on them when required, and on these the pods are 
handled and sorted as they progress in curing. The worker, sitting 
on the floor, keeps the four 1 :ts of pods—long medium, short, and 
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split—distinct on the shelves. This facilitates the sorting, the short 
and split pods needing to be examined svoner and oftener than the 
longer and sound sorts, as they dry more rapidly. 
A good average heat for the hot chamber is 110° F. A few degrees’ 

more or less does not matter, but pods are apt to dry too quickly if the 
heat is much greater. The slower the process the more uniform and 
better is the result. As they begin to turn soft and show longitudinal- 
wrinkles the pods are removed from room 1 to 3, and after reaching @ 
certain degree of flexibility they pass on to the shelves in room 4 and 
there finish their curing, If kept too long in either a hot or a warm 
room the thin ends of pods shrink too quickly, and this is to be avoided. 
In a large crop there are always some inferior, ill-nourished pods, in 
which this occurs, but the last remark will be useful to a beginner, 
When fully cured the pods are much wrinkled and pliable, bending 
easily around one’s finger. There is considerable difference in the 
degree of dryness preferred by different curers. If the contents move’ 
easily all along a pod, without any unevenness being noticed when it 
is drawn between the finger and thumb, it is nearly dry enough; but 
the right stage can only be learned by experience 
When finished the pods are well wiped with bits of soft flannel and 

then kept in boxes with close-fitting lids. It is better to sort them 
roughly into lengths as each day’s lot is put away and tie up in the 
various sizes in bundles of about 200 each if the numbers allow of it, 
for they have to be examined once or twice a week in order to remove 
the moulded ones, and thisismuch more quickly done with bundles than. 
when they are loose. Moreover, it makes the ultimate accurate meas- 
uring easier. Hither at this time or later the different qualities are 
more exactly separated, none but faultless pods, without scar or defect 
in curing, being allowed in the first quality. The rest rank as seconds, 
etc. The split pods and the pods that have been cut on account of mould. 
are also kept distinct. It is well to keep a crop at least three or four 
months before marketing. By that tine nearly all shaky pods that are 
liable to mould will have shown themselves. All are then measured 
and tied up in neat bundles of 50 pods each of even length, the pods 
varying in length not more than one-eight of an inch. 

‘he general slightness of a marketed crop has much influence on the 
price it will bring, and whatever whims buyers get into their heads the 
producer must conform to or suffer in pocket. Bundle tying is some- 
thing of an art, and a deft hand at it is valuable. Sixteen or there- 
abouts of the shapeliest pods in each 50 are selected for the outside ;. 
the rest are tied up as a core, being kept in position with a few turns 
of the fibre tying cord, while the chosen 16 are carefully placed round 
them, The bundle is tied in either three places, near each end and in 
the middle, or in two places, an inch or more from the ends, according 
to the length of bundle. The core-holding string is pulled out before 
the final tie is fixed. Two-tie packets are boxed as they are. With 
those of three ties buyers prefer that the end cords be removed before 
packing, to enable them to examine the bundles inside and see if the 
contents are of uniform quality. If kept tied some time before being 
packed the bundles set, as it were, and retain their neat shape. The 

tin boxes used here for packing vanilla in measure 12} by 84 inches in 

width, are 44 inches deep, and hold about 12 pounds. Hach box has 
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a label pasted on it which bears the grower’s trade-mark, the length 
and number of packets, their quality, and net weight, and a similar 
label is put inside. As some chemical action is set up when vanilla 
rests in contact with tin or iron, thin vegetable parchment paper is 
placed in the boxes to keep the two apart. The lids are then sealed 
close with pasted paper and the tins packed in wooden cases, 6 in each, 
and thus dispatched to market. 

MISCELLANEOUS INFORMATION AND NOTES. 

A fair crop should average about 100 cured pods to the pound. 

Pods per pound. 

Fresh gather-| Dry (about). 
ed (about). 

9 inch pods © D. 20 i 65 
8 inch pods ae 25 80 
7 inch pods cna 33 110 
6 inch pods whe 50 160 

‘The following crops, produce on one estate during the last five years, 
will serve to show how uncertain are the returns from vanilla growing 
here : 

Pounds. 
1893 (long dry spell for flowering time in 1892) iY 1,800 
1894 (rain came too soon and spoiled good promise) see 120 
1895 (next to no dry spell for flowering in 1894) ae 40 
1896 (excellent promise mostly spoiled by too early rain)... 500 
1897 (similar to the year before) ° 600 

i Expenses for labour during these years would be about 7,000 rupees 
(about $1,600 to $2,000). Present price of vanilla (June, 1897) in 
London market averages about $6 (25s.) per pound. The currency 
here is in Indian money—that is, rupees; nominal value of rupee, 1s. 
to 2s., but the actual value varies with price of silver and at present 
ranges between Js, 2d. and. 1s. 8d. 

The day beigns at 6 a.m. and work continues until 5 p.m., or to4 p.m. 
on some prcperties ; 11 to 12 is breakfast time. Rough work is quickest 
got through by giving “ tasks,” when the negroes become energetic. 

Ordinary estate laborers are paid 12 rupees ($3.40) per month ; 
wcmen for crop curin g, etc., are paid 9 rupees ($2.60) per month ; 
women and children for flower fecundating, one fourth rupee (7 cents) 
per day, the “day” begin when work is over, early or late. Vanilla 
packet tying, 2 rupees (58 cents) per 100 bundles of 50 pods each; 
vanilla measuring, 2 rupees (58 cents) for same quantity (5,000 pods). 

Straight-stemmed palms, if stout, may be used for supporting the 
vanilla vines. By driving hard-wood pegs into them obliquely at suit- 
able heights the vines can be hung about them as in iree forks. 
When long vanilla cuttings are planted near blossoming time, some 

of them often give flowers soon afterwards. It is best to cut these off, 
as cropping a vine when newly planted lessens the growing power, and 
it may hang for many montbs, but in a regular plantation vines flower- 
ing too heavily may be relieved by cutting off one or more of the flow- 
ering branches. These may be planted for the one small crop they will 
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give—8 or 4, or up to 10 or 12 pods, according to length and vigour. 
For this they may be planted close together on low bars and posts, and 
need well-rotted manure for immediate and abundant nourishment. 
The best time to plant for this is a few days before the first flowers 
open: if cut earlier many of the flowers will die back. 
Cropping branches may be allowed to flower for two years if they 
have not missed a season, but never more than that, as the pods they 
then give are invariably very inferior: the best are on young wood a 
year or so old at flowering. 

Prunings, when not too old, may be sent out to rear new plants from. 
‘When extending the plantations it is better to plant the shoots from 
the prunings rather than the prunings themselves, if they are over 2 
years old. If flung into jungle, especially amoung rough ground, 
rocks, etc., where there is shade and decayed leaves, they grow in a 
wonderful way without any attention and yield the best of cuttings. 
When shoots are checked for cropping branches, some of their tendrils 
occasionally elongate into aerial roots, and should then be cut off, or 
they will keep the branch full of sap and hinder its flowering. 

Short varieties of grass seem rather beneficial in a plantation; cum- 
-bersome weeds should be hand pulled, never hoed. 

During early crop gathering, before ripe pods are numerous enough 
to make it worth while using the hot room, they are cured under blan- 
kets in the sun, but have to be taken in at the hottest part of the day 
if sunshine is continuous. This used to be the sole method of cur- 
ing here, and when used now gives excellent results in favourable 
weather; but dependence upon the sun is risky, and upon the whole 
the process is cumbersome and costly. Hand trays, that can be piled 
up on top of each other and carried between two men, are used to 
spread the blankets on, a fold being below as well as above the pods, 
and these are supported on low double rails to keep them clear of the 
ground. In unsettled weather showers have to be watched for, and 
the trays carried under shelter till the weather again becomes fair. 

If there is a pinch for space in the curing house, pods in the hot room 
may be spread two or three or more deep on the shelves and tumbled 
up daily 1.e., such of them as are not taken off and re-sorted. _ 

In mulching vanilla roots, and especially at crop time, the plants are 
much more benefited if the mulch be of two sorts, well-rotted leaf mould 
being put on first for immediate action, and above it a layer of withered 
fern or the like, which decays more slowly. When heavy top dressings 
of quick-decaying manure, grass, etc. have rotted down, they get beaten 
away by rain, the network of roots becomes exposed, and may with 
advantage be lightly coverd with a thin sprinkling of good soil. 
Obviously it is better to apply this before the roots become bare or vis- 
ible. The vanilla roots delight in twisting among stones, large and 
small, and flattening against their lower surface when not embedded in 
the soil. When these are of a convenient size and handy in a planta- 
tion, the root circuit allowed to each vine may be ringed with them. 
Vanilla may be grown on trees of thick foliage if these are of a sort that 
will stand being well pruned annually. Wild cinnamon, which gives 
dense shade, is sometimes used for th’s purpose, the branches being 
nearly all cut off each year about pod-ripening time, which also lets the 
un get at the vines for fiowering. The contrast between former some- 
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what dense shade, which has grow since last branch trimming, and 
the strong light let in by the pruning seems to help toward blossoming. 

Under large, high trees, wide apart, where to plant vines on other 
small-growing wood between them would make the shade too close, 
vanilla may be fixed on tripods of durable wood, the three stakes being” 
tied with wire crosswise, some little may from their top ends, so as to: 
furnish forks over which the vine creepers may climb. High up in the 
hills here the plants may be grown in this way without any shade at 
all, but the plan is only suitable for level grounds or moderate slopes.. 

SUMMARY. 

The foregoing account of vanilla cultivation, being the outcome of 
experience gained in the Seychelles alone, and there chiefly in the hills, 
may need many modifications to adapt it to different circumstances per- 
taining to other lands, and, indeed, possibly may be of little use for such. 
For instance, in a drier climate irrigation might be needful, and it 
would not be necessary with a reliable, sufhcient annual dry period to 
prepare vines for flowering by checking their sap flow in certain bran- 
ches, as it isin this colony. This isnot found necessary in certain 
districts where the rainfall is not such as to keep plants growing con- 
tinuously, for they stop growing of themselves and come into flower 
without coaxing. 

Again, under less favourable growing conditions the vines would. 
need more nutriment and attention to stimulate growth. 

These and similar considerations which will suggest themselves to 
the reader may serve to save a briefsummary from appearing too dog- 
matic. 

The following conditions of climate, method of growing, etc., appear 
to the writer to be most favourable to the successful cultivation and 
handling of the vanilla crop : : 

Climate-—With shade temperature ranging about 80° F., never 
much above or below it, and a humid, still atmosphere; a rainfall of 80 
to 100 inches or more, evenly distributed through ten months in the 
year, the remaining two months being dry, with occasional short and 
very light showers—the ten wet months for continuous luxuriant growth, 
the two dry ones to check it and bring vines into flower. 

Soil.— A skin of rich vegetable mould resting on a porous substratum. 
Failing that, with the above climate, vanilla should do well on any soil 
if the roots are kept covered with decaying vegetation. 

Situation.—Moderate slopes. 
Shade.—Small-leafed trees to let checkered sunlight through. 
Pianis.—Cuttings 10 to 12 feet long of growing shoots, which should 

not cease growing if planted after the dry season, but go straight on 
and flower fully in two years. 

Pianting.—KHither in line on posts and bars, or on shrubs of suitable 
size and leafage, at the risk of wholesale destruction from disease: or 
plants well kept apart, each on its own support, so that any vine show- 
ing signs of sickness may be removed before infecting its neighbors. 

Culture.—Plantations to be gone through bimonthly ; shoots on the 
ground looped up; climbing branches brought down; decayed leaves, 
etc., laid on roots for manure when needed. Preparations for flower- 
ing according to climate. 
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Cropping.—F lowers to be pollinated in forenoon, preferably such 
as will hang clear and grow straight pods; quantity regulated accord- 
ing to mass and vigour of each vine, but not such as to hinder the 
start of new growth for more than two or three months. Pods should 
be gathered every other day. 

Curing.—The slower the better, beginning in a heated room at about 
110° F. for some days, then in a cooler one, 90° to 100° F., finishing at 
ordinary temperature; humidity of airkept down if need be by char- 
coal braziers. 
Marketing. — Qualities and lengths kept distinct, made up in packets 

of 50 pods, and neatly packed in tins holding about 12 pounds each. 
Labour.—Cheapness and intelligence are of the greatest importance 

in vanilla production, The cultivator must himself have his eyes 
everywhere ; the best of labour known here deteriorates quickly if left 
to itself. | 

td 
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JAVA VANILLA. 
Concerning the profit on the cultivation of vanilla on a small scale, 

My. Ligtvoet, of Java, has given some interesting information at the 
annual meeting of the Soekaboemi Agricultural Society. He had 
grown vanilla on asmall piece of ground measuring 2} acres; the 
yield was 172lbs. The parcel of vanilla was consigned to Amsterdam, 
and sold there at an overhead price of 15f. per kilo. (lls. 8d. per lb.). 
The total net proceeds, after allowing for loss of exchange, were £82 
lls. 4d., and as the expenses in Java had amounted to £2 7s. 2d., the 
net profit obtained was £80. 4s. 2d. “4 

The author considers that the cultivation of vanillain Java would 
be very remunerative for the small grower. The difference in the 
price paid for Bourbon vanilla as compared with that grown in Java, 
is due chiefly to the fine aroma of the former, and also to the fact that 
pracels of Bourbon vanilla are always of equal quality. He attributes 
the inferior aroma of the Java product to the fact that. fertilization of 
the plants is there produced artificially, whilst in Bourbon it is brought 
about by insects.—Chemist and Druggist. 

Present Prick or Vanitita.—At auction on Wednesday about 900 
tins, chiefly Seychelles, were offered, of which about half were sold at 
irregular but rather lower prices. Fair to good Seychelles, 7 inches 
to 84 inches, sold at from 13s. to 19s. 6d ; 5 iuches to 7 inches, 6s. 6d. 
to 14s ; 34 inches to 5 inehes, 5s. 6d. to 7s. 3d.; and inferior 3s. 
8d. to 8s. 9d. per lb.—Chemist and Druggist, 19th July. 

NOTES ON PLANTS IN THE GARDENS. 
BoMBAX MALABRICUM, DC. 

(Red Silk Cotton Tree or Simal Tree.) 
This tree is a native of india, Java and Sumatra. The trunk and 

branches are covered with large corky prickles. In the winter months 
the leaves fall, and before they appear again, the ends of the branches 
are covered with the handsome red flowers. The seed vessel contains 
red silk-cotton, ‘‘simal,” which is of the same character as the white 
silk-cotton, ‘‘ Kapok” of our native tree, (Hriodendron anfractuosum). 
Both kinds of silk-cotton are very useful for stuffing cushions, and in 
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favour, and that Europeans invariably become fond of it. 
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upholstery, but they are too short and too soft tobespun. The kapok 
fetches a higher price than the simal.—(Malvacee). 

CROTON TIGLIuM, Linn. (Croton Oil Shrub.) 

A small tree, 15 to 20 feet high, met with under cultivation through- 
out the greater part of India; probably indigenous or only naturalized 
in eastern Bengal and Assam and southward to Malacca, Burma and 
Ceylon. 

The nuts yield an oil which is orange yellow or sherry-coloured, of 
the consistency of coc nut-oil, has a slight odour résembling that of 
Jalap, and an acrid flavour. This is a valuable medicinal oil, which is 
used as a drastic purgative especially, when it is desired to act speedily 
and powerfully, and when only a small volume of medicine can be ad- 
ministered, as in cases of obstinate constipation, in dropsy, in apoplexy, 
in paralysis, and in cases when the patient cannot or will not swallow, 
when the oil may be dropped on the tongue. As prepared in India, 
it is frequently so much adulterated, that it finds no sale in Europe. 
The nuts are exported chiefly from Bombay and Cochin (often being 
also Chinese re-exports), and the oil isexpressed in England (Euphor- 
diacea.) 

Durio zisETHINvS, Murr. (Durian.) 

The tree producing the celebrated Durian fruit of the Indian Archi- 
pelago, is the only species of this genius of Sterculiacse. It forms a 
jarge forest tree attaining sixty or eighty feet in height, with some- 
what the general appearance of anelm. The leaves are densely co- 
vered beneath with minute scales, which give them a silvery red ap- 
pearance. The flowers are yellowish green, produced in little clusters 
upon the trunk or main branches. ‘The fruit is either globular or oval, 
and measures as much as 10 inches in length; it hasa thick, hard 
rind, entirely covered with very strong, sharp prickles, and is divided 
into five cells, each of which contains from one to four seeds rather 
Jarger than pigeons’ eggs, and completely enveloped in a firm luscious- 
looking cream: coloured pulp, which is the eatable portion of the fruit. 

This tree is very commonly cultivated throughout the Malayan 
Peninsula and Islands, where its fruit, during the period it is in season, 
forms the greatest part of the food of the natives. Considerable di- 
versity of opinion exists among epicures as to the relative merits of 
several well known tropical fruits, including the durian, the mango- 
steen, the cherimoyer, and the pineapple, any one of which is made to 
occupy the foremost place, according to individual taste. The flavour 
of the durian, however, is said to be perfectly unique; and it is also 
quite certain that no other fruit, either of tropical or temperate climes. 
combines in itself such adelicious flavour with such an abominably offen- 
sive odour, an odour commonly compared either with putrid animal matter 
or with rotton onions. It might be supposed that a fruit possessing 
‘such an odour could never become a favourite; but it is said that when 
once the repugnance has been overcoma, the durian is sure to find 

Ficus rELiciosa, Linn. (The Peepul tree.) 
A large glabrous, usually epiphytic tree, found wild in the sub- 

Himalayan forests in Bengal and Central India. Extensively culti- 
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vated in most provinces of India, though less frequently so in Burma.- 
The bark yields a tenacious milky juice which hardens into a sub- 

stance resembling Caoutchouc. The juice is used as birdlime. 
Lac is produced on the tree in India, It is there largely planted 

as an avenue and roadside tree. 
The peepul is “ believed to be inhabited by the sacred triad, Brahma,. 

Vishnu, and Shiv. It is used at the thread investiture and at the laying” 
of the foundation of a building. Vows are made to it and it is wor- 
shipped. So sacred is it that none will destroy it, even when it grows 
on the crevices of walls and buildings, pulling down the strongest 
masonry. Of its wood the spoons are made with which to pour clari-- 
fied butter on the sacred fire.” (Urticaceae.) 

OIL FROM CITRUS PEEL. 
In the Bulletin for May (page 70) a note is published from Mr. J. 

Ch. Sawer describing the écuelle-a-piquer, and giving the name of a* 
maker in Paris. 

The Curator of the Museum of the Pharmaceutical Society of Eng-- 
land has kindly interested himself in the subject. He states that in 
Palermo the sponge process alone is used, an overseer sitting in front. 
of a semicircle of workers. Mr. Holmes also applied to Messrs. War- 
rick Bros. about the machine, who have written the following letter:— 

Messrs. Warrick Bros. to Director of Public Gardens. 

7, Portpool Lane, London. 
June 19th, 1902. 

Dear Sir, 
By instructions of Mr. Holmes, of the Pharmaceutical Society of 

Great Britain, we have pleasure in forwarding you by Parcel Post, 1 
Pricker and 1 Scraper, tools which were used at our works at Grasse, . 
Alpes Mari.imes, France, in the production of Essences of Lemon,. 
Orange and Bergamot. 

You will notice that the points of the Pricker are rather blunt and 
this is in order that the peel should not bz too deeply punctured; the- 
Scraper or rasper was only used after the best oil had been obtained. 
After the oranges had been treated with the pricker they were rasped 
and the raspings were distilled which produces an inferior quality 
oil ; 

that more up to date methods are employed. 
We are, dear Sir, 

Yours respectfully, 
Warrick Bros. 

These instruments are in view at Hope Gardens. 

[Issued Aug. 20th, 1902. | 

il. 
We think that in Italy where large quantities of oil are produced- 

we a ea, ae, | | Ue 
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THE BANANA PLANT. 

The banana plavt is not propagated by seed, but by young plants 

which bud from the underground stem or ‘bulb,’ as it is called, of an 

older plant. This bud at first gets all its food material from the 

parent bulb, but very soon forms leaves and roots of its own. Its 

first leaves are very long and narrow as compared with those developed 

later. When the young plant is six or eight months old, it is about 

9 or 10 feet high, and its own bulbis 8 or 10 inches across. This is 

cut clean away from the parent, and the roots trimmed off. It may 

be planted as it is, but for convenince of carrying, and to prevent its 

being blown over before its roots anchor it, it is cut down to within 6 

inches of its bulb. This bulb soon shoots, both from the centre, and 

from eyes all round. One shoot takes the lead, monopolizing most of 

the food-material supplied trom the bulb, and this leading shoot is 

known henceforth as the plant—the others are its suckers. 

ROOTS. 

The roots push out in all directions horizontally, and some, from the 

base of the bulb, vertically downwards. The main roots are fleshy, 

not forming wood, but of the same thickness throughout like stout 

cords. They do not branch, but short thread-like roots grow out, 

and on these are the hairs which do the work of absorbing liquid from 

the soil. Ifa heavy wind shakes the stem, the thread-like roots are 

torn off, and perhaps even the cord-like roots are broken, and the 

effects are noticed for the following three or four months in the 

bunches coming small, 

Cutting the ends of the thick roots appears to encourage the growth 
of the thread-like roots. 
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The roots generally donot seem to have the power of adapting them- 
selves, like the roots of many other plants, to overcoming difficulties. 
On meeting a large stone they do not feel their wav under or over it, 
but apparently become injured. If the soil is either too wet or too 
dry, they decay ; if they are cut thrvugh, they burst out at the severed 
end into numerous branches of equal thickness, which continue to 
grow in much the same direction. They do not approach the surface 
nearer than about 2 inches, and the depth to which they descend, depends 
on the nature of the soil, modified by deep cultivation and drainage. 
Under favourable conditions the horizontal roots will be found at the 
depth of 2 feet 6 inches from the surface, and the vertical roots from 
the base at a depth of 4 feet 6 inches They grow rapidly, when the 
soil isrich and in good tilth, ata rate of 2 feet in a month for 
vigorous roots starting from the bulb I have traced them toa dis- 
tance of 17 feet from the stem, but their length depends on the 
encouragement, as it were, that they receive for extension 

The evidence afforded by their structure, points to the soil best 
suited to them,—a deep loam, well drained, but retentive of moisture 
from containing a large proportion of humus. 

STEM. 
The underground ‘bulb’ is the storehouse of food-material which is 

used up in the formation of roots and leaves and in their growth, in 
the formation of suckers, and finally in the development of the flower- 
ing shoot and the fruit. Tf a sufficient supply of material is not stored 
up in the bulb when the flowering shoot isin process of formation, the 
bunch will only bear a few ‘hands.’ This want of stored material 
may be due to various causes: the roots may not have been able to do 
their work properly, the leaves may have been damaged, or new 
suckers may have been allowed to drain the parent. 
When a bunch is cut, or naturally when the fruit has ripened and 

dropped, the leaves and stem decay while the food-material in them 
passes down into the bulb. Thence, very slowly and gradually, it 
finds its way into the bulb of the succeeding plant. The old bulb and 
its heir, the newer bulb, are connected by a large surface, and threads 
of communication pass from one to the other. The connexion may 
last and continue on to a third, a fourth, or a fifth new bulb. The 
older bulbs are a provision against accidents, giving up their treasure- 
ed store, grudgingly, as it were, so long as the young plants have roots 
and leaves by which to supply themselves. 

LEAVES. 
Compare the leaves with those of the coco-nut, which are divided 

naturally into ribbons so that they seem to enjoy the stormy winds 
of the seashore. ‘The leaf of the banana shows very clearly that it was 
developed under conditions where only gentle breezes lazily move it, 
and as the structure of the root. points to a forest soil as the cradle of 
the species, so the leaf indicates an open glade sheltered from the 
rough winds by surrounding woodland ‘Thus we get hints about 
situation, and the advisability of leaving shelter belts in clearing 
forest land. In exposed spots where the leaf is torn into threads, it 
cannot properly perform its functions, and the consequence is that the 
bunch is small and of little value. 
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In an allied plant, the ‘travellers tree’ (Ravenala), it is well known 
that it is possible to get a drink of water by piercing the hollow leaf- 
stalk ; and a banana ina similar way collects the rain drops of a 
shower, and conducts them along the fluted leaf-stalk into the interior 
of the ‘stem’ which is nothing more than the sheathing bases of the 
leaves themselves. Water supplied in this way, and quite independent 
of the amount at the roots, is important for the proper shooting of the 
flower stalk. 

The sheathing bases of the leaves act the part of a woody stem in 
supporting the huge leaf blades and carrying them upwards towards 
the sun-light. They also enclose in their centre, and protect, the 
flowering stalk for the six weeks or so while it is pushing its way up 
from the underground bulb to the top of the stem. Immediately 
before the flowering stalk appears a small leaf is developed which 
hangs over and protects it on its birth from the direct sun-light. 

The sheaths when cut across, show very large air-spazes, and these 
are connected with minute pores on the leaves which admit air, a large 
quantity of which is necessary. 

FLOWERS. 
If the flowering stalk is examined in the embryo condition in the 

-stem, it will be found that the flowers are arranged in clusters disposed 
spirally round the axis. The clusters at the base of the stalk become 
the ‘hands’ of the fruiting bunch. It will also b> found that the 
‘flowers in different regions of the stalk vary in the proportion of the 
length of the ovary to that of the rest of the flower. In those clusters 
which*eventually become * hands,’ the ovary is two-thirds the length of 
the whole flower; higher up on the stalk are clusters in which the 
ovary is about one half the length of the flower; and still higher, 
there is another series in which the ovary is about one-third of the 
flower. These three sets of flowers clearly distinguishable by the 
different proportionate length of the ovary are physiologically very 
different; those with the long ovary are female flowers and become 

-the fruit, those with the short ovary are male flowers; and those with 
the ovary about half the length of the flower are hermaphrodite and 
form short, useless fingers in the bunch. The problem of increasing 
the number of hands in the bunch must be attacked at a stage earlier 
-than its appearance in the embryonie condition described. 

VARIETIES OF THE BANANA. 
There are several varieties of banana known in Jamaica but the only 

one cultivated and exported on a commercial scale, is that known 
formerly as the Martinique or Pouyat banana from the place of its 
introduction and the person who brought it over some time in the 
early thirties of the last century. The Director of Kew Gardens has 
from time to time sent varieties to Jamaica, and we have received 
some also from the Commissioner of the Imperial Department of 
Agriculture, from Dominica which came originally from Kew. Many 
.of these are spoken of in very high terms in the Kast, but so far, we 
have not found any that, for export purposes, rival the common Ja- 
-maican, although that known as ‘ Guindy’ from Madras is considered 
good. 
‘ The red banana gets a high price in America, but merely as a 
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decorative fruit forthe table. The price is maintained by only export- 
ing a small quantity. 

The Chinese or dwarf banana is grown in hilly districts, as it 
is not so liable to be blown over. This species is very productive, 
but is rot suite? for export to England as it does not keep well. 

ANALYSIS OF BANANA SOILS. | 
The following analysis of soil from Portland by Mr. H. H. Cousins, 

the Government ( hemist, bas been published in the Jamaica Bulletin 
(October, 1901, p. 150). It is reproduced here as an ideal soil for the 
banana :— 

PHYSICAL ANALYSIS. 
Per cent 

Stones — ) 
Gravel 0°41 | 
Sand 5°46 
Fine sand 28°89 | 
Silt 23°65 > Fine Earth. 

Agricultural | Fine silt ae rg? 
Clay Clay 2°72 

Combined water ; 2510 
Organic matter J) 

Total 100°00 

Per cent. 

Retentive power for water 44 

CHEMICAL ANALYSIS. 
(Soil passed through 3 m.m. sieve, dried at 100 deg. C.) 

Insoluble matter - 27°870 
Soluble in hydrochloric acid a 72-130 

( Potash e, Be °6796 
| Lime of ee 1°379 
< Phosphoric acid ae 2° 760 
| Carbonic acid as i - 600 
| Carbonate of lime 

Combined water and organic matter 25°100 
Humus (soluble in ammonia) .. 9-860 
Nitrogen a ; a7 °7036 
Hygroscopic moistur At 24° 860 

FERTILITY ANALYSIS. 
Available potash .. cy. 0°0571 
Available phosphoric acid aE. 0° 0908 

OBSERVATIONS, 
«This isaremarkable soil. It contains a large proportion of veget- 

able meuld, and is yet possessed of a desirable proportion of fine soil’ 
particles. It is both free-draining and retentive of moisture—an 
ideal medium for the root system ofthe banana. The subsoil is porous | 
and self-draining. ‘The proportion of nitrogen and phosphoric acid is: 
most extraordinary, the tormer being seven times and the latter thirty 
times greater than good average arablelandin England. The available. 
potash and phosphoric acid are both high. This is a typical specimen’ 
of a Jamaican soil specially prepared, as it were, for the kindly growth- 



133 

ofthe banana. I cin suggest no maaures as desirable or necessary, 
‘and conclude that cultivation alone will suffics for full crops of 
standard fruit for many years to come.” 

The following analyses by Mr. Cousins are given for comparison, ag 
samples of soils in St. Catherine which grow bananas successfuily :— 

Lawrence Field. Rodens Pen. 
Humus 4. 1:79 per cent. 1-54 per cent. 
Nitrogen My gi al i ES viko be i. 
wad! KR OF” @. eon. ‘f "4284 « 

‘cc ae G. fa -9124 (73 66 -1868 73 6s 

a ica ut ‘9996 « Ep bo 
6“ Ca GO. 5 ee ‘cc ‘cc *42 “cc 73 

Available K, O ata)“ AROS 
nea cena? eS Rl’ A "Ub0a Ss 

These figures are calculated on the ‘air-dried’ soil and not on soil 
dried at 100 dg. as usual. 

CULTIVATION. 

_ As a gen>ral exampls of cultivation, 1 will take the case of an estate 
on the north side where the soil is a heavy loam, 9 to 15 inches deep, 
with the subsoil of stiff clay, and the rainfall 90 inches. The general 
operations would be as follows : — 

For plants, start in January, plough 9 inches deep, throwing a 
furrow 14 inches wide. This plough will require a team of eight 
cattle to pullit Two ploughs will do 3 acres a day. Harrow, and 
allow it to lie fallow till first week in March. Then plough and cross 
‘plough 6 inches deep, and harrow. Line 14 feet square. Dig holes 
2 ft. 6 inches every way, and fill in with surface soil. 

Dig suckers, beginning first week in February, one month before 
they are wanted, and only digging each we:k what can be planted 
each week a month later. Plant the second week of March to the end 
of April. Keep stirred with the plough 3 to 4 inches deep in fine 
weather, say every eight weeks, but in wet weather simply bill with 
cutlass. Select the strongest shoot for the plant, which will fruit -in 
the following February or March. 

Prune off all suckers until June, then leave one sucker just coming 
out of the ground, which will fruitin the following April. In October 
leave another on the opposite side of the stem, which will fruit the 
following spring twelve months. In February leave another, which 
will fruit in 15 or 16 months. 
On such anestate 66 to 70 per cent. of plants, and 88 to 90 per cent. 

of first ratoons should give bunches. Taking a seven-yeir period, the 
vyield should be 330 payable bunches per acre p2r annum. 

On the south side after lining at 15 by 15 feet, the irrigation canals 
would be laid out and water supplied to young plants every 5 or 6 
days, to ratoons every 10 days, at the rate: of 2 to 24 cubic yards to 

ieee, K, O represents Potissium oxide. 
P, O, represents Phosphoric anhydride.’ 
Ca O represents Calcium oxide or lime. 

A= - Mm : “Sa 0a CO, represents Calcium carbonate. 
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each acre. No plough is used for the first three years on this light 
soil, but instead the hoe and the assam fork, 

I will now go more into detail. 
PREPARATION OF LAND. 

Clearing,—In grourd covered with forest or woodland some are con 
tent to cut down and burn, leaving thestumps to decay ; but it is better 
if it can be done, so to cut the trees that they will tear up their roots in 
their fall. The trees should be carefully selected, marked and cut up 
for their special uses—timber, posts, piles, tramway sleepers, firewood,. 
ete. The underwood and brush can be used to burn up the roots and: 
the trunks of useless trees such as Guango, Basterd Cedar, ete. 

The ground should finally be carefully stumped. Even if the land 
is virgin soil and does not require ploughing, it is better to stump at 
first. The plants can then be put in at regular distances at once,—an 
important matter in many ways. and if ploughing is necessary ata 
later period, there is nocelay caused by digging out stumps. Stump- 
ing also fecilitutes cutting and carryirg the fruit. 

If the land is not the virgin soil of a forest, and especially if it be 
old cane land or pasture, it should be first thoroughly ploughed at least 9 
inches deep, and harrowed. If the situation is on hill-sides where the 
plough cannot be worked, the pickaxe for stony ground, and the fork 
for scft ground should be used. 
Distance.— The usual distance is 15 by 15 feet, or 14 by 14 feet, but. 

these distances are modified according to circumstances, and planters are 
continually trying experiments with other distances. One planter 
finds that a hill-side of 15 acres on the north side planted 8 by 8 yields, 
8,000 straight, or more than 500 tothe acre. Another, in a hot, flat 
district on the south side, finds it advantageous to plant 8 by 8 in 
order to shade the ground as soonas possible. It stated by the 
advocates of close planting that the crop comes in sooner, that it can 
be regulated with greater success so as to come in during the five 
months of high prices and that less weeding and less water are 
required. On the other hand, it will be found necessary to remove 
every alternate row for first ratoons, and probably for third ratoons to 
reduce the field to stems at distances of 16 by 16 feet. Where there 
is too much shade, the bulbs are apt gredually to grow higher out of 
the ground with less hold against the wind, and the plants run up 
with a weak stem and irregular bunch. Another system is to increa:e 
the distance between the rows, and decrease it ketween tle plants in 
the row, making the wider intervals run north and south. A planter 
who reaps 330° payable bunches per acre, planting 14 by 14, gets a 
yield of 400 per acre where he has planted 10 by 10 feet. 
A planter who is planting cocoa and utilizes the banana for shade, 

says that he has generally planted 14 feet square with cocoa in the 
same line. If cocca is planted in the centre of the square field imple- 
ments, of course, cannot be worked either way, but by planting in the 
same line as the banana, they can be used for two or more years- 
without apparent injury to either plant. However, he states that,. 
after scme experience, he thinks 16 feet square would be preferable 
both for banana and cocoa cultivation, but there are considerations «f 
locality, soil, fertility and so on which prevent a hard and fast line 
being laid down. 
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‘In wide planting tnere is less risk ofa felling tree carrying another 
with it. The roots of the banana appear to require a radius of at least 
8 feet, and wide planting has always commended itself, in my 
experience, as the best agriculture; that is to say, sufficiently wide 
planting to give the plant or tree space admitting of its full and best 
development. Among other advantages cultivation is easier; and 
beyond question the higher the cultivation the better is the fruit 
obtained.’ 

Digging holes.—Some planters are content with shallow holes about 
one foot deep. But better results are obtained when holes 2 feet 6 
inches every way tre dug: the roots get a better start, and a better 
hold on the ground, so that the plants are more forward. and are not 
so liable to be blown down. 
A planter who prepares holes 3 to 4 feet wide and from 2 to 24 feet 

deep, writes :—‘It is not always possible to get the labour to make 
these holes, but IJ am convinced of the advantage and ultimate economy 
of msking them large and deep, for among other reasons, the plant 
gets a start at once; a good root is formed in the loosened earth which 
practically “‘ anchors” the tree, and enables it to resist high winds, and 
when planted in this way, the tendency of the rot to come to the 
surface is greatly obviated.’ 

PLANTING, 

Time of year.—If the aim is to get the main crop in for the 
American market from March to June, planting is generally done 
from January to April. Otherwise planting may go on at any time 
when rain or irrigation wat+r can be relied on to help on the young 
plants. ‘Ihere is no doubt, however, that March and April is the best 
time for planting when all vegetation is springing naturally. In 
April there are always showers which help to start the eyes of the 
bulb in putting out leaves end roots, and when the May rains come, 
the young suckers rush along faster than at any other time cf <he 
year. 

Seed-suckers. Size.—Suckers are selected for planting 6 to 8 
months old; they would then be about 10 feet high, with large swollen 
bulbs 8 to 10 inches across. ‘hey should always be suckers which 
have not been pruned, and these are indicated by the first leaves being 
very narrow in proportion to their length, hence called ‘sword’ suckers. 

Preparation.—They are cut down to within 6 inches of the bulb, and 
the old roots cleared off. Some planters put them in the ground at 
once, others leave them to dry for 3 or 4days, and then plant. Others 
again find that they get better results by piling them in heaps 8 to 10 
deep, then trash is thrown over them to keep : ff the sun, and they are 
left a month. The best way to pile them is to erect f nces 3 feet 6 
inches high to enclose a convenient spot 6 feet wide and of any length 
necessary. 

Position.—They are placed in the ground with the eyes 3 inches 
below the surface. On hill-sides they are put in slanting, and an eye 
at the side develops into the plant. On the flat they are set upright ; 
if the cent: e sucker happens to shoot, it is left; if not, the best of those 
growing all round is selected. Some planters, even or ‘vel ground, 
plant their suckers slanting, as few eyes develop into suckers, and the 
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strength is thrown into the formation of the bunch which is con- 
sequently finer; but the plant has not such a good hold of the ground, 
the bulb decays and leaves a hole, and the plant is liable to be blown 
over. The soil should be well drawn up over the bulb when planted. 

IRRIGATION AND DRAINAGE. 
§ jTrenches.—The water channels should be close to the suckers when 
first planted, but when the plants are well established, the channels 
should be made in the centre of the rows, for if the water is applied 
close to the bise of the stem, it encourages the production and growth 
of suckers, and in this way unnecessarily weakens the plant. 

Drainage.—Perfect drainage is absolutely necessary for bananas. 
It is even more important to elaborate a system of drains for an irriga- 
tion district than to provide water canals, for more harm is done by 
having too much water than too little. But drains are equally 
important on clay soils or subsoils when the water is supplied by the 
natural rainfall. On ground where there is not much fall, the drains 
naturally follow the slope. But on hill-sides they should be made 
across the slope with only just sufficient fall to carry off the water; if 
there are natural gullies the drains are led into them. In making 
drains it is a great mistake to make them too shallow from motives of 
economy. 

CULTIVATION AFTER PLANTING. 
Various opinions are held by banana planters about ploughing. 

Some who have planted in light, loamy soils have been reaping excellent 
crops for some years without any ploughing. Others, with heavy 
soil, plough every 8 weeks with a 6-inch plough, alternately one way 
and across. Others again plough only once a year. 
My friend who is establishing a cocoa walk with bananas—before 

planting—ploughs, cross-ploughs, harrows and, when necessary, 
trenches, afterwards he ploughs with a small plough (with moon- 
coulter attached) three to six times a year. On banana lines, where 
a plough cannot work, he forks occasionally and hoes frequently. He 
says that the plough is far more effectual in breaking up the soil than 
any other implement he has tried, and it keeps the land clean much 
longer. The plough works from 4 to 6 inches deep, and the cultivator 
2to3 inches. Another planter forks once a year, and uses the 
cultivator to keep the weeds down. When the grass is too high for 
the cultivator he uses hoes, and only substitutes the plough for the 
hoe, or cultivator when labour is scarce. Both plough and cultivator 
are kept to two inches in depth in order to avoid destroying roots. — 

Keeping down weeds, maintaining a surface mulch, and loosening 
the soil, are all important matters in the cultivation of bananas as of 
other plants, and I am of opinion that a judicious pruning of the roots 
by the plough is also of great value, for as the roots do not naturally 
branch but grow straight out to great distances, pruning the roots 
induces branching at the severed ends, and a further production of 
roots from the bulb. 
A planter, for whose judgment I have the greatest respect, writes as 

follows:—‘I do not think that ploughing close to the banana and 
cutting through the roots does any harm. On the contrary, I am 
certain it does good—priocipally I think because the cutting gives 
fresh impetus to the roots, and this activity increases the growth of 
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‘the plant. Take, say potatoes or turnips, which are usually grown in 
-drills 27 inches wide; so long as a horse hoe can work in these rows 
itis good cultivation to keep working, even to the damage of some of the 
leaves. Every time it is put through, all the roots crossing the drills 
must be cut, yet you see the greatest improvemeut in the growth of 
these plants.’ 

The following experiment, made at a banana plot in Hope Gardens, 
throws light on the subject of the formation of new roots induced by 
cutting them back. In planting the plot holes 4 feet wide and 2 feet 
deep were dug, the soil was returned to the holes and the suckers 
planted therein. The surrounding soil was ploughed and cross-ploughed 
after the plants began to grow. The soil is deep, rich, black, and 
rather heavy. 

On November 19 a trench one foot wide and 24 feet deep was dug half- 
way round a one-year old banana stool at a distance of 3 feet from the 

stem that was about to fruit, and the soil returned. In doing this the 

thick fleshy roots, some of them 5 feet to 6 feet long, were severed. 
No roots were found below 6 inches from the surface. Ten days later 
the soil between the first trench and 8 inches from the stem was 
removed to the depth of 2 feet 6 inches and returned, cutting off all 
the roots with the spade to within 8 inches of the stem. It was 
noticed when doing this that the root: that were cut off at 3 feet from 
the stem had thrown out numerous fibrous roots down their entire length. 

A month later, on December 30, the soil was opened up from 3 feet 
inwards New roots were seen to have grown out 3 feet from the 

stem down toa dep‘h of 2 feet from the surface. These roots were 
carefully followed back to the stem: some proved to be new roots 
direct from the stem, whilst others had grown out from around the cut 
ends of the original roots, one root giving rise to five or six vigorous 
feeders. 

Some of the cut roots did not grow at all but remained just as they 
were, except that they died back some 2 or 3 inches; this was more 
noticeable near the surface where they would come under the influence 
of dry weather Some deeper ones had, however, rotted back a few 
‘inches, due perhaps to the ragged cut by the spade, or the root itself 
‘being injured at its junction with the stem by the pull of the cut 

The roots on the undisturbed side of the plant simply lengthened 
out a little and remained near the surface, 5 inches being the lowest 
depth at which roots were found. 

The plant does not seem to have suffered any ill effects from the 
disturbance of its roots on one side. 

In my opinion ploughing so as to cut the roots close to the stem 
should not be allowed when it is possible that the embryo bunch is 
being formed, as the stored food material would be used to form new 
-roots instead of being utilized in the bunch. How this loss of food- 
material affects the bunch we do not know,—whether it delays the 
-shooting, or affects the size of the bunch or the fingers. This subject 
-of the use of the plough was discussed at the Banana Conference in 
Jamaica, and as a result some planters do not now plough except after 
the main crop for the American market is reaped, and not later than 

’ “November. | 
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Where ploughing is not the practice, the fork is used to great 
advantage when the young suckers are two months old. 

Where the rains are constant, and the soil heavy, the cutlass is the 
best tool in weeding. The hoe and the assam fork and the cultivator 
are tools used under different conditions. The disc-harrow is am 
admirable instrument, and should be in constant use so long as the soil 
is sufficiently diy. If the ordinary plough forms a pan, a supsoil 
plough is used occasionally to secure good drainage. 

TREATMENT OF SUCKERS. 
Reason for Pruning.- -Pruning away such suckers as are not intended 

to yield fruit is a most necessary and important operation. It should: 
be done when the sucker is not more than one or two feet high. The 
larger the sucker grows, the more food-material it abstracts from the 
parent bulb, and the more its young roots interfere with the root 
system of the plant— in both ways injuring the future bunch. 

Method.— Care sh uld be taken when cutting away the suckers to 
apply the cutlass so that it does not point towards the plant otherwise 
it is very easy to injure it. If the sucker is not cut away quite down 
to the white, hard part, it will soon spring again, and therefore time 
and labour are saved by doing it thoroughly at first. 

Choosing and timing.— Suckers shoot from the newly-planted bulb 
from eyes all round, ard sometimes from the centre. Some planters cut 
away the central sucker; others leave it, as it gives a fair bunch if the 
bulb is vigorous. On the south side, in irrigated land, two or three 
suckers may be left at equal distances round the bulb. It is well to 
take those tk at start from eyes placed low down, so that the roots have 
a good hold on the ground. One sucker takes the lead, as a rule, and. 
becomes the y lant, fruiting in ten or twelve months; another comes: 
in as a second sucker, giving a finer bunch four or five months later. 
Occasionally all the suckers will bear at the same time, when the 
bunches will not be so fine. It is the practice with some planters, on 
the north side after planting in March and April for fruit in February 
or March to prune off all suckers till June, then to leave one just 
coming out of the ground which will fruit in the following April; in 
October another is left on the opposite side of the stem, and lu 
February another which will fruit in fifteen or sixteen months. On 
the south side two suckers would be left instead of one in June, 
October and February. 

Plants vary according to sor], situation, tillage, etc., in the time they 
take to produce fruit, but the usual time is ten months to shoot, and 
two and one-half to four months moretoripen. MRatoons usually bear 
in fifteen or sixteen months. Judging from experience of his own 
estate, the planter can by careful pruning so regulate his banana walk 
when once established that the great proportion of the crop shall come 
in during the months of high prices, from March to June. 

PRUNING LEAVES. : 
As the first leaves decay, they hang down all round, protecting the 

stem from the full glare of the sun. If they are cut away, the sheatf- 
ing leaf-stalks on the outside of the stem dry up, and do not perform 
their proper function. It is well to leave them even in the shade ot 
a banana walk unless it happens that the plants are clustered closely 
together, when too much shade causes the stem to lengthen out and 
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become weak and brittle. Insuch a case some of the dead hanging leaves: 
may be pruned away and some eyen of the living green leaves. In. 
pruning the green leaves a semi-circular instrument is used mounted 
on along handle; the convex edge is uppermost, and with this the 
leaf-stalk is partly cut through, when it falls over and hangs like one 
which has died naturally. Sometimes a leaf is seen to be growing 
through a bunch, and as it would, if left, cause some deformity or 
discolouration of the fruit, it is carefully removed from its position 
with the pruning tool. The hanging dead leaves should not be allowed 
to trail on the ground, as they encourage the production of roots 
comiog to the surface. 

HARVESTING. 
When the bunch is to be cut, the stem is partly cut through five or 

six feet from the ground, and the bunch with the whole top of the 
plant topples slowly over. Care is taken that it does not fall against 
and injure any other plant. 

The usual custom is to cut fruit by the hundred stems, each cutter 
by himself, without help, cutting the fruit with a cutlass, and catching 
it. This is, perbaps, a doubtful practice, as owing to want of method, 
cutters running through the walks miss or roughly cut much cf the 
fruit. A better plan is to employ a cutter and a helper who work. 
together. The cutters with their helpers, twelve or fourteen in number, 
work in line, each cutter having three rows assigned him, or, in close 
planting, only two rows. 

On some estates particular care is taken in harvesting; one man 
with his pruning tool cuts and manipulates the fall of the head, while 
another catches the bunch and when the stalk is cut, hands it to one 
of the women who are employed to carry it toa particular spot. This- 
is necessary when we remember that a bunch weighs from 80 to 100 
lbs. Here a book-keeper enters it in his book under its proper de- 
nomination as a bunch or of 8, 7 or 6 hands, or he rejects it if necessary, 
as not full enough or too full. Several book-keepers on a large estate 
will thus be entering up the bunches, while the owner or the manager, 
riding from one to the other, contr: ls the number cut for delivery that 
night or in the early morning at the wharf. ‘The bunchesare wrapped in- 
trash and handed up by two men to another in a waggon, who packs 
them in carefully so that there shall be no bruising. It is singularly 
picturesque to rice through the shady rows of bananas, with here and 
there, all round, majestic heads falling, and figures moving swiftly at 
their work,—to note the quick movements of the men with keen up- 
ward glances, the stately walk of the women with a bunch balanced 
on their heads, all accompanied by the noise of the large leaves in their 
descent, the cries of the men, and the peculiar call for the women whem 
they are wanted. 
When the bunch is cut off, the head is completely severed from the 

the stem 2 or 3 feet above where it was partly cut in order that the 
bunch might fall. Thus an elbow remains on the stem, and the whole 
is left to decay while the top part of the stem and the leaves as well are 
cut up into small pieces with a cutlass. When both are fresh cut, a 
man can easily chop 100 stems aday. The chopped up stems are 
spread over the land which can then be ploughed without obstruction, 
while they help to manure it. | 
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I have no doubt that if the head were not severed, but could be con- 
veniently left to decay, a large proportion of the food-material 
elaborated and actually present in tie leaves would piss from them 
down into the bulb, just as, in deciduous trees, the leaves send all that 
is of value into the stem before they fill off. This would be a decided 
advantage to the plant as there would be no loss of energy in working 
up again the mass which had beea left to decay and to manure the 
ground, and the succeeding suckers would immediately benefit. But 
probably it would be very inconvenient to have the heads projecting 
into the passage ways. 

I have been in correspondence about the value of the fibre of the 
cut stems. It seems that it could not compet+ with other fibre for 
rope-making, but it is possible that it may be of value as material for 
making paper. 

REPLANTING. 
It is considered advisable to re-plant a banava walk after an interval 

which varies from th ee to six years. A certain proportion is taken 
each year, so that every year some planting is going on. It is the 
cust om with some to sow velvet beans and bonavist beans* in the field 
that is to be thrownup. These leguminous climbers soon cover up the 
old suckers and kill them, and after some time the whole may be 
ploughed up and replanted. Some are trying planting between the 
rows of first ratoons, as it is easier to regulate plants and first ratoons 
for the American market than later ratoons. 

The question of re-planting must be decided from various considera- 
tions: the field may be getting out of shape from the various ways in 
which the suckers have sprung from the parent plant, making it 
difficult to cultivate; the soil may require rest or a more thorough 
ploughing than can be given while stems are growing; and the com- 
mercial question of paying better to plant for the American market. 

DISEASE. 
In Trinidad the banana stems are said to suffer from the attacks of a 

fungus (Marasmius). A year ago Dr. Morris pointed out stems in 
Jamaica which he considered were affected by the same disease, How- 
ever, after careful watching ever since by many of the largest growers. 
it appears that the disease is not likely ever to do any damage, under 
the circumstances obtaining in ordinary cultivation. 

A planter who has great experience writes as follows :— 
“With regard to the disease on the banana plant pointe1 out by Dr. 

Morris, I am of opinion that it only makes its appearance upon young 
trees that are growing on very poor or water-logged land. I have 
seen it in my fields repeatedly, but it has no detrimental effect on 
healthy trees. 

‘The sucker that it makes its appearance on is generally a weak one, 
which in any case would not be kept to come to maturity. 

‘I do not know whether the disease is a fungus or bacteria, but it 
seems harmless, as I find it plentiful in my banana walks upon such 
suckers as have suffered injury, but it does not attack the ae 
healthy ones. It seems to me to be the seat from which decay wil 
start in a weak sucker first. Personally, I have no fear of its doing 
material damage.’ 

* Dolichos Lablab, var. albiflora (Sem, Sim or Sembi of India). 
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Another who has planting control of more estates than anyone else im 
Jamaica, writes :— 

‘T am of the opinion that there is no real disease here. Unhealthy 
conditions can always be traced to soil, locality, or the cultivatiom 
they receive.’ 

COST OF CULTIVATION AND RECEIPTS. 
In conside:ing the cost of preparing land and of cultivation after- 

wards, certain expenditure, for instance that on buildings, roads, fences,. 
tram-lines, may well be entered as charges to be spread over a certain 
number of years. 

In the irrigated district of St. Catherine, a fair average amount 
that should be allowed for preparation of land and cultivation until 
the bananas begin to bear, is £15 an acre, and the annual expenditure 
afterwards would be £10 an acre 

The yield ought to be at the rate of 225 to 230 bunches paid for 
per acre, and taking the contract price all the yearround at £8 15s. 0d. 

er 100, the receipts would average £20 an acre. 
Whether the same price is paid for bananas throughout the vear, 

or whether it varies as it does for the American market, the total 
annual receipts for a number of years average double the amount of 
the expenditure. 

In the banana districts of the northside, taking the average of the 
whole run of estates from»Port Antonio westwards to Rio Bueno, the 
cost to bring an estate into bearing would be about £10, and the 
maintenance afterwards £7 10s. 0d. The yield may be put down at 
175 to 180 payable bunches per acre. 

; I have been favoured by a banana planter with the following abstract 
of accounts for one year. It refers to an estate of 200 acres in an 
irrigated district on the southside. The details will be useful to those 
who are thinking of going in for the cultivation : 

EXPENDITURE. 
Cultivation. 

ae. (g. on ay © ite 
Preparing Lands ll 13 13 
Lining iota . Q 
Planting br °6 
Trenching 65 4 14 
Forking 240 acres 52 lu 43 
Stumping 9:4. G 
Weeding 775 acres 252 18 5 
Pruning wo 1 0 
Propping A Pat 3 
Suckers : carting, supplying, ete, 2 ei 
Manure a eh Eb 104 429 19-10 

drrigation. 
Cleaning trenches °° “. (4) °18..-13 
New trenches /- 316 8 
Irrigating _ on 12419 9 
Water rates ve EMG 2.2 316 16 388: 

—— - 



142 

Removing Crop. 
Cutting and carrying a 205 8 74 
Carting rs 123 3.114 
Carriage by railway 7s: 206 10 1 
Wharfage z 178 3 103 

Supervision 
Rents, Taxes and Insurance 
Niscellaneous 

Fences, Carts, Posts, etc. : 7 494 
Roads -- 417 9 
Buildings R: 9. 1 tas 
Supplies om 16) Sie 
Tax on Coolies a 19, Sp 
Headmen, watchmen, messengers 4416 9 
Sundries a 12 oN ee 

eee ee —_— SS 

BANANA ACCOUNT. 

7136) 6B 
203 12 6 
260 9 8 

114... 0, 7Be 

2,038 14 42 

Bunches Kights Sevens Sixes Total cut Payables.* 
24,356 16,016 12,778 4,468 57,612 48,827 

Average of payables out of total eut—76 per cent. 
RECEIPTS. 

£ ys. 4d. 
Bananas si we 3,989 138 5 
Suckers 5 3 35 15 8 
Miscellaneous 10 1 104 

Total £3,635 10 84 

ON ANOTHER ESTATE. 

The following selected details from a non-irrigated district on the 
northside will be useful by way of comparison. The soil is loose and 
gravelly without clay, rain 150 inches. Thirty-one acres were planted 
to produce a crop the following year. There were besides 135 acres 
yielding fruit, of which fifty acres were plants, and 

yatoons :— 
Cleaning and preparing land 
Stumping oF 
Ploughing “i 
Trenching ae 
Procuring plants and forking 
Planting < 
Weeding 470 acres 
Ploughing and harrowing 580 acres 
Pruning 2. 
Propping 
Reaping ¢ 
Carting ‘ 

The total expenditure was £1,250. 

£ 
10 
13 
43 
16 
30 

121 
28 
5) 

78 
12 

eighty-five 
5 de 
1 104 
9 104 

19 14 
FE: 

18 43 
6 44 
3 4 

13 44 
6 4 

16 104 
17 10 
oe 

The payable bunches amounted to 40,916, or 303 to the acre. 
The receipts -were £458 from miscellaneous sources,—coco-nuts, 

cattle, cocoa, and £2,210 15s. 3d. from bananas. 
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I will now give an example of the receipts and expenditure on a 
portion of woodland of fifty acres of a pen which has been utilized for 
cultivating bananas. 

The operations were commenced in October, 1899, and the expenditure 
4o date amounts to £1,312, which includes interest at 6 per cent., 
barracks of six rooms, purchase of suckers, and cutting down forest 
Jand. 

The receipts month by month are given below :— 
1900. er gee 

December _ a 2 Lrg 
190}, 

January ei — Y iid bf Sa 
February 1p ee ol 19- 9 
March MM at 154 411 
April = a%e S20 BF 
May ay. ah 425 15 6 
June my es So7 1) OO 
July aA Me bBo Fe. 6 
August — aoe 9.6 as 
September = 84 9 11 
October ye, si 128 18 11 
November a ie to. 20 
December AA, Res 68, 0.6 

Total £2,155 6 4 

A word of caution is necessary in considering the receipts. Every 
-one who has had experience of growing bananas knows how a sudden 
‘blow’ may level hundred of acres of stems, and this may happen just 
when the bunches are ready for the harvest, and a year’s work and 
expenditure are lost beyond redemption. ‘The planter should therefore 
insure himself in some way s0 as not to be left stranded without money 
to carry on cultivation for another year. 

BANANA DISTRICTS, 
Number of acres under cultivation in bananas in the various parishes 

of Jamaica during the year 1901 :— 
St Andrew ; a 465 
St. Thoinas a + 3,679 
Portland a ee 3,815 
St. Mary - is 12,965 
St. Ann Ae Me 815 
Trelawny i, Ae 107 
St. James an LA 422 
Hanover 15 ¥ 370 
Westmoreland a a 58 
St. Elizabeth ips i 32 
Manchester ‘a - 24 
Clarendon = res 367 
St. Catherine & Be 6,163 

29,282 
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EXPORT. 
During the last five years the exports of bananas have nearly . 

doubled, as shown by the following table which gives number of , 
bunches and value to end of March in each year :— 

Years. Quantities. Values. 

Bunches. ce ee 
1901 8,248,485 618,636.73 46 
1900 8,046,404 603,480 6 0 
1899 7,497,281 468,580 1 38 
1898 6,981,858 445,866 3 9 
1897 4,838,645 302.415 6 3 

The Direct Line of steamers from Jamaica to England commenced’ 
running at the beginning of the year 1901. The following table gives 
the exports for the last nine months to December 28, as compared 
with those of the same months the previous year :— 
Countries to which From April 1 to From April 1 to 

Exported. Dec 28, 1901. Dec. 29, 1900. 

United Kingdom a 573,392 861 
United States ee 8,146,493 6,496,300 
Canada oe 1,005 3,093 
Other countries 3 1,778 1,428 

Total 8,723,168 6,501,982 

PRICEs. 
In England the best prices are obtained in March, April, May, and,. 

later in the year, in August, September and October. Bananas from: 
the Canary I[slands average 5s. to 10s. per bunch packed in crates ;, 
those from Jamaica are sold as low as from 3s. 6d. to 5s. in order to 
encourage the sale. The rates paid by Messrs Elders, Fyffes and 
Co. in Jamaica are ls. 9d. per bunch of at least 9 hands,—-one of 8 
hands being counted as three quarters of a bunch, and one of 7 hands 
as half a bunch. 

The following were the wholesale prices in New York :— 
1900. 

August, $1.00, September 90c., October 90c, November $1.00, 
December 9Uc. 
1901. 

January 90c., February 90c., March 90c., April $1.25, May $1.20, 
June $1.25, July $1.25, August $1.40. 

The prices given by the United Fruit Company per 100 bunches to: 
those who contracted to supply a certain number all the year round 

are as follow :— | 
January £6, February £7 10s., March £10, April £12 10s., May 

£12 10s, June £11 10s., July £7 10s, August £5 10s., October 

£6 5s., November £6 5s, December £5 10. 

[Issued Sept. 20th, 1902. | 
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ELEMENTARY NOTES ON JAMAICA PLANTS, V. 
5, 6, 7.—CARLUDOVICA JAMAICENSIS, Lodd. 

Ippi-appa, or Broom Thatch. 

By the Eprror and W. Harris, F.L.S. 

The leaves of the Ippi-appa plant (Plate 5) may be seen here and 
there in damp, shady places in the bush, rising four or five feet from 
the ground. At the first glance they look as if they belonged to one 
of the palms with fan-shaped leaves, but on examination it will be seen 
that the Ippi-appa leaves are divided into four parts by cuts running 
nearly down to the stalk, and the flowers are quite different Take the 
unopened leaf growing up from the centre of the plant that looks more 
like a dark green stick than a leaf, and examine how wonderfully it is 
folded,—quite differently from the rolled up young leaf of the banana, 
The stalk runs up a short distance at the back of the leaf, and a few 
inches above this, it will be found possible to insert the thumb nail, 
and split the green rod upwards into two equal parts. Using one’s 
nail again, it will be found possible to open out the leaf which is folded 
exactly like afan. Counting from the central cut there are 12 folds 
on each side, then we come to the other cuts which go even deeper down 
towards the stalk than the central one ; and beyond these there are about 
13 more folds. (Fig. 11 on plate 7 shows the 4 divisions of the un- 
opened leaf, and they can also be seen in Plate 5). 

The stalks are round and smooth 2 to 5 feet high. The blade of the 
leaf measures 1 to 3 feet in leng'h, and 14 to 4 feet across the middle, 

Root-stock. It has a stout, fibrous rvotstalk, with long, cord-like, 
fleshy roots after the manner of the banana plant, and like the banana 
too, it produces numerous suckers from the base and sides of the root- 
stock; these suckers grow and in time produce other suckers, and in 
this way the plant spreads and forms dense clumps or patches. 

The plant is stemless, or, in the case of an old root, with a stem 6 
to 9 inches high. The bases of old, decayed leaves are persistent, and 
these, through exposure to the weather, become frayed into tough, 
brown fibres which form an excellent protection for the dwarf stem 
and crown of the plant. Each crown, or stem supports about half a 
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dozen leaves in various stages of development. (See Fig. 1 of Plate 6 
in which all the roots are cut off except two.) 

The flowering part is not at all like that of palms, but comes much 
nearer that of the Aroid family which includes cocoes, five-finger, and 
Caladium. From the base of the plant arises the flowering portion en- 

closed at first in 3 or 4 spathes somewhat like a cob of corn. (See 
centre of Fig 1 of Plate 6). When the spathes are drawn back, we 
find a mass of thickish, yellow threads (Fig. 2 of Plate 6). For closer 
examination, we must cut off the flowering part, and then divide it 
lengthwise down the middle. There are well defined spots from each 
of which four of the long threads proceed. If one of these is picked 
out with the point of a pocket knife, and looked at with a magnifying 
glass (Figs 2 and 38 of Plate 7) it will be seen that there are four petals, 
and jour stigmas like a cross in the centre of the pistil. Cut across the 
lower part of the pistil, and also vertically, and the ovules will be seen 
(Figs. 4 and 5 of Plate 7). There are no stamens, but the long threads 
are opposite to the petals. Now examine the spaces between these pis- 
tillate flowers, carefully digging out with the point of the knife, and 
it will be found that there are four staminate flowers together (Fig. 6 
of plate 7)—each has numerous petals and numerous staments (Figs. 7, 
8 of Plate 7). Fertilisation no doubt takes place by insects walking 
over the surface, and scattering the pollen on the stigmas. As the 
fruiting stage comes on, the stalk grows to a height of 2 feet or more, 
the threads die off, (Fig. 10 of Plate 7) then as the ripening takes 
place, the ripe portion } eels off from the central core, is pecked at by 
birds, and the seeds which are embedded in orange-scarlet pulp are by 
their agency dispersed. (Fig 1 of Plate 7). 

The Ippi-appa plant is a species of Carludovica (C. jamaicensis, 
Lodd). ‘There are 40 species of Carludovica, all natives of Central 
America, South America and the W. Indies. 

The family—Cyclanthacex, to which Carludovica belongs, is only 
found in the New World. As has been said above, it is not a tribe of 
Palms, but is more nearly related to the Aroid family, the Bulrush 
family and the Screw Pine family, with all of which it agrees in hav- 
ing the flowers arranged on a spadix, differing in having the spadix 
surrounded by several spathes, and in the character of the leaf. 

Carludovica palmata, which grows in the damp forests of Ecuador, 
Peru, and New Grenada, yields the straw from which are made the 
Panama hats, cigar cases, &c. 

The Ippi-appa plent is plentiful in warm, humid districts in certain 
parishes e.g, the Castleton district in the Parish of St. Mary. It de- 
lights in sheltered valleys near river-courses or streams, and it produ- 
ces much larger and finer leaves under sh:de than in the open. 

It could be cultivated largely in its native districts, and in others, 
e.g., in parts of St. Catherine, along the banks of irrigating canals in 
the banana plantations. In such situations it would not interfere with 
the banana cultivation, and if the Ippi-appa hat industry develops, this 
would become a valuable minor product, as the supply of suitable 
straw is gettin scarce in districts where hats are made. 
+ There can be no doubt that the continual cutting of the young 
leaves weakens the plant, if it does not kill it outright, and weak plants 
do not yield good straw suitable for hat making. 
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Straw prepared from leaves of vigorous plants growing in the 
shade is considered the best. Leaves from plants growing in open 
places, where they are fully exposed to the sun, yield a straw that is 
coarse in texture and assumes a reddish tint, and is, therefore, only. 
suitable for coarse work | 

The leaves of this plant are also largely used for thatching houses, 
If good, ripe leaves are used, and the thatcher is an experienced hand, 
taking care to give the roof a thorough fumigation after thatching, the 
material will remain in good condition for a period of twenty to thirty 
years. 

Preparation of Ippi-appa Straw for Hats, &c. 

Young, unopened leaves are used for preparing the “straw”. The 
‘leaves should be gathered when the leaf-stalks are from six inches to 
two feet in length. If the stalk has attained a length of more than 
two feet the straw obtained never becomes white but assumes a dirty 
-yellowish tint. | 

- Having selected the leaf, it is divided down the centre into halves, 
‘leaving a portion of the stalk attached to each half. From the two 
sides of each half or division, three or four of the green segments are 
removed. Then the nerves or “bynes” of the segmeats must be re- 
moved, and at this stage the opera’or has to decide whether coarse or 
fine straw is required. If coarse straw is desired, then only a few of 
tthe leaf segments are torn away with the nerves, but if the operator 
wishes to secure fine straw, a broader section is removed. This is done 
by again slitting one of the original divisions at each side, guaging the 
width of the straw required, which will be obtained from the c2ntral 
part after removing the outside portions. 

The selected straw is now placed in a pot of water which should be 
boiling, and it is kept boiling for about half an hour till the stalk to 
which the straw is attached becomes somewhat soft. If boiled t 0 long 
ithe stalk will get so tender that the straw will drop off, and it cannot 
then be bleached and eured. 
When taken out of the boiling water, the segments must all be care- 

fully separated down to the stalk, the straw is then hung thinly 
on lines in the open air where it is exposed to the sun and dew for three 
days and nights. Slight rain does no harm, but rather assists in 
the bleaching process, heavy rain, however, may spoil the straw. On 
the whole it is c msiderei safer to move it under cover during rain, as 
it might get soaked, and, in the absence of sun for any length of time, 
it would probably become mildewed, and cons2quently useless. 

This bleaching and drying constitutes the curing process, but before 
the straw is used, it is damped to render it pliable for plaiting, just 
sufficient straw being moistened at a time to keep the plaiter supplied 
with material. ‘fo moisten it and cause it to be perfectly pliant, it re- 
-quires to be dipped in water and put aside in a cool place about ten 
minutes before use, or it may b> kept wrapped in a damp cloth. 

One leaf of the Ippi-appa produces what is known as a “head” of 
straw, and about ten heads are required to make a hat for an adult. 
For an extra large hat as many as twelve heads are necessary. 

The finest straw only is used for hats, and the coarse is worked up 
into hand-baskets and brooms. 
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Ippt-appa. 

. Ripe fruit, beginning to burst open. 

. Pistilate flower (seen from the top.) 
The same,—side view. 

. Vertical section of pistillate flower. 
. Transverse section of same. 
. Group of staminate flowers as they are set between the pis'illate- 
. Single staminate flower,—seen in two positions. 
. Staminate flower with some of the stamens removed. 
Stamen. 

. Vertical section of 1ipe fruit. 
Part of young leaf, showing the divisions,—length of leaf from: 

where it joins the stalk to tip, 29 inches. 

TOBACCO: CULTIVATION AND CURING. III. 

By T. J. Harris, Asst. Supt., Hope Gardens. 

Whilst the planting operations are proceeding, some attentiou should 
be given to the curing house in the way of preparing it for the recep- 
tion of the crop ; if no curing house exists it will be necessary to build 
one, and if this 1s contemplated the following simple directions may be: 
found useful. 

A tobacco curing house should be constructed in such a way as will 
enable the operator to shut out very dry, and very damp air when © 
either of the two extremes occur, as it is most essential when | 
tobacco is drying that the atmosphere be at all times warm and dry 
but not of a parching dryness. The non-conducting thatched roof, and 
shutters constructed as in drawing No. 2, with the assistance of the 
door as a means of ventilation, will ensure this. Each “room” should 
be 14 ft. long, with a space of 3 ft. between to enable the workmen to 
move the bars of tobacco from one “barradera” to the other, and for 
ventilation. The posts should be soarranged that each room of tobacco~ 
is supported by four of the stoutest, the latter being about 3 ft. in the 
ground. These should be of good durable wood and not less than 8 
inches in diameter at the top; the two smuller posts support the shut- 
ters and, to some extent, the roof. The posts that form the central 
passage (Fig 1.) may be 8” in. to 4” in. diameter, perfectly straight and 
smooth. 

A house of three rooms of the dimensions shown would be capable 
of drying a crop of two acres of tobacco. 

Having decided how many rooms will be required, the first opera- 
tion in the building is to line off, peg, end dig the holes for the posts ; 
when this has been properly started the barraderas and frames should 
be made and stacked ready for putting in position. The posts are then 
set up, plumbed and lined, half filled in and rammed, then sawn level 
at the top to a line stretched from one end of the house to the other; 
they are then plumbed again and filled inand rammedfirm. The next 
to go up is the 4”x 4” plate; this will bave been constructed and light- 
ly put together on the ground so that it cen be put up in sections; the 
splices should always be at the top of a post, and a main one if pcs- 
sible. The next to be fixed up is the 6” x 4” barraderas (fig. 1.) join- 
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Sketch of Interior of House —showing Barraderas. 
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‘ing the 4” x 4” plate at both sides of the house and the main posts ; 
after these the barradera frames braced as shown in fig. 2, the 
3" x 3” scantling at the top, then the ends and shutters ; after these the 
roof rafters, the 2” x 3” movable barraderas (Fig. 1), and then the thatch; 
and lastly “ wattl and clay” the walls. 

For two acres of tobacco about 350 bamboo bars, 15 ft. long and 3” 
‘in diameer will be required on which to hang the gre2n tobacco, and 
a good quantity of dried Ippi-appa thatch heart should be procured for 
‘tying the plants in pairs preparatory to hanging on the bars. If a care- 
ful watch be kept on the field it will be noticed that some few of the 
plants will begin to ripen, these may not be cut yet until a sufficient 
number has ripened to fill at least ten bars; then go through the whole 
field and cut out all that are quite ripe and those that have not quite 
finished ripening the top leaf 

The best time to commence to cut is about 3 o’clock in the afternoon, 
and continue until dark. The leaves then contain very little moisture 
-and are on that account less brittle and less liable to break, and they 
also dry much quicker than when cut in the moraing This however 
may be done only when there is no danger of rain falling in the night, 
as the plants have to remain on the ground until the next morning; 
a light shower will not affect them and heavy rain only does so by 
splashing them with dirt. 

The best method of cutting is to lay hold of the top of the stem with 
‘the left hand, bend the plant over a little, and cut it off at the level of 
‘the gcound, taking care not to injure the young ratoons that are spring- 
ing from below the surface. Ihe cut plant may then be turaed up- 
sid» down and the base of the stem, as far as the first goo | leaf, cut off; 

‘(at the base of the ripe plant there are usually one or two sm ill leaves 
that ure over-ripe, spotted and blistered, anl of very little value com- 
mercally) they are then laid on the ground in heaps of 3 or 4 plaats in 
the interval next to that in which the workmin is cutting, each man 
taking two rows. one 01 each side of him. Wailst it is much better 

‘if the plants are allowed to remain on the ground all the night it is 
more advisable to cut in the morning if the weather is at all un- 
settled; the only difference is that great care is nec2ssary to prevent 
the plants getting seorched when lying on the ground to “ quail ;” they 
must remain in that position until the leaves have lost their brittleness 
and have become pliable, and as soon as they have reached that state 
they must be rem >ved into the curing house, or some other shady place. 
If the plants are cut in the afternoon there is no danger of their get- 
ting scorched and they are as pliable as kid skin the following morn- 
ang. There is an idea among the Cubms that the tobacco burns 
better if a heavy dew falls on the leaves after the plants are cut. 

If the cutting is done in the afternoon, do not take the plants from 
the zround to the house until the dew has dried off them, and if it is 
decided to cut in the morning do not commence until the dew has dis- 
appeared. 7 | 

_ To secure sufficient tobacco for the three days cold sweating a cutting 
ight through the field should be made every five or six days rather 
‘than every day, cutting out, of course, only the ripe tobacco; should 
there be indications of continued rain storms, every effort should be 
made to cut in as much ripe and nearly ripe or “full” tobacco as pos- 
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sible ; if rain happens to fall without due warning the ripe tobacco 
may be cut during the following day and a half, but if it is not cut out 
by that time it must be left, as the moisture has then got up into the 
plant and turned it green again or unripe; in this case the plants: 
must remain in the field until they ripen again. 
When the plants are carried to the house preparatory to tying and 

hanging they must be spread out as thinly as possible, say three or 
four plants deep; for if allowed to remain in heaps for more than half 
an hour they will ferment, get hot, andspoil. It is hardly necessary 
to point out that the greatest care should be exercised in the handling 
of the plants from first to last so as not to break the leaves. 
When all the cut plants have been transferred to the tobacco house, 

the work of tying and hanging should be commenced and continued 
until the whole has been safely hung in pairs upon the bars ; the ty- 
jing material must be passed around the stem and under the leaf that 
is nearest the base and then drawn tight to prevent the plant slipping 
out of the tie. The pairs of plants must be placed at a distance of 4 to 
6 inches from each other so that they just touch without pressure; a 
fourteen ft. bar will usually hold from 34 to 40 pairs of plants. As 
the bars are filled they are packed close together on the lowest barra- 
dera and are allowed to remain so for three days and nights or 72 hours ;. 
at the end of this time the bars are spread out to a distance of 1 ft. or 
15 inches apart, giving the bars a shake to separate any Jeaves that 
may be sticking together, filling up the top barraderas first, 1 ft. apart 
when the atmosphere is very dry and 15 inches when moist. In re- 
arranging the bars care should be taken to open out the plants at each 
end that are liable to slide towards the middle of the bar during re- 
moval, for if several pairs are allowed to remain packed together, 
fungus will make its appearance and cause what is known as “ sweated” 
tobacco. ‘This is easily recognised when it appea's by the black spots 
that it makes on the sti}l half-green leaves, though the really first in- 
dication of sweat is the swelling or thickening of the leaves, their cold 
wet feel, and the appearance of moisture on the surface ; these spots: 
increase in size until the whole of the leaf is covered, and once this 
fungus gets a start it will extend its operations into the tobacco that 
is not too closely packed and eventually go through the whole house. 
The fungus breaks down the tissues of the leaves and renders them 
absolutely useless as cigar tobacco, and the very best leaves can in this: 
way be reduced to the status of *‘fongue.’ The fungus will also 
make its appearance on fartially dried tobacco if the weather sudden- 
ly changes to cold and wet after a fairly long dry spell; if the cold. 
wet weather continues for more than a day it will be necessary to pro- 
cure several old zinc buckets, knock some holes in them, make char- 
coal fires and keep moving them about from place to place under the 
tobacco; Lut to ensure no smoke reaching the drying tobocco, the fires 
should be started at a distance away from the house, and not taken in 
until there 1s a nice glow on. 

If the fungus has keen overlooked and has had a good start, it can be 
stopped by removing the affected bars to temporary barraderas erected 
outside tke house on the side that gets the morning sun’ three hours- 
sharp sun, say frcm nine to twelve, will be quite sufficient to check it 

é#ffectually. If bright sun be not forthcoming the charcoal fires must 
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be kept going until the atmosphere in the house is too warm and dry 
for the fungus to live. The tobacco that is put out to sun should be 
taken in on the least indication of rain or the lightest shower will spoil 
it ; on the whole it is much the best to be on the safe side by burning 
charcoal fires inside the house whenever partially dried tobacco is sub- 
jected to a cold damp atmosphere. It must be borne in mind, how- 
ever, that whilst, obviously, it is possible for the atmosphere in the 
house to be too cold and damp there is also the danger of going to the 
other extreme; whenever hot drying winds prevail all the shutters and 
doors should be closed to prevent the tobacco drying too quickly; and 
on the other hand they should be closed when wurm, dry, calm wea- 
ther changes to cold and wet. 

The last part of the leaf to dry is the base of the midrib and when 
it is observed that this part of every leaf is dry and _ shrivelled 
the bars may be double packed, that is, the pairs of plants may be 
closed up sv that each bar may carry the tobacco that was dried on 
two bars. The double packed bars can then be placed at a distance of 
six or eight inches apart in the room nearest the press, and allowed to 
remain there until taken down to ferment. This re-arrangement is 
best done when the leaves are not crisp, but soft and pliable; dry to- 
bacco becomes crisp when the air is very dry and mi/d after a day’s rain, 
and sometimes before rain ; indeed the softening of the leaves is a reli- 
able indication of an approaching storm. 

The closing up of the dry tobacco is necessary for prolonging the 
final drying stages and rendering it less liable to be affected by atmos- 
pheric changes, and also provides more room and bars for the tobacco 
that is being brought in from the field as the plants ripen. 

THe Press: The word “press” conveys to the lay mind an instru- 
ment constructed with numerous screws for the purpose of exerting 
pressure upon any substance placed under it; in reality the 
tobacco press is nothing of the kind, but is merely a pile (Cuban 
pilon) of tobacco stacked together to ferment in the same way as a 
mixture of manure and leaves is prepared in England for making hot 
beds for cucumbers and melons, in iact, it may be said that anyone 
who has hvd experience in the work of the forcing department of an 
English garden could with safety undertake the curing of tobacce 
after seeing one cr. p cured by a Cuban; or, I may be allowed to hope, 
by following carefully the directions set forthin these notes. For the 
benefit, however, of the large majority who have not been fortunate 
enough to have had opportunities for observing the changes that occur 
during vegetable fermentation, it will be necessary to set down all the 
details concerning the actual curing of tobacco. 

The press, then, is simply the pile of tobscco; the term however, is 
also applied by the Anglo-Cuban to the receptable in which the tobacco 
is stacked; and when he wishes to convey the information that he is 
about to ferment a “ pilon” of tobacco he states that he is going to “ put 
press ;” to an outsider a most mysterious phrase. This receptacle may 
be made of ordinary deal boards (though cedar is the best) lined sides 
and floor with “ jagua,” the skin or “ bark” stripped from the inner 
surface of the broad leaf-sheath or petiole base of the matured and 
fallen leaves of the Royal Palm (Oreodoxa regia); if a sufficient 
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quantity of this material is not obtainable a lining of dry banana leaves 
(thrash) some three inches thick, will answer almost as well. 
A perpectly round press is undoubtedly the best, though a hexago- 

nal or six sided one does almost as well and is much easier to construct ; 
if the tobacco house has a wooden floor the sides of the p:ess may be 
be built upon it; if an earth floor the wooden floor of the press must 
be raised about six inches from the ground It is most convenient to 
build the press in one of the rooms of the curing house in a part not 
exposed to the wind It is best under any circumstances to have suffi- 
cient banana tr+sh in the bottom of the press to cover it to the depth 
of at least six inches when pressed down by the weight of the tobacco 
that is put upon it. The heat that is evolved by the fermentation has 
a tendency to rise towards the top and as a consequence the bottom is 
liable to become chilled if it is not snugly packed and almost air tight ; 
whenever tobacco is being fermented, and it becomes chilled, fungus 
is sure to grow. The dimensions of the press should be nine ft. in dia- 
meter by five ft in depth; no pilon should be Jess than nine nor more 
than ten ft. in diameter if nicely fermented tobacco is required ; about 
two hundred double packed bars will fill a press of this size. 

The tobacco having come safely through the drying process and the 
press being ready, advantage should be taken of the first opportunity to 
“put press” ;—this occurs after a day’s rain, when the leaves lose their 
crispness and become “mild” i.e. as seft and elastic as kid skin. The 
early morning is the best time to begin the work of transferring the 
t: bacco from the bars to the press as everything must be finished be- 
fore the atmosphere is hot and dry enough to make the leaves crisp 
again. On the night following the rainy day all the shutters and 
doors must be left open to allow the moist, dew-laden air to circulate 
among the plants, and before day-break in the morning all hands 
should be at work. In preparing the tobacco for the press the pairs 
of plants should be tied into bundles of about twenty (four bundles to 
a double packed bar) by passing a strand of thatch-leaf along the bar 
under the strings and tying them tegether not quite as tightly as it 
is possible to tie them; this will allow a loop to lay hold of when 
handling the bundle, and is also convenient in ether ways. The 
bundles are then lifted off the bsr and handed to a man armed with a 
mallet-like piece of wood with which he gently taps the ends of the 
stalks, whilst holding the bundle under the left arm, until they are 
quite even ; after which he hands the bundle to the man who is in the 
press to stack the tobacco; the latter gives the bundle a good squeeze 
and lays it down in the press with the tips of the leaves pointing to- 
wards the centre and the stalks pressed tight against the wall. When 
he has filled up all round the inside of the wall of the press, he must 
commence the next layer about eighteen inches from the wall, and the 
next about two and a half or three feet from the wall according to 
the length of the plant; so that the whole of the bottom of the press 
may be covered. When this is done he is to commence atthe wall 
again and continue in the same way as he began until the press is 
filled, kneeling on and drawing the bundles tightly together as they 
are put in. A halt, however, must be cried when the press is half 
full for the purpose of inserting the thermometer, or rather the bam- 
boo that is to hold it; this latter should be about an inch in diameter 
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inside) perfectly straight, and should have the partitions between the 
‘hollow joints cut out with the chisel, after making small window-like 
apertures on alternate sides at the nodes. The bamboo should be long 
enough to reach the centre of the press and should be placed thin end 
in, with the windows at the sides, for if the apertures are turned up 
and down the tobacco will press into them and interfere with the pas- 
sage of the thermometer when it is taken out to observe the tempera- 
ture. A hole about twelve inches long and two inches in width 
should be made in the wall of the press through which the bamboo is 
thrust ; the twelve inches is to allow the bamboo to sink with the to- 
bacco as the fermentation proceeds. When the press is full the to- 
bacco is to be covered snugly with mats made of corn bags opened up 
and sown together; one thickness being sufficient in damp weather, 
two when the air is dry. Weights must now be put on to start the 
heat as quickiy as possible ; straight smooth logs about nine inches in 
diameter laid closely together all over the top of the pilon is the 
usual method of applying pressure. 

The last thing to be done is to insert the thermometer into the bam- 
boo that was placed in the centre of the pilon; the bulb of the in- 
strument should be packed neatly in cotton-wool or some such noncon- 
ducting material to prevent the mercury runni:g down before the tem- 
perature has been read The thermometer may be attachod to a piece 
of wire just long enough to reach to the end of the bamboo, which is, 
of course, the centre of the pilon; care being taken to keep the outer 
end of the bamboo plugged tightly with dry moss or a piece of rag. 

In dry weather, as soon as the thermometer reveals a temperature of 
118° F., the logs of wood should be removed ; if the atmosphere is 
damp they should be taken off when 108° F., is reached. The tem- 
perature rises muck more rapidly during wet thundery weather, regis- 
tering 120° in two days, whilst in dry weather from three to seven 
days are required to secure the same degree of heat. Whilst the to- 
bacco is fermenting small boxes should be got ready for the purpose 
of moulding the bune les of leaves, when striped from the stalks, into 
‘“matulas ;’ they should be of cedar and constructed as follows :— 

Cut three pieces 2 it. long by 7 inches d-ep, two for the sides and 
one for the bottom; cut one piece 7 in. deep by 7 in. long at the top 
and 5 in. at the bottom for the one end; these are put together, and 
whén finished the box is troughlike and open at one end, the bottom 
being 5 inches wide inside. Three ordinary fencing staples are hammered 
into each side at about 5 in. apart for holding the strings of the ma- 
tula while the box is being filled with the fermented leaves as they are 
-siripped. When the thermometer that is in the press shows a tem- 
perature of 128° F. stripping should be commenced. The shutters 
must be closed and all sources of draught plugged ; banana or bag 
mats spread over the floor, low rough seats arranged around the room, 
with plenty of spare bag matting for covering the matulas when made ; 
two thirds of the men should have.a box each, and all a supply of 
‘‘ thatch-heart” strings. 
. When everything is in readiness the first few bundles are taken out 
-and handed to the men without boxes who cut all the strings and 
pick the “‘fonque” leaves from each plant; the plant is then passed 
along to the man who is to pick “ carpa,” then on to the ‘ tripa” picker. 
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The carpa man uses three strings to his matula, the tripa matulas have’ 
two, whilst the fonque is known in future manipulations by its being 
tied in small round bundles about one third the size of a matula. As 
the leaves are stripped they should be laid in the box over the strings 
with the base (the end nearest the stem) against the closed end and 
the tips towards the open end. When the box is full they should be 
pressed firmly with the open hand and the strings tied; the matula is 
then turned out, stacked with the others in a warm corner and covered 
up with bag mats. The tobacco in the press must also be kept closely 
covered when not getting out bundles. The fonque leaves are those 
one or two near the base of the plant that were over-ripe and had be- 
come badly spotted and broken in the tying and hanging; it always 
follows that the better the cultivation and handling the smaller will be 
the proportion of fonque to the rest of the crop; this proportion must, 
however small, be k-pt out of the good tobacco The carpa are the 
perfect leaves and are known by their kid-like texture. The workman 
who picks carpa draws every leaf from end to end between thumb and 
fingers, taking off the soft and perfect leaves and leaving on those 
that have a dryish stiff feel which are the tripa leaves It may here 
be stated that another receptacle will be required of the same dimen- 
sions us the first for the accommodation of the matulas, another press in 
fact. The second press should be square as it is more convenient for 
the neat and close stacking of the square brick shaped matulas. The 
two presses Nos. 1 and 2 will be needed for a crop of three acres, and 
for each additional three acres a matula press must be provided, re- 
serving No. 1 for the first fermentation. All the presses must be of 
the dimensions shown, as, toa large extent, the quality of the tobacco 
depends on the quantity put together to ferment; it may be to» much or 
too little. 

The stripping of the leaves and making up into matulas must be 
done as quickly as possible, for if the temperature of the the press rises 
to 130° F. before a quarier of the tobacco has been stripped the work 
is going too slowly, and there is danger of the remaining bulk getting 
too hot, causing what is known as wet tobacco; if nearly half the press 
has been stripped when the thermometer shows 130° the work is going 
right. It should be borne in mind that from the first the tobacco 
should be kept warm and bulked together tightly, never allowing it to 
remain spread outany longer than necessary. It is desirable, therefore, 
that stripping should be done quickly, and the leaves packed into the 
matula box before they lose their natural heat, and that the matulas- 
are packed closely together into No 2 press and covered. 

Occasionally a wet ieaf will be discovered, and these must never be 
allowed to go into the matulas until after they have been laid out in 
the shade to dry; this is most important as the wet leaves unfailingly 
cause the growth of fungus, and this will spread through all the ad- 
jacent leaves and spoil the lot. 
When the whole of the pilon has been picked it will be seen that 

the resulting matulas occupy about a third of the space that the 
bundles took up, and if then the matulas are spread over the bottom of 
press No. 2 there will not be sufficient depth to retain the existing 
heat, much less generate more; in other words fermentation will cease. 
It, therefore, becomes necessary to re-arrange the matulas and make 
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them up into a neat cube in the snuggest cvrner of the press.. This 
may be done by the aid of boards kept in position by props from the 
sides of the press, remembering to put a layer of banana trash between 
the tobacco and the boards, and to do the work quickly. The fonque 
may be packed on the top or kept separate until it is sold, no more 
attention being given it in the way of curing. As soon as there is 
sufficient tobacco dry, another pilon should be fermented and the 
matulas packed firmly into the space between the wall and the cube of 
matulas in No. 2 press, taking away the boards and trash; the next lot 
that is fermented just about filling the press. A thermometer should 
be placed at the centre as in No, | press and should be read once a 
day ; it will then be observed that heat is not generated as quickly as 
in press No. 1, requiring some two anda half or three weeks before the 
temperature arrives at 125° or 130° F. When the latter figure is 
reached the whole pilon must be taken out and repacked, turning the 
bulk upside down and inside out The room must be closed, mats 
spread over the floor, and the work done quickly. Four heaps should 
be made, «ne of the top matulas, «ne of the outside, one of the middle 
and one of the bottom ; this ensures accuracy m repacking. The ma- 
tulas are then stacked as closely as possible in the press again, re- 
membering the thermometer, and carefully covered as before with the 
corn-bag mats. This time the temperature will rise even morc slowly 
but will eventually reach 120° to 180° and go as gradually down again; 
if, however. wet weather prevails for some time the temperature will 
rise quickly, and, if the tobacco is not taken down and re-stacked, would 
probably go over the mark, i.e. 130°, and spoil; and if left long 
enough would catch fire. When the temperature of press No. 2 has 
risen and fallen as described, the tobacco must be allowed to remain 
undisturbed until the whole crop has been through the same processes, 
when the classing is commenced; beginning, in a large plantation, 
with press No. 2, No.3 andsoon. The “classing” of the crop is for 
the yuidance of the manufacturer who buys it. 

Cuassine: this operation is a very important one, and requires con- 
siderable practice before it can be done at profitable speed; it entails 
the handling and inspection of every leaf. Six classes are made, three 
of carpa and three of tripa ;—carpa larga, carpa mediana, and carpa 
courta ; tripa larga, tripa mediana, and tripa courta ; meaning respec- 
tively long, medium and short wrappers, and ditto fillers. 

As before mentioned, the tobacco is classed roughly when taken 
out of the first press and made up into matulas, square bundles some 
five or six inches thick; now, after the last slow fermentation the 
matulas are opened up and the leaves made up into “ manitas ;”—small 
neat bundles that can easily be encircled by the thumb and forefinger 
(about 40 leaves) at the place in which it is tied, i.e, about 14 inches 
from the base end ; this time exercismg greater care in the selection of 
the leaves. It will then be found that owing to the rapidity with which 
the stripping had to be done after the first fermentation some tripa 
leaves had crept into the carpa matulas and carpa into the tripa ma- 
tulas. It would appear that the first rough classing is unnecessary 
since the leaves have to be carefully gone through a second time; in 
practice, however, it is not so; if it were not that a carpa matula 
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contained mostly carpa or that a tripa matula could not be depended 
on to yield 90 o/o of tripa a large number of leaves would be exposed 
‘to the air unnecessarily, and this exposure means loss of aroma. The 
work of classing and making manitas must, therefore, be so arranged 
that the leaves are exposed as little as possible. 

_A broad table is erected in one of the rooms around which the work- 
men are seated; those on one side take each a tripa matula and those 
on the other take the carpa; the former when classing and making 
up, put out the carpa and the latter the tripa; these being gathered 
every few minutes by the man at the end of the table who makes them 
up. A few fonque leaves will also turn up and must be relegated to 
that despised pilon at the other end of the house. In making up the 
manitas all the leaves must be placed so that the bases are even and 
that the surface or face of each leaf is turned in towards the centre; 
‘they should be neatly rounded off and tied with a strip of thatch-heart. 
As they are finished they are quickly packed away cl sely in a small 
improvised pilon, carpa on one side and tripa on the other; and at the 
end of the day, carpa and tripa are weighed off separately and stacked 
neatly side by side in rows, with the heads of the second row of mani- 
tas covering about + of the width of the first, in press Wo. J, 
which is now empty, as the whole of the dry tobacco has been fer- 
mented, 

If the matulas after having undergone the long slow fermentatiou 
have become somewhat dry on the press being opened for classing, they 
should be treated in the following manner :— 

Without disturbing a leaf, the surface of the tobacco in the press 
‘should be lightly sprayed with a mixture made up of one ounce of 
‘essence of peppermint to one gallon of water, then covered with one 
thickness of corn-bag mat, and over this Guinea-grass (that has lain 
spread out in the shade for one day) packet closely to the depth of 
about three or four inches. Two days after, on the removal of the 
grass, the tobacco will bein excellent condition for handling and 
classing. The peppermint counteracts the smell of the grass, and if, 
as the tobacco is taken out and a fresh surface exposed, it is found to 
be dry, it will be necessary to allow the grass to remain, spraying 
lightly as before with the mixture at the end of each day until the 
whole is classed. Some cigar manufacturers who use native wrappers 
in preference to Sumatra, insist 01 the carpa leaves being classed in 
their various colours :— 

claro light yellow 
colorado claro brownish yellow 
colorado - brown 
colorado maduro darker brown 
maduro dark 

‘but as the use of the Sumatra wrapper is rapidly gaining ground the 
classing by colour will soon be unknown in Jamaica. The native 
wrapper being used as the “binder” (Ouban ‘‘capoti”), which is the 
layer of tobacco between the “filler” of the cigar and the wrapper. 
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a ADDITIONS AND CONTRIBUTIONS TO THE .. 
| DEPARTMENT. 

HY Lisprary (Serials). 
EvuROPE. 

British Isles. : 
4 Annals of Botany, June. Vol. XVI. [Purchased. | 
ik _ Botanical Magazine, July, Aug. [ Purchased.] 
i> Chemist and Druggist, May, 31, June, 14, 21, 28, July,5, 12,19, 26, Aug. 2,. 

9, 16. 23, 30. [Editor]. 
Colonial and Diplomatic and Consular Reports, April, May, June. [ Col. Sec. | 
Garden, June, 14, 21, 28, Jaly, 5, 12, 19, 26, Aug, 2, 9, 16, 23, 30. [Pur- 

chased. 
Ganiteeds Chronicle, June, 14, 21, 28, July, 5, 12, 19, Aug. 2, 16, 23, 30. 

[ Purchased, ] f 
ie International Sugar Journal, July, Aug. [Editor. ] 
. Journal Board of Agri., England, June [Sec. Board or Agri. | 

Journal of Botany, July, Aug. [ Purchased, |] 
Nature, June, 12, 19, 26, July 3, 10,17, 24, 31, Aug. 7, 14, 21, 28. |[Pur- 

chased. 
Beet cit Journal, June, 14, 21, 28. July 5, 12, 19, 26, Aug, 2,9, 16,. 

23, 30. 
R. Colonial Institute, Journal, July. 

France. 
Sucrerie indigéne et coloniale, June, 10, 17, 24, July 1, 8, 15, 22, 29, Aug. 5, 

12,19, 26. [Editor.] 

Germany. 
Berichte tiber Land-un Forstwirtschaft in Deutsch, Ostafrika, Band 1, Heft. 

1 & 2. 
Notizblatt, Berlin, June. [Director. | 
Tropenpflanzer, June, July, Aug. [Hditor.] 

Switzerland. 
Bulletin, de ’ Herbier Boissier, Vol. II. No. 7, [Conservateur. | 

Belgium. 
f Société d’Etudes Coloniales. No.6. June, No, 7. July, No. 8. Aug. 
| / 

\) | ASIA. 
India. 

Planting Opinion, May, 17, 14, 31, June, 7, 14, 21, 28, July 5, 12, 19, 26,- 
. Aug. 2. [ Editor.] 

Proc. & Journal of Agri. & Horti. Soc: of India, Jan.-Mar. [Sec. ] 
i The Planting Directory of South India, 1902. 

Straits & Federated Malay States. 
. Agricultural Bulletin, Vol. I., No. 8. [Editor.] 

if Ceylon 
sete Ceylon. May, 22, 28, June, 5,12, 19, 25, July, 3, 10/17, 2o,8h 

ug. 2. | 
Java. 

Proefstation West Java No. 55. 
: Ditto East Java, No. 39. 
if Verslag over 1901, van het Proefstation voor Suikerriet in West Java. 
v “ Kagok” te Pekalongan. 

AUSTRALIA, 
NV. S. Wales. 

Agri. Gazette, May, June, July. [Dept. of Agri.] { Editor. | 
Queensland. 

Qneensland Sugar Journal, May, June, July, [Kditor.], 
Queensland Agri. Journal, May, June, July. [Sec. of Agri. | 
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Western Australia. 
Journal of the Dept. of Agri., May, June, July. [Dept. of Agri.] 

AFRICA. 
Cape of Good Hope. 

Agri. Journal, May, 8, 22, June, 5,19, July. [Dept. of Agri.] 

Natal. 
Agri. Journal and Mining Record, May, 23, June, 6, 2@, July 4, 18, Aug. 1. 

[Dept. of Agri.] 

Central Africa. | 
C. African Times, April, 19, 26, May, 3, 10, 17, 24, 31. [Editor. ] 

Zanzibar. 
Annual Report of the Agricultural Dept-, 1901. 

West InNpIEs. 

Burbados. 
Agri. Gazette, June, July, Aug. [Editor.] 
Agricultural News, June, 21, July, 5, 19. » 
Hints on Onion Cultivation at Montserrat. 
Plain Talk to Small Owners at Montserrat. [Commr. Imp. 
Report on the Botanic Station, Agri. School & Land + Dept. of Agri.] 

Settlement Scheme, St. Vincent, 1901. 
Report on the Experiment Station at Montserrat. J 

Jamaica. 
Cornwall Herald. [Editor.] 
Journal, Jamaica Agri. Society, June, July, Aug. [Sec.] 

Trinidad. 
Annual Report Botanical Dept. for 1902. [Supt.] 
Proc. of Agri. Soc., April 8, June 10. [Sec.] 

British Guiana. 
Report on the Botanic Gardens and their work for the year 1901-2 [Actg 

Supt. | 

British NortH AMERICA. 

Ontario. 
Agri. Coll. Bulletin 121, Ripening of Cheese in Cold) 

Storage compared with ripening in the ordinary , 
Curing Room. > [Dept of Agri. | 
122, Spray Calendar, Directions for treatment of | 
Insect Pests and Plant Diseases. J 

Annual Reports of the Live Stock Assoc. of Ontario, 1901. [Sec. | 

Ottawa. 
Cereals and Root Crops. Evidence of Dr. William Saunders before the Se- 

lect Standing Committee on Agriculture and Colonization, 1902. 

Montreal. 
Magill University Faculty of Medicine Aunual Calendar, Seventy-first Ses- 

sion 1902-1903. 
Pharmaceutical Journal, June, July, Aug. [Editor.] 

UNITED STATES OF AMERICA, 

Publications of the U. S. Dept. of Agri. | Directors. | 

Hzperiment Stations. 

Arizona. 41 (Irrigation at the Station Farm). 42 (The cool side of a house 
in Arizona). : 

Arkansas, 71 (Why Apple trees fail). 
Maryland. 82. (Thinning Fruits) 83 (Investigatica as to the cause of | Pithi- 

ness in Celery). ° 
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Minnesota. (Ninth Annual Report, Fiscal Year July 1, 1900, to June 30, 
1901). 

New acm pshive 87 (Thirteenth Annual Report) 91 (Killing Wood-chucks 
with Carbon Bisulphide). 

Idaho. 32 (1 Steer Feeding. 2 Feeding Lambs. 3 Analysis of Stock 
Foods) 33 (Some Grasses and Clovers and how to grow them in Idaho). 

Indiana. LaFayette. 91 (The Modern Silo) 92 (Fertilizer Tests on To- 
; matoes). 

Towa. 63 (Sheep Feeding Experiments) 64 (Notes on Strawberries). 
Ohio. 127 (Miscellaneous Chemical Analyses cf Feeds, Foods, Grains, 

Fruits, [nsecticides, Fertilizing Materials, Limestones and Mineral Waters, 
1892-1901) 128 (Twentieth Anuual Report for 1900-1901) 129 (Field Ex- 
periments with Wheat: 1. Comparison of varieties. LI. Cultural Inves- 
tigation) 130 (Spraying for Grape Rot. The Relation of Grape Spraying 
to Public Health) 131 (The prevention of Onion Smut) 132 (Sugar Beet 
Investigations in 19)1) 133 (Potatoes: comparison of varities, Fertilizer 
Tests). 

yeeek. 93 (Commercial Fertilizers) 94 (Vermont (Grasses & Clovers) 95 
(A poisonous Plant. The Common Horsetail-~Equisetum arvense) 

. Wyoming. 50 (Native Vines in Wyoming Homes). 
; American Journal of Pharmacy, July, Aug. [Editor ] 

Botanical Gazette, Chicago, June, July, Aug. [Editor.] 
Contr. from tbe N. Y. Botanical Gardens, No. 26 (Chemical Studies of the 

Cocoanut, with some Notes on the changes during germination. By J. E. 
Kirkwood & Wm. J. Gies. [J.E. Kirkwood.] 

Forestry & Irrigation, Vol. VI1I. No.6. June, July, Aug. 
Plant World, May, June, Aug. [Editor]. 
Sunset, June. [ Publishers. 
Ths Geastre, By C.G. Lloyd. [Author]. 
Torrey Club Bulletin, June. [Editor.] 
Trans. of the Mass. Hort. Society for 1901. Part I. [Secretary]. 

CENTRAL AMERICA. 
Boletin del Instituto Fisico-Geografico de Costa Rica, Nos. 16,17, 18. [Di- 

) rector. | , 

SourH AMERICA. 
Boletim da Agricultura, Sao Paulo, Brazil, No. 4. [Sec. of Agri. ] 

POLYNESIA. 
Planter’s Monthly, Hawaii, June, July, Aug. [Editor.] 

Lisrary (Books.) 
Colonial Office List for 1902. [Col. Sec.] 
Engler (A) Drs Pflanzenreich. Regni vegetabilis conspectus. IV, 48. 

Marantacez. By K. Schumann. Leipzig. 1902. 
8vo. 

Do. do. IV. 131 Tropaeolacee. By Fr. Buchenau. 
Leipzig. 1902. 8vo. 

Do. do. IV. 236. Myrsinacee. By Carl Mez. Leipzig 
1902. 8vo. [Purchased]. 

Leonard (J. H.) A first Course of Practical Science. Witn a Preface by Dr. 
J. H. Gladstone. London. 1902. 8vo. [Purchased]. 

j Ovenden (C,T.) The face of Nature. Popular Readings in Elementary Science. 
if London. 1902. 8vo. [Purchased]. 
f Ward (H. Marshall) Grasses. A Handbook for use in the Field and Labora- 

tory. Cambridge. 1941. 8vo. [Purchased]. 
The Record of Technical and Secondary Education. Vol.jXI. No. 46. Lon- 

don. New York. 1902. [Purchased.] 

SEEDs, 

From Messrs. Vilmorin-Andrieux & Co., France. 
Amarantus bicolor: A. bicolor ruber; Antirrhinom majus var.: Balsam, 
doutle scarlet and double pure white mixed: Chrysanthemum coronarium, 
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double mixed : Coreopsis Drummondii, C. picta: Dahlia, single stripe i 
and mixed: Dianthus sinensis fi. pl. mixed: Godetia Whitneyi: Helio- 
trope, mixed: Mignonette, sweet scented, large flowered: Nasturtiunr 
hybrid mixed: Phlox Drummondii, mixed: Verbena, compact dark violet: 
hybrid white and hybrid scarlet. 

From Director, Botanic Gardens, Sydney. 
Acacia decurrens: A. pycnantha. 

From Messrs. Gillespie Bros. & Co., London. 
Sample Fine Java Liberian Coffee: Sample Fine Johore Libcrian Coffee. 

From Supt. Royal Botanic Gardens, Trinidad. 
Luffa zegyptiaca (large fruited variety). 

From Hon. J. W. Mitchell, St Jago, Four Paths. 
Eucalyptus rostrata. 

From Instituto Fiaico-Geografico de Costa Rica. 
Cedrela fissilis : Fuchsia corymbiflora. 

From the Corporation of the City of Capetown Public Gardens. 
Aberia Caffra (Kei apple): Agapanthus umbellatus: Erica baccans ;. 
Grumilea cymosa: Leucaderdron argenteum : Podalyria argentea: Schotia 
brachypetala: Strelitzia regine: Virgilia capensis: Euphorbia caput- 
medusa: Freezia refracta alba: Sparaxis purpurea grandiflora. 

From Hon. Oscar Marescaux, Cherry Garden. 
Bombay Mango. 

From Director, Botanic Gardens, Melbourne. 
Acacia Baileyana: A. elata: A. lunata: Cryptocarya glaucescens Elaeo- 
carpus cyaneus: Eucalyptus botryoides: E. megacarpa: E, occidentalis < 
Hymenanthera dentata: Hymenosporum flavum: Melaleuca styphelioi- 
des: Nephelium leiocarpum: Oxylobium callistachys: Syncarpia lauri- 
folia: Tristania conferta. 

From Director, Botanical Gardens, Buenos Aires. 
Alstrcemeria peregrina: Argyreia megapotamica: Cestrum pseudoquina : 
C. Parqui: Cocos australis: C. Yatay: Copernicia cerifera : Cyclanthera 
edulis: Cypella Herberti; Eugenia edulis: Herbertia latensis; Ilex Para- 
guayensis: Mimosa sensitiva arborea: Passiflora coerulea: Pilocarpus 
pennatifolius: Pithecotenium clematideum: Podocarpas andina: P. an- 
gustifolia : Quillaia saponaria: Sisyrinchium grandlflorum : S. leucanthum : 
Spathicarpa hastata: Trithrinax campestris: Vasconcellia lanceolata : 
Xan:hosoma sagittifolinm. 

From Director, Royal Gardens, Kew. 
Statice macrocarpa: S. macrophylla: S. brassiczefolia: S. imbricata : Sta- 
tice sp. (without label): Coffee. 

PLaNTs. 
From Messrs. Reasoner Bros., Oneco, Florida. 

Magnolia grandiflora 
HERBARIUM, 

From Dr. Grabham, Kingston. 
A collection of specimens, and 3 pieces of Satin Wood. 

[Issued Oct. 23rd, 1902. } 
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THE CULTIVATION OF PINEAPPLES. 
An Address delivered before Teachers of Elementary Schools at 

The Mico Institution, Kingston. 

By Cuas. Eueene Smiru. 

Sor. 

The pineapple is a decidedly exacting member of the vegetable 
kingdom, insisting upon having its wishes and needs re-pected and 
provided for, making no allowance whatever for our good intentions, 
and well illustrating what Miss Greenwood calls “the cussedness of 
inanimate objects.” The soil is of first and most vital importance. The 
pineapple will grow upon soil too poor for other products, but this soil 
must be light, loose and thoroughly drained. 1 quote a partial analy- 
sis of a typical pineapple soil in South Florida :— 

Insoluble Residu =, 97.5085 o/o 
Humus ve , 24 
Nitrogen a as .0378 
Total Phosphoric Acid ay 0386 
Total Potash: .. ee . 0086 
Total Lime 22 2100 

What portion of the phosphoric acid and potash given above is 
available is not stated. 

In comparison I also give the analysis of the soils at Barbican and 
Billy Dun, St. Andrew, as recently furnished by the Island Chemist :~ 

BaRBICAN, 

Insoluble Residu os 77.40 —o/o 
Humus in vi 1.765 
Nitrogen a oa .1190 
Total Phosphoric Acid 1; . 0978 
Available Phosphoric Acid o4 .0402 
Total Potash .. ie . 9887 
Available Potash ‘s .0134 
Total Lime Re - Ry ey. 
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Bitty Drv. 

Insoluble Residue he 80.71 ofo 
Humus es a 1.32 
Nitrogen vf ie .0770 
Total Phosphoric Acid ie 0973 
Available Phosphoric Acid 2 0411 
Total Potash ... iy : 0274 
Available Potash Ap . 0084 
Total Lime Ee | .-6606 

The soils of Florida are so barren that the cane or banana planter of 
Jamaica would pass them by in contempt, yet these soils are made pro- 
ductive and profitable by intelligent use of green manures and com- 
mercial fertilizers, as well as by scientific and up-to-date methods of 
cultivation. Barren as they are, they give in mechanical condition 
just what the pineapple desires. Stiff, hard, lumpy soils are absolutely 
unsuitable. If you will strip the lower leaves from a pine sucker you 
will note that the rootlets are already pressed close to the but. Now, 
if when planted these rootlets encoun er soil, or lumps of soil difficult to 
penetrate, they continue this winding instead of spreading freely 
through the earth, resulting in what.is known as “ tangle root” and the 
consequent death or stunting of the plant. 

I have heard the argument used that whereas the pinguin is allied 
to the pineapple, therefore any soil upon which the pinguin thrives is 
suitable for pmeapple growing. ‘This is very superficial logic however 
for it is also true that the Tillandsias and Bromelias are related to the 
pine, yet I do not think that anyone has advocated setting pineapple 
plants in the branches of the forest trees. Choose the lightest, sandiest 
soil you can find. Fertility is of secondary importance. 

PREPARATION OF THE LAND. 

Very few soils exist in Jamaica naturally light enough to give the 
ideal conditions desirable for the pineapple. We must therefore pre- 
pare the land we have selected with the utmost care, being thankful 
tbat this increased expense is fully offset by the greater fertility we 
enjoy here. The land must be thoroughly cleared of all trees and 
roots and the soil well worked with plough or fork until it is as fine 
as the seed bed of ‘he market gardener. Drainage is of as great im- 
portance as the soil itself, no plant being more intolerant of excessive 
moisture. In St. Thomas-ye-Vale I find it necessary to run ditches as 
close as twenty feet apart. In St. Andrew forty feet apart will an- 
swer—the ditches being two feet wide and eighteen inches deep. The 
land between the ditches is divided into beds 10 to 12 feet wide with 
a four feet path separating the beds. The land should be carefully 
marked out for planting and it is well to continually bear in mind the 
fact that we are to engage in intensive cultivation. 

PROPAGATION. 

The pineapple is propagated by suckers, ratoons, slips, crowns, and 
seeds. The word “ sucker’ is used so indiscriminately in Jamaica, 
often referring indeed to young orange seedlings, tomato plants, &c., 
hat [ma y be pardoned for defining these terms :— 
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The true suckers are the offshoots growing out from among tue 
‘leaves of the parent plant. They are the best, and in a properly man- 
aged plantation, the only offshoots available for propagation. 

Ratoons are also suckers but are designated as ratoons when thrown 
out from underground. After the fruit is cut the ratoon is the off- 
shoot allowed to remain to bear the following year as itis more firmly 
attached to the stock than the higher suckers and has in addition roots 
of its own. When two ratoons are thrown out one should be removed 
and planted. 

Slips are the offshoots found at the base of the frait in most va- 
rieties. Save that they are slower of growth, they answer as well as 
suckers for propagating, but, as I have remarked, in a properly man- 
aged plantation they are not available, as they should be broken off 
as soon as formed, so that all the strength of the plant may go into the 
fruit. The smooth Cayenne has no slips, only suckers, and this is one 
of several reasons which accounts for the high price for this variety. 

The crown is the tuft of leaves on top of the fruit. Crowns will 
make plants, but are of slow growth, and, save when a fruit has been 
spoilt by rats or sunburn, they are naturally not available for plant- 
ing, the crown being an attractive feature to the purchaser. 

Seeds are rarely found. I notice they are more common in Jamaica 
pines than in those from Florida. They are only used after hybridi- 
zing for the purpose of producing new varieties. 

PLANTING | 

The land being properly prepared and the suckers secured—by the © 
way, they should be 12 or 18 inches long and selected from healthy 
plants which have borne or are bearing fruit —we are ready for plant- 
ing. Opinions differ as to the best distance. there being arguments in 
favour of both wide and close setting. Four years ago I commenced 
planting at the usual Florida distance, 22x22 inches then 24x24 24x30 
3xdft., and even 3x4ft. I have gradually been working back to 
shorter distances, and have just set 2,400 at 18x24 inches. I believe 
2x2ft. may be considered safe, though much depends upon the loca- 
tion and variety. In St. Thomas-ye-Vale where the sky is clouded a 
great part of the time and thereis a heavy rainfall, wide planting 
‘seems desirable, but in St Andrew I prefer close planting, so that the 
ground may become quickly shaded to prevent scalding of the roots. 
Care should be taken to have the plants set in true lines each way. 
Many methods of accomplishing this will suggest themselves. My 
own way is to run a base line the width of the field at right angles to 
the beds; I then stretch a line along each side of the bed to be 
planted, staking off these lines at the distance [I wish to set the suck- 
ers in the long rows. I use a strip of 1x3 board with notches show- 
ing where each plant should be set across the bed, and move this strip 
from stake to stake, planting the suckers with a small hand trowel. 

The handle of the trowel may be used for pressing the earth firmly 
about the base of the plant. The only preperation of the sucker is to 
strip off the lower leaves, and cut the broken end clean that it may 
callous readily. 
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CULTIVATION, | 

The cultivation consists in keeping the plants clean all the time.. 
Remember that the pineapple is an aristocrat which will sulk if re- 
quired to share its surroundings with more plebeian plants. In Florida,. 
where the soil is practically barren of plant food, artificial manurin g is 
necessary, and in the covered piveries about Orlando as much as 3 tons 
of highly concentrated fertilizers per acre are used. Again, the pine- 
apple shows its patrician tastes in that it is decidedly capricious as to” 
its food. Such organic manures as cotton seed meal and castor pom- 
mace invariably give poor carrying fruit, though dried blood does not 
seem to be objectionable as a test of 193 plots treated with different 
fertilizing ingredients and combinations of ingredients carried on by 
the Florida Agricultural Experiment Station resulted in favour of 
Blood, Bone and Potash. It is also strange that though superphos- 
phates made of bone treated with sulphuric acid are not injurious, yet 
when the base is of rock phosphate (raarine bone deposits) this is gene- 
rally regarded as poisonous to the pine. I may remark, however, 
that I have never received any return from the money I have expen- 
ded fur phosphoric acid for this fruit. Up to the present time, Ja- 
maica soils do not seem to require artificial fertilizers while in some 
cases their use seems to have resulted in actual disaster. It stands to 
reason, however, that our soils cannot yield 10 to 20 tons of fruit year 
after year without this drain needing to be made good in time, and I 
am much interested in a series of experiments now being conducted 
by the Island Chemist, which may also show some effect in the car- 
rying qualities of our fruit. 

GATHERING AND PACKING. 

What a sense of satisfaction the grower feels as, after months of 
anxiety and labour, his fruit approaches maturity and he begins to 
think that his woefully one sided ledger account may begin to show a 
better balanced appearance! Yet beware the experience of the glass 
vendor in ‘“* Arabian Nights” whose day dreams had made him Grand 
Vizier about to marry the Princess when a slip of the foot brought 
his bright visions and his fragile wares in ruin to the pavement! 
«‘ Eternal vigilance” is the price of satisfactory pineapyle sales, and all 
your hopes may be dashed even now by careless or improper methods. _ 
The woeful inefficiency, indifference and lack of loyalty on the part of. 
the Jamaica labourer makes the unceasing personal attention of the 
employer absolutely necessary while the fruit is being gathered and 
acked for shipment. It is impossible for me to explain, save in the 

field just when a pine is fit for picking. It v ries, indeed, with the 
season of the year and the distance it is expected to carry. One point 
is vital—the fruit must have attained its full size. A pine not properly 
matured will decay before it ripens, or if it ripens it will be a poor 
apology in flavour for this luscious fruit. An inch or more of the stem _ 
should be left attached to the fruit by which it is hung up to dry for 
24 hours or more when it is ready for packing. A number of styles 
of pineapple crates are used,’ the important thing being that they | 
should give good ventilation. Unt'l recently I have used the “ Orlando _ 
Pineapple Crate” 12 x 20 x 22 inches, holding two layers of 8 to 14 © 
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Smooth Cayenne or 16 to 20. Ripleys. Later experience however hag 
-assured me that a single-layer crate is more desirable, as the fruit 
seems to carry better. The buyer also prefers it, as it enables him to 
inspect all the fruit at a glance. 

Pines should always be wrapped in something to protect them from 
‘bruising. Some use common Manila paper, but this hardly gives the 
desired protection. I use ‘“ Hxeelsior” made of fine wood shavings. 
Clean dry hay or straw will answer. Banana trash well dried is also 
used. In the Azores, corn husks stripped fine with a rasp like a large 
-curry comb is the common packing material. Pines should be packed 
firmly that they may not fall about, but should not be jammed into 
the box. In packing, the first pine is placed with the but towards 
the packer in the lower left hand corner of the box, the second against 
it the but at the upper side of the box, the crowns overlap- 
ping and so on the buts and crowns alternating. If the box contains 
two layers, the first pine of the second layer goes in the upper left 
hand corner the but coming over the crown of the fruit below if. 
The two layers will be just reversed, similar to the method of ‘‘break- 
ing joints” as it is called in orange packing. Stencil the wood “ Top” 
on both top and bottom sides of the crate that when opened the fruit 
may be seen in layers just as packed. As far as possible the crowns 
should be protected from bruising as they add greatly to the appear- 
ance and selling value. Exercise every care to make the package neat 
and attractive, for with fruit as with people—‘ first impressions go a 
long way.” 

Insects AND DIsEASEs, 

While the pineapple requires, and repays constant attention and 
-care, yet when compared with many other plants it cannot be said 
that it suffers severely from insects or diseases. 

The only insects which seem to affect it are:—mealy bugs, red 
spider, and scale. The preedial thief of course comes under the head 
of reptiles. The red spider and scale are rarely serious. The mealy 
bug may become so if neglected and will cause serious stunting of the 
plant and fruit. Infesting as it does the white portion of the leaves 
about the body of the plant the use of sprays is practically unavailing. 
Much good is done by dipping the base of the sucker in a decoction of 
tobacco stems, 1 pound of tobacco to 2 gallons of water, before plant- 
ing, but the only sure treatment is by fumigating with hydro-cyanie 
_acid gas as recently described in a Bulletin issued by the Jamaica Bo- 
tanical Department. ‘ An ounce of prevention is worta a pound of 
cure.” 

The diseases or maladies of the pine are : —“ blight,” “sanding,” 
“spike,” and “ tangle-root.” 

*« Blight” is a very serious trouble generally ascribed toa fungus. 
An acquaintance who was visiting Jamaica last winter, and who is 
‘interested in scientific research in an amateur way, kindly devoted 
much time to a study of this disease, making careful microscopic 
studies and cultural tests which demonstrated very clearly that healthy 
leaves can be inoculated through the spores of diseased plants. In 
.practice we have reason to believe that a diseased stock will prove a 
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centre of infection for surrounding plants, The best course to pursue 
is to dig up the ‘plant and burn it immediately, saturating the soil 
where it stood with a strong solution of copperas. A plant if taken 
up and the but trimmed back to healthy tissues when the wilting is 
first discovered, may sometimes be saved, but on the whole I think it 
is wiser to be rid of it at once. Fortunately the disease does not 
spread rapidly and may easily be checked by the observant cultivator 
if taken in time. ta 

*‘Sanding” is not so common in Jamaica as in Florida where the 
soil is lighter and easily blown into the heart of the plants Ants 
cause much trouble here, however, by carrying earth into the leaves, 
but this is an effect, not a cause, andis due to the presence of the 
mealy bugs which the ants try to protect, being fond of the sweetish 
secretion with which they cover the leaves. 

Iam but little acquainted with “Spike” but have regarded it as 
due to careless selection or non-selection of suckers rather than as a 
disease. Prof. Rolfs, the Biologist of the Florida Agricultural Ex- 
periment Station, seems to consider it as caused by improper or ill 
balanced fertilizing. 

I have already referred to ‘‘ Tangle-root.” Authorities differ as to 
its nature but I think that in a majority of cases it is simply due to 
poor preparation of the land, the roots being unable to freely enter the 
earth and so winding about the but cause strangulation as the stock 
expands. 

VARIETIES. 

I presume that to a majority of people in northern countries a pine- 
apple is a pineapple, just as to the average Jamaican a peach is a peach, 
yet the different varieties vary greatly in quality, appearance and 
merits. I think on the whole we should be thankful that propagators 
have not been too ambitious in rolling up a long list of names as has 
been the case with oranges. The Florida Horticultural Society tabu- 
lates a list of 73 different’ varieties of oranges and that without synon- 
yms. Counting the synonyms which same enterprising nursery men 
in Florida insist upon considering distinct varieties, the list swells to 
something like 110. I am a rather old orange grower, but I doubt if 
I could identify more than 14 of these, and to do so should have toin- 
clude 4 of the Citrus noblis class. Of course there are many others 
highly desirable but I think that the average practical orange grower 
will make his grove of but 7 or 8 standard kinds. The same authority 
(and none is higher) enumerates 18 varieties of pines as follows :— 

1 Abbaka 10 Ripley Queen 
2 Antigua, Black 11 Lord Carrington 
3 Antigua, White - ‘12 Prince Albert 
4 Black Jamaica 13 Porto Rico 
6 Black Prince ~ 14 Pernambuco 
6 Blood , ; 15 Red Spanish 
7 Crown Prince | ~ . 16 Smooth Cayenne 
8 Charlotte Rothschild - 17 Sugar Loaf 
9 Egyptian Queen’ ©» 18 Enville 
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It is possible that some of the above may be the same under differ- 
ent names On the other hand there are some varieties not included 
for example theTrinidad of the English hot houses is not mentioned. 
Possibly the compilers considered it identical with the Porto Rico an 
error I think, though it may be a seedling or selection of that variety, 
nor does the list include a sub-variety of the Smooth Cayenne—the 
‘Variegated Smooth Cayenne” bearing the same fruit but noticeable 
chiefly for its beautiful variegeted leaves, of green, white and red 
stripes. But one Ripley is mentioned, whereas in Jamaica we know 
that the Red and the Green Ripleys are very distinct. Still I men- 
tion in this connection the curious fact that a Green Ripley plant 
often throws out a red sucker or bears a fruit having a red crown and 
vice versa. 

There are several varieties in the above list with which I am not ac- 
quainted. Probably some of these are known only in hot houses and 
have not been successful for open air cultivation. You are probably as 
familiar with the Jamaican sorts as I am, perhaps more so, as my culti- 
vation consists mostly of Smooth Cayennes and Ripleys. 

The Red Spanish [ think is identical with our Bull-Head, though I 
know many will differ with me. Certain it is that 1} have often 
shipped Bull-Heads under the name of “Jamaica Pines” and my 
Agents in New York have reported “your Red Spanish have sold for 
&ec., &c.” The Black Jamaica is desirable because of its size. It is 
also a very fair shipper. The ‘‘Sam Clark” (which, of course, is not 
included in the list I have quoted, and which, I believe is not known 
outside of Jamaica), has always been an interesting native variety to 
me, as I believe it has considerable possibilities. It is of a good shape 
packing out nicely, and has a most showy and attractive crown. To 
a cultivated taste its flavour is inferior, and its acid distinctly ‘‘ raw.” 
If this can be modified by some generations of cultivation, the variety 
will prove an acquisition. The Sugar Loaf, as largely grown in Cuba 
as here, is so badly affected with “ black heart” as to be of little value 
for shipping. While I believe there is a great field in the selection of 
our native pines, yet speaking from a purely commercial point of view, 
and considering the rapidity with which the planting of this fruit is 
being extended in other countries, [ can but feel that the time must 
come in the near future when only the choicer varieties can find a 
market. ‘The Porto Rico was at one time very popular for open air 
cultivation in Florida, especially along the East Coast, because of its 
large size. I had one in Bog Walk, in this Island, weighing 14% lbs. 
Its size, however, is its one and only merit. It is a shy bearer, re- 
quires double the room of other sorts, and in quality is no better than 
our Bull-Head or Black Jamaica. Ido not think it is being planted 
largely now, better kinds having succeeded it. 

The Abbaka somewhat resembles a very large red Ripley though 
more conical at the base. It is much above the average size of pines 
and is of delicious flavour— none finer for home use. In dry weather 
it ships very well (though this is equally true of nearly all sorts) but 
during the rains it is extremely uncertain. Probably no other pin: 
is so productive of slips. 
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The Charlotte Rothschild is a well rounded pine of quality resem- 
bling the Smooth Cayenne, its green crown prettily fringed with fine 
reddish spines. 

The Enville or Enville City is a medium size, excellent quality, 
and distinguished by having a mass of little crownlets instead of a 
single crown at the top. I have shipped so few of the Rothschild and 
Enville that I am unable to express an opinion as to their carrying 
qualities. 

The Golden Queen is excellent in quality and for home use. A 
poor shipper however, and like the Sugar Loaf very subject to “ Black 
Heart”. 

The Egyptian Queen was at one time the favourite “fancy” Pine in 
Florida. It was originally the Cleopatra, its present and better known 
name evidently the result of a rather shaky knowledge of Egyptian 
history. It no longer holds its high place in the esteem of planters 
which it once occupied. It is in every way inferior to our Ripley. 

The Smooth. Cayenne, everything considered, is to my mind the 
pine par excellence. Its large size, perfect form, excellent flavour and 
beautiful appearance make it the King of Pines. 1t originated, I be- 
lieve, in the I uglish Hot Houses, later was grown in the Azores under 
glass, but without heat, then carried to Florida where it is the most 
popular and most profitable variety grown under shelter, and is now 
being successfully cultivated in Jamaica I must say I have seen 
specimens here equal in every way to any I have ever seen elsewhere. 
It is specially valuable for the English markets where size and beauty 
of appearance count for even more than flavour. 

I should |e “carrying coals to Newcastle” to describe our famous 
Ripley before a Jamaican audience. Strange to say it was a failure in 
Flcrida—tor what reason 1 do not know—and I hardly recognised it 
when I came here. In the quality which pleases the palate I con- 
sidered itranks above the Cayenne Surely nothing ‘can be finer than 
our St. Andrew Ripley. It is also a good shipper I have sent it to 
all parts of England and had excellent reports as to its condition 
on arrival. JI rank it with the Smooth Cayenne ag the first 
among pines. Its one regrettable feature is its smal] crown. Its 
warmest admirers have to admit this one weak point. Coyld we aes ot 
the size, form and crown of the Cayenne, combined with the Hau oe 
the Ripley, we should have the ideal, the perfect pine: and in this 
connection I must express the deep interest I feel in the experi 
in crossing these two varietses now being carried on at Hope. Seeds 
have been obtained from this cross, and the young seedlings were 
thriving when I last saw them. I sincerely trust that the hopes and 
expectations of the gentlemen who have devoted so much time and 
labour to this work may be amply rewarded in the resylts. 
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ADDITIONS AND CONTRIBUTIONS TO THE 
DEPARTMENT. | 

Liprary (Serials). 

EUROPE. 

British Isles. 
Annals of Botany, Sept. Vol. XVI. [Purchased. | 

Botanical Magazine, Sept., Oct. [Purchased.] , 

British Museum Annual Returns, 1901. [Principal Librarian.] 

Chemist and Druggist, Sept. 6, 13, 20, 27. Oct.4,11, 18,25 [Editor. 

Colonial and Diplomatic and Consular Reports, July, Aug. [Col. Sec. ] 

Garden, Sept, 6,13, 20,27. Oct. 4, 11, 18, 25. [Purchased.] 

Gardeners’ Chronicle, Sept. 6, 13, 20,27, Oct. 4, 11, 18, 25. [| Purchased, ] 

International Sugar Journal, Sepi., Oct. [Editor. ] ; 

Journal Board of Agri., England, Sept [Sec. Board of Agri.] 
Journal of Botany, Sept., Oct. { Purchased, ] 
Nature, Sept. 4,11, 18,25. Oct. 2,9, 16,23. [Purchased.] 
Our Western Empire, Sept., Oct. [Publishers.] 
Pharmaceutical Journal, Sept. 6, 13, 20,27. Oct. 4, 11, 18. 25. 
Preliminary Report on the recent eruption of the Soufriere in St, Vincent, 

and of a visit to Mont Pelée in Martinique. By Tempest Anderson and 

John S. Flett. From the Proc. of the Royal Society, Vol. 70. [Presented 

by the R. Soc.] 
Rothamsted Haperiments. Plans and Summary Tables arranged for reference 

in the fields. [Committee. | 

France. 
Sucrerie indigéne et coloniale, Sept. 2, 9, 16, 23. 30. Oct. 7. [ Hditor. | 
Journal d’ Agriculture Tropical, July, Aug., Sept. [ Director. | 

Germany. 
Berichte iiber den botanischen Garten und das botanische Museum zu Ber- 

lin im Rechnungsjahr. 1901. 
Die Pflanzungen und der Botanishe Garten in Victoria (Kamerun) 1900-01. 

[ Director. } 
Symbolae Antillanae seu Fundamenta Flore Indiae Occidentalis. Vol. III. 

Fasc. Ul. [Purchased.] 
Tropenpflanzer, Sept., Oct. [ Editor. | 

Switzerland. 
Bulletin, de l’Herbier Boissier, Vol. IT. Nos. 8,9,10. [Uonservateur. ] 

Belgium. 
Bulletin, Société d’Etudes Coloniales. Sept., Uct. [Editor. ] 

SLtaly. 
Atti dell Instituto Botanico dell’Universita di Pavia II Series Vol. Vil. 
By Prof. G. Briosi. [ Editor. ] 

Chronological Tables for ‘l'obacco in America, Europe, Africa, Asia and Oce- 
ania. [Dr. Prof, O. Comes. | 

ASIA. 
India. 

Agricultural Ledger (Calcutta), Nos. 1,2and3. [Lt. Gov. Bengal.] 
Annual Administration Report of Govt. Bot. Gardens and Parks, Nilgiris, 

1901-1902. [Sec.] 
ae on Govt. Horti. Gardens, Lucknow, for year ending 31st Mar. 1902. 

Sec]. ) 
Report on Govt. Bot, Gardens, Saharanpur & Mussoorie for the year ending 

31st Mar. 1902. [Sec.] 
Report on the Administration of the Govt. Cinchona. Dept. 1901-1902. 

[Revenue Lept., Madras. ] 
Proc. & Journal Agri. & Horti. Soc. of India, April-June, 1902. [See. ] 
Planting Opinion, Aug. 9, 16, 23, 30, Sept. 6, 13, 20, 27. [Editor.] . 
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Straits & Federated Malay States. 
Agricultural Bulletin, Vol. I., Nos. 9,10 and 11: [Editor.] 

Ceylon 
Agricultural Magazine, Colombo, Sept. 
Circulars and Agri. Journal, Vol. IL, Nos. 1 and 2. 
Circulars, R. Botanic Gardens, Series I, Nos. 17-25. . 
Times of Ceylon. Aug. 14, 22, 28, Sept. 3, 11, 18, 25, Oct. 25. [Editor.] 

Java. 
Proefstation East Java Nos. 40 and 41. iccst 

Ditto West Java, No. 56. be irector. | 

Japan. 
Bulletin, Coll. of Agriculture, Vol. V, Nos. 1 and 2. [ Director. ] 

AUSTRALIA. 
N.S. Wales. 

Agri. Gazette, July, Aug,, and Index to Vol. XII. ‘[Dept. of Agri. ] 
Miscellaneous publications. By J. H. Maiden ;— 

Nos. 541, Useful Australian Plants: 550, some Australian Vegetable 
Fibres : 553, Records of the Sydney Botanic Gardens. Reprinted from: 
Agri. Gazette of N.S. Wales. [Author.] 

The Gums, Resins and other Vegetable exudations of Australia. Reprinted 
from Journ. and Proc. R. Soc. of N. S. Wales. [Author.] 

1. On Eucalyptus pulverulenta, Sims; 2 E.Stuartiana, F. V. M.; 3 E. 
Gunnii, Hook. J. Reprinted from Proc. Linnean Soc. of N.S. Wales, 
1901. Part 4. Oct. 30th. [Author.] 

Note on Eucalyptus linearis, Demhardt (A supposed Tasmanian Species) 
Read July 8, Issued July 25,1902. [Author. | 

On Eucalyptus Behriana, F. V, M. From the Transactions of the Roy. So- 
ciety of South Australia, 1903. Read Nov. 5,1901. [Author. } 

Queensland. 
Annual Report, 2, Acclimatisation Soc. 1902. [Sec.] 
Qneensland Sugar Journal, Aug. [Editor.] 

Melbourne. 
Guide to the Botanic Gardens, Melbourne, with Route, Map, &c. [Director. | 

Western Australia. 
Journal, Dept., of Agri., Aug., Sept. [Dept. of Agri. | 

Tasmania. 
Tasmanian Timbers: their qualities and uses. Read before the R. Soc. of 

Tasmania by A. O. Green, Esq. by courtesy of the Hon. the Minister of 
Lands and Works, 12 Aug. 1902. [Author.] 

AFRICA. 
Cape of Good Hope. 

Agri. Journal, Aug., Sept. [Dept. of Agri.] 

Natal. 
Agri. Journal and Mining Record, Aug. 15, 29, Sept. 12, 26 [Dept. of Agri.] 

Natal Plants, Vol. 3. Part IV. 
Report on Natal Botanic Gardens and By J. Medley Wood, 

Colonial Herbarium from July lather [ Author. ] 
1900, to June 30th, 1902 

- Report of Dept. of Agri. on Work done during the year 1901. 

Central Africa. 
C, African Times, June, 7,14, 21, July, 5,12, 19, 26, Aug.,2,9, 16. [Hditor. ] 

Mauritius. 
Bulletins, Station, Agronomique, No. 5, La denaturation de lalvool et son: — 

utilisation. : | | 
No.6 Rapport Annuel, 1901, 
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Réunion. 
Revue Agricole No. 8. 

West InpiEs. 
Barbados. 

Agri. Gazette, Aug., Sept., Oct. [Hditor. ] 
Agricultural News, Aug. 30, Sep. 18, 27, Oct. 11,25.) 
General treatment of Fungoid Pests. Pamphlet. | 
Series No. 17 West Indian Yams, No. 18. \ [Commr. Imp. 
West Indian Bulletin, Vol. IL1., No. 2. (” Dept. of Agri.] 
Reports on Botanic Stations, 1901-2: Dominica, St. | 

Kitts, Nevis, Tobago. $ 
Report of the Agricultural Work for the season between 1899-1901, carried 

on under the direction of the Imp. Dept. of Agri. for the W. Indies. By 
Prof. J. P. d’Albuquerque and J. R. Bovell. [Authors. | 

Jamaica. 
Cornwall Herald. [Editor.] 
Journal, Jamaica Agri. Society, Sept., Oct. [Sec.] 
Jamaica Fruits in British Markets. By W.B. Gill. (Special publication of 

Jam. Agri. Soc.) [Sec.] 
Highteenth Annual Keport, R. Jam. Soc. of Agri. & Commerce & Merchants: 

Hxchange, 1901-2. 
The Presbyterian. [Hditor. ] 
Weather Report for Aug. 

Trinidad. 
Bulletin Botanical Dept. July, Aug., Sept., Oct [Supt..] 
Proc. of Agri. Soc., Aug. 12, Sept. 9. [Sec.] 
The Ferns and Fern-Allies of the B. W. I. and Guiana. By G. 8S. Jenman. 

[J. H. Hart. ] 

Grenada. 
Annual Report, Botanic Station, 1901. [Curator. ] 

Tobago 
Report on Tobago Botanic Station, 1901-2. [Curator. ] 

Cuba 
Census of Cuba, 1899. Taken uuder the direction of the War Dept. of the 

U.S.A. [Wm. Bulzing. ] 

Bermuda. 
Report of the Board of Agri. for the year ending 31st Dec. 1901. 

British Norto AMERICA. 

Ontario. 
Agri. Coll. Bulletin 123, Cold Storage of Fruit 
Crop Bull. 80—August Crop Report. 
Thirty-third Annual Report of the Fruit Growers’ Assoc. of Ontario, 1901. 

[Sec. ] 
Ottawa. 

Catalogue of Canadian Plants. Parts VII. Lichens and Hepatice. By John 
Macoun. [Geological Survey of Canada. ] 

Bulletin No. 40, Clover as a Fertilizer. By William Saunders and Frank T., 
Shuitt. [ Dept. of Agri. | : 

Insects, Fungous Diseases ,—Treatments. Evidence of Dr, James Fletcher, 
Entomologist & Botanist before the Select Standing Committee on Agri- 
culture and Colonization, 1902. [Author. ] 

_: Report of the Entomologist and Botanist. 
Se s Edition from Annual Report on Experimental Farms for 1901. (ane 

thor.] , 
Montreal. La 

Pharmaceutical doacnale Sas: [ Editor. | 
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Unitep STATES oF AMERICA. 

Publications of the U. S§. Dept. of Agri. [Directors.| Scientific 
Bureaus & Divisions 

Bureau of Forestry: Bull. No. 32, A Working Plan for Forest Lands near 
Pine Bluff, Arkansas. By Fred. E. Olmsted. No. 33, The Western Hem- 
lock. By Edw. T. Allen. No. 34, A History of the Lumber Industry in 
the State of New York. By Wm. F. Fox. 

Bureau of Plant Industry: Bull. No. 12, Stock Ranges of Northwestern 
California : Notes on the Grasses and Forage Plants and Range conditions. 
By Joseph Burtt Davy. [Author.] No. 16, A Preliminary Study of the 
Germination of the Spores of Agaricus Campestris and other Basidio- 
-mycetous Fungi. By Margaret C. Ferguson. No. 25, The Seeds of Rescue 
Grass and Chess. By F. H. Hillman. 

‘Bureau of Animal Industry: Bull. Nos: 29 and 31, American Breeds of 
Fowls. I The Plymouth Rock. II The Wyandotte. By T. F. McGrew. 
No. 34, American Breeds of Beef Cattle, with remarks on Pedigree. By 
Geo. M. Prommel. No. 37, Market Classes of Horses. By Geo. M. Rom- 
‘mel 

Bureau of Soils: Bull. No. 2), Growing Sumatra Tobacco under shade in 
the Connecticut Valley. By Milton Whitney. 

Division of Botany: Contrs. from the U. 8. National Herbarium, Vol. V. 
No. 4 (With Lndex to Vol. VII) Vol VII, Nos. 1 and 3. 

Experiment Station Record, Vol. XIV, No.1. 
Bulletins. 15, Handbook of Exp. Station Work. A Popular Digest of the 

Publications of the Agri. Exp. Station in the U.S. 33, The Cotton Plant: 
its history, botany, chemistry, culture, enemies, and uses. 86, The use of 
Water in Irrigation. Report of Investigations madein 1899 under the 
supervision of Elwood Mead, Expert in charge, and C. T. Johnston, Assis- 
tant. Including Reports by special Agents and Observers. 105, Irriga- 
tioninthe U. S. Testimony of Elwood Mead, Irrigation Expert in charge, 
before the U.S. Industrial Commission, June il and 12, 1901. 

Farmers’ Bulletins :—46, Irrigation in Humid Climates. 116, Irrigation in 
Fruit Growing. 138, Irrigation in Field and Garden. 

Irrigation Practice among Fruit Growers on the Pacific Coast. By E. J. 
Wickson. 

A Study of Water Rights on the Los Angeles River, California. By Ed. M. 
Boggs. 

Irrigation from the San Joaquin River. By Frank Soulé. 
Problems of Water Storage on torrential Streams of Southern California as 

typified by Sweet-water and San Jacino Rivers. By Jas. D. Scheyber. 
Report of Irrigation Problems in the Salinas Valley. By Chas. D. Marx. 
Water Appropriation from King’s Kiver. By UC. K. Grunsky. 
The Agricultural situation in California. By Elwood Mead. 
Irrigation Investigations on Cache Creek. By J. M. Wilson. 
Features and Water Rights of Yuba River, California. By Marsden Manson, 
The Irrigation Problems of Honey Lake Basin, California. By Wm. E. 
Smythe. Reprinted from U. 8S. Dept. of Agri. Office of Exp. Stations Bul- 
letin, 100 Report of Irrigation Investigations in California. 

Report of Irrigation Investigations for 1900. Nos. 1,2,3 and 4. Reprints 
from U.S. Dept. of Agri., Office of Exp. Stations Bulletin 104. 

Report No. 63. The work of the Agri. Exp. Stations on Tobacco. Ab- 
stracted by J. J. Schulte, with Introduction and Comments by Milton 
Whitney. } 

Report No, 65. Physiological Studies of Connecticut Leaf Tobacco. By 
Oscar Loew. 

Growth of the TobaccoIndastry. By Milton Whitney and Marcus L. Floyd. 
Reprint from Yearbook of Dept. of Agri., 1899. 

The World’s Exhibit of Leaf Tobacco at the Paris Exhibition of 1900. By 
Marcus L. Floyd. Reprint from Yearbook of Dept. of Agri.,1900. 

Report No. 64. Field Operations of the Division of Soils, 1899. By Milton 
Whitney, with accompanying papers by others. (With Maps.) 

Second Report, 1900. (With Mays.) 
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Some necessary modifications in methods of mechanical analysis as applied to 
Alkali Soils. By Lyman J. Briggs. Reprint from Report No. 64 of the 
Dept. of Agrt. . 

A Working Plan for Southern Hardwoods and its results, By John Foley. 
Grazing in the Forest Reserves. By Filbert Reth. 
The Timber Resources of Nebraska. By Wm. L. Hall. Reprintsfrom Year- 

book of Deyt. of Agri., 1901. 
Cost of Seed Distribution. 

Experiment Stations. 
Arizona. 43 (Utilizing our Water supply) 44 (The River-irrigating Waters 

of Arizona—their character and effects.) 
Connecticut. Twenty-fifth Report of Agri. Exp. Station, 19i1. 
Florida. 61 (Two Peach Scales.) 62 (The Peen-to Peach Group.) 
Illinois. 73 (Comparison of ~ilage and Shock Corn for wintering calves in- 

tended tor beef production) 74 (Standard Milk and Cream.) 75 (Standard- 
ization of Milk and Cream.) 76 (Alfalfa on Illinois soil.) 77 (Bitter-rot of 
Apples.) 78 (Market Classes and Grades of Cattle with suggestions inter- 
preting market quotations.) 

Iowa. 65 (Beef Meal, Swift’s Digester Tankage, Armours Tankage and Stan- 
dard Stock Food, their value when fed in conjunction with corn for the 
economical production of pork.) 66 (Condimental Stock foods, the by- 
product of corn, flax seed and cotton seed and dried blood ; their value when 
fed in conjunction with corn for the economical production of Beef, 

Kansas, 110 (Grapes.) 111 (Quality in Beef.) 112 (Fattening Steers 
without Hogs to follow.) 113 (Baby Beef.) a 

Maryland. 84 (Some feeding experiments with cows, and tables for the com- 
putation of Rations for farm animals.) 85 (Alfalfa for Maryland.) 

Michigan. 202 (Fertilizer Analyses). 
Mississippi. 74 (Some Mosquitoes of Mississippi and how to deal with 

them.) 75 (Strawberry culture in Mississippi.) 
New Hampshire. 92 (Silage Studies.) 
New Jersey. Annual Report for year ending Oct. 31st, 1901. Special Bull. 

T. (The Salt Marsh Mosquito Culex solicitans W1k.) 157 (Field Experi- 
ments with Nitrate of Soda on Market Garden Crops.) 158 (Soiling Crop 
Experiments.) 159 (The Rose Scale Diaspis rose, Bouche.) 160 (Con- 
centrated Feeding Stuffs.) 161 (Alfalfa, Cow Peas and Crimson Clover as 
substitutes for purchased Feeds. Home-grown Protein versus Purchased 
Protein.) 

Ohio. 134 (The value of Barnyard Manure.) 
Oregon. 70 (Testing Milk and Cream.) 71 (Stagnant Water Germs in Milk) 

72 (Preliminary Report on Steamed Silage.) 
Rhede Island. 82 (Grass Experiments) 83 (Improving an Orchard.) 84 

(Poultry Feeding. Feeding Stuffs.) 
Virginia. 125 (Mange in Horses.) 126 (The Stomach Worm.) 
Wyoming. 51 (I. Sheep Feeding on the Range. Il. Lamb Feeding—second 

trial.) 52 (Experiments in Evaporation.) 53 (The measuremont of water 
for Irrigation.) 54 (‘The Shrubs of Wyoming.) 

American Druggist and Pharmaceutical Record, July 28, Aug. 25, Sept. 15 
29, Oct. 138, 27. : 

American Journal of Pharmacy, Sept., Oct. [Editor.] 
Botanical Gazette, Chicago, Sept., Oct. [Editor. ] 
Cotton and Farm Journal, Aug., Sept. [ Publishers. | 
Fern Bulletin, July. [Editor. | 
Forestry and Irrigation, Sept., Oct. 
Georgia State Board of Entomology, Bull. 4 Winter treatment of San Jose: 

Scale in the light of recent Experiments. By W.M. Scott and W. F, 
- Fiske. 
Mycological Notes, No. 10. 182—Boletas Betula 

_ Notes on the Amanitas ot the Southern Appalachians. fro G. Lloyd.] 
Pt. 1. Sub-Genus Amanitopsis. By H. C. Beardslee. 

. Numerical variation of the ray flowers of Composite. By E. Mead Wilcox. 
[ Author. | oo 

Pear Blight in California. By Newton B. Pierce. [Author.] 
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Flora of the Galapagos Islands. (Papers from the Hopkins-Stanford Expe- 
dition to the Galapagos Islands.) Proc. Amer. Acad. Arts and Sciences, Vol. 
XXXVIII. No. 4. 

The Relationships of some American and Old World Birches. By M. L. 
Fernald. From the Amer. Jour. of Science Vol. XIV, Sept. 1902. [Contr. 
from the Gray Herbarium of Harvard University. ] 

The American Origin of Agriculture, By O. F. Cook. Reprinted from 
Popular Science Monthly, Oct. 1902. [Author. ] 

The Drainage Journal, Oct. 
The Plant World, Aug. [ Publishers. | 
Torrey Club Bulletin, July, Aug, Sept. [E4itor.] 
Trans. Mass. Horti. Soc., 1901. Part II. [Sec.]} 
The following 16 pamphlets on the uses of Nitrate of Soda, are presented by 
Wm. S. Myers, Director Nitrate of Soda Propaganda, New York :— 

Nitrate of Soda a blessing to the Arts and to Agriculture. By John A. 
Myers. Abstract from Proc. of the International Commercial Congress ‘held 
at Phil., Oct. 1899. io 

How to use Nitrate. Some Pointsin Artificial Manuring. A Lecture de- 
livered at Lincoln under the auspices of the Lincolnshire Agricultural 
Education Assoc. By Dr. Bernard Dyer. 

A Review of the present knowledge of sodium nitrate, together with the 
origin, production and destruction of Nitrates in the soil. Reprinted 
from Jowrn of the Amer. Chemical Soc. Vol. XXI No. 5, May 1899. 

Nitrate of Soda for money crops. Investigation by U. S. Exp. Stations. 
How Money Crops Feed. By Peacock and Myers. 
Notes on Four Years’ Experiments on Hop Manuring, conducted at Golden 

Green, Hadlow, Tonbridge. By Dr. Bernard Dyer. 
Stable Manure and Artificial Fertilizers upon Fruit Trees- Trauslated from 

the Germay and Extended by John A. Myers. 
The Profitable Cultivation of the Sugar and Beet and other Crops by the use 

of Nitrate of Soda. Extracts from a lecture delivered by Dr. Maercker, 
With Supplement I Michigan Agri. Exp. Sta. Bull. 179 (Sugar-Beet In- 
vestigatiohs) and Supplement II (Results in Monroe Country, New York). 

Nitrate in the garden. | 
The Manuring of Orange Plantations. Practical Suggestions derived from 

recognized Authorities. 
Can the yield and quality of Grapes be improved by Fertilization ? Some 
Experiments of Prof. Paul Wagner of the Darmstadt Agri. Exp. Station. 

Practical suggestions for the Manuring of Olive Plantations. Erom Bull 129, 
California Agri. Exp. Station 

Now Jersey Agri. Exp. Station Bulletins, 136 (Field Experiment with Ni- 
trogenous Fertilizers) 151) 1. Lossesin Farm Manures. 11. The Relative 
Osefulness of the Nitrogen in Fresh and in Leached Manures. III. the 
Comparative value of the Nitrogen in Commercial Forms and in Natural 
Mauures 157 (Field Experiments with Nitrate of Soda on Carrots, Cab- 
kage, Celery, Tomatves, 'eppers, Turnips and Sweet Corn). 

Bhode Island Bull. 82 (\srass Experaments). 
The foliowing 20 pamphlets are presented by Dr. N. L. Britton, Director 
New York Botanical Garden : 

Coca at Home and Abroad, By H. H. Rusby, M.D. Reprinted from » The 
Therapeutic Gazette’ for March, and from advanee sheets of the May No., 
1888. 

A Synopsis of the Palms of Puerto Rico. By O. F. Cook. eprinted from 
Bull. Lorrey Botanical Club, 28th Oct., 1901. 

A Review of the Genera of Ferns proposed prior to 1832. By Lucien Mar- 
eus Underwood. Reprinted from Memoirs Torrey Botanical Club, 6: 247- 
283. 1. D. 1899. 

“The Origin of Species by Mutation. By D. T. MacDongal. Reprinted from 
Torreya, Vol. 2, No.5, May; Vol. 2. No. 6, June; Vol. 2, No. 7, July, 1902. 

Notes on Agave. . By Geo. Engelmann, M.D. From the Trans. of the Acad. 
of Science of St. Lowis, Vol. IIT, Dec. 1875. 

Botany and Materia Mediea. Carica Papaya L. By H. H. Rusby. Re- 
printed from the Druggists’ Bulletin, July, 1889. 
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Additions to the Cactus-Flora of the Territory of the U.S. By Geo. Engle- 
mann, M.D. 

Briefer Articles. ‘Ihe Tree Opuntias of the United States. 
II. The Development of the Ostrich Fern, Onoclea struthiopteris. By Doug- 

las Houghton Campbell. (Walker Prize Essay, 1886.) 
‘The Botanical Origin of Coca Leaves. By Prof. H. H. Rusby. From the 

Druggists Circular and Chemical Gazette, Nov. 1900. 
Contributions to a knowledge of the Morphology and Ecology of the Cacta- 

cere: II. The Comparative Morphology of the Embryos and Seedlings. By 
Wm. F. Ganong. From Annals of Botany. Vol. XII. No. XLVII. Dec. 1898. 

Journal of the New York Botanical Garden, Jan., May, July, Aug., Sept., 
Nov., 1902. 

U.s. Dept. of Agri. Dir of Botany: Bull. No. 12 Grasses of ‘the Southwest. 
Plates and Descriptions of the Grasses of the Desert Region of Western 
Texas, New Mexico, Arizona, and Southern California. PartII. By 
Geo. Vasey. 
Bull. No. 13 Grasses of the Pacific Slope, including Alaska and the adja- 
cent Islands. Plates and Descriptions of the Grasses of California, Oregon, 
Washington, and the Northwestern Coast, including Alaska. Parts I & II. 
By Geo. Vasey. 

CENTRAL AMERICA. 

Boletin del Instituto Fisico-Geografico de Costa Rica, No. 20. [Director.] 
Rio de Janeiro : Contr. du Jardin, Botanique. 1902. [Directer ] 

PoLYNESIA. 

Planters’ Monthly, Hawaii, Sept. [ Editor. ] 

Lisrary (Books.) 
Piso (W.) De Indiz utriusque re naturali et medica [accedit] J. eee | 

Historia plantarum, etc. [Ed.2.| Amstellzedami, 1658. fol. 
[Rochefort, C. de] Histoire naturelle et morale des iles Antilles de ¢ 
V Amerique, etc., Ruterdam, 1658. 4to.[ Presented by Dr. N. L. Britton. J 

SEEDs. 

From Curator, Technological Museum, Sidney. 
Eucalyptus pulvernlenta. 

From Curator, Botanie Station, Tobago. 
Luffa zegyptiaca. 

From M. Herb, Naples. 
Browallia elata alba: B. elata (blue): Canna Crozy, mixed: Dianthus 
chinensis fl. pleno, mixed D. Heddewigi, fl. pl. mixed: Dahlia Cactus, 
single: D. var. fl. pl. Cactus: Heliotropium, dark variety, mixed: Im- 
patiens Sultani salmonca: Phlox Drummondi fi. pl. mixed: Ricinus Cam- 
bodgensis: R. Gibsoni: Salvia splendens, mixed. 

From Mr. BR. K. Tomlinson, Lacovia. 
Nelumbium luteum, 

From Mr. Jekyll, Robertsfield. 
Blood Balsam : Pink Balsam, July, 1901 ; Ditto, ditto Aug., 1901: Balsam 
Malmaison : Balsam warm white: Nicotiana sylvestris: Zinnia, white and 
yellow, and coloured: Capparis spinosa, 

From Commr. Imp. Dep. of Agri., Barbados. 
Cocos amara: Oblong >quash. 

From Dr. Plaxton, England, 
Melon. 

From Botanie Gardens, Mysore (Bangalore). 
Millingtonia hortensis (Cork tree). 
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From Botanic Gardens, Trinidad. 
Cocos sp. (New): Bertholetia excelsa (Brazil nut). 

From Mr. W. 4. Walker, Moneague. 
Sanchezia longiflora. 

From Botanic Station, British Honduras. 
Anona discolor (Tookee) 

From Botanic Gardens, Singapore, 
Nephelium lappaceum. 

From Royal Gardens, Kew. 
Statice arborea x Bourgei: S. arborea x macrophylla: 8, imbricata: Den’ 

drocalamus strictus. 

From U. 8. Department of Agriculture, Washington, D.C. 
Sea Island Cotton : Tobacco (Havanna seed, Cuban grown, Cigar Leaf.) 

PLANTs. 

From Director, Royal Gardens, Kew. 
Aberia caffra: Afzelia quanzensis: Alstonia sericea: Antidesma platyphyl 

lum; Anthurium crystallinum: A. intermedium: A. Veitchii: Bauhinia 
racemosa: Beilschmidtia roxburghiana: Bentinckia nicobarica: Bowenia 
spectabilis serrulata: Buxus Hildebrantii: Camoénsia maxima: Cato- 
phractes Alexandri: Chirita sinensis: Clerodendron splendens : Climber 
from Angola: Cocos campesiris: Coffea Wightii: Cordia Rothii: Ence- 
phalartos sp.: Epiphyllum truncatum: Eranthemum graciliflorum: Eu- 
pomatia Bennettii: Ficus hispida: Garcinia ferrea (Saigon): Garcinia 
ferrea : Hzemanthus Lindeni: Hematostaphis Barterii: Hevea confusa : 
Ipomecea sp. (British C. Africa): Khaya senegalensis: Landolphia sp. 
(Madagascar) : L Tomentosa: Leea alata: Macrozamia Montperriensis : 
M. spiralis: Marsdenia verrucosa: Mimusops hexandra : Nap: leona Miersii : 
Nepenthes rafflesiana: N. rufescens : Nyctanthes arbortristis : Parmentiera 
cerifera: Passiflora ambigua: Prestoea wontana: Rhynchosia Wallichii : 
Sapindus edulis: Sapotaceze (British C, Africa): Strophanthus hispidus : 
Strychnos nux-vomica: Tabernzemontana Barteri: T, usambarensis: Te- 
coma filicifolia: Terminalia prunioides: Vangueria edulis: Hylosma 
hawaiense: Zizyphus oxyphylla. 

From Mr. Jekyll, Roberisfield. 
Begonia Ascotensis: Double Orange Hemerocallis. 

From Mr. Geo. A. Bishop, Supt. Bot. Garden, Bermuda. 
Bulbs of Lilium longiflorum, 207 large, 245 medium, 42) small. 3 doz. 

Amaryllis Bulbs. 
From Curator, Botanic Station, Dominica (through Dr. Morris.) 

Musa sapientum, vars. Siam, Kelat, Ambon, Raja Kling, Lakaton; Musa 
africana: Musa Bakeri. 

From Mr. Alfred Cartwright, British Consul, Guayaquil. 
Carludovica palmata. 

From Directer, U. 8. Bot. Gard., Washington, D. C. 
Suckers of Musa sapienium, var. dacca. 

From Herr Feodor Deininger, San Salvador, C. A. 
Ficus elastica (best kind.) 

HERBARIUM. 

From Mr. Jekyll, Robertsfield. 
Pilea depressa. ~ 

From Commr. of the Cayman Islands. 
Canella alba bark. 

[Issued Nov. 29th, 1902. } 

Printed at the Govt. Printing Office, Kingston, Jam. 
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EDITORIAL NOTE. 
The first number of the “ Bulletin of the Botanical Department” 

appeared in April, 1887, three months after my arrival as Director. 
The Botanical Department, or according to its official title, the De- 

partment of Public Garden: and Plantations, has always been con- 
cerned with the agricultural development of the Colony, and the 
Bulletin has been an index, or outward sign, of the kind of work that 
is being carried on. 

Fifty numbers of the old folio series appeared at irregular intervals 
to December 1893, and in January, 1894, a new octavo series was 
commenced, which has been published ever since once a month. 

It has been decided now to adopt it as the organ of the Department 
of Agriculture which was established by His Excellency the Governor 
last year, with the Honourable the Colonial Secretary as Chairman. 

With the wider outlook, and to mark that attention will not be 
confined to the planting side of Agriculture, it has been thought well 
to alter the name, and it will henceforth be known as the “ Bulletin 
of the Department of Agriculture, Jamaica.” 

W. Fawcerr. 

COTTON CULTIVATION IN JAMAICA. 
I.—By Bryan Epwarps 

Extract from The History, civil and commercial, of the British Colonies 
in the West Indies, 1793. 

The plant is raised from the seed, the land requiring no other pre- 
aration than to be cleared of its native incumbrances, and the season 

for putting the seed into the ground is from May to September, both 
months inclusive. This is usually done in ranks or rows, leaving a 
space between each, of six or eight feet, the holes in each row being 
commonly four feet apart. It is the practice to put eight or ten of 
the seeds into each hole, because some of them are commonly devoured 
by a grub or worm, and others rot inthe ground The young sprouts 
make their appearance in about a fortuight, but they are of slow 
growth for the first six weeks, at which period it is necessary to clean 
the ground and draw the supernumerary plants, leaving two or three 
only of the strongest in each hole. One plant alone would be sufficient 
to leave, if there was any certainty of its coming to maturity; but 
many of the tender sprouts are devoured by the grub. At the age of 
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three or four months, the plants are cleaned the second time; and both 
the stem and branches pruned, or, as it is called, topped; an inch (or 
more if the plants are luxuriant) being broke off from theend of each 
shoot ; which is done in order to make the stems throw out a greater 
number of lateral branches. ‘This operation, if the growth be over 
luxuriant, is sometimes performed a second, and even a third time. 
At the end of five months, the plant begins to blossom and put forth 
its beautiful yellow flowers, and in two months more, the pod is formed. 
From the seventh to the tenth month the p ds ripen in succession; 
when they burst open in three partitions, displaying their white and 
glossy down to the sight. The wool is now gathered, the seeds being 
enveloped in it, from which it is afterwards extricated by a machine 
resembling a turner’s lathe. It is called a gin, and is composed of two 
small rollers placed close and parallel to each other in a frame, and 
turned in opposite directions by different wheels, which are moved by 
the foot. The cotton being put by the hand to these rollers as they 
move round, readily passes between them, leaving the seeds, which are 
too large for the interspace behind. The wool is afterwards hand- 
picked, that it may be properly cleared of decayed leaves, broken seeds, 
and wool which has been stained and broken in the pod. It is then 
packed into bags of about two hundred pounds weight, and sent to 
market. 3 

If the land is extraordinarily good, four and even five annual crops 
are sometimes gathered from the same original plants; after which, 
instead of replanting, it is not uncommon to cut the cotton bushes 
down to within three or four inches of the ground, and mould the stems 
in the May rains, and treat them afterwards in the same manner as 
plants. Some labour is undoubtedly saved by this practice, but in 
nine cases out of ten, it will be found more profitable to resort to fresh 
land every third or fourth year. I consider, at the same time, land to 
be fresh enough which has lain fallow, or been used in a different line 
of culture for three or four years together, the great intention of 
changing the land being to get rid of that peculiar sort of grub or 
worm which preys on the cotton plants. 

In Jamaica it is commonly reckoned that, one acre of cotton will 
yield annu»lly 150 pounds weight, and in some years nearly twice as 
much; but I am afraid that, on an average of any considerable num- 
ber of successive crops, even the former is too great an allowance. 
By accounts which I have procured from the Bahama islands, it ap- 

pears, that in 1785, 1786, and 1787 (all of which years were considered 
as favourable), the produce of the cotton-lands, on an average, did not 
exceed one hundred and twelve pounds per acre, viz. :— 

In 1785—2,476 2,480 
1786— 3,050 foes produced< 3,000 >Cwt. of Cotton. 
1787—4,500 4,380 

JI.—By Dr. JAmEs MAcFADYEN. 

Extract from The Flora of Jamaica, 1837, 
At present there is no cotton grown in this island for the purpose 

of exportation. At one time, however, it was an important article of 
cultivation. ‘lhe cotton shrub grows best in a light soil, especially in 
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-a limestone district, with a moderate supply of moisture. In a stiff 
-clay, or where there is a clay bottom, it seldom thrives, and generally 
dies as soon as the root has penetrated to a certain depth. It is found 
‘to be unproductive in a wet climate, from the flowers, although pro- 
ducel in abundance, dropping off without forming the fruit. It is 
grown from seed planted between the months of November and April. © 
The land is prepared by cleaning it of weeds, and digging holes about 
18 inches deep, and 12 inches wide, at a sufficient distance to allow 
‘the plant free space to spread. About 12 seeds are planted in each 
hole, and covered lightly with soil. Should the seasons be favourable, 
‘they will show above ground in seven or eight days. The young 
plants are to be carefully kept free of weeds, and repeatedly thinned, 
till one, or in some cases two, of the healthiest and strongest is left. 
‘Very little pruning is required. Itis of the greatest importance 
throughout the whole course of the cultivation, to keep down the 
growth of weeds. This is the surest method of preserving the planta- 
tion in health, and free from the attacks of insects. It has also b2en 
confidently stated, that the same intention would be produced by 
‘planting Guinea-grass through the field, as it would not only keep 
down every description of weed, but also drive off the numerous in- 
-sect enemies, which too often disappoint all the hopes of the planter. 

The cotton seldom comes into full bearing before the second yuvar ; 
and it continues productive for four or five years. It blossoms and 
fruits during the greater part of the year: but the principal bearing 
is between August and December. Inthe Kast the whole pod is 
gathered: but it is considered an improvement, to leave the capsules 
on the trees, and to withdraw from it the cotton with the seeds, which 
readily comes away. The capsules open when they are ripe; and as 
‘they come to maturity in succession, the field must be frequently gone 
through. It is of importance to gather the cotton in dry weather ; 
and it is necessary, after it is collected, to expose it to the sun, so as 
to free it from any damp. A machine, called a gin, is employed to 
-separate it from the seeds. With one of these, on the present im- 
proved principle..a man is capable of cleaning 300lbs. of cotton in a 
day. 

It is very probable that cotton may yet again come to be an urticle 
of export from this island. The cultivation of it is well adapted for 
small settlers; as it requires very little attention or labour, and the 
crop comes in gradually, so as to beeasily collected. There is no 
doubt, but that it might be conducted more advantageously here, than 
in the Southern States of America, as we have not a winter to contend 
with, and our climate and soil is completely suitable, from the plant 
being indigenous. 

IIlI.—By Ricuarp Hirt 

Extract from letter in “ Transactions of the Soctety of Arts of Ja- 
maica,” dated llth July, 1857. 

The unsatisfactory issue of the attempt to revive Cotton cultivation 
‘here some twelve years back, was considerably owing to the supposi- 
tion, that arrangements for growing and taking in a crop of Cotton 
within the tropics, should be those pursued by the American Cotton 
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growers out of the tropics ; that is, that they should depend on annual! 
plants ;—and on cultivation in large fields, with a proper economy of 
gangs ; and of prickers, frequently traversing the fields to gather in. 
the pods as they successively expand and ripen in crop time. 

Tf instead of cultivating by a system of standard trees, bearing for 
a continuance of ten years, we resort to annual planting, Cottton must. 
always be an expensive and precarious crop. We, within the tropics,. 
are not bound to any such system. If we feel that we have no expe- 
perience now to guide us, in what is best for the economy of labour, 
we must resort not to the North American Continent for instruction, 
but to China and the neighbouring Jndian Islands that cultivate Cot- 
ton to a large extent for the Chinese market. We shall show what 
this is, by some extracts from Richardson Porter’s ‘Tropical Agri- 
eulturist.” | 

“The Chinese possess both the Cotton tree, and the herbaceous Cot« 
ton plant. These are cultivated to a very great extent in different 
parts of that vast empire, yet its produce is not in sufficient abundance 
to answer all the demands of the Chinese population, and very consi- 
derable supplies of Cotton are drawn from India. The annual ship- 
ments of Cotton-wool from the presidency of Bombay to Canton has 
been stated at nearly forty millions of pounds.” (Tropical Agricultu- 
rist, page 28.) 

“1+ is customary in China to allow the Cotton shrub to remain on 
the ground during three years, and in ths fourth year to root it out 
and plant the land with grain. In some provinces a different course 
is pursued, and after two crops of Cotton have been taken, two grain 
harvests are produced, and so on in succession :—it is said that /egu- 
minous plants are never raised from land appropriated to Cotton culti- 
vation.” (Ibid. page 29.) 

“The cultivators of Cotton in the Southern States of the American 
Union, confine their attention to such plants as are of annual growth.” 
(Ibid. page 34.) 

Here you perceive, we have the Chinese in a more torrid climate’ 
than the American, getting rid of annual planting and maintaining a: 
system of standard perennial trees—increasing the years of their du- 
ration, according to the increase of temperature; and to the extent of 
that difference, cheapening the cost of culture. 

“ Both the shrub and the tree species of Cotton are cultivated to a 
great extent in the Indian Islands Of the first kind, there are many 
varieties differing in the duration of the plant, some being annual, and 
others perennial. The Cotton produced in Kutung is reported to be 
the finest ; a fact which probably is more owing to local circumstances: 
than to any real and essential difference in the plants. Vast quantities 
are raised in the Kingdom of Celebes, in Timur, Mongarai, Lombok, 
Bali, and in the productive island of Java, which last, although pro- 
bably the most improved of all, as respects its agriculture, yet yields 
the coarsest and least valuable description of Cotton.” (Ibid. page 
33 ) 

Having shown in these extracts that there are two systems of Cot-- 
ton planting,—the annual and perennial: and that dependence on the 
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arboreal in preference to the herbaceous shrub, must diminish the cost 
of tillage very considerably, we shall proceed to show what is common 
to all systems in the gathering in of the crop. 

“The Cotton pods are not all developed at the same time, a circum- 
stance which makes it necessary to go several times through a field 
during the period of crop, in order to collect the locks, as they come 
forward. The intervals between these gatherings differ according to 
the variety of the plant. In some cases the same field requires to be 
gone over by the prickers at the end of every four or five days, while 
with other varieties, a week, or even ten days may be allowed to elapse 
between each gathering. In any case, if too long a period is allowed 
to intervene, the filaments adhere so slightly to the pods, that they 
either fall or become the sport of the winds which scatter them about, 
so that, if even they could be all ellected, they would be deteriorated. 
Another reason for avoiding delay, is the probability that wet weather 
may set in, which would prove highly detrimental to the quality of 
the Cotton. But if neither of these evils should be experienced; if 
the lock should still remain attached to the pod, and no rain should 
supervene, the quality of the Cotton may be injured through the dry- 
ing of the calyx, which being thus converted into a kind of dust, falls 
upon the Cotton, and cannot afterwards be removed. 

‘When the Cotton is gathered, it must be exposed without delay to 
the heat of the sun, but sheltered from the access of dust ; and this ex- 
posure must be repeated from day to day, until the seedis hardened, 
A wooden platform, or one of tiles is chosen for this purpose. If the 
weather is uniformly fine, an exposure for three successive days will 
be sufficient. The wool should never be thus exposed until after sun 
rise, and it should always be conveyed under cover before the sun goes 
down. Should the weather immediately after the gathering prove wet, 
such an exposure is of course impracticable. In this case, it is de- 
sirable to admit the air as freely as possible to the Cotton, in order ef- 
fectually to carry off the moisture; to facititate which, it should be 
spread in thin layers, and occasionally turned, that the air may exert 
its full effect upon the whole in turn” (Ibid. page 20, 21.) This briefly 
as cotton culture. 

It is very obviovs that in growing cotton by standard cultivation,or 
in other words, in cultivating trees of perennial growth, gathering in 
the crop at short intervals when ready for picking, @ system ts pursued 
suited for a family of small settlers. In a few acres around a cottage, 
in which cotton fields intermingle with garden grounds, with the cus- 
tomary esculent roots and fruits,and herbs and cereal grains of the tro- 
pics, there will be afforded constant employment to a household of both 
young and old, at morning, evening, and noon-tide, without any ex- 
hausting exposure. A friend of mine tried the exp2riment of setting 
out several rows of standard cotton plants He found the yielding 
abundant, and although high grown accessible to the pickers. In 
four years the trees had spread so as nearly to touch each other at six 
or eight feet apart. The avenues were clear and open, the picker stood 
to his work under shelter of the over-spreading foliage, and the plants 
bourgeoned from year to year without pruning, developing such a con- 
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stant outpouring of matured pods, that every morning and evening of. 
crop time afforded a gathering. I think I never saw anything more 
convenient for cottage husbandry than these embowered avenues in- 
termingled with the herbaceous and fruit-bearing plants of the garden. 
they stood in I cannot say what the yielding was as a test of produc- 
tiveness, but it was very abundant, and very regular and constant. 

LY. Exrracts From Botany or Corton. 

By Watrer H. Evans, Ph.D. 

Bulletin 33 of Office of Experiment Stations, U.S.A. 
The cotton plant belongs to the Malvace, or the mallow family, and. 

is known scientifically by the generic name Gossypium. It is indi- 
genous principally to the islands and maritime regions of the tropies,. 
but under cultivation its range has been extended to 40° or more on 
either side of the equator, or to the iso-thermal line of 60°F. In the 
United States latitude 37° north about represents the limit of econo- 
mic growth. 

Among the species recognized to be of more or less economic im- 
portance are Gossypium arboreum, G. hertaceum, G. barbadense. _ In 
the United States only the herbaceous cottons are cultivated to any 
extent. The shrubby and arboreous are grown occasionally as curiosi- 
ties, but they seldom or never produce any lint in regions having as 
low a mean temperature as the cotton belt of the United States. 

Gossypium barbadense is indigenous to the Lesser Antilles, and pro- 
bably to San Salvador, the Bahamas, Barbados, Guadeloupe, and other 
islands between 12° and 26° north latitude. By cultivation it has 
been extended throughout the West Indies, the maritime coast of the 
Southern States, Central America, Puerto Rico, Jamaica, etc., south- 
ern Spain, Algeria, the islands and coast of western tropical Africa, 
Egypt, Island of Bourbon, East Indies, Queensland, New South 
Wales, etc. It may be cultivated in any region adapted to the olive 
and near the sea, the principal requisite being a hot and humid at: 
mosphere, but the results of acclimatization indicate that the humid 
atmosphere is not entirely necessary if irrigation be employed, as this. 
species is undoubtedly grown extensively in Egypt. As a rule, the 
quality of the staple increases with the proximity to the sea, but 
there are exceptions to this rule, as that grown on Jamaica and some 
other islands is of rather low grade, while the best fibre is produced. 
along the shores of Georgia and Carolina, According to Royle* “the 
quality is influenced not only by temperature, but the balance between 
the amount of moisture taken up by the roots and that given off by 
the leaves must be considered, as well as the varied processes of cul- 
ture and choice of varieties suited to each particular locality.” This: 
observation applies to all kinds of cotton, and not to the Sea Island. 
alone. 

* Cultivation of Cotton in India, 
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There is a well-marked form of the Sea Island cotton to which To- 
daro gave the varietal name of polycarpum, to which is usually re- 
ferred the Bamia variety of Egyptian cotton. It is principally char- 
acterized by numerous flowers springing from a single axil, and an 
erect, slightly branching habit, hence giving a large yield per acre. 
On poor soil it soon degenerates to an ordinary form of Sea Island. 
This is considered by Sir J. D. Hooker* as a well-marked seminal 
sport, with a fastigiate habit, from some kind of Egyptian cotton, the 
bulk of which belongs to the Sea Island form of G. barbadense. In 
one of the Kew Reportst+ the idea that Bamia is a hybrid between 
okra and cotton is shown to be incorrect. The cultivation of Bamia 
in Egypt is said to require more irrigation than the ordinary kinds. 

The yield of lint from Sea Island cotton is les: than that from any 
other kind grown in the United States. but on account of the length 
and quality of the fibre it is adapted to uses to whic: the other kinds 
are not suited, and its high market value compensates for the small 
yield. 

According to Heuzé{ the time required for the maturity of a cotton 
crop is divided as follows: from seeding to fl»wering, New Orleans 80 
to 90 days, Sea Island 100 to 110 days; from flowering to maturity, 
New Orleans 7v to 80 days, and Sea Island about 80 days, making the 
total period of growth about 5 to 64 months. According to the same 
authority, the best average daily temperature for the growth of cotton 
is from 60° to 68° F. for the period from germination to flowering, 
and from 68° to 78° from flowering 'o maturity. Dr. Wight§ says 
that for the proper maturity of the best qualities of American cotton 
an increasing temperature during the period of greatest growth is re- 
quired. ‘The failure to produce in India a quality of fibre equal to 
the American product from the same kind of seed is attributed to the 
fact tht in the climate of the former there exists a diminishing rather 
than an increasing averag? daily temperature. 

The effect of too much rain is to form too much plant and not 
enough fruit, while serious drought causes a stunted growth of the 
plan: in which few bolls are formed and these ripen prematurely. In 
the latter case the resultant crop is generally short in staple aud poor 
in quality. 

The structure of the cotton fibre has been studied to a considerable 
extent, and the works of Bowman || and Monie{/ may be considered as 
standard on this part of the subject. The first thing noticed in com- 
paring samples of cotton is the difference in the length and the fine- 
ness of the fiore, and upon these factors almost entirely depends the 
commercial grading of the crop. ‘The principal species of cotion vary 
in respect to the length of their fibre within rather constant limits, 
dependent upon soil, culture, and atmospheric conditions. Th: fol- 

* Flora of British India. 
+ Kew Report, 1887, p. 26. 
ft Plantes Industrielles, Vol. I, p. 139. 
§ Journ. Agr. Hort. Soc. India, 7 (1849-50), p. 23. 
|| Structure of the Cotton Fibre, F. H. Bowman, Manchester, 1581. 
sae Cotton Fibre, its Structure, &., Hugh Monie, Manchester and London, 

1890. 
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lowing table, compiled from numerous measurements taken during a 
period of vears shows the maximum, minimum and average length of 
fibre for some of the more important varieties, and also the average 
diameter of the same :— 

Length and diameter of the principal cotton fibres. 

Length of Staple. Average 

Variety. diameter of 

Maximum | Minimum.! Average. 
Staple 

Inches Inches. Inches. Inches. 

Sea Island 1.80 1.41 1 61 000640 
New Orleans 1G 8 1.02 000775 
Texas : MeN Wey) kong .000768 

Upland 4 1 06 81 98 . 000763 
Egyptian 1.52 1.30 1 as . 000655 
Brazilian 1231 1.03 » eg 000790 

Indian varieties : 

Native all 1 02 97 .89 000844 
American seed ... 1.21 95 1 08 .000825 
Sea Island seed ... eGo 1.36 1.50 000780 

From the above table it will be seen that, as a rule, the longer the 
fibre the less its diameter. The extreme variation |in length of the 
above fibres, from the figures as shown in the table, is from 0.25 to 
0.30 inch. In proportion to their size the variation in diameter is much 
greater than that shown for the length. 

If avery imma ure boll be cut transversely the cut section will 
show that it is divided by longitudinal walls into three or more divi- 
sions, and the seed will be shown attached to the inner angle of each 
division. The seeds retain this attachment until they have nearly 
reached their mature size, and the growth of lint has begun on them, 
when their attachments begin to be absorbed and by the increased 
growth of the lint the seed are forced to the centre of the cavity. 
The development of the fibre commences at the end of the seed far- 
thest from its attachment, and gradually spreads over the seed as the 
process of growth continues. The first appearance of the cotton fibre 
occurs a considerable time before the seed has attained its full growth, 
and commences by the development of cells from the surface of the 
seed. These cells seem to have their origin in the second layer of cel- 
lular tissue, and force themselves through the epidermal layer, which 
seems to be gradually absorbed. ‘The cells which originate the fibre 
are characterized by the thickness of their cell walls when compared 
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with their diameter. The method of growth, according to Bowman* 
is by the successive linear development of cells, the walls of which are 
absorbed at the point of contact until an elongated cell is produced, 
which constitutes the cotton fibre. The continued growth of this mass 
of fibre assists in bursting open the pod when the period of maturity 
is reached. The length of the fibre varies considerably on different 
parts of the seed, being longest on the crown and shortest at the base. 

It is claimed that the fibres do not attain their full length until the 
pod has been opened and the fibres are exposed to the drying and ri- 
pening effect of the air and sun. 

In their earliest stages the young fibres appear circular in section, 
‘but with their increase in length, the walls become thinner and finally 
collapse into a flat, thin-walled fibre in appearance like a thin trans- 
parent ribbon. With the opening of the boll there is a rapid consoli- 
dation of the liquid cell contents, which by being deposited on the in- 
ner side of the walls give to the fibre a greater thickness and density. 
As the degree of maturity is increased the fibre once more becomes 
rounded in section. As this action is not perfectly regular, owing to 
the unequal pressure and deposition of the cell contents, the fibres be- 
come twisted, a character readily recognized under the microscope, 
and one that distinguishes cotton from any other fibre. 

In the early period of their formation the cells are filled with astrin- 
gent juices whose presence may be recognized by applying the tongue 
to the cut surface of an immature boll. During the process of ripening 
these juices are replaced by others of a neutral or saccharine nature, and 
when perfectly ripe the cotton fibre consists almost entirely of cellulose. 
When viewed under a microscope the general appearance of a cotton 

fibre is that of an irregular, flattened, and somewhat twisted tube, the 
tubular form sometimes being lost in the completely flattened fibre. 
The edges of the fibre are somewhat thickened and slightly corrugated. 
The hollow tubular character and constant diameter of the fibre are 
maintained for about three-fourths its length, when it tapers to a point, 
where it is perfectly cylindrical and often solid. From various causes 
there are often found solid places in the body of the fibre, and where 
-such places exist, the quality of the staple is reduced, owing to the in- 
equality with which such fibres take up dvestuffs. “8 

The twist in the fibre, which seems to be an acquired character not 
possessed by wild cotton, is explained by Monie f as follows : 

The rotary motion begins with the process of vacuation in the fibre, 
caused by the withdrawal of some of the fluid in the fibre when the seed 
begins to ripen, and as this is effected slowly and progressively, be- 
ginning near the extremity farthest from the seed and gradually re- 
ceding toward the base, the free end or point becomes twisted on its 
own axis several times, thus producing the convoluted form exhibited 
under the microscope. 

In every lot of cotton three classes of fibres may be recognized— 
(1) unripe, (2) half-ripe, and (3) ripe. These conditions are dependent 
upon several factors, the most important of which is the gathering of 
.cotton before it has been exposed for a sufficient time to the ripening 

* Structure of the Cotton Fibre, p. 23. 
+ The Cotion Fibre, its Structure, &., p. 25. 
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action of the air and sun. The other cause is due to the different 

stages of maturity of the filaments on different parts of the same seed.. 
Unripe cotton when examined with the aid of a microscope appears: 
extremely thin and transparent, and usually with little or no twist,. 
and it is of little use for manufacture. When used it contracts and 

curls up in the warm atmosphere of the factory, causing yarn spun 
from cotton containing much unripe fibre to depreciate gr. atly in value. 
The half-ripe fibre has the same characters, but to a lesser degree, and 
is more valuab!e than the former, but it is only the ripe cotton fibre 
that possesses all the requisites for perfect spinning and dyeing. 

V. CoRRESPONDENCE. 
Secretary British Cotton Growing Association to Director Public 

Garvens and Plantations, Jamaica. 

19 Queen St, Oldham, England, 
Nov. 10th, 1902. 

Dear Sir, 
Iam much obliged for the Periodicals and Newspaper cuttings 

which you have so kindly sent me. I am very anxious to get as much 
information as possible respecting the prospects of cotton growing in: 
your island, and shall be glad to hear from you at your earliest con- 
venience. This Association is about tosend a quantity of Egyptian 
seed to Jamaica through Messrs. Elder Dempster & Co. which I hope 
will get into good hands. 

I enclose copy of correspondence, etc. which we have just nblisbar 
Yours faithfully, 

Jno. C. Arxrns, Secretary. 
The copy of the published Correspondence alluded to above, may be 

seen by those interested at office of Director, Hope Gardens. 

ViI.—Sxra IsLanp UCotr N IN THE UNITED STATES. 

The Bureau of Plant Industry of the U. 8. Department of Agricul- 
ture has under way investigations in the improvement of cotton in 
the U. S., and asa foundation for such work it is necessary to deter- 
mine the varieties best suited to each section of the cotton belt. The 
Bureau is therefore distributing cotton seed of the best strains to test 
in comparison with the varities already grown. 

One of these strains is Seabrook’s Sea Island Cotton for distribution. 
in the sections of Georgia and Florida that grow Sea-Island Cotton. 

Dr. Galloway, Chief of the Bureau, kindly promised the Director, 
when in Washington, to help him with seed, and has lately presented 3: 
pecks of seed of Seabrook’s for trial in Jamaica. ‘This will be grown 
at the Prison Farm under the care of Mr. J. I. Palache. A _ small 
patch is planted out already at the Hope Experiment Station for the 
sake of experiment with various distances for planting, methods of top- 
ping, pruuning, &c The following is an extract on the cultivation re- 
commended from a circular distributed with the seed. 
“he Seabrook se'ection of Sea-lsland Cotton is adapted to light, 

sandy land of good fertility It is planted in rows 4 feet apart, with 
a distance of from 18 to 20 inches between the plants in the row. 
Greater care must be given to the cultivation of Sea-[sland than is: 

usually given to Upland cotton. The land should be thorough'y pre- 
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pared and well fertilized. A suitable rotation with corn, cowpeas, 
peanuts, or other crops should be practiced in order to avoid the ex- 
haustion of the soil produced by many successive cotton crops. Culti- 
vation should be very frequent. In the Sea Islands the cotton is cul- 
tivated on an average of once a week until August. Here the cotton. 
is grown on high beds and the soil drawn up around the plants in cul- 
tivation. This method is not recommended for Georgia and Florida, 
however, where the more economical method of level culture will pro- 
bably pay best. 

“Particular care is necessary in picking and handling Sea-Island 
Cotton in order to obtain the highest price. Sea Island Cotton requires 
to be picked often—every week or ten days—to avoid staining by the 
weather. All trash, bits of bolls, immature and diseased or yellow 
locks must be picked out by hand ‘The seed cotton should be spread 
on an arbour or low roof and exposed to the sun for several hours to 
dry before storing It must be ginned on a roller gin and be packed 
carefully in bags without high pressure.” 

CITRATE OF LIME AND CONCENTRATED LIME 
JUICE. 

By Hon. Francis Warts, F.1.C , F.C.8. Government Analytical and 
Agricultural Chemist to the Leeward Islands.* 

Since the article in the Jamaica Bulletin was written, I have had 
opportunities of making further inquiries the result of which may fit- 
tingly te added. 

I find that in Dominica it is customary to carry the concentration 
of lime juice to a higher degree than 64 oz. per gallon. Concentrated 
juice from this island ranges in strength from 105 to 120 oz. p r gal- 
lon, or even higher. That such a degree of concentration is attain- 
able without considerable loss is due to the fact that juice of good 
quality is used for concentration : on many estates in Dominica the 
whole of the juice obtained is c ncentrated, whereas in some places the 
finer qualities are exported as raw juice while the inferior ones alone 
are concentrated. These finer juices will coutain a larger proportion. 
of acid in relation to the other soluble matters present, and therefore 
when concentrated to a definite specific gravity will contain more acid 
than concentrated juice derived from raw juice of lower grade. 

Buyers point out some defec.s of West Indian concentrated juice; 
one is the presence, at times, of considerable quantities of pulpy mat- 
ter, seeds and otter impurities; another defect lies in the presence in 
some samples of noticeable quantities of iron 

Some buyers informe! me that h y were of opinion better prices, 
both for concentrated juice and for citrate, may be obtained if the 
West Indian trade were better organized, t eir experience being that 
small lots of concentrated juice appeared on the market at somewhat 
irregular times, so thatbuyers were unable to be on the look out for, or 
to depend on the arrival of West Indian supplies. These lots often ar- 

* An article on this subject by Mr. Watts appeared in the Bulletin of the Bo- 
tanical Department, Jamaica, Vol. V. 1878 pp. 263-9. Mr. Watts read an ad- 
dendum to this article at the Conference of 1901, which has been printed in the 
W. Indian Bulletin Vol. Il. No. 4 pp. 315-318, and is reproduced here. 
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rived when there was no particular demand, and after buyers had 
made their contracts; they therefore sold with difficulty and at lower 
prices. This may be remedied by better organization, by such methods 
as making contracts beforehand, by the careful use of marks and 
brands, by intimations in trade journals of the conditions of crops, 
their probable quantity, and the pr: bable times of arrival in the market. 

So far as I could learn, it appeared pessible to make contracts for 
the delivery at specified d«tes of lots equal in size to about 25 casks 
and upwards of concentrated juice as shipped from the Leeward 
Islands These contracts are made, [ understand, from about January 
to April. It is interesting to note that this year (1901), contracts 
were made for Italian and Sicilian supplies at about £17 to £19 per pipe, 
while later in the year the market had fallen to about £13. It seems, 
therefore, highly probable that better prices may ultimately be ob- 
tained for West Indian juice by a closer acquaintance with British 
market conditions and by the preparation of high class products in 
connection with known marks and brands. 

I have little to add concerning the preparation of citrate of lime : 
those whom I have consulted emphasize the importance of washing the 
citrate with hot water before drying it: if this is not done thoroughly 
very troublesome colouring matters may be present in the citrate and 
in practice these may be more difficult to remove than the colouring 
matters which are encountered when working with concentrated juice. 
If attention is paid to this and a well prepared and well washed citrate, 
free from impurities,is put on the market there is little doubt that ina 
short timeit will commanda better and readier sale than its competitors. 

A cacao drier, similar to the one recently erected at the Botanic 
Station in Dominica, would doubtless serve admirably for the drying 
of both citrate and cacao. 

It is now being made a condition that citrate must not contain more 
than two per cent. of free chalk, a penalty being imposed if this amount 
is exceeded. The exact rate at which this penalty will be levied does 
not appear to have been yet agreed upon. 

As regard price, citric acid, whether in the form of concentrated 
juice or of citrate of lime, has practically the same market value. 
Citrate of lime is quoted in terms of the standard cask of 3805 kilos. 
(675 lbs.) containing 64 per cent. of citric acid ; a standard cask there- 
fore contains 4303 lb. of acid. Concentrated juice is quoted in terms 
of the pipe of 108 gallons containing 64 oz. of citric acid per gallon, 
being equivalent to 432 1b. of acid; the quantities are practically iden- 
tical. At present these two commodities command approximately 
equal prices; sometimes one, sometimes the other having a slight ad- 
vantage. I understand that an import duty is imposed on citrate enter- 
ing France while concentrated juice is admitted free, in consequence 
of which concentrated juice may at times command a slightly higher 
price in European markets. 

During 1899 prices ranged from £13 to £20 per pipe or cask : 
‘ 1900 Ee £13 to £17 fi " 
“4 1901 e £17 to £19 ts Ma 

The figures for this year are those for January to April when most 
of the contracts were made: since then they have gradually fallen 
to about £13. 
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Under these circumstances the West Indian producer, in deciding 
which article he shall make, must ascertain the difference in cost of 
production and whether the buyers are likely, at an early date, to pre- 
fer one article to the other. As matters stand at the present moment 
I anticipate that citrate will prove more expensive in preparation than 
concentrated lime juice, the cost of erecting steam heating apparatus 
and drying chambers and of importing and transporting lime or 
chalk will more than counterbalance the saving of fuel, the reduction 
in cost of packages and the saving of acid destroyed in the process of 
concentration. Nevertheless we have the evidence afforded by Italy 
and Sicily, the principal sources of supply, where tne production of 
citrate is making steady headway and where, I am informed, the pro- 
cess is found to be better and cheaper than simple concentration. The 
exports of both articles from Messina and Catania have recently been 
as follows :— 

Dec. 1, 1899, to Sept. 30, 1900. Concentrated juice 1,671 pipes. 
Citrate of lime 6354 tons 2,085.“ 

Total ss é. a; date 4“ 

Dec. 1, 1900, to Sep. 30, 1901. Concentrated juice 549 “ 
Citrate of lime 5904 ton< i 1969.0 

Total ONS) ts Se 
It seems to me highly probable that the manufacture of citric acid 

will ultimately show a decided preference for citrate of lime, and this 
as soon as the manufacture of citrate in Italy and Sicily is placed upon 
a sure footing, so that citrate of uniform and dependable quality 
comes steadily to market: when that point is reached citrate will be- 
gin to command higher prices than concentrated juice. West Indian 
producers will then have to produce citrate if they wish to obtain the 
best prices for their goods. This time may not be far distant, for the 
experiments of the lest thirty years have removed most of the difficul- 
ties which were encountered, while during the last ten years the; ad- 
vance has been very marked on the commercial side. 

The table below is added in order to facilitate ca'culations dealing 
with the acidity of raw juice. Insome places it is customary to speak 
in terms of ounces of citric acid per gallon of juice, in others in terms 
of grains per ounce. 

Table showing the quantity of citric acid in grains per ounce equi- 
valent to ounces per gallon, and vice versa. 

Oz. per gall. == Grs. per on. Grs. peroz. = Oz. gal. 
8 21°875 20 7°314 
B°d 23-242 22 8-045 
9 24-609 24 8-777 
9°5 25-966 26 9-508 
10 27-344 28 10-23y 
10°5 28-711 30 10:971 
11 30:078 32 11-702 
11°5 31-445 34 12-434 
tS ome 32°813 36 13-165 
12-5 34:°180 38 13-897 
i 35 °547 40 14-628 
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‘Oz. per gall. = Grs. per oz. Grs. peroz. = Oz. gal. 
18°5 36°914 42 15 °359 
14 38.282 44 15°359 
14°5 39-649 46 16°091 
15 41.016 48 17°554 
15°8 42.383 50 18-285 
16 43.750 Difference for 1 grain per ounce= 
16.5 45.117 -365 ounce per gallon. 
17 46-484 
Tio 47-851 
18 49-219 

Difference for } ounce per gallon 
== '683 grains per ounce. 

ADDITIONS AND CONTRIBUTIONS TO THE 
DEPARTMENT. 
Liprary (Serials). 

EUROPE. 
British Isles. 

Botanical Magazine, Nov. [Purchased.] 
Chemist and Druggist, Nov. 1,8. [Editor.] 
Garden, Nov. J,8. [Purchased.] 
‘Gardeners’ Chronicle, Nov. 1,8, [Purchased,] 
International Sugar Journal, Nov. [Editor. ] 
Journal of Botany, Nov. [ Purchased, ] 
Journa! Royal Hort. Society, Sept. 
Nature, Oct. 30. Nov. 6. {Purchased.] 
Pharmaceutical Journal, Nov. 1, 8. 

France. 
Journal d’ Agriculture Tropicale, No. 16. [ Publishers. ] 
Sucrerie indigéne et colouiale, Oct. 28. Nov. 4.11. [Hditor. ] 

Germany. 
Tropenpflanzer, Nov. [ Editor. | 

Switzerland. 
Bulletin, de l’ Herbier Boissier, Vol. II. No. 11. |Gonservateur. ] 

ASIA. 
India. 

Fertilizers and Coffee cultivation. Addresses delivered before the United 
Planters’ Association of Southern India. By Dr. Adolf Lehmann, Agri- 
cultural Chemist to the Govt. of Mysore, 1899-1902. 

Planting Opinion, Oct. 4, 11,18. [Editor.] 
The Agri-Hort Society of Madras, Proc. Oct.-Dec., 1901. Annual Meeting, 

1902. 
‘Ceylon 

Times of Ceylon. Oct. 9,15, 23. [Editor. | 

Java. 
Proefstation West Java No. 57. [Director.] 

AUSTRALIA. 
NN. 8. Wales. 

Agri. Gazette, Sept. [Dept. of Agri. ] 
Queensland. 

Queensland Agr. Journal, Sept., Oct. [Sec. of Agri. ] 

Victoria. . ; 
Fungus Diseases of Citrus Trees in Australia and their treatment. By D° 

McAlpine. . : 
Wine-making in hot climates. By L. Roos. ; 

Translated by Raymond Dubois and W. Percy Wilkinson. f 
First steps in Ampelography: A Guide to facilitate the recognition of Vines. 
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By Marcel Mazade. Translated by Raymond Dubois and W. Perey Wil- 
‘kinsov. [Public Library of Victoria. ] 

AFRICA. 
Cape of Good Hope. 

Agri. Journal, Oct. [Dept. of Agri.] 
Gold Coast 

Report upon the Botanical Dept. for 1901. [Curator.] 
Natal. 

Agri. Journal and Mining Record, Oct. [Dept. of Agri.] 

Central Africa. 
C. African Times, Aug. 23, 30, Sept. 6, 13, 20. [Hditor. ] 

West INDIES. 
Burbados. 

Agri. Gazette, Nov. [Editor. ] 
Agricultural News, Nov. 8, 22, > 
Pamphlet Series. Nos. 19 & 20, Summary of the results 

of the cultivation of Seedling and other canes at the | 
Exp. Stations at Barbados 19.2, & in the Leeward 
Islands 1901-1902. | 

Report on Experiments conducted at Antigua & St. 
Kitts in the Season 1901-02. Part I.—Experiments 
with varities of Sugar-cane. With an App. on the 
Chemical Selection of Sugar-cane, | 

Report on Botanic Station, Antigua, 1901-1902.: 
« ‘ ? , Agri. School Plots, and 

Cacao Exp., Plots, D minica, 1901-1902. 
West Indian Bulletin, Vol. IIL, No. 3. 
Scale Insects of the West Indies. By H. Maxwell—Lefroy. Reprinted from 

the West Indian Bulletin, Vol. 1{1. No. 3. pp. 240-270, 1902. [Author.] 
Jamaica. 

Cornwall Herald. [Editor.] 
Journal, Jamaica Agri. Society, Nov. [Sec.] 

Trinidad. 
Proc. of Agri. Soc., Oct. 14 [Sec.] 

British NortH AMRRICA. 

[Commr. Imp. 
{* Dept. of Agri.] 

Ontario. 
Repcrt of the Farmers’ Institutes 1901. Part I. [Dept. of Agri.] 

Ottawa. 
Central Experiment Farm. Report of the Director, 1901. [Dept. of Agri.] 
General Index to the Reports and Bulletins of the Experimental Farms of 

the Dominion of Canada, 1887-1901. [Dept. of Agri. ] 
Montreal. 

Pharmaceutical Journal, Oct. [ Editor. ] 
Nova Scotia. 

Proc, and Trans. of the Nova Scotian Lust. of Science, X., 2, 1899-1900. 
{Inst. of Sci. ] 

Unitep STaTEs OF AMERICA. 
Publications of the U.S. Dept. of Agri. [ Directors. | 

Scientific Bureaus & Divisions 
Experiment Station Record, Vol. XIII, No, 12. 
Division of Biological Survey : North American Fauna No. 22. A Biologi- 

cal Investigation of the Hudson Bay Region. By Ed. A. Preble, prepared, 
under the direction of Dr. C. Hart Merriam. 

Division of Botany: Contrs. from the U.S. National Herbarium, Vol. V. 
No.6, Report on a Botanical Survey of the Dismal Swamp Region. By 
Thos. H. Kearney. 

Experiment Stations. 
Arkansas. 72 (Sweet Potato Experiments.) 75 (Alfalfa.) 
Kansas, 114. (Growing Alfalfa in Kansas.) 
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Kentucky. 100 (Inspection and Analyses of Foods) 101 (A comparison of 
Feeds for Pigs.) 102 (Commercial Fertilizers.) 

New Jersey. Keport of the Botanical Dept. for 1901. 
Virginia. 4 (Preliminary Report on use of Blackleg Vaccine in Virgiana.) 
5 (Sheep Scab.) 
Wisconsin. 92 (Licensed Commercial Fertilizers and Concentrated Feeding 

Stuffs, 1902.) 94 (Curing of Cheddar Cheese, with special reference to 
cold-curing.) 95 (Some observations on Sheep breeding from the Exp. 
Sta. Flock Records.) 96 ([uvestigatious of Methods of Milking.) 

American Druggist and Pharmaceutical Record, Noy. [Editor. ] 
American Journal of Pharmacy, Nov. [Editor.] 
Boring Algz as Agents in the Disintegration of Corals. By J. E. Duerden. 

Extract Bull of the American Mus. of Nat. Hist. XVI. [Author. ] 
Fern Bulletin, Oct. [Editor. | 
Forestry and Irrigation, Noy. [Editor.} 
Plant World, Sept. [Editor.] 
Torrey Club Bulletin, Oct. [Editor.] 
Plantz [nsule Ananasensis. A Catalogue of Plants collected on the Isle of 

Pines, Cuba, by Don Jose Blain. By Chas. Fred. Millspaugh. 
Plantz Utowanz. Plants collected in Bermuda, Porto Rico, St. Thomas, 

Culebras, Santo Domingo, Jamaica, Cuba, The Caymans, Cozumel, Yuca- 
tan, and the Alacran Shoals. Dec. 1898 to Mar. 1899. Cruise of the 
Yacht Utowana. Part TandIa. By C.F. Millspaugh. [Field Colum- 
bian Museum. | 

North American Ustilagine. By G. P. Clinton. Reprint. Journal of 
Mycology Vol. 8 Oct. 1902. 

University of Toronto studies. No.1. By A, Primrose. 
The Morphology of the Central Cylinder in the Angiosperms. By Edward 

C. Jeffrey. eprint. Trans. of the Canadian Institute 1898-99. 
The following are presented by John W. Harshberger, Author :— 

Ecological sketch of Flora of Domingo. From Proc. Acad. Nat. Sci. Phila. 
Nov. 1901. 

Botanleal Ascent of Mount Ktaadn, Me. From Plant World Feb. 1902. 
American Botanical Gardens, II. The Botanic.1 Gardens of Jamaica. From 

Plant World V. Mar. 1902. 
The Germination of the Seeds of Carapa Guianensis, Aubl. From Proc. of 

Acad. Nat. Sci. Phila. Mar. 1902. 
Two Fungns Diseases of the White Cedar. From Proc. of Acad. Nat. Sev. 

Phila., May, 1902. 
The fo!lowing are presented by the Academy of Science of St. Louis— 

Trans. Acad. Sci,, 5t. Louis, Vul. 1X., 6 Anatomical Characters of Seeds of 
Leguminose. By L. H. Pammel. Process of Fertilization in Aspidium 
anu Adiantum. By Chas. Thom. 

4, Studies on Subterranean Organs II; Some Dicotyledonous Herbaceous 
Plants of Manhattan, Kansas. By A. 8. Hitchcock; 5, 6, 7, 8. 

Grasses of the Southwest. Plates and Descriptions of the Grasses of the De- 
sert Region of Western Texas, New Mexico, Arizona, and Southern Cali- 
fornia. Part I, By Dr. Geo. Vasey. [Dir. New York Bot, Gard.] 

SoutH AMERICA. 
Boletim da Agricultura, Sao Paulo, Nos. 5,6,7 &8. ([Sec. of Agri.] 

POLYNESIA. 
Planters’ Monthly, Hawaii, Oct. [Editor. | 
1902 Work of the Exp. Station and Laboratories cf the Hawaiian Sugar 

Planters Association. [ Director. | 
SEEDS. 

From Supt. Botanie Station, British Hondwas. 
Melo-coton (rare Mexican Melon). 

From Actg. Curator Botanic Gardens, Aburt., Gold Coast. 
Butyrospermum Parkii. Phcenix reclinata: Spondias mangifera. 

[Issued Vec. 15th, 1902. | 

Printed at the Govt. Printing Office, Kingston, Jam. 
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Abel, Sir F. A., on Jemaican Woods 23 (3) 
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«Introduced, 1898, 2 
6 Oil wt, 19.1, 74 

Albizzia Lebbek, Bot. Note, 9 (6) 
Aleurites triloba, 1894, 161 
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1896,-1173 "1897, toe, 57, 160, 
164, 167, 168 

Alkali lands, 1901, 36 
Allen, E. W., on Leguminous plants, 

1897, 158 
Almond Bag Worm, 1901, 141 
Aloe Fibre, 21 (7) 
Alsophila, 25 
Amherstia nobilis, 1°94, 162 
Ammoniacal Copper Carbonate, 1897, 

40; 1898, 188 
Anacardium occidentale, 1899, 171 
Analyses: Banana and Plantain 

Fruits, 1909, 24 
« Banana Svils, 1901, 146- 

153 
cs Cassava, 1902, 84 
os Citrus, 1895, 119 
‘6 Coco-nut, 1901, 42 
“ Guango Beans, 1101, 154 
“c Dogwood Bark, 1899, 65 
“ Dragon’s Blood, 1895, 

161 
“ Jamaican Chalk, 1899, 45 
“ Kangaroo Grass, 40 (4) 
a Kola, 1895, 104 
= Nelumbium — speciosum 

seed, 1902, 72 

2 

Analyses: Nymphea seeds, 1902, 
72 

ef Orange tree, 1895, 119 
Ks Pindar Nut, 1897, 75 
- Pine Apple, 1896, 236 
a Rice, 1400, 1038 
“ Rubber, 1900, 190 
ts Rum, 1895, 25 
as Soils under Cane, 1896, 

54, 55 
e Soils for Pines, 1902, 

162 
a Sugar Canes, 1895, 115, 

183, 210; 1896, 51, 
“ 62:3 1897, (227 besos 

61 
¢ Tobacco Soil, 1898, 88 

Victoria regia seeds, 
1902, 73 

Annatto, 7 (4), 39 (19) 
Ananas sativa, Bot. Note, 14 (7) 
Andrographis paniculata, 1901, 85 
Andropogon, 1900, 158 
Anemia, 1898, 158-161 
Anetium, 1897, 200, 209 
Anatta or Annatto, 7 (4), 89 (19) 
Anona, Bot. Note, 9 (5) 
Anthistiria australis, 1896, 29 

A. avenacea, 1+96, 29 
A. ciliata, 40 (4), 1895, 49 

Anti-Malarial Tree, 1898, 73 
Antrophyum, 1897, 200, 210 
Ants, 1895, 250,:276; 1896; Ty 12s 

1899, 87; 19:50,.1805 180th erar 
142 

Aphis attacking Orange, 1898, 139 
Apprentices at Hope, 1896, 276; 

1898, 294; 1899, 210, 201+ 1902, 
81 

Arachis hypogaea, 197, 7d 
Aralia Ginseng, 1899, 87 

A. Guilfoylei (as a wind-break), 
1895, 47 

A. quinquefolia, 1899, 87 
Araucaria spp., 1594, 162, 163 
Arbor Day, 19 2, 107 
Area in Parishe at different eleva- 

tion, 39, (14) 
‘“ between 2.000 and 4,500 feet 

alt. 50 (16) 
Arecha Catechu, 1894, 1638 
Arenga saccharifera, 1894, 163 
Arjun Tree, 18.4, 196 
Army Worms, 1896, 234 ; 1898, 223 
Aroma in Rum, 1895, 25, 1538, 157, 

$92,206; 1896, 1 



Arrowroot, 1894, 186 
Artabotrys, 1898, 2:1 
Arthur, Prof., on two opposing fac- 

tors of increase, 1901, 17 
Artichokes 1894, 114 
Artocarpus incisa, introduced, 1898, 

2 
A. integrifolia (as a shade tree), 

1896, 26 
A. Lakoocha, 1898, 202 
A. nobilis, 1898, 202 

Aspidiotus, 40, (8) 1897, 150, 151 ; 
1898, 40-44 

Aspidium, 1895, 195, 266, 285 
Asplenium, 45-49, 1894 
Assam Indigo, 1895, 54 

« Rubber, 1894, 105 ; 
55 

Asser, L. E., on Bananas for Meal, 
1895, 8, 98 

Asterolecanium, 40 (8) ; 
Astrebla -pp., 1896, 29 
Astrocaryum vulgare, 1894, 155 
Atriplex spp. 1896, 170 
Attacus cynthia, 48 (4) 
Attalea Cohune, 1894, 165 

A. funifera, 21 (7) 
Aulacaspis, 40, (8) 1896, 259; 1897, 

107 

1895, 

1896, 8, 9 

Austin grass, 1896, 38 
Australian Braziletto, 1901, 125 
Averrhoa Bilimbi, 1894, 165 

A. Carambola, 1887, 64; 
166; 1897, 64 

Avignon-berries, 1900, 2 
Awater, Prof., on Bacteria in Milk, 

1899, 49 
Azoila, 1898, 273 

1894, 

Bacteria in the Dairy, 1899, 49 
as Nitrogen-fixing, 1900, 182 

Bael Fruit, 39 (10) 1894, 161 
Bag Worm, The Almond, 1901, 141 
Bahama Grass, 189 , 29, 30 
Bahia Piassava (fibre), 21 (7) 
Balfour, Prof. J. Bayley, on Forest» 

ry, 1894, 140 
'Ballam Rice, 1909, 18 
Balsam of Peru, 1894, 191 

‘ Tolu, 1894, 191 
Baltet, Chas. on Forage Plant, 1894, 

20 
Bamboo (fibre). 17 (4) 

3 

Bamboo Palm, 1895, 61 
Banans, 1899, 194 ; 1902, 67, 129 

analyses of soils, 1902, 132 
as Diet in Typhoid Cases, 

1901, 158 
Botanical Note, 9 (8) 
Canary Island, 1902, 67 
Chineze or Dwarf, 1902, 56, 

182 
composition of fruit, 1900, 

24, 

Conference, 1901, 56 
cost of cultivation and re- 

ceipts, 1902, 141 
Costa Rica, in, 1902. 53 
cultivation of, 49 (2) 1902, 

138, 186 
disease of, 381 (2), 1902, 

100, 140 
districts, 1902, 148 
dried, 26 (4) 33 (2) 1898; 

201 ; 1899, 8, 194 
export of, 1901, 157; 1902, 

144 
ze OI ie lige 

224 
flowers, 1901,57 ; 1902, 131 
Guindy, 1902, 67, 131 
harvesting, 1902, 139 
Historical Notes on, 1901, 

154 
industry in Jamaica, 1902, 

129 
irrigation and drainage, 

1901, 59; 1902, 136 
Jamaican, 1902, 68 
leaves, 1901, 57, 1902, 1380 
manures for, 43 (4) 1895 

151, 206; 1901, 145 
Martinique or Pouyat, 1902, 

131 

meal & , 26 (4) 1894, 115; 
P95, 8, 98; 206; 18955 
200; 1899, 142 

Nicaragua, in, 1894, 1389; 
1899, 142 

notes on, 1901, 179 
paper, 1895, 224 
plant. 1902, 129 
planting, 1902, 135 
preparation of land, 1902, 

134 
prices, 1902, 144 
pruning leaves, 1901, 59; 

1902, 138 

13): 183Ge 



Banana, Pouyat or Martinique, Intro- 
duction of, 1901, 155 

‘© Ram Kela, 1902, 67 
‘Red, 1902, 67, 131 
“ replanting, 1902, 140 
‘ roots, 1901, 58; 1902, 129 
*¢ sale in London, 1895, 206 
«shipping to London, 1894, 

121 
“ — goils of Jamaica, 1901, 145 
«~~ stem, 1901, 58; 1902, 189 
‘¢  Suaandell, 1902, 67 
‘treatment of suckers, 1902, 

138 
«varieties of, 1896, 296;1901, 

43, 58,154; 1902, 67, 
131 

Baphia nitida, 1894, 166 
Barbados, Agricultural Conference 

at, 1899, 213 
-- Agri. Gazette on Cane 

varieties, 1896, 183 
“s Bulletin on Sugar-cane 

disease, 1894, 27 
Barleria cristata, 10 (8) | 
Barley, Manurial constituents of, 

1897, 88 
Barnyard Manure, 1895, 59; 1897, 

179 
re Plars for a cheap covered, 

1897, 185 
Earringtonia, 1894, 166 
Bar Wood, 1894, 166 
Basic Slag, 48 (5); 1898, 180 
Bass Fibre, West African, 1895, 61 
Bassia latifolia, 1894, 166 
Bast, 17 (3) 
Bastard Cedar (as a shade tree), 

1896, 26 
«¢ — Logwood, 1901, 1 

Bath Garden, 39 (13) 50 (10) 1895, 
60, 234; 1896, 807; 1897, 303; 
1898, 314; 1899, 44 

Bauhinia, 1598, 202 
Bay Rum, 26 (8) 29 (8) 
Bean, Bush Lima, 1595, 263 

«“ Kidney, 1898, 133 
‘¢ Tonquin, 189:, 176 
« Weevil, 47, (3) 48 (8, 4) 

Beaumontia spp., 10 (8) 1896, 19 
Beefwood, 381 (8) 
Bee-hawk-moth, 22 (1-) 
Bee-keepers, a tree for, 35 (5) 
Bee-keeping, Improved, for small- 

settlers, 40 (4) 
Beetles attacking Branches of trees, 

7 
48 (3) ; Cocoa Tree, 1895, (38); 
Coco-nut palm, 48 (5), 1897, 280; 
Grain 47 (8), 1898, 106; Orange 
Roots, 48 (5) ; Orange Trees, 1895, 
249; Peas, 47 (3), 48 (4), 1898, 
106 ; Pimento, 48 (4) ; Potato, 48 
(4); Strawberry, 48 (3); Sweet 
Potato, 1898, 226; Vegetable 
seed beds, 1895, 261 

Peetlies Remedies for, 1895, 261; 
1896, 11 

“Traps for, 1895, 261; 1896, 
161 

Beet-root, 1894, 114; 1895, 130, 261 
Beggar-weed, 1896, 172 
Begonias, tuberous-rooted, 47 (5) 
Behrens, Dr. on Micro-organisms of 

Tobacco, 1896, 248 
Bennett, C. W., on Vanilla and other 

cultures in Réunion, 190, 8 
Benzoin, 1895, 61 
Berberich, Dr., Analysis of Dogwood, 

1899, 65 | 
Bergamot Orange, 1899, 44, 65; 1901 

84 
Berkhout, A. H., on Yield of Rubber, 

19(1, 139 
Bermuda grass, 1896, 29 

«Lily, 1895, 265; 1896, 2925 
1897, 299; 1898, 311 

Bernhardia, 1898, 236 
Bertholletia excelsa, 

1898, 505 
Betel Nut, 1894, 163 
Biffen, R. H., on Methods of Prepar- 

ing Rubber, 1899, 81 
Bignonia magnifica, 1894, 167; 1896, 

19 
Bignonia venusta, 1896, 19 
Bignoniaceae, Bot. Note, 9 (7) 
Bilimbi, 1884, 165 
Binding the Bulletin, easy way of, 

1897, 48 
Bishop, Mrs., on Ginseng, 1899, 87 
Bissy. See Kola. 
Bitter Apple, 1895, 160, 211; 1896, 

296 : 
Bitter Wood, 39 (19) 1896, 12 
Bixa Orellana, 7 (4) 39 (19) 
Blackberry, Himalayan, 1895, 68 229 

- Sand, 1895, 62, 229 
Black Line Scale Insect, 1897, 150 
«rot disease of Ginger, 1902, 42 
« Scale Insect, 1896, 256 

Blagrove, Major, on distilling oil of 
Limes, 1895, 97 

1894, 167; 
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: 
4 
b 

Blanching of the Vine, 1899, 162 
Bleaching fibres, 17 (18, 14) 
Blechnum, 44 (5) 
Blighia sapida (Cupania edulis,) first 

introduced, 1898, 2 
Blight, Black, on coffee, 22 (10) 

‘son citrus, 1898, 127 
Blood, dried, 1897, 27; 1898, 171 
Bloodwood Tree, 1895, 18 
Blue grass, 1896, 38 
Boehmeria, 21 (7) 1894, 33, 167; 

1898, 3 
Boisduval’s Scale Insect, 1897, 107 
Bois Immortel, 1894, 178 
Bombax malabaricum, 1902, 126 
Bones, 44 (4) ; 1397, 27, 938 
Bontia, 1898, 74 
Borassus flabelliformis, 1895, 62 
Bordeaux Mixture, 1897, 39; 1898, 

149 
Borers. See Beetles, Moth Borer, 

Shot Borer 
Borg, Dr. J , on Orange Cu'ture and 

Diseases, 1900, 129 
Botanical Department, Services ren- 

dered by, 1895, 14 
ss Department used for Agri- 

cultural development, 1895, 13 
Botanical Notes — 

Acanthaceae, 14 (7) ; Achras Sa- 
pota 9, (7); Albizzia Lebbek, 9 (6); 
Ananas, sativa 14 (7) ; Anona, 9 
(5) ; Artabotrys, 9 (5), 1898, 2)1; 
Bignoniaceae, 9 (7); Brachyp- 
terys, 1898, 69; Bromeliaceae, 14 
(7); Bunchosi:, 1898, 69; Byr- 
sonima, 1898, 68; Caesalpinia cori- 
aria, 9 (8); Carica Papaya, 9 (6) ; 
Catalpa longissima, ¥ (7); Chry- 
sophyllum Cainito, 9 (6) ; Courou- 
pita, 1898, 202 ; Cupania edulis, 9 
(6); Erythraea, 1897, 235; Hu- 
phorbiaceae, 9 (7, 9); Eustoma, 
1897, 235 ; Gentianeae, 1897, 254; 
Heteropteris, 1898, 67; Hiraea, 
1898, 69; Hura crepitans, 9 (7) ; 
Leguminosae, 9 (6, 8, 9); Leian- 
thus, 1897, 284; Limanthemum, 
1897, 232, 235; Macrocarpaea, 
1897, 235; Malpighia, 1898, 68; 
Malpighiaceae, 1898, 68 ; Manihot, 
9 (9); Moringa, 14 (6); Musa, 9 
(8); Nicotiana Tabacum, 9 (10); 
Passiflora, 9 (9) ; Poinciana, 9 (8) ; 
Rheedia, 1895, 18; Ricinus, 9 (9); 
Ruellia, 14 (7); Sapindaceae, 9 

(6) ; Sapotaceae, 9 (7) ; Schulte- 
sia, 1897, 235 ; Scitamineae, 9 (8) ; 
Solanaceae, 9 (10) ; Sterculiaceae, 
9 (6); Stigmaphyllon, 1-98, 69; 
Tamarindus, % (8); Tetrapterys, 
1898, 69 ; Theobroma Cacao, 9 (5) ; 
Tribulus, 14 (6) ; Triopterys, 1898, 
69; Voyria, 1897, 235; Zingiber, 
9 (8); Zygophylleae, 14 (6) 

Botrychium, 1898, 209, 211 
Bottle Cod Root, 35 (6) 
Bougainvillaea spp., 1896, 19 
Bowrey, J.J, on Banana Manure, 

43 (4) 
Fe Pine Apple, 1896, 236 
a Sugar Cane, 1897, 227 

Bowstring Hemp, 22 (2 
Boys from W. Coast of Africa, 1898, 

294 
Brachypterys (Botany), 1898, 69 
Branch-cutting Beetie, 48 (3) 1898, 

224 
Braziletto, Australian, 1901, 125 

og Jamaican, 1901, 125 
Brazil-nut tree, 1894, 167 
Breadfruit, first introduced, 1898, 2 
Breadnut, 1901, 42 

. as a shade tree, 1896, 26 
Brindonia tallow, 1897, 64 
Bromelia, 17 (10) ; 22 (2) 
Bromeliaceae, (Botany) 14 (7) 
Broom Thatch, 1902, 145 
Brosimum Alicastrum. See Breadnut 
Broussonetia, 17 (3) 
Browallia demissa, 24 (9) 
Brownea coccinea, #9 (i0) 
Bruchus, 47 (3) ; 48 (4) 
Brya, 34 (6) 1897, 237, 239 
Buchanania, 1901, 82 
Bucher, Dr., on Dye Plants, 1900, 1 

mt on Logwood, 1896, 181 
3 on Rhus, and Logwood, 

1900, 23 
Budding Orang.s, 1898, 309 

ms trees, &e., 1900, 169 
6 Tape, 1899, 92 

Buffalo grass, 1896, 37 
Buitenzorg Botanical Gardens, 33 (4) 
Bulletin, change of title, 1902, 177 

«« easy way of binding, 1897, 48 
Bunchosia, Botanical Note, 1898, 69 
Bunya-bunya Pine, 1894, 162 
Burnt Clay, 1895, 229 
Burrowing Scale Insect, 1896, 256 
Bussu Paim, 184, 186 
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Butler, Arthur G., on Insects in Ci- 
gars, 1:98, 105 

Buttenshaw, W. R., on Manuring, 
1900, 161 

rs on Water in some 
of its reJations to agriculture, 
1900, 113 

Butter, Kokam, 1897, 64 
Butter-nut, 1894, 168, 190], 
Byrsonima, 1898, 67, 63 

82 

Cabbage Palm, 1&94, 192 
Cabbages, 1895, 130, 261 
Cacao. See Cocoa 
Cacoon, 1894. 178 
Cactus Scale Insect, 1896, 258 
Ceesalpinia coriaria, Botany, 9 (S) 
Calabash and Abortion in Cattle, 

1894, 65 
Calamus Draco, 47 (2) 
California, The Orange in, 1962, 75, 

87 
Calliandra Saman. See Saman 
Caltrop, Botany, 14 (6) 
Camoensia maxima, 1901, 88 
Campelia Zanonia, 19:)2, 92 
Camphor, 1894, 170; 1898, 2; 1899, 

i Wa 
Cam Wood, 1894, 166 
Canaigre, 1898, 299 
Cananga odorata, 1894, 167 
Candle tiee, 1899, 77 
Candle-nut tree, 1894, 161 
Candying Fruit in Italy, 16 (6) 
Canna edulis, 1694, 1&6 
Cannabis sativa, 21 (7 
Cannon Ball Tree, 1894, 175; 1898, 

202 
Capim de Colonia, 

85, 38 
Capparis, 35 (6) 
Capsicum, 1899, 67, 68 
Carambola, 1894, 166; 1897, 64 
Carapa guianensis, 1895, 211; 1898, 

202 
Carbolic Acid and Scale Insects, 

1699, 188 
Cardamom, 1894, 177 
Carden, Consul-General, 

Tobacco, 1900, 180 
Carica Papaya, 1896, 297; 1897, 68 

* Bot. Note, ‘9 (6) 
Carludovica jamaicensis, 1902, 145 

23 “ Plates, 1902, 146 

Angola, 1896 

on Cuban 

Carludovica palmata, 1992, 146 
Carob-bean tree, 1897, 243 ; 1898, 5: 
Carpodinus, 18 8, 104 
Carrots, 1895, 130, 262 
Caryocar nuciferum, 

1901, 82 
Caryota urens, 4 (7) 1894, 168 
Cashaw, 50 (20) 
Cashew, 1899, 171 
Cassareep, 29 (4) 
Cassava, advantages in Jamaica, 

1902, 98 
‘i analyses of, 1902, 84 
a botanical note, 9 (9) 

1894, 168; 

cost of planting and gruw- 
ing, 1902, 83 

- cultivation in Florida, 
1902, 97 

7 economic plant, 29 (4) 
es grater, 47 (4) 
ee report on, 1902, 81 

Cassia, 38 (5) 1894, 171 
C. Fistula, 1894, 169 
C. siamea, 1894, 169 

Castilloa, or Central American Rub 
ber, 1894, 169; 1996,0% 5 
1898, 3730 5e09, 14 eaa- 
1900, 2. 186 

Castleton Gardens, Notes on the 
most interesting 
Plants, 1894, 161 

ae Regulations for 
1900, 125 

Castor Oil Plant, 14 (4) 31 (8) 
(Botanical Note), 9 (9) 

Capa: 31 (8) 
a Insect enemy of, 48 (3) 

Catalpa, (Botany) 9 (7) 
Caterpillars attacking Cocoa treees, 

1895, i; Kainit hurtful to, 40 (5) ; 
Plague, 1895, 2; 1896, 233; 1897, 
12; 1898, 223; remedies for, 40 
(5), 1895,-2; 1896, 234; 1893, 
224 

Cattle Food, 1901, 153 
« Manure, 1897, 26, 176 

Cave, Consul, on Zanzibar Chillies, 
1899, 68 

Cave Earth, 20 (5) 
Cayman Islands, 

11 (8) 1894, 74 
Cayman Islands, Report on, 11 
Ceara Rubber, 1894, 186; 1895, 31; 

1897, 242; 1898, 37; 1899, 84; 
1900, 186 

Cedar, 50 (20) 1897, 236, 238 

an orchid from, 



Cedar, Juniper, of Jamaica, 1901, 55 
Cedron, 4 (7) 
Celery, 1894, 114 
Central American (or Castilloa) 

Rubber, 1895, 34; 1899, 74, 85; 
1900, 2, 186 

Cephonodes hylas, 22 (10) 
Ceratopteris, 1898, 155 
Cereals, Fertilisers for, 1897, 101 
Ceropegia Sandersoni, 1896, 171 
Ceroplastes, 86 (5) 40 (7) 1895, 5; 

1897, 14; 1898, 109, 189 
Ceroxylon andicolum, 1898, 38 
Ceylon, Cocoa curing in, 41 (2) 

- Drying House, 41 (2) 
48 (3) 

Chalk, Jamaican, Analyses of, 1899, 
45 

Chamaerops humilis, 21, (8) 
Champac Tre. 1894, 189 
Chattah-pat Palm, 1894, 185 
Chaulmugra Oil, 1894, 183 
Cheer Pine, 192, 53 
Cheese, manurial constituents of, 

1°97, 88 
Cheilanthes 35 (10); 33, (5) 
Chemical relations of the soil to sur- 

face washing, i901, 66 
Chemical Selection of Sugar-Cane, 

1899, 69 
Chemist, Agricultural; Report on 

Manurial Experiments, 1902, 33 
Chemistry of Cocoa, 1898, 49 

. of the Sugar Cane, 1896, 
49 

Cherimo. a, Bot. Note, 9 (5) 
Cheroonjie, 1901, 82 
Cherry, West Indian or Barbados, 

1898, 67 
Chica, 1894, 196 
Chickrassia tabularis, 1896, 298 
Chili Pine, 1894. 163 

‘« Saltpetre, 1897, 5 
Chillies, 1899, 67 
Chilo saccharalis. 
China Grass, 1894, 34, 167; 

74, 79, 270, 290. 
China Jute, 21 (6) 
Chinese pine tree, 39 (7); 1895, 2 
Chionaspis, 40 (9) 1896, 256, 257 
Chiretta, 1895, 55 
Chloride of Potassium, 43 (5) _ 
Chrysalidocarpus lutescens, 1394,169 
Chrysodium vulgare, 1898, 154 
Chrysophyllum Cainito, Botanical 

Note, 9 (6) 

See Moth Borer 
1896, 

Churchill and Sim, Messrs., on Jas 
maican Satin Wood, 1898, 201 

Chutney, 46 (7) 
Cigars, 39 (25) 
Cigar Beetle, 49 (5); 1898 105 
Cinchona bark from Jamaica, 15 (4) 3 

19)1 157 
the supply of, 1899, ‘ec ce 

weight of, 4 (5) 
* Cultivation of in India, 

1899, 110 
‘«  febrifuge, 50 (6) 
« introduced, 1898, 4 
** plantation, 1899, 224 
*« prospects of, 1900, 39 
‘¢ retrospect and prospect, 

1899, 129 
«* seed of, for Govt, of India, 

1897, 267 

ce ¢e 

‘¢ —Woodhouse’s_' Report on, 
1899, 90 

Cinnamomum Camphora, 1894, 170; 
1899, 177 

C. Cassia, 38 (6) 1894, 171 
C. zeylanicum, 26 (7) ; 

171; 1898, 2 
Cinnamon, 26 (7) 1894, 171; 1898, 2 
Citrate of Lime, F. Watts on, 1898 

263; 1902, 187 
be in Sicily, 1896, 229 

Citric Acid, 1896, 98, 229; 1897, 
248; 1898, 263; 1902, 188 

Citrullus Colocynthis, 1895, 169, 
Zid; 1896, 296 

Citrus,® analyses of, 1895, 119; at 
Hill Gardens, 1896, 290; 1897, 
298; 1898, 300; 1899, 194; Au- 
rantium, var. Bergamia, 1899, 44; 
1901, 84: budding, 1895, 281 
1896, 122; 189, 266, 288; 1898, 
chy 1899, 195, 234 ; 1902, a: 
catch crops 1102, 10; Conference, 
1902, 1; curing and packing, 21, 
(5); 48 (5); 1895, 41, 283; cut- 
tings, 1898, 78; diseases of, 3 
(4); 1897, 49; 1898, 127; dis- 
tance, 1902, 12; flowers and fruit 
4902, 2; forcing fruit, 1902, 10, 
crafting, 1898, $8; grove, 1902, 
7,12;in Azores, 16 (5) ;in Egypt; 
1896, 98 ; in sicily, 1896, 193, 226; 
insect pest, 40 (5); 44 (5); 48 
(5); 1895, 249; 1897, 13; 1898, 

* See also Orange. 

1894, 



189; 1902, 10, 14, 25; irrigation, 
1902, 10, 13; leaves, 1902, 2; 
nursery treatment, 1902, 8, 12; 
packing, 21 (5), 48 (5); 1898, 
41, 283; 1902, 9; peel, oil from, 
1902, 70; planting, 1902, 9, 12; 
propagating, 1895, 281; 1896, 
122, 145, 173; 1897, 266, 288,; 
1898, 75 ; 1902, 8 ; pruning, 1896, 
7; 1902, 10, 11, 13; rhythmic 
growth in, 1:97, 240; roots, 1952, 
1; seed, reproduction from, 4 (4); 
1896, 145, 173; 1898, 75; 1902, 
2,8; slugs, attacked by, 40 (5); 
44 (5); stem, 1902, 2; stocks for, 
1898, 79; 1899, 194; 1901, 10; 
tillage, 1902, 10, 13; varieties, 
1902,3; wash for insects, &c., 
1902, 10 

Cladosporium, 1898, 157 
Clay, Burnt, 1895, 229 
Clovers, 1895, 66; 1897, 158, 159 

a composition of, 1897, 88 
Cloves, 1894, 181 
Coca, 15, (7) ; 16 (2) ; 1894, 179 
Covhlospermum hibiscoides, 1899,77 
Coccidae or Scale Insects, 36 (5), 40 

(7), 46 (2) ; 1894, 17,69; 1895, 
5, 100; 1896, 8, 256; 1897, 107, 
149 ; 1898, 40, 107 

Coccus, 40 (7); 1894, 17 
Coccus Wood, 84 (6) ; 1897, 237, 239 
Cochineal Insect, 1894, 17 
Cockereijl, Prof. T.D.A. See Coccidee 
Cockpit Country, Report on, 1894, 

oF 
Cocoa, 1899, 195 

agricultural chemistry of, 
1898, 49-67 

an open letter to a small 
cultivator ef, 1900, 121 

#2 at Guyaquil, 1900, 18 
: botanical note, 9 (5) 
ay cultivation of, for Settlers, 

1895, 180 
“ curing, for Settlers, 1896 15 
= drying 1900, 122 
* drying. house fur, 1899, 189 
3 in Ceylon, 41 (2), 48 (3) 

in Costa Rica, 1902, 55 
“s in Grenada, 1898, 35 
“i in Trinidad, 1898, 25 
& in Venezuela, 1898, 32 
“ picking, 1900, 122 
es plant, importation of, 

1902, 69 

Cocoa, planting, 1909, 122 
pruning, 1900, 122 

“ spp. from Colombia, 1901, 
124 

gs sweating, 1900, 122 
sa thrips on, 1902, 70 
a trees attacked by Beetles, 

1895, 188 
cc << és by 

Caterpillars, 1895, 1 
4. varieties, 1900, 121; 1901, 

11, 108 
7 washing, 121 

Coco-de-Mer, 1397, 295; 
Coco-Nut, 1894, 172 

« analysis of, 1901, 42 
« beetles, attacked 

by, 48 (5) 
“butter, 45 (5) ; 1894, 173 
«copra, 1595, 207 
“¢  cuitivation of. 1895, 182 
‘- desiccated. 1-95, 207 
«diseases of, 6 (3), 23 (2), 

1893, 304 

31 (:) ; 1897, 279 
“fibre, 21 .(")4 6945 Ag4; 

1895, 207 
« Imperfect. 1901, 104 
“« " oils 1895207. 
“  Palisadoes, 

1898, 6 
“preserves, 45 (3) 
« products, 1895, 207 
« soil & climate, 1895, 182 
“ wood, 1894, 172 
“ ~=yield, 1895, 1-3 

Cocos spp., 1894, 171-173 
Cocum Oil, 1897, 64 
Coetlogon, Consul, on Cotton in 

United States, 1899, 102 
“ on Manufacture of Hard- 

woods, 1899, 104 
Coffea liberica, 1894, 1, 173; 1895, 

145 ; 1899, 196; 1902, 110 
« stenophylla, 1695, 211 

Coffee, 50 (14) ; 1895, 273 ; 1896, 41 
« attacked by slugs, 40 (5), 4 

(5) 
“ cultivation, 1895, 273 ; 1896, 

41 
«¢ diseases in, 3 (4), 22 (38) 40 

(5) ; 1897, 277 
“ exports of, from 1774 to 1892, 

50 (14) 
“ fermentation, 1902, 52 
«« husking in London, 44 (8), 

46 (d) 

planted at, 
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‘Coffee, in Colombia, 1901, 11 
** in Costa Rica, 1902, 54 
“« in the New World, Statistics 

of productions of,1901, 42 
«« — Laborie on, 1895, 273 ; 1896, 

41 
«¢ lands worn out, 50, (16) 
«Liberian, 1894, 1,173; 1895, 

145; 1899, 196; 1902, 110 
*¢ manures, 1897, 57 
«¢ parchment, for export, 8 (4) 

12 (3), 14 (3), 81 (3), 44 
(3), 46 (5) 

«« peeler and polisher, 1894, 6, 7; 
1895, 113 

«« pulpers, 1894, 3, 4; 1895, 10; 
18935, 135 

* scale insect, 1894, 71 
“« separators, 1894, 5; 1895 117 

Cohune Palm, 1894, 165 
Coir, 1894, 172 
Cola 23 (5); 1894, 174; 1895, 103; 

1696, 16, 186, 157, 208; 
1900, 154 

a acuminata, 1900, 154 
is cordifolia, 1909, 155 
a lepidota, 1900, 155 
. vera, 1905, 154 

Collar Rot disease, 1901, 107 
Collecting and Drying Plants, Hints 

for, 1895, 123 
Colletotrichum, 1894, 25, 111, 128, 

180, 131 ; 1895, 165 
Colocyath 1895, 160, 211; 1896, 296 
Colombian Scrap or Virgen Rubber, 

1894, 110 
Colonial Botanical Departments, 

Work of, 39 (5) 
Colonial Produce, for England, 

18.9, 93 
ee in Spain 1899, 105 

Colorado grass, 1896, 38 
Colour of Grapes, Variation, in 1902, 

Colvillea racemosa, 1894, 174 
Commelina, 1902, 91, 92 
Commercial Fertilisers, 1897, 88; 

1898, 167 
Commercial India Rubber, sources 

of, 1898, 103 
Conchaspis 40 (9) ; 1-95, 101 
Coneys and Nutmeg trees, 1897, 79 
Conterence, Agricultural, at Barba- 

dos, 1899, 213 
Conference, International Hovticul- 

tural, on Hybridizati n, 1899, 188 

Congo, Illustrations dela Flore du, 
1899, 108 

Conn, Prof. H. W., on Cream and 
Bacillus No. 41, 1899, 51 

Conservation of Soil Moisture, 1901, 

Co-operative Farming in Germany 
1898, 227 

Copaifera Mopane, 1895, 211 
Copernicia cerifera, 1894, 175 
Copperas, or Green Vitriol as a 

Fungicide, 1897, 41 
Copra, 1895, 207 
Corchorus capsularis, 21(9); 1897, 42 

ff olito:ius, 1897, 42 
Cork, H., on Bananas, 43 (4), 49 (2) 
Corn, Manures for, 1897 1938, 194, 

«“  Manurial constituents of, 
1-97, 88 

‘¢ Sweet, 1895, 137 
Costa Rica, Bananas, Coffee and 

Cocoa in, 1902, 53 
Cotton, 1896, 124; 1898, 249; 1899 

102; 1902, 178 
7 analysis of fibre, 1836, 125 
f “ seeds, 1896, 125 
: as an annual, 1896, 124 
ne botany of, 1902, 182 

cultivation, 1896, 124; 1902, 
178 

“6 drying, 1896, 126 
= Egyptian, 1896, 130 
54 ginning, 1896, 126 
= harvesting, 1896, 126 
<3 Inagua, 1896, 129 
es in the United States, 1899, 

102 
3 length and diameter of the 

fibres, 1902, 184 
. manures, 1896, 125 
a nurseries, 1896, 124 
- pruning, 1896, 125 
Ms Sea-Island, 1836, 129; 1902, 

186 
« seed, 1896, 124, 127; 1897, 

88 
: selection of seedlings, 

1896, 124 
e sowing se-d, 1896, 124 
6s Turks Island, 1896, 131 
« yield, 1893, 126 

Cottony Scale Insect, 1895, 101; 
1898, 108 

Couroupita guianensis, 1898, 202 
Cousins, H. H., on Banana Soils of 

Jamaica, 1901, 145 



Cousins, H. H. on Manures 1902, 14 

= Report on Manurial 
Experiments, 1902, 33 

Cow-pea, 1897, 155, 160, 164, 166, 168 
Crab-grass, 1896, 39 
Crab-weod, 1895, 211; 1898, 202 
Cradwick, W., Budding Oranges 

1895, 281; 1909, 
169 

= Care of young Grape 
Vines, 1896, 121, 
1897, 7 

- Citrus, 1902, 6, 7, 12-14 

xe Cultivation of Cocoa, 
1895, 180 

Cultivation of Pine. 
apples, 1902, 68 

es Cultivation of Tomatoes, 
1896, 61 

Be Curing Cocoa, 1896, 15 

4: GrapeIndustry, 1897 145 

7 Planting Ramie,1896 134 

Craigie, P G., on Agricultural Edu- 
cation, 1896, 13 

Crataeva, 35 (6) 
Cream, Bacteria in, 1899, 50, 51 
Creat, 1901, 85 
Crescentia Cujete, 1894, 65 
Crotolaria juncea, 21 (9) 
Croton (Tiglium) Oil shrub, 1902, 

127 

Cuban Tobacco, 1900, 189 
Cucumbers, 1895, 132, 262 
Cupania edulis, Botanical Note, 9 (6) 
Curing and Packing of Produce 1901, 

97 

Curled Fibre, 21 (8) 
Curtis, C., on Rubber in Penang 

1899, 114 

Custard Apple, Botanical Note, 9 (5) 
Cutting and seasoning timber, 1896, 

App. 15 

Cyathea, 26, 29 
Cycas spp., 894, 175 
Cylas formicarius, 48 (4) ; 1898, 226 
Cynodon Dactylon, 1896, 28 
Cynthia Silk Worm, 48 (4) 
Cyphomandra betacea, 40 (4) 
Cyrtomerus pilicornis, 48 (4) 1895, 

121 
Cystopteris, 23 (7) 

10 

Dactylopius, 40 (6, 7); 46 (2-4), 
1898, 108, 109, 189 

Dairy, Bacteria in, 1899, 49 
. Industry of Denmark, 1896, 
98 

Danaea, 1898, 187, 208 
Daniellia thurifera, 1895, 63 
Danthonia triticoides, 1$93, 29 
Daphnopsis fibre, 17 (12) 
Date Palms, 1901, 7 
Davallia, 23 (5) 
Davies, S. H., on Washing Cocoa, 

1900, 121 
Death and Elwood’s Fibre Machine, 

35 (3) 
Decorticator for Ramie, 1896, 79 
Dehérain on Nitrification, 1895, 162 
DeMercado, C. E., on Curing and 

Packing Produce 1901, 97 
Dendrobium formosum, var. gigan- 

teum, 1896, 65 
Denitrification, 1899, 5, 15, 16 
Denmark, Dairy Industry in, 1896 

98 
Desmodium, 1896, 172 
Dewey, Lyster H., on Market for 

Camphor, 1899, 182 
Dialium guineense, 1895, 63 
Diaspis, 40 (8) ; 1895, 257,258 ; 1898, 

109 
Diatrzea saccharalis. See Moth Borer 
Dicksonia, 22 (11) 

Dictyosperma album, 21 (9) 
Die-back in the Orange, 1897, 55; 

1898, 131 
Dillenia, 1894, 175 
Diospyros discolor, 1894, 176 ; 1897, 

237 
x Kaki, 1902, 26 

Diplazium, 1894, 78, 92 
Diplothemium caudescens, 1894, 176 
Dipteryx odorata, 1894, 176 
Diseases of Trees 1909, 37 
Distances apart in planting, 1896, 

App. 10 
Distilling the Essential Oil of Limes, 

1895, 97 
Ditch-millet, 1896, 39 ; 1902, 231 
Divi-divi, Botanical Note, 9 (8) 
Dogwood, Jamaica, 1+99, 65 
Doob-grass, 1896, 30 
Doorva, 1896, 29 
Doub, 1896, 29 
Draceena Draco, 47 (2) ; 1895, 211 
Dragon’s Blood of Canary Islands, 

1895, 211 



Dragcn’s Blood of West Indies, 45 
(2), 47 (2); 1894, 
Pe tooo, 161; 
1898, 202 

Drugs, 1899, 93 
Drying House for Cocoa, 41 (2), 48 

(3) ; 1899, 189 
Drying Plants, Hints for collecting 

and, 1895, 123 
Dryobalanops aromatica, 1899, 182 
Dub Grass, 1896, 28 
Duerden, J. EH, Caterpillars, 1896, 

234 
si Entomological Notes, 

1898, 228 
oa Insecticides, 1896, 10 
= Insect Pests 1897, 9 
ee Logwood, 1901, 1 
ES Orange tree pests, 

1895, 249 
Dung, Action of, on other Nitroge- 

nous Substances, 1899, 6 
Dunlop Brothers & Co., on Ramie, 

1896, 74, 149 
Durian (Durio zibethinus), 1902, 127 
Dutch Grass, 1896, 36 
Dye Plants, Notes on, 1900, 1 

Karle, Dr. J. J., on Analysis of Cuban 
Tobacco Soil, 1898, 88 

Ebony, 34 (6) ; 1894, 176; 1897, 237 
- West Indian, 34 (6) ; 1:97, 
237, 289 

Ecuelle & piquer, 1895, 179; 1902, 
70 

Edson, Hubert, on Chemical Selec- 
tion of Sugar cane, 1895, 183 

Edwards, Bryan, On Cotton Culti- 
vation, 1902, 178 

Egg Plants, 1895, 184, 262 
Egypt, Banana disease i in, 1962, 100 
Eleis, guineensis 1894, 177 
Elengi Tree, 1899, 78 
English Greens, 20) (4) 

- Markets, Tropical Fruits in, 
1899, 98 

Elettaria Carcamomum, 1894, 177 
Elevation of the Parishes of Jamaica, 

39 (14) . 
Elworthy, R. H., on Mangoes at 

Fair Prospect, 1901, 172 
Encuroo, 17 (12) 
Ensilage, 1896, 28; 1900, 35 
Entada scandens, 1894, 178 

Enterosora, 1897, 200, 207 
Kquisetum, 1898, 231 
Eragrostis abyssinica, 1 (2); 1896, 27 
Ergot, 1897, 279 
Krythea edulis, 1899, 44 
Erythre. ramosissima 

1897, 235 
Hrythrina umbrosa, 189, 178 
Erythroxylon Coca, 15 (7), 16 (2); 

1894, 179 
Esparto, 17 (2, 4, 5), 21 (12) 
Kspin, J. C. on Tobacco Cultivation 

and Curing, 1899, 145 
Hssential Oil of Limes, 37 (11) ; 1895, 

97, 180 
ee Orange tribe, 1895, 

(botany), 

31; 

- Genial Wood, 1895, 
Al I: 

Ethers in Rum, 1895, 27, 29 
Ethyl Alcohol in Rum, 1695, 26 
HKucalyptus as fuel, 1895, 42 

= as windbreaks, 1895, 42 
ae in California, 1895, 42; 

1896, 149 
i“ in Transvaal, 1899, 163 
= and malaria, 36 (2) ; 1894, 

83, 180; 1895, vit; 
1901, 40 

- oil, 386 (2); 
1901, 3 

a reports on, 1895, 87, 235 
. spp. 3 (2), 45 (2); 1894, 

180; 1895, 17, 58 

Kuchlena, 1896, 27, 32; 1898, 31 
Hugenia caryophyllata, 1894, 181 

Rs malaccensis, 189+, 182 
Euonymus japonica, 1896, 298 
Kuphorbiaceze, (Botany), 9 (7, 9) 
Eustoma exaltatum, 1897, 234, 235 
Evans, H.,onb tany of Cotton, 1902, 

182 
Evaporation of water through 

plants, 1900, 158 
ch Preventing, 1901, 53 

Exhaustion of Soil, 1895, 115 
Experiment Station Scheme, 1899, 

214 
ee Stations, 1896, 266 
5 Literature of, 

in U.S.A., 1898, 293 

Export of Potatoes, Onions and To- 
matoes, 1824, 73 

1896, 19; 
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Factors of increase, Two opposing, 
1901, 17 

Fadyenia, 1895, 196; 1897, 18 
Fagara flava, 1897, 73, 237, 239; 

1898, 201 
Fan Palm, 1891, 186 
Farmyard Manure, 1297, 170; 1899, 

5, 15 
Fawcett, Wm., on Banana industry 

in Jamaica, 1902, 192) 
“ “ on Historical Notes on 

on Economic Plants, 
1901, 129, 154, 161 

“ ~ on Ippi-appa, or 
Broom Thatch, 
19 12, 145 

on Oranges, 1902, 
1. ad 2 

Feeding stuffs, 1897, 177 
Fermentation, 12 (5) 

fe es 

a of Coffee, 1902, 52 
of Manure, 1897, 179 

22 of Tobacco, 1899, 100, 
155 

Ferns and Fern Allies, 18-49 ; 189 4— 
1898 

“ from Spores, 5 (7) 
‘ of Jamaica, 1902, 110 
“Rare, 1898, 292 
« Terms used in describing, 

18 (3) 
Fertilisers, Commercial, 1897, 88; 

1898, 167 
+ Composition of the vrin- 

cipal, 1897, 106 
re for Pine-apples, 19.0, 7, 

39 
purchase of, 1897 (98) 

Fibre industry in Yucatan, 85 (2) 
Ficus elastica, 1894, 105; 1895, 55 

F. religiosa, 1902, 137 
F. indica, 1894, 105 ; 1895, 55 
F. spp., 3 (8) 
F. Vogelii, 10 (4) 

Field experiments on soil inocula. 
tion, 1898, 177 

Fiorinia, 40 (9); 1£97, 149 
Fish as Manure, 1897, 28 ; 1893, 171 
Flamboyante, (Botany), 9 (8) 
Flax, 17 (8, 5, 7, 13 15), 21 (10) 
Flax, New Zealand, 17 (6, 7), 21 

(11 
Flowering Plants of Jamaica, List 

of, 46 (7) 
Fluckiger and Hanbury on Essenti- 

al Oil of Bergamot, 1901, 84 

Fluckiger, Prof., on Dragon’s Blood, 
47 (2) 

Foaden, G. P., on Banana disease in 
Egypt, 1902, 101 

Fodder Plants. See Agrostis, Alfal- 
fa, Anthistiria, Astrebla, Atriplex, 
Austin Grass, Bahama Grass, Beg- 
gar Weed, Blue grass, Carob bean, 
Clover, Colorado grass, Crab 
grass, Cow-pea, Cynodon, Desmo- 
dium, Ensilage, Euchlaena, Guinea 
grass, Hay, Kangaroo grass, Le- 
guminous crops, Locust beans, 
Lupines, Maize, Panicum, Para 
grass, Paspalum, Pimento grass, 
Reana, Salt bushes, Silos, Sorg- 
hum, Teosinte 

Food, Cattle, 1901, 153 
Food of Trees, 1896. App. 3 
Foot Rot disease, 1897, 56; 1898, 142 

1901, 107 
Forage Plant, A useful, 1894, 20 
Forbes, W. Panton, on Mangoes in 

Southfield District, 1901, 167 
Foreign Students in the Gardens, 

39 (18) 
Forestry, 45 (4),50 (19) ; 1894, 22, 

133, 140; 1896, App. See also 
Cedar, Eucalyptus, Teak 

Forests, and surface of Country 
1869, 159 

t of Jamaica, E, Hooper 
50 (19) 

Forget-me-not, Jamaican, 24, /9) 
Foster, E., on Oil of Akee, 1901, 74 
Forsteronia floribunda, 10 (2), 21 

(3) ; 1894, 109 
Frankincense, West African, 1895, - 

63; 1899, 73 
French-berries, 1900, 2 
French Method of Keeping Manure, 

1897, 181 
French Oak, (Botany), 9 (7) 
Fringed Scale, 1895, 8; 1898, 108 
Fruit Oandying in Italy, 16 (6) 

« Evaporator, 6 (5) 
« in Nicaragua, 1894, 140 
«Packing, 21 (5), £8 (5) ; 1900, 

28, 1895, 41, 142, 2&3 
« Pruning, 37 (18) 
« Trees at Hill Gardens, 1897, 

298; 1898, 310 
‘“ Trees, Fertilisersfor, 1897,102 | 
« Tropical, in English Markets 

1899, 98 



Fruits. See Aigle, Akee, Artocar- 
pus, Averrhoa, Banana, Berthol- 
letia, Blackberry, Brazil-nut, 
Butter-nut, Citrus, Coco-nut, Di- 
alium, Eugenia, Gamboge, Ginep, 
Grape, Irvingia, Litchi, Mango, 
Mangosteen, Monstera, Olive, 
Papaw, Peach, Pine-apple, Plum, 
Sarcocephalus, Strawberries, Ta- 
marind, Tree Tomato 

Fuchsias, 47 (5) 
Fuel, Eucalyptus as, 1895, 42 
Fumigation of Plants 1901, 184; 

1902, 37-39 
Fungicides, 1897, 39; 1898, 138- 

140 
Fungi, Use of against Insect Pests 

1899, 101, 126 
Fungoid diseases of Cocoa; 1901, 

118 
Furcroea spp., 15 (5), 17 (13), 21 

(9), 22 (2), 32 (5) 
Fusisporinm, 1898, 144 

Galbraith, S. J., on Vanilla in the 
Seychelles, 1902, 1138 

Galloway, B.T., on parasitic ene- 
mies of cultivated plants, 1900, 52 

Gambier, 20 (2) 
Gamboge, 1894, 182 
Garcinia indica, 1897, 64 

‘ Mangostana, 9 (3), 24 (9), 
1894, 182 

ne Morella, 1894, 182 

Garden Eggs, 1895, 154, 262 
Gardening in Jamaica, 30 (8) 

ae Verandah, 36 (3) 
Garlic, 1894, 115 

« Pear tree, 35 (6) 
Garsed, W., on Oil of Akee, 1901, 74 
Gas Lime, 1898, 251 
Gentian Centaury { Botany), 1897, 234 
Gentianez (Botany) 1897, 234 
George & Branday, Messrs,, on 

Bastard Logwovd, 1901, 1 
Georgeson, C. C., on Dairy Industry, 

1896, 98 
Germination of Seeds, 14 (5) ; 1896, 

App. 9d 
Gillespie Bros, & Co., on Export of 

Potatoes, Onions and ‘Tomatoes, 
1894, 73 

Gillespie Bros. & Co., on Liberian 
Coffee, 185, 145 ; 1902, 110 

Gillespie Bros. & Co., on Oranges, 
1895, 39 

Ginep, 3 (3) 
Ginger Cultivation, 26 (5); 1894, 
198 ; 1898, 240; Curing, 50 (17) ; 
1898, 243; Director’s Report on, 
1894, 81; diseases of, 1901, 180; 
1902, 42; Exported, 39 (21); 
1894, 81; 1892, 245; Extract of, 
1898, 207; peeling 50 (18); 
1898, 242; Preserve, 26 (5); 
Planting, 1898, 240; Prices of, 50 
(17); Yield and Profit, 29 (5); 
1898, 245 

Ginseng, 1899, 87, 234 
Glassy Scale, 1895, 100 
Gleichenia, 1898, 274 
Glo:iosa superba, 1894, 183 
Gloxinias, 47 (5) 
Glycyrrhiza glabra, 29 (3) 
Golden Vine (Botany), 1598, 67 
Gordonia anomala, 1-94, 1+3 
Gosset, B.8., on Coffee fermenta- 

tion, 1902, 52 
4g ‘« on Uottee Pulpers, 
1896, 135 

Government Lands, Sale of, to Set- 
tlers, 1897, 66 

Grafting Nutmegs, 1901, 12 
« Mangoes, 19v1, 26 

Granadilla (Botany), 9 (9) 
Grape Vines at Hope Gardens, 1895, 

219; 1897, 285; 1899, 198; Crad- 
wick, Wm., on, 1596, 121; 1897, 
7, 145, 285; 1899, 198; Cultiva- 
tion, 38, (4); 1894, 55; 1897, 
145; 1898, 95; Disbudding and 
stopping, 41, (4); 1894, 55; 
a5, . LOL; Diseases and 
remedies, 1897, 37; 1899, 161; 
Grapes for United Siates Markets, 
1£96, 123; Griffith, Rev. Wm. on, 
1898, 95; Manuring, 1898, 98; 
Persian, 1596, 27v; Planting 
young Vines, 41 (3); 1896, 121; 
1897, 146; 1898, 9«; Propagation 
by cuttings, 4 (3); 1897, 9; 
Pruning, 40 (6); 1897, 7, 147; 
1898, 100; Seedless Grapes, 1899, 
139; Site for Vineyard, 1898, 97; 
Thinning fruit, 1897, 147; 1898. 
101; Thompson, W. J, on, 38 
(4); 40 (6); 41 (8); 1894, 55: 
‘Training, 1891, 55; 1897, 146; 
1898, 99; Treatment of aeglected 
Vines, 38 (4) ; Variation in colour 



of Grapes, 1902, 55; Varieties, 
with descriptions, 1894, 56; 1898, 
95, 102 ; Watering, 41 (2); 1897, 
147; 1898,101,102 - 

Grass firing, 1897, 65 
“ growing in India, 1896, 28 

Grasses, Fertilisers for, 1897, 101 
‘“« for dry regions, 1896, 26 
‘« Tropical Fodder, 1896, 25 

Grater for Cassava, 47 (4) 
Green, E. E., on Scale Insects, 1899, 

116, 1381 
Green Dressing for Orange Trees, 
1896, 7 

Green Manuring, 1896, 172; 1897, 
153-170 ; 1898, 181; 1900, 165 

Greg, P. H., on Jérgensen’s Micro- 
Organisms, 1895, 
107 

~ Micro-organisms of 
Tobacco, 1896, 248 

es Rum Analysis, 18965, 
25 

- Rum Aroma, 1895, 
153, 192, 256 ; 1896, 
1 

as Rum Yeasts, 1895, 
157, 252 

Grevillea robusta, 9 (4), 39 (10) ; 
1899, 78 

Griffith, Col. J. G., on Mangoes 1901, 
165 

r: H. W., on Mangoes at 
Hodges, 1901, 167 

Griffith, Rev. Wm., on Vines and 
Vine Culture, 1898, 95 

Griffiths, Dr., on Magnesia in Soil 
1895, 116 

Groo-groo fibre, 17 (10, 16) 
- Palm, 1894, 165 

Ground Pearl Scale, 1894, 17; 1898, 
107 

Ground Rattan Palm, 1894, 195 
Grubs injuring roots of Cocoa, 1895, 

88; Coffee, 1895, 275; Orange, 
48 (5); Strawberry plants, 48 (3); 
Vegetable seed beds, 1895, 261 

Guaiacum. See Lignum Vite 
Guango, 3 (3) 

«« Beans, Composition of, 1901, 
154 

Guano, 1897, 2, 3; 1900, 166 
Guayaquil, Cocoa at, 1900, 18 
Guazuma tomentosa (as a shade 

tree), 1896, 26 
Guinea Grass, 1895, 49, 66 ; 1896, 35 

14 

Gums and Resins. See Benzoin, 
Daniellia, Dracaena, Dragon’s 
Blood, Frankincense, Gamboge, 
Lacquer, Ogea, Oil Tree, Rheedia. 

Gungo Pea, Insect enemy of, 48 (3) 
Gutta Percha, 1899, 86 
Gymnogramme 1897, 200, 202 
Gynandropsis. 35 (6) 
Gynocardia odorata, 1894, 183 

Hematoxylen campechianum, 
sou e constituents of the leaves 
of, 1900, 21 

Hancornia speciosa, 
1899, 84; 1900, 186 

Haplopus jamaicensis, 26 (6) 
Hardwoods, Manufacture of, 1899, 

104 
Harris, T, J., on Seedling Canes 19.0 

156 
on Tobicco Cultivation 

and Curing, 1902, 49, 
65, 148 

Harris, Wm., on Andropogons in 
Jamaica, 1900, 152 

ig a visit to Montpelier, 
1899,.1 

“ Bermuda Lily, 1895, 265 
ig Cultivation of Peas, 88 (4) 
* Diseases of Ginger, 1901, 

180 
> Fibres, 14 (5) 
* Forestry, 1694, 133 
e Grevillea robusta, 9 (4) 
“: Historical Notes on Eco- 

1898, 104; 

nomic Plants, 1901, 
129, 154, 161 

“ Ippi-appa, or Broom 
Thatch, 1902, 145 

Luffas at Hope Gardens, 
1902, 99 

a Mangosteen, 9 (4) 
- Oil Tree, 1897, 77 
2. Peach, 37 (12) 
“ Plant Notes, 10 (8), 12 (3) 
ds Potato Cultivation, 49 (2) 
“ Sowing and Germination 

of Seeds, 14 (4) 
$ Timber ‘l'rees, 45 (4) 
s Vegetable Cultivation, 

1894, 112; 1895, 130, 
261 

Harrison, Consul, on Bananas, Coffee 
and Cocoa in Costa Rica, 1902, 53 
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Harrison, J. B., on Agricultural 
Chemistry of Cocoa, 1898, 49-67 

Harshberger, Dr., on Shipping Man- 
goes, 1901, 177 

Harvard University, Students from, 
39 (18) 

Havana Tobacco seed, Distribution 
of, 1899, 130 

Hawaii’s departed forests, 1894, 22 
Hay, composition of, 1897, 88, 168 
Helms, R., on Nitrogen-fixing Bac- 

teria, 1900, 182 
Hemileia vastatrix 22 (3) ; 1897, 277 
Hemionitis, 1897, 200, 208 
Hemitelia, 25 (4) 
Hemp, 17 (3, 15), 21 (7) 
Hemp Industry, The Philippine, 

1900, 177 
Henequen, 32 (3); 385 (2) 
Herbarium, 39 (16) ; 1895, 72, 216; 

1896, 285 ; 1897, 280; 
1898, 292 

e New Plants, 1895, 217; 
1896, 285; 1897, 280 

2 Work of Assistants, 
1897, 276 

Heterodera, 1902, 102 
Heteropteris (Botany), 1898, 67 
Heterospathe elata, 1898, 40 
Hevea (Para Rubber), 4 (7); 1894, 

99, 183, 184; 1899, 82; 1900, 
186 

Hibiscus elatus, 1894, 184 
H. Sabdariffa, 17 (16) 

Hill Gardens, Regulations for, 1900, 
126 

Hilgard, Prof. E. W., on the Conser- 
vation of Svil Moisture, 1901, 49 

Hill, Richard, on Cotton Cultivation, 
1902, 179 

‘Hippomane Mancinella, 1894, 184 
Hirza (botany), 1898, 68, 69 
Hirtella dodecandra, 1899, 77 
‘Historical Notes on Economic Plants 

—Introductory, 1901, 129 
es Bananas, 1901, 154 
. Mango, 1901, 161 
f Pine Apple, 1901, 131 

‘Holmes, E. M., on Chillies, 1699, 69 
sh on - ola Nut, 1900, 

154 
ov the Importation 

of Colonial Pro- 
duce, 1894, 93 

‘Honduras Logwood, 1900, 1 

“ce 

Hooker, Sir J. D., on Timber sup- 
ply in Jamaica, 50 (19) 

Hooker, Sir Wm _ J., on Jamaica 
Lace-Bark, 1902, 105 

Hooper, E., on Forests of Jamaica, 
50 (19) 

Hope Gardens, Regulations for, 1899, 
173 

Horse Manure, 1897, 176 
‘* Radish Tree, (botany), 14 (6) 

Howard, A., on Black-rot disease of 
Ginger, 191, 181; 1902, 42 

“ on Fungoid Diseases of Co- 
coa, 1901, 114 

Howard, Dr. L. O., on Sphaeros- 
tilbe coccopila, 1899, 126 

Howardia, 1896, 256 
Humboldt’s Pond Flower (Botany), 

1897, 232 
Hume, Prof. H. Harold, on packing 

fruit in Florida, 1902, 41 
Humus, 1897, 28 
Hungarian-berries, 1900, 2 
Hura crepitans (Botany), 9 (7) 
Huxley, on Agricultural Education, 

32 (6) 
Hybridization, International Con- 

ference on, 1899, 188 
Hydrocyanic Acid Gas and Scale 

Insects, 1899, 131 
Hymenophyllum, 18 (3) 
Hypolepis, 36 (10) 

Icerya 40 (7), 46 (2), 1898, 140 
Idris, T. H. W., on Extract of Gin- 

ger, 1898, 207 
Ilang-Ilang, 1594, 168 
Imperial Department of Agriculture, 

1898, 281 
Inch of Rain, An, 1901, 125; 1902, 

59 
Indian Couch Grass, 1896, 29 

* ~~ Laburnum, 1894, 169 
Indigo, 1900, 1 

‘«;s Assam, 1895, 54 
«Yoruba, 1894, 186 

Indigofera Anil, 1900, 1 
I. tinctoria, 1900, 1 

Indirect Manures, 190), 168 
Industrial School at Hope, 39 (17), 

5U (18); 1895, 49, 224; 1896, 
272; 1897, 269, 290; 1898, 293 ; 
1899, 212 

Infusoria, 1902, 101 



Inglisia, 195, 109 
Iaosect Pests. See Ants, Aphis, Army 

Worm, Bee-hawk-moth, Beetles, 
Caterpillars, Grubs, May Bugs, 
Mealy Bug, Mite, Moth-borer, 
Pimento-borer, Scale-Insects, 
Shot-borer, Slugs, Snails, Stick- 
insects, Stick-bugs, Ticks, Wee- 
vils, White Fly 

Insect Pests, Remedies for, in Grain 
and Peas, 48 (4) ; 1898, 
10G- Beas, § «6172: 
Vegetable seed beds, 
1895, 261 
Use of Fungi against, 
1599-101 

a 1896, 10; 1897, 32 
Arsenic, W hite, 1896, 11 

- Bitter Wood, 1895, 12 
“ Carbolic Acid, 1896, 12 
«« Carbon bisulphide, 48 (4) ; 

ce “6 

1898, 106 
: Experiments with, on 

Scale Insects, 1898, 
271 

a Kerosine Emulsion, 1896, 
11 

ee London Purple, 1896, 10 
= Naphthaline Powder, 47 

(3) ; 1498, 166 
Paris Green, 1896, 10 

. Resin Wash, 1898, 140 
aeaee Teleola, 1897, 20 

Instruction in Agriculture, 1898, 
49, 71, 121, 215, 224; 1896, 
278:1897, 268; 1898, 284; 1899, 
210 

Ipecacuanha introduced, 1£98, 5 
Ipomoeas, Notes on, 12 (8) 
Ippi-appa, or Thatch Palm, 1902, 

145 
Ire, Ireh, or Ereh, 1897, 80 
Iris, 1856, 18 
Tron-wood, 1894, 189 

‘c African, 1895, 211 
Irrigation, 1897, 87; 1901, 2, 28 

es amouut of water needed 
for, 1902, 92 

cs and Alkali lands, 1£01, 
36 

25 basin, 1901, 51 
ce health and, 1:01, 6 
- in India, 1901, d 
rgia Barteri, 1897, 80 
naspis 40 (9) ; 1897, 150; 1&98, 
9 

16 

TIsoétes, 1898, 260 
Isonandra Gutta, 1899, 86 

Jaborandi, Pernambuco, 1899, 93 
Jack Fruit introduced, 1898, 2 
Jadoo, 1897, 290 
Jaffa Orange, 1896, 259, 291 
Jamaican Braziletto, 1901, 125 

“« Chalk, Analysis of, 1899, 45- 
« — Dogwood 1899, 65 
“« India Rubber, 10 (2); 21 

(3); 1894, 109; 1899, 
73 

“ Oranges in English markets, 
1902, 39 

“Plants, Hlementary Notes 
on, 1897, 252; 1:98, 67; 
1899, 170; 1902, 91, 145. 

« Plum, 40 (4) 
‘‘ Rubber, or Milk Withe, 10 

(2), 21 (3); 1894, 109 ; 1899, 
(& 

<< 6Yeasts, 1895, 157 
Japanese Chillies, 1899, 69 

“Clover, 1897, 159, 167, 168 
‘* Persimmon, 1902, 26 
‘¢ Varnish, 1900, 38 
<< Wax, 1900; 37 

Java, Bot. Gardens in, 33 (3) 
Jeffrey, J. W., on the Orange in 

S -uthern California, 1902, 87 
Jekyll, W., oa Mangoes in the Port 

Royal Mountains, 1901, 174 
Jenman, G. §., on collecting Rubber, 

1899, 113 
Jenman, G. S., the late, 1902, 59 
Jhinga, 19v2, 99 
Jorgensen on Micro-organisms, 1895- 

101 
Juniper (Juniperus communis), 

1899, 44 
Juniper Cedar of Ju. ‘ca, 50 (21) = 

1901, 55 
Juniperus bermudiana, 1901, 56 
Juniperus virginiana, 1901, 6 
Jupati Palm, 1894, 194 
Jute, 17, (3, 6, 15); 21 (9); 1897, 

41 

Kainit hurtful to citerpillars, &c~ 
40 (5) 

Kaki, 1902, 26 



Kangaroo grass, 40 (4) ; 1895, 49 ; 
1896, 29 

Kelly-Lawson, D. O’., on Mangoes 
in Hampden district, 1901, 179 

Kemp, Thos, on Jamaica Oranges 
in English markets, 
1902, 39 

- «Report on Sugar Canes 
1896, 206 

Kennedy’s Fibre Machine, 22 (2) 
Kentucky blue grass, 1895, 66 
Keratto fibre, 17 (10) 
Kerosene Emulsion, 1896, 11 ; 1899, 

135 
Kew, Connection of, with Colonial 

Botanic Gardens, 39 (6) 
«Royal Botanic Gardens, 1899, 
166 

Kickxia africana, 1897, 80 
Kidney Beans, 1895, 1853 
Kikuyu Clover, 1899, 44 
Kill-Buckra Weed (Botany) 14 (6) 
Kilmer, F. B., on Alkaloids of Kola, 

1896, 157 
Collecting Papaw 

Juice, 1897, 68 
Ginger, 1898, 239 

< “  Kola,1895,103; 1896, 
17, 136, 208 

King, Prof. T. H., 0. Irriga- 
tion and Alkali lands 1901, 36 

Kingston Public Garden 1899, 236 
King’s House Garden 1899, 235 
Kino, 45 (2), 47 (2); 1894, 193; 

1895 161 ; 1898, 202 
Kirk, Sir John, on Zanzibar Chillies 

1899, 67 
Kittul Palm 4 (7) ; 1894, 168 
Knapp, S. A, on Rice Culture in 

the United States, 190), 60, 81,97 
Knight, Horace, on Grafting 

the Mango tree, 1401, 26 
Kobus, Dr., on Sugar Cane and 

Chemical Selection, 1899, 168 
Kodo, or Koda Millet of India, 1896, 

39 
Koenig, F., on Co-operative Farming 

in Germany, 1898, 227 
Kohl Rabi, 1895, 262 
Kokam Butter, 1897, 64 
Kokoyoko fibre, 17 (12) 
Kola, 23 (5) ; 1894, 174; 1895, 108 ; 

1896, 16, 136, 157, 208 
* Alkaloidal Contents, 1895, 

104 ; 1896, 157 
“ Assay of, 1896, 208 

¢¢ €< 

“é ‘e 

17 

Kola, Chemical Constituents of Nuts, 
1895, 104 

“ Cultivation, 1896, 16, 186 
« Exporting, 1895, 105, 106; 

1896, 17 
‘“ Ferments of, 1895, 105; 1896, 

158 
“ Glucoside of, 1896, 158 
“ Holmes, E. L. on, 1900, 154 
-¢ Kilmer, F., on, 1895, 103; 

1896, 17, 186, 157, 208 
« Pharmacological notes on, 

1896, 208 
« Physiological action of, 1896, 

209 
«© Preparation for Market, 1896, 

16 
«“ Seeds, Differences in various, 

species, 1900, 155 
Krichauff, F,, on Dairy Industry, 

1896, 98 
Kupfer, Miss E. M., on Imperfect 

Coco-nuts, 1901, 105 

Laborie’s ‘“ Coffee Planter,” 1895, 
273 

Lace Bark, 1902, 105 
Lacquer, Japanese, 1895, 211 
Lagerstremia Flos-reginwy, 1894, 

185 
Lagetta lintearia, 1902, 105 
Lagos, Apprentices from, 27 (15), 

39 (13), 59 (14) 
« — Rubber, 10 (4) 

Lammellated Scale, 1896, 9 
Lancewood Spars, 16 (2), 39 (22); 

1897, 287, 239 
Lasioderma, 49 (5) ; 1898, 105 
Law, Public Gardens Regulation, 

1899, 140 
Lawes, Sir J. B., on Manuring, 

1297, 57 
Lawson, G. B., on Pasteurisation of 

Milk, 1896, 63 
Lawson-Scribner, F., on Desmodium 

1896, 172 
Leaching, 1897, 181 
Lecanium, 40 (7); 1894, 18, 69; 

1896, 256; 1897, 109; 1898, 109, 
140 : 

Lecythis Zabucajo, 1894, 185 
Leeks, 1894, 114; 1895, 263 
Leersia hexandra, 1896, 34 



Lefroy, H. Maxwell, on Moth !orer 
in Sugar Cane, 
1900, 145 

“ 2 on ‘Thrips on 
Cocoa, 1902, 71 

Leguminosae, (Botany) 9 (6, 8, 9) 
Leguminous plants as fodder, 1897, 

167 
composition of, 

1897, 160 
fertilisers for, 

1897, 101 
for green man- 

uring, 1897, 
158; 1898, 
126, 181 

Leianthus, (Botany) 1897, 234 
foe 1895, 39; 1896, 62 

concentrated j juice of, 1898, 
268 

3 curing, 48 (8) 
“3 essences in Sicily, 16 (6) 
ke growing in Santo Paulo, 45 

(6) 5 
ee oil of, 1900, 185 
= trees, diseased, 1901, 6 
- varieties, 1896, 292 

Leopoldinia Piassaba, 21 (10) 
Lepidosperma, 17 (5) 
Lespedeza striata, 1897, 159 
Lettuce, 1894, 115; 1895, 138, 268, 
Leucania, 1896, 284; 1898, 223 
Levy, H. Q., on Oranges, 1902, 3, 

11 
Liberian Coffee, 1894, 1, 173 ; 1895, 

145; 1899, 196; 1902, 110 
Licuala peltata, 1894, 185 
Liguum-vite, 39 (22); 1896, 161; 

1897, 237, 239 
Lily, Bermuda, 1895, 265; 1896, 

292; 1897, 299 
Soudan Water, 1899, 44 

Lima Beans, 1895, 263 
Lime, 1900, 168 

«« —_ and insects, 1899, 139 
« in Soil, 1895, 115, 167; 1896, 

241 
Lime Juice, West Indian, 39 (22), 

45 (6); 1898, 263; 1902, 
187 

ee 6 

“e ‘<é 

ae “ce 

« Wild, 1896, 18 
Limes, 37 (11), 48 (5); 1895, 97 

1898, 263 
Limnatrhemum Humboldtianum, 

1897, 282, 284, 235 
Limpet Scale, 1895, 101 

Lindsaya, 23 (7) 
Linseed Meal, manurial constituents, 

of, 1897, 88 
Linum usitatissimum, 21 (10) 
Liquorice, 29 (3) 
Litchi, 1894, 192; 1898, 2 
Litter, 1897, 179, 183 
Livistona australis, 1894, 185 

ES chinensis, 1894, 186 
Lloyd, J. U,, on Pomegranate, 1900, 

106 
Locus or Lotus Berry, 1898, 67 
Locust Bean, 1897, 243 
Logwood, 9 (5), 31 (8); 1896, 179; 

1897, 152; 1898, 300 
es Bastard, 1901, 1 
< Honduras, 1901, 1 
«« seed, how to gather, 1897 | 

152 
Lomaria, 43 (6) 
Lonchitis, 86 (10), 40 (10) 
Lonchocarpus cyanescens, 1894, 186 
Long, Edward, on the Pine-apple, 

1901, 1382 
Longbridge, R. H., on the conserva- 

tion of soil moisture, 1901, 49 
Loofa, 1902, 99 
Looss, Dr., on Banana disease in 

Egypt, 1902, 101 
Lotus, 1897, 15 
Lucerne. See Alfalfa. 
Luffa, acutangula, 1902, 99 

“  egyptiaca, 1902, 99 
Lunan, John, on the Mango, 1901, 

161 
Pine-apple, 1901, 

135 
Lupines, 1896, 7; 1897, 159, 160, 

169 
Lycopodium, 1898. 231 
Lygodium, 1898, 158, 162 

é se 

McDonald-Boyle Ramie Machine, 
1897, 110 

McDougal, D. T., on Diseased Lemon 
trees, 1901, 6 

“ «  Tmperfect Coco- 

nuts, 1901, 104 
6 “ Movements of 

Plants, 1897, 217 
Macfadyen, Dr. James, on Cotton cul- 

tivation, 1902, 
178 



MacFadyen, Dr. James,on Mangoes, 
1901, 162 

on Yam Bean, 
44 (3) 

Machines for Drying Produce, 6 

(3); 38 (2) 
Macoba, 1900, 186 
Macrocarpea, (Botany) 1897, 285 
Madagascar Piassava, 21 (9) 
Madre de Cacao, 1894, 178 
Magnesia, 1895, 116, 117 
Mahoe, 17 (11); 1894, 184 
Mahogany, 50 (20); 1897, 236, 238 

White, 1895, 18 
Maholtine, Fibre, 17 (11) 
Mahwa, 1894, 166 
Maize as fodder, 1896; 27 

Malaria, Eucalyptus and, 1901, 40 
Malay Apple, 1894, 182 
Mal-di-Gomma in the Orange, 1897, 

56; 1898, 142; 1901, 107 
Malphighia, 1898, 67, 68 
Malva sylvestris, 17 (12) 
Malvaviscus arborens, 17 (12) 
Manchineel tree, 1894, 184 
Mangabeira Rubber, 1898, 104; 

1899, 84; 1900, 186 
Mango, 1894, 111; 

1899, 198 
« export of, 1901, 165 
‘< grafting, 1901, 164 
* introduced, 1898, 2, 5; 

1901, 161 
«Mexican variety 

duced. 1901, 164 
‘“¢ propagation of, 1901, 165 
« utilization of fruit, 45 (8) ; 

46 (7); 1894, 111, 112; 
1901, 163 

‘< varieties introduced by 
Col J.G. Griffith, 1901, 
164, 166 

“« varieties introduced from 
East Indies, 1901, 162 

_“  -yarieties introduced from 
Martinique, 1901, 163 

« wild, of sierra Leone, 
1897, 80 

-Mangosteen, 9 (3), 24 (9); 1894, 
182; 1896, 304 

= Oil, 1897, 64 
Mangrove, 36 (2) 
Fecee- 4° Destruction of, 1895, 146 
Manicaria saccifera. 1894, 186 
Manihot Aipi, 29 (4) 

3 (Botany) 9 (9) 

“é ‘é 

1898, 2, 5; 

intro- 

19 

Manihot, Glaziovii, 1894, 186; 
1895, 31; 1897, 242; 
1898, 37; 1899, 84; 
1900, 186 

a utilissima, 29 (4) 
Manila Hemp, 17 (8, 8), 21 (10) ; 

1894, 190; 1900, 177 
Manures and Manuring, 1897, 88, 

153, 170; 1899,5, 15; 1900, 161 
See also Bananas, Barnyard, Basic 

Slag, Blood, Bones, Cattle, Cereals, 
Chili Saltpetre, Chloride of Po- 
tassium, Coffee, Corn, Cotton seed, 
Farmyard Fertilisers, Fish, French 
Method, Fruit Trees, Gas Lime, 
Grasses, Green, Guano, Horse, 
Humus, Lime, Magnesia, Nitrates, 
Nitrogen, Oranges, Phosphate, 
Phosphoric Acid, Pig, Pine 
Apples, Potash, Potatoes, Poultry, 
Preservation, Ramie, Root-crops, 
Seaweed, Sheep, Soil-ferments, 
Soiling, Stable, Sugar Cane, Sul- 
phate of Ammonia, Iron and Po- 
tash, Superphosphate, Tankage, 
Urban Cane, Valuing 

Maoaranduba, 1900, 189 
Maranta arundinacea, 1894, 186 
Marattia, 1898, 187 
Marescaux, Hon. Oscar, on Mangoes 

at Cherry Garden, 1901,170 
es on Remedy against Ants 

and Scale Insects 1901, 107 
Margarodes, 40 (7); 1894, 17, 

1898, 107 
Marking-nut tree 1894, 196 
Marsilea, 1898, 261 
Martinique Banana, Introduction of 

1901, 155 
Mason, J. O., on Mangoes in Oraage 

Bay District, 1901, ‘172 
Massee, Geo., on Sugar Cane Dis- 

eases, 45 (5) 
Masters, Dr. M. T., on the Juniper 

Cedar of Jamaica, 1901, 55 
Mauritia flexuosa, 1894, 187; ; 1895, 62 
Mauritius Fibre Machine, 29 (2), 

32 (5) 
“ Grass, (Fodder), 1896, 36 
se Hemp, (Fibre) 15 (5), 

21 (9), 22 (2) 
Maximiliana Martiana, 1894, 189 
May Bugs, 1897, 285 
Meal, Banana and Plantain, 26 (4) ; 

1894, 115 ; 1895, 8, 98, 206; 1898, 
200 
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Mealy Bug, and Mealy Wing, 46, 
(3); 1898, 189 

Measurements of trees at Hope, 39 

(26) 
Medicago sativa. See Alfalfa 
Medicinal Plants. See Areca, Ar- 

jun, Averrhoa, Bauhinia, Bontia, 
Byrsonima, Calamus, Carapa, Ca- 
rica, Cassia Fistula, Cinchona, 
Cinnamomun, Citrullus, Cola, Cre- 
scentia, Desmodium,  Dillenia, 
Dracaena, Elettaria, Hrythroxy- 
lon, Eucalyptus, Eustoma, Gar- 
cinia, Glycyrrhiza, Gynocardia, 
Iris, Limnanthemum, Malpighia, 
Melaleuca, Michelia, Mimusops, 
Myroxylon, Picraena, Pimenta, 
Pterocarpus, Pterospermum, Quas- 
sia, Ricinus, Schultesia, Semecar- 
pus, Simaba, Soymida, Strychnos, 
Styrax, Swertia, Terminalia, Un- 
caria, Ximenia 

Medicinal weed, 1901. 85 
Meehan, T., on Rhythmic growth in 

Citrus, 1897, 240 
Megass for paper stock, 17 (12) 
Melaleuca, 1898, 73 
Melanose of Citrus trees, 1898, 146 
Melicocea, 3 (3) 
Meliola, 1898, 189 
Melon, Musk, 1895, 185 

a Water, 1895, 136, 264 
Meniscium, 1897, 200 
Mesua, 1894, 189 
Meteorological Tables, 1899, 239 
Mexican Fibre, 21 (6) 

- Sunflower, 1899, 187 
ee Tobacco, 1899, 187 

Michelia, 1894, 189 
‘Micro-organisms of Fermentation, 

1895, 107 
- Tobacco, 1896, 248 

Mildew on Peas, 1894, 22 
Milk, Bacteria in, 1899, 49 

*« Manurial constituents of 1897, 
88 

“« Pasteurisation of, 1896, 63 
Milk Withe, 10 (2), 21 (3); 1894 

103:; 1399:%% 
Miller, H. J. on Soil Inoculation, 

1898, 174 
Mills, Bogardus, 37 (2) 
Mimusops elata, 1900, 189 

é6 Elengi, 1897, 64; 1899, 
73 

Mitchell grass, 1896, 29 

Mitchell, Hon. J. W., and G. Muir- 
head, on Cost of Sugar Cane Culti- 
vation, 1902, 56 

Mite, Erinose growths due to, 48, (5). 
“on Orange, 1897, 56; 18985, 

146, 147 
‘“« on Sugar Cane, 30, (7) 

Monograinma, 1897, 211 
Monstera deliciosa 1898, 6 
Montpelier, A visit to, 1899. 1 
Moore, Rev. T. W., on Oranges, 42 

(5 
Tc Palm, 1894, 187; 1895, 62 
Moringa pterygosperma, (Botany) 

14 (6) 
Morris, Dr. on Commercial India- 

rubber, 18 8, 103 
= on Fungoid diseases of 

Cocoa, 1901, 113 
ee Ginger, 1y01, 180 
S on Thrinax Morrisii, 

1901, 83 
Moth Borer, 3:), (2), 40, (8) ; 1894, 

125, 126 ; 1895, 165 ; 1900, 145 
Moths, Hawk, 1897, 12 
Movements of Plants, by D. T. Mac- 

Dougal, 1897, 217 
Mueller, Sir F. von., on Anti-mala- 

rial tree, 1898, 73 
cs “on Australian Salt 

Bushes, 1896, 169 
cs “ on Eucalyptus, 1896, 

17 
Mullet’s Fibre, 17 (5) 
Murray, D. H, on the Orange in 

North California, 1902, 75 
Musa paper Stock, 17 (12) 

‘« paradisiaca (Botany) 9 (8) 
“ textilis, 21 (10); 1894, 190. 
1900, 177 , 

Museum, Notes from, 48 (3), 49 (6) 
1896, 254 

Mussel Scale, 1897, 18, 108, 149 
Mustard and Cress, 1895, 140 

«  Five-leaved Bastard 36 (6) 
Myriopteris, 38 (6) 
Myristica fragrans, See Nutmeg 
Myroxylen Pereirae, 1894, 191 
Myroxylon toluiferum, 1894, 191 
Mytilaspis 40 (8); 1897, 13, 56, 

108, 109 

Naghas tree, 1894, 189 
Napoleona, 1894, 191 



Naseberry (Botany), 9 (7) 
Nash, George, on Mangoes in Man- 

chester, 1901, 178 
Natural Herbage, (Fodder) 1896, 25 

«« Paper, 1896, 224 
Nature knowledge ‘Teaching, 1900, 

59 
«« study in rural schools, 1900, 

123 
Necroscia, 26 (6) 
Neish, Dr. Jas., on Mangoes in Old 

Harbour district, 1901, 168 
Nelumbium luteum, 1899, 171 

ie speciosum, Composition 
of seed, 1902, 72 

Nelumbium spp., 1897, 15 
Nematode worms, 1902, 100 
Nephelium Lit-chi, 1894, 192 
Nephrodium, 1895, 196, 286; 1896, 

20, &e. 
Nephrolepis, 1895, 196; 1896, 260; 
1897, 17 

Neroli, Oil of, 1895 177 
Neville- Rolfe, Consul, onCarob Bean 

tree, 1897, 243 
New Zealand Flax, 17 (6, 7;) 21 

(11); 1898, 5 
Nicaragua, Agricultural products of, 

1894, 138 
oa Banana trade in, 1899, 142 

Nicotiana ‘l'abacum, (Botany) 9 (10) 
Nitrates, 43 (5); 1897, 4, 5, 6, 11, 

68, 93 
Nitrogen, 1895, 162, 169; 1896, 

117; 1897 (92); 189% 169, 174, 
175 

Nitrogen-fixing Bacteria, 1900, 182 
Nitrogenous Manures, 1900, 166 
Nock, W,, on Camphor in Ceylon, 

1899, 185 
Notholaena, 36 (10, 11) 
Nutmeg cultivation 24 (2); 26 (8) 

curing 25 (2); 1895, 168 
“« elevation for, 31 (4) 
“ - grafting, 1901, 12 
‘* immature, 34 (6) 
‘“« in Banda 81 (5); 1894, 190 
‘* insects in, 1895, 168 
‘* introduction, 1898, 5 
* - sexin, 26..(8) 
“transplanting 26 (8) 
‘“« trees and Coneys, 1897, 79 

Nuts, 1901, 82; 1902, 72 
Nux-Vomica, 1894, 196 
Nymphaea, 1899, 170, 171 

ampla, 1¢99, 171 

21 

Nymphaea, Rudgeana, 1899, 171 
= Seeds, Analysis of, 1902, 

72 
Nymphaeaceae, 1899, 170 

Oaks, Seedling, 5 (8) 
Oat Grass, 1896, 29 
Ochro, or Okra, 1895, 137 
Odontoglossum crispum, 1896, 253 
Ogea Gum, 1895, 65 
Oiketicus abbottii, 1901, 141 
Oil, Akee, 1901, 74 

“ Cotton seed, 1896, 127 
« Hucalyptus, 86 (2); 1896, 19; 

1901, 8 
‘“ Essential, of Limes, 1895, 97 

g Orange tribe, 1895, 
177 

Rum, 1895, 31; 1896, 
1 

Sandal Wood, 1895, 
212 

“ industry, The Peanut, 1901, 87 
“¢ from Citrus Peel, 1902, 70, 127 
“* of Lemon, 1900, 185 
‘“ Palm, 1894, 177 
“ Tree, 1897, 77 

Oil-cake, Cotton, 1896, 127 
Oak of Peru, 1898, 40 
Oats, Manurial Constituents of, 1897 

88 
Olea europaea, 1894, 192 ; 1896, 270, 

289 
Oleandra, 1895, 196; 1897, 17 
Olive, 1894, 192; 1896, 270, 289 
Olives, Wild, of Jamaica, 1898, 73 
Oncideres, 48 (3) ; 1898, 225 
Oncidium ampliatum, 1896, 65 
Onion Cultivation, 18 (2) ; 1895, 263 

G in Antigua, 1898, 
110 

in Egypt, 
131 

“e “é 

“é ‘é 

ts 66 1894, 

« Prices in New York, 1894, 73; 
1895, 129 

‘* Reports on, 24 (5); 32 (7); 
39 (7); 50 (5, 11, 22); 
1895, 67, 80, 240; 1896, 
308 

Onychium, 40 (10) 
Ophioglossum, 1898, 209 
Orange, Bergamot, 1899, 44, 65; 

1901, 84 
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Orange® Conference, 1902, 1 
= Application of 

washes, 1902, 24 
budding, 1902, 8 
catchcrops, 1902, 

10 
distance for plant- 
ing, 1902, 12 
drainage, 1902, 
10, 18 

« “ flowers and fruit, 
1902, 2 

forcing 
1902, 10 

. ‘* insect pests, 1902, 
14 

introductory re- 
marks, 1902, 1 

irrigation, 1902, 

“ « 

be “c 

<e se 

fruit, 

10, 18 
Jeaves, 1902, 2 

‘nursery treat- 
ment, 1902, 8, 12 

packing for ex- 
portation, 1902, 9 

cal “~ “ 

«< ‘ planting, 1902, 
9, 12 

os *« propagation and 
treatment in 
Grove, 1902, 8 

a ‘pruning, 1902, 
10, 11,13 

remedies for in- 
sect pests, 1902, 
16-20, 22-25 

roots, 1992, 1 

Seed, 1902, 8 
seeds and seed- 
lings, 1902; 2 

= ‘‘ gituation for grove, 
1902, 7 
stem, 1902, 2 
tillage, 1902, 10, 
13 

- “ treatment in grove, 
1902, 12 
varieties, 1902, 3 
wash for insects, 
&c, 1902, 10 

Orange Gatien: and Diseases, 1900, 
129 

« Disease 3 (4), 
1898, 127 

«“ Green Manures for, 1896, 7 

sé sé 

ts < 

1897, 49; 

* See also Citrus. 

Orange Grove, 1899, 234 
“in North California, The, 1902 

75 
«“ in Southern California, The, 

1902, 87 
« Jamaican in English Markets, 

1902, 39 
‘* Manures, 1896, 7, 202; 1897 

49 
“« trees, How to bud, 1900, 169 

Wine, 21 (5) 
for naturalisation in Ja- 

maica, 1896, 253 
‘ from Cayman Islands, 

(3) ; 1894, 74 
«« List of, in Public Gardens, 

Orchids 

11 

1896, 82 
‘“* — Notes on, in Public Gardens, 

1896, 65; i898, 20 
“« Notes on cel 10 (8) 

Oreodera, 1895, 249 
«  spp., 1894, 192 

Ornamental pl anting, 1896 App. 7 
Orris Root, 1896, 18 
Orthezia, 40 (8) ; 1896, 9, 10 
Ortheziola, 1898, 108 
Osmunda, 1898, 156 
Otaheite Apple, 1894, 182 
Owen, 8. A., on Ceylon Camphor, 

1899, 186 
Oxalis crenata, 1898, 40 
“Oyster Plant,” 1902, 91 

Pachira, 1894, 192 
Pachyrhizus, 44 (4) ; 1894, 193 
Packene Drugs, 1899, 94 

Fruit and Vegetables, 1894, 
73 ; 1895, 129, 142 

“ fruit fa Florida, 1902, 41 
‘* material for fruits, 1900, 23 
“ Oranges, 21 (5); 48 (5); 

1895, 41, 288 
« Pine Apples, 1899, 141 

Palache, J. T., on Mangoes in Man- 
chester, 1901, 172 

Palm, A dwarf West Indian, 1901, 
82 

Palmetto Palm, 1894, 195, 196 
Palms, Date, 1901, 7 

« List of, 20, (9) 
Palmyra Palm, 1895, 51, 62 
Palo de Velas, 1899,-77 
Paludism, 1894, 83 
Panama Rubber, 1895, 34 



Panax, Ginseng, 1899, 87 
‘“« quinquefolium, 1899, 87 

Pandanus Scale, 1897, 149 
Pandanus utilis, 1894, 193 
Panicum spp., 1896, 34-39 
Panton, E. Stuart, on Insect and 

other Pests of Citrus trees, 1902, 
14-25 

Papaw, (botany) 9 (6); Collecting 
Juice of, 1895, 68; 1896, 
297; 1897, 68 

“ Cultivation of, 1896, 297 
Paper, Natural, 1896, 224 

‘© Mulberry, 17, (8) 
Para Grass (Fodde:), 1895, 49; 

1896, 36, 42 
«¢ Piasaava (Fibre), 21 (10) 
‘’ Rubber, 4 (7); 1894, 99, 183, 

184; 1899, 82; 1900, 186 
Parasitic enemies of cultivated 

plants. 1900, 52 
Parlatoria, 40 (8) ; 1897, 107, 108 ; 

1898, 109 
Parmentiera cereifera, 1899, 77 
Parsley, 1894, 115; 1895, 139 
Parsnips, 1894, 115 
Paspalum spp. (Fodder), 1896, 38, 

39 
Passiflora quadrangularis), (botany) 

9 (9 
Fr of Milk, 1896, 63 
Pastures, Shade trees in, 1896, 26 
Patin, Mons. Chas., Contributions 

by, 1901, 124 
Paul, Rev. Dr., On Ferns of Ja- 

maica, 1902, 110 
Pavonia zeylanica (Fibre), 17 (12) 
Peach Scale, 1896, 257 

“ Trees, 37 (12), 39 (7) 
Pea-nut, 18/7, 76 

* Oil industry, 1901, 87 
Pearson, A. H., on Rules for valuing 

Manures, 190°, 181 
Peas, cultivation of, 38 (4); 1895, 131 

“« Experiments, 20 (3), 24 (2), 

25 (6), 81 (6), 84 (2), 88 (2), 
40 (2), 6 

«« Insects in, "at (3), 48 (8, 4); 
1899, 172 

“* Mildew on, 1894, 22 
Peepul tree, 1902, 127 
Pelagoniums, 46 (5) 
Pellea, 386 (10), 40 (9) 
Pellicularia Koleroga, 40 (5) 
Peltophorum ferrugieum, 1901, 125 
P. Linnaei, 1901, 125 

23 

Penang, Rubber in, 189, 114 
Penguin (Fibre), 17, {10) ; 22 (2) 
Pentapetes phoenicea, 1899, 77 
Pepper, Black, 1897, 267, 295; 

1899, 110 
Peppers or Chillie , 1895, 139, 1899, 

67 
Pernambuco Jaborandi, 1899, 93 
Persian Berries, 1900, 1, 2 

‘* Grapes, 1896, 270 
Eepsimmon, Japanese, 1901, 26 

«botanical charac: 
ters, 1902, 26 

“ cultivation, 1902, 
27 

‘pruning and thin- 
ning, 1902, 27 

- “ transplanting, 
1902, 27 

“ ‘uses of the fruit, 
1902, 26 

ae “ varieties, 1902, 27 
Phasmidae, 26 (6) 
Phenacoccus, 1898, 108 
Philippine Hemp Industry, 1900, 

177 
Phipson, Dr. T. L., on Sugar Cane, 

1895, 115; 1896, 49 
Phormium tenax, 17 (8, 6,7), 21 

(11) 
Phosphate of Cayman Islands, 11 (1) 
Phosphate, 1897, 93 
Phosphatic Matures, 1900, 166 
Phosphoric Acid, 1897, 93; 1898, 

178, 191 
Phytlelephas microcarpa, 1894, 193 
Phytopus. See Mites 
Picraena excelsa, 1896, 12 
Pierpont Manufacturing Co,, on 

Packing Pine Apples, 1899, 141 
Pig Manure, 1897, 176 
Pilocarpus jaborandi, 1899, 93 

aa pinnatifolium, 1899, 93 
Pimenta acris, 26 (8), 29 (5) 
Pimento Borer, 48 (4); 1895 (121) 
Pimento Grass, 1896, 39 
Pindar-nut, 1897, 75 

ie oil, 1901, 87 
Pineapples, 12 (4); 1897, 287; 1902, 

68, 161 
e analyses of soils, 1902, 

161 
oY analysis of, 1896, 236 
" botany, 14 (7) 
ie colour of leaves, 1899, 

199 



Pineapples, cultivati. n, 12 (4), 1897, 
287 ; 1901, 188; 1902, 
164 

diseases in, 1901, 838 
distances, 1902, 69, 168 
drainage, 1902, 68, 162 
experiment at Hope, 
190153 

fertilisers for, 1:00, 7,39 
gathering and packing, 

1902, 164 
Historical Notes on, 

1901 129 
insects and _ diseases, 

1902, 165 
ss kinds exported, 1901, 

147 
¢: manures for, 1896, 236; 

1899, 200 
numbers exported, 1901, 

137 
ss packing, 1899, 141 
es planting suckers, 1902, 

68, 163 
7: preparation of soil, 1902, 

68, 162 
propagation, 1902, 162 

= re-planting, 1902, 69 
a selection of suckers, 

1902, 68, 162 
zs shipping to 

1894, 21 
ra soil, 19U2, 68, 161 
es varieties, 1901, 

1902, 166 
Pine Palm, 1894, 175 
Pinnaspis, 40 (9) ; 1897, 149 
Pinns longifolia, 1902, 53 
Pinus sinensis, 89 (7); 1895, 2 
Piper nigrum, 1897, 267, 295 
Piscidia Erythrina, 1899, 65 
Pita, (Fibre), 22 (2) 
Pithecolobium Saman, 8 (3); 1901, 

154 
Plagiogyria, 36 (10), 40 (9) 
Planchonia, 40 (8) 
Plantain fruit, composition of, 1900, 

24 

London, 

156; 

¢ "Meal, 26 (5) 
Planting, General directions for, 2 

5 
““ trees, 1896, App. 6 

Plants and Seeds, Importation Law, 
1902, 35, 69 

Plants collecting and drying, 1895, 
128 

24 

Plants in the Gardens, 1902, 126 
Planter’s opinion on training at 

Hope, 212 
Plants, Parasitic enemies of culti- 

vated, 1900, 52 
“ the movements of, 1897, 217 

Ploughing, Principles of, 1897, 82 
Plum, Jamaican, 40 (4) 
Poa arachnifera (Fodder) 1895, 66 

‘“« pratense, (Fodder) 1895, 66 
Podocarpus spp. 39 (7) 
Poinciana regia, 3 (3) 

a ia (botany) 9 (8) 
Polygonum sachalinense, 1894, 20; 

1895, 54, 66, 208 
Polypodium, 1897, 42, 68, &c, 
Pomegranate, 1900, 106 
Porana paniculata, 12 (4) 
Porcupine Grass, (Fibre) 17 (5) 
Potash, 1897, 95; 1898, 178, 195 
Potassie¢ Manures, 1900, 167 
Potato cultivation, 49 (2); 1895, 140 

‘«« diseases and their treatment, 
1901, 89 

‘‘ experiments, 23 (38), 43 (2), 
44 (2), 45°(2), 46 (4), 48 
(2); 1897, 300 

“fertilizers, 1897, 104 
‘* manurial constituents 

1897, 88 
“« packing, 1894, 73 ; 1895, 142 
‘““ preservation of, 32 (6) 
“¢. seab, 1900, 87 
‘“«  stink-bug, 1898, 225 
‘“« weevil, 48 (4) ; 1898, 226 
«yield, 32 (6), 33 (3) 

Pot-plants, Directions for growing, 
47 (5) 

«Pests on, 47 (8) 
Poultry Manure, 1897, 26, 177 
Pouyat, Hy. F., on Introduction of 

Pouyat or Martinique Banana, 
1901, 156 

Praepodes amabilis, 48 (3, 6) 
Premiums for the Cultivation of 

Staple Products, 1896, 161_ 
Preservation of manure, 1897, 182 
Preserving Mangoes, 1894, 111 
Preyer, Dr, Axel, on Banana disease 

in Egypt, 1902, 100 
Prices in New York of Vegetables, 

1894, 73; 1895, 129 
Prieto Fibre Machine, #5 (3) 
Prioria copaifera, 1897, 77 
Produce, Curing and Packing of 

1901, 97 : 

of, 



Protection of Trees against Ants, 
1901, 142 

Pruning Fruit Trees, 37 (13) 
Pseudococcus adonidum, 22 (10) 
Pseudoparlatoria 40 (8) ; 1897, 108 
Psilotum, 1898, 236 
Psorosis of Orange, 1898, 144 
Pteris, 36, 40, 41, 42 
Pterocarpus Draco, 45 (2), 47 (2); 

1894, 198; 1895, 161; 
1898, 202 

Pterocarpus erinaceus, 45 (2); 1894, 
166 

a Marsupium, 45 (2), 47 (3) 
suberosus, 47 (3) 

Pterospermum, 1897, 64 
Public Gardens of Jamaica, Cost of, 

1898, 281 
ni History of, 1598, 1 

Pulpers, Coffee, 1894, 8, 4; 18985, 
10; 1896, 135 

Pulvinaria, 40 (8) ; 1895, 101, 102; 
1898, 108 

Pumpkins, 1895, 157 
Punica granatum, 1900, 106 
Pupil-Apprentices at Hope Gardens, 

1901, 81 
Purchase of fertilizers, 1897, 98 

ce 

ce 

Quassia, amara, 1894, 194, 1596, 12 
Queen’s Flower Tree, 1894, 185 
Quercus spp., 5 (8) 
Quilot (Fibre), 21 (10) 
Quinine, See Cinchona 

Radclyffe, D. E., on Ramie, 1896, 78 
Radishes, 1894, 115; 1895, 189,264 
Raffia, 21 (12) 
Railway Sleepers, 50 (20) 
Rain, An Inch of, 1901, 125; 1902, 

59 
Raising forest plants from seed, 
1896, 5 

Ramie, 17 (8), 21 (7); 1894, 38, 
167; 1895, 210; 1897, 110, 

266, 288 
‘‘ analysis of dry stems, 1894, 

35 
as paper material, 1894, 41 
at Hope Gardens, 1895, 221 
bleaching the fibre, 1894, 37 

25 

Ramie, commercial value, 1894, 52, 
53 

compared with Flax and 
Hemp, 1894, 40 

cultivation of, 1894, 34 
cutting the stems, 1894, 36 
decorticating, 1894, 53 
decorticator: See Machinery 
directions for planting, 1896 

184, 297 
fertilizer, 1896, 153 
fibre, 1896, 73 
future prospects of, 1894, 41 
harvesting, 1894, 36 
in Jamaica, 1896, 73, 149 
in United States, 1896, 151 
introduction into Jamaica, 

1894, 34 
irrigation, 1896, 156 
machinery, 1894, 49; 1896, 

79; 1897, 110 
manure, 1894, 36; 1896, 151 
market prices, 1894, 52 
Messrs. Dunlop Brothers & 

Co. on, 1896, 74, 149 
planting, 1894, 34 ; 1896, 154 
propagation, 1894, 34 
properties of fibro, 1894, 38 
Rauclyffe, D. E., on, 1896, 

78 
Report of the Jamaica Com- 

mittee, 1894, 52 
retting, 1894, 53 
ribbons stripped by Indus- 

trial School boys, 1896, 
132 

soil and climate, 1896, 151 
subra Fibre Co., on, 1896, 80 
uses of fibre, 1894, 38 
varieties of, 1894, 33 
with cotton, 1894, 38 
with silk, 1594, 40 
with wool, 1894, 39 
yield, 1894, 48, 52 

Ramoon as a shade tree, 1896, 26 
Randia maculata, 1894, 194 
Raphia spp. Cor 21 (12) ; 1894, 

194: 1895, 61 
(ornamental) 1894, 194 

Raspador Fibre Machine, 32 (4), 35 
3 
ee Indian, 1895, 62, 229 
Ravenala, madagascariensis, 1894, 

195 
Reana luxurians, (Fodder), 1896, 32 
Red-Bead tree, 3 (3) 

ce 



Red Scale, 1898, 40, 41 
Red-spotted Scale, 1898, 41 
Regulations for Castleton and Hill 

Gardens, 1900, 125 

6 Hope Gardens, 1899, 178 
Rennalls, C. L. A., on Mangoes in 

Mavis Bank District, 1901, 174 
Reports, Annual, of Director on De- 

partment of Public Gardens and 
Plantations. 27, 28, 39, 50; 1895, 
45, 201; 1896, 265; 1897, 265; 
1898, 279; 1899, 193 

Resin Washes for Scale Insects, 
1898, 140, 1899, 188 

Rhaeo discolor, 19U2, 91, 92 
ithamnus alaternus, 1900, 2 

« amygdalinus, 1900, 2 
‘¢ _ cathartica, 1900, 2 
“ —_ infectorius, 1900, 2 
**  oleoides, 1900, 2 
“«  saxatilis, 1900, 2 

Rhapis flabelliformis, 1394, 195 
Rhea. S-e Ramie 
Rheedia laterifl ra, 1896, 18 
Rhipidopteris, 1898, 92 
Rhizaecus, 1898, 1U7 
Rhus copallina 1895, 63 

“ Metopium, some constituents 
of the leaves of, 1900, 19 

‘* succedanea, 1900, 37 
‘€ vernicifera, 1895, 211; 1900, 

37, 38 

Rhynchophorus, 48 (5); 1897, 280 
Rhythmic growth in Citrus fruits, 

1897, 240 
Rice, 19 (+); 1900, 60, 81, 97 
‘Aman, 19 (9); 1900, 103 
‘* analyses, 1900, 103 
*€ as a feod, 1900. 1038 
‘« Aus 19 (9); 1900, 108 
“ Ballam, 1900, 18 
‘* Boro, 19 (9); 1900, 18 
‘* broadcast sowing, 1900, 82 
‘* by-products, 1900, 103 
‘“‘ canals and levees, 1900, 64 
‘ cultivation, 19 (9); 1900, 65 
“ culture in the United States, 

1900, 60, 81, 97 
Delta Jands for, 1900, 64 

‘* depth of water, 1900, 82 
‘‘ drainage, 1900, 64, 74 
“ drilling, 1900, 82 
‘effect of Civil War on industry, 

1900, 63 
““ experiments in Japan, 1900, 85 

26 

Rice experiments in Louisiana, 
1900, 85 

“ fertilising, 1900, 84 
“ flooding, 1900, 67, 69, 82 
‘“« harvesting and thrashing, 19 

(10); 1900, 68, 69, 88, 84 

“hull ashes, 1900, 104 
“ hulls, 1900, 104 
“ husking, 19 (11) 
“in Bengal, 19 (9) 
« «« Florida, 1900, 66 
6 Jamaica, 1899, 97 
« « Louisiana, 1900, 67 

injury to bloom, 1900, 82 
‘* inland marshes for, 1900, 65 
* irrigation, 19 (10); 1900, 72 
“loss by breakage in milling, 

1900, 100 
‘* methods of cultivation in Ben- 

gal, 19 (9) 
*« methods of cultivation in the 

United States, 1900, 62 
“ methods of culture in south 

western Louisiana and south- 
ern Texas, 1900, 71 

« milling, 1900, 67 
“ Mississippi, 1900, 66 
“ North Carolina, 1900, 66 
* obstacles encountered, 1909,69 
‘* on low lands, 1900, 67 
‘“ on well-draiued alluvial lands, 

1900, 69 
“© preparing land and sowing 

seed, 19 (9) ; 1900, 68, 69, 81 
‘¢ prospects for extensi-n of in- 

dustry, 1900, 62 
“ results of milling, 1900, 100 
« selecting the seed, 1900, 81 
“ soils adapted to, 1900, 86 
« South Carolina and Georgia, 

T9U0, 68 
“ sowing, 19 (9, 10); 1900, 81 
“ straw, 1900, 103 
‘ the uses of, 1900, 108 
“ time to withdraw the water 

and to cut the grain, 1900, 83 
“ treatment, 19 (9) 
“ uniform ripening, 1900, 33 
“varieties of, 1900, 61, 63 
“ wet culture and weeds, 1900, 

68 
“ winnowing, 19 (10) 
«yield and value of product per 

acre, 1900, 66 
Rice-gass (Fodder) 1596, 34 



Ricinus so ania 14 (4), 31 (8) 
(botany), 9 (9) 

Ridged male 1897, 149 
Rind Fungus, 1899, 60 
Robinson, Dr. Anthony, on Vegeta- 

ble Soap, 1899, 71 
Rohuna Bark, 1895, 63 
Roosevelt, President, on Irrigation, 
- 1901, 28 
Root crops, Fertilisers for, 1897, 

101 
Roots follow moisture, 1901, 51 
Roots injured by Grubs, 48 (38, 5) ; 

1895, 38 ; 1897, 280 
Ropes from Fibres, 14 (5) 
Rose Scale, 1896, 259 
Ross, Dr. on Ensilage without pres- 

sure, 1900, 35 
Rotatoria, 1902, 101 
Rothamsted Results of the action of 

Farmyard Manure, 1899, 30 
Rothrock, Dr. J. T., on Forestry, 

1896, 159 
Royal Palm of Cuba, 1894, 192 

« Palmetto, 3 (3) 
Rubber, Collecting, 1894, 99, 169, 

183, 184, 186; 1895, 35; 1899, 
113 ; 1900, 4, 187 ; Concession for, 
1889, 103; Some recent develop. 
ments in, 1899, 73; in Penang, 
1899, 114 ; Industry in Nicaragua, 
1894, 189; Methods of preparing, 
10 (2); 1894, 102, 109, 110, 184, 
185; 1885, 85; 1900, 5, 189; 
Morris, Sir D., on Rubber, 1898, 
103; Planting, 1898, 37; 1899, 
74; Sources of commercial, 1898, 
103 ; 
Assam (Ficus indica), 1894, 

105 ; 1895, 55; 1901, 139; Col- 
lection, 1894, 106; 1895, 56; 
Effect of soil, &c.. on yield, 1894, 
105; Habitat, 1894, 105; in Ja- 
maica, 1894, 108 ; 1895, 55; Plant- 
ing, 1894, 107; Preparation of 
Rubber in Assam, 1894, 109; 
Yield, 1894, 105 ; 1895, 56 ; 1901, 
139 

* Carpodinus, 1898, 104 
Castilloa, Central American, or 

Panama, 1894, 169; 1895, 34; 
1898, 37; 1899, 74, 85 ; 1900, 2, 
186; 1901, 141; Best districts in 
Jamaica for, 1895, 34; Climate 
and Situation, 1895, 34, Collection 
of Rubber, 1894, 169; 1895, 35; 

‘ nw 

27 
1900, 4; Cost, and probable pro- 
duction of a plantation, 1900, 5; 
Habitat, 1895, 34; in Guatemala, 
1900, 3; Preparation of Rubber, 
1894, 169; 1895, 35; 1899, 85; 
1900, 5; Propagation, 1895, 34; 
1899, 76; Prospects in Jamaica, 
1895, 36; Value, 1895, 36; 1900, 
7; Yield, 1894, 169; 1895, 36; 
1900, 2; 1901, 141 

Rubber, Ceara, (Manihot Glaziovti ), 
1895, 31, 1897, 242; 1898, 37; 
1899, 84; 1900, 186; Best dis- 
tricts in Jamaica for, 1895, 32; 
Climate, 1895, 32; Collecting the 
Rubber, 1895, 32; 1898, 37; 
Habitat, 1895, 31; 1897, 242; 
in Ceylon, 1895, 33; in Jamaica 
Gardens, 1895, 33; Preparation 
of Rubber, !895, 32; 189, 84; 
Propagation, 1895, 32; Report on 
samples, 1895, 338 ; Soil, 1895, 32 
Colombian Scrap, or Virgen, 

1894, 110; Crops, 1894, 110; 
Habitat, 1894, 110; Propagation, 
1894, 110; Thomson, Robert, on, 
1894, 110; Value of, 1894, 11] 

« Jamaican or Milk Withe 
(Forsteronia floribunda), 10 (2), 
21 (8); 1894, 109; 1899, 73; 
Collection of Milk, 1894, 109: 
Preparation, of, 10 (2); 1894, 
110; Propagation, 1894, 110: 
Report on, 21 (3) ; Soil, &., 1894, 

“~ wn“ 

109; Yield, 21 (4); 1894, 110 
« Lagos (Ficus Vogelii), 10 

4 
cs npakors (Hancornia  spe- 

ciosa), 1898, .04; 1899, 84; 
1900, 186 

=) Parad )(Hevea spp.), .4 (©); 
1894, 99; 153, 184; 1899, 82; 
1900, 186; Analysis of latex, 
1900, 190; Best districts in Ja- 
maica, 1894, 99; Collection of 
Rubber, 1894, 99, 184, 185; 1900, 
187 ; Habitat, 1894, 99 ; in Brazil, 
1900, 186; in Ceylon, 1894, 104; 
in Jamaica, 1894, 104; Prepara- 
tion of, 1894, 102, 184,185 ; 1899, 
82 ; 1900, 189; Propagation, 1894, 
104; Rainfall, 1894, 99; Soil, 
1894, 99 ; Temperature, 894, 99; 
Yield, 1894, 102 ; 1900, 188 

Rubus, spp., 1895, 62, 68, 229 
Ruellia, tuberosa, (botany) 14 (7) 



Rules for valuing Manures, 1900, 181 
Rum, 39 (24) 

‘* Analysis, 1895, 25 
Aroma in, 1495, 25, 158, 157 

192, 256; 1896, 1 
Rust Mite on Citrus, 1898, 146, 147 

ce 

Sabal (Palms), 1894, 195 
Sacaline, 1894, 20; 1895, 54, 66, 208 
Saccharine, 6 (5) 
ie % Palm, (first introduced), 1898, 

Sainfoin, (Fodder) 1895, 49 
St. Mary’s grass, 1896, 26 
Sale of Government Lands to Set- 

tlers, 1896, 188; 197, 66 
Salsafy 33 (8) ; 1894, 115 
Salt as manure, 1900, 169 

‘¢ Bushes, 1896, 169, 1900, 94 
Salvinia, 1898, 272 
Saman as a shade tree, 1896, 26 
San Jose Scale, 1898, 2U3 
Sand-box tree, (botany) 9 (7) 
Sandal Wood, White, 1895, 212 
Sanseviera spp. (Fibre), 22 (2), 

17 (10 
Santalum album, 1895, 212 
Sapindaceae, (botany), 9 (6) 
Sapotaceae (botany), 9 (7) 
Sapucaia Nuts, 189+, 185 
Saraca indica, 1894, 162 
Sarcocephalus esculentus, 1894, 195 
Sarsaparilla Industry in Honduras, 

1896, 117 
Satin Wood, 1897, 73, 237, 239; 1898, 

201 
Sawer, J. Ch,, on Ecuelle- -a-piquer, 

1902, 70 
on Vanilla, 1900, 45 

Scale Insects, 36, (5); 40, (7); 46, 
(2, ; 1894, 17, 69 ;° 1895, 5, 100; 
1896, 8, 256; 1897, 107, 149; 
1898, 40, 107; 1899, 131 

Scale Insects, carbolic acid, 1899, 
138 

curative 
1899, 120 

development, 36, (5) ; 
1897, 12 

gas treatment, 1899, 
131 

‘é 

ce measures, 

6< 

kerosene 
1899, 135 

lime, 1899, 139 

emulsion, 

28 

Scale Insects, lime water, 1899, 139 
6 natural enemies, 36 

(7, 9) ; 1899, 125 
parasitic fungus, 1899, 

126 
preventive measures, 

1899, 116 
remedies for, 22 (10); 

36 (6); 1899, 116; 
1900, 180; 1901, 107 

nn 

“ce 

Ke resin washes, 1899, 
1388 

~ soaps and soapy 
Emulsions, 1899, 
134 

spraying, 1899, 122 
sulphur, 1899, 139 
tubacco water, 1899, 

139 
Scharschmidt, S. T., 

Paper, 1896, 224 

Scharschmidt, S. 'T’., on Mangoes in 
Shooter’s Hill District, 1901, 174 

Schizea, 1898, 157, 158 
Schomburgkia Thomsoniana, 11 (38) ; 

1894, 74 
Schools, Teaching Agricultural 

Principles in, 190), 54 
Schultesia, 1897, 234, 235 
Science and Agriculture, 1894, 117 
Scitaminez, (botany), 9 (8) 
Scorzonera, 33 (3); 1894, 115 
Scotch grass, 1896, 36 
Scrap Rubber, 1895, 

242; 1898, 37 
Srew Pine, 1894, 193 
Sea Islard Cotton, 1896, 129 
Sea-weed as Mauure, 1897, 27; 

1900; 165 
Seasoning timber, 1896. Appendix, 

15 
Seedling Canes, 1900, 156 
Seeds and Plants Importation Law, 

5 (8), 15 (2) ; 1902, 385, 69 
Seeds, beds, 1895, 261 ; 1896, App.6 

Importance of good, 10 (9) ; 
1896, App. 4 

in Forestry, 1896, App. 4 
insects in, 1895, 261 
selection of, 1895, 164; 1896, 
App. 4 

Selaginella, 1898, 255 
Selected Yeasts, 1895, 252 
Selection of seed, Importance of, 

1895, 164 
Semecarpus Anacardium, 1894, 196 

ona Natural 

31; 1897, 



Separating Machines for Coffee, 1895 
117 

Sereh, 15 (2) 
Seychelles, Vanilla in, 1901, 86 
Shade trees in pastures, 1896, 26 
Shanking of Grapes, 1899, 161 
Sharp, Hon. T. H., on Cassava in 

Jamaica, 1902, 98 
on gathering Log- 
wood seed, 1897, 152 

on Oranges, 1902, 8 
—12, 14 

Shaw, S. A., on Mangoes in Alli- 
gator Pond Iistrict, 1901, 168 

Sheep Manure, 1897, 176 
Shield Scale, 1894, 18, 69; 

109 
Shipping Fruit to England, 1894, 

F221; 1895, 99 
Shirley, Capt. L., on Sugar Canes, 

1897, 59 
Shore, J., on cost of Sugar Cane 

Cultivation, 1902, 56 
on Mangoes in Little River 

District, 1901, 171 
Report on Sugar Canes, 

1898, 71, 72 
Shot Borer, 30 (6) ; 1894, 126 
Sida rhombifolia. (Fibre), 17 (6, 16) 
Sierra Leone Peach, 3 (5); 1894, 

195 
Silage, 1896, 28, 29 

“« at Montpelier, 1899, 4 
Silk Cotton tree, The Red, 1902, 126 
Silk Grass, (Fibre) 15 (5), 22 (2) 
Silky Oak, 9 (4) 
Silos, 1896, 27 
Silt grass, 1896, 38 
Simaba Cedron, 4 (7) 
Simal tree, 1902, 126 
Sirissa tree (botany), 9 (6) 
Sisal Hemp, 15 (5) ; 21 (6) ; 22 (8); 

24 (10), 82 (2), 35 (2, 5), 39 
(10, 21), 43 (8), 48 (2); 1896, 
267 

6é 

6é 

1895, 

iad 

“é 

Sloane, Hans, on the Pine Apple, 
1901, 182 

Slugs attacking Coffee and Orange 
trees, 40 (5), 44 (5) 

Smith, C. E., on fertilisers for Pine- 
apples, 1900, 39 
on modification of Citrus 

varieties, 1902, 6 
on Pine-apples, 1902,161 

Smith, J.,on Jamaica Lace-Bark, 
1902, 106 

ce 

6é 

29 

Smith, Wm. G., on diseases of the 
Grape Vine, 1899, 161 

Smut, 3 (4); 1897, 278 
Snails, Kainit hurtful to, 40 (5) 
Snap-Dragon, Jamaica. (botany), 14 

(ij 
oe Scale, 1896, 256 
Soap, Vegetable, 1899, 71 
Soapy Emulsions and Scale Insects, 

1899, 134 
Socratea exorrhiza, 1899, 77 
Soil Analyses, 1901, 146-153 
Soil Ferments important in Agricul- 

ture, 1896, 217, 241; 1897, 1, 
25, 60 

Soil Inoculation, 1892, 174 
Soilin relation to woodland growth, 

1896, App. 3 
Soiling, 1897, 165, 166 
Soil-moisture, 1899, 164; 1901, 49 
Soils, 24 (5) 

‘« how to prevent and reclaim 
washed, 1901, 65 

Solanaceae (botany), 9 (10) 
Solanum Melongena, 1595, 134, 262 
Somerville, on Experiments on De- 

nitrification, 1899, 5 
Sooty Mould, 1898, 139 
Sorghum spp., 1896, ’7 
Souari Nut, 1894, 168; 1901, 82 
Sour-grass, 1896, 38 
South American Peppers, 1899, 70 
Sowing and Germination of Seeds, 

14 (5) 
Soymida febrifuga, 1895, 36 
Spain, Colonial produce in, 1899, 

103 
Sphaerostilbe coccophila, 1899, 126 
Spartocera, 1§98, 225 
Spathodea campanulata, 1894, 196 
Sphenophorus, 30 (7) 

ae sacchari, 1899, 60 
Spice Plants. See Cardamom, Cassia, 

Chillies, Cinnamon, Cloves, 
Ginger, Nutmeg, Pepper, Vanilla 

“ Spider Wort,” 1902, 91 
Spinach, 1895, 138 
Spirit Leaf, (botany), 14 (7) 
Spooner, Archibald, on Bermuda 

Onions, 1898, 110 
Sporotrichum globuliferum, 1899, 

102 
Spraying Machine, 1897, 34 
Spraying Plants, 1897, 30 
Spraying to destroy Scale Insects, 

1899, 122 



Squash, 1895, 136 
Stable Manure, 1896, 117; 

26; 1900, 163 
Staple Products, Premiums for the 

cultivation of, 1896, 161 
Star-apple, (botany), 9 (6) 
Star Scale, 1895, 100 
Statistics of production of Coffee in 

the New World, 1901, 32 
Stenotaphrum spp. (fodder), 1896, 

39 

1897, 

Stephens, J. A., on Notes from La- 
borie, 1896, 41 

Sterculia carthagenensis, 1894, 196 
Sterculiaceae, (botany). 9 (6) 
Sterilisation of water, 1899, 101 
Stick Insects, 26 (€) 
Stifftia chrysantha, 1897, 65 
Stigmaphyllon, (botany), 1898, 69 
Stilbum flavidum, 40 (5) 
Stink-bugs attacking Potatoes, 1898, 

225 
Stipa tenacissima, 21 (12) 
Strainer Gourd, 1902, 99 
Strategus, 48 (5); 1897, 280 
Straw (Fibre), 17 (4) 
Strawberries, 29 (3), 50 (5) ; 

23 
Strawberry cultivation, 29 (3) 
Strobilanthes, coloratus, 10 (3) 

es Dyerianus, 1896, 298 
flaccidifolius, 1895, 54 

Strychnos Nux-vomica, 1894, 196 
Stubbs, Dr., on Sugar Cane, 1895, 

210; 1898, 111, 167, 191, 215 
Styrax Benzoin, 1595, 61 
Subra Fibre Company on Ramie, 

1896, 80 
Subsoil, knowledge of, 1901, 538 
Sub-soiling, principles of, 1897, 

84 

1394 

Sugar bark (Fibre), 17 (11, 12) 
Sugar Cane, agriculture of, 1898, 

111, 167, 191, 218 
‘ agricultural chemis- 

try of, 1886, 49; 
1896, 48 

ee analyses, 1897, 227; 
Aho atse | 

ig borer, 30 (2, 6, 7,), 
O (5); 1894, 125, 

126; 1895.7" #65- 
1900, 145 

a chemical selection of 
Canes, 1895, 186; 
1899, i68 

Sugar Cane, cultivation, cost, 
1902, 56 

ee diseases of, 43 (5), 
45 (5); 1894, 25, 
57, 111, 128, 126, 
129 ; 1895, 165 

farming in Trinadad, 
1902, 73 

> local reports on, 
1896, 206; 1897, 
58 ; 1898, 71, 72 

se iwanurial = require- 
ments of, 1898 167, 
191 

i mite 937 (7) 
= Seedlings, 15 (8) 

19 (2); 1894, 14; 
1896, 183 ; 1899, 59, 
202; 1900, 156; 
1901, 14 

Sugar Industry in Jamaica, 1899, 
105 

Sugar Palm, 1894, 163 
Sulphate of Ammonia, 43 (5) 

es Iron as a manure, 1895, 
167 
as a Fungicide, 
1897, 41 

cs of Potash, 438 (5) 
Sulphur and Scale Insects, 

1389 
Sumach, 1895, 638 
Sunflower, Mexican, 1899, 187 
Sunflower se: ds, 1901, 8 
Sunn Hemp, 21 (9) 
Superphosphate, 44 (4) ; 1897, 95 
Swamp Mahogany, 3 (2) 
Sweet Corn, 1895, 137 
Sweet Potatoes attacked by Weevils, 

48 (4) ; 1898, 226 
Swertia Chirata, 1895, 55 
Swingle, Walter T., on diseases of 

Citrus, 1898, 127 

be 3 

1899, 

Tachardia, 40 (8) 
Teonitis, 1897, 252 
Talauma Plumierii, 1899, 89 
Talbot, Consul, on Colonial Produce 

in Spain, 1899, 103 
Tallow Wood, 38 (2) 
Tamarind 3 (2); 1898, 186 

fs (botany) 9, (8) 
a Velvet, 1895, 63 



Tamarindnus indica, 3 (2), 9 (8); 
1898, 186 

Tankage, 1897, 94; 1898, 171 
Tanning Materials. See Bauhinia, 

Carapa, Gambier, Mangrove, Na- 
poleona, Pterocarpus, Sumach, 
Wattles, Wild Olive 

Tape for Budding, 1899, 92 
Tapioca, 29 (4) 
Tate, Laurence, on Mangoes in 

Bluefields district, 1901, 176 
Tea, 6 (4) 
Teaching Agricultural Principles in 

Schools, 1900, 34 
Teak, (Tectona grandis.) 1895, 108, 

202; 1896, 175 ; 1898, 5 
Teff, or Taft, 1 (2); 1896, 30 
Teosinte (Fodder) 1896, 27, 32, 34; 

1897, 299; 1898, 310 
Terminalia Arjuna, 1894, 196 

7 Buceras, 1898, 74 
= Hilariana, 1898, 74 

Tetranychus. See Mite 
Tetrapterys inzqualis, (botany) 

1898, 69 
Texas blue grass, 1895, 66 
Theobroma Cacao, (botany), 9 (5) 

. spp. from Colombia, 1901, 
124 

Thompson, Wilbray J., on Chemi- 
cal Selectious of Sugar 
Cane, 1895, 183 

ee Wm. J., on Grape Vines, 
40 (6), 41 (8) ; 1894, 21, 55 

Thomson, Robt., on Cassava, 1902, 
81 

ae on Odontoglossum 
crispum, 1896, 253 

Thrinax Morrisii, 1901, 82 
3 parviflora, 1894, 196 

Thrips on Cocoa, 1902, 70 

Thuja, spp., 5 (8) 
‘ticks, Sheep Dip for, 43 (3) 
Tillage and soil-moisture, 1899, 164 
Tillage of the soil, 1895, 162; 1896 

241 
Till, E. D., on Arbor Day, 1902, 

Timber Trees, Notes on, 45 (4), 50 
19 

‘Timbers and Cabinet Woods: 
Araucaria, 1894, 162 
Artocarpus, 1898, 202 
Bontia daphnoides, 1898, 74 
Brya ebenus, 34 (6); 1897, 237, 

239 

31 

Carapa guianensis, 1895, 211; 
1898, 202 

Caryocar nuciferum, 1894, 168 
Casuarina, 31 (8) 
Cedar, 50 (20) ; 1897, 236, 238 
Cocos nucifera, 18 14, 172 
Copaifera, 1895, 211 
Copernicia, 1894, 175 
Dillenia, 1894, 175 
Diospyros, 1894, 

237 
Hucalyptus, 3 (2); 1894, 180; 

1895, 17, 42, 53, 87, 285 
Fagara flava, 3 (2) ; 1895, 19 
Ginep, 3 (3) 
Grevillea, 9 (4), 

1899, 78 
Guaiacum, 39 (22); 1896, 161; 

1897, 2a",.2a9 
Hibiscus elatus, 1894, 184 
Melaleuca, 1898, 73 
Melicocca, 3 (3) 
Mesua, 1594, 189 
Michelia, 1894, 189 
Mimusops, 1897 64 
Pachira, 1894, 192 
Pinus sinensis, 39 (7) ; 1895, 2 
Podocarpus, 39 (+) 
Prioria, 1497, 77 
Pterospermum, 1897, 64 
Quercus, 5 (8) 
Sabal Palmetto, 1894, 195 
Santalum album, 1895, 212 
Tamarindus, 3 (7) 
Tectona, 1895, 108, 202; 1896, 

175 ; 1898, 5 
Terminalia, 1898, 74 
Thuja, 5 (8) 
Ximenia, 1898, 73 

Tinantia fugax, 1892, 92 
Tithonia diversifolia, :~99, 187 
Tobacco, 1901, 33 

“ after cultivation, 1902, 65 
as at Montpelier, 1899, 1 
~ beetle, 49 (5); 1898, 105 

betun or wash, 1899, 158 
“6 botany, 9 (1 ) 
se bulk in press, 1899, 156 

burning rubbish, 1902, 49 
cc classing, 1/02 155 
os climate, 189, 146 
- Cuban, 19 0 180 

Li6; 1897, 

39 (10); 

ps cultivation and _ curing, 
1899, 145-151, 1854; 
1902, 49, 65, 148 

a culture, 13 



2 

Tobacco curing-house, dimensions, 
with sketches, 1902, 148 

is curing-houses, 1899, 154 
ss cuttiny, 1902, 149 
* damping off, 1902, 50 
os drying, 1902, 150 

Ss fermentation, 1899, 
100,155,206 ; 1902, 152 

C hardening off, 1902, 50 
$ harvesting, 1899, 153 
ee in Wexico, 1899, 187 
3 in United States, 1898, 248 

manures, 1899, 204 
J micro-organisms of, 1896, 

248 
2 nursery, 1899, 147-149 
ae packing and baling, 1899, 

157 
Es planting, 1902, 51 
c preparation of beds, 1902, 

49 
: preparation of land and 

planting, 1899, 149; 
1902, 51 

F press or ‘“pilon,” 1899, 
155; 1902, 151 

prize competition, 6 (38) 
8 (4) 

oi ratoons, 1902, 67 
Be ripening, 1902, 66 

i seed, 1899, 148 
‘s ‘« distribution of Ha- 

vana, 1899, 130 
us selection of site, 1902, 49 
e shading, 1902, 50 
e short Treatise on, 1899, 145 
es situation, 1902, 51 
ss soil, 1899, 146; 1902, 50 
OY soil, analysis of, 1898, 88 
¢ sowing, 1902, 49 
i: suckering, 1902, 66 
e time for planting, 1902, 50 
dc time of sowing, 1902, 49 

topping. 1902, 66 
#s water and scale 

1899, 189 
weeding, 1992, 50 

insects, 

Todd’s Machine for Sisal Hemp, 
1894, 121 

Tomatoes, 1894, 73 ; 1895, 135, 264; 
1896, 61 

Tonquin Bean, 1894, 176 
Torooee, 1902, 99 
Towel Gourd, 1902, 99 
Townsend, C. H. T., Notes from Mu- 

seum, 48 (3), 49 (3s) 

Tradescantia cordifolia, 1902, 92 
ct multiflora, 1902, 92 

Tragopogon  porrifolium, 33 (3), 
1894, 115 

‘Training in Agriculture, 1895, 49, 
215, 224 

Transvaal, Kucalypti in the, 1899, 
1638 

Trap for Beetles, 1896, 161 
Travellers Tree, 1894, 195 
Tree for bee keepers, 35 (5) 
Tree Tomato, 40) (4) 
Trees at Hope, Measurements of, 89 

(26) 
«¢ diseases of, 1900, 37 
*« for planting, 45 (4), 50 (19) 
‘“« for towns, Notes on, 3 (2) 
‘« planted at Rose Hill, 50 (19) 
‘ to protect, against Ants and 

Scale Insects, 1900, 180 
Treleaven, C. W., on Mangoes in 

St. Elizabeth, 1901, 170 
Tribulus (Botany), 14 (6) 
Trichomanes, 20, 21 
Trichosphaeria sacchari, 43 (5), 45 

(5) ; 1894, 26,111, 123, 126, 120. 
1895, 165 ; 1899, 60 

Trifoliate orange from seed, 1896, 
174 

Trifolium Johnsoni, 1899, 44 
Trifolium spp. Sve Clover 
Trimble, H., on Prioria copaifera, 

1997, 77 
Tannin of Dragon’s 
Blood, 1895, 161 

— Dr. H., on Cocoa, 41 (2) 
on Yam Bean, 44 (4) 

Trinidad, Cane-farming, 1902, 73 
Triopterys ovata (botany) 1898, 69 
Trophis americana, 1896, 26 
Tropical fruits in English markets, 

1899, 98 
True, Dr. A. C., on Experiment Sta- 

tions, 1896, 266 
‘Lucum Palm, 18:4, 165 
Turkey Blossom, (botany), 14 (6) 
Turkey Oak, 5 (8) 
Turks’ Island Cotton, 1896, 131 
Turner, F., on Grass-firing, 1897, 65 
Turnips, 1895, 183, 268 
Two opposing factors of increase, 

1901, 17 
Tylenchus, 1902, 100. 
Typhoid cases, Banana as diet in, 

191, 158 

66 “e 



Ulbricht on Magnesia and Lime, 
1895, 117 

Unearia Gambier, 20 (2) 
Under-drainage, 18/7, 86 
Urbau Cane Manure, 1896, 58 

Valuing Manures, 1897, 98; 1900, 
181 

Vanilla, 8 (6); 1896, 42; 1900 45; 
1902, 113 

«and other cultures in Re- 
union, 1900, 8 

‘« climate, 1902, 125 
“«  oropping, 1902, 126 
“ crops, 1902, 128 
« —_ eultivation, 1900, 46 
«culture, 8 (6) ; 1902, 125 
« curing the fruit, 1900, 50; 

1902. 121, 126 
‘* euring house, with plan, 

1902, 12 : 
«drying of by chloride of 

calcium, 1900, 12 

*« fecundation of the flower, 
1900, 48 

fertilisation of flower, 
48, 49 

‘« general 
113 

«« harvesting the fruit, 1900, 
49 

“ in Seychelles, 
19V2, 118 

«  «(Java, 1902, 126 
“ labour, 1902, 126 
* marketing, 1902, 126 
*« miscellaneous information 

and notes, 1902, 128 
«plan of curing house, 19/2, 

121 
« planting, 1902, 125 
«plants, 1902. 125 
6 Plate, 1902; 118 
‘« pollination of the flowers, 

1902, 118 
‘« preparing vines for crop- 

ping, 1902, 117 
«prices of, 1902, 126 
“shade, 1902, 125 
“ situation, 1902, 125 
* + oil, 1902, 125 
«starting a Vanillery, 1902, 

114 
Varnish, Japan, 1900, 38 

1900, 

conditions, 1902, 

1908, 36: 

Vegetable Ivory Palm, 1894, 193 
" Oyster, 1894, 115 
9 Remedies, 1899, 98 
" Soap, 1899, 71 

Vegetables at Hill Gardens, 1897, 
300 ; 1898, 7 

cultivation, 29 (4) ; 1894, 
112; 1895, 130, 261 

6s in New York Markets, 
1594, 73 ; 1895, 129, 180 

“ seed beds, 1895, 261 
. - ‘* insects in, 1895, 

261 
Velvet Tamarind, 1895, 63 
Vendryes, Henry, on introduction of 

Pouyat or Martinique Banana, 
1901, 1.15 

Verandah Gardening, 36 (3) 
Verrucosis, 1898, 135 
Vickers, Hon. C. B., on Mangoes at 

Mt. Edgecombe, 1901, 177 
ae regia, 1894, 197; 1898, 6 

$s seeds, Analysis of, 
1902, 73 

Villamore Fibre Machine, 35 (3) 
Vines. See Grape. 
Vinsonia, 40 (18) ; ; 1895, 100 
Vitriol Green, 1897, 41 

Vittaria, 1897, 218, 251 
Voorhees. E. B., on Fertilizers, 

1897, 88 
Voyria (botany) 1897, 234, 235 

Wallace, Dr. A. R., on Socratea ex- 
orrhiza, 1899, 77 

Walnut, Indian, 1894, 161 
Wandering Jew, 1902, 91 
Wangee, 1895, 18 
Warrington, R., on Denitrification 

and Farmyard Manure, 1899, 15 
Washing Cocoa, 1900, 121 
Washed Soils: How to prevent and 

reclaim them, 1901, 65 
Water couch, (Fodder) 1896, 38 
Water-grass, (Fodder) 1896, 36 
Water Grass 1902, 91 
Water in some of its relations to Ag- 

riculture, 1900, 113 
Water Lily, Soudan, 1899, 44 
Water melons, 1895, 136, 264 
Water needed for irrigation, Amount 

of, 192, 92 

Watering young trees and shrubs, 
1902, 90 



Water, Sterilisation of, 1899, 101 
Watson, W., on Banana varieties, 

1902, 67 
Wattles, 19 (3) : 
Watts, Francis, on Agriculture of 

the Sugar Cane, 
1898, 011 167, toa. 
215 

& ” on Citrate of Lime, 
and concentrated 
lemon and _ lime 
juice, 1898, 263; 
1902, 187 
Sugar industry in 
Jamaica, 1899, 105 
Tests of some new 
varieties of Sugar 
cane, 1899, 59 

Wax for Budding, 1899, 92 
Wax, Japan, 1900, 37 
Wax Palm, 1894, 175 

es of the Andes, 1898, 38 
Wax Scale, 1895, 5,100; 1898, 

109 
Webb, A. J., on Sugar Canes, 1897, 

58 
Webber, Prof. H. J., on Diseased 

Lemon trees,1901, 7 
on diseases of Citrus 
1898, 127 

manures and oran- 
ges, 1897, 49 

methods of propa- 
gating Citrus, | 898, 
75 

on diseases in Pine- 
apple plants, 1901, 
83 

Weevil, 47 (8), 48, (3, 4, 5) ; 1898, 
106, 226 

Weevil Borer, 1899, 60 
Weicher’s Fibre Machine, 22 (2), 

35 (3) 
West African Bass Fibre, 1895, 61 
Wheat and wheat-bran, Manurial 
‘constituents of, 1897, 88 

White Fly attacking Oranges, 1898, 
139 

White, Robt. B., on Ceroxylon an- 
dicolum, 1898, 39 

Whitney, M., on Reasons for culti- 
vating the soil, 1897, 81 

Wild Lime, 1896, i8 
Wild Olives of Jamaica, 1898, 73 
Wiley, Dr. W. H., on Soil Ferments 

1896, 217, 241; 1897, 1, 25, 60, 

Wilson, Nathaniel, 1901, 182 
Wilson, Secretary, on Irrigation, 

1901, 29 
Windbreaks, Eucalyptus as, 1895, 42 
Wine Palm, 1894,168 ~ 
Withers, G. H., on Chinese or Dwarf 

Banana, 1902, 56 
Woman’s Tongue tree, (botany), 9 

6 
Weodefibre, 17 (4) 
Woodhouse, C. M. and C., on Cin- 

chona Bark and Quinine, 1899, 90 
Wood pulp, 17 (4, 5, 15) | 
Woodlands, planting and care of, 

1896. App., 1 
Woodpecker, damaging Cocoa, etce., 
1899, 58, 94 

Woods, 1896, App. 
% Jamaican, for Royal Yacht, 
1898, 270 

Woolliscroft, Walter, on Rice in Ja- 
maica, 1899, 97. 

Ximenia americana, 1898, 73 
Xyleborus perforans, 30 (6); 1894, 

126. 

Yacea, 39 (7) 
Yam Bean, 44 (4); 1894, 193 
Yeasts, Jamaican, 1895, 57 

as selected, 1895, 252 
Yellow Fever, Eucalyptus oil in, 

1896, 19 
Yield of Rubber, 1901, 193 
Yoke Wood, (botany), 9 (7) 
Yoruba Indigo, 1894, 186 
Yucatan, Fibre industry in, 35 (2) 
Yucca Grater 47 (4) 

Zacate (Fodder), 1896, 34 
_ Zamia integrifolia, 1894, 198 
Zanzibar Chillies, 1899, 67 
Zea Mays (Fodder), 1896, 27 
Zebrina pendula, 1902, 91, 92 
Zingiber officinale, 9 (8), 26 (5), 29 

(5), 89 (21) 50, (17); 1894, 81, 
198; 1898, 207, 239 | 

Zygophyllex, (botany), 14 (6) 
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