





. (/i oy
PC § VVP Mz“{’/‘i

COTTON. , 15

‘These form the chief cotbon-producmg plants; there may
e others with which I am not acquainted, but they are
fpot of snfficient importance to reguire notice here. . »

| Cotton, from every one of the plants enumerated above,

arying in quantity from one to five pounds, bave been for-
iwarded by me to the Eondon Exhibition of 1862 ; and from
‘the Gossypium family to the Manchester Cotton Associ-
mtxon, through their Honorary Agents Messrs. Line and Co.
bmf Madras.

I11. CULTIVATION oF THE PranT.

'“4 Cotton is a soft downy material which envelopes the seeds
'bf various plants, especially those of the different varieties
»f Gossypinm from which also the cotton of Commerce is
mroeured It is known in Tamil as Paratee; in Hindus-
yanee Kupas, or Roohie; in Teloogoo T’mthee, and is very
%xtensively cultivated in Iodia.

'\ The foreign species, Gossypium Peruvianam, and Gossy-
’}Jinm Barbadense, have been acclimated in India for nearly
half a century, but owing to the indifference of the natives
?)f India to exotics, their cultivation has not extended so

ar as one might have expected, from their being so much
superior to the indigenous species.

Cotton belongs to the natural order Malvaces, or mallow
rder ; which is indigenous to the tropical parts of Asia,.
Africa, and America. All the varieties of this order produce
either herbs, shrubs, or trees, baving palmately divided
leaves, often stellate, hairs, and showy involucrate flowers
on axillary peduncles; sepals five, rarely three, or four,
united at the base, valvate, often having an epicalyx
potals of the same number as the sepals, twisted. Stamens
above twenty ; monodelphous; united to the claws of the
petals; enthers one celled, kidney-shaped, opening trans-
yersely on theside next the pistil; pollen covered with long
L very harsk hairs. A many celled ovary with placenta, in
lhe axis, or several ovaries separate or separable, when ripe.
-nmber to the carpels; distinct or united.

el aeeded carpels. oith o
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combined or separate; seeds with little albumen,
curbed with folded seed lobes. .
Gossypinm is a shrub belonging to the mallow order,
with showy flowers, and an erect branched stem, with stipu- A
Jated palmately divided leaves which are alternate, large,
lobulate, and more or less pubescent. The inflorescence
solitary with axillary, pedunculated, involucrate flowers.
The follicles large or small, and, more or less ovoid at the
base, and accuminated at the apex, conta.mmg 3,4o0r 5,
. cells; seeds 7 to 15.
" . The plant is a perennial; flowering and y1e]dmg frmt
for several years.

%
The foreign cotton has been cultivated in the Coimbatar, i
Tinnevelly, Bellary, Mp.laba.r, Mysore, Madras, and a few
other districts.
The natives; to whom the cultivation is almost entlrelyg
confined, seem to have a prejudice in cultivating the exotic
species, and this has been done only to a small extent by -

-

‘Hitherto, the cultivation has been carried on in a rode,

and indifferent manner, and that attention, which its import- -
-« ance demands, has not been paid to so valuable a producb.; .

* Fora much more productive and therefore a more remunerate,

result (by which I infer a high improvement in the staple),” -

. . greater care and attention in the cultivation of the plant ls";w
necessary than hes yet been bestowed upon it. ‘

In the culture practised by the native planter, the soil -

- selected is black, soft, and porous aund is well known as the *

- Regur or ““black cotton s0il,” composed of decomposed

. basalt. The seed . used is gouerally of the mdlgenoxu sork.
“and the gronnd intended for its reception is prepared by
bemg ploughed up a few times; manure is seldom Hsed,
' but in some districts the usual dung heaps or wood"”d’shes
" are lightly soattered over the ground, and should cattle not -
" be allowed to enter the fields, the leaves and twigs of  the |
" previous year sre frequently permxtbed $o LR
muud to form manureg, -

D e O i v
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As a general rule cotton fields are pot irrigated,—the ryot
pas therefore to depend for the successful growth of his
erops on the periodical raius. '
iz The seed of his own growth or of the same district
‘sown over and over again, each successive year,and this
1 #ppears to have continuned for centuries. It is prepared for
‘T-’%dwing by being eteeped in s solution of cowdung and
E;lried in the sun to prevent it sticking together, mixed with
dry grain or pulse and sown broadcast; in some districts
Fé seed is sown iu parallel lines alternately with pulse by

eans of a drill,

The sowing takes place in some districts as early as Juns,
'bnt seldom later than September, dependiug to a great

‘extent on the particular seasons.

% The seedlings appear between the third and seventh day,
Ad when they are throe weeks old, the plantation is hand
‘geded, which process is repeated some two or three times
- ging the growth of the plant, Flequently when the seed-
4gs sre but a fortnight old, a plough is run thr ough the
eld to loosen the earth as well as to facilitate the removal
of weeds.
The plants though generally consxdered to be herbaceous
are found to be more or less woody and are full grown
hrubs, varying s]mhtly according to the partuculan kind of
eed sown.,
| The plant generally begius to flower about the 4th and
ripen its fruit at about the 6th month of its growth, but
u some rare iustances, this does not take place until the
ighth month. &

. The cotton wool of the severul varieties in general calti-
dvation in India, during s favourable season, is of a fair
‘quality -and the staple is- even silky, and each fibre ia
istrong; but in an unfavourable season those qualities are
‘seriously deteriorated from the dearth of moisture.

i The naturally rude and careless manner in which the
mative is known to conduct all his agricultural operations

8 here pre-emmently discerned in the cultivation of cotton,

14
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and this at once accounts for its usual deficiency in quality
and it is surprising to witness, even under these disadvant},
ages what a large amount is turned out in a tolerably fai
season, . : ' P

: |
- The pods, as a rule, are not collected as they ripen, but
are allowed to remain until the whole crop of the field if
ready ; and solittle of importance is attached.to the spee&‘i
- collection of the harvest, that even then the ryot consults
his own convenience rather than the importance of his duty.
In many instances he is either unable to procure labour, of
has not the meens of doing 80 ; often he is not permitte
to gather in his produce in small quantities as the frui
ripens, but has to await the pleasure of the merchant from
whom he has received an advauce and frequently the crop
has to be assessed, before he is permitted to gather ity
during which delay, in most instances, two-thirds of th
produce fall to the ground where it becomes mixed with dus "
and the debris of the standing plants, &c.~—and should;’-
happen to rain during this interval, 50 per ceunt. of the pr.
duce is irretriqvably lost. In some districts the ryof
'gathers the early pods, 80 as to be enabled to come early
into market. It is then cleanly gathered. But when tllj
cotton season has fully set in, the price fluctuates, and th
"ryot being in no hurry to enter the market, thinks the pro4
duce may just as well lie in the field as in his house.

When the cotton at last is gathered, no care is evinced in
removing the dried leaves, and other extraneous subsbancel

found attached to it, but it is generally taken off .with al

these impurities still clinging to it, snd thrown into som

receptacle, generslly a large open bamboo basket, and
- carried to the stack yard, where it is heaped up amidst thei
dust or flue which necessarily abounds there. I have often
witnessed heaps of cotton both cleaned and awelsancd
lying exposed to wind and weather.

The produce thus collected is next freed from ‘sped. This
operation is, at the best, conduncted by means of an India
Churka. The cotton, 88 bronght in from the field, is freed

¥
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'to a certain extent of its capsules, stalks, leaves., &'c., and
'then is submitted to the Churka ; but in most districts the

cotton is spread out on a common charpoy or country cot,
and beaten with switches, when a portion of the mm.ute
particles of earthy or other extraneous matter still adhering
falls through; but from the previous slovenly t_node of
gathering the cotton, no effort, h'oyvever persevering, can
now entirely free it from its impurities. ‘ »

The beating or thrashing is more intended to Ioos?n the
wool from the seed, to which it adheres rathef‘ tenaciously,
aud in order to facilitate the operation of ginning by means
of the Churka, which is a small primitive hand machme
comp.osed of two horizontal eylindexs, the right .eud .of
which is constructed on the priuciple of the Archimedian
screw. On the wool being slightly loosened from t.\!e seed,
and held between the two cylinders, which are fixed in close
contact and revolve in opposite directions to each other, a
layer of cloth is fixed beneath the 'rollers, and faétened t;
the uprights of the stand, which is to separa.te the see
from the wool, as it passes through the ‘cyhnders.

This operation is génera.ﬂy performed by femaleg, who
hold the seed cotton in the left hand to feed the cylinders,
and with the right simultaneously turn the (.)hul'ka; the.
cotton is thus drawn between the cylinders, whilst the seeds
are by the counter-revolution of the cylinder. rgl?elled back,
as they are unable to pass through from their size, and fall
to one side of the machine, the cotton falling off on the ‘_
-other compressed into a fine layer. A woman, by manual
labour alone, ean clean only about four pounds of cotton,
whereas with the Churka, she can free from about twentgf-
five, to thirty pounds in a day of 10 hours. The cotton is
next baled. This operation is thus managed.

To a strong, perpendicular, wooden post, a cross piece

=like the balauce of a scale is suspended, the Post being
“partly buried in the ground, and to the cross piece, 8 bag
of cumbly or gunny is attached, intended as a covering to
“ the bale, From 5 to 6 maunds of cotton are now thrown
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in, and pressed down by a few men who jump into thJ
gunny and compress the cotton with their dirty feet.

From six to ten men are sometimes thus employed, whilst

others sre engaged in bringing the sides of the covering
together, and securing them by sewing. In some places

‘the gunny bags are hung by three ropes from the roof of
the house ; a fourth being free in the centre, is also attach-

ed to the roof, to which the men stamping the cotton hold
5 these bales vary in size aud shape, being adapted to

the mode by which they are conveyed to the nearest market

for export, and which is either ou pack bullocks, or carts.

From the time the cotton is gathered to that of export 1t!

passes through several hands who, from interested motlves,
adulterate the wool ini various ways,

The prlce of cotton varies according to the partlcula.r
locality in which it is caltivated, and to the distance of *
- export. The average price of a pound is about one anna.

Foreign cotton has been coltivated by the natives much

in thq way above described.

The American plan of ploughiug the land and forming it
into ridges varying in breadth from 2 to 5 feet, according
- to the pature of the soil, and the particular variety of
. cotton, was tried by Dr. Wight in the Coimbatur district,
"and is thus described by bim. * The ‘method of sowiug in
Coimbatur is to run a slight furrow from an inch and a
balf, to two inches deep, with a country plough along the
centre of the ridge,in which the seed is pretty thickly
scattered and covered by running over it a small friangular

harrow.” When the plant is three or four inches bigh, and

beginning to put forth the third or fourth leaf, it is thinned
out or “ scraped” that is the greater part of the superfluous

plnnts and weeds are scraped out with the hoe. This opera- .
tion is repeated in 10 or 12 days, to complete the thinning :
" and superficial cleaning of the land. * About this time, or &
' fow days later, the plaut is sufficiently advanced to admit of
~ the plough being used between the rows, The plough uged
u lma.ll and light, such as can be dmwn bys smgle bnllock"

¥ .
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Ywith it; a light farrow is run within 5 or 6 inches of the
plants, tarning fhe earth inwards towards the roots to
supply the place of that prevxonsly removed by scraping.
This operation of banking np the roots, is completed with
the hoe. If the soil is foul, and at the same time spft
enongh to be easily worked, the ploughing may * be re-
peated several times the more effectually to destroy weeds.”
" We shall now consider the cost of cultare by the ryot of
me acre of dry or poonjay land with cotton, according to
he native system, without the process of irrigation.

RS. AS. P.
Ploughing (for four operatlons at 8 annas each),2 0 0
For 10 seersof ssed ... . ... 0 4 0
Weeding vee .. 1.0 0
Sowing .. 0 40
Picking the cottou e - v 0 4 0
Cleaning the cotton o “w. 08 0
Land tax to the State .., ... . 2 0 0

, » Total Rs. 6 4 O
- The average produce of one acre of land is 220 pounds of /
ileed cotton, which when cleaned will produce 70 pounds of’
‘lean wool, which at the market rate of two annas per pound’,
will yield 8 rupees, 12 anvas; from which dedact the fore-
zoing ontlay of 6 rupees, 4 annas, and we have a clear profi¢
>f Rupees 24 accruing to the ryot or cultivator. i
" The average produce of an acre of course ﬂuctuates :
yreatly, arising from the rude process whxch has been
sdopted throughout. ]

The cost to the merchaut or exporter is as follows :—

: BS. AS. P,
Cost of 70 pounds of cotton e .. 812 0
Expense of carriage to seaport . w 2 0 0
---Freight at about 35 Rupees per ton e 200

Th‘*ewmg baling, &o. ... e .. 0 8 0

-mfa“")ummsnon, brokerage, &e. w. 0 8 0

them to ; T

the fib/

Total Rs. 13 12 0
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We see plainly by this that the produce of one acre of"
cotton costs Rs. 13-12-0 before it reaches England and
to this must be added the profit anticipated by the merchant
which in a great measure depends upou the state ‘of the -
market at Home. The cost per pound will stand him at
abont 3 annas 14 pie. A . S
‘ Having briefly detailed the native, and American mode
of cnltivating cotton as well as showing the costs, and

B &

profits attendant on the former, we shall now proceed: to

suggest improvements, which if adopted, cotton of a superior
quality will be obtaived, and in sufficient quantity to
remunerate both the ryot and the merchant, and thus instead
of being the very poorly remunerative article, which at
present it is considered to be, will prove a well paying
investment to labour and capital.”

Pursuing the original plan we shall consider fivst the im-
provement uecéssary in cultivating, regarding the selection

- of the soil, ploughing, kind of manure, choice of seed,
sowing, and mode of irrigation, weeding, &c.~—these being

points of importance, we shall consider each separately,

. Selection of soil—Care should be taken in the selection

of the soil in as much as it is of the greatest importance that
it should be clean and in good condition, the land should
be mapured and well farmed. To carry this out more

. effectually the chemical elements necessary for the proper

nourishment of the plant should be ascertained to exist in
the soil, and this state maintained during its growth, and
the manner in which the root descends should be kept in
view.

Though it has been considered to possess a tap root, I
have found it always to consist of & tap root surrounded at
its base, or part connected with the stem, by many and "
large sized, branched roots, with rootlets attached, and

these enter the soil in all directions penetrating dirfm‘. . ing;w‘
b, or 8

Well drained land neither too stiff and clayey, _,ﬁmiﬁ_'offf

downwards as well as horizoatally outwards.

dry, firm and gravelly, neither too rich, nor too poor Fh naed

“allock*

i
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e selected. A gravelly or red, loose, sandy soil, baving a

¢ decaying grauitic subsoil in ity composition, is the one in

"which exotic cotton will thrive best.

~~. Wheun however the cotton grows too rapidly, as is the.
: c:;se when the soil abounds with hamus ‘¢ stimulating if
, info soft and sappy luxuriance” increasing the formation of
" wood, and leaves instead of flowers and fruit the plant is

i

rendered either sterile, or much less fruitful.

In the selection of land for plantations it should be borne
in mind that, for the success of the operator, amore or less
moist soil is necessary, so that the land should not be too
porous to admit of free evaporation. Soils too abundantly
supplied with moisture, or wet lands, have been tried, and
rendered productive by adopting the system of ridging, and

. duoring the raivy season, trenching, or subsoil drainage of

theland to avoid swamping, which if it does not destroy the
plant entirely by rotting the roots, the osher ill consequeuce
of sappy luxuriance, &c., will ensue.

When the soil is moderately loose, it facilitates the
descent of the root. A fair crop may be grown on land
known as the common black cotton soil, provided attention
is paid to drainage and the lightening of the soil by the
addition of sand, as the earthy parts of the soil are useful
in retaining water, 80 as to supply the roots with the neces-
sary proportion of moisture, as well as to the correct
distribution of the animal, and vegetable mutter, which
by being thorougbly mixed with it prevent them from
decomposing too rapidly. In selecting land, advantage
should be taken of localities where facilities exist for sink-

.ing wells, so that in dry weather irrigation to a small extent

might be brought into play to give moisture to the soil;

more especially during the iufaucy of the plant, and when

it is iu blossom. - : :
These are the only periods that it will require water. In

. infaney to give nourishment to the seedlings and enable

them to take root, and when blossoming to give staple to

< the fibre and improve the quality of the eotton wool.
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Land heving been chosen, special care should be given to
ploughing. The ground should be ploughed so that at least’
a foot of the soil is turned up, and care should be taken
now that the grass and weeds are thoroughly eradicated, -
and carefully collected from the gronnd and burned; snd
when their ashes will serve as manure. Weeding tharefore ; 1
should be most carefully attended to, as if the roots be not
thoroughly exterminated, they will certainly spring again,’
and be a source of never ending trouble eubsequently,
This being accomplished, every part of the earth should be
exposed to the action of the sun and properly manured.
Sufficient attention has not been given in this country to
agricultural operations. We have already described the

indifferent mauner in which this plant in particular |
is cultivated ; wmanure is seldom or ever supplied, the
same rude process of manuring which has been in existence

for centuries continnes to be carried out in the present

day. p g

~ The chief manure on which the ryot depends for his agri-
caltural operations, is the dung heap, or wood ashes.

~ In the use of manare it is not the qnantity, but the

quality * that requires attention, which principle is not
appreciable by the native ryots They therefore allow the
" manures to be exposed to the “inflnence of the sun and air

go long, in most instances, that their essential ingredients

become exhausted, leaving nothing more than undecom-
. posed rubbish behind. This satisfies the ryot, because he
perceives no great loss in the quantity.

It is beyond dispute, that plants thrive ovly in certain

‘soils which possess the necessary mineral, and vegetable . '

- products required for their structural formation, or such
* a8 are found to exist in their ashes, so that cotton from
. belonging to the family of malvacem, requires according to
_ the analysis given in another part of this Essay by Dr, .
" Mayer, a s0il richly supplied with Potassa, Lime, Magnesia, ;

~ &c. . It therefore becomes incumbent on the agriculturalist
- to supply these to the soil with a view to enrich it shonld=

_substitating a dung pit for a dung hill.

- the sun and rain.

!
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it not already contain a sufficient quantity, and if this be
carefully attended to, and the necessary supply of moisture
added, almost any soil might be rendered productive and
suilable. - '

-~ All the necessary minerals can be readily obtained at little.

‘or no expense by the combination of wood ashes and farm-

yard manure, in about equal proportions, and by simply
. For this purpose
the pit may be faced with stone or metal, and brushwood,
the refuse of the farm yard, straw, decayed leaves, &c.,
with which every Indian village abounds, should be thrown
into the pit; the pit should be lined to the thickness of a
foot at its bottom and sides. In addition, the washings of
meait, fish, rice, dead animals, as dogs, cats, and other car-
rion, human urine, and ordure may be added.’

« To deodorise the pit and prevent its becoming offensive,
as well asto facilitate the decomposition of animal and veget-
able matter, and to sapply the chief elements in the struc-

. ture of the plants, a small quantity of fresh lime should be
" occasionally thrown in, so that in a few months a valuable

quantity of manure may beobtained, rich in fertilising
properties and containing the necessary ingredients for the
nourishment of the cotton plants.” The pit thus prepared
should be covered over with thatch, so as to protect it from
This subject only requires to be under-
stood in its practfca.l application to be generally adopted
by planters who will thus realise double and even treble
what is at present their usual crop. This is the kind of
manure required for the cultivation of cotton, and by which
a luxuriant crop with improved quality, quantity, and staple,
will be obtained, for it is evident that the quality of the
wool must depend upon the health and luxuriance of the

- plants.

¢ Manure prepa.red after the manner described will, in 12

% mthﬂ ‘be sufficiently disengaged from putrefaction to be

distributed over the ground. It should then be carted

““awayto the fields, in the cool of the afternoon, and on

4
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being laid over the field it should be covered over, in order
that the manure may at once become mixed with the soil,
and thus prevent any of its volatile ingredients being dis-
sipated by exposure to the atmosphere.” But in subse-
quent dressings each plant should be carefully dug around

to the depth of from 3 to 6 inches from the stem, and the’

excavatings thus made filled up with manure and then
covered over with the soil.

In the cultivation of foreign cotton, after having decided
on the particular variety to be tried, some care will be

necessary in the choice of seed, which shounld be fresh, as it -
_ does not, in most instances, keep well, or maintain its vitality
for any length of time. Instead of the seeds which are -

directly imported, preference should be given to that

which has- been acclimated—if even by only one sowing..
Yet it would be advisable not to continue to plant the same

seed within the same district beyond some 5 or 7 conse-
cutive crops.
When freshly imported seeds are used, a number will fail

to germinate, and for which allowance should be made, °

and in order to fill up blanks in a plantation, it would be a
good plan to have nurseries prepared ab the same time
. from whence the seedlings might be travsplanted, as
required on the plantation from time to time. ,

The cotton isa bardy plant, and if watered for the first
week after its transplantation will get on. I have frequently
pulled plants up by the roots at various ages, and on

replanting them they readily -established themselves in °

their new locality—by aid of a little watering,

The most hardy varieties are the Brasil : next to it the
Bourbon ; and lastly, the New Orleans. The last of these
i8 rather dehcate and will require more care, but it is the
best variety for cultivation.

There appears to be a want of v1gonr in the newly im."

ported seeds, for they do ot come up 8o well and readily
as those that are acclimated, which might be accounted for

by the long time which elapses before they reach this-
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‘nntry, and the atmoapheric vicissitudes they must under-

in the course of their transit from their native country.
here is invariably a loss of one-third, sometimes of one-
alf in the use of newly imported seeds.

... The acclimated seeds in every instance exceed the foreign
in growth, vigour, and luxuriance, appearing in from 8 to 5
-days, while the foreign takes from 5 to 15 days to sprout
“up, but by attention to the plantation during the first two

weeks, the loss of seed that takes place might to somé

extent be removed.

One peculiarity in the sowing of foreign seed is certainly
strange, its germination appears fo take place contrary to
all physical laws in vegetable growth, for from some unex-
plainable cause the radicle, instead of the plumule, shoots
up into the air, and when the seed lobes have exhausted
their store of mourishment, the seedling withers away.
In a few instances the radicle arches down towards the
earth on reaching which it strikes root, and establishes itself
successfully ; advantage must therefore be taken of $his
latter fact ; the plantation must be examined when the seed-
lings are springing up, and in every case where the radicle
appears first it must be reversed by turning the seedling so
as to place the radicle downwards, and this when once seen
can pever be mistaken, though to one unacquainted with the
peculiarity, the radicle from its stumpy appearance is apt
to be mistaken for a plumule deprived of its seed lobes, sup-
posed to be destroyed by insects, &c. A

1t is also necessary to satxsfy oveself as to the soundness
of the seed, for if they have not been carefully preserved,
rata are likely to bave destroyed the cotyledons, and in
those varietios which are covered with down, the opening
made by the rats being very small is covered over and hid
from view unless closely examined.

The larven of a small brown moth is very destractive to

Sm’ and attacks them before the pod ripens, the opeumg

t seed is in most instances so small that it is not

ConQ“ oll, but the cotyledons are destroyed, and the
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eavity is snpphed with the dang of the ]arvse, which gint
consmtency to the seed, snd here also occasionally th
opening is covered with the downy exterior of the seed anc
cannot be seen easily ; a few seeds must therefore be taken
out and carefully examined to ascartam whether or not
they be sonnd, Ty

Tt should be made an invariable rule to collect seeds from
those plants that are well grown, and from those pods’
which possess best and finest staple.
‘cially, too much stress cannot be laid on this subject ; for

on it will depend the future success of cotton in India. The -

seed must be procured from the finest specimens obtain-.
able.

The cultivation of cotton here bemg entirely dependent
on the rains, seed is sown according to the different seasons.
In those localities subject to the influence of the N, E.
monsoon the seeds should be sown early in September,
should facilities exist for irrigation, thus to advance the
plant and give it the full benefit of the approaching seasons.
But should such not exist, advantage should be taken of
the firsi shower of rain to put down the seeds..

Iu the Brazil cotton, the plasts should be from 6 to 8 feet

apart, and in the other American varisties, 6 feet apart
- irom each other. They should be gown in lines, each being
about 4 feet distant from the other, and in no iustance
should the plants be nearer than from 3 to 4 feet. Info
each hole from 3 to 5 seeds should be placed, within a depth:

of one inch.  If the seed is placed deeper it does not gene- -

" rally germinate, from nob receiving the necessary supply of
air, and in most instances it becomes rotten. In large
~ plantations, either the native or the American method may

- be practised with advauntege, although they entail a great

loss of seed. That is, after the scil has been prepared, light

and straight furrows in parallel lives from 8 to 4 ft. apart

ave run through, with a common plough, varying in depth’.
Into these, the seed is scattared pretty
freely and then earthed over with the plough, and as

from 1 to 2 inches,

In this conntry espe-"

§
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y plants make their appearance and attain a  height
m about 4 to 6 inches they are gradually thinned out,
mving & single healthy plant at the regulated dis-.
ce. In no instance, should the Brazil coiton plant be
ore than 4, and the other American varieties, than 3 feet
part.. Even for the Indigenous species, this distance
oo d always be allowed between each plant, so as to encour-

pe free branching.

The quantity, and quality of the produce wxll gleatly
epend on the healthiness and vigour of the plant.

Another advantage to be obtained by a due and correct
gulation of the distances is that a free circulation of air
ill be allowed among the plants, which will be preserved
 a healthy and vigorous condition ; and as they grow up,
eir branches will entwine with each other, and the leaves
ing fally developed the ground will be shaded and the
jurious influence of a tropical sun, if not entirely over-
me, will be considerably modified, and the rapid evapora-’
on, which must otherwise occur, will be prevented. At
e same time it will be necessary to keep the roots and
tems free and clear of weeds, fo maintaio circulation of
iir by giving passage or leaving openings for carrents of air
lo pass through.
If the soil was thorouohly cleared of all foulness before
e seeds were sown, there will not be much difficulty in
teepiug the plautation free of weedsnow ; but the few that
ay show themselves must be rooted out immediately.- The
kedlxnga will begin to appear from between the 3rd and
iSth day, and occasionally even later. Those that come up
Sret will in'8 weeks have attained from 4 to 6 inches.in
$for );11; and thrown out from 5 to 7 leaves, during which .
fiod the whole plantation should be preserved scrupulously
ree from weeds and irrigated if necessary. The soil must
ow be loosened, not -only around each plant but through-’
out the plantation, This may be accomplished by women
'Intk 2 hand hoe, any remaining weeds being carefully
pxiemmated and the plantatxon dressed with a fair propor-
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tion of manare, equal to three tons the acre. It shol

then be irrigated uuless there are indications of a fall of raiz}

A cheaper and easier mode of loosening the soil on a larg

plantation could be effocted by running & common ploug’

between the rows of plants, taking care that the ploughin,
cattle do not either eat the young plants, or trample ther
under foot; a little care will prevent these destructiv
mishaps. £

The plough will loosen the soil sufficiently, after whie
women a.pd boys may be sent into the plantation to pick ou
t?:e weeds. When the dressing with the manure and irriga
tion can be practised, acclimated seeds will be found t
come up much quicker than. foreign, and will be mucl
healthier and more vi gorous, Foreign seeds, even when they
do show themselves, appear to sprout out prematurely ; and
although the plumaule continues vigorous for a short ,time‘

attaining from 6 to 8 inches in height at the end of a fort-j

night, they become weak and sickly, remain stationary in
gfowth, and frequently take on a light green, sickly hae,
with the leaves curled up. Thus they continue for another
week, by which time, they either thoroughly recover them-
sfalves, or coutinue to die away. Occasionally they continune
sickly for some time, then die, seldom recovering if this
has la:sted more than a week or ten days. They are found
less vigorous in their growth than those sprouts which have
appeared at the proper time, for it seems natural that rapid
growth, and premature decay should go together in organiz-
ed atrnf:ture. When the plants are three to four weeks old
18 the time to see to the plantation having its proper com:
plement of plants : should any of the seeds have failed to
- grow, or have been destroyed from accidents, &c. £ B
Places should be filled by plants from the nurse;ry. " nei
the plants are 6 weeks or two months old, they will have

attained from about 16 to 20 inches in height, and now the |

soil should be loosened and the eart .
sary, irrigated. ; earth manured, and if neces:

g

The growth of the plant will deﬁend upon éhe quanm} .
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: i' quality of the sap that passes into its organs, and its
sédiﬁqa.tions to the requirements of the plant by the princi-~
‘os of the atmosphere, All weeds should at the same time
fo carefully removed, and this should be repeated a third
me when the plants are three months old. After this all
igricnltural operations should to a certain extent cease, »
hough the plants will require to be carefully looked after,
order that nothing may go wrong, and should the'season
ail in supplying the required moisture, the plantation must
e irrigated. :

Irrigation in cotton plantations does not appear ever to
ave been adopted except perhaps in amateur experiments
arried out on a small scale. The plantation depending on
he rains for success accounts not only for the fluctuation of
he crops, but in many instances for its failure. '

- The cotton plant requires rather a moist climate for its
successful growth, and when cultivated on the scorching
/lains of India, will require partial irrigation to supply the
noisture artificially to the soil, to render the speculation
successful. There are no doubt many hill statious in Iudia
where the cotton plant will find a congenial climate. In’
the plains, if the seasons prove fair, the plants will only
require partial irrigation, that is during infancy; so as to
ndvance them sufficiently to profit by the succeeding mon-
Poon, which if fair, will bring them to such a vigorous state
of maturity as will enable them to bear with little injury
any drought, should such a thing happen.” The irrigation
should also be used when the plants are in blossom, (if the
rains have partially or entirely failed) as it will be neces-
'sary at this time to give them a sufficiency of moisture to

.

enable the plant to secrete the necessary materials required
for the formation of the cotton wool. For all the different
gubstances found in plants are derived from water, which
 incorporating itself with the decomposed elements of the’
' vegetable and animal substances in the soil itself, or that
'datived from the manure introduced into the soil, from the
true pourishment of the plant, -
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Cotton pla,nfs will require to be irrigated only partis
‘and but once a week during dry weather, and once a fo
night if the season be fair,

The advantage of irrigation is not to supply the necessar;
moisture to the plants, but also to convey nonrishment, dis-
solved in it, to the roots, and defend them from the effects
of the heat; should water be too strongly attracted by the'
earth, the spongioles will be unable to absorb it; if in
‘excess, or too loosely combined with the soil, it is likely to

injure the fibrous parts of the roots. £

2 “The usual method by which laad is irrigated throug‘q-
‘out India is either by a Picota or by the Moth. A Picota
requires 3 men o work it, and a boy to distribute the
.water through the grounds. "These will water about one

]
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ssonsistent with the necessity of its being conducted under
F’sm:n:licioms not ‘more favourable than conld be obtained by
iy ordinary ryot bearing the payment of assessment.

~ II. This need not be insisted on though the item muss
»e included in the eventual valuation of the results, .

(A true copy)
' '(Signed) W. Hupresrox,
. Secretary.

Order thereon, 7th October 1861, No. 1934.

2 1. The Government are precluded from acting on the
330&1‘(1’8 recommendation by the orders contained in the
*?Desp&tch of the Secretary of State to the Governor-General,
| Jated 24th Jul

acre of grouud daily, and on an average cost 10 Rupees o
month. The cost of erecting a Picota is about 16 Rupees.” |
»" The Moth requires a pair of bullocks with a driver and g
“boy ; these will water about 8 acres of land daily and wi
cost about 13 Rupees per month. The cost for erectin
Moth and purchasing bullocks will be ‘64 Rupees.”” Th
"preference should invariably be given to the Moth, as tha
“bullocks will prove of double.advantage in the conveyance
of manure, and can also be used in ploughing, whilst the
boy and man, when the moth is not at work, can be employ-
ed in clearing from 4 to 10 acres of land from weeds and
insects. . The plants having been brought forward, it will
be necessary to make the plantation suug in anticipation
of the monsoon ; if this is not done, much damage ig likely
to occur from the rains, should they prove heavy; the plants
should have their stems earthed upto the extent of 8 or 12
inches, and well laid out drains should be cut to carry
away excess of water; and if the plants have attained 8 to
-4 feet in height and appear very shrubby, their crowns
shonld be thinned out as soon as an immediate indication’
.- of rain takes place; if pot, from the size and extent of
- foliage, they retain a large quentity of water, the weight
~ of which bears down the branches, and tearing them away

{ N

LY
ﬁ

< y 1860 printed in G. 0., 24th September
860, No. 1696. : '

(True extract.)
(Sigoed) J. D. Sy,

Secretary to Government.

.77\0
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IV. A DESCRIPTION OF THE DISEASES, INBECTS AND OTHER

IRJURIGUS INPLUENCES WHICH ARR DESTRUCTIVE TO THE
COTTON PLANT. ' e

' The liability of these plants to suffer from heavy rains,
&o., and the measures pecessary to protect them on snoh
_occasions have already been pointed out. It now becomes
necessary to notice the diseases to which they are subject,
but before doing so, it will be requisite to premise what
their healthy condition is, or cught to be, in order to describe
their-diseased state ; as this is a diffcult subject for analysis,
it will suffice here, merely to notice the various conditions
imder which health may be said to exist. For it is almost
.mpossible to draw a line of demarcation as to where health

ases, and disease begins. ‘

" To endeavour to make the subject clearer, we may be
ustified iu stating that a cotton plant, when in a perfect
state of health, is of a deep, or dark green coloar, the leaves
siug shiny, and complete in formation, snd every other
l»art of the plant iudicating health, and vigor, as it passes
ihrough its successive stages of growth. The fruit ripen-
g between the 6th and 8th month ; the latter occurring a
Fit.t.le earlier in some and later iu other varieties. Fxceasof
noisture renders the plant dropsical, and favours the forma-
ion of soft sappy wood with a luxuriance of foliage, and
his excess of moisture dilutes the sap, and diverts it .
owards the wood and leaves, rendering the plant sterile or
ery scantily froitful from a tendency to succualence.
hould this occur when the plant is in flower the fruit be-
omes-abortive, or does not ripen, but drops from the plant
u an immatare state, from the sap-bearing vessela getting
orged with the diluted secretion, they become ruptured, -
wd the natrition to the plant is thus cut off, The same
\bortive result may arise from an opposite state, viz., from -
he want of a due proportion of moisture in the sap to-
naintain the integrity of the plant, und thusa shrinking of
he sap vessel occurs. In other words cultivated plants are
nbject to an invariable teudency #o » disease, from two

K
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opposite canses. The excessive development of any parti.
calar stracture is liable to destroy the equilibrinm of the
whole plant, with reference to its secretions, and this may
be the resalt of physical canses existivg either in the
~ climate or 80l of the locality in which it is grown. On the
other hand it may arise from starvation, or from s state
of semi.starvation, from the plant being wholly or partially
deprived of the necessary ingredients required for its
pourishment. In the one case starving the plant into dwar-
fisbuess, in the other developing it into sappy luxuriance.
These states require only to be understead and they can
readily be corrected by modifying the offects of the climate

to a certain extent, and gradually scclimatizing the plaut

to its new sitaation, or by supplyiog the soil with th'-
necessary m‘gredlents in the way of water, manure, &c.
The Exotic species roquire a moist atmosphere in addition
_to such ingredients as may be required for their nourish-
ment, to enable them to maintain a healthy and vigorouw
existence, and render the plant fruitful. '

Moisture in the soil influences its temperature, and th.,
wanner in which it is distributed through, and its combm,i
stions with tha various eacthly materials is of importance

* with reference to the nourishment of plants. ¥

The scorching sun on the plains of India prodaces rapl({
evaporation of moisture from the soil, the continuance o
whick soon interferes with the health of the plant unles»
artificial means are resorted to in order to prevent this. %

When the cotton plant becomes sickly, the first tndicatiof
is a sboppage of the growth of the plant foliowed by the decaj
of the stipnles. The leaves then change colour and becomf
lighter and tinged with yellow, the lamina contracts and get*f
depresged in the middle, and the leaf becomes like & cug
from contraction of the margin, In otherinstances the Jeaves
cur) up and the young leaves as well as the succesding one
become dwarfed. The discoloured spots ultimately acquire
s brown colour and sa it were slongh away, leaving cxrcnlar
&ud irregular holes in the lamma.. Sometlmes the 8

S
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itselfl becomes cankered though frequently the plant con-
tinnes to show a few flowers and even to ripen its pods.
This is no donbt owing to the rapid and constant evapor-

~ ation going on mach beyond what either the climate, or

soil can afford to replace, the sap is thickened from the
loss of water, and immatorely favors the formgtion of
flower buds, on its return to the stem.

" That these results are produced by the climate there can
be no doubs; even when sufficient moisture is given' to the
soil, the young shoots and tender leaves become scorched
by the intense heat of a tropical sun ; aud as evaporation is
more rapid in proportion as the temperature is higher, so
the plant loses not only its superfluous amount of sap, but
that which is really vecessary is rendered less dehquesoenn

- at the time its ascent is quicker.

/" In proof of this I may adduce that these effects are
Avisible in those plants only that grow in the open air;
:yhen sheltered by a tree, house, or other object, it flourishes
well, and none of the effects aboved detailed are visible.
The remedy is obvious, the plants should be slightly pro-
:tected from the midday sun. But in doing so, too much

shade should not be given, for then the plant shoots up
ftall and slender, without branches, and produces only
ﬁspanngly The way in which the plant should be sub]ect
'to shade and protection, has already been explained.

% Vegetables like animals are subject to ravages from para.
isites, I have found two kinds principally to infest the .
atton plant, and from the examinatious I bave made under
the microscope, they evidently belong to what are termea

jec thallogens,” or ““ fungi.”” They appear in the form of round-~
%d fibres or thallus shooting up in the air, baving the
{lamina of the lesf a5 a base and feeling villous to the touch.
The small fibrillse that form the nap appear shooting up as
fsha.rp projections when seen by the naked eye; under the
microscope they are fouud to consist of pointed tubes
interspersed here and there with' minute granalar cells.

It first attacks either the upper surface of petioles, or the
. L 3
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margins of the leaf, gradually extending over the lamina,
and matting together the whole leaf into a greyish white,
folty, manss. At first it attacks the young shoots and tender
leaves, preventing them from expanding. The exteusion
of the parasite deprives the plant of its juices and even--
tually either destroys or renders it sterile. The spores

~ seem to be derived from the atmosphere, and finding the

plant in a state fit to receive them, from either the result of
excessive cultivation, or from the effects of heat and want
of moisture, rendering it unhealthy and thus favouring the

reception of the spores of the fangi. Another variety

speckles the leaves with whitish dots. These remain
separate, but the lamina is covered with them and in time
the leaf changes colour, becomes yellowish, and eventually
dies away. This is evidently the disease called Bunt or
some variety of it, as it is seated beneath the epidermis and
eventually the spores escape. Under the microscope, they!
seem to consist of small dark cells or spots attached to a”
thread like Mycelinm, 3

~ The only effectnal remedy to destroy these parasxtes is tc
watch the plantation carefully and to remove every affectec”
leaf the moment it shows itself and have them destroyed“
In the early stages, ere the spores have become matured)’
simply removing them will suffice. Several remedies have
been tried, such as solation of blue stone, common salt, &c..’
but such will only be required in special cases. -0

Blight is more frequently the result of plant-lice, whlch
will be noticed in connection with insects. i

»i
Insects and Animals destructive to Cotton. ” ’:

Cotton plants are subject to ravages from caterplllarg(
and other varieties of insects which frequently eat away the,

" whole of the lamina, leaving ouly the midribs attached, and
thus giving the plant a singular appearance and sometimes

- completely injuring it. Not only the‘leaves but the tender!
~_,sbemq, petioles, peduncles, flowers, and fruit are destroyed in
- turn by differentinsects; Considering the importance which
.- the subject of cotton culture in India has now obtained, it

K
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will be necessary to enter fully into the consideration of
these destructive insects, in order that they may be accu-
rately described. This will ot only tend to the advance-

‘ment of science, but will also lead to some rational method
of prevention.

”
‘Those only who have witnessed the ravages made by
vthem can clearly understand bow fields may be laid bare, -
and for the most part destroyed, perhaps in a single night,

N Class VIII Insecta.

il Order IV. Rhynchota.

Sub Order I. Homoptera.—The first of this group is a
small oval insect which appears active in all its stages and
is covered with a white cottony .mass which is found to
swarm with the ovas and young larva. On examination under
he microscope, they are found to possess 6 short feet, and
re seen to move pretty actively; the eyes are small, dark,
nd prominent. The larger ones are streaked with greyish '
white, having a pair of filaments proceedmg from their
]ﬁ)ostenor extremity. This parasite evidently belongs to
the Coccidm, and is extremely destructive, for from the
moment it settles on the cofton plant, the latter never
thrives but soon sickens and dies away.

" The stem, branches, twigs and in some instances even
the under part of the leaves, are covered with cottony sub-
stance, swarming with a colony of these parasites.

I submitted some to Captain Mitchell* for his opinion.
He says, ““The Coccidee, Gall insecta, mealy bugs, for by
all these names are they known. These like all the Hemop-
tera have a Rostram. In the coccis, our present subject,
1i i8 very long and contains three minante or rather delicate -
seta, with which it punctures the plant. The ova of the
insect are found in considerable numbers, t.hey_weré of a
pyriform shape and measared 137 of an inch.”

The second tribe of this Sub-Oxder is the Phytopht}urm,
or Plant lice. - )

1' Superintendent of the Governmont Muscum, Madras.
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The amonnt of damage done by this insect is almost in-
credible ; the plant swarms with if, and the juices from the

shoots, leaves, and stems are extracted in such a way as

entirely destroy them. The leaves are frequently rendered =¥
sessile by their Jamina being fuuged from a shortening of. i
the midrib and veins, whilst in some instances little galli.

like excrescences are produced on. the young shoots; or

they are distorted into & hundred fantastic forms, and

sometimes entire plants are blighted by them.

There are a great many species, some of “which are
" wingless. It is not necessary here to enter into minute
detail of the natural history of the insect as it is well>
known, but it may casually be mentioned that by they

saccharine secretion it possesses (known as honey dew) antst,

of many varieties are attracted to the cotton pla.nt and Il
have myself counted upwards of 30. But these are in somey‘
measure beneficial as they devour ‘the latva of other nox-&
- ions insects in their search after the honey dew.

Division III.~—Group II. Membracina.—Of this section
gmall insect with three horns, two arched on either side and
the third over its back, is also found to infest the cotton
plant and living on its juice. These also attract ants from
a saccharine substance they secrete. The young of these
crowd in millions over the young shoots.

* Sub-Order II. Heteroptera.—Of this class are the Geocores '

or land bugs; some of them known as green bugs. Many
_ species of the last groap of this order (Scutata) are found
on the cotton plant feeding on its juices. :

; - Order VI.—Orthoptera.
Several insects of this well-known order are very destruc-
tive. Of these the chief are the Locustina ; end Gryllina ;
- the larva of these crowd in thousands over a single leaf,
throngh which they eat in a few seconds ; and then descend
to theadjoining leaf, and so continue their destruction. Some
full grown locusts I have taken off the plant measuring

" nearly four inches in length,’and ‘the great green grass-
" hopper (Gryllus Viridissimus) nearly 2 inches in length,

SRR
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and to this group belong the most destructive tribes,
paltxcuhrly when they make thexr appearance in large
numpers,

Of the Liocustina the Locusta Migritoria and the Locusta

““ Cristata I have found. OF the insects composing the 2nd

tribe, the Gryllus Viridissimus is common, and theid larva .
commit a great deal of mischief among cotton plants.
Order VIIL.—Neuroptcru. .
Sub-Order I. Dichatopetra.—Of this order the Ter'nu-
tida, or white ants, and of these.especially the Termis
atalis, commit a great deal of mischief. They are attract-
d by the dried leaves, &c., which drop from the plants

~ and subsequently making their way to the plant nsenf B

ovour every plant that comes in their way.

Order 1X.—Diptera.
BSub-Order II. Brachycera—Of this Sub-Order the

" groap Muside or fly family, Several species of this

genus infest the cottou plant, and deposit their ova on every

- part where decay. is going on whilst the larva is much

more frequently found in the young pod, eating through
the seeds, and materially affecting, even if it does not entirely”
destroy the cotton. Some of these are of different

~ colours, the larva are soft, footless grubs well known by

the popular deslgnatlon of maggots. !

Ovder X.—Lepidoptera.
Sab-Order I. Heterocera.—The Tineina, or second tribe

- of this Sub-Order, are small moths, some brown, others dark

brown, and a third variety striated, baving bristle-shaped
slender Aptenua, with a long and slender body, the wings
being entire awe long and narrow, the larva naked; some
are slightly hairy, provided with eight or ten prolegs in
addition to the thoracic members.

"The ova appears at first to be laid at the base of the
flower, but the larva, soon pevetrating the young pod, feeds

om the tender seed and wool, aud by the time the pod
- becomes mature, the larva form their cocoons with a white
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downy cotton like substance, and escape in the form of the
moth described above. By these a variable quantity, from
two to three-fourths, of the cotton wool is not only complete-
ly destroyed, but the remainder left more or less soiled;
_snother variety of this tribe form for themselves shelter in.
* the young shoots, which they fret so as to cause them to
dry, and in this they form for themselves a case in which
they carry on their ravages ; the larva is small, about 6 lines
-n .lgnguh, of a light green coloar, with a black head, and
bairy, having 8 prolegs in addition to those of the thorsx.

A th.ird variety mixes itself within the young shoots,/
where it continues to exist extending its ravages some 4 to
6 inches, and in most cases to the destruction of the shoot.{'
t.[‘he larva are aboat 8 lines in length, slightly hairy, brow
in colour, spotted with white, and as they enlarge, they tape
shgl'ltly towards each extremity. These have 10 prolegs in
addition to the thoracic members. Their cocoons are formed

of a white cotton-like substance, in which they enclose
themselves. . : L

4 ".l‘he. moth is brown with longitudinal green stripes. This
- tribe is extremely destructive to the cotton plant.. The
 young shoots with flower buds soon exhibit signs of its
ravages, and begin quickly to wither and die away when
once this ingect settles on the plant. ‘
. The Tortricina, or tlu'rd tribe, of insects, better known as
“ leaf rollers,” are extremely destructive to the cotton plant,
pacticularly when they occur in great numbers.

' The larva measures about an inch in length, slightly
tapering at both extremities, divided trausversely into 10

segments, and scattered over with short white bristles, -

generally of a dull white colour through which the dark

. green of the leavea it has fed on can be seen. The head is

’ formed of a black‘-oapior hood, and in some a second pair
-, of hoods is visible posterior to the first, and the mounth

. armed with strong jaws; the thres following or thoracic *
Ao legs are black and carved like claws. About the middle
Lo e four pairs of fleshy tubercles, which look like stumps

iy
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and constitute the prolegs, whilsta fifth pair proceeds at right
angles from the last segment of the body. The ova are

“Iaid on the leaves, and the larva (ou its exit from the ovum)

‘is very minute, aud threadlike: in a short time after this

.. .# begius to weave a light web over itself, and as it ingyeases

in size, draws the sides of the leaves and glues them to-
- gether with its secretion. It then ascends to the upper part
of the leaf and bores through as much of the lanina as is
required. Having completed this, it now rolls the leaf into
the shape of a cone or a cylinder, by foldiug one part over
-4he other. Each larva forms a separate habitation for it-
sielf, and as the leaf is required to be doubled over, the
irsect has to cut through a considerable portion of the
lamina. The bottom of the cylinder or cone is floored with
a] web, and strewed with its excrement in the form of

' ujinute black pellets.

The plants thus present rather a singular appearance
with these cylinders or cones, three, four, or even five are
sometimes seen suspended from the same leaf,

h?Vhen the larva atfains its full size it becomes somewhat
transpareut, and the dorsal vessel is seen pulsating at the.
posterior extremity propelling its contents onwards. This
]a{;& is extremely actize; can move with rapidity, either
fcsrévards or backwards; and when danger threatens it
escapes from its habitation by forming its body into an arch,

- and by suddenly straitening throws itself off the leaf to the

ground, and in some instances it continues suspended by
fine thread in its descent to the ground. ;

Having attained maturity it selects for itself a spot in -
the cylinder where it forms a web over itself and remains
quiescent for from 24 to 48 hours, and about the eud of
that time the substance of its body shrinks, and then it
assumes an opaque, light green, appearance, and then it is
found enveloped in & membrane of brown colour, exhibiting
no other symptom of life than a slight motion of its upper -

: . pointed portion ; and in 8 or 4 days after this, it emerges in

the form of a moth, which is ofa light brown colour, with
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dark stripes. This moth appears more partial to the Brazil -
cotton thau to the other varieties though I have occasionally
-found them on some of the latter. o

The Geometrina or Loupers, as they are popularly termed,
are also destructive to the cotton plant. * The larva mems:
sures from } to 14 inches in length, is of a cylindrical form,
composed of 10 segments baving 14 feet, three pairs, some-
what of a browuish colour, and slighilyclawed next to the
‘head, 8 pairs of prolegs, and to the last segment another,
pair placed somewhat at right angles to the body.

The larva is green in appearance with a light beff colour
ed head having three. Icngitudinal stripes along the bac
and sides; and intermediately to these 3 other stripes of
lighter colour and dotted white. "It moves in one directic

- ouly by measuring the space it moves over by doubling
bending its body, and progresses by a succession of sprin
or jumps, and from which peculiarity it received its namé,

- The moth is almost the same sjze as the last described, biut
of a brown colour, the npper balf being dappled, of a véry
Light, and the lower half of a dark brown. I

« In another variety of Geometrina or Loupers, the lar;va
has 6 pairs br 12 feet, only about one inch in length, Iax-ger
about the thorax, having 10 seguments, and the back hawarg
prominent listle tubercles; the larve are of two or tL.ze
colours. Some of them resemble in colonr and texture's
piece of dry twig, others are of a mottled yellow and brown ;
the moth from which this variety springs is white and

. prettily striped 'with black. '

Of the tribe Nocturna the caterpillars are generally naked, ;-
. or rather having a short velvety down, and slightly varie- -
gated in colour; the body thick, having 16 strong feet. The
. pupa is inclosed in a loose downy cocoon. The mothis *
dappled brown and white and is of a larger size than any -
= of the others. ‘ SRRER R B
" 'The Oatocolw, or tribe of hairy caterpillars, having 16 * -
. feet from 1} iuch in length,  /They congregate in numbers
: and are extremely voracious iu their habits, feeding on eachzs

it
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other in the absence of vegetable food. Their pupa is in-
closed in a loose cocoon made of hair and other materials of

... its own secretion.. The moth is of & larger size than the
~ lagt named. The wings are of a dark dappled colour, hav-

wing their posterior or under wings of a bright red and
» Order XI. ﬂymenoptem. v ,
Sub-Order I. Securifera.—The Phyllophaga, or saw-flies
do a great deal of damage to the cotion plants eitper by
attacking the petiole of the leaf, or the young shoot is per-
‘forated and ova deposited in it, and the young larva bur-
rows in this, feeding on the pith and other tissues. By the
time it has attained mafurity the parts begin to wither, for
the destruction has reached the alburnum, thus committing
" much mischief. ‘ »
_ In the second tribe, Xylophaga, or tailed-wasp, the larva
is small, having only six small thoracic legs, It burrows
in the wood of the shoots and occasions extensive mischief.

Order XIII. Coleoptera ;
" Section II. Tetramera.

In the first tribe of this section are the Phytophaga. It
is of a brown colour, striped with black all round and in'ter-
spersed with white. They commit a vast amounnt of injury
to flowers on which they feed. -

. Section IV, Pentamera.

The sixth tribe of this section is the Necrophorus, or bury-
ing beetle, these are chiefly destructive to the flower of the
cotton plani;, every part of which is greedily devoured by

it. . ! .
It belongs to the family Silphidee. -~
' ' Class V. Mammalia.
* Ocder III. Rodentia.

: : ) 'i‘he Murida or rat family are extremely destructive to
- the pods which they greedily dévour in search

of the tender
7 ;
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seed to which they are particularly partial. Their depreda-
tions are gemnerally committed at nigkt, when they climb up
the plants, and creep along the stem in search of the pods.
This is particularly applicable to the Mus Sylvestris or
long-tailed field mouse. The amount of mischief committed.
by these animalg is almost incredible. They take the pods
and devour them at their leisure and frequently carry them
-off to their retreats.

Scuiride. .

The Scuirus cinerus, or common grey squirrel of Southern

India, is a very destroctive little animal to the cotton

plantation, which it infests at all seasons of the year, and

destroys not only young shoots, but the green as well as the
mature pods, in search of the seed of which it is very fond,
as well as of the cotton which it carries off in large quanti-
ties, with which to furnish its retreat.

Of Ruminants. _

Sheep or deer will not touch the cotton plant, goats
occasionally do, and buffaloes and cows are very fond of it.
More particularly when the plants are in flower, cattle are
attracted by the smell, and if permitted to enter a planta-
tion, commit extensive depredations in a very short space of
time.

Thus it will be seen that every part of the cotton plant is
subjeck to ravages from insects, every one of which I have
endeavoured to describe briefly, giving their class, sand
order. It is however more difficult to recommend remedies
for their destruction. But I have fonnd lime, and wood
ashes dusted on the plaut, very efficacious in keeping away
caterpillars. When infested with aphides, I have found it
a good plan to smoke the plants. It is readily effected with
an earthen chatty. The chatty is steffed with damp straw
and any kind of dry combustible substance, to which may be
added with the greatest advantage, tobacco stalks, sulphar,
&c. A hole is knocked into-the bottom of the chatty,
throngh which a - piece of live coal is insinuated, and on

-
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7/ being blown into, a cloud of smoke issues or is driven

through the mouth of the chatty, and if this is done to the
windward of the plant, the chatty being shifted from place

._to place, or several chatties being used at the same time, it is

very effectual. Early in the morning is the best time for

- the operation. Dried chillies are a good substitute for
"= tobacco stalks, or dusting the infested parfs with finely |

powdered tobacco or black peppers is extremely effectual.
Sprinkling, or dusting the plant with a solution of tar,
or creosote, will sometimes prove useful in destroying all
kinds of insects ; or sulphur in the proportion of one part
mixed with two or three of quick lime, and boiled in a
sufficient quantity of water to dilute it well, and sprinkled
on the plants, is very efficient in keeping away insects.
‘Worms and caterpillars may be easily got rid of by picking
them off the plants morning and evening, and destroying
them immediately. I have found it an advantageous plan
to keep poultry on the plantation after the plants have
attained from 2 to 24 months old, as they devour white ants,
grasshoppers, and other kinds of insects. For this purpose
the common guinea fowl, (Numida Meleagris) are the best ;
they are fond of roving about in search of food.
. “Some knowledge of the habits of an insect is often
required to enable us to check itsravages completely. When
we are aware of the particular moths whose ecaterpillars
comumiit the greatest depredations (by ascertaining the moth
that proceeds from each), we must seek the most successful
mode of preventing their propagation, and that is by
destroying the female before she has deposited her ova.”

I have often succeeded by taking one or more moths alive,

" and confining them in either a ganze or neb cage, and .

placing it in some part of the plantation at night. It will
frequently attract others, which can be readily taken and

‘destroyea; even if left till morning, a few are generally

* found sitting on the cage which contains the decoy moth.

To destroy rats the usual traps with tempting baits
answer sometimes ; at others, ‘thin slices of cork fried in

SeSE S
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S,

ghee should be thrown about the plantation; this they

* devour greedily and are soon killed by it.

I have found different kinds of common grain, saturated

in a week solution of strychnine, very effectual in their
destruction ; but the most deadly poison, as well as the

most efficacious, is made by dissolving 2 drachms of
Phosphorous in a bottle of ghee: a portion of which should
be mixed with boiled rice, and placed under large tiles, -

- hollow bamboos, or in boxes made for the purpose. Crows,
poultry, or any creature partaking of either of these two
poisons will surely die. The bottle containing the gheé
must be placed in the sun till the Phosphorous dissolves.
Keeping cats on the plantation, which should only be allowed
to run loose at night, to prevent their destroying o
frightening away birds,—which ought to be encouragedj;
for they contribute largely to the destruction of caterpillars,
and other insects. /

The common Mongoose, or Herpestus Grisens, is a capital

" rab catcher, but it is destructive to poultry. Tke planter

. will, of course, select his aid for the destruction of vermin

and insects according to the locality of his plautation and
other attendant circumstances.

The most successful way of destroying squirrels is by en-
closing & square foot of ground with four stakes driven into
the earth and connected on all sides with pieces of twine,
and on every side of the square some half dozen or more

+ mooses made of horse hair should be tied to the twine and - |
the bait of a plantain ora little sweet rice placed in the
centre of square, surrounded by the nooses. This soon

attracts the squirrels.

Several of these traps baving been set; an attendant with

SR stick, about 2 feet long, and 1} inch in diameter, should .-
. be set to watch the traps at some little distance, The -

. moment one gets caught in the soose, before it has had time
to bite §hrough, he should run up and strike the squirrel s

[ :
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" smart biow on the'head, and withdraw it, and adjust the
noose ere he returns to his watch. ‘
A whole community of squirrels might thus be destroyed
in an incredibly short space of time. The same plan might ,

i ‘be tried successfully with rats, if a trustworthy attendan

* could be got to watch for them at night.
car V. EXPERIMENTS WITH ‘
‘ A. Indigenous Cotton. S
I conceive that an account of the cultivation of th
- different species of cotton as grown for experimental purposes,
.under my own immediate supervision may prove interest-
ing ; especially as their whole progress from the time of
sowing the seed to the ultimate gathering of the crop was
carefully watched and noted by myself ; and I have been the
more exact in detailing them, as they are in general neglected
in India. -
4. Indigenous Species.
1. Gossypium Herbaceum, or Indian Cotton. Tamil, Qopum
Paratie. ' ‘
On the 31st of May 1861, a piece of land at Chingleput,
95 square yards, was well prepared by fres delving, and
some seeds of the above named species from Bellary, which
had been previously acclimated in the district, were sown
- in parallel rows 4 feet apart, and which germinated between
~ the 3rd and 7th days after sowing. They were irrigated on
9th of June, and the seedlings well thinned out to the
distance of about 18 inches apart, leaving 150 to grow ; these
bad attained about 4 inches in height, and had each thrown
- ont between 3 and 5 leaves. On the 14th and 16th they were
again irrigated, and on the 3rd of July they bhad attained
between 6 and 7 inches in height. 'On the 3rd of August
- they were clear of weeds, and the earth loosened around
them ; but they were not irrigated, as a fow light ‘showers
bad fallen in the interval. They were now lightly manured
with the common farm yard manure. Average height of
“plants 18 to 20 inches ; descent of root, 7 inches ; and lateral
~shoote are making their appearaice. :
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3rd September. The plants are kept free from weeds,
and the earth around them loosened. Average height of
plants 4 feet and lateral branching proceeding freely ; a few
have put out flowers.

3rd October. The plants have attained 6 feet in héight, o

are looking shrubby and very healthy. A few flowers ap-
peared, but were thrown down by some heavy rain. The .
ground has been kept scrupulously clean. ‘

November 3rd. Feariog that the plants were likely to
run into excess of wood and leaf, as some have nearly
" attained the height of 7 feet, they were checked by pinch-
ing off their tops. The N. E. Monsoon having commenced
with heavy rain, during the 7¢h and 8th of November some
of the plants were thrown down, and to preventa repetition
of this, their branches were thinned out, and earth ridged up
against the root stems nearly the height of a foot.

3rd December. The plants are in full blossom and are
forming fruit. '

3rd January. The plants are covered with bolls, which
on the 8rd February commenced ripening. '

28rd March. Gathered the prodnce amounting to 301b.
of seed cotton,giving when cleaned 10lb. of clean cotton wool.

The expense of cultivating the above plot of gronnd.

RS. A8. P.
For preparing soil - e e . 0020
Seed RPN | B | B
Watering <. oo eee aer e ... 020
Weeding 01 0
Picking 0 0 5
Cleaning 011

020

Land rent

Total... 0 8 9

At the above rate one acre will contain about 7,650 plants ;
and the average cost will be 27 rupees, 9 annas, 6 pie. The
produce will amouat to 500 1b. of & superior quality of cotton, -’
which even at the usual low rate of the ordinary cotton of -
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1 anpa per lb. will yield 81 rupees, 14 annas per acre.
From which, if we deduct the cost of culture 27 rupees,
9 annas and 6 pie, a clear profit of 4 Rs. accrues to the ryot.
But were: such operations conducted on a largeé scale, the

outlaijquuld, of course, be much less, and the prodace
- ’greater in proportion to that given above. .~ »

i 2. Gossypium Arborewm, or religious cotton of the

natives, Tamil ¢ Shemparatie.” A plot of ground measur-
ing 30 square yards was well prepared, manured lightly -
with the ordinary manure, and on the 18th of June 1861,
was sown with seeds from the above named species, which
had been produced in the district. The seedlings began to

E show themselves between the 3rd and 6th days, and on the
" 18th July had attained from six to eight inches, when they

were weeded, the earth loosened, and the roots watered.
On the 18th August about 40 plants were left on the land,

~ each 18 inches apart, and they had attained a height of

fr(.)m 12 to 15 inches, when they were again weeded, tha
soil loosened, and watered. These plants were on the 18th
September three feet high with a few short lateral branches
m.rhxch within the succeeding thirty days had become con:
siderably extended, and a few exhibited flower buds, which
however were knocked off by a heavy shower of rain.

The plapts are 4 feet in height, and covered with flowers,
and bolls.” They appear somewhat tall and spindle-shaped,

- each having from 6 to 10 branches.

10th December. The plants continue to look well ; bolls -

- are forming, and will soon ripen,

Height of plant 5 feet, slightly shrubby and losing thei;
lank appearance. '

18th Janunary 1862. The pods are Bursting their cells,

- and the cotton is in course of being gathered.

18th February, the plants continue to flower and fruit.
The produce has been collected which yielded 20 1b. of seed

“cotton, which when freed from seed returned 5 lbs, clean

cotton wool.

’
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The expense of cultivating this ploty of glfbnnd was a8 fol-
lows :—

For digging manuring, &c. ... ... ...
Weeding, &c.... ... ... .. e e
Seed ... v e e wl
Watering

Picking ...

Cleaving S,
Land rent ... ... ..

OOOQQO@?
cooccococooh
00 W M OO D 00 MY

Total... 0 2 10
An acre of land similarly managed, will contain 8,066

plants ; the average cost will be 16 rupees, 2 annas, 3 pie, and -

the produce of an acre at the foregoing estimate will be about
8063 1bs. of clean cotton wool, which at the low rate of 6 pie
per 15, will yield 25 rupees, 3 annas, 4 pie per acre, from which
if we deduct Rs. 16-2-3 as the cost of culture, there will be
a balance in favour of the ryot as clear profit 9 rupees,1 anna,
1 pie. With this as with the former variety, the profits
will be larger in comparison to expense, accordmg to the
magnitade of the opem.tlon

2, A single plant of this species bemg three years old,

growing at the back of a dwelling-house, and receiving

neither manure, water nor other care, yielded daring 1861,
18 oz. of seed cotton, which when freed from seed, and clean
picked, produced 4} oz. of clean cotton wool. The plant

was about 6 feet in height, and rather shrubby, and

continnes without intermission to be productive throughout
the whole year. The soil on which it grows is gravelly.
Allowing them one plant to every square yard, an acre
will contain 4,840 plants, and taking not 4} oz., but 1} only,
as the average of single plant, an acre will accordingly,

produce about 453% 1bs. of clean cotton wool, which taken -
at 400 lbs. per acre will at the lowest ra.t.e, viz., 6 pie per lb X

yield 12 rupees, 8 annas.

Here, it must be understood the plant has bad no cnltnre 3

~ but with care, and moderate cultivation, the quality, and

¥
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quantity will both increase ; and as the plants are perennial,
they will continue to fruit for several consecutive years, the
produce incressing with the age of the plaut. .
3. A plant 8 years old, growing at the back of a native

.. dwelling-house, receiving no water, except that obtained

from the people of the house in the course of their or dinary

+: ablutions, no manure, or care of any kind, about 12 feet in
“ height having upwards of 13 lateral branches; vigorous and

healthy in appearance, and producmg flowers and fruit for

. the greater part of the year.

The produce for the last year (1861) was 3 lbs., 10 oz.
of seed cotton, and this when freed of seed, yielded 1 b, 6
oz. of fine cotton wool, silky, rather short in the staple,

. and of a fine white colour.

The soil on which it grew was a sandy loam. Thus, tak- .

A ing an acre with 8 year old plants, allowing only 4,000 plants

to au acre, and taking the produce at ouly 4 oz. per plant
iustead of 1 1b., 6 oz. as above, the produce of one year will
be 1,000 lbs. of cotton per acre, whlch at 6 pie per 1b. will
return 31 rupees, 4 annas,

Judging then by the foregoing results, we may venture
to predict the most favourable.conclusions were a certain
amount of careful culture, and attentidn extended to the
plant. The quantity will not ouly mclea.se, but the quality
will also improve,

I wish to draw particular attention to this hitherto totally

- neglected species of cotton plant. The results given above

are all from actual experience. The natives of the disbrict
express their belief that the plant will thrive and fruit well
for upwards of 20 years, with moderate cunlture, and occa~
sional pruning, &ec., and I bave no doubt of the result,
should it only be given a fair trial by those iuterested in the
cotton question. - .

B Foreign Speczec, Garden Culture.
Gossypium Accuminatum, or Brazil Cotéon,

The plot of ground selected for this pnrpose was 96
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square yards, 18 miles distant from the sea, and about 12
feet nbove sea level. The soil was chiefly composed of
gravel and sand; the former predominating. The earth
was thoroughly loosened and turned up freely, to the depth

of one foot. It was then manured, at the rate of 8 tons per

acre. The soil was levelled, the clods were crushed, and
parallel trenches were formed each 4 feet apart, into which
the seeds were put down in holes at a distance of 4 feet
from each other, each hole receiving from 3 o 5 seeds.

These were put down on the 10th of May 1861 ; the seeds
were of two kinds, some recently imported aud others long
acclimated in this district. On the 13th a few seeds sprouted
up, and by the 20th they had all made their appearance. On
the 21st the seedlings were between four and five inches in
height and the leaves were covered with dark dots, there
being but two obovate leaves on each seedling. On the 24th
they were 6} inches in height, and on the 26th a second
pair of entire accuminated leaves were found, and on the
31st a third pair of leaves. o

On the 3rd of June a very light shower of rain fell. ' On
the 5th each seedling was found to bave thrown out from
4 to 5 leaves. On the 6th another light shower of rain fell,
and on the 9th the seedlings were hand weeded and watered,
and this was repeated on the 14th. Oun the 24th a heavy
- shower of rain fell, between 4 and 5 p.x., followed on the
28th by some light drizzling showers. The seedlings were
advancing nicely. '

The 5th pair of leaves were found slightly trilobed, and
in all the succeeding ones the divisions were deeper. On
-~ the 30th, iusects of the caterpillar kind were found infesting
the plants. To destroy these the plants were dusted with
quick lime early in the morming, before the moisture deposit-
ed on the leaves by the dew at night evaporated. .

On the l_5th July a slight drizsling shower fell, and on the =
20th the eoil around each plant was freely loosened and the -

weeds removed. On the 2lst at 73 A a heavy fall of

rain, On the 220d the plants stood about 24 inches in

£
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height, and had begun to show lateral shoots, one in the
axilla of each leaf. 2nd August, a fair shower of rain fell
followed by another on the 3rd and some light drizzling rain

on the 4th.

The planta are now about 24 feet in height. On the 8th,

Oth, and 13th some swart showers. On the 23rd the #oil

was well loosened by a hand hoe, freely weeded and manu-

" red, and on two following evenings there waslight drizzling
srain,  26th, after the setting in of the North East wind, the

" plants looked sickly, the stipules first began to decay ; this

was soon followed by change of colour in the leaves, from’a
dark to a light green. The margins contracted and the
blade assumed a hollow or concave appearance. The con-
tracted margins soon began to grow brown, and the blade
of the leaf became studded with yellow spots, and these in
their turn became brown and fell through, leaving irregular
and circular apertures in the leaves.

10th September. In some plaunts the entire blades were
destroyed, leaving nothing bat portions of the naked midribs

" of the leaves sticking out, giviug to the plant a singular

appeprance. Novertheless, a few plants were showing
flowers, and those plants that received shelter from the
adjoining hedge ,were looking perfectly healthy. The
natives attribute this state of things to the “Evil eye.”

220d. A few light showers of rain fell since last report, .

E and some of the plants which had slightly recovered them-

selves were forming flowers.

1st October 1861. A few of the plants continued to .
show flowers. The ground was freely weeded on this day.
1st November. Most of the plants are in flower, and
those that were sickly began to recover after the wind
changed to the Somth. 6th and 7th, most of the plants

" were blown down and nearly uprooted ; to prevent further

injury, their crowns were thinned out and the earth ridged

. up against the root stems to the height of one foot. Most

of the flowers and young pods were blown away. -

P .
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1st December. The plants were now between 4 and 5

feet in height, and looked healthy after the wind chauged
to South.

1st January 1862. The plants were looking iémarkably
healthy, aud flowered freely ; some of the early pods that
- esoaped injury from the raine now began to ripen and buret

~ their capsules. The plauts wereirrigated twice daring the
month, . . :

1st’' February. The wool was in course of collection®

whilst the plants continued in flower. They were xrrlgabed
three times during the month,

1st March. The wool was still bemg collected Much
of it is soiled by insects.

The plants were irrigated once a week. On the 1st of
April the produce of plants was 10 1bs. of seed cotton, this
when cleared of the seed yielded 34 1bs. of lint, 11b. of refuse,
and 53 1bs. of seed.

- The cost of cultivating this plot of ground was as
follows :~

ES. A8, P.

For preparmg soil . w0 40
. Beed - . e . 010
Watering ... - RO 0 8 6
Weeding = ' ... e . . 040
Picking .. 0 0 6
Cleaning = ... . .. 0 0 8
Land rent at 10 Rs. per acre ... . 1 0 8

Total one 2 3 4

As the plants still continue f.o produce it is impossible as -

yet to estimate the full value of their yield. But even tak-

ing it as above given, then that of an 'l\cre will amount to _

1764 Ibs. of clean cotton wool.

I was now desirous of determmmg the produce of the
Brazil variety, according to the actual age, and, with this
view, I took under my immediate supervision every plant in

&

%

LR

i

K

COTTON. ' 61

/]3 placé varying from 1 to 5 years of age; and the resulis

are as follows,

1. The produce of a plant one year old was 1 to 2 ounces
of lint per plant. Taking an acre at 1,000 plants, and the
produce of each plant at 10 oz. that of an acre will amount
to 178} 1bs. of seed cotton, and allowing for seed and refuse

- will produce 624 lbs. of clean wool.

- 2. The produce of a 2nd year’s plant averages from 1}

.- to 2 ounces. Tuke the first of these rates, and allow 14 oz.

to each plaut. The produce of an acre, making abatement
for seed, and refuse, will amount to 934 Ibs. of clean lint.

+ 8. - Tbe produce of a third year’s plant was from 2 to 8
oz. ; taking the lowest rate of produce per plant, the produce
of an gcre will amoant to 125 1bs. of eotton wool.

4. The produce of a 4th year’s plant was from 2} to 4
oz.’ Taking the produce per plant at 2} o0z., the yield of an
acre, deducting refuse and seed, will amount to 156 1bs,

5. The produce of a 5th year’s plant was from 3 oz. to
4 oz. and taking it at 3 oz. per plant, an acre will yield, free
of refuse and seed, 187} ibs. of clean wool.

. These plants were cultivated in the ususl way. The

~ calcolations are from actual experiments. In someinstances

carried ont on & single plant, and in others from half a
dozen or more. Of course, it will be necessary to make .
allowances for nofavourable 8easons, unforeseon accidents,

‘&c. In connection with the foregoing experiments, I, at
the same time, planted, abont the middle of each sncceed-

ing month, a few seeds of each of the varieties, and the
results of these experiments satisfy me, that from September
to November is the best time for putting down seeds in soils

. subject to the influence of the N. E. monsoon, and from

analogy I should say that in localities subject to the influence

 of the S. W, monsoon, f:om Ma.y to July wonld be the

best time for sowing.
“ In these, my last calculations, it mll be seen that I have

: allomad for only 1,000 plants to each acre, whereas an acre -
should, properly speaking, contain from 2 to 3,000 plants. -
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But allowing for accidents and failures, I have consideredﬁr ’

1,000 plants as the safest data to work upon,

Some plants will fruib abundantly others again yield

scantily, so that I have restricted my calculations to 1,000
plants per acre, and in estimating the produce, I have taken
* up the lowest figure, 80 as to keep within safe bounds.

Freld Culture.

To test the Brazil cotton as a field caltare, a piece of
" fallow land, of a sandy loam, measnring 20 square yards, . .

was ploughed, weeded, and trenched.

On the 20d June 1861, seed which had been acchmated
was sown three feet apart in parallel rows, most of which

- germinated between the 5th and 9th days. Some did nob
" appear till 8o late as the 25th of the month, whilst others
had altogether lost their vitality, and those which had first
sprang up were now nearly 4 inches high. All these Wwere
‘dependent wholly on the rains. In dibbling the seeds,
several had been put into each hole; but on the 1st July
the seedlings were thinned out, leaving but one in each.
Ou the 12th fresh seeds were planted in the room of those
which had failed. On the 3rd August the young plants
were thriving. On the 15th the soil was lightly loosened
by the hand hoe and weeds removed. 22nd. Most of the
. plants began to assume a sickly appearance similar to those
of the garden culture previously noticed, whilst a few were

showing flowers. The soil was again slightly loosened '

and weeds removed.

15th September. Most of the plants still continned thelr
mickly a,ppeara.nce though each plant displayed one or more
flowers.

15th December. The plants were about 4 feet in helghb,
shrubby, and improved in appearance. ,

15th February 1862. The plants had improved very
much, and were coming into bloom. 20th February, some of

. the early pods are ripened.

1st April. At present 5 lbs. of cotton had been gathered
~ and the plants are eml in ﬂowar a.nd fr uit. %

¥

¥
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The cost of culture was as follows,

RS, AS. P.
Plonghing v L 01 8
Seed .. 0 0 2
Weeding ... 0 0 4-
Picking ... 0 & 2
Cleaning 0 0 38
Land rent 2 Rs. the acre 0 3 1
_ Total...0 5 8
Garden Culture. *

‘Qossypium Barbadense.

1st. Variety—Bourbon Cotton. The seeds were once ,
acclimated at Bangalore, and have been reproduced in this
district for the last seven years. A plot of garden land
consisting of 18 square yards, the soil a sandy loam, was
freely turned up by the mahamety, all weeds removed,
clods crushed, levelled and drawn out into parallel trenches
3 feet apart; and from 8 to 5 seeds were planted in each on
the 30th May 1861, at a. dlsbauce of 3 feet from each
other.
¢ 3rd June, the land was 1rngated—8bh most of the seed-
lings had come up, and were about one inch in height,
having but the two seed lobes. 9th, weeded. 10th, watered ;- ‘
most of the seedlings were out, 22nd, the earth was loosen-

‘ed, and weeds extirpated. The seedlings were looking well,
_were between 4 and 6 inches in height, and were much

refreshed by a fall of rain on the previous evening. The
lower part of the stems avd the inver part of petioles are
tinged red. 28th, a light shower of rain. 30th, the plants
were lightly dusted with quick lime to keep off insects.

8th July. The plants sre throwing out lateral shoots, 22nd,
height of plants from 12 to 15 inches, and branching freely,
the earth loosened with a haud hoe and weeds removed.

- 80th. The plants were looking well and a few were form-

- jug buds. 4th August, two days rain. The plants are
-1 progressing; height from 15 to 20 inches, 14th, the
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branches were found to outspread mach. 17th, the sotl
“was loosened, and weeded with hand hoe.

19th, rain. The whole of the early blossoms were blown
~away. 22ud September. The plauts weve going on well
bushy below, and tapering upwards, aud were again be-

" ginning to bloom.
QOctober 5th, The so\l loosened aud freely weeded. The

‘plants were now from 4 to 5 feet high, and covered with.

blossoms, and young pods. Insects were troublesowe, conse-

quqntly the plantation was smoked in the manner detailed -

in another part of this Essay.
November 5th. A few of the earlier pods have ripened
»and burst their cells, | ;

December 5th. Cotton was being gathered in small quan-
tities and the plantsirrigated. January, 1862. The gather-
ing of cotton iusmall quantities was still continued. The
plants were watered once a week.

1st April. The produce up to this time was 10 Ibs., 8 ogz.
of geed cotton, which when picked yielded 3 lba, 8 oz. of
cotton wool, 1 1b,, 8 oz. of refuse, and 6 lbs. of seed.

The cost of culture was as follows: . e
: ' ES. AS. P.
For preparingsoil ... .. .. .. 0 4 O
Seed cee eee wee ee e . 006
Watering ... ees see .. 0 3 0
Weeding ... ... .. w0 .. 010
Picking .. oo’ e o e 0 0 3
Cleaning = ... o oo .. 0 0 6

. 006

Land rent ... “«oe er aer een

Total ... © 9 9

The plants are still bearmg frait, but takmg the prodﬁce '

. of an acre aa above, the result wxli be apwards of 800 1bs.
of clean cotton wool. i :

~ 1. The produce of a first yea.r s plunt was from l} to 8

os. per plant, but taking the acre at 1,000 plants and the
.. produce at 1} oz. per plant, thal of an acre will amouns to
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,npwar&s of 300 Tha. of aeeﬂ cetton, which allowing for ssed

and refase will pm&::ce npwur&s of 93 ibs,, 12 0s. of glean

woal..

2. The pmdnca of a ﬁnrd year's plant was from 2 to §

- on of eation; taking the produce of plant st 3 oz, 1 scre
e will ywld 138 tha. of cotion woel. ; "

Figld Culture.

" Thig ootton wne teied as & feld valtare, for whick pur;‘

pose a 2pos of ground consisting of 277 square yards was
frvely plouglhed up, weeds removed, and on the 10th June
1861, seeds were sawn in parallel lines, 4 feeb apart, each

plunt 3 feet distant from the other. Each hole received -
_from 3 1o 5 seeds. The soil was a sandy loam econtaining

some gravel. In July the seedlings bad come up without

R many failores. - In Angust they were thriviug, and in

weeding were thinned oot.
In September, a few pimxts bagan to show flower. They

weore waoded,

¥n Dacember, the p?anzs were ﬂowerxug freely and a fow
of the estlier bolle wore bursting their cells, and the plants
were 34 feet iv hoightand looking very bushy, Tu Jaunary
commenced gatheriug the ootton, sud as the plants wure
still in fruit, the eotton continued to be ga:shered 28 the bolls

- opened.
 April, ap to this time 14 lba. of cotton wool has been
5 gathered,
" The cost of culturs was as follows:
, : ‘ BS. A5, P,
- Ploughing ... . o 200
- o 40
Weeding e e e e .. B8O
TPickiug err e v came ek e D28
C Cleaning . .oi s e ... D2 0
Lat}ﬁ ﬁeh‘b cer ):.. ran _'"r ey rye O 8 a
e Towl. 3 8 0
x I 4 i N R ) ' 9 ) .
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Variety 2, New Orleans cotton. Iu the ssme locality &

plot_of ground measuring 27 square yards, was prepared in
the same way »s that for the other varieties, sud the seeds
were some recently imported by Messrs. Line and Co. of
Madras, and were put down on the 6th of June 1861. On the

18th they were irrigated. Oun the '25th sbout one-half of:
the seeds had germinated. On the 28th they were between',
2 and 3 inches in height and looking very well ; a few seeds.:

were only now pushing through the soil.  29th, fresh seeds
were put down where it had failed previonsly.

Some showers of rain fell during tho week ending 8th
July. On the 16th and 22nd it rained again and the plants,
in general, were not looking so healthy. Those that shew-
ed themselves first were now between 3 and 6 inches in

“height. All were lightly dressed. with the usual manare .

(wood ashes, and dung heap rubbish) and watered. 1st

August, most of the plants were showing flower buds, and

some few blossomed. The plauts were ouly about 8
inches in height aud were throwing out-side shoots,
~-sithough they were still lookmg delicate with the leaves
carled up.

12th. The plants were now between 12 and 15 inches .

in height, and still looking sickly. 14th, they benefited

from rain and were improved in appearance, and almost
all were in flower. On the 16th and 17th the soil was -

loosened with a hand hoe, aud the weeds removed, plants
looking woell; the bolls were large and fine. 19th, light
rain. 22nd, dressed with manore; about 4 oz.’was put

around each plant. 28th, the entire piece of ground

dressed with manure, aud weeds removed. Some drizzling

rain fell, which threw down the ﬂowers, sod immature

pods.

9th September. 4 pods that had burst thexr oells were

taken off ; xmgnted plants, 22nd, some plants were thrown

down by rain, and most of the pods had rotted, these had “

_' thelr‘stems earthed ap. -

¢
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5 18t October, Weeded, and - watered. lst November,
watered three times during the month. The pods were
picked off as they ripened.

" December, Bolls continued to ripen. Insects were very

_ destructive. The plants were irrigated once a week, Janu-
| ary, cotton continued to be gathered ; plants werd’watered'
. ouce & week.

February. Plsnts were watered once a week ; they look
‘withered ; most of the leaves are dry; nevertheless they
coutinue to shew flowers. :

15th March: Up to this time 24 Ibs. of seed cotbon had
‘been collected whilst the plauts continued to be in bearing.

The cost of culture was as follows :

RS. AS. P.

For preparing soil .., . v 01 0
Seed ... . ... .. 010
Watering ... S Joe . 0 0 2
“Weeding ... - .. 0 0 2
- Picking . 0 01

Cleaning ... voe 0 0 2
Lavd rent ... . 016

&
o
=
<
' S
Yo

F teld Culture. .

At the same place and in the same soil, as the other
varieties were cultivated, 162 square yards of ground was
prepared in the same way, and seeds put down on the 16th
of August 1861. Beyond that of exterminating weeds, no
other care was given; about the middle of September a
fow plants began to show flower, and by the end of that
month, a few bolls had ripened and they then countinued to
produce, and up to Ist April 30 1bs. of cotton had been

collected ; .and although most of the plants were looking
;i dry and withered, they still continued to be productive :
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Costs of cnltare of . ' : ' )
SRR §h°_“b°"° plot— o an & . C. Observations on both.
~ For preparing soil ... e 0 6 0 The coltivation of cotton first attracted my attention in
Seed ... - - . 010 the year 1851 and 1852, in the Ceded or Bellary district of
+*Weeding . .., . - 010 the Madras Presidency, but I did not give the subject close
Pieking, v 01 0= attention till 1855. In the years 1855-56 and 57 I fravers.
Cleaning ... « | . 01 0 7 -ed the length and breadth of the cotton districts of Orissa;
Laud rent ... - — . 200 Nagpore, and parts of Behar. Ina report written in 1856,
' ’ E - X casuslly slluded to the extensive culture of cotton in
Total .. 210 0 " Orissa, and the large retarn in produce of fine staple cotton
It will be observed that though the early so'wiﬁg —— with the great amount exported from these parts, as well
tended by successful results, I have notwithstanding advo- a8 the quantity consumed in the localities themselves.
cated late BSowlug. I have already detailed the experiments At the time I collected extensive information not only
of M.ay eud June. But I must in explanation add that I about cotton, but on other produce of these provinces, with
~continued to plaut seeds about the middle of every month, - an object which I had thenin view, but which circumstances
. n;. to tb.e month _Of F el?"“""_y 1.862 inclusive, and taking all " unfortunately prevented me from carrying into effect at the
things iuto cOusxderatm].g, 1t 18 my firm belief that from time. However, much of the information I then obtained
) Sepf;ember to .November is the best time for planting in land . on the subject of indigenous cotton I have now embodied in
subject to the influence of the N. E. monsoon, and that from - this Essay. I3 :
y‘o :yt:; i;::e::r blc::‘;:l‘;:;es :::{122 t: the. S. W. mousoon, ' With reference to ex.ot.ic or foreign cotton, my attention
debied o o f:!.vourable,incidentg xpermgntq, I was in- . wag drawn to she subject in June 1857 ; and as my mind
. . v . ) " was stored with information regarding the cnlture of in-
First.—The season was irregular, and rain fell ouly in digenous cotton, I felt no difficulty in giving to the foreign
_ smell quantities, from June to October, which enabled the species the attention they deserved ; more especially as I
Platnts .fully to establish themselves, by the aid of partial had terminated wny travels, and settled down in a station
Irrigation, in the garden culture; but without that aid in  where I had every opportunity of giving scope to my wishes
~ the field culture, : , “ in this and other matters. My notice was first attracted to

- the subject of Braazil cotton by the gentleman who showed
me a few plants raised from seed procured direct from-
-~ Cairon : ‘ S
~ When I saw these plants they were between three and
" four mounths old, and wereabout 3 feet in height, having au’
‘inclination to becowe shrubby. Not long after this my at~
2 tention was divected to the acclimated Brazil cotton, which

*. was, I may say, naturalized in the district, where it has boen

; Secondly.—The rains of the N. E, monsoon, which set

* in early in November lasted for only a week, consequently -
* the plants were enabled to advance rapidly and favourably

- Had the N. E. monsoon been heavy, as is usually the case. o
and continned, as it generally does, to the end of Decembelt |
and sometimes till Jaunuary, theun -the experiment wounld .-

"x injured by the heavy rain, or by the destruction of a large

- portion of the flowers and pods, as well b i “ '
 Eeteriroiens Some pmdnc£° " :f' as by the serions * amination, and comparison of the living plants, I found it

i . w10 be the same as that cultivated by the gentleman above - B

. in cultivation upwards of half a century. On close ex-. .
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allnded to, from seed§ which were imported from Cairo : the
ouly difference being, that oue was raised from recently
imported seeds, and the other naturalized in the district.

Gossypium A ccumanatum, or Brazil Cotton. ‘

. L. This cotton has been grown by natives in betel gardens
for upwards of 60 years, but it is made subservient to the cul-
ture of the betel vine, aud which it is intended to support -
for training the vine, The seeds are planted with other -

trees close together and somewhat crowded. The plant

~ does not fruit before the second year, and coutinnes to do so
for about two years. The garden is then abandoned and
the cotton and other trees uprooted.

‘This caltivation is carvied out on wet lands, where the
goil is & deep saundy loam. It participates in the culture
given to the betel, which is manured with cow-dung and
woodnshes twice a year, and irrigated every second day.

The plants with the betel are grown on ridges 8 feet wide,

and on either side of the ridge on which they are planted
there is a trench three feet deep and two feet wide, which

always contains at least the depth of a foot of water, except

“in very dry weather.
The water is taken up by shallow, oval, wooden dishos

from the trench, and thrown on the vine bearing ridges.

In dry weather wator from adjoining wells is couveyed to
the trenches and from thence to the ridges.

The cotton plant being completely shaded by the others
.closely surronnding it, does not grow mnch during the first
year; but in the second, when the quick growing trees on
the ridges are arched and tied intermediately over the
treuches, the cotton plant receives a larger amount of light

and air, and shoots straight up-to 15 or 20 feet in height,

free of branches, untilit outtops the others, and then throw
oul & few branches, and begins to fruit. ’ ;

# The betel gardener now lops off most of the branches, fo;-
fear it should become top heavy aud be blown down by a
" gale of wind. R b T

¥

;
i
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The one or two remaining branches now freely produce
flowers, and fruit ; the pods are large, completely formed,
and coutnin from three to fonr.cells. The wool is of a fine
white colour, has a good staple, and is free from harshness ;
althongh not silky, soft. When the plauts are uot much
multiplied, they yield about one pound of seed coitbn per
plaut per aunam ; this when ginned, aud cleaned produces
from 5} to 6 ouuces .of clean cotton wool.

- The average contents of anordinary pod, were 20 graius
‘of wool and 40 of seed. :

_ 2. The plants produced from the seeds that were pro-
cured direct from Cairo, aud cultivated by the gentleman
previously alluded to, began to show flowers in the sixth,
and to ripen their fruit in the seventh and eighth months.

- The soil ou which they were grown was chiefly rocky,
and composed of decaying granite. They were occasionally
watered, but received no manure or other care,

When ‘these plauts were 2} years old, the produce was
submitted to the local Agricultural Exhibition held at Chin-
gleput in February 1859, aud a prize of 100 rupees was
awarded for the specimen.

The remarks of the Committee on the exhibition were as
follows: “ This cotton was described as Egyptian, and bear-
iug crops for 5 or 6 years, while it stood the heat very
well.” : _ '

- I frequently examined these plants; they were shrubby,

well grown, and bad from 12 to 15 lateral branches, and

were about 4 feetin beight. At an average there were from

150 to 200 bundred pods, on each plaut, aud the capsule .
contained 20 grains of wool free fromm seed. A lst class
medal was awarded to this gentleman at the Madras Exhibi-

tion of raw products for the same cotton.

3. Beeds, once acclimated, were sown in a small garden
adjoining the above, belonging to the road department ; the
eoil is high dry and gravelly. The plants were occasiovally ¢

watered bup received no manure or other care. Ia April
1861, I found 8 plants growing here, they were about 34.

BN e
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years old and were 4} feet. in he:ght shrubby, and bavmg
many branches. The stem at the ground gave a circumfer-
ence of 2 inches. In some the branching took place imme-
~ diately above the root, and in others 6 inches above it. I

~ counted the empty capsules on two of these trees, and fonnd -

150 on one aud 170 on the other. .

- The officer in charge of the place kindly handed over to -
me the produce of the season of the 6 plants, which was § .
‘1bs. 6 oz. of seed cotton ; this when picked clean aud fxeed
from seed, vielded 18 ounces of lint or cotton wool. '

" Four of the 6 plants were the chief producers, the other |

two were injured by cattle and produced but » fow' pods.

.~ The average weight of the contents of a pod were thé
same, 20 grains of wool and 40 seed.

"Ou the 1st June- 1861 I had these plants cut down to
within a foot of the grouud. The first shower of rain
_brought out numerons shoots, the plants became extremely
vigoroug, and are now about 4} feet in height. The earth
. around their roots was dng up and some refuse straw and
grass were buried around each plant to form manure, and

- they were occasionally watered. They began to flower early -

in September, and the cotton began to be collected in
December. The produce from 4 of these plunts, in March

* 1862, was four pounds of seed cotton, which after being
ginned yielded 11b., 12 0a. of wool, and 2 1bs. 4 os. of seed

_ The plants are still produaciug froit.

4. A unative procmed a few seeds from: the last men--

tioned place, and planted them in a piece of ground adjoin-
_ ing that belongiug to the road department. This land is
part of a garden where the soil is high, dry, and gravelly.
" The seeds were put down about 3 years ago which may

' be eaid to be the age of the plants. Here I found, in May

":'1861 as many as 50 plants growing wild, and tbe place

aoverrun with spear grass, and weeds,’

Phﬂtl tppemd ctnnted were aboutﬁthree faot in helght,

Tbey received no water, manare, or a0y other cnre, The
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_baving each only three or four thin branches, and a few
scattered leaves. The produce was never gathered, bat I
found ou some of them from 30 to 60 empty capsules ; the
cotton from a few pods I fouud gave an average of 16
grains to each, with 40 of seed. The wool was white, the

= staple very ordinary and ﬁbxous to the tonch and appear-
: mg crispy. ’ .

5 In the garden of an officer here, there are two plauts

whxch were raised from acclimated seed in 1857, these are

now about 5 years old and were grown on a garden soil.
T'he plants have grown out luxuriantly and were in April
1861, 94 feet in height. Circumference of stem at the
“ground 7§ of aninch and at the height of 14 inches, it
braunched iuto 3 divisions ; a little higher up it gave off 25
or 30 smaller divisions or branches. At this time I collected
off these plants one pound of seed cotton, which was ouly a

" part of the crop, the gardener having made away with the

rest; This pound of seed cotton, when ginned, yielded 5
oz. of clean cotton wool of & beautiful white colour and good
_staple, soft, and free from all harshness. No particular
attention was given to these plants; but as they were grown
in the vicinity of some vegetable beds, they came in for an
‘occasional share of water, bub 0O manure or other care wag
bestowed on them. '

These plants were cut to 9} inches above the ground in
June 1861 ;in a very short time after numerous shoots
began to appear. One of them was greatly sheltered iu a
corner, and the shoots were entirely eaten up by caterpillars ;
it did not thrive but coutinues with only two small branches.
The other threw out about 30 shoots and became quite
luxuriant ; it is now about 4} feet in height and the produca

~ this season, from this single plant, was 1 1b. of cotton, which

when ginned gave 6 ounces of wool and 10 of seed but the
plant still continues to fruit.

6. The late Collector of the district, J. Shubnck Esqq

procured Brazil cotton seed from Cbmgleput which he

;Jphnted in January 1859 at Ros]nm Bag in Sydapet near
.10
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the banks of the river, where there are at present nearly

200 plants. Each plant is 9 feet apart, the ground being
about 8 chains. 1In 1860 they produced 15 pounds of cotton
wool for the year. The plants were, I believe, watered, at
first twice a week ; snbsequently once a week, and lastly once
in 10 days. But during 1861 they received no waber, or
other care.*

The place was w1ld overrua with couch and spear grass,

and they were cut down in a very careless manner. When
visited by me on the 17th September 1861, I found that
from the careless manner in which cutting had been prac-
tised, the stems were injured, and some of the wool slit up.
The consequence was that a few of the plants were dead,
and the others had thrown out short shoots, but these were
sickly, and the plantation was nothing more than a corpse.

1 again visited the garden on the 11th of December, the
plants were still looking sickly, though _some had a fow
flowera.

7. In 1859, the late Civil and Sessions Judge planted
about an acre of land, with the Brazil cotton, but unfor-

tunately he selected his ground immediately under the bund
of a large tank, and put down the seedsat a wrong time ; so
that they began to ripen their pods, about the time the
raios commeunced (in October ) and much of the cotton was
not only injured but a large portion completely lost.

Directly the tank filled, the plantation was swamped, from -

~ the water in the tank oozing through and under the band,
so that whilst the tank continned to be thus filled, the plant—

ation remained a swamp ; the effect of this was that the

plants degenerated into soft wood-and suceulent foliage and
they attained a great size, becoming more like trees than
shrubs : although some of them flowered pretty well, these
did not all produce fruit, and the froit which did form did

not ripen, but fell off in an immatare state, so that on the

whole the crop of cotton gathered was between 30 and 40

' I am indebted to V. Vnrdachaxloo, Esqr Sheristadar, for tlm in-
formation.

+ W. Dowdswell, anr

WA
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%s the experiment proved a failure, but I have no doubt
had the plauts been cut down during the dry weather, a fair

7 crop might have gathered. Unfortauately I was out of the

country at the time, and the gentleman on leaving the place
returned the land to the mative from whom he had farmed

it for 5 years: as soon ss the natives took charge of ‘the
" land, every cotton plant was extirpated and used as ,fire-

wood. On my retarn, therefore, I found not a vestige of
the cotton plant remaining. :

“8. On the 18th September I visited the Peop.e s Park,
Madras, where there are-about 100 Brazil cotton plants, '

> which were found growing wild, choked up with couch and

other grass. The plants were small and sickly looking, the
largest was not above 3 feet in height; most of the leaves
were decayed, nevertheless a few have flowers, and are
likely to bave benefited from the rains that were then im-

_peunding. 11th December, visited People’s Park and ex-

amined the whole of the Brazil plants. Excepting s few
next to the Superintendent’s quarters, they bave not grown '
at all; since my last inspection, they have dx‘opped_the few
flowers they had, and the plants are looking sick and
withered, and the soil is overrun with rank grass, &e.

Sowe of the Bourbon plants on the western side are look-
ing tolerably well, and are in flower and fruit. . Here also
the soil is overrun with grass, and the plants, in general,
are not very healthy ; they require to be kept free at least of

- weeds, even if no other culture be given them.

9. Visited the Horticultural gardens at Madras on the
18th September 1861, examined 100 plants of the Brazl
cotton uicely grown.. These plants were forming blossoms,
bave attained nearly 6 feet in height, and the stems were 6
or 8 inches in circamference. They appeared to have
formed much wood and leaves, as they were then only 6
months old. Said to have been cultivated since April last.
The plants appear to have received ordinary care,
11th December. The plants appear to have run into
;)bd and 88p; they are n,pwalds of 8 feet in height, and are
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not’ quite so healthy in appearance ; have a few flowers an{"c:,»

pods on each, but nothing commensurate to their size.

10. I visited a village on the coast 19 miles distant from
this, on the 23rd February 1862: here I found, growing
uncultivated in a garden hedge, 3 Brazil cotton plants;
they were about 200 yards distant from the beach, and
frow the account of the owner of the garden, 2 were about
5, and the third about 3 years old. These plants were
covered with flower and fruit. They stood nearly 7 feet in
height, and the stems, at the ground level of the 2 older
ones, wWere iu the one 9, and iu the other 8% inches in cir-
cumference. They had branched freely, and the cotton I
then collected from them was 14 oz. of clean cotton wool,
which wus soft, free from harshness, and of a white colour;
but nearly one half was soiled by nsects, as I took off
-several larves from the pods. .The gardener told me that
. each plant yielded about 1} 1b. of seed cotton, which, taking

at an average, the produce of each plant would have Eeeu_

about 8 ox. of clean cotton wool per annum, _
Gossypium Barbadense. Variety, Bourbon cotton. Some

- acclimated seeds were brought from Bangalore in 1856 by
& Mr. Haydon aud plauted at a village about 30 miles from

this. The plants were inteuded to form a hedge on either -

side of a walk in his garden. Iu 1856 he submitted some
of the produce of these plauts at the local Agricaltural
Exhibition, held at Chingleput in that year, for which he
received a prize of 50 Rupees. 'I'ie Committee of the Fx-
hibition report as follows: “The specimen of American
cotton, (Bourbou) very fair, and though the quantity sent
- was small, being the produce of ouly a few plants, yet the
Committee consider that a reward would show that a value
was aftached to the article and might counduce to a further
introduction of it in the district.”” Thus encouraged, Mr.
" Haydon put down and raised about 100 plants at the same
place. . iy :

o " Followin g bis example, a Mr. Wakefield of theroad départ- _
- meut planted 100 trees in a garden adjoining the above.
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Some time after this Mr. H. was obliged, in conséquence of
- the failure of his health, to leave the place. He left

this garden to the care of a native, who not only nncere-
moniously cut down the cotton plants for firewood, but
allowed free ingress to cattle, which devoured those that

- had escaped the axe. The plan of sowing adopted. by

Mr. H. was that of sowing in furrows, the plants being

.. about 6 inches apart from each other. They were watered,

whilst plautlings, for about three months; after that time

"they received no care whatever. They thrived well; and
~+ from his account used to flower and fruit throughout the

year, and the average produce of cotton wool was said to
be 3 oz. per plant. I visited this place in June 1861 to
examine some plants which were said to be still there. I

© found a few of them alive, and these were flowering aud _

bearing. There were also a great number of the stampy .
remains of those that were cut down. But in the garden
adjoinipg, belonging to the road department, about 150

_plants were planted around a ¢ parterrb” as a hedge, and

were in a fair state of preservation. I counted, on most of

_ them from 70 to 100 pods; these were very swmall, but the

staple ‘of the wool, although soft and silky, appeared to be
weak. The wool of a single pod averaged from 8 to 10
grains, and the seed 25 to 30 grains.

A single plant attracted my attention ; it was growing
close to a bed of greeus and appeared to have been blown
down; and as it laid oo the ground it covered a space of
about 5 feet in diameter. The ‘girth of the stem on the
grouud was 9 inches. It was covered with flowers and -
young pods to the extent I should think of 500 and more,
From this it was evident that the cotton plant benefited
by the water given to the bed of greens, and this accounts
for its flourishing condition. The cotton from most of these

"+ plants was not collected, and even the little gathered was

carelessly thrown in a corner where it was partly eaten up

by white ants and rats. I found young plants growing all

‘about the place, some upwards of a 100 yards distant ;

. these were evidently blown over there from the parent

.

. < .
-
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pla.ut, and the seeds grew spontaneously without any care.

The soil all about here is of strong binding gravel, very
hard to turn up. Mr. Haydon stated that during his time the
native weavers about the plsce readily purchased the cotton
from him at 4 As. per pound. g

Gossypium Barbadense. Variety, New Orleans Cotton.
In Jane 1861 I supplied the Revd. Mr. Ramanoojum at
Wallajahbad with a small quantity of the above named seed

recently imported by Messrs. Line & Co. of Madras, which

that gentleman put down in his garden among some country
vegetables. The seeds sprung up and fraited froely.
When I visited the place in December 1861, I found some
half dozen plaots about 24 feet in height, thriving well and
loaded with fruit ; the pods were unusually large, and the
seed well covered with wool; sometime after Mr. Rama-
noojum sent me a part of the produce which was one pound
of seed cotton, although the plants had not theén ceased to
frait. The cotton wool when freed from seed awmounted to

6} oz. and the seed to 9} oz.

- In July 1861, I sent to Major Mitchell, who was tem-
porarily residing at Sadras in the Chingleput District, a

- few seeds of each of the New Orleans, Brazil, Bourbon and

country cotton which he planted in a garden néar the
beach. The country cotton seeds grew up on the 4th day,
and those of the varieties between the 8th and 10th days.
"They continued to be very healthy and vigorous for the first
six weeks, when from the continued heat of the weather and
the absence of rain they appeared to stop in their growth.
Bat the fall of rain revived them, and they sprung up
quickly to the height of some two feet, when they were
again checked by some goats having trespassed iuto the
garden. One of the New Orleans plants was but slightly
injured, and from this plant the Major shewed me, on my
haviug visited Sadras in February 1862, about 8 oz. of seed
cotton, which, though a pretty fair sample, was not so fine,
nor so long in the staple ae that produced at Chingleput.
He bas since however obtained a few larger bolls of a finer
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- sample. The other varieties were much more vigorouns but

had not yet produced. The soil was little better than bare
sand, and the plants had the disadvautage of no manure
and a scanty supply of water. "There seems however evi-
dence sufficient to prove that the Exotic plaut will thrive
even at Sadras with care and attention, and that the New # ~
Orleans is the earliest variety. :

VI. THE COLLKCTION AND PRESERVATION of THE COTTON
Woor, &c. '

The fibres of the cotton wool come under the same cate-
gory as woody fibres, and are fonnd surrounding the seed ;

: and although the resisting power of the cotton fibre is

much below that of other fibres, yet its great usefuluess

" has rendered it an important article of commerce.

It will be necessary before entering at once on this part
of the subject of the Essay, to consider briefly the Physio-
logical uses of the wool to the plhnt itself; as well as iuto
ibs microscopical and chemical structure.

The physiology of the wool is at present ill understood,
but, as far a8 we can learn from experiments, the wool seems
to perform no important fuuction until the fruit has ripened
and burst its capsules by the separation of its valves, when
the wool then becomes at once exposed to the rays of the
sun, which absorbs its moisture. So that the wool, which
up to this time had closely encased the seed, is loosened by
degrees, and by the time the seed itself is completely dry,

, 16, with its attached wool, is separated, and being render-

ed light and buoyant by its downy spreading envelope, is
carried by the wind to some distance from its pareut plant,
and asI have seen it sometimes, to the distance of a hun.
dred yards or more, when unobstructed by trees, &. The
analogue of this exists in the tribes of the Sterculacem and

.Asclepiadace, but more particularly in the latter, and

better illustrates the peculiarity from the seeds being .
smaller, flatter, and lighter. I have watched these feather-

~ed seeds, carried out of sight as they floated along in the
.. 8ir, like miniature balloons, descrying one of the innumerable
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instances of the power and wisdom of the Creator, in
dispersing aud covering the land with fruitfalness.

] Structure of the Cotton Wool. ,
On examining & cotton pod soon after the ovary has
been impregnated (which is known by the change in colour
and the fading of the petals, or flower leaves, or corolla) ib -

is found to contain a number of seeds according to its.:

- particular variety. Ifasingle seed be separated and examin-
ed by the naked eye, nothing is visible; but wheu seen
throngh the microscope, it is found covered with a villous
coat, formed apparently of elongated cells joined end to end.
These are filled with sap. The young seed itself is some-
what pear-shaped, and resembles, in miniature, some of the
China candied fruits with the frosted crystals of sugar cover-
ing it. Ou letting out the coutents of a single cell, it is
found to consist of granular cells, containing a centro-lateral
nucleus. On examining & pod between 3 and 4 weeks old,
the seed still retains somewhat of its pyriform shape and
appears quite shaggy. The fibres, tapering to a point at
their free end, resemble hollow cylindrical tabes filled with
flnid, and vary in length ; and ou submitting a single fibre,
compressed between pieces of glass, to the microscope, the
flattened surfaces become distinctly visible. Again, on
substituting a mature fibre before it gets dried, the filament
is found to cousist of tubnlar hairs, which are now quite
cylindrical. After the dehiscence of the mature capsule, by
the contraction and separation of its valves, the wool be-

+ comes dry from exposare. A filament now placed under

the microscope is found to resemble a flattened piece of
tape twisted upon itself, and apparently formed of an
_extremely thin and transparent membrane, interspersed
with dark granular matter, which, after a certain time,
disappears in some of the varieties. .

" Composition of Cotton. The wool of the cotton is but a
slight modification of woody fibre, and is composed of Carbon, -
Hydrogen and Oxygeu their exact proportious have nof

" been ascertmued but in all its essentml chemical propem 8
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it agrees with ordinary woody fibre. The ﬁiamentg when of
superior quality are of a fine texture and silky softness.

_ If of inferior quality, the texture is harsh and feels some-
what crisp. )

Chemical Characteristics. .

The specific gravity of cotton wool is 1-188,~—the‘wool
is tasteless, and destitute of smell.

The fibre is insoluble in water, Al- -
Now 0“1"%“- 8p.Gr. cohol, mther, fixed and volatile oils,
Bourbon Cotton, Bp and vegetable acids: dilute Alkaline

Gr. 1110. leys have no perceptible action on
cotton, but when very strong, and assisted by a sufficient
degree of heat, they dissolve it. In combination with Nitric
and Sulphuric Acids, it forms the explosive material known

- Brasil Cotton, Sp. Gr.
1188. .

.- a8 “ gun cotton” which is employed in the manufacture of
Collodion. Cotton has a strong affiuity for some of the

earths, especially Alomina. Hence this sabstance is used

- as a mordant to fix colours on cotton. Iron stains cotton a

yollow colounr, and the stain, unless recent, cannot be re-
moved by Alkalies or soap. Oxide of tin also combines

_with cotton; consequently it is frequently used as a

mordant.

Cotton wool readily unites with Tannic acid and forms a

" yellow or brown compound. Nitric acid, when assisted by .

beat, decomposes cotton wool, forming Oxalic acid. Sul-
phuric acid cbars it ; Chlorine gas bleaches it, and probably’
alters and dissolves it when applied in & concentrated state.
Cotton wool is extremely combaustible and burns with a

* clear, lively flame. When distilled, it yields a small quanblty

of oil but no Ammonia, .

Composition of the Cotton plant. *
" On the 16th June 1861, with the view of ascertaining the

eomposmon of a cotton plant A fxve year old plant of the

11
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Brazil variety, was selected*for experiment. It was grown

in a garden soil, but had received no particular culture, the
height of the plunt was 9 feet 24 inches. It was cut 93

inches above the soil, girth of stem 7§ inches. The stem
divided into 8 branches at the height of 2 feet from the
_ground. Circumference of each division of the plant 6 inches.-

. Weight of the Plan.

' 1bs. oz.
Woody part of the stem... .. 9 8%
Twigs, leaves, flowers, and pods... ... 7 6%

Total... 16 15}

The plant was cut up after this, and the leaves, twigs, &c.,
_were enclosed in a calico bag, and the wood tied into &
bundle and dried in the sun thoroughly, and on the 30th
July 1861 again weighed, when their weight was found to
be

: lbs. 0z.
Woody parts of stem T -
Twigs, leaves, flowers, and pods ... o 31
Total... 7 9

The dried wood, leaves, &c., wers now placed in 8 new
clean earthen pot and thoroughly incinerated on the same
day, and the ash that remained weighed 8 ounces.

Percentage of Composition of Plant.

: 1bs. zo.
Water SV .. 9 6}
Organic matter ... . e 71

Ash ... vee .. 0 8

Total... 16 15} -

Specific gravity of the ash at & temperature of 80° w.
4.242. Not having the necessary Chemical apparatus, &c., I
engaged the services of J. Mayer, Esq., Professor of Chemis-
try at the Medical College, Madras, to conduct the analysis
of the cotton plants, whose report I append to this Essay. ¥n

¥

*

“Another experimenﬁ was made with the foilowing plants %hich I have here tabulated.

i
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These plants were in flower and fruit when taken up, and

Wwete grown in a gravelly soil,

The experiment was carefully conducted in the manner
detailed above. » : .

Percentage of Composiiion of Plants.

Variety of Cotton Plants.| Water, | Organic 1,0 1 o

matter, BexARks
! ' £8h
itbe. | oz Ibs.| oz.|Dhs. | oz | s oz. gE"‘
g ! ns O
L | ~—| 2 &
» 208
. . 5 . 2
1. Brasil v2)18(1|ualol13|s]e :&§ ,
@O @
2. Bourbon 2 6 14|01 |sl1|S88
4
3. New Orleans ol o5 0fs]1 "5%‘:
. ) . . - - -3
4 Indian .. .l 1l12! 0{134] o 64! 3] 0|85,
5 . . oD 3'5,
. Religious ... 1Fololizlo|2|1|e|ESes
R

Collection of the Cotton Wool.

Some care is Decessary in passing between the different
rows of plauts when the cotton is being collected. As soon
a8 the fruit begius to ripen and )
cotton in its cells, a few women should be
it, and from three to five acres is g fair
woman. The cotton should be picked,
out the woolly seed from the

_and forefiuger,

days work for one
either by drawiug

and it readily separates
: by cutting the cupsule off the plant, and |
. tion of the wool to be performed subsequently,

In extracting the wool from the capsule,
can at once be separated, and it will perh
subsequently and prevent the iecessity °
.. wool agaiu ; but by the former mode of gathering, empty
. husks or capsules, are left on the plant, the result of which..
- ., thz_tt the twigs generally die away with the husk, and by

aps save tronble
f going over the

burst, and exposing the
engaged to gather

open capsules with the thumb |
from each cell, or -
eaving the extracs

the soiled cottor
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its remaining so prevent the plant from forming other flower
buds. This is, of course, a groat disadvantage. On the'other

- hand, the capsules are cut away' with a good pruning knife,

at the time the podsare collected, and the plant is left unin-
commoded, whilst atthe same time by this moderate prun-

= ivg, if I may so term it, the plant is much benefited. * New

flower shoots begin to push close to the extremities which

_. have thus been cut off. When the cotton has been brought

into the house, the wool can be drawn from the capsules,
removing the soiled from the clean portion ; and if, at the

same time, the wool be opened out, it will favour its drying

and render easy the subsequent operation of ginning, or
using the Churka, to separate the wool from the seed.

Whilst the wool is being loosened out, it will not take
much time to rid it of any extraneons matter. I bhave'found
that a woman will extract the wool from the cut cap-
sules, separate that which is soiled, loosen the wool gene-

- rally, and free it of foreign matter, at the rate of nearly

100 pounds of seed cotton in a day of 10 hours; and I

* have also found the plan of cutting the pods off the plant

the best. A few trained women should alone enter the
plantation for this purpose, and made strictly aware that they -
are to use every cantion whilst working, and that the plants
on either side be not wantonly injured as they pass onward ;
and that those which have become iunterwoven are to be
carefully disentangled to enable them to pass by without
any injury to the plant. '

Each woman should have bags made of some coarse cloth,

- -or what - is better & wide basket carried on the head of
- another, into which the pods should be thrown as they are

taken off, .aud as the basket becomes full, it should be
ewptied into the storehouse, or other suitable place.

Should the plan of removing the cotton from the cells of
the pod be adopted, bags made of cloth would be the best.
Each woman should have two bags, one slung on each’

shoulder; the one to receive the clean, and the other the _
soiled cotton, - St



86 . " INDIAN AGRICULTURE,

'As soon as the capsules begin to burst, arrangements.

should be made for collection. The best time to do so
would be the afternoon, the later the better. About the

same hour every day parties should be sent into the plant-
ation to bring away all the open pods ; if this be not done, -
the heavy dews at night are likely to injure and soil the '

wool'; and especially when there are indications of rain, this

should never be neglected for a single day, as the dry woel
is apt.to absorb moisture, and is thos not only likely to

. become soiled, but also weakened from tendency to di.s-
organization of the fibre.

As soon as the pods are bronght into the storehouse,
* which should be a large clean and airy building, they should
be spread out, and either then, or when less work is on
hand,*a few children shonld be engaged to separate the
wool from the capsules, in doing which, clean should be
separated from the soiled. The wool must be well opened

out from the seed, and any foreign matter that may

be present should be removed, and the cotton, thus
cleaned, set loosely aside on a loft, which should be
erected all round the inner part of the house. The
> empty shells should be thrown into the dung pit to
form manure.

Should the plan of only extractmg the wool from the
capsules on the plant be adopted; whilst the operation of.
separating the clean from the soiled wool is being practised,
the wool on each seed should be loosened out to favour its
_ drying the sooner, as well as to facilitate the subsequent

ginning ; these, when bronght into the house, should be :

spread on the lofts to dry.

The cotton wool in the loft;s should be turned over every

two or three days, or if the weather should not be windy it
might be laid out to dry in the sun by spreading it om

gome of the ordinary country mats, or in the absence of

such, if the ground is well swept and covered over with a
‘ thick mixtare of cow-dung which is generally used by the
natives, it will answer very well. .
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. Ginning or freeing the Qotton of Seeds.
I have no experience in any of the patent cotton cleaning

" machines. The Iudian Chorka is what I have used myself

and seen nsed elsewhere. The cost of one I had construct-
ed at Chingleput was two Trupees, and with this instru-
ment a womaun will clean from 30 to 40 pounds of seed
cotton in a dsy of 10 hours, whereas she can only pick fromi

- 4 to 5 pounds with the hand during that time. Ifind no
- difficulty in cleaning any of the varieties of cotton with the
- Churka; when New Orleans or any other particular kind

is used the only requisite is to see that the seeds are -
thoronghly dry, so as to crack between the teeth before
being submitted to the Churka. '
Some of the lately introduced cotton gins would, no doukt,
be the best, but these shonld be of so simple a construction
that avy native blacksmith might be able to repair them
when out of order ; otherwise the natives will not bring it

_ into general use.

The ginning should be carr ied out in a place protected
from currents of wind. A good Jarge room, well aired,
would be the best, and the cotton that has been ginned

- should be placed on lofts erected for the purpose.

By baving a good airy room for a storehouse, the cotton
wool will be preserved, and the fibres will dry thoroughly.
If this be not attended to some portions of the cotton wool,
is apt to become discoloured.

Packing. With reference to packing the cotton, a screw-
press would, no doubt, be the best, and one of these should
be introduced into every cotton district ; or in the abseuce
of such, the present mode of compressing the wool by the
weight of a few coolies might be practised. But attention to
cleanliness must be strictly adopted. The coolies should
not be allowed to enter the store without having previously
dusted theirfeet. _ .

Bat the packages should be made up into neat square bales

.- of 8350 1bs. each, and the weight of the bale should invari-

ably be fixed at thisrate: at present I believe the bale -
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constitutes in Calcutta 300 lbs., in Madras 800 lbs, and in
Bombay 392 Ibs.

The bagging should well cover the bale, and the seams
should be properly closed, so that no part of the cotton be
left exposed. The cotton will now be ready for export to
the coast, and from theuce to the English or other market
to which it is intended to be sent.

e

In estimating the value of a cotton plantation, purely ‘a8

a commercial speculation, it becomes necessary that the

other products which it is capable of yielding should not be -

lost sight of.

With this object I shall now briefly consider the value of
cotton seed, oil, fibre and wool.

Cotton seed. The seeds, from the Indian variety in
particular, are largely used in India to feed cattle, more
especially dranght bullocks and milch cows, in quantities
varying from 2 to 5 lbs. once a day. The seeds are merely
~ steeped in water and placed before the animals.

In the foreign variety the seed, owing to the testa or
covering of the seed being leathery, and when thoroughly
dry becoming very hard, cattle refuse to eat it, and it-does

not possess the saccharine flavour of the Indian varieties;

consequently cattle do not relish it at first, but when they

become accustomed to its use, they partake of it equally as

well as of the indigenous varieties. But the Exotic seed

requires to be bruised in either a grinding or pounding

mill previous to being steeped in water. This plan should

be invariably adopted with every variety of the foreign
cotton seed when intended as fodder for cattle.

Oil. Cotton seed is known to produce oil. The process ‘

‘of extraction consists in first cleaning the seeds, and freeing
them as much as possible of the wool and Fuzz that are
still found adhering to them. They are then dried in the

sun for a couple of days; afterwards pounded in a mill;

formed into cakes: passed into canvass bags prepared for

_ _ the purpose, and then anbmltted to the pressure of a powers:;
. ful screw-press.
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The following are the resalts :—

20 Ibs. of Brazil cotton seed produced 2 onuces of oil,
which was of a veryAdark brown colour, neither acrid nor
viscid, having a smell rather similar to the common lamp

 oil, with a slight oily taste. . Specific gravity 0:9237, Half

an ounce of this oil, with a cotton wick one iuch long,
weighing one grain, was burned in a wine-glass. It gave

i 00t & good bright yellow flame, but was slightly smoky, and
' continued to barn for 30 minntes. I believe that if the oil
" -was clarified it would be entirely free of smoke, and it
- would make it as clear as the best Gingeelie oil.

10 1bs. of Bourbon cotton seed produced 2 ounces of oil,

- which was a shade lighter in colour, but in other respects

the same as that of the Brazil; specific gravity 0°9237;
when burned in the quantity and way detailed above it
lasted one hour. The smoke, if any, was scarcely percepti-
ble, and the flame was bright and luminous.

10 1bs. of the New Orleans cotton seed produced 4 ounces
of oil, which was of a light, brown colour, limpid, and
clearer than either of the others; specific gravity 0:9237,
and when burned in exactly the same way as the other two

* kinds of oil, it lasted one hour -and six minutes, giving a

good bright flame and entirely free from smoke, &c. ' Thus
it will be seen that the oil, from the New Orleans cotton .
seed, is the best in every respect; yielding double the
quantlty of oil to that produced by the Bourbon, and nearly
six times as much as that of the Brazil.

It may be safely calculatcd that the produce of each of
these oils might have been $rds greater than the resalt
oktained, which has been absorbed by the canvass bags;
but when expressed in large quantities, the product would

~ doubtless be much more abundant was the process to be -

tried on amore extensive scale ; whereas in the experiment

"+ with small qnantities the pressure is not so great and
. consequently much wastage occurs.

I am indebted to Messrs. Gay and Co., of Madras, for
arrying out these experlments for me at my expense, :

Bt - ) » : s : 1 2
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I fully believe that oil of the kind described above, from
either of the varieties of cotton seed, would bring from 250
to 300 Rs. the ton in the English market. I find in the
Juries Reports of the Madras Exhibition for 1855, that
8,090 hundred weights of Indian cotton seed oil was ex-
ported from Madras in 1852 and 53. In the Northern
circars the average price of the seer, Whlch is equivalent to
2 1bs., sells at 21 annas.

Medical Properties. The young shoots and pods of the
cotton plants are used as Demulcents and Emollients.
From their mucilaginous nature they are very soothing in
their effects.

A Decoction of .tke plant is in great repute among
the natives as a fomentation in wounds and bruises. The
wool has long been employed with good effect in surgical
dx-essings, more especially in burns of the skin ; the prin-
cipal use being that of protecting the injured part from the
irritation caused by the action of the air when it is applied
in thin layers, one over the other, and retsived by the
application of bandages,

Cotton wool impregnated with nitre or chlorate of potash
has been employed as a Moxa. Cotton.cloth is well suited
for clothing in an Indian climate from its preserving an
uniformity of the temperature and readily absorbing mois-
ture from the skin. .

The oil, which is both nutrient and emollient, is extremely
useful in frictions and embrocations; its effects are great
in softening and relaxing the skin, and it would make a

capital application for the hair. It is also recommended for

freckles.

. Cotion fibre. The fibre of the cotton plant is prepared by
gathering the plants, when cutting down has been practised

on a plantation, after the fruiting season is over, and tying

them in proportionate sized bundles for steeping in water

from 3 to 5 days; after which time, they should be taken

" out, untied, and each plant beaten on a .piece of board with

a wooden mallet, so as to loosen the bark from the wood ;

f ‘ - "*' .‘ L
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care should be taken that, whilst beating, the bark is not
broken through, as that is likely to injure the fibres. ’
After being beaten, the plants should again be put uvder
water for another 8 or 5 days, according to circumstances,
. when the fibre will be found loose enough to be easily sepa-
rated by the fingers. The fibres should then be gathered
+ Washed in clean water, tied up into sheaves, end dr#ed in b6
- shade ; but they should be placed out iu the dew fora few
nights to bleach or to improve the colonr. The fibres are
*now found to be of a light brown colour, though this in a
_ great measure will depend on the time the plant has been
under water; as should it have been kept longer than was
really necessary, the colour will have become dark brown
~and even approaching to blackness. The fibre would be
extremely serviceable as cordage, and when prepared with
care might with advantage be used for textile fabrics. Half
an ounce of the fibres, twisted into a cord }% of an inch in
thickness and 2 feet in length, bore a stmln of 69 lbs., 2 oz,
ere it broke
Dr. Royle gives the comparative strength of cottou fibre
and coir as follows: '

Cotton wood. From the experiments which have already
been explained in another. part of this Essay, it will beseen
that a single plant produces 8 ounces and upwards of wood,
according to its age. Although the wood never attains any
very great size for useful or ornamental purposes, it is found
" to be tolerably bough and close grained, but very light. As

" common firewood it ’burns remarkably well. In an éxperi-
ment conducted by me, I find that § pound of the dried wood
‘of the Brazil cotton was sufficient to raise 2 lbs. of water to”
- boiling point 212° F. and 14 lbs. of wood was sufficient to
cook 1 1b. of the ordinary rice with 3 Ibs. of water, 80 ag to.
fit it- for food.

0il cake. The cake obtained from the cotton seed is of a
light brown colour, and contains large portions of the testa,
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or covering of the seed. It does not cake well, crumbling
into powder by pressure of the fingers. 1t has an insipid,
mawkish taste, and will make good fodder for cattle, or
may be converted into excellent manure. For animals un-

accustomed to its use it should be slightly sweetened for

the first fow days, after which it will be relished by them
s food, - I find that my milch cows and buffaloes require
no coaxing, they greedily vat the oil cake from the foreign

seed when placed before them. As manure it is a first

rate article; in sowme countries the cotton seed itself ia used
as such, but in this case it takes a long time for the seeds
to rot and get incorporated with the soil. ‘Whereas the

oil cake is & better preparation, as it is better fitted to. .

combine with the soil at once, supplying it to a great
extent with a part of the organic matter that had been with-
drawn from the soil by the cotton plant itself. - I conld not
do better than give here the analysis of the oil cake which
Dr. Royle gives in his work on Cotton Culture in India at

page 157, said to be by Dr. Anderson, Chemist to the High-
land Bociety. '

»

Water 1119
. 0il v 908 :

" Sugar ... .., e g e 10070 .
Albuminous compounds. : s -
(Nitrogen—3-95) ... e 2469
. Ash T 564
.. The ash is said to contain, a
Silica . 182
Phosphates NP 219

Excess of Phosphoric acid ... . ... 015
Dr. Royle states that by comparing these results with -
those of the liuseed cake, he- finds that the cotton cake

possesses very considerable nourishing or alimentary pro~
-perties. * - 4 :
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“To TAE AcrmiNe SkCBETARY AGRICULTURAL AND HogTI-
" . CULTURAL SocIETY o¥ BENGAL.

- DeaR Sir,~I have much pleasure in seuding you the
accompanying papers as supplemental tothe Cotton Essay
in which I have briefly detailed the produce of cotton per
acre, also the state of my experimental plants up to the
present time, ' »

. T also send copies of correspondence betweon myseif, the
Madras Chamber of Commerce, and the Manchester Cotton
Supply Association, in which the quality and value of the
cotton grown by me are giveu.

I regret much to state that Professor Mayer has not been
able to complete the analysig for me, although he stipulated
with me and andertook the analysis which he hoped to finish
in a month or six weeks, but unforeseen events having taken
up his time, he has not been able to do so. I am sorry for
this, however I sent duplicate samples to the Manchester
Cotton Supply Association who have promised to try and
get the analysis effected if possible. Here also accidental
delay was occasioned, in consequence of an oversight on the
pact of the Conicapaly of the Honorary Agents (through
whom I sent the soils, &c., for transmission) not having for-
warded the ashes and goils with the sample cottons in Ma.y
last ; but I believe they have since been forw:.u'ded, and it

is possible an early analysis may be thus obtained.

The gentleman I wrote to on the subject of insects was

Dr, Baird of the British Museum. Unfortunately that gen-
 tleman, in consequence of family bereavements, was long

Bt

out of London, and only in June last I received a reply which
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was nob sabnsfa,ctory, nor did it contain the needed mform
ation.

Government have purchased the seeds offered them a.nd
"have had them distributed.

I have since May last distributed nearly another hundred
pounds of seed. Several natives have applied to me _for
seed and information, which 1 have freely given, and I am
using my best efforts o encourage and extend the culti-
vation as much as possible.

"I bave also received several applications for seed and in-
formation on the subject of cotton from the Mysore country,
with all of which I have readily complied.

In submitting the whole correspondence on the quality
and value of cotton, J loave it to your Society to decide as
to what portious of it should be published with the Essay as
an Appendix, and how much of it should be omitted.

Dr. Hunter has furnished the drawing of the cotton
- plants, but having submitted them for the inspection of His
Excellency the Governor they have not been returned as
yet ; they areiu the possession of Mr. Sim, the Secretary
to Goverumeut who is just now away on leave to the
- Neilgherries and will not return until the 2nd Tustant. As
soon as hereturns Dr. Huonter promises to get the drawings
and send them to me for transmission to yon. The draw-
ings have been elaborately finished and are the size of
this pencil sketch, which I now submit, of the Religious
- cotton.

They are very nicely colored, and I hope will prove ac-
ceptable as an addition to the Essay. - With reference to my
Tletter of the 29th October 1862, should you think it would be
gafer to do so, please send the medal, &c., awarded to me

through the medinm of the Madras Goverument.
I am, Sir,
" Mabpeas, yours very truly,

6th. October 1862,

JOHN SHORTT.
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Supplemental to the Cotton Ess;ay.

The Cotton Essay was closed on the 1st of April 1862,
when, in consequence of all the varieties continning in fruit,
I was unable to determine the produce per acre. Iam now
desirous of continuing such information as I can give up
to the present time, as also the results of the experiments,

. not confining myself to those detailed in the Essay, but
1 going over the several plots.

Ou taking a general average

from these, I find that the produce of the Brazil cotton. as a

e

P

3

-garden cultnre was 185 lbs. of clean cotton wool per acre,

and 130 1bs. as a field culture.

‘.. The produce of the Bourbon is much larger 215 1bs. as a

garden culture-and 170 as a field culture.
The produce of the New Orleans was 150 lbs. as a garden
and 100 Ibs. as a field culture. .
From this it will be observed that the Bourhon variety is
the greatest producer, accounted for, in a great measure,
by the plants contiuning to produce throughout the year.
Although the Brazil appears the most hardy plant insome

respects, yet it seems to suffer most from change of seasons
aud the ravages of insects.

The New Orleaus stands next in its liability to suffer from
atmospheric vicissitudes and the ravages of insects, and the
Bourbon is the least affected by the causes that injure the
other varisties.

Since February last I have given up irrigatiog the garden

" culture of the different varieties, and have done nothing

beyond keeping them free from weeds, &c., and although the
mounsoon failed and a severe dronght was experienced in the

 station, nearly all the wells in the place having ruu dry and

great scarcity of water being felt, the Brazil and Bounrbon
varieties continued to look extremely well and were covered
with dark green foliage.

The Brazil ceased to fruit .very early, but the Bombon
continued to do so, whilst the New Orleans, although

. looking dry and withered, contigued to put forth occasional
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flowers and to npen thelr frait, the wool of wlnch wag short
in staple and rather harsh.

Two full grown cocoanut trees in their immediate vicinity

died in consequence of the drought, but none of the cotton

plants seem to have suffered in this way; their evergreen
and healthful appearance contrasted pleasantly with the dry
and faded aspect of the various shrabs and trees around,

and their dark green glossy foliage was quite refreshing to

the eye in the midst of the surloundmg aridity.
1 took advantage of the first shower of rain thab fell

in the beginning of August and had the plants pruned. As

the Brazil was the largest shrub and the plants . wera

greater in number than the others; I divided them into-thiree
batches, the first I cut down to within one foot of the

soil, the 2nd to within-8 feet, and the third I merely stop- .

ped their growth by pinching away their tops and removing
straggling branches. The Bourbon were covered with
blossoms and frnit, so I merely stopped their growth and
removed straggling branches.

The New Orleans I topped at the height of 2 feet from
the soil and eut their branches around at about 6 inches

from the main stem, and the earth around each variety was -

loosened, weeds exterminated, and they were dresued with
rotten stable manure.

In the course of a fortnight the plants wero quite bushy
with shoots.
stopped are shewing flower buds here and there.

The Bourbon are now ripening their fruit which is in

* course of being collected, whilst fresh flowers are appearing.

The New Orleuns are loaded with flower and fruit.

" It is possible that should the rains set in heavily, some
damage may be done, nevertheless I am in hopes of gather-

~ " ing in an early winter crop as I have made the plants as
° snug a8 possible.

CHINGLEPUT, J OHN SHORTT M.D., F.L.8. ,’

' M.R.C.P.L, &c., &ec., Zzllah Surgeon; E

The 3rd division of the Brazil that were
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ExpLANATION o¥ ABBREVIATIONS USED IN THE Cortox Essav.

Part II, Cotton yielding plants, under head Gossypium .

Accuminatom, the Invalid officer alladed to is Captain
Templer of the Madras Invalids. :

Under the head * Observations” wherever C comesmeans

.. ¢ Chingleput.”

« Para. No. 3. The Engineer officer alluded to is Lient.
EHa.st;ed Asst. Distriet Engineer, D. P, W.*

‘Para. No. 5. Alludes to the garden of W. Dowdeswall
Esq., late Civil and Sessions Judge, Chinglepat,

‘Para. 7. Late Civil and Sessions Judge means W.
Dowdeswell, Esqr.
Gossypium Barbadense.

Para. 1. Where comes Mr. H-—mesans Mr. Haydon, a
pensioned Drummer. The village alluded to is ““ Terupagoo-
ly” in the talaq of Conjeveram, Chingleput District.

# Now Colonel, Secretary to Government, Public Works Department.

b
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 The considevation of this subject may be divided into two
parts, Vig. :~— .
1. The cultivation of the plant.

'fI. The manufacturs of the dye.

It may not, however, be out of place, before entering

minutely into these divisions, to give a very brief general

history of Indiga, 88 also & short account of the plants from

which the dye may be obtained. .
Indigo, aa & blae dye, was long known in India. It was
. first imported into Europe by the Dutch
Histors- " in the year 1660, and subsequently by
Portuguese, French and British traders. Notwithstanding
the many objections against ite introduction into Europe,
it became in course of time an article of extensive com-
mercial value; so moch so, as to interfere seriously with
the Home trade in Woad.
The export of Indigo from India declined considerably

at the commencement of the 18th century; but, under the

patronage of the late Bast India Company, it has since
increased. The quantity st present, exported " from the
Madras Presidency alone, is about seven thonsand chests
aoppally: the quality of snch Indigo being considered
second ouly to that prodoced in Java.

Tudigo-yielding plants, mey be classed under three genera, -

viz., 1, Indigofera ; 2, Isatie ; and 8, Nerium.
1. Tundigofera.
Ot this genus there are several varieties, viz, :—
1. - Indigofera Tincloria. This ia the cultivated species

® A prize Bgsay, by Dr. Jobn Shortt, to which was awstded eight bundred
rupeas by ihe Madras Government. -
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of this Presidency and of Bengal, and -
furnishes the' chief article of commerce
in the Madras Presidency. It is also’ to be found in
Madagascar, the Isle of France and St. Domingo. ’

Genus Indigofera.

2. Indigofera Anil. This is a wild species, commounly
found at Phillips’s Island in Spain and in the West Indies ;
as also along the Gambia in Africa. It is characterized by
an erect, under shrubby stem, deflexed, curved, with both
sutures thickened and prominent—ten to twelve-seeded.
The Spaniards were the first who seem to have manufac-
tured Indigo from this species in Mexico and other parts of
America, and the Portuguese in Brazil. It is ‘cultivated in
some of the Provinces of the Punjaub for the purpose of
manufacturing the dye. Itis doubtful whether this belongs
to the same species as the Indigofera Tincloria or to a
distinct one.

3. Indigofera Argentea is the wild, or silvery-leafed hd
Indigo : its growth in India, while admitted by some, is
disputed by others. It is shrabby, with round branches of
a silky whiteness, from oppressed pubescence; leaves
pinnate, eight to twelve-paired, leaflets opposite, obovate,
silky, pubescent ; racemes shorter than the leaf ; legumes
pendulous, much compressed, knotted, canescent, two to
four-seeded. It is the species cultivated in Africa and
America for the sake of its dye, which it yields in small
quantities, but of superior quality.

4. Indigofera Ocerulea. This species is known as the
Karoo-eti, or Black Indigo, of the

I;&igfweti"’ or Black jatives of India. It is an erect-shrub,
growing in dry, barren, uncultivated

ground, to the height of three feet; and higher when
cultivated in good garden soil. It flowers during the wet
and cold seasons; the leaves are pinnate, four-paired,
obovate, emarginate; racemes rather shorter than the
leaves ; legumes deflexed, curved, contracted between the
seeds, being from three to four-seeded. From the leaves
of this plant, Indigo of a light color has been obtained by

v
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Dr. Roxburgh ; lightef, it would appear, than that obtained B

from Indigofera Tinctori§, or Wrightia Tinctoria, and in

larger proportion.” The Indigo from this species is obtained

by the scalding process.

- 8. Indigofera Disperma is the plant cnltivated in Spain, *

America, and in some parts of the East Indies. The stemg;f

- .18 herbaceous, weak ; branches, round ; leaves, pinnate, fonr

to six-paired ; leaflets, elliptico-oblong, smooth ; racemes,
slende.ar, larger than the leaf ; legumes, round, subtorulose,

mucronate, two-seeded. It furnishes a superior dye stuff,

The Guatemala Indigo comes from this species,

6. Indigofera Glauca is the Egyptian and Arabian

_ Bpecies, 4

7. Indigofera Pseudo-Tinctoria. This species is calti-

vated in some parts of the East Indies, and is said to furnish
the best kind of Indigo. ‘ :

8. Baptisia Tinctoria is the wild Indigo of the United
States, and farnishes a blue dye. ' :
9. Cinerea and Frecta. The latter is anative of Ghuinea,
There are several other varieties common to the coast of
Guinea, such as Indigofera Hirsuta, and Indigofera Glabra.
10.  Tephrosia Apollinea and Tozicaria are plants which

yield a species of Indigo; the former is found in Nubia, and
- the latter on the banks of the Nile. :

2. Isatis. :
1. Isatis Tinctoria or Woad, is the species cultivated in.
: Europe and China. It may perhaps
~ with advantage be introduced into
Tndia.
2. Isatis Indigotica is found in Shanghae and Chusan,
and is largely cultivated in the Re-Wang-Meon district.

Genus Lsatis.

. (These two varieties belong to the nataral order Crucifera)
3. Polygomen Tinctorium is a native of China, - It has .

recontly been introduced intc Belginm for the manufactare

. of Indigo. It belongs to the natural order Polygonaces, or
"~ Buck-wheat family, - / . : V

{ D100, : .101

4. Ruellia Indigotica belongs to the natural order
Acanthacem. In Assam this plant is known under the name’

“ Room,” and is there largely cultivated. It is also culti-
vated in India and at Che-king in Cbina. The dye from

~ this plant does not appear to be known to commerce, t'hough
* .. the plant is easily cultivated, grows most luxuriantly, and
~ is believed to be productive. The dye is obtained from the

leaves of the plant much in the same way as that manufac-
tured by the natives of this Presidency from Indigofera
Tinctoria, viz., by steeping the plant, béating the liquor

_ (and precipitating the fecula by lime-water. It is known to

the Chinese by the name * Tien-ching.’”” The odour it emits
daring preparation renders it very offensive.

‘| 5. Gymnema Tingens, or Asclepias Tingens, has been
‘made to yield Indigo in the east of an excellent quality. It

18 a climbing plant, and belongs to the natural order Ascle- &
piadacea, or Milk-weed family. '

6. Marsdenia Tinctoria (of the same order as the pre-

~ ceding). This also supplies a blue dye resembling Indigo. . -

3. Nerinm.

1. Wrightia Tinctoria (named after Dr. Wright) belongs
to thenatural order Apocynacsms, or

Genus Nerium. Dog-bane family. Characters of thia

' order—calyx, five-parted; corolla, salver-shaped, having at

its throat ten divided scales, with the stamens exserted and
attached to the same part; anthers, sagital, cobering by
their middle to the stigma ; ovaries, two, cohering.; style
single, filiform , dilated at the top ; scales five to ten, sitnated

&t the base of the calyx, outside the corolla ; follicles distinct

" of which unite as they ripen.
#- Jow jungles of Coimbatore, Saleu.x and. 0 R
_: attains considerable size. Its wodd is white ﬁﬁl se-grain.

or combined, with adnate placentee. It isa lzirg?-wild tree,
with pale green, soft leaves, which are deciduous in I-;he

It is a tree

3
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ed, somewhat resembling ivory, whence it receives the
common Indian nsme of ¢ Paulay
Murrum,” or  Vep-paulay,” from i{s
milk-white appearance. From this plant, Indigo has been
manufactured in this Presidency. Dr. Roxburgh first drew

¢ Paulay.”

attention to the Indigo-yielding properties of this plant, ’

and from its leaves he pxtracted Indigo by a shorter process
than that in use : it is termed the * scalding process,” or
“ Buropean method;” but the method when applied to this
plant does not seem to have been carried out with the same
amount of success by subsequent manufacturers.

A few other plants with which we are not sufficiently )

acquainted, are known to yield a blue dye, or coarse sort of;
Indigo—such as Galega Tinctoria, Spilanthes Tinctoria,

Scabiosa Succisa, Cheiranthus Fenestralis, Bigmonia, and

Tabernmmontana; and on the African coast, Amorpha
Fraticosa, and Saphora Tinctoria. '

I. Coumivation or THE PranT.
Indigofera Tinctors (Tamil, gafl Avarie ; Hindoostanee,
4; Neel ; Teloogoo, 55 Neelie) is very extensively cultivated
in this Presidency as well as in other parts of India. It belongs
to the natnral order Leguminose, or Pea-tribe, which is
indigenous tothe tropical parts of Asia,
ciiatural ordex of plant.  Africa and America. All the varieties
of this order are small, berbaceous,
shrubby plants, having pinnate leaves, small and papilio-
naceous flowers, appearing in axillary clusters of a purple
hue ; the calyx is cleft ; segments, acute ; standard, roundish
and notched at the upper extremity ; keel furnished with a
sub-acute spur on both sides; stamens, arranged in two
distinct bundles—nine and one ; legume, continuous, one or
more seeded ; seeds, truncated, separated by spurious
cellular partitions.
« Indigofera Tinctoria is an unden shrub belonging to the *
Oharmctors of the Indi. 8ub-order Papilionaceea, or Pulse sec-
gofera plant.

" corolla. It has an erect, branched stem with stipulated pin-

«

{

tion, and has the butterfly form of ..

INDIGO. . 103

nate leaves, the leaflets being in pairs of five and six, long,
obovate, scarcely pubescent. The inflorescence is a raceme,
with axillary flowers shorter than the leaves; the legumes
are approximated towards the base of the rachis, being
nearly cylindrical, and presenting rounded swellings, w}nch
are successively bent downwards and upwards in continuous
curves; the sutures thickened, seeds about ten, cylindrical
and trunca.ted at both ends. The plant is a bienntal, as
it passes through all the phases of its existence in two years.
It is caltivated to some extent in India by native ryots on
their own account, as also for a few leading mercantile firms,
Natives cultiate on Which have large factories for manu-
their g;';n:fw““ to s facturing the dye. Some of these may
be seen at North and South Arcot,

' Cuddapah, Nellore, Rajahmundr v Salem, Tinnevelly, Trip-

assors, Vellore, &e.

The natives have small factories of their own in the
various districts in which Indigo is
caltivated. In general, the dye has
hitherto been manufactured by them in a rude and indiffer-
ent manner; and they have not paid that attention to the
culture of this valuable dye which its importance demands.
It requires much care and attention in the cultivation of the
plant to increase the quantity and improve the quality of
the dye.

The mode of culture followed by the native cultivator is

The mode of cultivation that of freely ploughing up dry or
by natives. garden land, and manuring the ground
in one or other of the following methods :—

Native Factories.

A flock of sheep or goats is sometimes enclosed on the
Ploughing and manur. ~ ground intended to be sown with Indigo
ing. for a few nights previously, at an aver-
age of 200 bead per cawnie. At other times the ground is
lightly scattered with wood-ashes, cow-dung, &c. ; and at
others, the refuse of the Indigo plant from the steeping vat,
or its ashes, is scattered over the fields, The first method
is no doubt the best, for both the dung and urine of the *

.



104 ‘ - INDIAN AGRICULTORE.

animals are secured; but the advantage thus gained is
partly lost by the subsequent exposure to the heat of the
sun, which dissipates the most essential or volatile ingre-
dients coutained in them, leaving nothing but the undecom-
posable raobbish on the fields. .

As a general rule Indigo fields are not irrigated—the

Trrigation mot prace native cultivator depending for the
tised. - success of his crop upon the periodical
rains. _

The seed is generally broad cast, and when the seedlings

Sowi attain the height of two or three inches,
owing.

}D‘Vtﬁ@mg- - the fields are weaded ; this is sometimes
G:thlggizg. . dcne s second and a third time. The

. Market valuo of plant. ;011 jg bronght into play at the end
of the third month after sowing, when the plants bloom.\/
It is soon made up into bandles sbout seven feetin girth
and sold to the maunufacturer, usually at the rate of seven
bundles per rupee. 7
On the arrival of the bundles at the factory, which by
previous arrangement take place about
Stacking: 10 a.m., they are stacked into what is
termed the steeping vab,’” and pressed down by large
beams which are firmly bolted to upright iron rods or stone
. posts, buried partly in the ground.
Btecping. Wateris thenlet into the vat 8o as to |
stand a couple of inches above the plant, Iun this manner
. it is allowed to macerate from eighteen to twenty hours, by
' which time a kind of mucous fermen-
tation will have taken place : the fluid
 is then let out by the removal of certain plugs into the beat-
. ing vat, where if is beaten with oars or paddles for a
couple of hours. Lime water in proportionate quantity
is then thrown in, and the fluid allowed to settle for a couple
of hours. During this time the fecula precipitates to

Beating.

the bottom of the vat; the plugs or now openmed and

i the supernatant fluid let out. The
* Oollection of fecult. g, 0nla is then taken up with flat cop-

»

o The pulpy mass is vext collected in bags made of dun-
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per pans and strained through a layer of coarse cloth. It
; is next placed in » copper boiler with
) : a sufficient quantity of fresh water, and
boiled till eballition freely occurs. The fire is then put out
sud the contents allowed to cool.

Boiling,

14

gary cloth; these are placed in a
. wooden box having a till, iu which it
13 submitted to pressure by menns of a screw in order to
expel the whole of the fluid confained in the mass. This is
repeated for two or three days; and
when the mass has been eompletely

Pressing,

Cutting.

drained, it is cut into square cakes and placed iu the shade,

aud the moisture allowed gradually to evaporate.

In about a month the cakes are cleaned or brushed to
remove a whitish efflorescence which
forma on their surfuce, and also to give
them a glossy sppearance. The article is now ready for
the market and is styled fresh-leaf Indigo, and is considered
superior to that manufactured from the dry leaf.

Cleaning,

The dry-leaf process is carried outin the same way, except
Ouly slight variation that the plant is cut, dried aud thresh-
}:&V;ef;eg:{x sud dry- ed fo collect the leaves, which are
: sold to the manufacturer by weight, at

: 90 seers; or by mensure, at 350 cubic feet per rupee. The
. dry leaf is submitted to the action of water in the vat to
undergo the process already described as the*fresh-leaf pro-

cess. The fresh-leaf process is that by which the native at
Present manufactures his Iandigo; aud the plant chiefly
used is the Indigofera Tinctoria ; but at some of the large
factories nunder European superiutendence, this process is

' somewhat modified : more care is taken ip the several steps

of the manufacture, and greater importance attached to
cleanliness. ‘

¥

‘We shall now consider the cost of cnltivating one cawnie *
. - 14
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of dry poonjay land with Indigo by t.he native cultivator
who does not irrigate :—

. RS. AS. P.

Ploughing (at 8 annas a time for) eight times... 4 0 0
For eight measures of seed.............cccueiiies 1 40
Sowing and covering, weeding, &c......coveeeeee. 4 4 0
Cutting and cost of carriage to factory........... 5 0 0
Land tax to the Collector............ TR 2 00
LI Total... 16 8 0

The average guantity of plant obtained in three crops
from the one cawnie of land is 250 bundles, each having a
girth of seven feet, and.at the market rate of seven such
bundles per rupee, returns, as the whole produce of one
cawnie, rupees 35-12.0, from which deduct the cost of cul-
tave, &c., viz., rupees 16-8-0; a clear profit of rupees 19-4-0
is thus shown to accrue to the cultivator. We. shall see
the further profits in the manufacture of Indigo as culhxvat-
ed above. :

Cost of manufacturing Indigo from the produce of one

Cost of manufacture. . .
sclf being the cultivator:—

: RS, 4S. P.
Cost of 250 bundles (each 7 feet girth) of plant

grown by ryot on his own account (as al-
ready exhibited),.......ccoevvivererenniinn... v, 16 .8 0
Wages of six men at 2 annas 8 pie each per -

day for five days for stacking, beating, &. 5 0 & .

Wages of four men for boiling, pressing, dry-
", ing, &c., for three days at the above rate... 2 0 0
Wages of plug maistry for eight dnys, at

4 annas per day......oceeeeriiininannee erirenee 2.0 07
eeerrestnersarintattianiins 5 4 0 -

Contingent expenses....

Total cost... 30 12 0 'L

" The average quantlty of Indigo obtained from 250 bun-

Propartion of Indigo dles of the plant is 24 maunnds, and

sobtained. . the average market price of such Iu-
digo is rupees 35-0-0 per maund of 25 Ibs,

cawnie of land, the manufacturer him-~
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Thus 24 maunds of Indigo
Valuc of the Indige. @t 35 rupees per maund ... 87 8 0
Deduct cost as above ...... 3012 0O

Profits. Net profit... 56 12 0
The cost of outlay for setting up the factory with the
Costof outlay not con.  2ECOSSATY apparatus has not been. taken
sidered. into account ; nor yet the losses in case
ffcrtlx)&i lglslsy;vgie:e manu. of failure of the periodical rains, or of -
plant. want of success in the manufacture.
In cases where the manufacturer buys his plant, we have to
deduct from the
Net profit (as before shown) of rupees.......... 5612 0
The cultivator’s profit (as shown above) rupees 19 4 0

The balancc shows the actual profit to the
manufacturer who buys bis plant ...l 37 8 0
In the latter system, although the profit is less, there are
less risks. Nearly all the native manufacturers pursue
this plan as the safer one. :
Having detailed the native mode of the cultivation and
manufacture of Indigo, as well as shown the cost of each,
and their attendant profits, we shall now proceed to suggest
improvements by which, if adopted, a superior quality of
Indigo will be obtained, and in quantity sufficient to remu-
nerate both cultivator and manufacturer ; and the growth

" of Indigo, instead of being the precarious enterprise it is at

present considered, will prove a very remunemtwe invest-
ment of labor and capital.

In pursuance of the plan originally proposed, we shall
consider, first, the improvements necessary in the cultivation
of the plant, such as selection of soil, plonghing, kinds of
manure, choice of seed, sowing and mode of irrigation,
weeding, cutting and gathering. As these points are of

 importauce, we will give to each a separato consideration.

Care should be observed in the, sclection of the soil for

.
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coltivating Indigo, and to carry this
out more effectually, the chemical ele-
ments necessary for the nourishment of the plant, and the
manuer in which the roots strike the ground, should be
kept iu view. As the Indigo plant bas branched roots,
which enter wore or less vertically into the soil, well drained

Selection of soil.

land, veither too dry and sandy, nor too siiff and clayey,

should be selected. A sandy light soil with a subsoil of
clayey loam, will answer well; but in land that is rather

moist aud has a light free subsoil, or good loam, the Indigo 7

] plant grows very luxuriantly. When,
plzl"t"n;“bpé'zsigm’ﬁf:h °f however, the plant grows oo rapidly,
the quantity of dye yielded by a given

quautity of leaf is comparatively swalil,
In selectiug lands, open or garden lands are preferable

a8 they allow free evaporatiou. At

Open lands prefemble. o/ 1o places where wet l:ud bas been
tried, it has proved a failure from excess of moisture and its
liability to swamp, more especially during the rains. When
the soil, however, is light and loose, it facilitates the descent

of the root. A fair crop may be grown on lands formed of -

u dark clay loam if fucilities exist for draining such lands.
In choosing ground, advantage should be taken of loca-
Site of Factories. lities where water abouuds. It.- is a
very good plan to select the site of
factories in the neighbourbood of ground where the culture
of Indigo may be carried on, and the wells of the factory
brought into play for irrigating the plant, and whence it
may be conveyed to the factory, with ease, in time, and
with considerable diminution of expense.

The grouud baving been chosen, especial care should be
Ploughiog. psid to the ploughing. The ground
Weods usod as manare should be ploughed 8o that at least a

} " foot of the soil be turned up. The
weeds, &c., found on the ground might with advautage be -
collected aud burned for manure. After the earth has been
-repeatedly turned up, so as o expose every part of it to the
action of the suu aud air, it should be manured,
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In this country, sufficient attention has not been paid to
agricultural improvements, and conse-
quently the same rade process of
manuring which bas been in existence for centuries contin-
ues to be carried out to the present day. In the use of
manure it is not the quantity, but the quality, which 8$hould

. Kinds of manure,

_receive attention. The native method of enclosing sheep

on the gronnd has been alluded to, and the reason why it is
not as effectual as it might be, has been noticed ; 8q slso
where dung-heaps are nsed a8 mauure, the essential ingre-

" dients having been already volatilized by exposure to atmos-
* pherical influence, the undecomposed rubbish, or refase, is

all that remains: the ryot is satisfied with this because he
perceives no great loss in the qnantity.

It is now an ascertaiued fact that certain plants thrive
only in soils where the necessary minerals required for their

" structaral formation are found ; and sach are nsually con-

tained in the ashes of the plant. Indigo belonging to the
Leguminous family, requires the phosphates of magnesia
lime, potash, soda, &e. ; it is incumbeus, therc?fore, onthe
agrionlturist to supply thesc to the soil, with aview & otirich
it; and if carefully attended to, almost any scil may be

_rendered suitable and productive. . The necesssty minernls
.can be readily obtained with little or no additional expense,
simply by substituting & dung-pit for & dung-heap. Adjoin-

. ing the byre, or other uonveni?nt plac.e,
pitc &niﬁﬁfit:?x?iofo%n:fé a large pit of from three .to SiX fee.t in
ususl dang-heap. depth with a proportionate” width
should be excavated, and it onght to be so coustructed that
all the urine and dung of horses, cattle, goats, pigs', fowls,
"&c., and other refuse matter, might be cotfveyed toit. For
this purpose the bottom and sides of the pit should be fac.ed
with stone or metal. Deushwood or refase straw, &c., with
which every village abounds, snoul.d D@ piaved tn sl Shl.oh-
sness of » foot at the bottom and sides of the pit, and into

* - ib ba thrown, besides what has been already- mentioned, the -
washing of meat, fish, vice, &c., dead ax?lma_ls, a8 d9gs,
cats, and other carrion, generally, found Jying in the neigh-
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bourhood of villages, and to which may also be added, human
urine and excrement. '

To deodorize the pit aud prevent it from becoming offen-
sive, as well as to facilitate the de-
Usos of lime. composition of animal and vegeta:ble
matter, and to supply an element in the fabric of the plaint,
a small quantity of fresh lime should be occasionally thrown
in, so that in a few mouths a valuable quantity of manure
may be obtained, rich in its fertilizing properties and con-
taining the necessary ingredients, not only for the Indigo
plant, but for all other Leguminoss and Gramina, as well as
other plants. The manare thus obtained, will nearly equal
American guano, and eventually become a marketdble
article.” The pit should have a covering of thatch, so as to
protect it from the sun and rain. There is no reason 't.o
doubt that when this subject is thoronghly understood in its
practical application it will be adopted by the ryots, who
will thus realize an increase of double or treble the usuz?.l
erops. This is the kind of manure required for tl.le cul‘bl-
Vil of Indigo, and by which a luxuriant crop, rich with
the dye will be produced, as it is evident that the dyo
depends 0q the healthiness and luxuriance of the plant.

Manure prepared after the manner just described, will, in‘

Manare prepared gq TWELYO months, be? sufficiently disengag- *
soggested, whon ¢ for ed by putrefaction, to be ready for
e . distribution in the ground. Itshould
then be carted away to the field in the cool of the afternoon,
and on its being laid on the field, the ground sho'uld be
ploughed, so that it may at once become mixed with 'the
soil, and thus prevent any of its volatile ingredionts being’
dissipated by exposure to the atmosphere. The ground

should next be levelled and laid ort ia square beds of a cou-
Vouivat eive, PBede vight by twelve feet esach are easier

irrigated than those of a larger sizs.

Iu the choice of seed, it is uecessary to satisfy ourselves
from its weight and appearance that

Choico of sced. the soed is sound ; and, if possible, to

.
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ascertain the crop from which it has been collected. That
irom the first and scecond crops is the best; but, from a
mistaken notion of economy, the seed from the third crop,
though inferior, is that gencrally used by the native culti-
vator. The seed from the second issuperior to that collect-
ed from the first crop, because at the time the secongd crop

'is gathered, the plants have arrived at maturity ; and from

. being in full vigour, the seed then prodnced, will abound

*in the nourishment requisite for the plant in the first stage

of its growth. In fact, seeds should be chosen from the
finest specimens that can be procured. Unfortunately,
however, it too frequently happens that when the cultivator
is obliged to resort to the market for his seed, he has no
means of correctly ascertaining from which crop the seed hag
been collected, except by external appearances: that from
the second crop looks more sound and is larger in size, has
a glossy appearance, and a light-brown color; whilst that

_ from the third crop, is of smaller grain, with the husk more

or less wrinkled, and of a dark brown color.

It is neccssary to be aware that several impositions are
practised upon purchasers of seed, €xposed for sale in the

_ market. Old and new seed are mixed in equal proportions,

but this can be detected by their difference in color. It

* sometimes occurs that this pulse, like the cereals, is attacked

by weevil, and then, although the grain appears entire, the
embryo is destroyed. To deceive the purchaser, seed of
this description is soaked in & thick mixture of clay for an
hour or two, in order to close up the orifices made by the
insect in the grain: but thistrick may be exposed by steep-
ing . »seed in pure water, which when renewed several

~times, will make the orifices distinctly visible. Lastly, old

seed, as well as those first described, is submitted to a pro-

.coss of oiling, with the view of giving it the glossy appear-

ance of new seed. This imposition can be detected by
‘washing the seed with soap aud water, and drying it in the

. sun, for it thus loses its glossy appearance and becomes of

a dark-brown color.

'
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The cultivation of Indigo in this Presidency is generally
made dependent of the rains, and seed
is, therefore, sown according to the
different seasons ; but when facilities exist for irrigating the
field, the seed shonld be sown early in October, or imme-
diately after the first shower of rain. The ancient method
termed ¢ broad-cast” is still carried out, and answers very
well when the cultivationis entirely dependent on the raius;

Sowing.

it however, entails considerable waste of seed. The more*

economical and successful method of sowing by drills is
feasible, for it may be practised from bed to bed, and from
field to field ; the best instrument for the purpose being a
hand-drill. The short-cast method may also be carried out
by scattering the seed from bed to bed in regular succession,
the seed being carried in a cloth ronnd the waist of the sower.
Chare, however, should betaken that the seed be not sown too
closely, as the young plants are likely to be choked in their
growth, The plants should be nbout eighteen inches apart,
and uever nearer than twelve inches. ' We should, on the
whole, prefer the usual broad-cast method prior tosqusring
the fields into beds ; and afier the seed has been cast, the
gronnd should be twice ‘plonghed over for the purpose of
covering in the seed, and afterwards formed iuto beds to
facilitnte irrigation.

In the dry season, after the ground has been prepared, -

as already pointed out, it is necessary
to irvigate it, in order to supply the
necessary amount of moisture to the seed. On the third or
fourth day after watering, it should again be ploughed to
break up the incrustation formed by the evaporation of the
water : the seed is now cast; the
Consequences of neg-

. lecting to irrigate previ- ground harrowed and afterwards squar-
ous to sowing. ed into beds, so as to facilitate sub-

Precaution In sowing
during dry seasous,

sequent irrigation. Should this precaution of irrigating - -

before sowing be not adopted, the seed will not germinate
for waut of moisture ; as a thick impermeable crust results
from the evaporation of the water, and which effectuslly
prevents the young plauts from shooting up ; unless, indeed,

4

.
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there is such & quantity of water supplied as will prevent
incrustation. The evil effect of an over-supply of moisture,
as already expluined, is the rotting of the seed and conse-
quent loss to the cultivator.

The seedlings will show themselves on the third or fourth -
day, sometimes not until the sixth day,

Treatment of seedlings.
enve "8 and when they attain the height of

 about six inches, bhe field should be carefully weeded. It

is now time to see that the plants are at a proper distance

- from each other : those growing too closely should be trans-

planted to parts where they are too far apart, or they might

Evils of over<rowding P© Temoved altogether. Ttis a great

+ the plants. mistake to have the plants too near

each other, as it interferes with their growth and prevents
their branching out luterally ; they, in consequence, grow
up straight with but few side branches, and these have but
few scattered leaves. Moreover, when plants are crowded,
it interferes with the free circulation of air between them
and deprives them of vigour, as well as checks their growth ;.
and as the quantity of dye depends upon the amount of
foliage, it is desirable to increase the quantity of leaves by
encouraging free branching.

When the plants are five or six weeks old, they attain
the height of six or eightinches and begin to throw out
branches. It is now necessary to loosen the earth around
each plant with a hand-hoe, and at the same time to remove
the weeds which may have sprung up since the first weed-

~ing. This work can be done well by women or boys.

‘When abont two months old, they should be weeded for
the third time, and care should be taken not to bruise or
otherwise injure the plauts. The circulation of atr through

- the crop, which now becomes more than ever necessary, will

thus be facilitated. .

The irrigation of land growing Indigo does not appear

to be generally adopted, the cultivation

of the plant having hitherto been made

dependent on the rains; and this accounts for the frequent
' 15

Trrigation.
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failure of crops. The irvigation of land enables the plaht

to throw out a larger quantity of foliage and consequently -

increases the quantity of dye. It has been already noticed,
that factory wells should be 8o sitnated that advantage may
be taken of them when the plants require water; when the
factory wells cannot be so employed, as will sometimes
happen, wells may be sunk in the neighbourhood of Indigo
fields for the purpose of irrigating them. To flood the
Jands is in many instances a means of fertilization, water
beiug absolutely essential to the successful cultivation of
Indigo, inasmuch as it secures moisture, and affords the

necessary sort of nourishment to the
Excess of moisture, as
well as over-much dry-

P thil;ifmtiﬁzlpk:;?t. the f'requent.lg a.ri.se from waunt of moiz:«sture

in the soil; it also acts beneficially,
by causing the more equable diffusion of nutritive matter
which already exists in the gronnd. Excess of moisture
will, however, rot the plant ; hence the objection to cultivate
wet land. On the other hand, it is necessary to recollect
that too much dryness stints the growth or altogether
destroys the plaut. Great care and attention, with a certain
amount of local practical experience, are essentially neces-
sary to guard agaiunst both these evils.

* Indigo fields require to be watered on the eighth day
after sowing, and ouce a week during dry weather, aund
fortnightly if the season be fair,

The usual means by which land is xmgated in thig Presi.
dency is either the Picota or Cavalay.

A Picota requires three men to work it and a boy to
Picots, or Yothum— GiStribute the water on the ground.
cost. These will water about one cawnie of
ground daily, and on an pverage, cost 10 rupees per month,

The cost of erecting a picota is about 16 rupees.

The cavalay requires a pair of bullocks, with a driver and a
Cnvala: : boy; these will water about three
cawnies of ground daily, and will cos

roots, and prevents the bad effects that °

- Ravages te\f insects,
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about 13 rupees per month. T'he cost for erecting a cavalay
and purchasing bullocks will be 64 rupees.

One or other of these appliances will be necessary for
supplying the vats, &c, of the factory with water, so that if
land adjoining the factory is culiivated, it may be turned
to account either way. The cavalay should be pr. eferred, as
the bullocks will be of service in furnishing and carting
manure, ploughing the ground, conveying the plants from
the fields to the vats, &. When the cavalay is not worked
in watering the fields or filling the vats, the driver and boy
may be employed in keeping from three to five cawuies of
grouund free of weeds.

Indigo plauis are liable to be attacked by caterplllans,
which sometimes devour the greater
part of the leaves ; they should, there-
fore, be sought out and destroyed. When they are numerous
in the neighbourhood, dusting the fields with powdered
quicklime early in the morning, before the dew evaporates
from the leaves, is a very successful mode of keeping out
caterpillars and other insects.

The appearance of the blossoms iudicates the period at

which the plauts are mature, aud they
Signs of maturity. may then be gathered for the purpose
of extracting the dye. This period may sometimes be
ascertained by the leaves breaking between the fingers with
more or less brittleness. When the root leaves begin to
ripen and drop—which generally happens when the plants
are about three months old—it is an indication that the
plants are ready for the sickle.

how preven

“In cutting the plant, care should be taken ot toleave too
ghort a stem in the ground, but to cut imwediately above
the ripe or yellow leaves, so as to leave from six to eight
inches of the stalk above ground. The leaves, as is well
known, are the respiratory organs of the plaut, avd in ordor
that the stalks may rapidly throw out buds and shoots, the
more lower or yellow leavesare left the better; and the larger
:he stalks, the greater the subsequeut branching. Still
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" greater attention should be paid to this matter in a second
and third cutting.

A day or two after the first crop has been gathered, the
fields should be thoroughly weeded, and the ground loosen-
ed with a plough or hand-hoe; all clods should be broken,
" the fields manured and the ground levelled. The fields

should then be irrigated, and the irrigation be carried on as

before stated, viz., once a fortnight in fair, and twice in dry

weather. In about a week or ten days, the stumps will

begin to throw out shoots. Itis at

Greatest vigour when
attained,
attain the greatest amount of vigor,and
thus yield a large amount of dark-colored folisge. Each
plant will throw out as many as ten and twelve branches if
sufficient lateral space has been allowed them. In the third
- week, and again in the sixth week, after the first cutting,
the fields should be weeded ; on each occasion of weeding,
the earth around each plant should be loosened and the
plants watered, and they should be carefully attended to, to
prevent the ravages of caterpillars aud other insects., In
about three months, the fields will be ready a second time
 for the sickle.

In a day or two after the second crop has been gathered,
the fields should be again weeded, and
_ the earth loosened and manured, and
immediately afterwards irrigated. The same attention
should be paid to weeding, watering, &c., as for the first and
second crops. In three monthsafter the second cutting, the
fields will be feady a third time for the sickle. Instead,
however, of being gathered, the plants are now frequently
allowed to run to seed ; and in about a month or six weeks,
the plants will be laden with small pods, of about two inches

Pericd of second cutting.

in length, each containing from three to ten seeds. The -

seeds will be known to have become mature by the plant
itself becoming more or less yellow, and by the pods becom-
ing of a dark brown color, The plants are now cut down

the second sprouting that the plants

.
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and dried in the sun for a few days,
and the pods gathered, either by
threshing or by the hand. The pods are now submitted to
a wooden mortar and pestle to be Lusked; the seeds are
further dried in the sun for a week or ten days, and after
they have been winnowed to free them
from chaff, they are collected and pre-
served in closed earthen vessels. The seed will be of a light
yellow color, aud will be full-grained if the plants have
been properly irrigated. The seed

Collection of seed.

Preservation of seed.

Best seed from second

- erop. from the second crop is the best, and

Market value of seed.

only from this crop should seed be pro-
cured ; the second crop, moreover, yields nearly double the
quantity of seed yielded by a third
cvrop. The market value of seed is
about eight measures per rnpee.

After each cutting, the plants are gathered and made np -
into bundles, usually of 7 feet girth
each, for the purpose of being con-
veyed to the factory, to be stacked into the steeping vat. In
making or tying up bundles the cuttings should not be
roughly handled, nor should they, eiher then or subse-

Gathering.

" quently, be subjected to any great pressure, as they are

-

thereby likely to get contused. The secret of success con-
sists in having the plants up to the vat as fresh as possible—
they should be removed to the factory as rapidly as they are
gathered. The cutting shonld invariably take place between
6 and 10 A.x, and it is always best to avoid cutting later, as
exposure to the sun scorches the plants, and this materially
interferes with the success of future operations.

1t is necessary hiere to state, that the proportion of dye
obtained from every hnndred bundles
of the plant from the three crops, is as
follows :—
From the 1st crop......... 1 maund.
"“* From the 2ud crop ...... 1} maunds,
" From the 3rd crop ..., 1 maund.

-Proportion of dye from
the three crops.
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11. Manuracrure oF THE Dye.

We are now able to enter on the consideration cf the
Division of subject of SUggestious for the improvement of the
Part 1L manufacture of Indigo, and as the
various processes are of importance, & separate consideration
shall be given to each of the following heads: boiling,
beating, collection of fecula, pressing, cutting, cleaning and
packing. .
On the arrival of the plants at the factory, vo time should
Boiling. boilers 6lled with water for the purpose
of being boiled. The boiling should be continned nutil the
leaf yields its coloring mntter to the water ; iu the meaun
time, each boiler should have an attendant with a large
prong with which the plau\tS Bh()u‘d be cousta.utly kept
under water, and who should be careful to see that the heat
“uf the five is reduced the moment ebullition occurs, for if the
‘boiling is carried on longer than necessary, the coloring
matter will be destroyed. This requires a great amoout of
practical knowledge, and no rale can be laid down which
aloue will be sufficient for the guidance of the inexperieuced.
By opening the cocks occasionally, and observing the
color of the decoction (which should be Bomewhat oily in
appearance, and huve a reddish color with a pecualiar musty
odour), we may judge that the period for discontinuing the
boiling has arrived.

At this stage the liquid shounld be drawn off into the

. beating vat and there beaten with oars
Beating.

doue by cooly labor, but in gome places au apparatas with

puddies reaching to within a couple of inches to the bottom

of the vat is used, and worked by auimal power.

The consideration of capitalists should be turned to the
Proposition for a steem question—Whether a steam engine of
engiue, 10 horse-power with an apparatus for

pumping attached, might not be employed so as to facilitate

be lost in stacking them into large.

or paddles. Hitherto this has been.
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labor of every kind in the factory, such
as pumping up water for the boilers,
working the paddles in the beating vat, &c. ? When not

Cost of a steam engine.

" thus employed, it might be Bronght into play for general

irrigating purposes. An engine of 10 horse-power will
cost about 8,000 rupees, and would irrigate from eight to
twelve cawnies of land. The cost of fuel wonld be trifling, -
inasmuch as wood might be substituted for coal, aud the
refuse of the Indigo plant also be used to effect still further
economy of fuel. Bratties, or cow-dung cakes, also mxgh
furnish cheap fuel for an engiue.

- The beusting, if properly carried out, will not require

- above an hour; possibly less when machinery is used.

Alter the liquid in the vat assumes a black color, and the
froth which first formed bas subsided, fresh froth is thrown
up ; but the air-bubbles will be found smaller and of a more
nniform size, and will give to the fluid a white dazzling
appearance. It will now be necessary
to test it : with this view, if some of
the liquid be takeun on a white plate (China-ware), the fecula
will be seen settliug into dark colored flakes, and the
supernatant fluid will be of a yellowish color; a secoud
examination will be necessary some twenty winutes after
the first examination ; the sediment or fecula will then be
found to be coarsely granular, moving along the plate, or
inclining it to either side, and the water will have become
of a bright yellowish color, and sometimes even brown.

Testing.

The change in color, thongh saudden, is readily detected
by watching the liquor; the mode of detection by the plate
process, however, is quite sufficient to those who have had
a little experience.

1t is important to koow that if the beating is not suffi-
ciently carried out, it occasions & great
loss of the dye, for instead of the dye
becoming oxidized and precipitated,
it remains suspended in the fluid and may be let off with it.
Ou the other band, excessive agitation breaks up the grains

Evils of insufficient as
well ag excessive beating-
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into a fine powder, and the deposition of the dye is thus
retarded. Norules, however correctly and clearly expressed,
can supply the place of a little practical knowledge, and
the process when ounce seen. ptactically carried out, is nob

readily forgotten. The moment the beating ceases, the .

froth in the liquid should disappear,

terA %233?1"2%‘31{‘)12{ leaving a clear surface of a chocolate-

ed. brown color intermixed with shades of

blue; the absence of this latter tint will at once -indicate
that something has gone wrong.

All pIeClpltﬂntS are not ouly utterly useless, but even

injurions to the dye, as they deteriorate

P\ ecipitants useless and

7]
even injurious, its quality. The essentials necessary

to ensure a profitable yield, are that
the plants should be fresh, healthy and of vigorous growth,
the water clean and pure, and the different processes of
boiling and beating carefully attended to. The best preci-
pitant is a thorough beating, which is necessary to give
the liquid abundance of fresh air, so that the dye should
become fully oxidized by combination with oxygen from
the air—then, its own weight will precipitate it to the
" bottom of the vat. The apparent gain said to be obtained
from the use of lime-water or ash-water is nothing beyond
the additional weight of earthy matter and other impurities
which interfere with the quality of the dye and thus reduce
its market value.

It is necessary here to briefly describe the chemical
changes which are supposed to take
place, and to state the objects kept in
view in the different processes necessary in the manunfacture
of the dye. Opinions of chemists are divided ou this sub-
ject, and the chemistry of the process has not as yet been

correctly ascertained : one set of che-
thz::gf;::“" °‘f“"°“ °® mists believe that in the Indigo plant

the dye exists in combination with
either an acid or an alkali which keeps it colorless nntil it

Chemical changes.

has been separated from this combination; another set
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assert that Indigo does not exist in the p]ant; but that it
is formed during the manufacture by a peculiar process
while fermenting.

The generally received opinion, however, is that boiling

. reduces the plant into its primar§ sim-

chgsgg;’_se“ chemical = 11o constituents, prior to the changes
which attend their final resolution into

water, carbonic acid and ammonia. The usual process of
fermentation operates much in the same way s boiling,
but it is not quite so manageable. These changes are as
follows : the water, assisted by heat, penetrates the immedi-
ate particles of the plant aud dissolves the gum as well as

the gum-resinous sap; at the same time the alkali and oil,

aided by heat, unite and form soap; this mixes with the
gum solution natural to the plant, and renders the fluid
saponaceous and opalescent ; it is then sufficiently consist-
ent to hold the resin or dye in suspeusion in the form of
innumerable spherical globules.

It is well known that the sap of the Indigo plant contains,
besides salts, oil and resin, gnin and other substances
which are of a mucilaginous nature; and though the dye
or resin itself is insoluble in water, the ebullition favors its
formation into a mucilaginous aud saponaceous fluid suffi-

" ciently thick to enable it to retain the resinous dye in

solution. The formation of the soap assists, no doubt,

~in the separation of the resinous dye from the salts and

oil contained in the plant, which unite to render the
fluid saponaceous. The union of the dye resin with the
liquid is mechanical ; the decoction obtained being not a
chemical, bat a mechanical mixtare. It is now the object
of the manufacturer so to treat this fluid as to caunse a
precipitation of the dye, snd for this

: purpose he practises what is termed
agitation, or beating. This brings every part of the fluid
in contact with the stmosphere, and as the Indigo containg
a swall portion of iron, it readily attracts oxygen from the
air, aud by becowing oxidized, gains weight sufficiently

16

Agitation.

$
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to render it heavier than the menstrum in which it has
hitherto been suspended. From the friction of the Indigo
globules against each other, caused by the agitation, they
unite into grains, as well by their mutual affinity as by their
viscid quality ; they thus become sufficiently large to be
precipitated by their own proper weight. The vat should
now be allowed to stand for a couple of hours, when the
supernatant fluid should be drawn off by two sets of plugs,

which, without the loss of time attending the use of a small

aperture, prevents also the rush of water and loss of dye
consequent on the use of one large opening. The water
should at first have a dark brown madeira color, and as it
continues to run out, it may vary slightly in color from the
above. A brownish scum which rises to the surface shounld
be carefully removed with a bamboo, which by extension
across the vat, allows the scam to collect around i, while
the liquor escapes through the plug-hole.

The water having escaped the fecula should be washed
down with fresh clean water, so as to collect it at one
end of the vat. There should be a drain here for convey-
ing the water from the fecula through a flaunel strainer

into a reservoir, from whence it should be passed a second .

time throngh a flannel strainer into the boiler. The object
of these strainings is to free the Indigo of sand aud
other impurities. Cotton cloth is generaily used as a
strainer, but flannel or serge would be better, because their
loose down will more readily arrest foreign bodies, The
best kiud of strainer is a freely perforated box with a tightly
fitting frame within, to which the flannel should be fastened.
The box thus prepared, should be slung to the month of
the drain. The filtering is a slow and tedions process;
attention should, therefore, be paid while constructing the
box, to have it sufficiently large, so as to facilitate this
process as much as possible,

The various processes in the manufacture of Indigo

should be carried out expeditiously, more particularly that
k of boiling ; for if after agitation the fluid is not submitted -~
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$o the boiler almost immediately, fermentation commences,
which will, in great measure, deteriorate the quality of the
. dye. After the boiler has received the strained fluid, no
time should be lost in bringing it up to the boiling point,
and the liguid be carefully attended to while boiling. There
should be an attendant at each boiler with a large perforat-

ed ladle, who should, the moment ebullition takes place,

keep the liquid agitated in order to prevent the fecula from
settling, or becoming attached to the sides of the boiler, It
this is not attended to, the fecula gets burnt, and' this
damages the quality of the dye.

To avoid delay, manufacturers are in the habit of having
water boiling in the boiler before the fecula or dye-fluid
reaches it, which is an excellent plan as it saves much time.
The object of boiling the agitated fluid at this stage is to
concentrate the active principles.of the dye, by causing the
evaporation of the watery elements and volatile ingredients
it contains. I also favors the further oxidation of the dye
by bringing it into contact with the oxygen of the atmos-
phere. The dye by boiling attracts oxygen, and the heat
facilitates the combination with it; and when this takes
place, it gives out a strong sugary smell in place of the
musty odour it had at first.

The fluid should now be turned out into what are called
the “tables” by opening the stopcocks of the boilers, The
liquid should be made to pass through another flannel filter
while boiling-hot, as it will then hold in complete suspension
the active vegetable principles; whereas, if the fluid in the
boilers be allowed to cool, the principles become precipitat-
ed, and consequently will not pass with the fluid through the
glter. The *“ table” alluded to, consists of a vat built in
proportion to the cubic contenta of the boiler. This should
bave within it on either side of a floor a walling of masonry, or
wood of about two feet in height. . On this should be placed
a strong wooden frame, and on the frame should be laid a
stout sheet of cloth having its ends drawn up and fastened to
the walls of the vat by means cfiron rings; within this
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sheet, the decoction rich with the fecula should flow. After
& while, the fluid percolates through the sheet into the vat
below, where it is allowed to stand for a time till any
remuants of the dye it may have held in suspension aud
carried with it below the sheet, are precipitated. This is
ascertained by the color which the fluid has when the plugs
are removed and it finds its way out of the vat.

L}

Any fecula found on the floor of the vat, is now collected «
and .conveyed to the reservoir vat to be retarned to the -

boiler with the fresh decoction. As the water percolates
through the sheet, the ends are gradually raised and tied

together soas to collect the whole of the fecula on its
" surface, when weights are placed on the cloth to express as
much of the fluid as possible: for this purpose it may be
allowed to stand for several hours, sometimes for a whole
night. When the weights are removed, the dye will be found

to have attained the cousistency of a stiff paste, when it is
transferred to the press-box. ‘

The press-box consists of fonr pieces of well-seasoned

Préss-box. * tough wood, perforated on all sides

and kept together in the form of a box
(without top or bottom) by means of iron screw rods fasten- *

ed with nuts, so as to be able to sustain considerable lateral
pressure, when the moveable top and bottom approximate in
screwing the press. The box should measure inside 3 x 2}
feet, and have a depth of 1 foot; the bottom of the box,
which is moveable, should also be freely perforated. The
- box is to be lined with a coarse cloth of length and breadth
sufficient to cover in the dye with which it has been filled
from the tables, the bottom having been previously placed
on the platform of the press exactly between its screws.
The top of the box, which should be about 7 or 8 inches
thick, and made &0 as to pass easily down into the box, is
now put on, and the whole placed immediately uuder the
press-beam, ;

The pross-beam shounld then be let down and when the
water ceases readily to essape theough the holes, the beams

-
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*

should be screwed down by degrees until the top disappears

- within the frame of the box. When still more pressure is

required, a couple of wooden blocks may be placed between
the top of the box and the under part of the press-beam
moved by the screw. Care should be taken to have the
frames freely perforated, and the holes should be kept open
by occasionally driving a stout iron wire through them. Th‘e
perforations, by facilitating the escape of the water, permit
of the more uniform pressure on the cake, and this prevents
the fracturing of the formed slab. The time allowed for
pressing should never exceed eight or ten hours. The forrj'e
thos excited will reduce the Indigo from 10 or 12 inches in
height, to 3 or 34 iuches. When the beam has been remov-.
ed and the frame opened, a slab of well-pressed Indigo will
be found at the bottom of the press-box. The cloth should
now be removed and the slab cut up into 3-inch cubes.

Great care is necessary in the use of the pre=s. for if the
pressure be unequally distributed, or too rapidly comwuni-
cated by screwing down one end more than the other, the -
slabis likely to get injured. o

For cutting the Indigo, a wooden frame having a number
of partitions each of 8 inches square
with one edge of the partitions sharpen-
ed, can be used with advantage as it facilitates the. process.
‘The top of the frame is to have a board let in contaming.the :
factory mark, so that while the cakes are being eut into
squares, a little additional force will also mark them, and
both the operations of cutting and stamping might go on
at one and the same time. Some breakage will, of course,
occur, but if a cake break it should be slightly weh!:ed a.n‘d
the pieces brought together by a little force, which will

Cutting.

- cause the fragments to adhere. The practice often resorted

to of breaking up the cakes to have them snbmitted.to the

press-box a second time, is objectionable as it deteriorates
the dye.

The cakes having been cut and stamped, should now be

’ placed on a tray with a double layer

of stout coarse cloth having a layer of
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.

good bibulons paper between. The common nnsized coun-
try paper answers the purpose very well. On the frame

thus prepared the cakes shonld be gently and carefully laid,

about 3 inches apart. The tray should then beremoved to
the drying house, and there be placed in a loft where it
should remain for some three or four days, after which the
cakes should be as carefully removed on to thestages in the

drying house, observing the same interval of space as was -
given when they were placed on the tray. The stages may -
be formed of wood or bamboo. The cakes will retain their

sugary smell for some days, unless something has gone
wrong in the manufacture, such as excess or insuofficiency
in boiling. The cakes when drying, should never on any
account be turned, for this drives the moisture from the
surface to the centre. The drying house should be capa-
cious, airy, and well lighted, for if not so, the white coat
which the eakes of Indigo acquire from the growth of fungi
upor them, will not occur; as it is well known that light is
essentially necessary for the growth of these fungi; and it
being desirable that the cakes should be as sound as possible,
their growth should be encouraged by the free admission of
light and air.

‘When the Indigois dry, each day’s manufacture is taken »

up and cleaned with a very soft brush.
Soft brushes are best, because hard
brushes remove the white fungus covering the cakes, and
thus take away from their appearance and valae.

Cleaning.

The cakes are now carefully compared and arranged,
- after breaking off the edge of one side

of a cake for the purpose of exhibiting
its inoer surface. They are then packed, and in doing so,
a sample cake is generally kept, which should be one of the
worst in the box. Natives, however, frequently exhibit the
best as a specimen,

Packing-

It will take nearly a month before the cakes are thoronghly
dry for packing iuto boxes; and in packing them, they

ought to be arranged so closely to each other as not t,'.‘.,}ffé"i 5

- o
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displaced on moving the boxes. There is always a quaatily

of broken Indigo which should be packed separately. In
packing the cakes it is a good plan to put down a layer of
soft cotton at the bottom' of the box, and a second layer
about the centre, and on the top tbere should bea third
layer of cotton before the 1id of the box is put on. This, if
properly done, is sufficient to keep the cakes firmly in their
places, and consequently no friction or displacement can
occar. Simple as the operation may seem, it requires some
practical skill to pack the cakes neatly and correctly.

A short description may now be given of the apparatus
required for the manufacture of Indigo as proposed, and
which has been termed the “ European method.” Of the
apparatus already alluded to, the following are the most
important, viz., Boilers, Beating Vat, Tables, Press-box
ard Press.

Boilers skould be of eopper, two, three or four in number,
) accordiug to the qnantity of plant to
Boilers. be boiled. Each boiler should have a
diameter of 5§ feet at top and 4 feet at bottom, and bave
on a level with its lower part a stopcock at each side, one
to lead to the agitating vat and the other to the tables. The
drains leading to these parts should have a filter suspended
at their mouths whers they open into the agitating vat and
tables.  The filter is usually a wooden frawme, of 1} feet
square, the bottom being formed of a layer, of flannel,
through which the decoction filters in passing fo the vat
and tables,

The Agitating Vat, built either of stone or wood,
should be 18 x 14 feet, with a depth
of 84 feet. On a level with the floor
of the vat, there should be two circular holes of 14 inches
each in diameter, and 1 foot apart ; these holes should lead
into a reservoir. One foot bigher than the above, there
should be two other holes of the same size leading into
another reservoir. The floor of the vat should be made to
slope towards these opemings. The openings should be

Agitating Vat.
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furnished with a tubing of copper, or they should be ent
through a solid slab of granite and be mnicely fitted with
wooden plugs, wrapped over with flannel and made air-
_tight. The upper plugs are to be opened when the super-

natant liquor is required to be let off ; and’ from the re- -
servoir where these open, there should be a drain to convey
the fluid to the adjoining fields. The fecula is washed down .
with clear fresh water,and passes through the lower open-

1ngs (each of which openings has a filter similar to those
already described) into the reservoir with which they are
connected, and from whence the fecula 4s conveyed by
buckets to the boiler, passing throngh another filter before
entering. To save time, the boilers should be cleaned out
and refilled with water, and brought up to the boiling point
during the time occupied in the agitating process. After
the necessary time in re-boiling, the second set of stopeocks
(already alluded to) in the boiler shouid be opened, and the
fecula be allowed to pass on to the tables. Instead of employ-
ing men to agitate the fluid in the vat by means of oars, an
agitating punkah or paddle might be so coustructed as to
supersede this common and laborious mode of agitating,
and for this purpose, a wooden shaft, 16 feet long and 6
inches in width and thickness, should be placed across the
centre of agitating vat. It should rest on the wooden
blocks, having semicircular notches to receive the ends of
the shaft which is let into the vat walls. One end of the
shaft, external to the vat, should have a moveable crank
handle to work it, and the other eud should be furnished

with a fixed pulley. Into the portion of shaft within the -

vat should be fixed, at equal distances, three sets of paddles
or fans, each set having four arms, the arms should each be
3 feetlong, 2 feet broad aud 1 inch thick ; each set of paddles
should be encircled with quarter-inch iron tires at the ends,

(. e., two tires for each paddle), for the purpose of fixing the

arms of the paddle firm on to the shaft.

The crank eud can be worked by human power, and the"

pully end by animal power. This is done by attaching it
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- to awooden frame-work 8 feet high, and 12 feet wide, with

a perpendicular shaft, 8 feet long, having a fixed drum at
its upper third, and a levér arm at its centre. The two
ends of the perpendicular shaft should be made soas to
evolve in the frame like a pivot. A circular strap or rope
should encircle the pulley at the end of the shaft acroes the
vat, and be made to pass round the drum of the perpendi-

~ cular shaft in the frame-work. By yoking a pair of bul- .

locks, to the free end of the lever of the perpendicular
shaft, the shaft is made to turn on its own axis, which

.causes the vat shaft, with its attached paddles, to revolve

algo, and thereby uniformly to agitate the liquid in the

~vat.

By having an apparatus of this kind, either animal
or human power may be employed, at the pleasure of
the manufacturer, for the purpose for which it is recom-

‘mended. .

The table is & cistern 12 X 4 feet, with a depth of 3}
feet ; about two feet from the bottomn
of the tables there projects a ledge 6
inches wide, and on this ledge should rest a stout wooden
frame, crossed with 2-inch rails, and on which a stout sheet
rests. The fecula, on escaping from the boiler and passing
the filter already mentioned, falls on the sheet for the

Tables.

~ purpose of being drained. The water passing to the bottom

of the table is allowed fo stand for two or three hours, so
that any fecula carried through the sheet may become
precipitated. At the floor of the table there should be a
couple of holes with plugs, through which the drained
liquid may pass into the adjoining fields. The fecula found
at the bottom is collected next day and taken to the boiler,
together with that which is brought from the agitating vat.
The ends of the sheet may now be raised, the fecula
collected in the centre, and the folds laid over so as to
cover in the fecula, and weights placed over it to exprees
more of the fluid; it is thue kept draining for about four
hours, when the weights are removed and the7 fecula (now
1

.
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brought to the consistence of a stiff pasto) is transferred to
the press-box,

The press-box recommended, has been already fully des- -

_Press-box. cribed under this head (vide page 124.

The press consists of two upright beams of wood 4 fect .

- in" beight and about 4 incles thick,

each having a groove on the centre of
its inner surface, so as to allow a play of two feet to a cross
beam-5 feet long, which screws up and down between the

Press.

uprights. The uprights are mortised to a platform formed .
of two beams, each 5 feet long, 6 inches wide,and 4 inches

thick : these are connected by a couple of cross pieces of
same breadth and thickness which serve to keep the beams
about two feet apart ; and it is to these cross pieces at each

end of the platform that the uprights of the press are fixed.
" On the cross pieces within the uprights of the press, are
placed two boxes, each furnished with a female screw.
‘I'here should also be two male screw-rods, 3 feet in height
with a diameter of 2} iuches, placed s0 as to work into the
female screws ; the upper ends of these screw rods should
be made so a8 to receive handles for working the screws
with,

The cross beam of the press bas a simple box let into it
through which the rods pass to enter the female screw on
the platform ; the ends of the cross beam, as already stated,
play into the grooves of the uprights, and which when
worked down, leaves a space of oue foot between itself and
the platform. The press-box being placed on the platform,
the cross beam is let down, and when thq water ceases to
escape, several blocks, about 4 inches thick and of the samo
length and breadth as the top of the press-box, are placed

in it to give a deptb of 8 or 10 inches, as found necessary,’

80 that when the scrcws are worked, tho top (with the
blocks) is driven well into the box, reducing the mass of

fecula from 12 inches to a slab of 3 inches of Indigo., In

working the press it is pecessary to observe that both

screws ave carefully and evenly worked, for which purpose
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there should be an attendant at each screw to watch that
the force be exerted gradually together. Unequal pressure
injures the Indigo, and causes it to fracture subsequently.
After an interval of eight or twelve hours, the beam is

" raised by unscrewing it, the press-box opened and the

cloth uufolded, when a well-pressed slab of Indigo ig seen
at the bottom.

For the purpese of cutting and stamping a square 3G-
inch frame is required, and which
. shounld be divided into twelve parti-
tious, each 3 inches square. If at the top of such frame
a board be let in with the factory mark, the cakes may be
stamped at the same time that they are being cut, thereby
facilitating the processes of cutting and stamping.

Cutting and Stamping.

Before concluding, I beg to acknowledge having derived
considerable assistance iu the preparation of this HEssay, by
consulting the following works :—

Balfour’s Cyclopsedia of India.

Calcutta Review, No. 59, March 1858,

Ure’s Dictionary of Arts, Manufactures and
Sciences..

Peddington’s Paper on the Manufacture of Indigo,
dated 10th June 1829.

Inpico.—Varions schemes bave been initiated from time
to time for the improvement of this dye, with little or no
success: recently Surgeon Major Ranking, of the Bengal,
Cavalry, was reported to have secured a Patent for the
improvement of the dye by the addition of Hydrate and
Nitrate of Potash to the decomposing or permeating vat,
and the produce of the Indigo is increased 25 to 60 per cent.
and the labeur of beating #nd its attendant expense in the
oxidising vat is diminished by the Indigogen or white
Indigo, coutained in the solution being readily soluble in

v the Hydrat: of Potash that is added to the vat and the ozygen
- of the Nitrate of Potash which is also added, removes an
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atom of Hydrogen from the white Indigo, and the blue

Indigo is at ouce precipitated in its nascent state. This is
the only explanation I can arrive at in this matter.
Since the following interesting communication from H. C,
Willock, Esq., of Azimgarh, appeared in the Asian, which
I here insert as it treats of a new product, viz., Indigo
green as well as the Indigo blne being manufacbmed from
the same plant.

On October 5, 1887, Mr. F. W. Tylter, of Goruckpore,
N. W. P., filed two specifications in the Patent Office,
Culcutta, viz., No. 178 of 1887 for the prodnction of Indigo
green, dlrect. from the Indigo plant, and No. 179 of 1887

" for iucreasing the quantitative production of Indigo bine
direct from the Indigo plant,

In the manufacture of Indigo green, by Mr. Tylter’s pro-
cess, the plant is first crushed, and then placed in the steep-
ing vat with water and well worked and mixed for about
half an hour, more or less, care being taken, that the
. crushed plant is kept completely under the surface of the
water. Itis then allowed to steep for two or three hours,
more or less, according to the state of the weather the
liquor being carefully drawn off before any fermentation
takes place. The liquor whilst being ran off from the
steeping vat, should be carefully strained, so as to prevent

vat.

The liquor thus obtained is of a bright, deep green colour., |

It is then beaten off in the nsual manner, the beatiug pro-
cess taking somewhat longer than in the manufacture of
Indigo blue. During the beating process, the liquor froths
a great deal, and gradually turns to a deep rifle green,
when it is allowed to settle, aud the water drained wp in
the nsual manner. The fecnla is then collected and strain-
~ ed before being placed in the boiler, when it is carefully
boiled and runon the draining table. When sufficiently
" drained, the green malis prepared and cat into cukes in
the usual manner, :

all refuse vegetable matter from passing into the beating
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For the manufacture of Indigo bhue, the plant is crushed
a8 in the process for the Indigo green, as above mentioned,
but iustead of being taken out of the steeping vas$, before
fermentation takes place, it is allowed to steep and ferment
a8 it is uow done. When the fermentation is sufficient,

- the liquor is run off, the rest of the process being exactly

the same as it is now carried out in the manufacture of

: Indigo blue. The blne so obtained is equal to the best

blue as now made, the prodnce being one hundred per cent.,

" more thau is obtained by the present mode of manufacture.

By crushing the plant, the vat space occupied is about =~

half that requnired for the same quantity of uncrushed
plant. Cloth dyed with the Indigo green, as above obtain-

~ed, is of a bright emerald green, the darkest and lightest

shades being obtainable,

I mote iu the [ndian Planter’s Gazette that Captain Olpherts
has also manafactured a green dye, but he states that he
obtains his green dye from the Indigo blue waste water by
the use of chemicals and precipitants for which he has taken
out a Patent No. 168 of 1887. You will see by the above
process as Patented by Mr, Tylter that no chemical or pre- -
clpitants are used in any way on either of the above pro-
cesses, This is in itself a recownmendation, Amwmonia and
other precipitants being expeusive and, secondly, in the
trade are objected to. '

. Armirician Inpigo.—We learn from Munich that ¢ Arbi-
ficial Indigo equal to Indian, has been discovered here by
s scientific man,” This ig not by any means the first timae
that an announcement of this kind has been made, and has
caunsed some alarm in Mincing Lane snd elsewhere. But

" the artificial product of the laboratory has as yet failed to
. meet the requirements of manufacturers. Yet it is always
-4 on the cards” that some chemist will invent a perfect

. substitute for the Indiun dye, and thereby be instrumeutal

in ruiniog a very importaut industry in this country. The
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following table shews®the guantities and value-of Indigo
exported from India in ten years :— A
Year. Quantity. Value. | Year. Qnantity. Value.
— cwt. £. — cwt. £.
1869 ... 99,206 2,893,823 (1874 ...115,980 3,555,350
1870 ... 98,085 3,178,045 (1875 ... 81,466 2,576,302
1871 ...103,184 3,192,503 {1876 ...110,392 2,875,065
1872 ...115,414 38,705,475 [ 1877 ...100,384 2,962,786
1873 ...115,212 3,426,824 11878 ...120,605 3,494,334

We are iudebted to Chambers’s Encyclopzdia for the
following remarks ;—

“This dye is, without doubt, the oldest in use ; the Greeks and Romaus
obtained a knowledge of its uses from India, were its employment has been
very goneral for a great length of time. Much obscurity involves Indigo
and its early use,in consequence of the variation in its name ; for instance,
the Tamils of India call the plant Averiec and the dye itself Neelum ; in
Sunscrit, the plant ia Vishashodanie, and the dye Nili and Nilini, whence
the Anil of the Portuguese. 'The Malays call the dye Tarom,and the
Arabs, Neel. Commercially speaking, indigo may be said to be the pro-
duce of India and Central America, as these are the only localities which

" supply the recognised form of the article. In India, the chief seat of the
ludigo Manufaeture, Bengal is the most important district. The total
quantity received in Great Britain in 1861 was nearly 80,000 cwts.—a vast
quantity, when it is borne in mind with what difficulty it is caltivated and
manufactared. When pure Indigo has a rich, dark-blue colour, almost
purple, it is in small cubes or parts of cubes, and its facture shews'a
tendency to break up into square picces, and indicates cracks in its sab-
stauce, often filled up with a film of whitish efflorescence, probably the
Jime used in precipitating it. 1t has neither taste nor smell, and its
specific gravity is about 1'50; if rubbed with any hard substance, it gives
a streak with a bright coppery Instre. The varieties recognised in com-
merce are—1st, Bengal, which, from the care taken in its preparation,
and the large scale on which it is made in that district, is the best; and
its varions gradations of quality, ten in uumber, varying from 9s. to 5s.
per pound, are always kept distiuct. In other sorts, they are usnslly
much mixed ; 2nd, Madrasand Kurpah ; 3rd, Oude ; 4th, Manila ; bth, Java;
and 6th, South American. The last is packed in serons or cases of dried
ox-skin, and its qualivies are distinguished as follows: lst, Flores; 2nd,
Sobres; aud 3rd, Cortes; all the others are in wooden chests, containing
about 250 1bs. each. Few materials are of greater importance to the
dyer than indigo, and none require the exarcise of more care and skill in

using. Being insoluble in water, it reqnires the action of other solvents

to render it capable of penetrating the fbres of the materials to be dyed.
‘Many compounds of great chemical interests have been derived from
Indigo blue. It was from Indigo that aniline (now so largely employed in

the production of the pigments known ag mauve and magentu) was first

obtained."”
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. Prate A.
Eeplanatory of the Ground Plan of the Indigo Factory.
A. Verandah of Factory.
B. Drying Room.
¢. ¢. ¢. Drying Lofts. '
p. p. ». Boilers.
E. £. E. K. E. E. Stopcocks on both sides of Boilers.
p. Channel leading to Agitating Vat. -
@. 6. ¢. Fans in Agitating Vat, »
f. Crank for working Agitating Vat.
., 2. Agitating Vat.
. Well.
K. K. K. Drain leading to Water Reservoir.
L. Water Reservoir. '
#. Fecula Reservoir.
N. Reservoir for passing water out, alter’ fecula has been
precipitated a second time.
0. Drain leading to Tables.
p. P. Tables with frames.
Q. Ground plan of Press,
R. Press,
8. Press-box walling.
1. Top board of Press-box.
v. Bottom board of do.
v. Section of Oven and Boiler.
w. Section of Draining Table.
X. Frame of Draining Table.
Y. Section of Water Reservoir.
z. Section of Fecula Reservoir. .
@. Section of Agitating Punkah.
b. Frame for working Agitating Punkah by animal power.
¢. Drum of Frame.
d. Yoke and Pole. .
e. Section of Drum.
J- Section of Pulley.
¢. Endless Strap.

«... h. Cutting Machine, with stamping board drawa out,

7. Section of do. do.
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Prate B. ‘ ' | .
Explanatory of Factory Buildings.

S Il - R - - T -

. Longitudinal section of Buildings.
. Verandah,
. ¢. Windows. . : Co .
. Agitating Vat. TOBACCO, '
. 'Il‘)ra.nsvers'esectlon o_f Buildings. . /TS HISTORY AND CULTIVATION® "
. Door leading to Drying Room. ’
. Main Door of the Building. R
. Old-style of Native Paddle for Agitation. - L. Histort. -
Copper Cup. . ' It has been sapposed by some that the use of tobacco
. Spoon. o was familiar to the Asiatics long before the discovery of
. Kuife vsed 'by Natives for cutting the slab into cakes, ‘ America. There is no doubt that the plant was known, and

its properties understood prior to that evenf. Columbus and
his followers, in 1492, saw smoking practised, for the first
time, by the natives of Cuba, who rolled the tobacco, which
grew wild in the beights of that Island, like a modern cigar;
and they subsequently found that a similar practice existed
on the Continent of America, but in different modes, some
smoking pipes and others cigars. Some writers affirm that
the plant was first discovered in the Mexican Province of
Yucatan, in A.D. 1520, where it was called petum. Both
the Mexicans and Peruvians practised chewing the lesf and
snuff-taking. ‘Tobacco was introdaced into Europe in 1560
by Francisco Hernandez, a Spanish Physician, who is said
to have brought the seeds to Spain. At the same time it
was mado known in Italy aud France. Jean Nicot, Lord

~ of Villemain, and Master of Requests of the French king’s
. household, was sent to the Portuguese Court in 1559, as
sgent of Francis 1I. When Nicot returned to France, in

" 1561, he presented the Queen, Catherine-de-Medicis, with
some plants, which he grew from seed purchased at Lisbon

~ from a Flemish merchant, who had obtained it from Florida.
Hence it was called Herbe-de-la- Reine and Herba-M ediciana ;
and from Nicot it subsequently received the generic term
‘,’Nicotiarm. It seems to have been first introduced into
] % By Sargeon-Major John Shortt, M.D.,, r.Ls, &c., Saperintendent-

# General, Vaccination, Madras. Originally publisbed in the Madras Bevenue §
Register, aince cularged. .
: 18 .

.
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; Englavd, shout A.D. 1586, by a Cuptain Lane, who, with
gsoms others had been left by Raleigh to colonize Virgiuia,
but who, their provisions having filed, and the Indians
proving hostile to them, reburned home in nine months,
During their residence in Virginia they learnt the nse of
tobaceo from the Indians, and, on their returu, taught their
compations the method of using it. Raleigh and sowe
yonng men of fashion speedily adopted the habit of smokiag,
and it gradnally spread in England. The tobacco plant was
introduced into Iudis in A.D. 1605, during the reigu of
Akber.

Various attempts were made to pub down the practice of
smoking in Europe, Heavy imposts were levied on smokers,
the use of tobacco was condemued in pamphlets, and bodily
punishment was even resorted to, but all without success.

" Some Eastern potentates endeavoured to check the babit of
svuffing by catting off the noses of those who indulged in it.
"The specific name of tobacco is by some considered to be de-
rived from the Indian word tabuc, by which the Caribbees
recognized the pipe in which the leaves were smoked. In
Tamil tobacco is called Poga Yellei ; ¥ or smoke leaf. A
cigar is known as churuttu,} the word cigar being corrupted
from the Spunish word Cigarris, signifying a suall tubular
roll uged for smoking. Snuff is from the Dutch Snufen,
and the German Schnuppen, meaving to draw in, or inhale
pulverised tobacco.f Tobaceo,in Mexican, Yelt, is derived
from & Haytian word § :

1I. BoranicaL CBARACTER.
Tobacco bolongs to the natural order Afropace, which

’ may be considered a section of Solanacee. According to

- the Linnean system, Pentandrie Monogynia. Habitat:

Central America; now cultivated in most parts of the
world.

& In Hindoostani and Persian, Tembeky ; in Telugn, Pogaku.

¥ Churpliv in ‘Tamil means a roll or curl, and the English word Cheroot

is probably & corruption of it. H

1 Vide Caasell's Hotauy; Percira’s Materia Medica ; Ainslie's Materia

,‘ Modicn; Royle's Reproductive Resources of India.
’ § Vide Prescott’s Conrquest of Mexico, Vol I, puge 85.

/__;’ . ‘ L -
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_v' Generic Characters.—Calyx, urceolate, five-cleft ; corolla

_much fonger than the calyx, funvel-shaped, five-cleft ;

regular-stamens : five stigmata ; emarginate ; capsule, two-
valyved,

Special Characters—Leaves, sessile, oblong, lanseolate,
accuminate, the lower ones decurrent ; throatof the corolla,
inflate, veutricose; limb with sccuminated segments; a
viseid herb; root, branching, fibrous; stem, three to six
feet high, erect, round, hairy, branching at the top; leaves,
very large, pnle-green, with glandular short hairs ; bracts,
linear, acute; flowers, panicled on the end of the stem and
branches ; calyx, hairy ; corolla, rose-colored ; -ovariam,
ovate ; style, long and slender ; stigma, capitate, cloven;
capsule, two-celled, opening crosswise at the top, loculici-
dal ; seeds, numerous, small somewhat reniform, brown.

1II. Varieries oF tae Genvs NicoTiana.

This genas contaius aboub forty species, most of which
yield tobacco, aud many are cultivated in gardeus in Europe,
"The species of Nicotiana are most of them herbs, rarely
under shrubs, aud generally clothed with clammy hairs or
down. 'The flowers are termiual, racemose orpanicled, and
of a white, green, or purplish color, The culyx is five-cleft,
permanent ; corolla, funuel, or salver-shaped ; divisions,
five plicate and spreading ; stamens, five-authers, dehiscing
lengthwise ; stigma, clavate ; capsule, two-celled, two-
valved ; valves, bipartite; seeds, minnte, numerous,

1. Nicotiana Tabacum, Linneus.~Common Virginian,
or sweeb scented tobacco, is an herbaceous plant with accu-
minated, oblong, lanceolate, sessile leaves, lower ones decur~
rent; throat of corolla, inflated ; segments of the limb,
pointed. This is & native of several parts of Americs. The
stem rises to the height of from four to six feet, and bears
piuk flowers. There are three chief varieties of this, knowa
in Amervica under the name of Qrinoco, broad-leaved, and
narrow-leaved. Lindley enumerates eight varieties of Nico-
tiana Tabacum. It is the species most commonly used in

the manafacture of tobacco and cigars, and isalso exten-
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sively cultivated in flower-gardens as an ornament, It
said by some authorities that this variety was introduced
into Burope by Sir Francis Drake. Shag, Returns, and
other cut kinds are prepsred from it, and named after the
localities in which they are grown.

2. Nicotiona Macrophyila.~Orinoco tobacco—is an her-
baceous plant with oval acute leaves clasping the stem;.
throat of corolla, inflated ; segments, short, pointed. This
plant is a native of America and is taller than most of the
varieties, the stem often rising to the beight of seven feet.
Tt is an ornamental sunual, bearing broad leaves and pink
flowers. - The wmilder Hayanah cigars are said to be made
from its leaves. ' : v

3. Nicotiana Rustica—This is the species nsually cnlii-
vated in Burope. It is known as English tobacco from
‘being the first tobacco introduced into England for pro-
pagstion. The much esteemed tobacco of Salonica and

Latakia is manufactured from this plant, and is known
in Bugland as Turkish tobacco, This species prodaces
white flowers, and seldom aftains a greater height than
three fest. The tobacco is of milder flavour, and is used
as delicate cut tobacco, and cigars. The Latakia, Syrian,
and Turkish tobacco are prepared from this variety. 1t is a
native of America, and is found growing wild in other coun-
tries, and popularly recognized as Hnglish tobacco.’

4. Nicotiana Persica—Landley—is an herbaceous plant,
clothed with clammy down, with the leaves of the root
oblong, those of the stem accumiuate and sessile; corolla,
galver-shaped, with a long tube and rather unequal seg-
ments. This plant is a native of Persia, and produces the
famous Shiraz tobacco.

5. Nicotiana Fruticosa, or, shrobby tobacco—an orna-
mental ever-green shrub bearing pink blossoms, it grows

" to the height of three feet, is & native of Persia and China,
and is used for delicate kinds of smoking; it is used for
cigars, but not medicinally.

6. Nicotiana Undulata, sweet-scented, or New Holland

, )
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¢ . .
‘;b?cco -3 green house-perennial, native of New Sonth
‘ ales, with white flawers, and is two feet high.

7' . . . ’ . ’
Nicotiana Poniculata, or panicled fobaceco—an annual

plant bearing groanish
. -yellow flowers, a nati
aud rises to the height of three foet, ’ e of Fere

8. coti, ; '
Nicotiana Glutinosa, or, clammy-leaved tohacco—also

nn annual plant, a native of Per .
. a, growing b i
four feet, with bright scarlet ﬁoweri. g to the height of

9. Nzcolz'anaf Plumbaginifolia.~Carl-leaved tobacco, an
o:;zl_amenbal deciduons, snnual, a wative of America ;vith
white blossoms, and rises to the height of two feet. ’

Tl x v !
10.  Nicotinna Pusilla, or, primrose-leaved tobaceo—nan

orn ) S ..
o ‘a;m.entai declfil‘)ons, bienvial, with white fowers, a native
o Vera Cruz, rising to'three feet, ,

goblaL Nicotiana Quadrivalvis, four-valved, or, Missoﬁri
: hccofan ornameuntal ansual, a native of North America
with white blossoms rising ouly two feet high. ’

12, ot
e Nicotiana Nana, or, Rocky-mountain tobaceowa
o zshgreen . honse-anvual, a native of North Awerica
1 white blossoms, rising only three inches high ,

13.  Nicotiana Lm'zgsdomjfii, or, Langadorfﬁ; tobacca~—an
ornamental aanual with greevish-yellow flowers
Chili, reaching five feet high. ’

M. Nicotiana Cerinthordes, or honeywort tobaceo—an

ornamental annuval, with i
, greenish.yellow flowers ; nati
country nnkuown, ¢ 3 petive

15. HNicotiana Re

. : panda, Havana tobacco~—an sunpal
Zxﬂ; white ﬁ'owers, a native of Cuba, rising two feet higb,

ewW species, natives of the Provi s,

may be particularized, " (»)f Puenon Aytes,

16. N. Canariensis—~having white flowers,

17.  N. Glauca~yellowish-green flowers, h

18, N. Longiflora—~white flowers,

13, N. Viscosa—pink flowers *

& pabive of

*

* Balfore’s Cyclopmtlia,
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IV. CurrivarioN of ToBAcCO IN AMERICA.

A ~—Virginia.—The success of the growth of this product
depends in a great measure ou soil, sitnation, climate, and
season. New ground or virgin soil produces the finest de-
scription. Plant or nursery beds should be formed, if pos-
sible, in moist sitnations, and should cousist of pure vegetable
mould ; the soil should be well opened out, the clods
crusbed and weeds exterminated. In some places the soil is
borned by the firing of brush-wood, or refuse-grass.

The seeds, after the beds have been prepared as above,
are scattered pretty thickly, and sometimes raked in. The
sowing generally takes place in the month of February ;
and, in from three to four mouths, the plants are ready for
transplantation, when they are removed to the field and,
placed on ridges at a distance of from eight to twelve
inches apart ; and, in some parts, where the soil is rich, they
are placed from three to four feet apart. The plants ve-
quire but little attention nntil they begin to throw out suc-
kers, which must be carefully removed by the hand as they
make their appearance; the weeds must be cowpletely
remaved, and the plants must receive the same attention in
this respect as a well-kept garden. The planter must be
guided, as to_ the number of leaves to be left ou each plaut,
by the strength and richness of the soil ; from six to six-
teen may be left, aud the tops are pinched away. The
plants are very liable to attack from caterpiilars. Conse-
quently, great attention will be necessary to free them
from these pests. The leaves now continue to progress to-
wards mataority, and they are known to be ripe by the
crackling sound given by the lamina on being broken, as
well as by its thickness. The plants are now ready for the
gickle, and, as they are cut, they are placed flat upon stakes
and exposed to the sun for afew days till they wither
and change color, taking a yellowish or brownish hue, and
they are at the same time protected from heavy rains and
dew. From this they are removed iuto log-houses and
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suspended from the roof, when the process of coving goes
on’x

B.—Waest Indies.~The Islavd of Cuba is celebrated all
over the world for its tobacco culture, from which the much
prized Havanah cigars are mauufactured. The nafural
richness of its soil and tropical climate make the Island
favourable o the growth of tobacco, and the cultivation is
carried on in very much the same manner ag in other Jocali-
ties, the plants requiring the greatest care daring their in-

- faney. The particalar kiud cultivated ou the Island is the

Nicotiana Repanda ; the plants when transplanted are
placed in rows three feet apart, bat this is vot done uutil
they have attained a height of from six to eight inches.
When they have established themselves in their new loca- -
lities, the lower leaves are removed and the plant stopped
at the height of three or four feet, from eight to twelve leaves
being left on each stem. This is done in order to strengthen
the plant, and add to the vigor and luxuriance of the leaves,
from which it is intended to manufacture tobacco. As the
plant progresses in height and vigor, the vigilance of the
planter is countinually required to remove the side-shoota
and suckers, and to destroy the caterpillars which infest
the plant from its infancy. As the leaves approach matu-
rity, they become somewhat paler in color, rich in aroma,
and feel rough when handled ; at this time they are cut

- down ; this is generally done iu the morning after sunrise,

and the weather during the tobacco harvest should be clear
and fine. The stalks are allowed to be on the field till
after mid-day to liberate their natural or acquired moisture, -
when they are stored ; and, on the followiug day, the leaves
are plucked off the stalks and strung up in rows to dry.

C.—Philippine Islands.—The soil is prepared and marked
out into convenient sized beds, which are generally from
five to six feet wide, and from eight to twelve feet long.
The soil is well opened up, the clods are crushed, and the
seed is sprinkled over with ashes .to prevent crowding,

* Captain Basil Hall’s Travels.
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which is likely to happen from their minutencss. The seed-
- lings show themselves in from five to scven days, when they

require to be carefully weeded to prevent the plants from
.being choked. -

The seeds should not be sown during the rains, as from .-

their small size they are sure to suffer from heavy showers;
and consequently, the nursery beds are frequently protected

on such occasions by a low shed, which keeps off the rain, -

and allows of ventilation until from three to five leaves are
developed. In two months from the period of sowing, the
seedlings will be ready for transplanting, but this will
_ depend very much on the reproductive powers of the soil.
Sometimes the period of transplanting may be deferred
without injury to a fortnight or three weeks later, when the
plants will have become stronger aud will bave attained
from eight to ten inches in height. Much attention is neces-
sary to prepare the soil in the cultivation of tobacco. In
~ Cagayan, where the best tobacco is produced, there arehigh-
lands and lowlands. Should the season be fair, excellent
tobacco is produced on the highlands when transplanted ; but
the lowlands are generally preferred in consequence of the
greater amount of moisture in thesoil by percolation fromthe
adjacent rivers, and this is sufficient to carry the plants
forward in the absence of rain; but should the moisture and
rain fail, the plant is dwarfed. The land having been well
cleansed and prepared, furrows about three feet apart and
from ten to twelve inches deep are made. The plants are
placed in them at a distance of three feet from each other, so
- that each plant occupiesa square yard. When first planted
out, the roots should be protected from the sun till they have
struck root afresh in the soil by being well covered with
earth. From the moment of transplantation, the plants are
liable to be infested with worms, and unless carefully
searched for and destroyed, they will devour many of the
leaves. Constant attention is necessary during the whole

period of growth. At times the destruction effected by

_ worms is so rapid that plants placed in the furrows on one

day disappear on the next; thus the field may have to be.
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planted over several times. When the plant has once
rooted itself in its new situation, there is no fear of its
destraction ; but the leaves will now be attacked, so thab
the plantation will require daily attention, night and
morning, during the period the plant is arriving at matu-
rity, tosave it from the ravages of the caterpillars. In fact,

‘the planter’s whole time will be occupied in weeding and

freeing the plant from worms, and removing suckers as
soon as they appear, to prevent the plant being weakened.

- Two mouths after transplantation, the plants are topped,

leaving on each from twelve to fourteen leaves, except in-
those intended for seed ; for the seed from subsequent crops
is not 80 good as that procured from the first. Founr months
after transplantation, the growth of the plant will be com-
plete ; and advantage must be taken of the seasons, so that
the plants may have the benefit of rain during the first two
months only, as rain is injurious to the tobaceo as it ap-
proaches maturity ; and very often, under these circum-
stances, the leaves become diseased and covered with white
spots, which render the crop worthless, Whereasa showey
of rain or two, when the leaves are thoronghly ripe, proves
of advantage ; for, although the leaves become discolored by
yellow spots, these are considered indications that the
tobacco was gathered in due time, and that it bears the
stamp of being well seasoned. The whole crop is not
gathered in at the sawe time, as the leaves do not ripen
together ; but the lower and older leaves ripen first, and the
others follow successively. The ripening of the leaves is
ascertaived by the stalks beginning to sssume a yellow
color, wheu they should be gathered. After the tobacco has
been gathered, the stem should be cut to within eighteen
inches of the soil. From the ““stool” left two, three, or
more- shoots will push out. As many of these as may he
thought desirable should be left, and the others removed;
those left form the second crop.*

' f
# Colonel .J oleph-de-li/gézeta.
o 19

/
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V. AusTBALIA.- :

In Australia the caltivation of tobacco has been making
great progress. The plants are grown in deep; loose, and
naturally rich soil, to enable the young and delicate plant
to sustain its rapid and loxuviant growth. Naturally rich
lands sre selected for the purpose, and when such is not
available, artificial means are employed to secure a good
crop. The rich alluvial flats in the vicinity of rivers and
creeks are taken advautage of for the purpose, and it is from
such localities that excellent returns have been obtained.
Stiff clays on the one hand, and poor sandy soils on the
other, should be avoided ; the former bheing too retentive
of moisture in wet weather, and apt to bake hard during the
snmmer, whilst the latter needs too much manure to render
it fertile, and is, besides, too dry. Medium soils will require
much manare. Bomne dust, gurno, and stable manures have
~ proved themselves to be highly valuable as fertilizers for
tobacco fields. A proper spot having been selected, and,
wheré necessary, improved by manuring, draining should
then receive attention, ag the tobacco plant suffers readily
from excess of moisturs, or atagnant water. The land shounld
be ploughed up to a depth of eight or twelve inches, and the
soil loosened by the subsoil plough, so as to loosen ib
thoronghly to a depth of eighteen or twenty inches, in stiffer
kinds of soils. New lands should always be broken up a
seagon before plauting, and allowed to be in a rough state,
and exposed to all the influences of the weather until the
following spring, when & second ploughing will be fouud
bighly beneficial. All clods should be carefully crushed
snd the sorface well harrowed and prepared for the recep-
tion of the plants. Whilst the {and is nnder preparation,
nursery beds bhave ¢o be formed in some well-protected or
sheltered locality, which is best dug by hand, and finely
raked., It is advisable to erect a frame over these, so that
they can be coverad over with calico or branches during

very hot or very cold snd wet weather. Calico, though
more expensive, is nevertheless preferable, as it also
affords shelter against .the often.very heavy aud continu-

\ ) .
\

/7 ,
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e

/A8 spring rains, which, if allowed to fall on the tender
[ seedlings, might demage or, at least, retard their growth,
" *P'he seeds are very fius, aud two or three ounces are

sufficient per acre. They should be thiuly sown aud but
lightly covered with soil. The beginuing of September
appears to he the best time for sowing the main erop. - A
second Ssowing may be effected towards the end of that
month or the beginning of October. The youug plants,
under favourable circumstances, appear above ground in
about three weeks; they are sllowed to grow undisturbed

_/until they have made thres or four full leaves, proper atteo-

tion being paid to them in the meautime to water them if
vequired, to handweed and thin the plants out if, by un-

‘equal sowing, they should be anywhere too thick. The

plants having attained sufficient size, as stated above, ad-
vantage should be taken of dull and rainy days, during
which they have to be transferred to their permanent
places in vhe field. They are carefully lifted {rom the seed
bed, 80 28 not to break the tender roots, singled out and
planted in the sgame mauner as cabbage plauts. Particular

" care is required in planting vot to twist or damage the

main or tap root, which shouid be dropped perpendicularly
into the ground. If dry weather sets in after planting, the
plants ought to be watered occasionally, antil by their
renewed growth thoy show that they ave established, Four
feat from row to row ig genevally allowed, whilst, except
perhaps for very large growing varieties, a distance of three
feet in the rows will be found sufficient. Planting opera-
tious may be carried on (during favourable westher) ip
November, and even up to Christmas; but early planting
is always to be preferred, the plants being established
before the hot summer checks their growth, whilst besides,
a second, and in exceptional cases, even & third crop may
be obtained from sach plants. The latter, after they have
made some fresh leaves, ave earthed up at their bage, snd
the space betweeu them has to be kept loose aud free from
weed by occasional hoeing. Once established, they gene-
rally grow very luxuriantly, and, form from eight to ten or
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more leaves before the flower buds appear. These and a

the lateral shoots, which may be formed, are carefully
broken off as soon as they show. The plants thus require a
frequent examination, which, even before, is necessary for
the purpose of collecting and destroying a caterpillar which
geaerally iufests tobacco plants, and which, if not early
removed, endangers the whole crop, as these pests will not
“only devour the heart of the plant, but also eat away large
portions of the leaves already formed, rendering them there-

by almost valueless. The leaves will, under proper treat- - v

ment, rapidly increase in size and substance; their colour ™.
is fine dark green, and their freshness sufficiently denotes
the luxuriance of the plant. By degrees, however, the leaves
cease to increase, their colour becomes duller, yellowish
spots make their appearance, and the best sign of their
ripening—a gummy substance exudes from their snrface
and makes them feel sticky. Experience alone can guide
us in regard to the proper season when the harvest should
commence. Though it is not advisable to defer it too long,
1t is nevertheless better than to commence too soon, as the
quality of the leaf depends, in a great measure, on its ripe-
ness. In harvesting, the whole plant is cut off close to the
ground, aud allowed to remain there for about twelve hours.
The evening or morning hours should be chosen for that
operation, in preference to the middle of the day. The
plants and leaves thus cut and exposed soon lose thej,
stiffness and are less liable to be damaged in being
brought to the drying shed. Arrived there, a slit is made
in the thick end of the stalk, through which a thin rope
or stake is pushed by means of which they are huug up
to dry. The latter should be effected in the shude, and
very slowly and gradually. If dried too rapidly, they do
not get the proper colour, and greatly lose in quality and
value. Six to eight weeks, or even more, are necessary
for the drying process. All large plantations require
special drymg sheds, barn-like houses having windows
provided with shutters, to regulate the admission of air, -
in the sides, aud stages in the inside, ou which the sirings -
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!j{t-h tobacco are fastened. The tobacco is placed close

__together without actually pressing the single stalks against

each other, which might cause their heating or getting
mouldy. The green colour of the leaves gradually changes

“to a more or less dark brown; they become thinner and

Jeathery, until at last, having thoroughly dried, théy get
brittle, and crumble to pieces if carelessly handled.

During damp weather, when they are less liable to be
damaged, the stalks are taken down, and the leaves strip~
ped off and assorted, ail the worm-eaten aund soiled or
otherwise inferior ones being kept separate. The leaves
are tied by their stalks in converiently-sized bundles, and
packed up in baskets or otherwise made ready for market.
Some growers sabmit the leaves previously to fermentation ;
but as this requires special attention and experience to
determine when it should cease, or at least be interrnpted,
and as the value of the leaves greatly depends on the pext-
formance of this process, it appears to be imnch wiser to
let it be performed by the manufacturer, whose basiness it

is to prepare it for the various purposes for which tobacco
is used.

The roots of the plants, which were cut down, soon send
up several fresh shoots. The strongest one is selected and
allowed to grow, and treated in the same manner as men-
tioned above, 5o as to secure a secoud crop, which genérally
is obtained from all the early planted plants. A third
crop, though of inferior quality, may occasionally be pro-
duced, but this has rarely time to ripen sufficiently. The
leaves of the latter, and the lateral shoots broken off during
the growing of the first aud second crops, may be mixed
together to serve as sheep-wash or cther inferior tobacco.—
Australasian,

' o VI, . Inpia.

In Behar, tobaceo is cultivated to some extent. The '

_ground is prepared by free ploughing, and the clods are

well crushed and opened out frequently to permit the dew
to act wpon the scil, especially daring the cold months of

i

;

i
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A

the year, when the dew falls very heavily. The la.mi"";‘,

often allowed to lie fallow for » whole year, being kept.

free .of' weeds and manared with the usual dunghill rubbish,
consisting for the wost part of cattle manure and wood-ash.
The sowing season commences in the beginuiug of June.
The seeds are pat down in duly prepared beds, and, when
the seedlings have attrined a height of three inches above
tye soil, they are transplanted, aud placed at a distance of
eighteen inches from each other, The soil is kept free
from weeds, and about the month of September the leaves
attain matarity. The first crop is cut and thrown aside
for curing, and the second crop allowed to succeed. The
stalks, left on the field, push out uew shoots, and from this
the second crop is realized aud prepared after the same
maz{;ner as the first; the stalks are then allowed to run to
seed. : .

* The prodace of a Begah* is equivalent to twenty maundst
from the first crop and fifteen from the secoud: sometimes
a third and fourth crop are taken off successively, wheu
the third yields ten, and the fourth five maunds. Tbe
price rises according to the season and demand.

- lst sort Rupees 3 to 5 per Mauud.
20d 2 ”» 2 to 3% 2] »
8td & #thsorts ,, 1hto2% ,, ¢

. 1. * Nagpore—The large and celebrated town of Bhilsa,
sitnated in latitude 23° 35" north, and east lougitude
770 58”, chiefly supplies the proviunce of Nagpore with
tobacco, and the cultivation is carried out much in the same
way as at Behar. Ths soil is said to be a ferruginous,
sandy loam, abounding in minerals, to which the tobacco
owes its superior excellence; but, at Nagpore itself, it is
cultivated in small patches for local cousumption, when

the backyard or compound of hounses is the chief place =

brought under cultivation. At other times, this spot forms
8 receptacle for refuse of all kiuds, wood-ashes, cattle

. Ono-tbird_of an English acre.
+ A maund io Behar in equivalent to 8,200 tolas or 8,200 rapees’ weight,

i
|
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manure, &c., &c., and at the time of culture, frequently
receives a further supply of wood-ash and cattle manure.

9. Orissa.~In this province during the season almost
every ryot cultivates tobacco in the backyard of his house,

the calture being carried out in the ususl way. i fonnd

during my travels ia Orissa, tobacco extensively cultivated
in small patches in every village, intended solely for in-
dividual ov village consumption.

The QorYas are great smokers, men, women and children

. smoke, using a leaf for a pipe, which they fill with tobacco

aud carry about bheir persons.

8. Northern Division of Madras.—Various villages in
this division including the districts of Kistns, Godavery,
and Ganjam are highly extolled as tobacco-producing
places, the chief of which are along the low sandy flats at the
mouths of the Kistoa and Godavery forming deltas and the
Islands are termed Lunkas. Tobacco is also cultivated on
a small scale in the compounds of houses for village consump-
tion. The town of Masulipatam is in this tract of country,
where the renowned Masulipatsm spnff is manufactured,
and on the islands formed by the mouths of the Kistna, the
goil is ricbly impreguated with iron, and frequently silted
from the deposit of rivers, abounding in alkalies, to all of
which the sail owes its fertility ; the tobacco produced here
is termed “ Lunka.” The mode of culture is the same a3
practised elsewhere, and the speoies is the Nicoliana rustica,

The seeds are sown in October snd transplanted out in
November or early in December, according to the growth
and vigour of the seedlings as they attain a height of three
to four inches. The ground into which the tobacco is
lifted is generally of a red ferrnginous, or white and gray
poi], which is prepared by repested ploughings with the
free addition of manure. The seedlings are put out ab
about one foot spart, and watered from earthen pots by
hand and not by streams as is nsualin other districts. The
plants are stoppred as soon as tho blossoms begin to appear,
and in February or March the crop is reaped by being cub



P

152 INDIAN AGRICULTURE.

from the stems at the level of the soil, when they  ave
collected and heaped up on the field and covered with straw
or pulmyra leaves. They are taken up in the course of &
fow days and tied up in bundles and hung up to dry in a
shed for a fortnight. They are then taken dowu, the leaves
separated and tied into bundles of ten or fifteen leaveseach.
The bundles are again heaped up and covered with straw
for three days, and this process of heaping and unheaping
is carried out several times, 8o as to give the reqyired colour
and flavour to the tobacco, when it is ready to be disposed
of to the merchant. At best, tobacco cultivation is looked
upon a8 a laborious aud precarious occupatioa.

4. Coimbatore.—In this district tobacco cultivation begins
about the middle of Angust, and is continued to the same
time in October ; the ground selected for the narsery is well
and repeatedly tarmed up by the mamooty, or is freely
plonghed up and squared into beds of x4 or 4x6 feet,
and into these beds, after they have been well manured by
wood-ashes aud dunghill rubbish, the seceds are sowa at
three or four successive intervals of about ten or fifteen
days each, so as to secure a snccession of seedlings. The
geed issown and covered over by the hand, and the beds
are sheltered from the sun by being covered with cut bushes
till the seeds spront wp fairly. They are freely 1rrigated
daily for the first fortnight or three weeks, and then once

in every three or four days, according to the season at the
time. '

The preparation of the field for the transplantation of the
tobacco seedling also commences about the sams period ; it
is not only freely plonghed and manored, but cattle and

sheep are frequently folded on them to secure their drop- -

pings, and it continuea to receive several successive plough-
ings till the plants are ready to be lifted out, when the soil
is levelled, the clods crushed and divided into square beds

of 4 x 4 or 6 feet, or into trenches of proportionate length
and breadth. .

The fields are now freely watered, and immediately after -

f 14
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* the plants are taken up ‘carefully from the nursery, and put

down into the soft mud formed by the water at distnnce‘s of
two fest apart, successively, acoording to the different sowings
and, generally, of au evemng (the plants sre trangplanied).
In about a month from the period of traueplantation, the
fields are freely weeded and the s0il looseued with a hoe and
heaped around the stems of the nlants. Aboub the end of

"~ the second month the plaret. will bave attained a beight of

from two to turee feet, according to the richness and ferti-

.  liby of ¢ke soil, when the terminal shoots are Li.ogep off each

plant to arrest their further growth. Each'ple\ub wal thay
contain from ten to sixteen leaves, Care is now taken to
break off the side shoots ns they appear; and in foux- months
from the date of transplantation, the crops will be ready
for the sickle, when the plants are watered, a‘nd soon alter
cat down close to the surface and allowed fo lie on f,he fjxeld
till the next day. 'They are then taken up aund tied mf}lc;
bundles by their stalks, aud buug up about ihe hedges ti '
the leaves become dry. In fair weather, bhis occurs in abou
ten days; but should the weather prove cloudy, it ta,kez a
fortnight, They are then taken up and beaped toget e;
and covered over with straw or cat-bushes, apd weighte
with stones for four or five days. Agher.thze they a}x}’e
atripped of their stalks, and the leaves tied into b.undli;f y
their leal-stalks, and heaped up, covered. and weighte o;
snother five days; when they are agaio taken up a:ud
sorted, accurding to the different sizes o'i the leaves, t;}e
into small bundles, aud heaped an.d weighted for augt ‘er
five duys; when the heaps ure agaiu opened ont and ve-
packed and coutivued on for a further period of five days,
by which time the leaves are sa;id to be cured.
The produce of au acre is estimated at 500 lbs. 1
Tobacoo from the taluks of Coimbatore, Palladum,
Cheyoor, Danankencottah, Chu!.:kamgherry, an.d Pullaci.»y,
is much appreciated by the natives as possessing Supsrior

qualities, and is exported to other districts. The villages
3

_ in these taluks are situated in allavial plains. Large qusn-
" lities of tobacco from these places are exported to South

20
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:ﬁa}abar and Trichinopoly and in the last station, such to-
jomeeo freq_“ef“'ly comprises the famous Trichinopoly cigars.
T'he superiority of the tobacco produced in this district is,

In & great measure, attributable to the richness and suit-

a.b‘ilit,y.of the soil for the culture of the plant, and to its
being irrigated from wells coutaining much nitre, as well
:;s to the fact that groet-r attention is given to the cultiva-
ion.

Tebageo deteriorates from scarcity of rwin, or water
from we]ls. ‘omady or foggy weather, and easterly winds.
SyOulu-~..ue irrigation, at the time the plants are stopped
prove insufficient, the plants are injured by the roob;
f,hrowmg'out a white fungus resembling asparagus, which
18 recognized by the natives as“ Cosilan.”” This has the
'eﬂ-ecft of arresting the further growth of the leaves and
m;u:l:ug the quality of the articie itself; and, should the
weather prove unusually dry, the
species of scald, which)iTs rey(:ognizel;f;sthgee;a:ir:ro:t:i’mae
of “Poryan.” This scald injures the plant materiall
should the weather prove sultry at the time the plants ari
stopped ; or should the east winds continue to prevail, the
lefxves _become white and are completely spoiled 'The
bhght: is known by the term of  Sambal’’ in Ta.mil: The
abolition of the wonopoly of tobaccoin Mulabar in 1858 has
lé?hz; ;}:& r:zeans of extending this cultivation greatly in

5.- Trichinopoly, a town in the Southern Division of the
P’resndeucy of Madras, is greatly famed for its tobacco and
cigars. The methed of culture adopted is much the sam
as 'It':“ pul:sued in other parts of India. ’

e tobacco in some par is district i

the Tami! name of Samtfda?i’ ’o£ ;‘l;:: i:)si:l;:';e;:e]:lm;:rnﬂl:y
p_urpose is alluvial, on the banks or immediate vicinit o‘:'
rivers, or even tank beds, and is of a dark brown or blz k
181'1 colour, frequently coutaining much silt. About tch-
middle of October and November land is selected ;
pr.epared for the nursery. It is plonghed or well turned 2

with the mamooty and wanured freely with wood-ashes ang
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uhghill rabbish. The ploughing or digging, according fo

_she size of land, is now repeated seversl times, and the clods
” ara crushed and divided into beds, 4x & feet each, when the

land is ready to receive the seeds.

The seeds are, owing to their minuteness, mixedrwith
twice their bulk of ashes or fine sand, and are theu scattered
over the beds. The seed beds are watered by hand and

" covered over with straw, date leaves, or cut-bushes, for four
' or five days, aud then removed. In the course of the week
.. theseeds commence to sprout. The beds ave daily irrigated

till the plants are old enough to be trausplanted. In the
meantime the field, for receiving the nursery plants, is
prepared and laid ont, and the plants put out on attaining
three to six inches in height at the distance of two feet
apart. They are freely watered daily, the soil is freed of
weeds and kept clean. When the plants attain the height
of two feet, the tops are pinched off and the side shoots
removed, as they appear—ten, twelve ov sixtesn leaves being
left on each plant in proportion to their size, vigor; and
luxuriance. About May or June the crop is ready to be bar-

- vested. The plants are then cu close to the soil in the after-

noon and allowed to lie on the ground. The next morning,
they are taken up andatacked into a heap with their stalks
uppermost, and are covered with straw. At sun-seb they
are taken np and laid out sgain and exposed on the field to
the night dews. Thia process is repeated for four or five days
successively, and then the crop is removed to the ryot’s haut,
where it is suspended by & rope to dry in the shade till the
stalks become dry, which takes about & month, when it is
termed raw or uncured tobacco. The curing now begius:
the tobacco is heaped up and covered over with straw or
cocoanut leaves, and kept for a fortnight to aweat, when it
is tarned up so a8 to reverse the position of the plants, and

*" go kept on for another fortnight, when the leaves are sorted
" and made np into bundles. :

. 8. Tinnevelly.~1In this district 2 blackish loamy sail is
- gelected for the cultivation of tobacco, which is prepared

-
L 4
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and manured in the usual way, but sometimes it is grow

in all sorts of soil except clay or sand. Seeds are sown in
well prepared nursery beds and planted out into the fields at
the proper time. The further cultivation or growth and
cure of the tobacco is much the same as that practised in
other districts. Palmyra jaggery water, mixed with a de-
coction made from the stalks of the tobacco, is frequently

used to prevent brittleness, and to keep the cured tobacco '

‘leaves moist. The produce of an acre will average, in a fair
season, from 900 to 1,200 lbs., the market value of which
will be about 100 rupees, at the rate of one Pody or 168 1bs,
for rupees 15-8-0; and the cost of production will be about
rupees 50 the acre, returning a profit of cent. per cent. to
the cultivator.

7. Cuddapah.—Tobacco is cultivated in this in much
the same way as in other districts. Garden soil of a light
sandy loam is preferable: the richer the loam the greater
the produce. The cultivation begins about the middle of
June or July ; and the usual process of free ploughing to
the depth of ten to twelve inches, and removal of weeds,
is carefully carried out; and the soil is allowed to econtinue
fallow till required for planting. The manure is the same
a8 that in use in other districts, the quantity used varying
from twenty to thirty cart-loads to an acre. Cattle, sheep,
and goats are penned in the plonghed ground at an average
rate of three to four thousand head per acre, and the land is
levelled smooth, and drawn out in trenches and ridges
successively. On either side of the ridge the young seed-
lings are planted out at the distance of two feet apart
either way, snd are freely watered according to the
season. The refuse from the indigo vats, when avail-
able, is strewn along the trenches as manure when the
plants are about a month old, and the trenches are flooded
to promote putrefaction and absorption of the elements to
enrich the soil. The plants are stopped to the usual height
and pruned of side shoots, When four months old, the
leaves give evidence of approaching maturity by getting
spotted with brown; and in the course of the next month

-

L]
»
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* . or 8ix weeks, these spotsincrease in siZband depth of colour,

when they are ready to be harvested. They are watered
to render them succulent, j uicy, aud sweet, before being
cut down. The subsequent treatment of tha cut-tobacco is
wmuch the same as that practised in other districts for curing
it.  Good tobacco is of a dark greyish colour, and is sold by
Putties of twenty maunds each, one mauud being equal to
25 1bs. avoirdupois ; and a putty of 500 1bs. fetches from 85

#-... to 45 rupees in the market according to quality. Seedling

- tobacco plants are grown, as usnal, in nursery beds and sold
“to ryots, who purchase and plaut their fields with them: a
square bed of 2 x 2 feet of growing seedling plants from 6
to 8 inches in height, fit for immediate transplanting, will

~ fetch from 1 to 3 rupees, and an acre would cost about 16

rupees for seedlings to plant it with.
- 8. Chingleput.—In this district the cultivation of to-
bacco extends over a period of four months, and is carvied
out in the following manner. The sceds are sown in seed
beds late in the month of December, and the tobacco is
gathered early in April. The beds are square, and some-
times receive the seeds before aud sometimes sfter being
irrigated. They are carefully prepared for the reception
of the seeds by free digging and turning up of soil, as small
seeds like those of tobacco require a rich thoroughly pre-
pared surface soil, to save the loss of a large proportion of
seeds; for it is necessary that the soil next the seed contains
the necessary supply to the plants as they sprout ; conse-
quently tobacco requives nursery beds; indeed it is diffi-
cult to grow them otherwise. A well sheltered locality is
always chosen, a manure consisting of eqnal parts of wood-
ashes and dunghill rubbish is thrown into the beds, and
small narrow parallel trenches are then dug about a foot
wide, with iutervening ridges of the same breadth. - When
the seedlings have attained a height of from three to five
inches, and have put out three or four leaves, which they
do in about twenty days, they are ready for transplantation.
. The trenches are previously filled with water and the seed-
lings planted on the top of the ridges at the distance of
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fifteen inches from *each other, and for the first three or
four days are irrigated daily, after which irrigation is prac-
. tised every second day throughout their growth About
fifteen or twenty days after transplantation, the weeda are

scraped off the land, either with a cocoanut shell or an iron.

scraper. In about a fortnight after this, the soil is loosened
and the weeds extermivated. Advantage is taken of this
opportunity to complete the stand of plants by filling up

the gaps left by the failire of some plants, and the acei-
dental destruction of others, irrigation being practised as -

usual. At the commencement of the third month, a second
hoeing or loosening of the soil, and a further extermination
of the weeds, are practised ; and some two or three days
after this, the side shoots, which have begun to show them-
gelves in the axilla of the leaves, are removed by being
broken off ; and about the end of the third month, when
the stand of plants bas attained a height of about two or
three feet, the tops of the busbes and all superfluons leaves
are pinched off, leaving to each plant some ten or fifteen of
the best shaped leaves. The plants throughout their growth
are subject to attacks from caterpillars, which should be _
luuked for daily the first thing, picked ont, and desﬁroye&
When the plants have become ripe, which they do at the
end of the fourth month, the leaves become speckled, and
frequently crackle between the fingers. At this period, if
the plants bave grown well and luxariantly, the average
size of the leaf is from twenty-five to thirty inches in length,
and five to seven inchies in breadth. The plants are then
cat down, leaving a couple of inches of the stem in the
ground, and are allowed to remain on the field to dry. In
the evening they are gathered and stacked into a heap in
some open place for the night. When the tobacco plants
are cut down, the stumps left in the soil soon throw out
fresh shoots ; and these, if carefully weeded and watered,
thrive well, and the produce thus obtained will realize one-
third the value of the original crop. The tobacco from the

secoud crop is greatly inferior to the first in quantity and -

quality ; aod, consequently, it deteriorates in the market.
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The produce of one cawnie of land if about 350 thooks of
eobacco, a thook being equivalent to 3 lbs. aund 10 oz.
avoirdupois weight.

The atteudant expenses are:— s
‘ ' ES.
For ploughing the land e 14

» Watering, weeding, &o.... .. 15
»» Liaud rent .. B
Rapees... 34

The value of the produce of one cawnie, viz., 350 thooks
of tobacco, is estimated at 150 rnpees ; from which, if we
take 84 rupees, and allow 16 rupees for contingent ex-
peunses, a clear profit of 100 rupees remains to the culti-
vator. 'The seeds are so minute and numerous, that three
to six ounces suffice for planting a cawnie of land, the

_price of a pound of seeds being 8 anvas. One tobacco

plant produces 360,000 seeds.

. 1 kave named the chief producing districts and have left
out others, not that they do not grow tobacco ; but, baving
visited every district in this presidency and examined the
plants at various stages of their growth, I did not see any
particular difference in the cultivation; and the export, if
any, is not great, except perhaps in the Kuruool district,
in which the caltivation is exteuding, snd tobacco is ex-
ported to some extent. North Arcot produces a good deal,
chiefly about Vellore, which is consumed in the district
and is used up in the manufactare of cheroots and snuff,
The produce of South Arcot, Nellore, Bellary and Salem,

is consumed locally. ‘
Note,—A vegetable parasite, known in Godaveri and Kistna Districts

a8 Bodn. Phelipma Indica, belonging to the natural order Crobanchacem
grows paraaitioally on the Toots of this tobacce plant; it is also met with,

" in other parts of India. The method ta get rid of them, ia persmteut,ly

to cut ont the roota of the parssite, as the plants show themselves above
ground and before they flower. The plant being an sonuat and a parasite,
it is poesible to exterminate them, as the seed may uot survive beyond a
seagou. The soil shonld be burnt with the stubble and grass, that may be
found growing on the Jand, followed by a ‘change of crop; this is the best
way to get rid of the parasite that is 80 juimical to the caltivetion of

ﬁobwco in bheaa and other districte.
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VII. Inskcrs Desrrucrive to tEE ToBacco Prants, .
No auvimals will touch the tobacco plant, but insects

» belonging to the order Lepidoptera are very destructive to °

it, for they eat through the leaves in a very short time;
and when their numbers, ‘in connection with their vaviety,
are taken into cousideration, we can easily imagine the
amount of destruction they wmay cause on a plantation, if
not soon exterminated. Those that attack the tobacco
plant belong to Class VIII, Insecta; Order 1X, Lepidoptera ;
Sub-order I, Heterocera, and of the second group or tribe
Tineide ; the larva kuown as caterpillars are fouud crowded
on the leaves. The eggs are first deposited on the leaves
in large numbers, aud are scarcely the size of a pin’s head ;
some are oval and others round; and in from three to five
days the caterpillars make their appearance. As they
lucrease in size, they scatter themselves over the plant and,
ere attaining maturity, change their skins on four different

occasions. A full-grown caterpillar is a quarter of an inch

in diameter, and 1} iuches in length. The animal is made
up of 13 segments; the head is horny, and furnished with
jaws and autenns. If disturbed; it lies still as if dead, or.

curls up; but is extremely active otherwise, and when.

injured or bandled, ejects a greenish acrid fluid from its
mouth, It has sixteen legs, three pairs attached . to the
thorax. these are jointed and clawed, and four pairs of
prolegs, which are fleshy stumps. A fifth pair of the same
kind is attached to the candal extremity. The caterpillar
is naked, and has three yellow longitudiual stripes, and the
two outer lines are dotted with black triangular spots,
whilst the ground is of a greenish grey; a dark stripe of
the eame color, forms the marginsl surface towards the
abdomen and is serrated at ita lower border. The under~
surface is of a dull opaque color, and the claws of the
thoracic legs are dark-brown. At the time of changing
. into pupa, they escape and bury themselves under ground,
or seek shelter in some crevico, where they remain quies-
- cent, and, after from 24 to 36 hours, put on a dark-
brown horny-covering forming the chrysalis, The pupa or

*
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Jehrysalis is motionless, but if disturbed, the small end moves

- gently from side to side; and on the seventh day the insect
emerges in the shape of rather a quiet-looking moth. The
antenna},of these are filiform, three lines in length, color
brown, with darker markings, which have a metallic bronze-
like lustre, and grey margin, wings narraw and elongated ;
the bases of both are fringed ; length of wings, six lines ;
of body, five lines ; diameter of body, two and-a-half liues ;
this is the chief kind of moth whose larva proves so des-
tructive to tobacco at Chingleput. I have examined the
plants frequently during several seasons, and on only one
occasion found a single larva of the Geometride or Loupers.
Those described above were always to be seen in swarms.
In Georgia the Sphinz Carolina, a species of the Hawk
moth, and other insects of the same kind, and especially.
the Phalena Rhexie are said to be great pests to the
tobacco plant* Various remedies bave been suggested for
the destruction of the caterpillars that infest the tobacco
plant, such as sulphur, lime, and the smokiog of the plant-
ations. These are not only expensive but are supposed to
prove injurious to the aroma of the plant, if used when it
approaches maturity. The safest and most effectual method
is to employ people to pick out the worms daily. At early .
morn an acre can be freed of this pest in a couple of hours -
by three women or boys, but, of course, this operation will
require to be carried omt daily to meet with success. At
the same time that the caterpillars are being picked out,
any eggs found ou the plants should be brushed away
from the leaves with a soft brush. 1 have employed poul-
try with success, and found that the turkey is recommended:
for the purpose in America; but in India this is a delicate
bird to rear, and from its weight and size is likely to in-
jure the tobacco leaves. The common fowl is quite effective
for the purpose; bat the Guinea-fowl, the Numida Melea-
gris of naturalists is the best and most successful from its
wandering habiis; it roves freely over the plantation, and

T .

% Kirby and Spence’s Entomology.
' i 21
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does not injure plants or leaves in any way, while it is ;
!ﬁ'le same time very quick and active in picking off cater-
pillars and other ingects from the plants.

VIIL Ryvizw or tRE CULTIVATION.

On reviewing the methods of enltivating tobacco, it will
be observed that it is very generally cultivated in Southern
India and in many other parts of this country, either for
commerce or for local consumption. Perhaps there is
scarcely a village in India where it is not cultivated for the
consumption of the villagers. The produce, in the first
instance, depends on the soil and climate, and secondly,
on the process of mannfacture.

Soil.—The soil for the successful growth of tobaceo should
‘be richly impregnated with iron, and should sbound in
alkalis. This we judge by analysing the ashes of the plant,
from which we can readily ascertain its wants, 8o as to grow
i successtully. “In the analysis of Huvans tobacco by
Hortung 100 parts of the ash was found to consist of

Salts of potash e 3415
Salts of lime 51-38
Magnesia - ., 4-09

- Phosphates ... 804

~* These were for the most part insoluble in the earth, and

must have been dissolved during the growth of the plant.
The following are analyses of five samples of tobacco

grown on Argillaceons and Calcarecus soils.

\ No. 1. No. 2.
. Potash 2908 3067
 Soda... . 226 —_—
Lima...‘ 2767 2479
Magnesia . .., 722 857
Chloride of sodium 91 595
»»  of potassiam C e -
Phosphate of iren 878 703
. Sulphate of lims 643 560
Silica e 1765 B340
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-
Grown on Caloareous soll e ) S
Nﬂv 3» 2‘3 » 4‘ R‘i}: 5;

Potash ... .. 968 9361087
Bodas ... e
Lime ... - 4998 49494 3953
Magnasia cer .. 14058 1565 1004
Chiloride of soding A6l 520 638
w of potassium ., 444 $27 €329
Phosphate of iren. ., . Bl ¢72 756
Baipkate of lws .. e 688 613 942
Bilies ... . .. &bé (28 834

There is no donbt thet the munure, which coslaios the
largest proportiona of tha alkaline carbonabes, MAFNOALE,
lime, and gypsum, isthe bost adapied for tobacoo, 1 sabjoin
o avalpsis taken from Professor Johnatane's Lictoros (2ud
Taitiou} of the ash of the tebacco lesf, snd the composibion

of & specist maoure for tobacca.

® Potash ... . e 1W34
sﬁd& ver e ser xes '{;?
Tama .. »ek v BHBD
Maguenia ... ot ver oee 13°BY
Chloride of sodinm .. v SUR

s of pobassiom ... .. 348
Phosphate of ireon . e 4B
Sulphate of we ... .. .. &85
Fibon .. . . . oy

All the ingvedionts which are necessary 1o replace 100 ha.
of tha ash of tobsoco leaves are present in the following
maxburs e ,

Bone dust, salphurio acid - 25 Ths.
Carbonste of potash  {dry} 81

ofsedsa  {5) B 4,
of maguesis{ ,, ] 25

33

53

3 ] of iimﬁ { ko } 69 »
i 144 u*: ’

* Dadtonr'y Oyelopmdia of ¥ndin,
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The following is the result of an analysis of the fresa.
lenves of tobacco by Posselt and Reimann :—
Nicotine N ... 06
Nicotianine ... . 01
Extractive matter shghﬂy bitter... 237

Gum with a little malate of lime... 114

Green resin . 26
A substance analogous to gluteu 1-04
Malic acid ... .81
Malate of ammonia ... R b
Sulphate of potash ... .. 04
Chloride of potassium .. 06
Potash combined with mahc and

pitric acids... ... 90
Phosphate of lime .. ‘16
Lime in union with malic acid ... -24

Silica ... e . 08
Woody fibre .. . e 496
Water (traces of starch) ... 87-21.

Dr. Covell, in Sullivan’s American Journal, Volume VIT,
shows its components to have been imperfectly represented
in the above German analysis. He found in tobacco, by
chemicalexamination, first, gnm ; second, viscid slime, equally
soluble in water, and alcohol, and precipitable from both by
subacitate of lead ; third, tanin ; fourth, gallic acid ; fifth,
chlorophyle (leaf green) ; sixth, a pulverulent matter which
dissolves in boiling water, but falls down again as the water
oools ; seventh, a yellow oil possessiug the taste, smell .ind
poisonous qualities of tobacco ; eighth, a large quantity of a
paleyellow resin ; ninth, nicotine; tenth, a white substance
analogous to morphia, soluable in hot, but hardly so in cold
alcohol ; eleventh, a beautiful orange red dye stuff soluble
only in acids, it deflagrates in the fire and seems to possess
neutral properties ; twelfth, nicotianine. According to Buch-
ner, the seeds of tobacco yield a pale yellow extract of

alcohol, which contains a compound of nicotine and sugar.
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M. Henery and Boutron Charlard found the followin g

quantities of nicotine in 1,000 parts of

Cuba tobacco .. 864
Maryland ... .. 528
Virginia ... e .. 1000 -
Ile et Vilaine .. 1120

Lot et Garonne . 820%

The proportions of nicotine given by M. Henery and
Boutron Charlard’s analysis, are not correct. The quantities
of nicotiue in 1,000 parts are, according to Schlcesing—

. Cuba tobacco . 20
Maryland o .. 229
Virginia ... .. 687
The et Vilaine . ... 629
Lot et Garonne ... . . 734

These quantities vary from 2 to 7 per cent. 1In Brough-
ton’s analysis, the quantities vary from 1 to 7 per cent. But
in the analysis of Harvey, the quantities vary from § to
1 per cent. 'T'his is certainly a mistake,

The amount of nicotine in lenf or manufactured tobacco
may be accurately ascertained by & sumple and easy process.
Ten grammes of tobacco are exhausted with ammoniacal
ether in a continuous distillatory apparatus, the ammoniacal
gas 18 expelled from the nicotine solution by boiling ; the
lignid is then decanted aud after evaporation of the ether,
neutralised by a solution of sulphuric acid of known strength.
—8Schlesing.

Nicotine exists, not only in the leaves, but also in the root,
and in the seeds of tobacco. It is obtained by infusing the
leaves in water, acidulated with sulphuric acid, concentrat-
ing the infusion and distilling with lime or magnesia.

The distilled product is a solution of ammonia and nico-
tina, and is to be saturated with sulphuric acid and eva-
porated to dryness: the sulphate of nicotina is then to be

dissolved out by ether, and decomposed by hydrate of

# Dr. Ure’s Diotionary of Arts, Manufastores and Mines, 4th Edition,
Vol. 11, 1853, page 867.
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baryta. The nicotina is obtained by spontaneous evaporg-
tion. To obtain it pure, it should be distilled by an oil
bath at the temperature of 288° F. The following are it.s
leading properties :—It is & colorless, lignid, volatile alkali,
with the odour of tobacco and an acrid, burning taste. It
restores the blue color of reddened litmus, and renders
turmeric-brown. At 375° F. it boils, aud at the same time
undergoes decomposition. By exposure to the air it be-

comes brown and thick. It is readily combustible by the

aid of a wick. It is soluble in water, ether, alcohol,
and the oils (fixed and volatile). It combines with acids
and forms salt ; the sulphate, phosphate, oxalate and’ tart-
rate, are crystallizable. ¢ The acetate is not; its atomic
weight is about 210. The acetate of nicotina yields a white
flocculent precipitate, with a solution of bichloride of mer-
cury, and a yellow granular precipitate with chloride of
platinum. The precipitates (which are double salts) lead
to a suspicion that ammonia was present in the nicotina salt.
Heated with water, the yellow precipitate obtained by chlo-
ride of platinum is converted into the platinum bichloride of
ammounia. Mr. E. Davy found that nicotina acted as a
narcotic poison on insects. The quantities of nicotina, yield-
ed by 1,000 parts of various kinds of tobacco, have already

been given.” ¢ Concrete volatile oil of tobacco (nicotianin,

Hermbstddt, Tobacco comphor, Gemelin) obtained by sub-
mitting tobacco leaves with water to distillation. Six
pounds of the leaves yielded 11 grains of oil, which swims
on the surface of the liquor. This oilis solid, has the odour
of tobacco, and a bitter taste. It is volatile, insoluble

in water, and the dilute acids, but soluble in ether and
caustic potash, According to Landerer, fresh tobacco leaves j
yield no nicotianin, which, therefore, would appear to be"
developed by the drying of the leaves under the influence.

of air and water. Nicotisnin excites in the tongue and

. throat, a sensation similar to that produced by tobaccs

smoke. Hermbstadt swallowed a grain of it, and experiexs

ced, soon after, giddiness, nausea, and inclination to vomit, 3
Applied to the nose, it causes sneezing. Empyreumatic oil
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;ﬁioba(.:co is rather less solid than the empyreumatic oil of
ﬁx glove; but it is undistinguishable from the latter by

“either taste or smell. It is produced, in part at least, by

the decomposition of some of the constituents of tobacco.
It has been suggested that this oil is ¢ the juice of cursed
hebenon,’ alluded to by Shakespear (Hamlet Act I, Scene 5)
who also calls it a distilment.”

-« Tobacco smoke.—The constitnents of tobacco smoke,
according to Raab and Schenk, are much carbonate of am-

© monia, acetate of ammonia, nicotianin, emphyreumatic oil,

carbonaceous matter (soot), moisture, and_ several gases.
Unverdorben obtained by the dry distillation of tobacco,
water, oll, and resin. These products consisted of, a vola-
tile oil, an oleaginous acid, an emphyreumatic acid, resin,
traces of a powder insoluble in potash and acids, a small
quantity of odorin, a base soluble in water (nicotin) Sfuscin,
red matier soluble in acids, and fwo extractive matters, one
forming a soluble and the other insoluble compound with
lime.* '

The combustibility of tobacco is influenced to a consider-
able extent by the proportion .of potash and lime contained
in it aud the manner in which these bases are combined
with acids. The ash of the more combustible tobacco is
comparatively rich in carbonate of potassium, showing that
in these tobaccos, the potash is in combination with organic
acids; whereas the ash of the less combustible tobaccos
contains sulpbate and chloride of potassinm, together with
carbonate of calcium, instead of carbonate of potassium,
showing that in these tobaccos, the organic acids are com-
bined with lime. A slowly burning tobacco, may be ren-
dered more combustible by adding te it an orgauic potas-
sium salt, in such quantity that the amount of potash iu the
ash may be more than equivalent to the sulphuric and
hydrochloric acids present, and on the other hand, the com-
bastibility of tobacco, may be diminished by mixing it with
such a quantity of sulphate or chloride of magnesium, cal-
cium or ammonium, that the amount of bydrochlorie or

#* Pareira’s Maberi; Medica,
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sulphuric acid in the ash may be more thau equivhlen\&'
the potash so that the ash will not contain any potass.
carbonate.~—Schlesing.

Tobacco always contains nitrates. According to Schlce-
sing these salts are most abundant in the midrib of the leaf
which, in different varieties from 015 to 61 per cent. nitrie
acid, the lenf deprived of its midrib containing from 0-02 to
2:0 per cent. The ready inflammability of tobacco and its
capability of burning with a smouldering flame, are dus in
a great part to this large amount of nitrates.

Note.—In the sméking of tobacco an imperfect combustion takes pl
part of b}le tobaccoe burning in contact with the air and prodncirlx)ga(t?;oir;:
combustion a quantity of haat sufficient to decompose the remainder
dt;structxve distillation, prodncing water and tar (oil of tobacco) whic{
when the tobaceo is smoked iu & pipe, condense as liquid prod: —Watt’
Dict, of Chemistry. . e products.—Watt's

J. Broughton, Esq., the Madras Quinologist, furnished
the Board of Revenue with the following particulars of
analysis of the different India Tobaccos :—

4 -]
3121 |4
H % |5E:lis
'g ToBACCO SPECIMEN FROM 3 Y §§
g § |Eaczl 63
c Solig g
5] 3 a A
=¥ :g’_g
1 | Vizagapatam. Vizagapatam, No. 1, 1st sort...| 22653 | 12-5| 1-41
2 Do. ) do. No. 1, 2nd sort...J 20-185 | 17-83 | 1-45
3 Do. . do. .. .. 26339 | 829, 9243
4 Do, Chipparapilly, No. 2 e oo 17544 1 96 2.37
5 Do. Aunakapilly, No.3.., . ...l 18592 | 801§ 540
6 Do. Sctrungavarapukota, No. 4  ...| 20740 | 991 | 5-49
7 Do. Vizianagaram, No. 5 ... ..} 20411 72) 454
8 | Trichinopoly, Tricbinopoly A. .., ] 22829 1 6:05| 252
9 Do. © do. B. e .| 214851 8161 241
10 Do. dg B .. o] 24434 | 529 183
1 Do.  (Cigars) Tallampatty Puloor ...| 201396 | 8:25| 3-28
12 Do, (Cigars) Natapar ... o 26848 | 4-42] 455
13 Do. (Cigars) Valicundapuram  ...| 23-108 | 3-91| ¢°15
14 | Bellary. Hospet o ) 19933 | 3461 374
15 Do. Raidroog - we s} 18931 11329 1°70
16 | Do. Harpenhully P ] 2029 | 375 | 499
17 Do. Sundoor - vee we| 2001141 440 241
18 | Nellore. lat sort ... e - 194221 812 216
19 Do. 2nd sort e e o) 186061 5817 183
20 | Cuddapah.  Pullampet, A. ... ] 20701 § 462} 203
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g € [823| 8
- ToBAcco BPECIMEN PROM £ |sw & 88
x 2 3 e B L2
P . ° o 8d-
. 5 g |8
& -8
21 | Cuddapah. Pullampet, B. .. e ...| 200507 | 8345|133
22 Do. Sidhout, C. .| 23951 | 407} 299
23 Do. Budwail, E. vee .| 222453 1 8711 270
24 Do. .Chinniah Dandloor, G. ...l 16255 | 414 51
25 ' Do. Prodatore,- H. No. 1 vee eedd 21698 | 4491 275
26 Do. do. I, No. 2 ... . 16432 1 615 482
27 Do. Jammalmadugu, J. e .| 22105} 83521 507
28 | ° Do. do. Ponnatolah K.1| 17:327 | 593 5-36
29 Do. Madanapully P. . e ] 18743 1 595 744
30 Do. do. QI .. .| 2018 228 7-23
31 Do. * from Board of Revenue ... ...| 2475 4361 1-70
32 | Tanjore. Tanjore - W 20745 1 871} 249
33 | North Arcot e ..} 22895 | 10061 440
34 | Sonth Arcot, Ravathavallur e .| 21°118 | 11-92| 3.99
35 | Nilgris, Todanad e e oot 20596 [ 29261 1.43
36 Do. Koondahs ., . vl 17786 | 6:37] 295 .
87 | Kurnool, Nundial (Masub soil)... w e 4030 | 431} 141
38 Do. do. (Bagud soil) ..| 22535 | 078 249
39 Do. . do.  (Local soil) ... v ...} 1685 989} 133
40 Do. Markapur ] 227671 889) 245
41 Do. - Cumbum ... - cee aee} 19722 977 | 1-87
42 | Coimbatore, Coimbatore ... | 22856 | 294 3-32
43 Do. do. ... o . .. 22606 | 564 495
44 Do. do. e .| 19923 | 792 490
45 Do. Pallachy v ] 24987 | 4391 195
46 Do. Moocasipoodoor e | 25783 | 767 224
47 Do. ©  Coorchy... e o] 26°39 793 117
48 . Do. Poondoray S8emoor ... o 2334 | 2:65| 129
49 Do. Aval ae e o] 2349 11997 1'46
50 Da. Momgampollinm . ] 2665 2:61] 295
- 51 | Shiraz tobacco from Taujore ... e o] 22:86 299 [ 191
52 | Cheroots supplied by Dr. Ross ...} 28:50 039 | 204
.* 538 | Do. made from Shiraz tobacco grown at Tanjore| 2568 | 598 1'67

In summing up the results of the above analysis, the
chief points to which Mr. Broughton calls attention, are

- as follogs : that the quality of tobacco cannot always be

inferred from an snalysis, however complete it may be;
that chemistry can only lay down the broad proportions in
which certain constituents must occur to produce excellence;
that the strength of tobacco depends immediately on the
. amount of contained nicotine ; but tobacco countaining over

four per cent. of this powerful alkaloid is strongly intoxi- -
‘ 22
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cating, while that which contains less than three per cent’

is called mild ; that another important constituent of tobaceo™

~ of high quality is the organic salts of potash ; thesein com-
bustion being converted into the carbonates found in the
ash; that the permanency and whiteness of the ash entirely
depend on the amount of potassic carbonate it contains;
and that the presence of nitrates in quantity as no con-
nection with the quality of the tobacco. He further infers
that Nos. 1, 2, 4, 7, 8,9, 11, 15, 18, 32,.39, 41 and 46,
in the table of analysis possess, in the main, the qualifi-
cations necessary to tobacco of good quality; and is of
opinion that the presence of calcic carbonate in abund-
ance in the soil in ‘connection with a comparative absence
of potassic salts, must inevitably cause the ash of tobacco
to abound in calcic carbonate, and thus depreciate its
.quality ; that the general infetiority of Indian tobacco is
owing to this fact ; an examination of the first fifty of the
avalyses showing that thirty-uine kinds contain less than 9
per cent. of potassic carbonate in their ash. Mr. Broughton
attaches significance to the fact of the natives in several
districts asserting that tobacco requires to be irrigated
from brackisk wells, aud that river water is prejudicial ;
that the practice in some parts of sprinkling tobacco -
in the process of curing with water containing jaggery,
and the bark of acacia arabica is both useless and injuri-
ous ; that, in order to cure the very geueral defect of Indian

grown tobacco, the soil should, in addition to cattle mmanure,

be also manured with the ashes of wood or plants burnt on -
‘ the ground, if possible ; that a poor soil and lax cultivation
will never produce good tobacco; and that much care to
mauure it highly, and to cure it with great attention, when
harvested, is absolutely necessary.

. From these different analyses we see the composition of
the plavt, aud the duty of the caltivator is to furnish the
soil, where wanting, with similar elements to enable him to

" obtain successful results.. - ' '
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IX. CriMare*

‘_"}’ Tobacco thrives best in a warm moist climate, and the
* occurrence of a few showers of rain, after the plants have
established themselves after transplantation, as also heavy
dews at night, add to their vigour. Frost destroys the
plants, and the cold north-east winds are extremely inimical
~to their health; they are soon blighted by them, uuless
~ protected by a close lofty hedge or situated in a sheltered
~locality. ' :

1. Cultwre—From what has already been written, it
will be seen that the tobacco forms a crop of four months,
and that, owing to the minuteness of the seeds and the
extreme delicacy of the first sprouts, the plants require to
be raised in nursery beds. This is a universal practice in
the culture of tobacco, whether grown in America, Austra-
lia, Persia, or India. When the plants are sufficiently -
grown, and are from five to six inches in height, and have
thrown out from six to eight leaves, they should be trans-
planted. The grand secret in the culture of tobacco,
whether in first raising it in nursery beds, or subsequently
maturing the leaves out in the fields, consists in the prepara-
tion of the soil, enriching it with, manure containing the
necessary elements required by the plants, and in keeping
the ground clean and sweet and thoroughly free from weeds.
It wiil be seen from the descriptions given above, that there.
is not much difference in the mode of culture pursued in .
different countries. Of course, the plant may thrive iu one
locality better than in another, and may also attain a greater
richness and perfection, which will, in a great measure,
depend upon the soil and climate. '

Soil.—The best soil for the cultivation of tohacco is a
dark grey loam, and the silt or alluvium deposit from
streams and tanks is greatly appreciated for the purpose;

# Climate interferes with gradual process of drying and seasoning so neces-
gary to the cure of tobacco, the caring ig hurried to pravent the leaf becom-
ing brittie and loss of weight in the rapid evaporation of moisture in the

. leaf,
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in consequence of which, in most districts, river banks a&'
islands formed by- the alluvium are preferred, as they‘a‘
abound in the necessary vegetable and mineral ingredients -

required for the growth and nourishment, of the tobacco
plant. The land should be freely ploughed or be turned
up by the mamooty, so as to expose every part of it to the
action of the sun and air; and, where feasible, after being
broken up, should be allowed to lie fallow for a season.

The soil should be loose and friable for nursery beds as.

well as for the fields in which they are to be subsequently
.transplanted out.

2. For nurseries the plots should be freely ploughed up
to a dept,h of twelve or sixteen inches, and be squared into
beds of four by six or eight feet, the clods crushed and the
sarface levelled smooth, and cbannels formed to facilitate

. irrigation. The transplanting ground should also receive

 the same attention.

8. Manure.—The best mauure to use is equal parts of
wood-ashes and good farm or fold yard manure; if prefer-
able, artificial manures may be used, and the composition
given iu Part VIII of this Essay is well adapted for the
purpose, and will furnish the reqnired materials for the
successful growth of the plants. Hach acre sliould receive
eight to teu tons of the mixed manure, and the same should
. be evenly scattered over the ground aud be plonghed into
the soil as soon after as possible.

4. Cost.—The average cost of an acre may be set down -

" at 50 rupees, distributed as follows :—

RS.

Ploughing ... e e 14

Watering, weedmg, &o. v .. 15
Laund rent ... . b5

_Contingencies =~ ., o .. 16

—

Total... 50

X . F L ——————————]
5. The produce of an acre in an average season is abont
1,500 pounds of tobacco, the price varying according to the
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‘Qf:hty, but estimating the crop at the low rate of 100

“rupees, the result will be a clear profit of 50 rupees, or
cent. per cent. ou the outlay : from this it will be seen that
tobacco is a very profitable investment,

6. Seeds.—The seed should be of the best desctiption
procurable, and the produce of the first crop. After being
well dried and freed of foreign particles, the seed should be
mixed with an equal proportion of wood-ashes or fine sifted
soil, to enable the sower to scatter the seeds evenly over
tlie beds broadcast; after which the beds should be lightly
scattered with a hand-hoe or be dusted over with fine
pulverized manure, 8o as to cover in the seeds; and the
seed beds should be irrigated for the first time with a water-
ing pot having a fine rose ; after which the usual method
of channel irrigation may be pursued. The seed beds should
be covered over with straw or cut bushes from three to
eight days, to be removed as soon as the seeds begin to -
sprout. Should the seedlings appear much crowded, they
shonld be carefully pricked out; and, in the course of two
or three weeks, as they put out from three to six leaves,
they will be ready for being lifted out into the field.

7. The ground or soil into which the plants are trans-
ferred, after being well prepared, is laid out differently in
the several districts : in some, they are simply levelled flat
and the plants are put down in rows two feet apart either
way and watered by hand from a chatty for a few days till
they become established ; after which they are treated as
dry cultivation and left dependeunt on the seasonal showers
of rain and the fall of night dews till ready to be harvested.
"This is the case in all the Northern aud Ceded Districts ;
but in other districts, the ground is squared into beds or
into parallel trenches, two or three feet apart, and these
beds are flooded by channels from wells, brooks, or other
water reservoirs, either before or after the plants are trans-

_ planted ont, and the watering is continued ouce in every
three or five days, according to the season, till the crop is
- ready to be harvested, and also immediately before the
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plants are cut down, 80 as to render them succulent. \ﬁ\

this respect, every cultivator has to make his own arrange}‘a

Dl?llts, 80 a8 to agree with the varying conditions of the
soil, climate, aud season of the several districts. No rule
can be laid down, but it must be left to each cultivator to

act according to the requirements of the particular locality. =

T_he 8ame remark is applicable to sowing: for, in those
dlStT’lctS which are subject to the south-west monsoon, the
80wWing season begins as early as June, and is continued up
to August, and the crop is harvested from October to
Decgmber. Oa the contrary, in the districts subject to
the influence of the north-east monsoon, the sowing com-
mences in October and ends in November ; aud the crop
13 gathered in from February to March. '

'8. + Careful attention should now be given to the plant-
, ation.  From the time theplants have established themselves

after being put -out, they should be examined daily in the
moruings, 0 remove any caterpillars thas may be found on
them : these should be carefully picked out by hand and
destroyed on the spot; at the same time, all side shoots or
s?ckers should be broken off to enable the plaat to attain
vigor aud grow up straight and strong ; and, on its attaining
ff'om two-and-half to three feet, aud containing from ten to
sixteen leaves, the tops of the plants should be pinched off
to stop their growth further and prevent them from flowering.
The number of leaves left should vary with the size and
vigor of each individual plant, but they should at no time
exceed sixteen. The plantation should be scrupulously
freed from weeds, the soil kept loose, and the stems of the
plauts be well earthed up frequently, care being taken to
make the stand of plauts as complete as possible. Assoon
a8 a plant has died off, or has become iujured, it should be
immediately replaced by one from the nursery, where all
superfluous plants shonld be retained for six weeks or two
months after transplantation, to fill up vacancies that may
occur snbsequently.

9. Tobacco, as already stated, takes about four mounths
to harvest from the time of sowing. As soon as the leaves

. ) i

v .
7o :
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ngw a pale green or slightly yellowish color, they are ready
réor the sickle: the leaves will then emit a strong mawkish
or sickly odour and feel rough .and somewhat brittle to the
touch, the lamina readily breaking in two when doubled.
Harvesting.—Having decided to gather in the crop, the
 plants should be cut down at between two and three inches
above the soil, and be allowed to lie on the field to wither
“-and become pliant till the next morning. Should they not
. then be sufficiently supple, they may be allowed to remain
con the field for another twenty-four hours, when they
should be removed and have the stalk end pierced with a
hole, through which a cord is strung,in order that the
" plants may be hung up in the shade to dry for a week or
ten days, till the stalks begin to dry, when they should be
tied into bundles of half-a-dozen stalks each; and, some
straw having been spread on the floor, they should be
stacked into a heap, a portion having the stalk end resting
on the ground, and the rest reversed the other way; the
"whole covered with straw and weighted with stones, and
allowed so to remain from 86 to 48 hours to promote
fermentation. The heat and moisture set up a slow process
of fermentation, and a thermometer should be invariably
used so as not to allow the heat to exceed 98° Farenheit.
The heat shonld be maintained -at the same temperature for
three or four days, when the stack should be opened out;
and, after exposure to the .air for a few hours, the plants
shouJd be again restacked in the opposite way, soas to
bring every part of the stalks and leaves under the ferment-
ative process. The next day, on the temperature reaching
98°, the stack should be unpacked, and the bundles be
takeu up and hung in the shade exposed to a free current
of air for 48 hours; when they should again be restacked
into a heap for about 24 hours till they attain the nsual
.temperature of 98°, and be so maintained for three, four,
or five days. This stacking, unstacking, and exposure to
the air should be carried out on four separate occasions
#during the month in order that the tobacco be cured. 'The
- temperature should on no occasion exceed 98° Farenheit.

o
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The leaves should now be stripped off the atalks, and 301}%

and tied into bundles of twenty-five each. The tobacds
will have attained a light brown color; but should the
temperature exceed 98° degrees, it takes a dark brown
color, and has a strong, rank ammoniacal smell, and
- possesses the Karum* which the natives look for and
appreciate, but which is so much disliked by Europeans.

The tobacco is now wrapt in gummy sheets, with a view to

preserve its moisture ; but, should it become too dry, to
. prevent it from Hecoming brittle, it is sprinkled over with
a decoction prepared from the leaf stalks or with a solution
of jaggery and water. This is actually necessary in some
districts to keep the tobacco moist, and to prevent it from
crumbling to powder when transported from one district
to another. The object of the sweating or fermentative
process consists in the promotion of fermentation by de-
composition of the albuminous constituents of the leaves:
this, aided by heat and moisture, yields carbonate of
ammonia. The organic salts are next converted into car-
bonates, and the lignin is the last to undergo decomposition.’
It becomes friable aud yields ulmic and a little acetic acid
- which gives color to the tobacco. Nearly two-thirds of
_the nicotin disappears during the process, being either
decomposed or volatalized by the aid of the carbonate of
ammonia ; moreover, in the fresh plant, the nicotin is found
in the state of a salt (malate) insoluble in ether; in the
fermented plant, it is found chiefly in the state of asetate
or subacetate, when it is soluble in ether ; but the true
secret is that, by the process of fermentation and subsequent
exposure to air, the leaves of the tobacco undergo a
slow process of oxydation, by the carbon and hydrogen
of the leaves being converted into water, carbonic acid, and
ammonia similar to the process, termed by Liebeg, Erema-
causes, from the Greek, signifying slow combustion ; butif
~ the fermentation be carried to excess, putrefaction begius,
breaking up the coustituents irto other compounds previous

# Purgercy,

5 gt R
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1) oxydation; and, as is-well kpown, fermentation is a
¥

,G’process by which organic substances resolve themselves

mnto simple compounds preparatory to their resolution into
water, carbonic acid, aud ammonia.

As regards the manufacture of tobacco, no account ever

80 clear will make up for a practical knowledge of'i:.-he
subject. Practical experience is chiefly necessary. The

. native ryot does not use a thermometer and is solely gnided
- by experience : he generally overdoes the thing, more fre-

quently perhaps, as the natives prefer a strong to.bacco;
and, on that account, the native manufacturer carries the
fermentative process to excess, The temperature sho.uld,
when curing for the European market, be invariably guided
by a thermometer.

We shall now review the various methods of curing
tobacco by Europeans aud Natives in different parts of the
world.

X. PeeearatioN oF Tosacco.
We have now to cousider the preparation of what is
koown in the “ market” as the raw or cured tobacco. In
carrying out the process of preparation, much differen(fe
exists in the various tobacco-growing countries. This
difference, taken in connection with the different climate.s,
in which the process is carried on, causes a diﬁerenc.e in
the flavour, which greatly depends on the mode of curing.
Good tobacco, according to Dr. Royle, as i} occurs in com-
merce, “is of a yellowish brown color, soft and pliable’, a
little clammy, with something of a honey smell mixed mt:,h
a narcotic odour; the latter is, however, not obvious in
fresh leaves”’ The taste is bitter, acrid, and nauseous.
That the tobacco may obtain this state, much magipulatlon
is necessary, and no rules ever so succinct can make up for
a deficiency of practical knowledge ; and great forethought
and decision will be necessary to modify the process, 80 as
to adapt it to circumstances suited to the locality in which
it may be grown. '

ey A= Preparation in America.~In Virginia, the leaves are

23
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dried in log-huts, from the roof of which they are suspelk\

ed; and, when the weather is wet, charcoal fires are“s.
lighted and the stem is dried by the smoke, and mouldivess .

is thus prevented. After hanging for three or four weeks,

the plants are, when dry, removed aud carefully packed on
the dry floor to preserve them from the frost. Should the
- weather prove very wet, they are hung up several times,
smoked with a charcoal fire, aud replaced in bulk. Lastly,
in the month of May they are hung up and so coutinue till
a warm moist day occars, when they are taken down, and
the leaves beiug stripped off the stalks, are tied in bundles
of six or eight in each, with a leaf binding them together,
and are thus packed carefully into hogsheads; the butt
end of the tobacco touching the cask, and the points direct-
ed inwards to the centre. Smoking is injurious, and if the
season be sufficiently dry and warm, it is better to cure

the tobacco entirely by the aid of the sun.* Ia Cuba, the -

stalks are allowed to remain on the soil till after midday,
to free them from their natural or acquired moisture, when

they are stored ; and the following day the leaves are

plucked off the stalks and strung up in rows to dry. On
the completion of this process, some are put into rolls with
the view of being ready for exportation, and the packages
are left piled up together. In the storing away of the
tobacco iuto hogsheads, care should be taken to see that
each bundle ig separately placed, and the leaves have
theic ends reversed at each alternate tier. If the tobacco
be well pressed, each hogshead will contain as much as a
thousand pounds of tobacco. Frequently the tobacco is
intended for the manufacture of snuff, in which case the
leaves are compressed .iuto handfuls and well corded with
a peculiar fibre, s0 a8 to harden the balls which, when dry,

have only to be rasped to produce the genuine rappee

snufl*

B—In the Phillippine Island the leaves are gathered and
dried in the shade, strung cn little sticks, so as not to

* Mrs. H, Lynch, “ Woaders of the West Indiea.”

-

TOBACCO—ITS8 HISTORY AND CULTIVATION. 179

,xc’ubh each other and to allow of the free circulation of air.
CAt this time exposure to the sun or air is injarious to the

tobacco, causing it to become discolored, and making the
leaves dry and brittle. When this happens, the leaves are
laid out in the dew for a night to render them moist, and
in that state they are left to ferment in bandalas o rows.
Care is necessary, as excessive fermentation will rob the
leaves. About two days will generally suffice, after which
time the packs are turned and allowed to remain thus for
three days longer, and are then pressed. Before doing
this all the bad leaves are removed, and the good ones

- allowed to remain on the sticks in rows, but well covered,

to prevent getting dry.¥

' C—Preparation in India.~—In Chinglepnt palm leaves
and straw of the Varagoo or Panicum Miliacewm are spread
thick on the ground, and on this the tobacco plants are

stacked and covered over with straw and palm leaves and

pressed down with stones for five or six days. . When the
weights, straw, &c., are removed, the tobacco plants are
taken up and hung in the shade by their stalks for a few
days till the stalks become quite dry, when they are taken
down, placed in a small close room, and covered as before
with paim leaves and straw, aud pressed down by weights.
Should the plants have becoms too dry and brittle, a few
stalks are cut out and boiled with a sufficient quantity of
water, to which a cake of palm sugar or jaggery is added;
and this decoction is sprinkled on the tobacco previous to
stacking it the second time. The stack is turned once in
three or four days; and when this has been done several
times, the leaves are stripped off the stalks, and are tied
in bundles, each containing from sixty to seventy leaves.

These are again stacked in bundles, and weights are placed
on them after being covered with straw, &o. The bundles
are re-arranged once every three or four days for two or
three weeks, when the tobacco is considered cured and fit
for use. In Behar, the leaves are plucked and laid on the

# Colonel Joseph-de-Hezeta.
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fields night and da J,so as to h %
and sun, and theyy;r o have the benefit of the dey,

or hill grass: Before]{they are packed, the stalks are cut
A s:l.v;ay. and macerated in water for several days, and the
Infusion th}ls obt:.a.ined is sprinkled freely over the leave
with the view of improving their aroma. This is repeat.d
as often as is considered desirable, and, after each applica-
tion, the leaves are repacked. When 1,3 st
thus sufficiently long,
soil impregnated with a
- till they are quite dry.
Provinces,

hey have continued
the packages are undone and some
lkalis* is sprinkled upon the leaves

In Orissa, Salem, and a few other

e the tobacco is wrapped up in straw and buried
: ker grounfi for the first six or eight days. It is then
aken up, stripped of the leaves, and weighted, &e.

D-Prepamtifm of the Tobacco of Commerce—Shag is
prep.a.re(.l by- monsteu.mg and compressing tobacco, and then
cutting it with a knife-edged chopping iustrument.

' Returns-is another variety of smoking tobacco. Kanaster
is a fa.vo'ra.ble kind prepared from Havanah tobacco. It
recelved 1ts name from Canastra (a Spanish word, signify-
ing a basket) because it was sold in baskets, Th; term is
now also applied to the tobacco from Varinas. Pigtail
and negrohead are chewing tobaccoes. Cigars and cherzots
the. la.t!;er distinguished by their trunkated extremities’
whll(.a cigars have a pointed extremity, called the * curl” 01,'
“.twwt,’ ’ are extensively manufactured in London, Wood-
ville’s cigars and Manilla cheroots are in request b
smokers. “In the manafacture of snuff, the tobacco iz
fermented by placing it in heaps and sprinkling it with
water. It soon. becomes hot and evolves ammonia. The
- extent to. which this process is allowed to proceed'va i
with different kinds of suuff. The immense variet me;
suuffs found in the shops are reducible to tw. s
dry spuff, including the Scotch, Irish, Welsh, and the rar
Spanish; 2nd, moist snaffs or rappees, und,er which ar:

* Known as * Dhobies’ 3 L .
potash. hobies’ earth,” cortaining impure carbonate of soda, or

© then gathered and packed in strawk

o kiuds ; viz.,
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5

_scluded simple rappee (as the brown and the black, the
Cuba, the Carotte, the Bolangero, &c.,) mixed rappees (as
Hardman’s genuine, No. 37), and the scented rappees (as
Princes mixture, Princeza, &c.) 'The Scotch and Irish are
prepared for the most part from the midribs ; the Strasburgh,
French, and Russian snnffs, from the soft part of the léaves.
The rappees are usuaily kept moist by pesrl-ash. Sal-
Ammoniac ‘is frequently added to the spuffs. The siftings,
sometimes termed thirds, are usually reground.” Tobac-
conists employ in the preparation of tobacco a solution of
sea salt spgr. 1.107: this is termed the sauce or liquor.

In the preparation of the Macouba snuff of Martinique,

Molasses, or a solution of extract of liquorice, is added to
the salt sauce by which this snuff acquires a violet color.*
E—Manufacture of Cigars—Men, women, and children
are employed in the manufacture of cigars. The lamina of,
the leaf is torn off the midrib, and each half of the leaf iz
passed to a second person, who, with the assistance of &
third, crops off the refuse, which is placed iu the leaf, a
broom stick or thick straw being fized in the centre. The -
leaf, with its countents, is rolled into a cigar, when both
ends are cut or the free end moistened with gum and
fastened, all this is completed very quickly. Ail Indian

_ cigars have the broomstick, the object being free ingress

of air, and that the cigars may draw well when smoked.
To prevent the tobacco getting dry and brittle, a docoction
of the stalks is frequently sprinkled over the leaves, and
they are kept well covered. In some places a little nitre is
added to the decoction. In India, imitation Manillas,
Trichinopoly cigars, and Lunkas, are the great favorites.
In Calcutta, Chiusura cheroots are well spoken of. In
Europe, Havannah cigars are the most prized. Cigars
have also fancy names given them according to the locality
in which they are manufactured or the name of the maker.
'he tobacco met with in commerce has a brownish cclor, n
strong narcotic and pecaliar odour, and & bitter nauseous
taste. The dark-colored tobacco is the strongest.

#ns.. % Dr. Ure's Dictionary of Arts, Mal‘mfactm‘e and Mines, Vol II, 1853.
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The following are the principal commercial kinds :— ‘g

F—American or North American.—The Virginian is ove -

of the strongest kinds, and is therefore not fit for cigars,
but is smoked in pipes, aud is nsed medicinally, or for the
manufacture of snuff, Its color is a deep brown, and the
leaves feel nnctuous. The Maryland is paler, yellowers
weaker, and fit for smoking purposes. The pale cinnamon
is the best, the “serubs” the most common. The Carolina
is less frequently met with.

G—-South America.—The Havaununah is most esteemed
for smoking. Its color is yellowish brown ; its odour masky
or spicy. Itis imported in heads. The Caban tobacco is
an excellent kind. Eoth these kinds are remarkable for

the light yellow spots on the leaves. The Columbian is .,

imported in heads and leaves, and is much esheemefi for
cigars. 'The Varinas is brought over in rolls ; the Orinoco
in leaves ; the Porto Rica in rolls; and the St. Domingo in
leaves.* 'The tobacco of Paraguay is scarcely, if ab all,
inferior to that of Havannah.t ) :

XI. Descmiprion of Ispian Tosacco.

The tobacco leaves of Southern India are of a yellowish
brown color, soft, pliable, and moist, of a strong narcotic

and rather unpleasant odour when well prepared ; other-

wige it has a sickly mawkish smell with a bitter, naugeons,
acrid taste. The localities in which the tobaceo is grown,
and the modes of culture and cure adopted, give rise to
variations of greater or less degree from the above descrip-
tion. East Indian tobacco has never attained a high repute,
doabtless from its calture not having received attention,
The Manilla is much esteemed. It is a dark colored
tobacco. ) _ c,

The following sre the principal kinds met with in com-
merce ;=

1. Bhilsa ie largely produced aud exported to most
pacts of India, and is the kind mostin demaud. It is

® Pareira’s Materia Medica. .
+ Mansfield's ’arsguay, Brazil and Lakate.
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_sed chiefly in smoking and chewing. It is generally of a
dark brown color with u strong narcotic odour.

2. The Lunka* of the Northern Circars is in great
request for the manufacture of cigars and snuff, and for
chewing. The celebrated Masulipatam snuff is manufac-
tured from it. A good deal of tobacco, the proddce of
varions villages, often finds its way to different parts of
India, and, when procured from the bazaer, it is difficult to
distinguish one kind from another. Cheroots were seut to
the Madras Exhibition of 1855 from Trichinopoly; aud a
large supply of Lunka cigars, manufuctured from the nicotina
rustica on the islets of the Godavery, where the cultivation
is rapidly inereasing, were also exhibited. The Lunka
cigars exhibited were of a superior quality, and the whole
stock sent to the exhibition, amounting to 40,00, was
purchased and sent to the Crimea. Mauufacture exercises
a great influence over the guality of tobacco. Some snmples
of the cheroots exhibited were very badly prepared and of
an inferior quality. Two bottles of snuff from Masulipatam
were sent to the Madras Exhibition of 1855 ; this appeared
oily and moist.t 'T'o the Madras Exhibition of 1857 tobacco
was sent from Chingleput, Coimbatore, Masulipatam, Pegu,

~ Rajahwundry, Moulmein, Madura, Tanjore, Hyderabad,

and Vizianagarum, The tobacco from Tanjore was con-
sidered the best, that from Rajalmundry the next, and all
the rest inferior. To the London Exhibition of 1862 tobacco
was contributed from Mysore, Wellesley, Penang, Moulmein,
Rangoon, Akyab, Arrakan, Sandoway, Cuitack, Assam,
Abmedabad, Poona, Midnapore, Lucknow, &c. A medal
was awarded to Colonel Phayre for sound, well-grown, and
fragrant leaf-tobacco, and the Government received honor.-
able mention for leaf-tobacco. The Shiraz and the Salonica
(ancient Thessalonica) are valued Asiatic kinds, as also
the Latakis, or Laodicean. 'Turkish tobacco is pale and

-.yellowish,

* From Lunks, an Island.
t Jury Reports. ,
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8. European Tobacco.—The only European tobacco e.
tensively consumed in England is the Amersfoort, a Dutch-
tobacco. Several German, Hungarian, and Ukraine tobac-
coes are occasionally meet with. (Sinsheim Die Rauch u
Schnuff tabako Fabrikation, 1826.)*

XII. Uses or Tosacco.

Tobacco is now in very geueral use in all parts of the
world, either in the form of chewing, smoking, or snuff-

taking. Tobacco smoking among the natives of America .

* geems to have been of very ancient date. The tobacco was
either rolled np in leaves and so smoked, or was placed in
pipes manufactured for the purpose, and consisting of a
small cup or bow! attached to a tube, through which the
fumes were drawn to the mouth of the smoker. This
mode was adopted for the sake of economy, as thus no

part of the tobacco leaves or stem was lost. The various

kinds of cigars and cheroots are made to suit the fashion
of the day ; and, as arule, a part at least, about one-eighth,
is thrown away unconsumed owing to the heat it conveys
directly to the mouth on becoming short. 630&11 smoking
and chewing are very general in India, not only among the
more civilized natives, but also among the wild tribes that
inhabit the jungles; these are not able to do without
tobacco, and cultivate it for their own use. Pipes are not
much in nse, cheroots being the usual form in which tobacco
is smoked by the natives. The poorer classes roll up a
small piece of tobacco in a large leaf and double it in the
centre, when the upper opening is filled with powdered
tobacco. .The leaves are then doubled to a right aungle to
prevent the tobacco falling out. Such rolls of leaves are

" often carried about, stuck in the string usually worn round

the waist.. Smoking is practised by women and children
- as well as by men.

1. Chewing.—If anything, this is more practised than

# Pareira’s Materia Medica. The customs duty on tobacco and snuff
for 1874 was £7,522,207 showing av iacrease of £185,058 on the preceding
yeoar, N .

3
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.;;%moki'ng. Most betel consumers make use of tobacco with

- their betel-compound. The poorer classes who cannot

afford betel use tobacco alone. The leaves of the tobacco
are used for this purpose, and a piece is taken off as required -
and retained in the mouth like a quid. In some parts of
India I have met with natives who powder the tobacco and
place it between the lower lip and teeth.

2. Snuffing is a general practice among the natives:
both dry and moist snuffs are procurable in the bazaars.
Most of these are prepared in the different towns and
villages, and many people prepare their own supply. The

. ‘only snuff that is imported is the celebrated Masulipatam

snuff, which realizes about 2 or 3 rupees the quart bottle.
I have never yet met with native tailors, no matter of what
caste, who did not snuff; they say it clears the eye-sight.
Snuff is sometimes prepared on the spot. A native will
smear the palm of his left hand with chunam, and then
drying by the fire a piece of tobacco till quite brittle, will
place it on his palm thus emeared, and bruise it to powder
with the right thumb, when it is ready for use. The more
wealthy frequently scent their suuff with otto of roses, -
sandal wood, or some other scent.

Snuff boxes of all kinds, made of various metals, horn, &e.,
are in use. Natives frequently nse the base of the dried
stalk of the plantain, or that of the areca nut, for keeping
their snuff in. Shells of different fruits are also in use, of
which may be mentioned the cocoanut, bael, wood-spple,
seed of the Caloplyllum Inophyllum, or Alexandrian Laurel.

8. Medical Uses.—Tobacco is useful in various com-
plaints, such as dropsy, colic, strangulated hernia, tetanus,
asthma, &c., &c., but its use always requires great caution.
It is generally used as an infusion, one ounce of tobacco
to a pint of boiling water; but it is more frequently ad-
ministered in the form of an enema. The principal effect
of tobacco is its power of relaxing the muscular fibres by the
depression it causes, and of producing a purgative, emetic,

or diuretic effect. Tobacco enters largely into Indian

24
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Veterinary Medicine, and is also nsed to destroy vermi.,
either in the case of man or beast. It is in general use in
" the form of a strong decoction, and is thought to preveut
the ravages of insects. Here also care is necessary as bo its
indiscrimiuate use as an insecticide to man or animals.

XIII. Paysioroaical rrscts of Tosacco.

The effects of tobacco are sedative, autispasmodic, pur-
gative, emetic, and diuretic. These effects are dependent
oo the quantity and mode of administration. ’

Tobacco, smoked for the first time, produces nausea,
sickness of stomach, and vomitting, depressing the action,
of the heart and arteries. In those habituated to its use, it
produces a soothing or calming effect on the system. In
some peculiar temperaments it even produces poisonous
effects. Although like all similar habits it would be better
were it never contracted, the use of tobacco does not gene-
rally do any barm, and way, in some instances, be beneficisl ;
but, within my own observation, the immediate use of
tobacco has sometimes produced very serious results. Many
of the ill effects of tobacco-smoking might be avoided by
the use of a silver, ivory, or other mouth-piece and’which,
before being affixed to either cigar or pipe, should be loosely
stuffed with a little cotton-wool. The adoption of the
mouth-piece in the first place, saves the lips from the direct
irritant effects of the tobacco itself, which is a great advaut-
- age. And the cottou-wool arrests the empyreumatic and
other oils that the cigars coutain without interfering with
the process of smoking, or with its soothiug effects. This
may be proved by the fact that the wool willbe found
saturated with oil, &c., if examived afterwards.

Snuffing produces at first violeut sneezing ; subsequently’
it rouses the nervous system for tho time being.

Chewing acts as a sialogogue by increasing the flow of
the saliva. Takeu internally, it causes nausea, vomitting,
and, vertigo, with great prostration of the system : these
effects are in proportion to the dose sdministered. In
poisonous doses the prostration increases, the pulse becomse
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small, low, and tremulous ; the skin gets cold and covered
with clammy perspiration ; and confusion with imperfect
vision and syncope take place. Tobacco acts on the nervous
system, and, by depressing the heart, causgs palsy. It
shoald always be cousidered a poteut, unreliable sort of
medicine, and requires greab caution in administering &s
a yemedy. Immoderate smoking causes nervousness in
persons of pecnliar temperament. Its'sudden withdrawal
has no prejudicial effect on the system beyoud the feeling
of requiring the nsual stimulus at the accustomed houn
and it only reqnires a little moral conrage to shake off the
habit. Ibave known many inveterate smokers (Europeans)
who have suddenly forsaken the hubit withont any pre.
judicial effect ; and an experience of seven years of jail-
practice, in which I have onrefully watched the sudden and
complete withdrawnl of tobacco, in all its forms, from native
convicts, convinces me that the sudden withdrawal of tobacco
exercises no ill effect on the individual; for I have never
seen any such cousequeunces eusue, nor have the persons
thus deprived of their accustomed stimulus attributed asy
ailments to this cause,

In caloulating the profits of fobacco cultivation in India,
the callings of three distinct individuals, shonld be taken
into cousideration, viz., that of the farmer, the cigar-maker
and of the cigar shop-keeper or seller, further the middle.
men should also be taken into account. Thus a farmer
grows 2 or 3 candies of tobacco. A middleman purchases
the produce of 2 or 3 farmers and takes it to the neighbour-
ing shandy ; it there exchunges hands and is carried to s
town of some importance, where it passes into the hands of
some Mundy* merchant. It is then carried to Trichinopoly
or Madras and passes thas into the hands of a second
Mundy wan, who sells it to the cigar-maker. All these
middlemen incar charges and realize profits that come ou
of the price obtained for the cigars. The proper method
is to agcertain, nob the bazaar price of tobacco, but’ the

# A largo hezaar, or, markel place.
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~ price paid to the farmer by the itinerant merchants who go
from village to village to collect produce.
There must be mistakes in the quantities of tobacco said
to be produced at various places, I have reduced all to a
common denomination, viz., lbs. per acre with the following
resnlt ;—

Berar first crop ... 20 Mnds. per Begah 4,920 1bs peracre,

Do. Total of crop 50 do. 12,300 ~ do.

‘ Coimbatore 500 do.
From another source ... wee 750 do.
Tinnevelly 900 to 1,200  do.

Chingleput 850 thooks, per cawney ... 959  do.

XIV. Coumescs, Stamsrics, &c.
Tobacco, notwithstanding all prejudice against it, con-
tinues to prosper and drive a thriving trade, and the demand

for the article is enormons. N otwithstanding the extent to -

which the commerce has extended, its price having tripled
or quadrupled what it was some twenty years ago, the
consumption is still daily increasing; and, if the supply
were in proportion to the demand, the latter would no
doubt greatly increase. Although the supply of 1863 is
said to be two millions of pounds greater than in 1862, the
price has not in any way beeu affected. In 1820 the
-proportion consumed or allowed to each individual was
about 12 ounces; and in five years the quantity had in-
creased to 15 ounces. In ten years smoking became so
geueral that 1} pound was necessary to supply the cravings
of each person. In the subsequent ten years 1} pound
was greedily purchased; and, had a larger supply been
forthcoming, it would have met with ready purchasers.
Yet, we should call to mind that, perhaps, fully one-half
of the population, including women and children, do not
smoke, aund a large proportion of males dislike the weed ;

nevertheless, the consumption of tobacco is so great, that -~ -
- the iuvestment in tobacco cultivation would be eqﬁivalenb
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Vi

'«‘éther staple products, such as cotton, coffee, and indigo,

1 the necessary attention were paid to it*

The late American war centered the attention of nearly
the whole civilized world on the sabject of cotton, to the
exclusion, I fear, of other products, such as tabacco, which,
if not equally useful, is of great commercial value, and for
which, like cotton, we are principally dependent on America,
while India is at all times capable of producing both cotton
aund tobacco.

The English, of all European smokers, smoke the strong-
est tobaceo, and consequently prefer the American to the
Asiatic kinds, which latter are principally consumed iu Asia
itself, or by the European nations bordering ou it.

Tobacco suitable for cigar-making is appreciative for the
following properties. The degree of inflammability, the
volume of smoke produced, the flavour and aroma or fra-
grancy, the perceutage of marcotic, the colour and bright-
ness of appearance, the evenness, thinuess aid elasticity of
the leaves, the absence of thick or irregular veins. Lun-
kab’s burn freely, but they ave deficient in aroma and they
contain an excess of narcotic. Fresh Trichinopolies and all
inferior kinds burn irregularly and have an acrid flavour
and nauseous smoke ; but they improve by keeping. As they
are liable to be worm-eaten, various devices have been resorted
to, for their preservation. Sowe pack their cigars in tea an
expensive article to be 80 nsed. Others find that sea-sand
is a very good substitute for tea. Others again preserve
their cigars in jars closed hermetically. If properly pre-
served even indiffsrent tobacco becomes mellow and smokes
agreeably. There is this peculiarity about Trichinopoly
cigars that those -accustomed to burn prefer them to any
other description. Even the best Havanahs are not prized
by habitual smokers of Trichys.

The Indian cigar-maker like sll other Indian artisans,
works with very few tools. To turn out the most approved

" cigars, he needs only s small board, a pair of scissors and

* Madras Daily News.

-
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a smooth stone, weighing 5 or 6 pounds to serve as a poundé

He first tears off the midrib, out of a parcel of leaves, which

he sorts at the same time in two heaps. One of these
contains the best leaves, reserved for the covers, and those
uufit for that purpose are putin the second heap and they
‘are used to fill the interior of cigars. Then a roll is made
of the leaves intended for the covering. By this means
the wrinkled leaves are stretched and mude even. The roll
is then beaten with the pounding stone to flatten the veins
. and further to stretch and stiffen the leaves, which after
"this process come out of the roll in bands as neat as fresh
paper. The cigar-maker then takes up one of these bands
and cuts out a crescent about 8 inches long and 2 inches
broad at the centre: meanwhile his assistant takes up a
few of the leaves, uuserviceable for the covering and he
. gathers them into a rough cigar, which he covers - with a
coarse wrapper of tobacco. This is the core. The cigar-
maker takes up one of these cores and by rolling it between
the palm of his hand and the board, he gives it a neat ap-
pesrance. Much of the drawing qualities of the cigar de-
peuds on this stage of the process. If the core be very
irregular, a little extra pressure will make it appear even,
but the air passages will, at the same time, be choked. If
the core be properly made, very little rolling is euongh to
give the cigar a neat appearance. When this is done, the
outer covering called the robe, is put on and the end is
pasted. In cheroots both ends are then trimmed with the
scissors, but iuv the Havanah-shaped cigars one end being
conical does not require further manipalation.

A cigar-maker and au assistant can roll from 500 to 1,000
cigars in & day of eight hours, aud they' are paid from 12
anoas to Ra. 3-8 per thousand, according to the finish and
the form of the cigars. ’

" Except for some qualities of Pondicherry cigars, no

substanca whatever is used in Southern India to lnprove
the quality of tobacco. But for Pondicherry cigars the
water contaived in tender cocoanuts is said to form a
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J»,inable sauce which is the technical‘ name of the stuff nsed

,:n preparing tobacco for cigar-making. English makers
" are prohibited from using anything, except water to moisten

their tobacco. In Frauce, Goverument has the monopoly
of the cigar-manufacturing industry and the cigars made
in their factories are from tobacco moistened with a solution
of one part of sea salt for ten of water. The deliquescent
magnesic chloride which exists in minate quantities in the
luterstices of sea salt, is said to keep the cigars agreeably
moist. The other continental factories, in America and at
Cuba various sauces sre employed to improve the Savour
of tobacco. -
The far-famed Havanah is said to owe much of its excel-
lence to the sauce which is used in its preparation and the
composition of which is kept secret. In India tobacco is
aromatised for the hookah and formed into a stuff called

~ goodak, the best specimeus of which are exceedingly fra-

grant,
Snurr.

Snuff is prepared from pulverized tobacco, prepared to be
taken into the nose. It is chiefly prepared in this presi-
dency at (Bundur) Masulipatam in the Kistna District and is
exported for sale all over India, in large quantities, to
Calcutta chiefly, where it is readily bought up by Jewish,
Armenian and Arabian merchants for export to Persia, the
Arabian Gulf and carried from thence to the interior of
Asia Minor for sale. Itis made of the best tobacco, pro-
duced in the district, specially in the village of Médtre or
Madoor and Agimpurra in the Nuzinid Zemindary, Movva
and in the Chellapulli Zemindary..

" Process of making snuff.~The leaves are cut into halves
and the stem entirely removed. The first half, after the -
stem has been removed, is dried in the sun and powdered
into a coarse powder and the second half boiled twice, first
in salt water and then the juice extracted is used agaiu in
the place of salt water with fresh tobacco. When the juice

.. becomes rather thick and gumuwy, it is poured in a big pot
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and left to cool. The tobacco powdér is now put into b

chattios followed by the juice, into which a proportionate

quantity of brandy is poured and mixed with the powder
and lfaft in large open-mounthed pots where it is allowed to
remain covered up for about a week, when the snuff is
.ta.ke.n and filled into English quart bottles and sometimes
in pints, when it is ready for exportation. ‘

. Goopaks.

This is made in the proportion of two parts of tobacco to
one part of palmyrah jaggery. Its processis, that tobacco
of the best sort is eat into small pieces except the head of
the stem which is thrown away and the cut tobacco is
pounded well and a proportionate guantity of jaggery is
mixed and pounded together until the whole becomes a soft
and gummy mass. Care should be taken not to use any
water during the process, otherwise the Goodacco will be
spoiled and stink.

XV. Summary or tER SUBJECT.

Man, in the earliest age of the world, sought out sub-

stances for food, and materials for clothing ; but his wants
in these respects being supplied, he soon began to surround
!nmself with luxuries which, from the force of habit, and
increase of civilization, graduaally became necessaries. In-
toxicating and stimulating drugs and beverages came to be
used ; and man became so enslaved by pernicious habits

that it was impossible to eradicate them from his naturei
The use of such stimulants led to their abuse, and argn-
mer.lts founded on religion and morality were urged against
their use, but without avail. Tobacco, only introduced in

the 15th century into Europe and Asia, &c., has become so -

abso}ute]y necessary to mankind, that there is scarcely a
. Portion of the inhabited globe, perhaps, in which it is not
known t.md appreciated. Thus a plant that otherwise would
be cousidered a worthless weed is now one of the staple
products, and adds largely to the revenue of most nations.
Thus too, & habit acquired from wild and barbarous Indians

by a few travellers has become a necessary to civilized -

L4
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_;:tions, and the cultivation of tobacco has become of great

. importance, more especially when we consider that the

demand is daily increasing. It will be seen from this essay
that much care and attention are given to the cultivation
of tobacco by the natives of Southern lndia, bufj that the
seed is indifferent, and has more or less degenerated from
long use in the snme districts. I had occasion, in May
1862, to call the atteution of the Madras Agri-Horticultural
Society to the subject of tobacco, and I suggested that
foreign seeds of the best description should be procured
and distributed. This has been done since through the
Board of, Revenue aud the Agri-Horticultural Society,
Madras. - (he cultivation is extremely remunerative, and,
accordir® to the method detailed as in use at Chingleput,
a profit' £ about 50 rupees is realized on every cawnie

* of lané, but in counsequence of the time and labour re-

quired joeing greater than in other cultivations, from the
close, sttention which the tobacco plants require, the ryot
can i1l afford to bestow sufficient time on its culture without
neglecting what he considers his more legitimate occupation
of growivg cereals: he seldom extends the cultivation of

“fobacco beyond one-sixth or one-fourth of a cawnie of land.

There is also difficulty in disposing of the produce in many

* districts. But should a fair demaud be created, there is

every reason to suppose that a superior article will and can
be produced equal to the best American. The distribution
of superior varieties of seed should also be continued, and
prizes for the best samples be given to the ryots in the
different districts annually, to give greater encouragement to
the growth of tobacco by such means. I fally believe that
the cultivation of tobacco could be greatly extended and im-
_proved, so much so as to place India in a position to compete
with America in the growth and supply of this article.

Tobacco.—~Latakia Tobacco is supposed to be the pro-
duce of different plant from that yielding Turkish tobacco.
1t is combined of the flowering twigs made up in bundles
which have been smoked by pine wood.

The quantity of tobacco cleared for consumption in the

25
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united kingdom in the year 1876, was equal to 1 1b, 7} &
per head of population. In 1841 the quantity was unde.
14.0z.; in 1851 it was a quarter of an ounce over 1 1b.; in
1861 it was 1 1b. 3} 0z.; and in 1871 it was 1 1b. 5} oz.

A sramismiciaN bas taken the trouble to calculate that if
" all the tobacco smoked, chewed, or snuffed in one year was
made into a cord two inches thick, it would, following the
line of the Equator, encircle the globe thirty times.

The ZLancet publishes a report by their Analytical Sani-
tary Commission on the results of their analysis of Egyptian
cigarettes of five well-known brands. The following are
the conclnsions arrived at :—The Egyptian cigarettes, which
we have examined, are made from genuine tobacco. No
foreign substance, and particularly no opium or ffenclas-
sified alkaloid,” whatever that may mean, is added. The
paper and the cement are pure, the only possible objection
being the trace of copper we found in the ash, which is pro-

bably due to the metallic lettening. Some proportion of-

Smyrna tobacco is commonly incorporated with the Turkish,
which is always used. If this Smyrna or Salouk tobacco is
present in excessive quantities, the throats of some persdi{s,

if not of all, will be affected injuriously. It is probably-

safer to avoid it. Doubtless there are smokers who enjoy
the Salouk flavour, as there are coffee-drinkers who like an
admixture of chicory. The smoker must select his cigarette
for himself, and we trust that in this case, as in so many
others, the forewarned will be forearmed. Let it be remem-
bered that tobaceo, to say nothing of opium, is not grown in
Egypt. The Egyptian manufactures select and blend their
. leaves, and to judge from the popularity of the cigarettes,
they do so with great skill. In fature they will probably
be more careful in the use of Salouk, as every motive urges
them to retain and extend their trade. Physicians will do

good service by watching the effects npon their patients of -
cigarette smoking. If they find that the change from -

Egyptian to Turkish or English cigarettes removes unplea-

- sant throat symptoms there will soon be a definjte con-

demnation of Salouk tobacco.

YR
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THE COCOANUT PALM.*

———————

TrE cocoanut,t ealled in Hindustani * naril’”> and in Tamil
‘““tenga,” scientifically known as the Cocos nucifera, be-
longs to the natural order Palmacex, a genus of palms,
containing some 14 species, all of which, with one exception,
are of tropical growth, and being littoral, are principally
distributed within the inter-tropical regions of the Old and
New Worlds., The cocoannt is the most important species
of the genus. Indigenouns in the East, it is now largely
cultivated on the Malabar and Coromandel Coasts, in Ceylon,
in the Laccadives, and in all the islands of the Kastern
Archipelago, which are generally associated in large groups.
1t often grows wild in distant and isolated islauds. The
thick fibrous padding around the nut protects the germ as it
floats on the sea. Owing to its triangular form, it remains
upright when it reaches land, aund so eventually establishes
itself. Subsequeunt droppings of the ripe nut become
self-grown topes or groves. Thus, as soon as the coral
reefs of a new island appear above the waves, these trees
take possession of them. The cocoanut palm flourishes
luxuriantly throughout the South Sea Islands. Along the
whole line of the Brazilian Coast, with but few interruptions
from the river San Fraucisco tothe bar of Mamanguape,
a distance of vearly 280 miles, these palm trees are said
to extend; whilst it is estimated that there are 20,000,000
of these trees in the south-west of Island of Ceylon.
_The cocoanut tree has s slender, erect, unbranched peren-
nial stem, cylindrical, and roughened by the scars left by
‘the fronds: the stem seldom exceeds 2 feet in'diameter and
#® This M.onogrnph on the Cocoanut Palm was originally written at the
special request of W. Wilson, Esq., M.A., Director of Revenue Bettlement

and Agricultare, and published by Government for distribution.
4+ Or cpcoa, a contraction of Macaco, the name for & monkey in Porta-

guese, which it seems to have derived from the supposed likeness of the
end of the nut with the black scars on it, to the face of a moukey.
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60 to 80 feet in height: from 15 to 25 fronds form its crest.

The sea-shore is its chosen home: it grows right down to

the margin of the sea, and is constantly washed by the
waves in many places. Yet it also thrives with vigor up
to 3,000 feet above sea-level, hundreds of miles from
the coast. At still higher elevations the nuts germinate
freely, but the growth of the tree is stunted. On the She-
varoy Hills, for instance, a tree, ten years old, i1s abont 3
feet in height; these hills being 4,500 feet above sea-
Jevel where this plant grows. At Baugnlore, 3,000 feet
above the sea, the trees grow freely, attain their usual
height, and frait freely. In the coustruction of the stem,
there is no distinction between pith, wood, and bark, and
there are no medullary nor concentrie circles. The stem
consists of definibe vascular bundles diffused throngh the
cellnlar tissue, without apparent order, enclosed by an
external covering which differs from the bark of exogens in
not having annual layers separate from the wood. The
leaves are terminal, large, and pinnated, measuring from
12 to 20 feet in length ; formed by = stout leaf-stalk, having
nomerous narrow sword-shaped leaflets pendant and droop-
ing on either side. The flowers are monocious and are
arranged npon a branching spadix, which, when young, is
enclosed in a cylindrical spathe. The male flowers have an
inferior perianth of six segments, arranged io two whorls,
and six stamens, which are united at their base. The
fomale flowers have also an inferior perianth of six seg-

ments, and there are not unfrequently present the rudi- .

ments of six abortive stameus. The ovary is oveid in shape
and 3-celled, bat two of these cells usually become abortive.

The style is short and is terminated by those stigmas, -
which in the bud are erect butin the matured Sower re- -

curved. Thereis o1 ovule in each cell and this is attached
to the base of the cell. The fruit is triangular in form,
which still indicates its tri-carpellary uvature. The outer
part epicarp consists of a thin smooth skin. Underneath
this lies the mesocarp—a thick fibrous tissue, which, when
macerated and cleaned, constitutes “ Coir,” Beueath this

N\

1

SIAVIV OSLYNNIE Y
NTVAS AVRT HAIM FONOHS kA

TYNYUIN FHL ONIMONS
GIATVN 41 NN FHL G

AN FHL MONS 0L OFAOWIY -

LNNY0D0D FHL'Q

NSNH 3IHL 40 JyVa ¥V b

‘WIVd LONYDO0D IHL 40 SUi¥VdS

‘WHSON TYHNLYN IHL'Q

‘€GN FLVTS

g




THE COCOANUT PALM. 197

again lies the endocarp, that hard horny shell with three
eye-like markings upon it at one end. On-the interior
surface of this shell is developed a soft fleshy substance—
the albumen—in the interior of which is to be found that
thin sweet watery fluid commonly known as the pocoannt
milk, and a mioute embryo occupies a little cell in the
albumen at the apex of the nut with its cotyledon becom-
ing enlarged during germination and filling the central
‘cavity. Whilst the nut is green and tender, its cavity
is filed with a sweetish, pleasant, and refreshing fluid,
which, as the albumen, consolidates, decreases in qnantity ;
and iu the ripe nut scarcely exceeds two or four ounces,
often tasting somewhat brackish, whilst the kernel is white,
firm, fleshy, rich and sweet tasted, and is known as the
cocoanut from the Portuguese term coke. The cocoanut is
a most valuable plant to man as regards its dietetical and
economical application : being put to a greater number of
uses than any other palm, both as regards food, luxury,
clothing, habitations, utensils, implements, &c., and when
grown in suitable localities, for products of articles of diet
and in commerce and manufacture. It supplies man with
sugar, starch, oil, wax, wine, resin, astringent matters and
edible fruits.* The cocoanut reguires an alluvial and loamy
goil for its successful growth, but any soil with a free mix-
ture of sand and clay answers fairly well. Pure clay soils
and swampy lands should be avoided. The cocoannt thrives
well in red soil, but does not fruit well. The cost of a
cocoanut plantation depends greatly on its locality ; as in
some places a pit measuring a cubic yard is excavated for
: one auna; at others it will cost double that sum. The
pits when excavated should be left open for a few days to
get the benefit of fresh air and suulight; half of the soil
with which they are refilled should consist of the excavated
earth, and the other half of river or sea sand. The cbject
# . . .. .. . + theIndians nut alone
Is clothing, meat and trencher, drink and can,

Boat, cable, sail and needle, all in one.
. Q. Herbert,
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of using sea sand is to keep off white ants which are readily
attracted to the spot by the husks of the nuts, and destroy
the seedling plants, With this same object in view, common
salt is often thrown into the pit in some localities. The
nsual number of plants that an acre ought to carry should
be 80. The adoption of this number would allow the plants

a distance of 60 feet from each other either way. Insuch

case the trees grow sturdy, perfectly straight, and (from
having free enjoyment of sun and air) fruit freely, and
produce more than the average nnmber of nuts. The
native cultivators asually crowd the plants together: in-

stead of 80, an acre will ordinarily be found to carry from -

120 to 200 plants. The result is that the plants grow up
weak, and often awry in their attempts to reach suulight
and air, and seldom produce fruit. In a well-ordered plant-
ation, the trees should be at least from 80 to 40 feet apart.
The distance should in a measure be regulated by the
locality, the asrect, and the natore of the soil. Where
cocoanut palms are grown as avenue trees they may be
planted at an average distance of 15 or 20 feet from each
other. ' '

Seeds.—The nuts for planting should be selected from
trees over 15 and under 30 years of age. They should be
fully rvipe. ‘Fruits gathered from February to May are
_ generally cousidered the best ; seeds from very young and
very old trees should be avoided. The nuts should be the
largest procurable, well formed, and with their outer husk
dry when they ave taken from the tree. They should not
be thrown down, as they generally are; but showld be let
down in a basket by meaus of a rope, to avoid concussion.
The seed-nuts gathered should be kept a month or six weeks
before being plaunted, in order that any moisture about the
hnsk may become dissipated ; otherwise they are likely to
rot when plaunted.

Seed Beds.—It is always & good plan to form a mound of
sand about three feet in height, and of width proportionate
to the number of nuts to be planted. The nuts should be
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placed a foot apart ; about two inches of the bop S?lOﬂld be
left exposed. 'The only manure that seeds require is a com-
post of wood ashes and salt, not so muc.h to nourish the
seedlings as to keep white-ants and other insects away. A
handful of this co‘mp'ost. may be placed below each nut asit
is planted. The sowing should be Watere(.l every three or
four days, according to the season, care being taken not to
damp the bed too much. In about sm’mouths the nuts
will germinate. They will require atbention : they must be
protected from insects, from cattle, &c.

Varieties.—The natives give distinctive names to many
varieties of the cocoanut, differing in size, shape, f:olour of
the husk, &c. In Travancore, thirty different kinds are
named. The largest variety of cocoanut that I bLave seen
and examined comes from Ceylon. I have occasionally seen
specimeus nearly as large from the Cororga,n‘de! Coast.
There is a small dwarf variety which fruits while it is about
two feet high ; the plant continues to grow, and with age
attains to a height of from 10 to 15 fees.

Transplanting.—The plants will he ready for planting out
about the same month in the next year, but they should not
be put out till after the first burst of the monsoon. Plaunts
aced from three months to five years may be transplanted ;
b:t, as a rule, they should be put out before they are a year
old ; and it is only in exceptional instances that older plants
are used for that purpose. In the Northern Districts
(deava.ri) young cocoanut plants are not put out till they
are from three to four years old, when they cost from 40 to
70 rupees per 100 ; whilst seed-nuts are to be had at from
2 to 2} ropees per 100. After being put out, they will for
some time require some shelter to protect them from the
heat of the middsy sun ; sheds of twigs, matting, &c., may
be used. The plants shonld be freely watered (daily if
necessary) till they have established themselves. The cocoa-
nut is always a moisture-loving plaunt, and requires frequent
irrigation, especially during its youth, say for the first five

- years. In many localities they do well without artificial
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watering, and continue to grow and thrive; but in otheys
~ they will require frequent watering, otherwise they will pof
thrive nor fruit, but gradually perish. It isa good play
in putting plants onb to place them abont two feet lowep
than the surface =0il in the pit, and then cover in the plany
to the surface level (either at once or as oppmtuuu 'y offers)
with dead leaves aud other vegetable multer, which w3}y
presevve moisture in the soil axouud the plant, and evey.
tually as it decays form & layer of bumus aronnd b, Ty -
natives give the coconnul seedling wuch cave and attentioy,
calling it thenum pillay {Tamil) *“the cocoanut child’* Jp
well attended to, and if the soil be good, the plants wiy
begin to fruit at five years of age; bub in poor soil ang
ingufficiently watered, they may not fruit before they kaye
attained seven to ten yeavs of age. As a rule the cocoanyg
throws oub a spathe and frond aboub once a month; gaey
spadix yields 10 to 25 nats. If we fix the average at g
nats per spadix, there will be 144 nuts prodnced during
the year. A safe average estimate would be 100 nutg pep -
tree per annum, taking the bearing and non-beauug treeg
together. Cocoanuts o:dmmﬂy fetch from 4 to 6 pies each,

A perfectly safe estimate wonld be 1 rupee per hundreg,
for toddy-drawing trees are leased at from2 to 2} anngg
per tree per mensem, i.¢., Ra. 1-8-0 to 1-14.0 per troq
perannum. Hence we may fix the lowest average value at 1
rupee per tree, whether the tree be allowed to fruit or be
tapped for toddy. Thus, a plantation of 1,000 trees wij)
briag in Rs. 1,000 a year. In addition to this there ig
always a small profit to be Jerived anunually from the fibre
of the natg ; aud from the green awd dry frond of from 4
to § annas per tree.

Cocoanuts are largely used as o&ermgs to Hmdu 1&019
« Cocoanut day’’ at the full meon in August is celebrateq
in most parts of India. A large number of nuis are thrown .
into the sea as an offering. The np-keep of a plantation ig *
not costly : most plastations are left to nature; sqmetimes - .
cereals, pulse, arrowroot, turmeric, &c., are caltivated in - -
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she soil between the plants; this practice, however, is pre-

_~'jndicial to the trees : generally it is followed only while the

plants arve under five years of age.
A well-kept plantation should be manured once a year :

- the best fertilizers are good farm-yard manure, salt and

ashes, paddy-husks, droppings of cattle and goats, and fish

~ refuse. The soil should be freely ploughed up and kept

loose and broken, and in dry localities irrigated ouce or twice
a week. Cattle should be kept out of young plantations, as

‘they devour the leaves and are likely to destroy the plants.

‘When cocoanut trees continne nnfrnitful, the stem is well
beaten with a rice pounder, one end of which is shod with
an iron ferule: the blows dinge and make circular marks
on the part beaten. This is done with the object of con-
centrating the sap, and it often proves snccessful. “ Winter-
ing,”’ as it is termed, is also resorted to sometimes, by
digging around the trees and exposing the rootas for a few
days to sun and air, the process being completed by free
manuring and irrigation.

Toddy-drawing.—As soon as the flower spathe has attain-
ed its full size, and before it opens, it is bound round
tightly with strips of fibre taken from the back of the
stalks of the frond, aund is then beaten twice a day, with a
short stout stick, by the toddy-drawer for three or four days
with the view of bruising the spathe aud diverting the sap
to it. Next he slices off the top, and continues this prac-
tice daily, or for a day or two longer, taking away a thin
slice of the spathe daily, and as soon as the wound begins
to bleed, an earthen vessel or a large stout hollow joint of
bamboo, or the shell of a gourd is tied on to the spathe to
receive the sap as it flows; the spathe having been previous-
ly bent over slightly aud tied to an adjoining frond, so that
it may be maiutained in position. The vessel is emptied of
its contents every morning and evening, and a fresh wound

_i8 on each occasion made in the spathe to keep it bleeding.

The quantity of sap varies according to the locality and
the age of the spathe ; 3 to 4 quarts is the average quantity
obtained in the 24 hours' for a fortnight or three weeks.

26
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Sometimes this fluid is converted into what is termed ¢ LR TP
by lime washing the vessels that collect the fluid in order
to neutralize the acidity. It is then sold as a sweet and
refreshing drink in the bazaars. Toddy is the sap of the
cocoanut palm which, when fresh and recently drawn, has a
pleasant sweetish taste, and in large doses acts as an aperi-
ent; in a few hours it begins to fermeut, when it has a sharp
acid taste, and ig slightly iutoxicating ; if kept longer, it
passes into the various stages of fermentation of spirits and
vinegar. It is also boiled down into a coarse kind of sugar
called jaggery, which is converted into molasses for the
manufacture of spirits, or refined iuto white or brown sugar
before fermentation sets in. When it has fermented it may
be distilled into spirits or made into vinegar. 100 gallous
-of toddy produce 25 of arrack by distillation, and 8 gallons
of sweet toddy yield 2 gallons of Jaggery, Itisin general
use as yeast, as it begins to fermeut in a few hours after it
is draws, and bakers in general, in this country, substitute

it for yeast in bread-making. = -

Boiling for Sugar.—~The sap is poured into large pots over
an oven, beneath which a strong wood fire is kept burning,
the dead fronds and other refuse of the plants being used
a8 fuel. The sap soon assumes a dark brown semi.viscid
mass, well known as -jaggery .or ghoor, which whilst warm
- i8 ponred into earthen pots or pans for preservation. 10 to
12 seers of the sap yield one of jaggery ; the value of a
maund of this jaggery is about 2 rnpees. In this state it is
sold to abkarry contraesors, sugar refiners, or merchants.
The sugar refioed comprises several sorts, known in the
market as moist, raw, coarse, and fine sugar. The jaggery
is placed in baskets aud allowed to drain ; the watery por-
tion or molasses dropping into a pan placed below. This is
. repeated, so that the jaggery or sugar becomes compar-
atively white and free of molasses. This sugar, for 8o it may
be called now, is put out to dry, and the lumps broken up :
when dry it is termed raw sugar, and weighs about 25 per

cent. of the whole mass, the rest of it being collected in the
form of molasses. :
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"The toddy-drawer or Shauar is of a particular caste that

. follow the profession of toddy-drawing as a hereditary

occupation. Boys take to it at an early age. They use
stout thongs made of bullock or buffalo hide, from 3 to 6 or
more inches in girth and of a sufficient length i:o sum:ound
the tree and the body of the climber. This thong'the chmber.
fastens with a puzzle knot, and by lesning backwards
and throwing his whole weight on the thong, he st.retches
it to its utmost, and is thus enabled to draw up his legs;
whilst he has a ring of rope formed of coir or pah.nyra fibres
around the insteps of his feet, which enables him to open
his feet in front, whilst the heels are drawn together and
placed against the trunk. With his left hand he presses
against the trunk, and with the right he shifts the thong up
tk?e tree and draws up his body after him. Thus, by a
succession of skips (as it were) he climbs the trees and pro-

" ceeds to his work. Much practice and confidence in climb-

ing is necessary to prevent accidents. Frightfu.l accidents
often occur resulting in death or disablement for hf.e. After
the toddy has been drawn, the stump of the spadix should
be loosened out, as sometimes one or more nats fox:m from
flowers left uninjured. The young cocoanut itself, if tak?n
down when between the ‘second aud third month of its
growth, contains the jelly or albumen which is tender,' and
in parts more or less approaching a fluid ; and the mft :tsglf
is filled with a sweet refreshing water. With age this fluid,
which secretes the albnmen, decreases as the albumen itself,
4.e. the kernel forms and thickens. The water of the ten-

"der cocoanut is often used by masons to soften and give

adhesiveness to plaster, and is also mixed with whitewasl.x.
In good specimens the flesh or kernel of the cocoa,nu’t;, i
about half an inch thick. The elancer * tender water,” is
in general use as a refreshment during the hot weather, afxd
the young nuts are sold in the bazaars at from 4 to 6 pies
each. The outer skin, being too teuder to produce fibre, is
used for fuel when dry, or cut into a substitute for scrub-
bing-brushes. The shell of the ripe nut can be hollowed

out by.ﬁlling it with salt water, and burying it in sand fora
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time, when the kernel rots and is washed out, and the shell
itself can be used then as a bottle, a vessel for oil, &ec., and
“for other purposes. The shells are beautifully carved into
cups, vases, goblets, water-holders, lamps, ladles skimmers,
&c., and the burnt shell or shell charcoal is used as lamp-
,black, tooth powder, &c. The green, as well as ripe nuts,
with their busk, are used as torches for illuminations. - The
ripe nuts are collected several times during the year, and
generally harvested before the outer skin dries: if dried
on the tree, the fibre becomes coarse and dark in colour: if *
too young, itis weak, Therefore it is taken down still green
yet nearly mature.  The outer husk is ordinarily peeled off
by blows struck upon an iron spike ; sometimes a short up-
right crow-bar answers the purpose. Freed of its husk the
nut is ready for the market. If ripe, it will keep for many
months: if unripe, it may rot in a few weeks.* The kernel
is eaten raw. If milk be wanted, the kernel is cut in
halves, taken in the hand and grated against a small
circular saw, which is fastened to a board, one end of
which is held by the foot, whilst the operator squats on the
ground, and grates the nut against the saw. The kernel is
by this process shredded into fine floury flakes, which are
received in a plate placed below. About half a pint of
boiling water is poured on them. They are then taken up
by handfuls and compressed. Thisextracts the milk which
flows into a cup. This milk resembles cow’s milk, except’
that it is much sweeter and denser, and has its peculiar
flavour. A further supply of hot water is poured on what
remains, and asecond brew of milk is obtained ; buf the
first is always the best. This milk is used for curries, &e.,
and to flavour coffee, and sometimes as a substitute for
cow’s milk. The milk expressed from the brayed kernel
of the cocoanut is believed to be an antidote to poisons
in general, and it is largely made use of by natives to
counteract what they believe to be the ill-effects of ¢ Love

*#In 1859 I took to England about 1,000 cocoanuts, youogandold. They

kept well during the voyage of-four months,

i asiplrons
knowaken into the system.

4 Super&tition.—-])eformed ‘cocoanuta are sometimes met
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u{ons,” and to peutralize the effects of any medicive

with: dwarfed in size, and sométimes containing no nut,
but consisting merely of the husk with a slit in the centre,
sometimes containing small deformed nuts without any
kernel ; this is attributed to the smelling of the flower by
the tree frog or Polypedates maculatus. The kernel or
flesh of the cocoarut is often cut into the shape of flowers
and fruits, and worn in the hair, or formed into garlauds
for the neck by Hindu women. The nut fetches from
10 to 12 rapees per thousand, and recently in Ceylon, lt ]
was sold ab 4 rupees per hundred. * Kopra,” i.e. the dried
kernel is of two sorts, ¢ natural” and “ artificial.” The
natural _kopra, is that formed whilst the nut ig still on the
tree; the fluid in the kernel is dried up, and the kernel
becomes loose, aud when the nut is opeuned, the kernel
comes out whole, In the attificial kopra the nuts are
broken in two, and then sun-dried or placed on bamboo
trays over & charcoal fire ; as the kernels shrink, they come
away easily from their shells, and when thoroughly dry are
ready for the market. They are used in the manufacture
of oil* Kopra is also grouud iute a paste and used in

making curries, like fresh cocoanut,

0il—Cocoanut oil is prepared from * kopra” either by
expression or boiling. Expression is the favourite method.
The kopra is broken into pieces aud thrown into a common
country wooden mill, where it is subjected to expression
and the oil thus extracted. The native oil-mill or checkoo
consists of a large wooden mortar and pestle. The pestle
is placed obliquely in the mortar, and is worked by a shaft,
to the end of which a pair of bullocks are yoked, and they
traverse a circle of abont 18feet in diameter, making three
to four revolutions in a minnte. The kopra fills the mortar,

# The Fiji Islanders are advertising for & machine to ecat the cocoanut
Xkernels ont of the shell, to assist in the manufacture of kopra and superseds
hand labonr. Such a machine musat be adapted to cat nats of different
sizes and 'shapes. It wonld need to be simple in constraciion and strong,
and not too heavy, aud werkable by band or foot power.
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and is compressed agaiost the sides, so that the oil o]
squeczed out. The oil is mopped up with a piece of cloth
aud put into a pot. About 50 pounds of kopra forms a
charge for the mortar, and three to four charges are worked
io a day. Boiled cil is obtained by bruising the kopra or
the fresh cocoanut, mixing it with an equal quantity of
water, and then boiling the mixture. As the water evapo-
rates, the oil rises to the sarface. It is poured off, and the
débris of the kernel is compressed by handfuls, so that any
oil that remains may be extracted. Two quarts of oil are
produced on an average, from 15 to 20 nats. Cocoanut oil

has a specific gravity.of 892° and solidifies at 65° to 70°. -

¥t e a fixed fatty oil, exported largely. It contains solid and
fluid constituents, comprising oleine aud stearine, the former
being separated from the solid stearine by pressure, The
solid fat bas been sometimes termed collin, and is much
used for making candles, but owing to the chemical changes
that take place during the process, it is now termed stea-
rine. The oil is also used largely in cooking ; also for
lamps, and for anointing the body. The oleine from the
crude oil after being purified is recommended as a sub-
stibute for cod-liver oil. Cocoauut oil is put into bottles
half filled with water, well shaken, and placed out in the
sun for several days, the water being changed on each
occasion ; the solid stearine is freed from the oleine, and
the clear oil is poured off and coloured with alkanet, put
into small bottles and sold as hair oil.

Oil-Cake.~Cocoanut oil-cake or * poonac” is largely
used for feeding cattle and for fattening pigs and poultry,
and is counsidered highly nutritious and valuable for such
purposes. Frow 3 to 4 maunds of 25 pounds each are sold

for a rupee. Itis also highly prized as a manure by gard-
uers, planters, and farmers,

Coir or Cocoanut Fibre is an importaut article of com-
merce. The cocoanuts are taken down before they are ripe

* to prevent the fibre becoming coarse. On the other hand,

if cut too young, the fibre is weak. ~ The coir is péeled off

\ S
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grow nat'ke a crow-bar—stuck in the ground. The husk
rthing ]Jj«readily from the nut. The husks, removed from
peels oﬁ'g, are collected and thrown into pits containing
the nuts,‘-:oak, and kept there till decomposition setssin. In
water, to go>s the coir is sometimes buried in sand on the

6 1 \
After P : : 3
7 —— -
. kno 8 by strkag them a.gamst a stont iron pm some

_ Some plactap robt. The best and cleanest coir comes from

8ea-shore tg;i;Ve Islands, Amindivi, Kadamat, Kiltan, and

-the Lan whtre the cordage is miostly manufactured by

Chathen.  The coir, when taken out of the pit, is beaten with
stous sticks to break up the adhesion and free the fibre
from impurities. Next it is hand-rubbed to remove the
intercellular tissue that intervenes between the fibres. It
is snbsequently rolled into loose pads of about a finger’a
thickness preparatory to being twisted into yarn by the
palus of the hands. Twostrands of yarn aremade at once.
The constaut handling of the fibres (owing to the presence
of tannic acid and the action of the waber) irritates the
skin of the hands—in some cases very severel ¥ As cocon-
nut plantations form the chief property of these islanders
and supply their only reliable income, great attention is
given to the preparation and cleanliness of the fibre.

Their system is rnde and simple. During a visit to the
Laccadive Islands in' 1873, I was struck with the amount
of labour they had to undergo. I met with a simple
ropemaking machine which struck me as likely to suit.
Through the kindness of the late Mr. Carment, of Coimba-
tore, I had one constructed and presented it to these
islanders, through the then Collector of the district, Mr.
H. 8. Thomas. I have never heard whether it succeeded,

This machine is composed of wrought-iron cranks set

. loosely in a rough wooden frame. These eranks are made
- to revolve simultaneously by means of a light board pierced

with foqr holes to receive the ends of the cranks, The

“ whole is easily turned by ohe woman; two women are
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required for spinning each strand, one to spin a{ ol

to hand the fibre to the spinner. . lotht
- I . ms a
orked

Crank. : evapo-
I , and the
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° ‘ o o ‘b -* nil are
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Frame.  ' l
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Shliding board with hook. Board

Norg~—The Treatment of Cocoanut Husks.

Mr. J. R. Jackson, the able Carator of t!
published an interesting account of a visith;aige:yl{x?zfnt'z’&ns oo
Messrs, Chubb, Round & Co., of Millwall, who are the largest % mork of
and manufacturers of cocoanut fibre in this country. He B8, "-np(‘)‘r el
:normous_ h’?ap of hnsks——w_hich, indeed, is known ix; the lochsit. —“’l'zﬁa
n“xgo:l:xt-am -—comea upon view immediately upon entering the pryemise:
» come cag scm'-(‘:ely, at first sight, realise the fact that the enormous pile’
1 con pose entu.el.y of.t.he apparently useless portions of the fruit. At
e time of my visit this reserve stock of husks was estimated at "d
ably over & million and a balf. Before proceeding to describe thconsx. N
processes .thrt‘mgh which the hnsks pass to convert them into m:r:anons
macterml, it will be well to say something about the nuts themselves. emble
_Cocoannts, or as they are generally termed i :
d;lstmlg\ush them f_rom the ThBObI‘OIIyl& Cocao, l::htll::?l t:ﬁ:iggk:mz tg
% o(;ﬁg ate, are shipped principally from Trinidad, Jamaica, Dememrx::
Be“zeo(, l::i:?:}?l I([)f, gé};::sl;eevzl‘ird Isla:imi; in éhe British West Indies, Ceylon:
, all roun e Coast of Ameri
i;]?ll‘l)((i)s 0,0 3h;eag]uunt§y %andﬁdthin the United Kingdill;‘lcal:ilggth:bl‘;gz
,000, y. Nearly al e nuts are imported in the husk:
covering, from which, on arrival, they are stripped b ing b ou,t,er
pointed steel chisels, ;nd who, !;y constant x"'sg:ticeyl:en e
311: :1?5 lthat. a1fmn1y are able to open 1,000 to 1,}:200 nuta pe‘;o:il:fy.so 'sl‘};;:af::lu:::
i frnivtefi ea:::a bevlvr)z]% re'motved .from tlhe hl:xs_ks are generally sold to whole-
- » who, in turn, supply the retailers, -ma
others, but they are likewiseoften sold under the hamn;e?::e;\;gﬁzg&r:tﬁd

-
\ the back, from whence it is collected and placed on elovators, and carried

. cut through transversely, i

:{‘?
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trAf tLr smoval from the husk thoy are sorted into seven sorts or varioties,
nown  spectively as large, milky, middle-size, small starters, milky
growy pytreen; and dry. Those from Trinidad are the sweetest in flavour,
ane 1wetly preferred by the manunfacturing confectioners, biscuit-
rLhin g 11 others, though the Ceylon nuts run them very close in quality.
] ‘ve largely used in the horth and west of England, and they are
peeis off demand at holiday times at fairs, on race-courses, and such
the natg,®® in all parts of the kingdom. The husks, after the nuta
> acked, are stacked in the yard in the open air, until they are

water, to gonversion into fibre ; for this purpose they are first passed
h a powerful ¥ crusher,” or ¢ back-breaker,” driven by steam

some p]uc(a.rge revolving corrugated wheels which flatten the husks,
sea-ghore t'n extent make them more pliable; but after this severe
] Cringy is the nature of the huska that, somewhat like a sponge,

. the Lacead l\y assume their original shape on emerging from the crusher.

hrown into huge stone tanks, each holding many thonsands,

Chetlat., uiwergo several hours’ steaming and soaking. Great care and

p-r8 required to know how long to keep them in the tanks, husks from

T @ rent countries requiring more or less time according to circumstapces,

such as age, thickness of cuter cuticle, substance of fibre, and other peca-

liarities known to the manufactarer. In the tanks the husks swell con-
giderably, and have to be kept down by heavy pressure.

Atter the husks ave sufficiently goaked, they are ready for the mills,
which are techunically Jjnown as « Teagers” or * Devils,” and consist of
oylinders or drums, each being studded on the outer ciroumference with
aboat 3,000 fine or thick 3-inch steel teeth specially tempered. The mills
vary slightly according to certain requirements. They are driven by
steam, and revolve with great rapidity, requiring the utmost care and
constant attention of the workmen. Each husk is divided longitudinally
into bhin pieces, and each piece is passed into the mill separately by the
workman between two steel rollers, the workman retaining a firm grip of
it 20 as not to allow it to pass out of his bands, but the few moments he
holds it there, the dram with its numerous ateel teeth is revolving and
combing out the irregular fibre and refuse. After one half of the slice of
husk ig thus cleaned the workman reverses it, passing in the other half.
"Phe continned feeding of these mills gives such strength of wrist and
dexterity to the workman that what appears a very dangerous operation is
gone through with wonderful rapidity, and each slice of husk is passed
through three of these mills in succession, occupying but a few seconds
from the time that the crude husk is passed into the mill until it comes
out a perfectly cleared bundle of light brown separated fibres; these
bundles are next laid out in drying rooms on heated iron tables to perfectly
dry them, when they are ready for making brushes and brooms of various
kinds.

Bat to return to the mills. It will be seen that the principal attention
has been given to the long clean fibres used for brush-making, but there
are other products to which I have not yet alluded. 1f a cocoanut husk is
it will be found that immediately under the outer
sh fibres, if we may 80 call them, are deposited
If an inch; pearer the centre, and immediately
gurrounding the nut, the fibres are more irregular, somewhat matted, and
mixed with soft brown refuse. In the process of passing through the mill
and separating the brosh fibre, this finer fibre and refuse is thrown out ab

woody oouting the long bru
to the thickness of aboat ha

otomatically into the mouths of double rotary screens, CT “ willow,”

\aculiarly made for the purpose, & spindle fitted with armaor rods run-

«f the entire length, and after many revolutions and much tossing about
% ‘ . 27
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the fibre is separated and falls ont at the lower ends clean and ready‘ to !{,i\

dried. This fibre is used for matting, and is not only supplied by the firm .

in large quantities for mat-makers, but also to the Government for mat.
makiug in prisons ; it is further largely used for stuffing mattresses,
saddles, &e. The refuse, by a apecial process of the present proprietor, is
separated into two different qualities, the ordinary coarse kind being nsed

for general horticultural purposes, and th
use and potting. purposes, © granulated for couservatory

Enormous quantities of this cocoanut fibre refuse are produ h
firm; and I was informed that it was no uncommon thiqlgdfoieilkaymttz
despatch 20 tons In one consignment, and that the material ia sent to all
parts of the world, inclading Amnerica, Africa, Australia, Sweden, Germany
l‘muc_:e, Hollapd, &c,—the latter countries using it exteusiveiy for buli;
growing. 1t is not a little remarkable tbat this refuse cocoanut fibre

should, in some cases, find its way back ina changed form to the countries :

from wheuce the nuts were originally brought.—Planters’ Gazette.,

Utilising Cocoanut Refuse.

In the conciuding paragraph of his report on the Government Gardens
and Parks on the Nilgirie Mr. M. A. Laweon, Government Botanist and
Director, says :—Mr. J. W. B. Money of Deva Shola drew my attention last
summer to an article entitled  Batiment de combat et la guerre sur mer”
in the Bevue des Deux Mondes, dated the ist August 1886, by a M.L.P. de
Ja Barriere in which he described, at length, how the refuse of the cocoanut,
afier the process qf retting, might be used for backing the iron plates of
ships of war. His mode of proceeding was simple enough, and iz as
follows :—-Hg took a quantity of the powdered refuse before it was quite
dry, and subjected it to pressure, when the natural vicidity of the macerated
cellular gubstance of the cocoaunt caused the mass to cohere, and the
whole to form a plate which in general appearauce was like & mill board
only much more brittle ; owing to the hygroscopicity of this substance, ié
a hole is made' throug_h it, the parts adjacent to the punoture, absorb water
swell up, and immediately close the orifice. When on the West Coast las;
August, I brought away a sack of this refuge; and made a plate, eighteen
inches square, by about § of an inch in thickuess, and placed it between
two boards, and then fastened it to one side of a box, which contained a
head of one foot of water. A bollet one-half inch in diameter was fired
through it, but not & drop ooged out. This experiment was repeated three
times with the same result; next a § inch bullet was fired through the
plate, when a few drops only made their way through ; lastly, a bullet near
an inch'in diameter was fired through the plate, when a large jet of water
shot through, bat iu the course of a few seconds the stream decreased in
volume; and in l_ess than a minute had ceased to flow altogether. Whether
or o this aterial could be advautageously used for the purpose, which
Monsieur de la Barriere has snggested, or for any other parpose, it isa
matter wonbl considering ; for, as Mousieur de la Barriere troly says in
Lis article, millione of tons float away annually down our rivers in India.

All the above experiments were carried out under the superintendence of . -

Mr. Money on bis estate as Deva Shola.—Mail, 15th September 1888,

Any couvenient number of cranks may be used ; when
the strands are being laid together a short block
with a groovefor each €39 is put in between them
80 a8 to regulate the twist and prevent entangle-
went, The strands are kept from getting en-

et
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ingled while spinning by pieces of wood or bamboo stuck
in the ground in this way, viz., with a bar across to prevent
the strand from getting dragged on the

ground and so soiled. A hook working in

a swivel, to which all the strands ave taken

‘ when the required length has béen spun
and it is desired to lay them up or twist them together, is
attached to a board which slides along the gronnd and may

~ be weighted, so as to give any required degree of tension

3

" on the strands.

Coir is remarkable for its durability, and
is used for the manufacture of various textile fabrics,
brushes, cordage for the rigging of ships, nets, matting,
stuffing of cushious, pads and mattresses, scrubbing brughes,
fishing nets, &c. ‘The coir of the coast differs from that
of the islands in colour and strength. On an average,
eight to ten nuts, according to size, yield a pound of
coir. ‘I'he value of coir from each tree per annum averages
from 2 to 4 annas.

« The leaf bud (or “ cabbage’’ as it is called by Europeans)
is extracted from young trees and cooked and eaten as a
vegetable. The removal of it generally destroys the tree.
The tender leaves are also used for plaiting mats, boxes,
and other fancy atticles ; the mature leaves are plaited into
double mats with the leaf-stalk in the centre ; or the stalk is
divided and the halves form separate pieces of matting.
These are used for sleeping on, and for thatching, and are
known as cadjans, and sold at 3 rapees per 1,000. The
leaves are sometimes made use of for writing on, also as
materials for fences, sails, buckets, books, fans, torches,
and fuel. The ash yields an abundance of potash. The
mid-ribs of the leaflets are made use of as brooms, brushes,
and skewers. The stalk of the'spadix itself i in every-day
use as a chunam brash to whitewash houses with.

The reticulated web of the base of the leaf is in general
use by the toddy-drawer himself as a straiver : a coarse kind
of cloth iz made of it ; and it is also made into cradles. The

- goft pawts within the stem of the cocoanut tree are cut out
- and pounded in a mortar and the resulting pulp is washed
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in water, and as the farina settles, the water is drained o. ;@f\

and the farina collected and dried in the sun. This is used N

as a substitute for sago.

Wood.—Aged and nnfruitful trees are cut down and the
wood is turned to a great variety of useful purposes: it is .
bard, haudsome, and durable ; known under the name of
Porcupine wood : it is used for veneering.

The hard stem is converted into drums, gutters, - water-
pipes, small boats, frames, furniture, rafters for houses,
- spear-shafts, shingles, walking-sticks, ladies’ work-boxes,
&c. The root-stem takes a high polish so as to resemble
a gate. A cubic foot weighs 70 pounds and the wood is
supposed to last 50 years. The roots of the cocoanut are
masticated with the betel by natlves in substitution for the
areca nuts.

Irregularities.—Branched cocoanut trees arerare: when
they do occur, the tendency is to fork at the base, Twin
plants are occasionally met with. At a horticultural showg,
in Travancore some years ago, a cocoanut was exhibited.
with six shoots growing out of a single nut ; and in another
instance, froin one of the flowers of the spadix, a shoot of
spring leaves was thrown out with a slight tendency to
fractification from the flower and then converted into spring
leaves, apparently forming a young shoot.. The forked tree
is of the usual size, but it never puts forth well-developed
fruits; on the contrary the flowers terminate in vernal leaves,
On an average each spadix or branch bears about thirty or
forty such shoots at a time.

Diseases, Insects, Animals and other Injurious Influences.—

The cocoanut palm in a state of health is of & light green

. colour, with well-formed fronds and a good stout upright
stem, producing flowers and fruits betweeun the fifth and
tenth year. In swampy, clayey soils the stem is light,
“the fronds small and frequently ill-formed, and the plant
sterile or very scantily fruitful, and young fruits when they

do form do not mature. This may, on the other hand, be

. caused by want of moisture, If the soil be dry, hard, and
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! oé'f\ . d, the sap-bearing vessels shrink and eventually the
A 7 plant itself perishes. Palms are thus subject to disease
‘ ”  from two opposite causes. Again, a cocoanut palm from
. excessive development of some one stracture is likely to lose
its equilibrium as regards the whole plant. This is the re-
sult of something eitherin the climate orsoil of the 1ocality.
The plant is either dwarfed, or developed into sappy laxuri-
ance. It will require attention by regulation of the supply
of manure and water, '
Insects and Animalsdestructive to the Palm.—The cocoanut
palm is subject to depredation at all times of its life. The
Calandra palmarum of the genus of coleopterous insects,
belonging to the family Curculionide, is one of the largest
of the genus, being nearly 2 inches long. The larva lives
in the pith or leaf-bud of the cocoanut and undergoes its
transformations there, forming a cocoon with the fibres
that surround the pith. The eggs are deposited in the
plant, and the larva when hatched works its way into the
heart of the plant, and on attaining 3 to 4 inches in length
and about 4 an inch in diameter, it begins to form its cocoon,
in which its transformation into chrysalis takes place, and
subsequently it emerges into the perfect beetle and escapes ;
. and, if it has not destroyed the plant, it has done so much
: damage as to retard its growth very materially.

The Butocera rubus or ¢ Curuminga” of the Singhalese
is another beetle which penetrates the trunk of the cocoanut
tree near the ground and then deposits its eggs. Its grubs
when hatched, eat their way upwards through the centre of
the tree to the top, where they pierce the young lesf-bads, -
and do incredible damage. The larva of one species of
Dynastide, the Oryctis rhinocera, called by the Singhalese
 Gascooroominga,” makes its way into the younger trees,
descending from the-top, and after perforating them in all
directions forms a cocoon of the gnawed wood and dust in-
which it reposes during its transformation.into a chrysalis

" till the arrivdl of the period when it emerges as a perfect
beetle.. Nutives are always on the look out in infested
localities for the larva of these beetles; and the moment they

PLATE 8.

r VA.
BUTOCERA RUBUS, OR COCOANUT EFETLE W/TH LARVA

- QRYCTIS RHINOCERA OR RHINOCEROS BEETLE.

T
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see any i:hing like a hole in the stem of the cocoanub p)g\
—often indicated by the débris which is thrown out and %y
sarrounds the opening—they thrust into it an iron needle )
from 6 to 8 inches long with a prong about { an inch
long near the end. With this they generally succeed in
transfixing and extracting the larva.

Rodents.—The murid® or rat family are extremely de- -
structive. In certain localities they infest cocoanut trees,
building their nests in the hollows of the base of the frond
and feeding on the tender leaf or young kernels, and also
on the mature nut. In the latter they bite a hole on the top,
where the nut is attached to the stalk and feed on the ker-
pel. It is difficult to get, at these rats; at the Laccadives
and the neighbouring islands, people get up rat hunts
.occasionally ; a few men climb up the trees, and the whole
of the islanders turn out with sticks and clubs. As soon
as the rats on the trees are disturbed, they either spring to
theground or rush down the stem, when they are chased and
killed. Sometimes over a thousand are killed on such occa-
sions. After witnessing oneof these hunts, I suggested smok-
ing the trees. This was not feasible ; but a chatty with some
damp straw stnffed into it was placed over the opening of
each rat hole, and through a small hole bored at the bottom
of the chatty, pieces of live coal were forced and blown
upon. The amoke was thus sent into the hole, and most of
the rats smothered in them. A few, half-smothered, escap-
ed from the conunter-openings ; these were soon killed. The
people were well pleased with this mode. I also suggested
that a few good terriers should be kept; after a little train-
ing, all the men would have to do would be to turn the rats
out of the trees, and the dogs under them would despatch
the rats, Unfortunately these islanders were all Muham-
madans, and do not care for dogs. I do not remember meet-
ing with a single dog of any kind on any of these islands du-
ring my visit to them in February 1873. Inthe province of
Travancore, it is said that the “ flying squirrel® or Pteromyes &
petauriste takes up its abode in the cocoanut growes near

~ 'woods or forest trees, and attacks the nut at night, doing
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PARADOXURUS MUSAIIZC, OR TREE OR WO00D DOC.
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stach damage. The common striped palm squirrel or Sciu~
*rus palmarum, stéacks the blossom chiefly ; they are meb

with in most districts, but the damage they do is small, as

they ouly resort to cocoannt trees in the absence of other food.

The flying fox or Pteropus Edwardsi is said to do mmh' dam-
‘age to the young fruit in Travancore ; but this is beyond my

personal knowledge. If the fact be so, the damage must

be confined to that province. The woad-dog or tree dog

“mara pai” of the Tamils, and the Paradocurus Musanga

of scientists, the *Toddy eat” of Europeaus, does much

damage to the young nuts; it gnaws a vound hole through

" the husk at the tenderest part near the stalk, and feeds on.

the teuder albumen whikh it scoops out with its fore paws. 1b

cleans out the shell of its kernel in the most perfect manner.

These animals commit their depredations always at nighs,.
and the number of empty shells picked up every morning
under the trees shows the amouut of damage done. Squirrel

and “ wood-dogs” can be readily taken in traps, baited
with fruit for the former and raw meab for the latter. If
oue had the patience to sit up at nights, tree-dogs might be

shot. The value of exports of the produce of the cocoanub
palm for 10 years from the Madras Presidency alone exceeds
in ‘

. BS.
Cocoanusts . 145,20,430 .
Kernels ... 127,46,550
Oil e e ... 805,61,465
Coir ... ¥ .. ... 287,95,040

. 'The double cocoanut or the Lodoicea Seychellarum is nota-
ble for its growth in the Seychelles Islands, where it is
fouud growing »aturally, and nowhers else in the world;:
the tree attaius & height of 80 or 90 feet. It has been
recently introduced into Ceylon and other localities where
a few plants may bé meb with as curiosities under garden
cultivation. The double nut is preserved whole, and as they
have a capacity of six to eight pints, they are nsed as water
vesgels: By slicingin differept directions, they are convert-

ed into plates, dishes, drinking vessels, &¢. The Mubamw-
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madan fakeers and Roman Catholic sanyasies use the sb;g.“

as a scallop. The Jeaf bud is eaten hike the cabbage ot*

other palms, and the down from the young leaves is used
for stuffing mattresses, pads, cushions, &e. The petioles are
- converbed into baskets and brooms, and the young canes
are plaited to form hats,

Nore.—Extract from the “ Mapras Maiw,” 31st March 1886,

““Mesars. Ferguson, in the last issue of their Ceylon Hand-book, have
given the total number of cocoanut trees in the world as ¢ perhaps 280,061,000
bearing fally 10,000,000,000 nats every year' South America, sup-
posed by many to be the original home of the cocoanut, heads the list with
1,000,000 acres under the cocoarut palm ; Ceylon is second, with 500,000
acres; British India and dependencies third, with 480,000 acres. Itis
surpriging to learn that Ceylon, a comparatively small country, grows
more cocoarut palms than the whole of British India. The export trade of
Ceylon in all products of the cocoanut palm is said to be worth £8,000,000
per annum as againat £700,000 for the export trade of India.”

DATE PALM CULTURE

AND ° ¢
MANUFACTURE OF DATE-SUGAR.*

Tre wild date, known by the scientifec name of Pheniz

" Sylvestres, is common to most parts of India, and, asa rale,

isnever cultivated, but grows freely in low or broken grounds,
a¢ it loves humid banks of streams and rivalets, where it
may be seen forming groves in the Carnatic, Mysore and
the Deccan as well as other parts of Irdia. It thrives best
in rich alluvial soils, that are not subject to submersion, and
in sandy loams on the slopes and ridges of higher grounds.
Advantage is taken of its growth to turn it to profitable
account, and its most valuable production is the sap or juice,
popularly known as todly or palm wine, which is drawn
fiom the stems during tlie cold season. The juice, extract-
ed, is either used as a drink, in its fresh state, or when
slightly fermented as toldy, for its intoxicating properties ;
or it is used for the purpose of distilling the comwmon country
airack, and the manufacture of raw sugar, or jaggery,

. which is subsequently converted into date-sugar.

The sap, when fresh drawn, has a mawkish sweet taste,
and it acts as an aperient on many persons, when using it
for the first time’; but tais is lost with fermentation, when
it acquires intoxicating properties. As a stimulant, it is
laigely consumed by most of the lower class of natives.
Each tree produces aboit 250 pints or at an average 200
pints during the season, of which 12 pints are equivalent to
ons pound of jaggery, and 4 pounds of jaggery when refined,
will produce a pound of good sugar. .

TLe tree begins to yieid sap at from 5 to 10 years depend-

* TkLie paper was originally contributed to the Guide to the Eurasian
an¢ Anglo-Indian Villagea, . '
; 28
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ent mostly ‘on the moisture and quality of the soil "'a';»’;‘

coutinues productive for many years ‘after, if the smalles..

care be given it ; but unfortunately the free and carelers
manner in which the tree is cut soon proves so destructive,
that it is often killed in a few y2ars. The froit is a emall
oval plum covered with a sweetish pulp when ‘ripe, and is
often collected and taken about native villages for sale,
mostly by women, and sold by measure for a few pies or
bartered for rice or grain to children but when the treesare

tapped for their juice, the fruit is almost worthless as it -

containg little or no pulp. The green fruit is eaten by
natives with their betel in substitition for the areca nut.

The petioles or leaf-stalks are in demand for the mapu-
facture of baskets, boxes, hencoors, strong fence mats, &e.,
whilst the Jeaflots are in general use for the plaiting of
hats, mats, and a great variety of hags and baskets. Sore
very superior articles, of the above description, are prepared
and sold at the various weekly fairs in Malabar, whilst the

flower spathes are converted into brushes of various kind.. -

More recently the date or fruit itself, has received mush
attention and is now converted intc what is known as  Date
Coffee.” A large and influential Company has now started,
with a large capital, for the maunfacture of Date Coffes,
which is now in the market for sale. Date plantations, as
a rule, are self-grown from the dropping of the seeds from
the parent trees or birds and animais, who devour the frrits

for its pulps and drop the seeds aninjured, as it passes’

throngh them, at distant places, where they readily gerrin-
ate, but it would be better to grow » regular plantation, for
which purpose, the seeds of the best varieties should be
planted in & pursery. There are several varieties of the
date found growing in Southern India, oue, & stemless
plant is found growing on low hills ap to an average height
of 4,000 feet above sea level ; anothar dwarf variety is to be
seen growing about the low or scrub jungles in the plairs;
but the Phania Sylvestres, or wiid date, in a fair soil attans
to the height of 30 to 40 feet acd forms a very bandscme

H
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9,%1 when not too severely mutilated on account of ibs
ifeaf-stalks, leaves or fcrits sap. Seeds put downin the
nursery at one season, wi'l be ready for transplanting in thﬁ
following season; and if they are put out uwccording to th»
pature of the soil; if dry and arid at 15 fo 20 feet, but X
moist at 20 to 25 feet apart, they will need 'ittle or no care,
except protection from trespass by man an¢ animals. The
young trees are liable to destruction on smcount of their
leaf-stalks and leaves. Cattie will also devour them if not
protected. In dry localisies, they will be the bettor for
being watered during the hot weather ; iu fact irrigation
will hasten their growth and about 5 year from the time
they were first planted out, they will have atiained between.
4 and 5 feet in beight when well grown and be ready to ba
tapped for the sap or toddy. The date is a Ziecious plant,:
ag the sexes are on different flowers borns by separate
individuals; and if it is intended to cultivite the fruit, it
would be pecessary to see that both the mae and fomale
plants exist on an estate, so that the female jlowers may be
fertilized to form fruit. The tender tops or shoots of the
plant are eaten as a luxury either raw or cookel; and during
seasons of scarcity the stem is cut, split iudy pieces, dried
io the sun and beaten in mortars to extract thelarge amount:
of farinaceous substance’ they contain and he fatina or,
meal, so obtained, forms a sort of inferior sagc, Itis boiled -
into congees or made into cakes, and eaten br the poor.

ADDENDUM.

¢« The Arabian date-palm thrives in India 81d grows from
the seed of the imported fruit as sold in the sazaars. The
geed of the fruit in pulp germinates more frsely thaa that -
of the dried fruit. .Off shoots, which sprout round the foot
of the female tree, may be transplauted, when one foot high

- and watered daily for two or three years. The soil should
" . be soft and the base of the plant surrounded with good

farm yard manure. When watered plentifully. the offshoots
spring up quickly snd bear fruit within four or five jears,
but when the soil is bard and’ watering scanty, the plant

i
]
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takes twelve years to fruit. Seedlings are of slow grow
The ummber «f bunch blossoms, varies from twelve .
twenty-four, bat it is seldom that more than twelve are
allow:d to remain for fruit. At this period the blossoms of
the female tres are impregnated by depositing a sprig or
two fom the male into a branch of the female blossom and
lightly tying them up with a string. The blossom of the
male sree is of a reddish tinge, while that of the female is
milky white. It is averred, however, that when the date-
palm grows th ck together, the winds wcatter, the pollen of
the male blosiom, and that the female tree thus gets im-
pregrated. The blossom of the male tree does not turn
into fruit. In Persia, the fruit begins to form in May and
18 perfectly ripe by September. At first it is green in
colour and in two or three moaths it gets either red or
yellow, when i is fit to be eaten. About the fourth month,
it bescmes soft and juicy, but it becomes fit for preserva-
tion only in the fifth month, whe it is taken "off the trees
" and exposed to the sun, to throw ¢ff its extra juice. It shen
* hardens and is packed for exportaiion. The juiceis gathered
""and aied in li>a of sugar. Thereare more than a hundred
- variebies of this palm. Those that are imported into London

from BEgypt, called Tafilat, thongk large aud fine looking, -

have & tough skin and are far less*succnlent and nutritions
than Shose brought from Bussorab and the Persian Gulf.
The brauches supply fuel and material for hutting. The
fruit branche: are used as brooms and the leaf turped into
ropes and matting. The stem is used for house building.
Toddy is also extracted from this palm, when it will yield
po fruit, Sovzar is largely manufactured from the juice of
the common date palm. The fruit is cheap and nutritious
- and is used a3 an article of food. One pound of dates, con-
tains as muca nutriment as half a pound of meat. They
may be mincsd and fried in a little ghee or made into an
omelsite with eggs.”

*There is #n indigenous date, common to the Mulnaad of -
Mysore, which grows wild, over extensive tracts, and is only .

occadionally ised for drawing toddy. T'he great advantages

. 2 #
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ohiéhardy tree is pot known in this cistrict, whereas
,;ﬁengi, the husbandmen depend, mor» upon date-sugar
v. cultivdion than apon any other branch >f agricvlture, and
} Tgeverl lacge towns and v llages are altogether s1pported Dy
* this idustry. - The date-iree however, is nat chenze-sown in
Bengl, nor s it entively free from sll cultivation as im
Mysro.” ,
~ Tle following descript.on, taken from the valuable work
of T. W. Huanter, © The Statist'eal Acesunt of Bengal’ will
phos how the existing topes of date. may be utilizad,
‘gredlr to the tenefit of ihe cultivator and of the Govern-
mex. . ,
“Jlgar—cana requires the best land, paying the higlest
« rend occupies it throughout the year and leaves the soil
exhusted at tie end. [t also demands constant weeding,
© withiirigation and heavy manuring. The dete-tree will
gro” on ulmost any dry ground. It rejuires very littls or
“no stention oi tillage, and although it yields no returr for
thefirst 6 or | years, it goes on giving an auntal supply of
juie for the wxt 25 or 30 years. A peasant can scatter a
dati sved hertand thers throughout is holding and in
sevin years hi finds hinself ir receipt of a steady income
fron the tree. Rows >f dates form favourite boundary
ling of fields jnd holdirgs.’

“The Planfing of the I'rees—~High g-ound is selectel for
the plantatiol and it is keph perfectly free from uudere
growih, avd the tmf, ‘rom time to tme, is plonghed up
whie the plnts are maturivg, the lend can be cropped
with vil seed pnd other dry crops. This lesseus the original
outlay and tle young ralms are much benefisted by the
tillags betwen the rows. They ave leid out 1 rows with
12 feot betwien each tree. Lime is a valuable mannre for
all szccharip plants and is “1sually added wheu it is defi-
eient in the wil. If tke trees are tappsd before the ¢nd of
seven years, they do net attain a full and hesltay growth,”

. % Tapping—At the end of the 7th year tapping begins,
and is coutitued anuuslly from 23.to 3¢ years. Theresare in

;‘i i
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the date salm two series or stories as it ware of lesves, *
crown lezves which rise straight but frun the fo) of thi;,
tunk biing so to speac a corbiunaticn of it ; nd th 7 ,,
lateral lewves, which sprng up out of the side of,he topi f

part of the trunk., Wheu the rairy season has comletely \ :
passed away, and ‘here isno mo-e feac of rain, th culti. *3

vasor cute off the lateral haves fcr oue hulf of the yreum- ’
ference, a1d thus leaves bare, a surface measuring about,
10 or 12 inches each wag. The surface thus laidbare,

many thin layers.’

%
is nob the woody ﬁoue of tie tree, but’is a bark for: d by ?
|-

“ After the tree bas remained for a few deys thus euosed
the tapping is performed by makiug a cat into this e,{,)osed
surface in the shape of a very broad v/, about 3 inches.cross
and a quarter or hull inch deep.” The su-face iusie the
angle of they/, is thon cut down, so ‘hat a redangular griace
is ¢t into the tree. From the surince exucation of te sap

takes place and caught by tae sides of the /, it runsdown i
to the angls, when » bambo> of ths size of  lead peril is" -

inge:ted in the tree to catch the dropping ap and crry it
ont 18 a spaut.” o
“ Periods of Tapping.—Tle tapping is arriaged thz}ncrh-

out the season by periods of six days each ' Ou the firss |

evening, & cut is made, as atove described,ind the jtﬁce is

alloved to run during the right. The juin so flowng is

the strongest and best. In the morning thejuice colected
io & 30t hanging bereath the bamboo spout s remnoved and
the aeat of the sun causesthe exnding juce to feiment
_over and shut up the pores in the tree. Sointhe evining .
a new cat is made, not nearly so deep as the frst, but mther
8 new parivg auvd for the seccnd night, the jice is alowed
to run. This is not so gool or so abundint as oa the
first night. ‘Ihe third pight no new cut is nade, bui the
exuding surface is merely made quite clean, sad the jrice is
still less abundant and less rick thaa on the recond vight,

- and towards tae end of the season, when ib is getting Lot, it - 2

is unfit for sugar manafacture, out is sold simrly as ¥ drop~ -

4

: 1
Vrhen trees ure tapped for toddy, they are prevented

/ PALM CULTURE AND MANUFACTURE OF PATE-SUGAR. 223
»
8
_4rom flowering and fruiting, as in the latter condition much

7/ saccharina matter woald be assmilated ia tke fruit. »

« After three nights of activiy in the tree, itis allowed to
remain for three nights at rest, when the sawe process again
begins. Every sixth day, a new cut is made over the pre-
vious one, and thus towards the end of the seasen the cut
is 4 inchas below the surface. - The cuts dvring one season,
are made about the tame place; but in alernate 3easons

_ alternate sides of thetree are wsed for the lapping ; and as
each season’s cutting is thus above the previous measons,
and on the opposite side, the stem of the trse has, if looked

~ at from the side, & ctrious zigtag appeararce. The age of
the tree can, of course, be at onge counted u}. by enunterating
the notches, and adding 8ix dr seven, the sumber «f years
passed b:fore the fiist year’si notch. Wken the tees are
40 years old, they ar worth litle as produce bearing trees.
The nctchs are always on. the eaut and west sides of the
tree acd very rarely o the north aud sout: sides.”

« Produce of one Tree.—The produce, fom a good tree,
will average ten pourds per night (excluding the guiescent
night) Thecold and clearer the weather, she more copicus
aud rich the produce In Bergal, the taglno is bigun in
Novenbe.. In Decenber aud January the juice flows best,
begiuring sometimes as early as 8 r.M.and it dvindles
away in tie warm days of Masch. If thecultivator begins
too early,or carries ca too late, he will lee in quality and
quantty 18 much as 1e will gein by extenling the tapping
season. | During the whole of :he tappingsenson, the culti-
vator katas hls grove perfectly clean and free from ]ungle
or even ¢rass.”’ :

“ Beil ng.—The biling is done by the yot himeelf and
“usually rithin the linits of the grove. Without boiling,
the juichapeedily fernents and becomes iseless ; sut once
12 -boiled d«wn into & iyrap, it may be ket for very long
penod.‘.. {The juice i therefore boiled at (1ce in large pots,
j?a perforabel douce, bengath whch a strong wood
1‘; . .
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fire is kept buming, the pared leaves of the trees bning we
among other fuel. The juice which was at first brilliart -
and limpid becomes now a dark brown, half viscid, half solid ‘b
mass; which in Bengal is alled gur (crude sugar); and
when it is still warm, it is easily poured from the boiling
pan into the sarthenware pots in which it is ordinarily
kept.”

“ Produce of Jrude Sugar.—-—It takes 7 to 10 seers of juice
to produce one seer of gur. The tajping seasoa extends
over 4} months or about 67 tapping nights. These at 5
seers each produce 335 seers of juice, which will give about
40 seers or 1 maund of gur, the value >f which is crdinarily
about 2 Rs. An acre of grove coniaining 190 trees will
therefore produce Rs. 300 tc Rs. 400 worth oE gur if sll the
trees are in good bearing.”

It is not all kinds of potiery whica will bear the contin-
uous bard firiny required for boiling down the juice, and
therefore an umisually goodquality o clay must be used in
their manufactire.”

“ Ths Refinerr.—A cultivetor, afte boiling down Lis juice
_into gur, does rot ordinarily do mote ; but sellsit to the
refiners, who c:mplete its manufaclare into sagar. The
earthen pot is t-ansferred wmong wit) the gur thas is in it ;
separation is, i1 fact, impassible, anl the refines bave to
smash the pots io get out tle gur.”

“ Munufactuss of Dhulwer Sugar—There ar several
methocs of refiiing, audtwo or thre sorts of sigar pro-
duced. The dhilwar sugar—that sok, moist, non-zranular,
powdery sugar, used chiefly by natxres and esperially in
the mawufacture of native sweetmeat..

¢ The pots of yur, received by therefiner are wken up
and the gur tunbled ount into baskes which holc about a
maund sach anc are aboat 15 inchesdeep. The mrface is
beaten down scns to be lerel, and ;he baskets ae placed
over op:n pans. Left thus for 8 da's, the molasst passes
througt the baket, dropp'ng irtoihe open par{Eeneatb,
aud leaving the more solid paré of the gur—nadely, the -

3
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- thar—in the basket, Gur is in fact, a mixture of sugar and

~enmolasses and the object of the refining is to drain off the

molasses, which gives the dark colour to the gur.”

““This 8 days standing allows a great deal of the molaeses
to drop out, but not all of it ; and to carry the process fuither
a certain river weed, called sdold ¢ Hydrilla verticillata®, is
placed in the baskets so as to rest on the top of the sugar.
The effect of this weed is to keep up a continued moisture,
and this moisture, descending through the sngar, carries the
molnsses with it, leaving the sngar comparatively white and
free from molasses. After 8 days exposure with sdoli
leaves, abont 4 inches on the surface of the mass will be
found purified; and these four inches are cut off and sdold
¢ Hydrilla vertictllata’ applied on the newly exposed surface.
This and one other application will be sufficient to purify
the whole mass.”

““The sugar thus collected, is moist aud it is therefore put
out in the sun to dry, being first chipped up so as to prevent
it from caking. When dry it is a fair, lumpy, raw sugar,
and weighs about 80 per cent. of the original mass, the rest
of the gur haviug passed off into molasses. Dishonest
refiners can get more weight outof it by diminishing the ex-
posure under sdolé weed so as to leave it only 35 or 6 days
instead of 8. The molasses is less perfectly driven out and
the sugar therefore weighs more. Of course it has also
a deeper colour, but that is in a weasure remedied by
pounding.”

“ The Droppings.— The “ first droppings” gathered in the
opén pans in the manner already described, are rich in sugar
aund are used for mixing up with food or reserved for a second
process of sugar mauufacture. In this second process the
first droppings are firsi boiled and then placed uuderground
in large earthenware pots to cool. Unless thus boiled they

. would ferment ; but after being boiled in this fashion, they,
on cooling, form into a mass somewhat like a gur ; but not
8o rich. After this the previous process is again gone

“through, and about.10 per cent.' more weight in sugar is

29
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obtained. The sugar is, however, coarser and da.rk,k/afg' _ +'brResabpur in Bengal, The gur is first boiled in large
color than the first. The following is a much more speedy 1, _~émopen pots, and into each potful is put a bandful of lLichh ;
process, but the sugar will soon ferment and therefore “.7 it is then left to cool, and in doing so it coagulates and is
should be immediately used. Taking the cool gur, the afterwards treated with sdold leat and thus refined. - The
refiner squeezes out the molasses by compressing the mass lost droppings under the sdold leaves are burnt ; and, this
in a sack and then drying and breaking up what remains forms the bichh used in the manufacture, the effect of which
in the sack, he sells it as sugar. The liquid which remains, is apparently to make one boiling do, instead of two. The
after all the sugar has been squeezed out, is molasses.” droppings from this first process are collected, boiled with
“* The sugar produced by these methods, is soft yellowish bif:hh and coolgd as befo're, then squeezed in sacks, m}ixed
sugar. It can never be clean as whatever impurity there with water, bo‘}e‘i’ to drive off the water and after cooling,
may be originally in the -gur, must always appear in the purified with sdold leaf.”
finished article. Another objection to it is, that it tends “Thedateis popularly considered aslow growing tree and it
slightly o liquify and caunot, therefore, be kept for any generally is met with of stunted growth ; but this is entirely
considerable time. The sugar obtained by the following owing to the conditions under which it is ordinarily found
process is much cleaner, has a granular structure and is a growing. The trees one meets with, are all chance sown,
more permanent article. The price is Rs. 10 a maund, and are 8o badly treated, that the wonder is they ever arrived
whereas the soft costs only 6 rupees a maund.” . at matarity. Under cultivation, they grow both rapidly

and yield enormously. They will also stand transplanting ;
and the trees now growing in the Napier Park, Madras,
. will prove for more remunerative than growing fuel.”

““ Manufacture of Paka Sugar.—In this process the gur is
first cast upon platforms, and as much of the molusses as
then flows off, is collected, ns first droppings. The rest is
collected, put into sacks and squeezed and s great deal of
the molasses is thus separated. The sugar which remaius
behind is then boiled with water in large open paus and as
it boils ll scum is taken off. It isthen strained and boiled
a second time and left to cool in flat basins, When cooled,
it is already sugar of a rough sort and sdold leaves are
put over it, and it is left to drop. The result is good
white sugar, and should any remain at the bottom of the
vessel still unrefined, it is again treated with sdold. The
first droppings and the droppings under the sdold leaves,
are collected, squeezed again in the sacks and from the
sugar lefi bebind a secoud small quantity of refined sugar
is prepared in exactly the same way, by twice boiling. The
droppings from the sacks are not again used for further
sugar manufacture. About 30 per cent. of the weoight of
the gur is turued out as pure paka sugar.”

¥ Another method of manufacture.—This method is pécnliar 4
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THE MUSACEZ OR PLANTAIN ORDER.*

————

Musa Sapientum, Linn.—Plantains. Herbaceouns. Ste™
simple, thickly clothed with the sheathing petioles of the

leaves : leaves forming a tuft on the apex of the stem : spike of -

flowers compound rising from the apex of the stem: each
division enclosed in a large spathe with male flowers at the

-base: female or hermaphrodite oues at the upper end:

perianth with six superior divisions, five of which are grown

together into a tube, slit at the back, the 6th is small and .

concave : style short: fruit oblong, fleshy, obscarely 3-5
cornered with numerous seeds baried in pulp: flowers yel-
lowish-whitish.—Drury.

Note.—Musa Sapientam is the plantain and the Musa paradisiaca or Banana
is a variety of it the mame paradisiaca having been given it from an
allusion to an old notion of its being the forbidden fruit of Scripture ; and
fanciful writers have snpposed it to be the grapes brought by the spies of
Moses from the promised land, One buuch of which waa borne upon a
pole by two men.

The Musa Sapientum popularly known as the plantain,

is derived from the Spanish word Platano. In Tamil it is

called Vallei or Vazher, Telugu Ariti, and Hindustani Mauz

or Koyla. From the Hiudustani term Mauz the Generic

name Musa is believed to be derived.

" There are several species of the plantain found growing
in Southern India, and the following may be enumerated :—
Musa paradisiaca, or Plantain,

M. sapientum, or Banana,

M. Cavendishii, or Mauritius Plantain.

M. textilis, or Mauilla Hemp.

M. superba, or Hill Plantain,

M. rubra, or Red Plautain,

M. eusete, or Oruamental Plantain.
Heliconia bucciuata, or Flowering Plantain,
Ravenala speciosa, or Traveiler’s tree.

VPN T oo

* This Essay was contribnted to the Madras Agri-Horticultural Socnety,

at the special request of the late Joun Shaw, E t
Secretary, by Dr. John Shortt. » #4q, the Houorary
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/A]B Musa paradisiaca i8 the most general. The natives

/énumexate a large number of varieties. I will only describe

those that are well known and more generally met with in
Southern India, with their Tamil nawes.

a. Monthen*—Quriger. 'This is a large and nearly
straight fruit, generally about 9 inches in length aud 5 %o 8
in circumfereuce. Color green, when ripe light yellow, the
fruit is three or five sided and well ridged at each angle or

. side, the skin or rind is thick and fleshy. The fruit when

ripe is sweet, but has no flavonr, snd is believed by the
_ nmatives bo possess cooling properties when eaten. The
green fraits are curried to a large extent and also prepared
into sweets with sugar, The Monthea plantaia is well
kuown from its size and form and readily recognized, and is
met with in most districts. The tree attains the height of

~ from 15 to 20 feet. Vide drawing of fruit.

b Samai Monthen—eow Quisgear. A variety of the
above fruit, differing only in size, and avernges about 6
inches in length. The green fraitsare curried and the ripe:
eaten. The tree resembles the last in general form and
height. '

¢.  Ladam, synonymous with Nadam—arrip, In this
variety the fruit averages about 6 inches in length, when
ripe it bas @& greenish yellow color, although round it is
ridged or slightly angled, its rind thick, but not quite so
thick as that of the Mouthen. The fruit is sweet, and the
flesh has a very light straw color, scarcely observable at
times, sometimes it has a mealy or cottony taste, and is
generally cooked into curries and eaten when ripe. The
tree attains from 12 to 15 feet in height.

d. Pachai Ladam~—uéews eoniin, In this variety the
frait greatly resembles that of the Ladam, is long and curved,
and retains the greenish color even when ripe. It is believed

T to possess cooling pxoperties The green fruits are cooked

into curries end the ripe eaten. The tree attains to 15 feet
L in hexght

* Synonymous with Bonthen.



230 INDIAN AGRICULTURE,

A
)

e. Rustali—rgevsref. This variety is generally knc%‘a,

as “table plantains.” The fruits are round and slightf}

curved, and much esteemed as a fruit, It is not generally
used for cooking, but only eaten when ripe, the rind is thin
and the fruit becomes yellow as it ripens, and is of moderate
thickness, averaging G inches in length and 4} in circum-
ference. The rind is often dotted with black spots, and

portions of the pulp eats gritty owing to small nodules of
bardened flesh or pulp having a rust colored tinge being .

invariably present, but the fruit is nevertheless sweet and
tasty and much appreciated as a table fruit. Vide drawing
of fruit. The plants attaiz 15 to 18 feet in height.

J. Puvaly—gewnayp, « Popularly known as the “ Guindy

plantain,” and cousidered the best variety ; 1t i3 not used
in cooking, the fruits are considered too valuable for such
purposes; the average fruit is round and small sized, a
good banch may contain over 1,000 fruits, the taste of the
ripe fruit is luscious and sweet with a most delicious flavor,

~the rind thin, almost as thin as paper. Itis the best variety
of plantain, and is always in request for the table. Vide
drawing of fruit. ,

9. Karuvalay—smparemp. The fruit of this variety is
quite round and well shaped, its color when ripe is dark
green. The average length 6 inches and 4 to 5 inches in
circumference. This is a wild vaviety, and is only found
growing in jungles and hills, and its use is confined to the
preparation of certain medicines. The fruit may be eaten
when ripe, and the green fruits cooked into curries.

h. Raja Valay—rre efenyp. This variety is believed
to be indigenous to Mysore, and introduced from thence
into other districts. The fruit is yellow when ripe, averages
41} inches io length and 8 in circumference, round, with a
thin rind, and is supposed to excel all other fruits in its
flavor and taste, is always eaten ripe, seldom cooked iuto
curries. Vide drawing. '

1. Anai Komban—g%ws Qaroer, Thisis the largest,

and a coarse fruited, wild varioty, of plantain, the fruit .

. and to cool the body,
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g nearly 14 feet in length, is seldom cultivated except
_+8 & curiosity. The color is light yellow, tlte rind thin. It

" is unfit for food, although sometimes the ripe fruit is eaten

by the poor.

j. Aduku Valay—258g-arap, Thisis a small fruitgd
plantaiu, scarcely exceediug 2 or 3 inches in length, derives
its name from the number of the fruits and the close mauner
in which they are *“packed;” a good bunch contains up-
wards of 2,000 fruits. The fruit is round, sweet, and of a
yellow color. The rind is thin, and the fruit eateu when

ripe, but not used for cooking., Vide drawing of fruit.

- k. Kathali—sgs9, This variety is common to the Tin-

_nevelly and Malabar Districts. In Malabar it is abundant
“and considered sacred, used chiefl

y as offerings to deity.
The frait is tasteful and has a yellowish color, The size of
the fruit varies from 3 to 4 inches in length, according to
the nature of the soil on which it is growu, and about two
inches iu circumference. It is never used for curries,
considered too sacred for such purposes.

I. Nenthiramcoy—Cri@rip srir. Thisisa pecnliar fruit
aud covfined to Malabar, Travancore and Cochin, The
size of the frait is 16 inches in length and 6 iuches ia eir-
cumference. Slightly curved, pointed at both euds, 4 sided,
well ridged on two and faintly ridged on the remniuing two
sides. Flesh salmon coloured, rind thick. The fruitg are
extremely tusteful, and it is always preferred when pro-
curable. The green fruits are curried and the ripe eaten,

m. Payan Valay—Cuwer @rep, In this variety the
frait is small and has some slight resemblance to the
Monthen plautain; the color Is of a greenish yellow, and
the rind thick. It is believed to possess medical properties

- in consequeuce of which it is appre-
ciated. The ripe fruits are eaten and the green curried. It

being

< has a local name of S8ambirang in the Salem District. Vide

- drawing of fruit. The tree attaing 15 to 20 feet in height.

i 2 Musa sapientum or Banana.*—I found a single
growing in the Lal Bagh, Bangalore, of thig species. Mr.

plant

# Banana is a West Indian term,
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Cameron, the Superintendent, tells me that the plant glf}g
lofty and attains' about 30 feet in height, and as far ak.

I could see, I did not recognize any difference from the

ordinary plantain.

3. Musa Cavendishii (Ghmenszs)—(:mnf& arey, Com-
monly named the ¢ Maaritiug plantain.” This is a dwarf
species, the plant grows robust and compact : by some it is
believed to have been introduced from the Mauritius, by
others from China. It is met with in most districts. I
have seen it in the northern as well as in most of the
Southern Districts. The plant seldom exceeds five feet in-
height, frequently it is much under that height, very sturdy
with leaves overlying eaeh other closely; it thrives well in
the plains as well as on the hills, up to a height, of 5,000
feet above sea-level. Is very productive, and produces an
enormous bunch of fruits, when well grown, that pits or
holes have to be dug to enable the bunch to descend below
the level of the soil uninjmed Each fruit averages from 7
to 10 inches in length, is of uniform thickness, and ripens
of a pea green color, The flesh or pulp has a straw color,
having a resemblance to the color and flavor of the Red
plantain. It is sweet and well tasted, the rind moderately
thick. A bunch of these plautains was sent me by a friend
from a neighbouring Estate on these hills (Shervaroys)
which was brought in by two coolies, and weighed (90)
ninety pounds.

4. Musa tectilis or Manilla hemp—Qsreni. @regp,
The fruit of this species is small, resembling in general
appearance that of the Rustalli. It is not fit for food from
being filled with seeds, but Mr. Thompson, the Superin-
tendent of the Governor’s Garden at Guindy, tells me that
the fruit contains some pulp which is sweet and well tasted.
There are about half a dozen plauts growing at Guindy, and
the largest of these was 10 feet, bat I believe it attains from
25 to 30 feet in height. It yields-she finest and best kind
of fibres which the natives do not utilize. A variety of this
plautain ¥ hus been imported into Southern India in conse-

# The true Manilla hemp.
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_sence of its fibres, it has not met with general acceptance,

~as the fruitis considered worthless snd not fit to eat. The
nbsence of a machine, and the want of interest in the
extraction of the fibres, causes it to be neglected.

5. Musa superba or Hill plantain—sr @ erep. THis
cis the wild plantain, an orpamental and handsome plant
when well grown, The stem is formed above the soil and
is exceedingly stout, strong, and conical, exceeding 10 feet
in circumference above the surface of the soil, where it is
bulbous, and 5 feet at the summit immediately below the
leaves. Leaves petioled, but not sheathing, is found in
abundance abont the hills in Travancore, Pulneys, South
Canara, and other hill ranges up to a height of 5,000 feet
above sea-level. I brought a number of bulbs in 1872 from
“the *“ Mukh” in South Caunara, and distributed them to the
Madras Horticultural Gardens, the Lal Bagh, Bangalore,
and introduced it on the Shervaroy Hills, where I have at
present a number of plants, two of which hte in fruit now.
In a couple of months, I hope to have an abundance of seeds
for distribution. Vide drawing of fruit and seeds, and
separate drawing of plant. *

The plant attains a height of from 15 to 20 feet, and is
very handsome and showy. The flower stem rises perpen-
dicularly and then curves down, the flower bud is large,
much shorter and stonter than that of the common plantain,
having the shape and form of a bullock’s heart. The fruits
form clusters around the peduncle like the ordinary plantain,
the berry is oblong and about the size of a duck’s egg.
Smooth and slightly ridged, three celled when ripe, nearly
dry, having nd pulp and filled with numerons black seeds,
about the size of a small marble each. It is propagated
from seed and suckers, the suckers are rare and occasional,
and are not thrown up so pleutifully as in the ordinary
plantain, It is met with now about many gardems in
Madras.

6. Musa rubra, or Red plantain—0Osa ananp. This is a

tall plant, attaining some 20 feet in height, and producing
30
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a dark red colored and rather large sized fruit, a\;erngi h’

from 7 to 10 inches in ‘length and of a gmfoxm thickness : .

16 is & very fine fruit with a rich flavor aud buttery cousist-
ence. 'The plant is readily distingunishable from the dull
red color that pervades every part. The fruit ripens of a
yellowish red aud is greatly ,appreciated, generally Euaro-
peaus object to its strong flavor. It is grown about Madras
" aud along the Eastern Coast, and is largely cultivated in
the vicinity of Sadras, more especially at the village of
Voyalore for the Madras market, where it is always pro-
curable. I have also seen it flourish at Combaconum in the
Taujore District. Ths fruit is generally eaten ripe aud
never cooked, as it is considered too valuable for such pur-
poses, and is believed by the natives to possess cooling pro-
perties. The rind is thick and fleshy, and the pulp has a
light straw color, peculiar flavor, and luscious taste, that is
satiating. An ordinary bunch of these plantains weighed
50 pounds aud the fruit spike contained 6 divisions, each
division carrying from 11 to 17 fruits, each fruit, weighed
6 ounces and measured 7} inches in length aud 6 inches
in girth, The bunch contained in all 90 fruits,

7. Musa ensete or Abyssinian plantain.—A single yonng
plant of this species is growing in the Lal Bagh, Baugalore.
It is said to be the largest ofall plantains and t,he finest for
decorations, and in general appearaunce it resembles the
Musa superba, except that it does not become bulbous at
the base, and attaius a much greater height. This plant
was pointed out to me at the Lal Bagh, Bangalore, by Mr.
Cameron, the Superintendent.

" 8. Helwo'nm buccinata—gyearenp. A small plant resem-
bliug the plantain and now common about Madras gardens
as an ornamental plaut. I have not seen it in flower.

Urania speciosa or the Traveller’s Tree—eSs sflamenyp, also
known as the Water tree, is now found growing in many
gardens about Madras, aud it is particularly distinguished
for the fan-shaped form the tree take from the spreading .
of their leaves and attaining the height of 20 t0.30 feet.
A tree in the Madras Horticultural Gardens is at present
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%ing out its flower spathe, and some trees in the
Faovernor’s Garden, Guindy, one in fruit, from whence I
obtained the specimens depicted in the accompanying draw-
ing. It is readily propagated from seeds, and I have the
plant on the Shervaroy Hills. The fruit grows in clusters
like the common plantain, is 4 inches long and 2 wide, flat,
and slightly convex in the upper, and concave in the lower
side, edge sharp, aud the upper half aninch wide, and ridged
at the edges. It is.covered with a thickish rind contain-
ing a canine tooth-shaped bard shell, within which there is
a deep blue cottony substance in which the seeds are im-
bedded. The seeds are flat, concavo-convex, having one
end slightly turned in. Vide drawings.

Exclusive of the varieties named above, most districts
have local names for the plantain, In a garden at Coma-
lesperanpettah the other day the owuer pointed out to me
the following varieties that were growing there. 1. Monthen ;
2. Pay Monthen ; 8. Bengal; 4. Mauritius; 5. Quindy ;
6. Rusthali; 7. Chukrakahly ; 8. Ootheroo; 9. Red ; 10.
Kurry ; 11. Musa superba.

In the Tionevelly District the following varieties are said
to exist. 1. Tholuvam Valay; 2. Kalkathali Valay ; 8. Pu~
villatchum Valay ; 4. Nalkathalt Valay; 5 Atham Valay ;
6. Payam Valay.

In the Salem District. 1. Puthemantha Valay; 2. Pee
Valay; 3. Sivala; 4. Payan Valay; 5. Putcha Valay; .
6. Woothira Valay ; 7. Vunwangoy. .

‘In the Madura District. 1. Kurpuram Valay; 2. At-
tucomben Valay ; 8. Namaram Valay ; 4. Malat Valay ;
5. Mail Valay; 6. Vayal Valay; 7. Poolachoondum
Valay ; 8. Sambul Valay; 9. Vellai Valay.

In the Lower Pulueys. 1. Navarumpalam ; 2. Poovam-
palam ; 3. Puchaipalam ; 4. Kulvaruspalam; 5.  Attu-
combenpalam ; 6. Kedanpalam.

The size of a plantain is no criterion of its bemg a variety,
for under vigorous cultivation the size and flavour of the
fruit chauges wonderfully. I have seen the small Guindy

+
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plautain grown in a grass farm at Kﬂpauk Madras, unt,
the stimulus of night soil from the European barracks e,
the Fort, attain alinost the size of a red plantain, averaging
7 to 10 inches in length, that it was difficult to recoguize
the fruit from its size and flavor. The same may be said
of all varieties of the plantain. ’
The plantain grows in every part of India,and from

i
"~

about § to 6,000 feet above sea-level, the fruits are greatly

esteemed by all classes for its eusy cultivation and large
produce, furnishing good, healthy,” nutritious food. Its
value is enhauced when it is knowu that every part of
the plantain tree can be atilized. The roots and sap or
Juice is used iv medicine, the sap possessesastringent pro-
perties from the tanic acid it contains, avd bhas been nsed
88 a’ substitute for marking juk. It stains cloth a dark
color, which it is difficult to wash out, -

The undergronud stem, the tender shoots, the terminal
flower bnd, when it has becoms sterile, the peduncle and
.the green fruits ave cooked iuto carries, and are wuch
esteemed for such purposes, and sold in the bazaars. The
spurious stemn abounds in fibre which has been nsed for
textile purposes, aud cordage. The coarse or large fruited
Plantaius yield the strougest fibre, the smaller kinds the
finest fibre. It also supplies good materials for paper, &e.,
and a species of tow for stuffiog or packing purposes, and
~ the dried petioles or leaf stalks are cat into squares and
used to keep snuff, drugs, &c., whilst the dried petioles
are the most handy materials within the reach of the gar--
dener or ryot, for tying fences, bundling grass, hundred
and one other useful purposes it is put to. The leaves are

used as plates by the natives to eat their rice off, aud are

always sold in the bazaar, for such purposes, realizing from
1 to 3 pies each. They are also used to dvess blisters and
other raw surfaces, to keep butter cool, and cheese from
becoming dry. The dried leaves are also used for packing
cigars, fraits, &o.

The fruit is greatly esteemed not only as a lnxnry, but
to afford food, & good plantam is & most delicious frutt

' THE MUSACEXE OR PLANTAIN ORDER, 237

#i some districts it is dried aud exported ; a trade is

Fcarried on with the dried fruits .from the more Southern
Districts to Ceylon. It is also exported from Bombay to
other parts of the peninsula. The skins of the fruit are
used to tan and blackeu leather. The plantain tree is eon-

“sidered au emblem of plenty from the number and variety
of useful products it yields, and in consequence it is used
on all social and festive occasions by the natives to orna.
ment their dwelling. Itis also by some considered an em-
blem of sovereignty, There are many varieties of the
plautain. Travancore and Malabar alone produce 40 differ-
ent varieties.

Cultivation.~The plantain produces its fruit within the
year, and as it is considered s most exbaustive erop, it
requires transplantation once in every three years. The
plan followed is to put down suckers during the month of

" August in large sqnare pits 3 feet dqep and 6 feet apart.

It requires water and strong manure, the best is iresh
horse or cattle dung ; as suckers show themselves, they
should be removed, leaving only two of different sizes to
replace the parent stem, for, as soon as the first stem has

- ripeued its fruit it dies, and shounld be cut out, leaviug the

larger of the two suckers to tuke its place, and in like
manner the third supplies the place of the second when it
comes to its turn to be cut out, after baving perfected its
fruit, when they should be removed from the locality
altogether to another.

The native ryot values the produce of the plantain tree
at one rupee each plant a year. The fruit, as a rule, is
removed long before it attaius the stage of maturity, and is
then forced to ripen.

The green fruitg are simpiy cut down and smeared with
“fresh lime (Chuvam) and hung up to ripen, or the clusters
or spike divisions are separaied from the peduncle or spike,

* and placed into a large pot packed in straw, on the mouth
of this.a smailer pot filled with straw is reversed and luted
on to the lid of the larger oune, with a composition made
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of cowdung and clay, and then a small hole is made at %

bottom, now uppermost, of the little pot, into which a live:
coal is forced, aud the gardeuer or ryot applying his mouth
to the opening blows iuto it to ignite the straw within, and
force the smoke dowu into the larger pot among the fruits.
This is done for 15 or 20 minutes twice a day for three or
four days, gnided by the stage of maturity, the green fruits
had attained when packed to ripen, when the pot is opened
on the third or fourth day, the frnits are found quite ripe
and fit for removal. Iu somé localities and much more
racely, the fruits are packed in straw and buried twoor
three feet under ground to ripen for a few days, The best
planisnot to remove the bunchor spike from the tree till a few
of the topmost fruits have ripened, when the bunch shonld
be cut down and hung upin the house, in the course of a day
or two the whole bunch will have ripened and turned yellow.

Forcing the immature froit to ripen destroys its flavor.
Fow fruits are eqnal.to a well ripened plantain of the best
variety. Plantsing grown in cold climates lose their sweet-
ness and flavor and eat insipid and mealy. This is the case
with fruits grown in Hot Houses in Euglaud I believe.

T also find this to be the case generally in Hill stations
3,000 to 4,000 feet above sea level during the cold seasou.
The fact is the low temperature does not admit of the con-
version of the starch of the fruit iuto sugar, aud therefore
it eats insipid and mealy. ' )

The plantain is universally cousidered a most wholesome
fruit, and is never absent at meals in wmost well-to-do
families.

Plantain trees are liable to be blown down by strong
gusts of wind, the weight of the fruit helps to bring it
down,—lofty trees morve particularly suffer in this . way.
They skould be planted in sheltered localities, and even:
then, as the frait forms, most of them have to be supported
by stakes to prevent their breaking down.

A good bunch of plautains, if of the larger kind, will
contain over a handred fruits, whilst the smaller kind over
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%ﬁ{ousand fruits, and weigh from 50 to 60 pounds each

#dunch.

“ Bananas or Plantains.—Inthe Kadur Districtthe Banana
or plantain abounds. Thereare at least half a dozen varie-
ties, and some of them are very delicious ; but the only use
to which they are putis to supply the desert at table.

. The consumption in this direction is but small, and conse-

quently we come across them in the bazasrs in a rotting con-
dition, and unwholesome as food. Why cannot the excess be
turned to some good acconnt ? Exporting them will be of no
‘avail, for in most towns the supply quite meets the demand

and their fate there would be no better than here. Some o;
our Gowdaw cultivators have tried to turn the plantain tree
to some use by making it serve the purposes of shade for
coffee plants with what result we cannot say, for these people
do things in & haphazard sort of way and keep no statistics.
We. learn fr?m various sources that the fruit is put to
varions uses in parts of Africa. We need not confine our

_remarks to a single district; but may say that India

abounds in bananas, or plantains, and it has been a subject
of some curiosity to us why the fruit bas never been
employed in the distillation of fermeunted liquor. The
common priékly pear has been utilized for this purpose
in Malaga, and with considerable advantage to the distillers,

We suppose it is the absence of any attempt to utilize indi-
genous products, due to a want of enterprise and depre-

ciation of every thiug Indiau that it has never occurred to
any one to extract alcobol from plantains. Other countries
have not been so backward, however, for we are told by a
contewporary that missionaries in the Congo region have
discovered that a beverage can be made from bananas
which is a preventative of malarial fevers; and adopting
Paul’s advice to Timothy they take a glass of this drink at
regular intervals for their * stomach sake.” Acting uponr
this hiut, the Banana Liquor Company have produced a
?Jeverage' as commeudable for its wholesome qualities as for
its delicious flavour, and this has secured a popularity
almost a8 wide as it deserves, The sparkling banana liquor
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A
is prepared from Jamaica bananas in either an a,lcoholiz"' _
. non-alcoholic form, but even as a temperance drink it w:ﬁ‘%
keep for practically any length of time. It can be used
with equal advantage as an ordinary ligueur, or dilated with
hot or cold water or soda water. Mixed with the latter it
makes & delicious and—judging from the experience of
Congo missionaries —a particularly healthy beverage for hot
climates. For the sterner temperature of northern regions,
inclading Eugland, it will probably be best esteemed in
conjunction with brandy or other spirits. So combined it
makes a splendid punch—milk-punch—it ghonld be eaid:
if Dr. Richardson’s rewark that “bananas resemble miik in
their composition more than any other fruit or vegetable”
may be relied npon. The banana liguor was sold with
great success at the New Orleans Exposition in 1884.-85
and again last eummer in the West Indian Court of the
Colonial Exhibition.”~Bangalore Spectator.

CASTOR OIL PLANT "
oR '
RICINUS COMMUNIS N. O. EUPHORBIACEA *
. .

. TH® castor oil plant (Ricinus communis) being synony-
mous with Palma Christi and Pentadactylon (from the shape
of its leaves) belongs to a genns of a pentalous dycotyledo-
nous plauts, of the natural crdev Buphorbiacee. The Greeks
called it Croton, a name now applied to & closely allied
genus, The Romans remarking the striking resemblance
in the gseeds to the vile insect known as the Tick, which
infests living animals, named it Ricinus, which nawme in
Entomology is used for a genus of Acaré containing the
creature called Tick.

There are several varieties of castor oil plant. Recently
some foreign varieties have been iutrodaced from Italy
chiefly. 'I'hey may now be seen growing on the Govern-
ment Farm, Sydapet.

The knowu varieties at present are —

). Ricinus communis, fructus major (lamp oil),

2. do. do. do. minor (castor oil).

3. do. do. do. major, var. rubra.
4. do. do.  war, Armata.

5. do. do. do. Sollinger.

6. do. - do. do. Arcuatus.

7. - do. do. do. Rugosus chunveanus.
8 - do. do. do. Subrisides. '

"~ Of these soveral varieties, the two first known a8 the
. small and large seeded castor oil, are in general cultivation

* This® paper was orik{naﬂy contributéd to the Agri-Horticultural
Society of Madrag by Dr. Jobo Shartt,
31
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all over the warm countries of the world, in the souﬂ.
Europe and the east and west Indies. :‘ﬁ

In Southern India the castor oil is genelally cultivated
as an annual, with dry crops either of grain or pulse, and
rarely alone, in almost every district, requiring no parti-
cular attention as a field crop.

The plant flourishes in a soft, loamy soil and requires
ordinary ploughing and manuring ; after a few showers of -
rain in July or August, the land is first plonghed and the
see(_is hand-sown in parallel rows: the seeds are planted at
_ a distance of one foot apart from each other both ways, and
they germinate in a week or ten days whilst the soil is
turned up with a plough, some three weeks after, and in
about four mouths, the plants begin to fruit. An acre of
land will require from five to six Madras measures of seed.

It thrives in the plains as well as on the hills to about
5,000 feet above sea level. It grows rapidly into a tall
lanky plant from 8 to 15 feet in height, gener ally form-
ing a large ter minal spike about a foot in length, springing
from the tevminating branches at the summit and some-
times two or more smail side branches form, carrying smaller
spikes of about 6 to 8 inches in length; each spike carries
from 100 to 150 capsules which are armed with long flexi-
ble prickles, and are trilocular or 8-celled and about the
size of a large marble when matured; the capsule barsts
elastically expelling its seeds, usually 3 in uumber, to a
little distance from the plant.

There are two sub-varieties of the large seeded or lamp
oil castor plaut, differing in their coloration and size'of
seed. In oue the stem petioles and veins are of a purplish
red colour and the seed larger thau the other, in which the
different parts of the plant are green and the seed some-
- what smaller. As soon as a capsule on a spike ripens,
it is cat down with the green fruits before they have fully i
watured to prevent loss by the bursting of the capsules and
scattering of the seeds and placed ot in the sun tg dry to
separate the seeds from the shells,
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/'he small seeded variety grows into a large umbrageous

«free 30 to 40 feet in height with a sturdy looking stout
“stem. Trees on my Estate now measure four feet in glrth

one foot above the soil.

It is a haudsome tree, and seeds froely, yleldmg 15 Ybs,
of seeds per tree per annum.. The Sanscrit proverb in the
1st Book of the Hitopadesa says: * That wheve there are
no trees, even the castor oil plant, ranks as a forest tree.” It
grows sufficiently large to produce specimeus of wood, but
is chiefly remurkable for the beauty of its large spreading
leaves and the value of its seeds, which yield the medicinal
castor oil. I'he stem suffers constant damage from white
ants which are exceedingly partial to this tree; they eat
through the heart wood of the living tree, leaving but a
layer of new wood, alburoum, and bark, the hollow thus
formed being filled with the debris of the white ant. The
first blast of wind tears to pieces its branches or snaps off -
the stem. The bark is also constantly infested with insects
which perforate it in all directions. The oil i8 chiefly used
as & mild purgative in mediciue and its utility as sach has
been known from the most remote ages and the seeds have
been found with Egyptian mummies in Scarcophsagi. Iun
the arts it is used in the manufacture of soap, but its cost
and smell preclude its general use. The clearuess, limpid-
ness and absence of offensive smell can only be obtained,
not from superiority of seed, but from repeated decoloriz-
ation with animal charcoal and exposure to the sun’s rays,
bub these qualities when obtained partially destroy its
medicinal qualities and efficacy.

Ths oil is obtained by two methods, either by expression
or boiling. Years ago an oil press was established in
Stringer’s Street, Madras, by the late Doctor Gay, where
the cold drawn castor oil was obtained by expression filtered

_through horse hair bags. The oil was considered good and

was patrouvized by Government. The test of its purity is

s being able to be dissolved completely in cold alcohol.

The large seeded variety furnishes the lamp oil of the
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‘bazaars, which is so expressively termed velookoo yenniey, ~_Axtare is well and constantly st.irred with a wooden ladl'e

Tamil, ' e »{:)r a time till the oil gradually rises to the surfa(‘:e, and is

e skimmed off. A fresh supply of boiling water is added

| to the mass in the vessel and itis boiled for the second time

to remove any remnants of oil it may contain. The whyle

The mode of extraction of the oil varies somewhat in the
different districts. Boiling is the chief mode. In some
districts the seeds are subjected to pressure in the common

‘native wooden mill known as Checkoo, to crush the oil out. of the oil obtained is now boiled to evaporate any wat':er 16
Not ouly is eastor oil used in medicine, but the juice of may contain and the oil is then read.y to be bottled fl:)r use:l. ‘

the leaves is given internally to increase the flow of milk. ~ Care must be taken to seo that the oil does not got burne

‘Cattle are fed with the leaves with the sume object, most " in boiling. .

cows eut the leaves freely and readily. Externally the leaves . The average ont-turn per acre of seed is about 5 ewt.,

are applied to wounds and bruises, when it acts as a deter- " and 12 measures of seeds equal t0 27 Ibs. produce 3 measures

geut. The husk of the capsule is used as fuel and the oil
cake forms an excellent manure and is valued on account
of its regenerating properties which it imparts when applied
to plants 1,400 lbs. of seed yield 480 lbs. of raw oil as

~or 71bs. of 0il. A measure of oil weighs 144 tolas or 3}
Ibs. ; thus 27 lbs, of seeds produce 11} lbs. of cil and the
percentage may be reckoned at 40 to 45 per cent.

follows :—
1st  Sort 318 lbs. of oil.

) J
2nd 88 ’ '
ded - 74 »»

The cost of the oil is Rs. 76-1-0, viz. :
: ) ES. AS. P.
1,409 lbs. seed at Rs. 8-3 per bag of 164 1bs.27 3 4
Husking, selecting, kernels, cooly hire ..., 3 11 9
. Preparing and boiling . 2 71
Filtering and sundries .. 2 8 0
Overseer’s pay, godown rent, &c. .. 1 6 2
300 empty quart bottles, corks, &c. .. 34 4 8
Cleaning and packing charges... .. 4 8 0

Or an average of annas 4 ,'J; per quart of firs, second
and third sort oil = 4d. per Ib.

From my own personal experiments, one pound of oil is
obtained from three pounds of oil seed. The process
consists in first scorching the seeds in an earthen pan over "
a fire, and then pounding them iu a mortar to reduce them
to flour, Two bottles of water ave boiled, and into the
boiling water, the pounded castor seeds are thrown and the



ORYZA, THE RICE.*

PRSP S———
A aenvs of monocotyledonous plants, belongingto the Nat.
Ord, Graminm, the grasses and deriving its name from the
Arabic word for rice Arnz. Two species have been de-
scribed, but there is only oneof any use Q. Sativa, the cou-
mon rice. Rice in the husk is called paddy, Nelloo in Tamil,
Dhan in Dakhanie xnd Oodlooin Teloogoo, whilst rice itself
is known as Arisee in Tawil, Chawul in Hindustanie and
Beum in T'eloogoo. , ~
Rice is raised in immense quantities in India, China,
and most eastern countries in the West Indies, Central
Awerica and the United States. In this Presidency the
two great rice crops are the Car and Sumbah, the former i3
reaped in three and the latter i six mouths, Whilst a large

variety of rice is grown and the patives prefer the small

grain Sheroga Sumbah, whilst Buropeansthelarge grain, such
as the Carolina, the grains of which are not only large but
clear and translucent. Rice is generally grown on the sea
board and in the alluvial valleys of great rivers and is the
common staple food on the sea board. Iu the Gdngetic
valley, in Lower Bengal aud in Burmah, rice is exteusively
grown and becowes one of the staple articles of food of the
people as well as a chief commodity .of export. Rice is
generally grown in wet land, but ove species, the black

paddy, is gown on dry lands and derives sufficient moisture

for its growth from the monsoon raius without artificial
irrigation, the average product per acre varies according to

8oil from 1,200 measures to 400 or 3,600 to 1,200 lbs.; an
acre of irrigated land will produce enough food to feed
from three to seven persons for a whole year. Rice is the ’

grain which is said to support the majority of the huwsn
® This paper waa origivally written for, and inserted in the printed

‘ Catalogne of the Articles contributed from Madras, to the Internationsl

Exhibition, of Works of Industry and Art, held in London in 1862, hy
Dr. Johu Shortt, sinoe added to and corrected by the Author.

ORYZA, THE RICE. 247

" #e. Rice is busked whiter than that from the boiled
/éfddy, consequently the former is termed “Table rice”
and is that which is generally luid on our tables. It is
preferred more on account of its color but is believed not
to be so conducive to health as the rice from boiled paddy.
People unaccustomed to the use of table rice or ries from
the unboiled paddy invariably suffer from derangement of
the stomach and bowels after eating it; this fact is well -

“understood by the natives.

It is necessary that paddy should be kept at least six
months before it is cooked to allow time for the complete
consolidation of the grain. If paddy that has been recently
harvested be used before that time, it invariably causes
derangement of the bowels, no matter whether it be rice
from the unboiled or boiled paddy: the more recent the
age of the paddy, the more liable is it to dexange the
bowels.

For the cultivation of the Oriza Sativa or Rice, the ground
is squared off into beds, varying in/size generally averag-

- ing from 80 ta 40 yards in leugth, s~ breadth, marked off

by ridges or small bunds abeut two feet high and one broad.

This bed after being freely saturated with water, is
thoroudhly ploughed up and manured with wood ashes, or
the usual rubbish from dung heaps. Frequently green herbs
and shrubs are plonghed into the soil, the favorite shrub for
this purpose being, the Madar or Catotropis gigantea. This
plant is eagerly sought after during the cultivating season
by the ryot. In the Cuddapah District, the leafy twigs
of all trees are used for the purpose and one rupee is paid
for every cart load. 'The grourd thus prepared is covered
over with water, and allowed to stand from two to four
inches over the soil, to favor patrefaction, and create a
“Puddle” In a few days, it is again ploughed up into a
deep muddy mixture. -

A piece of board tied on to the yoke of a pair of bullocks,

‘is drawn over the puddle to equalize it. It is now Teady
Ao receive the seed.

‘
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The rice or paddy as it is termed is propared for sowk\
by being steeped in water until it begins to germinate®
which generally ocenrs in, from two to three dags, when it
is conveyed to the field ready for BOwWing.

The seeds man takes as mach seed as he can conveniently
carry in the cloth aroand his waist and enters the field.
As he passes from oue end to the other, he scatters she seed
broadcast, whilst an assistant carries s sapply in a basket
and walks along. the bund to replenish the seeds man as
the quantity becomes exhausted. The next day as soou as
it is fouud shat the seed has settled on the soil, the water
frowm the field is lot out, aud the soil allowed to dry for some
three or four days, by which time the seedlings will have
spruug up, and have attained about two inches in height,
when the field is irrigated, aud the water allowed to stand
8 couple of inches above the soil and is so maintaived till
the harvest is gathered. .

In some,varieties of rice, the dry field is plonghed up

immediately after a shower of raiu, and the seeds sown.
When the sprouts are between four and six weeks old, the
field i irrigated for the first time avd the water supply
maintained til} the grain ripens, and the stalks arg ready
for the sickle,

Nurseries are frequently prepared in the manner previ
ously described, and the seeds sown. When the plantings
bave attained the age of six or eight weeks, they are trans-

plented into fields, prepared to receive them. The mode

of prepaviug the soil is invariably the same.

During the Ist and 2u0d mouths the fields ave haud-weed- -
ed by women and boys, when should the plauts be found )
crowded together at any place, they are rewmoved so as to

leave from four to six inches of space between each plant.

1f the seeds have failed at any pars of the field, fresh plauts

are put in 80 as to complete the stand.

Shonld at any time the plants grow lanky, from exght to
ten inches of the tops are cut away by the sickle, which by

ORYZA, THE RICE. - 249

; v,,/e:stmo' then- rapid glowth rende;s the planta much more
/trmtful

1. Cado Caloochan ; 2. Vella Sumba; 3. Seeroomany
Snmba; 4. Pompaluy Samba ; 5. Esaracova ; 6. Pall Sumba,
and 7. Theeroovar ‘angom Sumba; 8. Neeron]g, Sumba.
These varieties of rice take six months to ripen their grain.
They are generally sown in July or Angust and the grain
is gathered in January or February,

*1. Vaday Sumba.—This variety takes five mouths to

‘ripen its grain. It is sown in August and the grain is

reaped in December,

1. Vallay Car.—This variety is grown in four months.
The seeds are cast in Aougust and the grain is reaped in
November.

Rice 18 in general use—Ou being boiled witha sufficiency
of water till the grain becomes soft, when the superfluous
water is strained away aud the rice allowed to cool, it is fit
for food. It should not be overboiled into a pulpy mass,
but the grains should be soft and not adhere to each other.

Rice flour 43 also in use for the preparation of cakes, §c.~
For this purpose, the rice is either steeped in water aud then
pouuded in a mortar and the floursubsequently dried in the
sun or the grain itself is dried in the suu and l‘.heu ground
in a mill. .

Rice cakes under the name of Oppers” are in general -
use among most of the Jower orders of Europeans, East-

Iudians and Native Christians. The rice flour is mixed

with water and allowed to ferment over night. This process
is freqneutly assisted by the nse of toddy or the cocoanut
tree sap. The next moruing, it is baked into cakes. Pre-

.- quently cocoanut milk is added to improve the flavour of

the cakes, differeut kmds of sweet cakes are prepared from

. vice flour.

There is also a difference in the-quality of new and old
nce as the following experiments will show i~ .

- New Rice,~Twenty-four snd a half ocunces of Uns rice

. 32
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boiled in six pints and twelve ounces of water, took ‘:
minutes to cook. On straining the rice, the conjes wate.
was 3 pints 8 oz. with a specific gravity of 1005, Weight
_-of the rice when boiled 64} 0z, The grains of the boiled
rice are goft and inclined to be palpy. 1f kept cold, twelve
or sixteen hours, it parts with a quantity of fluid and
becomes quite soft and uufit for food.

-Old Rice.~Twenty-four and a balf ounces of this rice
boiled in six pints and twelve ounces of water, took exactly

- one hour to cook. The strained conjee water messured 3
pints : specifie gravity 1:001. The rice weighed (after
being boiled) 64% 0z, ‘I'he graius of the rice were firm and

. fit for food, after 30 hours’ keeping, and it had not parted
. with its fluid nor had become soft. : .

It will be seen that the mew rice is boiled in half the
time it takes to boil the old. The conjee water excecds
that of the old by 8 oz. and has a greater specific gravity ;
although the weight of both old and new rice is the same

- when boiled. ’

The new rice is sold in the bazaars generally in the

- months of January, February, March aud April. Iun these .

months, bowel derangements prevail in the district, ag also
in the jail when the new rice is supplied.

, MAIZEX*
* . . W '
Z2A maize or Tudian corn as it is popularly termed be-
longs to the Natural Order Graminge the grasses, There are
“auly two species kvown, both of which are exclusively

" American, . . :
"1t is = native of America aud by some aathors tonsidered

indigenous to Africa and Asia.

" Yt is nob much cultivated in India as » field bug as a '
. «garden cultivation, small quantities have been grown frm_n
" time. immeworial in most parts of Iudis. Thke Tamil is

© Mukla Cholum and the Hindustani Boota : Botanical char-
acters ; herbaceous plants with round jointed- pithy culms,
" ssturated with sacchavine juice; leaves, narrow, slternate
with & split sheah and nominal ligules pt its su_mmit, monm-
cious, male flowers surmount the plant in pa.mcles.x; ‘female
flowers spike or locustas, sheathiog axillary, situated ab
some distance below the male flower. Flowers have chaffy,
oval, bivalved, glames enclosing, 2 flowers in each; st.m‘neixs
1-6. Anthers versatile, ovary superior, oue celled with 2
lodicules; ovnle 1, styles 2 with fine long bair like fila-

. ments; stigma feathery, fruib caryopsis, embryo cuticular, *

external lying on one side at the base of the {farinaceous
albumen, germipation endorhizal.

Agricultural terms.~The male flowers are termed tassils ;
female flowers, spike or ear; seed stalk, cobs, its covering
husk; the filaments of the cob silk, the seed corn maize and

* the culms, stalks. -

Commercial terms.—The eeeds are called * Indiau coru”
when ground corn flour and there are preparations of it
known as Polenta and Maizeva. . : . -

x> * Contributed to the Agri-Horticultaral Society, Madras, by Dr. Johu
<. Bhortt: .

N [
SR
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Var«etwo ~The best varieties of maize when weil cuf

- vated ia very prodactive and its value as hnman food xsﬁi

" :well known, being considered superior to rice and other

dry grains of Iudia. An acre of maize in & good soil will

produce 1,500 to 2,000 pounds of corn without any parti-

. cular care being given to the plants and furnish 2 to 3

tons of fodder rich in saccharinic matter and proves a valu«
able fodder for cattle and horses, -

~ If the soil be well cultivated and frecly manured, it will

make a good return ; oare must be taken to preserve the
seeds frodi, damage f\om insects or from the destruction
-of sgnirrels and rats. The seeds should be sown at a depth

of from1to 2 inches and in rows at about three feet apact -

or at the rate of 30 Ibs. an acre. In harvesting the cobs,
shonld be well matured and the outer. covering or skin
retained till theseeds are hardened and dry. Four varie-
bies are uccasiovally meb with in various parts of India;
the large esred, small seeded pinkish, red eared and small
grained black corn. The large white eared variety is the

»

best and most largely produced, the others appear more

~ the result of accident and are only occasionally fornd
among the others. Porter gays: * There ara almost endless
varieties, but the first pmncxpal dlstmctlons are white and
yeollow,"”

Soil~~The best soil for the growth of Indian corn is
- garden soil, but it grows well on any soil when treated hor- .

ticulturally ; when grown as field culture, clay loams are
best. At most places it grows in both a sandy loam and
gravelly soil,

Preparation of the Soil.~The soil should be well tarned
up and freed of weeds and manured freely with rotten stable
menure, the ground levelled, clods crushed and drawn oug
into parsllel trenches about & foot apart. For field cnlture,
. -the soil ia plonghed up in the usual way manured, &o,

Sowing ef Seed.~As & garden cultivation the seeds should B

_ be dibbled in at the distance of one foot apart on the edge
-o! the ndges, noxt the brenches af & depth of 1 or 2 mchea.
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,gd spanng\y wwtered Subsequently it should be irrigated

-once in fair and twice a week in dry weather, = BEach hole
" should receive one or two seeds.

As a field culture the first shower of rain is taken advant:

" ageof, and the seeds are sown broadcast at the rate of 30 lbs.

per acre.

Sprouts.—The sprouts will show themselves between the
5th and 9th day; frow the time of their germination up to that
of the tassels crowuing their summits the plant cannot be_
readily recognised from varieties of cholum or shorgum,

E ‘except by a practised eye.

Weeding.~When the seedlings are a week old, the earhh

+ should be loosened aud the weeds removed, the plants will

now stand between 4 to 5 inches in height; two and some-

© times three weedings will be necessary ere the harvest
- occura which will be in four months,

Insects, §c.—~When the plants are young, they are liable
to be destroyed by caterpillars, as they grow up. Cattle,
goats and pigs should be prevented from entering the

- plantation or they will canse an' incredible amount of
- damage in 8 short while. As the cobs begin to form, they

will have to be protected from jackals, wild pigs, porcu-

_ pines, field rats, equirrels, crows, parrots, &c.

Harvest.—When the cobs are well matured, they are broken
off the stalks saccessively to prevent damage from rodents

. and birds, for all the cobs do not ripen at tho same time.

The stalks arve cut when the harvess is complete and stacked

~ to serve as fodder for cattle,

Threshing.~This operation is usually performed mach

in the same way as for other millets and’cereals, viz., by
" being trodden under foot by cattle and the corn col-
. lected and winnowed to free it from chaff as well as from
-, the broken seed stalks, If in small quantities. women
‘and children are employed to free the corn from the cobs

ith their fingers. Sometimes a flat piece of iron stuck

Zx $os bit of woodis held by the feet and the cobs after
7 the ﬁrst row of corn bemg removed, is drawn or scmped
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~ . over the iron to free the seeds’; and a similar’ plaﬂ to tf

" latter is followed in America, where a machine which much
- lessens the labor is also used.

* I have seen Indian corn as a gai'den culture growing in

most out-stations in Southern Iudia and have also grown it

. myself. About a mile from Vellore- on the great Western

trank road side, is situated a village called ** Totta Pallium” -

where Indian corn is grown as a field calture on the same
grounds year after year on rather a lar go scale. These
fields can be seen distinctly from the road side as they are
located in a valley immediately below the road; some por-
_tions of the cultivation are irrigated and others not. The
corn gtalks attain from 8 to 10 feet in height and the pro-
duce of each varies from 3 to 5 cobs.

It grows remarkably well at Palmanair and produces
largely ; two of the best cobs, I have ever seen, were grown

abt Palmanair ; one was 12 and the other 10 inches loug and = -
~ covered from end to end with good sound seed ; on aunother -
I counted 600 corn grains and that was by no means a

picked cob. Iudian corn grows well in most districts and
produces 3 or 4 and sometimes 5 cobs on each stalk, but
the average is 2 cobs per plaut.

The green.cobs are broken and sold at from 1 $o 4 annas -

the hundred ; these are purchased by women aud are either
boiled in the husk and retailed or they are freed of the
husk, and toasted on a charcoal fire and sold in the
bazaars: at-Vellore 2 or 3 boiled or roasted cobs are sold

- for the pie during the season elsewhera 1 or 2 are given
for the same money. The Hindoos preferring them boxled .

and the Mussulmans roasted.
The following is the composition of maize ;—

Moisture e e 1290 per ceut.
_ Nitrogenous matter e ees . 928 5
Starchy matter .., . .. 6875 »»
Fatty or oily matter e 363 7,
Minpral constituents we - 393,

* Total,.. 10000 - *

MAIZE, R 1.1

"Maize has been considered deficient in nutritive quali-

*‘miesz but in countries where maize forms the chief article of

food, the classes who most use it are gonerally robust and.
cattle fed on it speedily grow fat. In North America, s
maize is the principal grain in use and in parts of Africa

- it supersedes the use of rice. In America it is growd on

the poorest lands and with very indifferent cultivation.
Maize is prepared in several ways. Itis made iuto pud-
diugs, the meal is mized with wheat flour for bread ; the
dry. grain loosely ground is sometimes boiled aud eaten

" like rice and the corn is given to horses and cattle. It is

not in such universal use, but in Ouds it is rather extensive-

- 1y caltivated and the flour is made into bread and is called '

“ Chabena.”” The stem and leaves when dry are chopped
up and given to cattle. The grain is sold at 30 seers for
the rupee ; it is also common in Burmah and in Bengal
and Orissa ; the young cobs and corn are considered great
delicacies at dessert, the cobs smeared with butter and
toasted over a slow charcoal fire and the corn sweetened
and boiled in milk. Icf fact * Boota” is a standing dish

“during the season, at dessert in most stations where it

is grown.
- The natives make it into porridge and cakes like othex ‘
millets.

It has lately been brought into extensive nse in England
under the name of “ Polenfa” and “ Maizena” which how-
ever are not the corn itself but the starch-like arrowroot -
to which they are considered superior in their qualities. I
have tasted the meal which is of a beautiful white coior

~and somewhat crispy ; it has a most luscious taste and is

somewhaut satiating.
Maize germma.tes in four or five days, after sdwing and

.attains about 6 inches in a fortnight and flowers at 6 weeks, -
. attaining a height of 6 to 7 feet; the crop is harvested iu

about 4 months. One Madras measure of the corn weighed

2 Ibs. 12} ounces, when thoroughly seasoned. . Twenty
s averaged cobs yielded "from 7 to, 7} pounds of maize,
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R
R

valuing the straw at-rupees 10 per ton and the gmin&%.%
50 rupees per ton (about 15 measures per rupee). R

~ Asfood maize is superior to all the dry graios in use in
- Southern India and valuable for farm stock, horse, cattle,
- sheep, pigs and poultry eat it freely aud thrive on it well.

The following Description is from a valuable Panip/;/ef
by "W. Robertson, M.R., AC., Superintendent, Go-
vernment Experimental Farm, Sydapet, on the Ex-

periments with Queen’sland Maize under Dry Culti-

vation.

Ou the 9th of October 1869, 240 pounds of fellow mnize -

. was received from Sydney : it was a good fresh sample of
the * one-hundred-aud-twenty-day variety,” aud contained
82 per cent. of vital seed. Dried at 212 degrees Fahrenheit,
seventy-eight graius weighed au ounce. It was distributed

as follows :— . -, Pounda.
To Collectors - e .- 68
Sown in vacancies in general ecrop ... 15
Do. for experimental purposes .. 157

- 2. Soils.—~The soils of the different experimental plots
* aro very similar in omposition. As they have already been

described in former reports, I would ouly remark that they
are very poor and hungry, and contain on the average -

- nearly 90 per cent. of sand.

8. Preparation of the Seed.—To prevent squirrels, rats,
crows, &c., destroying the seed, it was all tarred. The

process is as follows :—"l'ake one and a half pints (about -

__half a Madras measure) of hot water, and add about one-

- twelfth of a pint (about one-fourth of an ollock) of tar; stir

well together. After allowing the solution to cool, pour it

« through about twenty measures of maize; mix together -

. until the seed assumes a dark mahogany color, aud then
_-dust it with sand, saw-dust, or dry earth, to prevent the
_-seeds adhering together. In America, it is nsual to steep

~ the seed for ten or twelve hours before it undergooes thig
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orocess; but I have not found steeping to answer herfa,
excepting during dull or showery weather, the dry .00!.1(11-
tion of the soil and the great heat of the sun being in;u.rllous
to the vitality of the seed when in a softened condition.
Whether this arises from the rupture of the cells by the too
rapid es¢ape of moisture, or from the silicious coating of
the seed having been destroyed, rendering it less able to
withstand the effects of a high temperature, I am unable
to say. However, I have not, found it beneficial to steep
geed before sowing, when there is less than 10 per cent. of
moisture in the soil, or when the temperature in the shade

excoeds 80 degrees. ‘
The areas of the different plots, the quantities of seed

sown, and the dates of the sowings are as follows :—

Actual y
) f Date of . Seed sown
Al'iad;n sowing. amount of per Acre.
— yards. - {seed sown.,
* ) POUNDS.| POUNDS.

Plb1 .. .. 5774|October12{ 36 | 30

9 2 ...] 10,647 ., 18 54 25

» 3 ...| 6,044 5 3l 40 32

g 4 . 4,918 » 26 27 26 -
Total ...| ... 157

4. Cultivation.—The land being in good order, a deep
‘plou‘ghiug, and a single cultivation, at right, angles to. the
line of the plough, was sufficient to prepare it for ridging.,
Ridging was performed by the double mould-board plough.
The drills were placed thirty-six inches apart. The manure
‘was spread in the open furrows between the drills ; to Plot
1 it was applied at the rate of twenty-five tons per acre ; to

Plot 2 at the rate of fifteen tons ; and to Plot 3 at the rate

of twenty tons. To Plot 1 in addition, two cwt. of bone-
dost was applied. No wmauure was applied to Plot 4, the

“soil being in good condition, having carried no grain-crop
- since it was reclaimed from the jungle. After spreading

*
A
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the manure, the ridges or drills were split tﬁrough

centre by the double mould-board plongh, the soil falling
on the manure on either side .and forming  new drills.
The‘se drills were then cousolidated and reduced to half
thgxr height by a single operation of the chain-harrows. A
uniformn seed-bed being formed, a gang of coolies then
passed along the drills, waking holes about two inches.deep
and ten or twelve inches apart; into these holes the seed
was deposited by a gang of coolies following. * Another

torn of the chaim-harrows completed the work.

The after-cultivation consisted of two hand-hoeings and
three bullock-hoeings. So effectnal was this cultivation
that, after harvesting the maize, it was only necessary to
p}ou.gh once to prepare for gram, no weeding or any other
cul.hvation being requisite. Estimating a pair of ballocks,
driver, &c., to cost 12 annas per day, and a cooly rupees
5 per mouth, the average cost per acre will be nearly as
follows :— o : :

-

- BS. AS. P
1 Ploughing 100 ,
- 1 Caultivating . 060
Collecting weeds 012 0
-1 Chain harrowing .o . 02 0
Ridging . 08 0
Spreading manure .., . 06 0
Splitting ‘ridges v ) . 0 80
1 Chain harrowing « 0 2 0
Seed 28} Ibs. w 010 0
Preparation of seed and sowing 012 0
Cultivation during growth— V )
2 Hand-hoeings .., ' 2 00
8 Bullock hoeings... 1 8 0.
Scaring birds ... ... .. 0 8 0O
. -+ * TotalRe..9 2 0

The ,farm-yard manure was worth 1 rupee per ton, and ’
the bone-dust 23 rupees per cwt. As these were ouly™
f‘ four mouths’ crops,” and as they would appropriate only:>

, - | B

o
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very small proportion of the manure applied, it would be
unfair to debit them with a whole cost of the manure. In
‘this couuntry there is no reliable data for calcalating the
dugation of a manure: iu Eugland it is usual on heavy soils
to charge farm-yard manure over four years; and on light
soils over three years. However, I am not acquainted avith
any cultivated soils in England so poor as those constituting

this Farm, and will, in these calculations, assume that the -

fertilising effects of fold-yard manure will only coutinue to
operate during two years, and of bone-dust during three
years. - . ’ : )
5. Observations during growth.—The plants appeared
above grouund four or five days after sowing,-and in a fort-
night after, were six inches high. At the end of six wecks
they began to flower, when their heights varied from six to
geven feet. The weather was favorable during the early
growth of the crop, and daring the month of November
especially so. The temperature in the shade ranged from 72
to 78 degrees, and showers were véry frequent. Rain fell on
glweuty days in November, the total fall being 835 inches:
during December the weather was not so favorable, though
the showers between the 11thand 16th were very beneficial.
Rain fell on nine days duriag this month, the total fall

being 524 inches. No rain fell between the 25th of

December and 15th January, and in consequénce the crops
suffered severely, many fine plants withering from the defi-
_ciency of moisture—the fact, that nine-tenths of the soil.
" consisted of sand must be remembered. On the 16th. of
January a severe storm of wind and rain broke over this .
district, and the whole of the plants in Plots 1 and 2 were
. levelled to the ground : considerable damage was done tothe
plants on Plots 8 and 4. However, on these the cobs were
just beginning to form, and the destruction was not so
“complete. It was deemed absolutely necessary to cut down
/at once the whole of the crop on Plots 1 and 2. Before this
storm took place, the appearance these crops presented was |
- very fine: the plants were from ten to 91evén feet high, and
many of the stalks ab half their height were four inches in

iy
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cnroumference, and the ctops were level and umfon\
throoghout.

6. Harvesting—Only about a month having elapsed
- since the bulk of the plunts on Plots 1 and 2 were in flower,
much the greatest proportion of the cobs were green and
immature when this storm occurred—indeed, not 5 per cent.
of the cobs were fit for gathering. It was useless, nuder
the circumstances, to leave them longer in the field; we
therefore commenced gathering the cobs on the 17th. I'hey
were easily broken off with the hand ; they were then carted
- to the shed, and peeling commenced immediately afterwards.
The outer gkin was euntirely removed, avd the iuner skin
merely turned back 8o as to expose the grain to the free
action of the air, By means of the inner skin, the cobs
were tied together in pairs; they were suspended over ropes
stretched across the rooms where they remained until fit for
shelling. The cobs being so thoroughly soaked by the heavy
rain, it was necessary, in order to prevent the corn moulding
or sprouting, to dry them as rapidly as possible. Under
ordinary circumstances, in a dry climate like thxs, I would"
prefer to leave the skin on the cobs until the grain is glazed
and fully hardened. When the skin is removed too early,
the grain dries very quickly, and the sample is shrivelled and
inferior. Neither would it be necessary to suspend the cobs
. over lines, a8 was done in the instances recorded ; if well
matared and gathered during favorable weather, very simple
precautions will suffice to prevent the corn heating. The
fresh cobs before peeling weighed as follows ;— :

Actual Weight. Woeight per Acre,

| TONS. CWT. LBS.

TONS. CWT. LBS. |

Pt .. .} 8 8 2! 2 13 13.
» 2 .. . 8 5102 1t 9 92
w 8 .. .} 0 17 28] 0o 12 105}
e 6§ .. )1 1 14| 1 o ‘m9

E)
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':&fter the removal of the cobs, the straw was cut dowﬁ,

and after drying, was stacked. When perfectly dry and fit
for stacking it welghed as follows :—

—_— Actual Weight. Weight per tcre,

TONS. CWT. LBS. | TONS. CWT. LBS.

Plot1- ... .| 8 6 64| 2 ¢ 16
w 2 ] 8 1 1| 1 14 o
w8 e . 3 4103} 2 11 10
w 4w 3 8 49| 3 7 39

The straw was very rich in saccharine matters—indeed

" it was so sweet, that I frequently noticed the coolies with

picces iu their hand eating it as they would eat sugarcane.
It was stacked for consumption during the Lot season. All
kind of stock are particularly foud of it. The average -

o 08t per acre for barvesting, &c, was a8 {ollows:—

o » . ES. AS. P.

" Gathering cobs e .. 1 80
Carting do. . ee 0 6 0
Peeliug, tying, banging, &e. ... .. 1 80

~ Shelling cobs, &c. ... ... .. 0 8 0
- Reaping and sheafing straw ... . 1 0 0
Carting, &e. .. 012 0

Total Rs...4 10 0

. The shelling of the cobs was chiefly perforined by a small

K3

Maize-sheller made by Mr. W. G. Ainsworth, Sydney. With

- this machine, two men can shell 450 pounds of cobs per

;+, hour. The cost of the machine is about fifty shillings in

" Australia. The work is done very satisfactorily. A large
< shelling-machine, made by Ransomes and Sims, was occa-’
. sionally employed, but the work ‘done by it was much more

-
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costly : it required three men to wmk it, and only hnskg‘\
'350 lbs. of cobs per hour. This machine cost £10 in-
England. It does not separate the corn satisfactorily,

7. Yield of Grain; §c.—The grain was vot weighed until
it wag thoronghly dried—indeed, not until it was in a con-

. ditien fit for packing : the returns are, therefore, 15 or 20

per cent, lower than they would have been had it been
weighed in ordinary marketable condition. The followmg

H
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fi{ rupee)-—puces I would readlly give fox either straw or
~“grain’ of similar quality—we have the following results :—"

— Value of Straw| Value of Grain | Total Return
per Acre. per Acre. per Acre.

r
-lR8. A. P.[RS. - A. P.|RS. A, P.
Plot 1... 22 1 0184 9 11{56 10 11
Ty 2. 17 0 0]19 1 0/36 | O
» 125 8 011815 0|44 7 O
» «+83 8 2[(1810 052 2 2

returns show the weight of grain obtained :—

" Finandial Results.—-Valuing ihe straw ab idpees 10 pexxg

Actual Weight. | Weight per Aecre.
POUNDS. - POUNDS.
Plot 1... 1,851 1,551
y 2. 1,877 854
. 8. 1,063 851 .
M 1’850 836

As jssued for seed the sa.x-nple coutained 96 per cent. of vital
grain, One Madras measure weighed 2 lbs. 123 ounces;

and when dried at 212 degrees Falirenheit 85 grains weighed "°
1ounce. When thoroughly seasoned, 20 average-sized cobs -

yielded from 7 to 7} pounds of maize. I have no persona{

knowledge of the proportion of corn that average-sized,

native-grown cobe yield. The following is the only instance
bearing on the subject that has come within my own know-
ledge :—Being anxious to experiment with maize, a supply

" was obtaired in the Vellore District : it consisted of 10,300

cobs of the yellow variety. After drying, the cobs were

. shelled, and the total yield of grain was only 338 pounds, -
_ Thirty cobs only yielded one pound of grain: thus one -

. ‘Queensland Maize:cob yielded more grain than 12 of the )
Vellore-cobs. :

ton, and the grain at rupces 50 per ton (about 15 mebsuros

The following is the average cost of production :—

. _[Cost of oulti- P roggﬁ;onga.te Cost of Total pe r'
tfoner | ypagure per | Heraing | 5
' RS. A. P.{RS. A. P. 'ns. A. P.| RB. A, P.
Plot 1 ... 9 2 04 2 )'8 410 027 148
s 2., 9 2 017 8701410 021 007}
» 3. 9 2 0flo 0 01410 0:23 120
s 4. d9 2 0eee vih e 410-0(13120

The mht-ter will stand thus ;=—
£

Plot 1 per | Plot 2 per | Plot 8 per | Plot 4 per
Acre, Acre, Acre, . Acre. :

i BS. A. P. [RS. A, P, [B8. A. P. (RS, A. P
Valne of straw and |
grain ... 561011/36 1 0|44 7 0]52 2 2
Cost of productlon, : :
&e. .. 12714 8121 0.012312 0]1312 O

ProﬁtpérAcre. 2812 3|15 1 02011 0[38 6 2}

-The large profit made on Plot 4 is due aiboaether to excep-

z tional circamstunces. The yield of grain from Plohs 1 and
.. 2 wonld have been much greater had not the effects of the
_ storm caused the crop to be harvested before being matured.

»
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In forming any couclusion on the results of these exper
" ments, the wretched nature of the soil must not be lost

,ﬁ‘gg' were made to determine the relative feeding-values of
. gram and maize when given to working-cattle and feeding- .

sight of. Nob only is it very poor in the elements of plant- ) “h?e? i

food, but it is physically a bad soil. It parts with its ‘ - . :
. L’ p y J . |3 : February | Febrnary| February| Mare Marck | March
moisture too rapidly, and during hot weather becomes very L 2. .18, 22. 4. 14. 2.
hard and compact. However, if such soils—and there is a S .

large avea of similar soils in an nucultivated state'in this ) " {Working-cattle. :

{ 10§ W 1 o H H R . . : N POUNDS. | POUNDS. | POUNDS. | POUNDS. | POUNDS, | POUNDS.
dlgtrlct will under maize give a profit of 25 rupees per | Weight of the | 1,762 | 1,765 | 1,799 | 1,806 | 1806 | 1,823
acre, the profit from maize cultivation ou good soils must be 1 pair fed on - :

N T e maize. : C
large. ‘ : . Woight of the | 1,765 | 1,789 | 1,767 | 1759 { 1,786 | 1,768

e . . . : ir fed . :

In the district enjoying the north-east monsoon, maize - g;;n,e o ’

can be harvested in ample time to allow of a gram-crop '

being obtained before the hot season commences. Indeed,

I question whether gram can be growu under more favor- The animals wore fed per day as below :—

able circumstances than after a well-cultivated maize-crop ; ' - . 3 6 1bs. of maize.
the best gram now growing at the Farm is on the land S . 1Pair ’ w9 8, of tour
where the maize was grown. The profits from the gram- - ‘ ’ - 100 »} of cholum fodder.
crop will be sufficient to pay rent and other charges not L R o 6 , ofgram.
debited to the maize. ' ‘ ’ o A :
R : v 1, "..€ 5, oftonr
. Nutritive Valuf, of Ma-ize..-—A a food for the people maize Lt : 100 ,, of cholnm fodder.
i3 greally superior to ragi, cumboo, cholum, &c. Many L . o .. -
natives are extremely fond of it : thongh we protected our -+ To be quite sure that the animals were szmzla'r.ly worked, I
crops with the greatest care, it was impossible to prevent a gave ove auimal in each pair gram, and one ammrz.a.l. in each
* large number of cobs being carried away. In Awmerica and pair maize. Thus— . '

- several other countries maize forms the staple food of the - R P:;ir {I bullock... SO ... Gram.

people ; and it is not 1ess valuable as a food for farm-stock. S r o, . ... Maize.
. Horses, cattle, sheep, pigs, and poultry est it and thrive on R ‘ {1 »ee T e ..v Gram,
- it. A paragraph has recently been going the round of the : » o, ws s Maize,

- Agricultural Newspapers, stating that the London Omnibus For t":he first few days'the mnize was not readily eaten :
L Company. c]earefi £50’090 last year by substitating maize . however, at the end of a couple of weeks they ate it freely,
» for cats " feeding their horses,' and that tl}e horses have and continned increasing in weight until, at the termina-
_ done their work better, and have had less disease amongst . tion of the experimeut, they had increased 71 pounds in
. ? Ll

ﬂ.lem than wlfen fefi mth. oats. ' I have not had a'n opp m:tu- i?zeight. The other pair ate gram from the firss, bus they
- ’l’:ty oi.exp:.runeutm.g W';l;l maize to any extent in feefi'“g never .made the progress made by the pair fed on maize,
- horses i t 8 oount.cy PR OAYe, however, used & consider aud at the termination of the experiment bad only increas- -

able quantity in feeding working-bullocks, and in the manu . , ' -

2 \ ‘ i ight. ‘ :
i facture of‘mut;ton. Atnongst other experiments, the follow ed 3,p éufxds m ,_ﬁe'g 34

. . i ‘ . ; e

Ui
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Two lots of sheep, contammg 6 wethers each, were plf %

Each lot had as

~much gram-fodder as the animals conld eat. Besides the

~

" crows, &c., when perfectly tarred.

gram-fodder, lot 1 consumed daily 8 pounds of bran and 6
pounds of maize, and lot 2, 3 pounds of bran and 6 pounds
of gram : the results are as follows :—

- As in the case of the cattle-experiment, so in this case the .

maize was novel to the animals, and was not eaten readily
during the early part of the experiment. However, as soon
as the animals got to like it, they made greater progress
than those on gram. At the termination of the experimeiit,
those on maize had increased 8 pounds per head, while those
~on gram had ouly increased 6:25 pounds per head. Satis- .
factory as these results are, I believe they would have been .
more 50 had the maize and gram been crushed and mixed.
~ together before being distributed to the animals. Gram -

. aud maize serve different purposes in the animal economy ;

the former is a flesh or muscle producer, while the la.ttex is "
a heat or fat-former.

SUMMARY. e

1. The eeed is preserved from tbe attacks of sqmrrels, i

#

2. Ifisonly advisable to steep L’he seed when the wea&her%§
-is dull and showery.

Fed on Gram, Fed on Maize, - | -
Date of Weighings. Average Weight | Average Wei ght ¥
per Head. per Head.
A POUNDS, POUNDS.
February, 2 ... P 3875 .87
o 12 .., 39 37-33
”» 22 ... 40-83 3733
March, 4 ... 4383 39-66
s M. L0 ] 4433 | 4280
s 2. o | 45 45

i
boa e
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{%‘3 The seed is best sown on drills about three feet apart
with iutervals of ten or twelve inches between the seed.
It may be planted two inches deep, at the rate of 30 pounds

_ per acre. ‘ :
4. Mauize should n.lways be well manured: from fifteen

to twenty tons peracre may profitably be applied.
5. The cobs should be well matured before being
gathered. If the weather during the harvesting of the crop
be favonrable the skins are best kept on the cobs until the .

~ seed is perfectly hardened and glazed.

6. From 2} to 3 tous of dry straw per acre may be ex-
_pected ; it is rich in saccharine matters, and is valuable for
all kinds of farm-stock, ‘

7. On good soils 2,000 pounds of grain may be gxown
" -per acre without extxaordmmy management

8. One average-sized Queensland opb yielded more grain

" than 12 of the cobs grown in the Vellore District.

9. 'fhe average cost of production may be estimated at

- rapees 25, while the gross return will vary according to

“ the qanlity of the soil from rupees 50 to mpees 60 per
acre.’

. 10. The proﬁt may vary from 25 to 30 rupees per acre
: nccordmw to the quality of the soil : the better the culti-
_vation, the larger the profits. '

11. Queensland maize is only a 4-month crop, and may
be harvested in time to allow of a crop of gram bemg grown
before the commencemeut of the hot season.

7 12. Maize is valuable as a food for the people, more so,
- indeed, than ragi, cholum, camboo, &ec., genera]ly culbivated
’rm this districk. . L .

! 13. Maizeis valuable for all kinds of farm-stock A
-pair of working bullocks fed on maize increased 71 poands -
f'im weight, whilsp another pair fed on a similar quautity of
. gram only mcleased 8 pounds,

Y
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o 14 Sheep yxeld more mutton when fed on \ nmize thu{&
~.on gram. . \\f
v 15. Maize can be sold at 50 mpees per ton, and leave

- 8 handsome profit to the cultivator. c e

- 16. 'The larga quantity of straw yielded hy & crop of 7

.. muizerenders this crop particularly valuable in & country -
- like this. -

. 17, Maize can be proﬁtab!y cnltxva.ted on & goil 80 poo

goil, the better will be the crop.

.18 - Maize, for feeding pnrposea, is best ngen crushed
and mixed with some other food. :

"MILLETS*

lelets —A genns oE Monocotyledonous pla.nta belongm«r_ '

" "to the Natural Orvder Graminaces® and composed of a large

- namber of grasses with flat leaves and flowers in panicles. -

 The following millets are cultivated withont irrigation ;*

\

‘they being simply dependant on the rains aud dews. All

the millets prefer a light good soil well drained. The

" ground is ploughed up after a good shower of rain, in vather

an indifferent and careless mauner generally, and the seeds

“are thrown in broadcast in the months of July or August and
‘the harvest is gathered either in November or Decewber.

1. Setoria Itatica {Panicam itallicum) or Tenney reaped
- ° in four or five months. ) »
2. Panicum Milaceum or varagoo reaped in six months.
3. Pencillaria Spicata or cumboo reaped in four months,
4. Bhorgum Vulgare or cholum reaped in five months,

- 5. Panicum Miliare or shama reaped in three months..

All these grains are in general use as food. Of these,

. Pagicam Milaceum or varagoo, Panicam Miliare or shama,

Panicom Milacenm Var, Caday Cunny, are cooked by
being hoiled like rice and partaken of as food. These as -
well as all the others are ground into flour in a stone mill

and the flour prepared into cakes. They are mixed with ~*
~water and boiled into a thick gruel or porridge termed cooloo ;-
made or boiled intos very thick paste or ¢ stir about”
termed cullee; these are the usmnal modes of cooking.
Sometimes two or three kinds of grain are mixed and cooked

in elther of the ways detailed above. - o

~

i Note: cmxtnbnted to the Internationsl Bxhibition, of Works of Industr ) o i

and Are, at the London Exhibition of 1862, by Dr John Shortt.
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“inches in height, they are transplanted from the seed beds -

. to the fields whlch ave previously squared and irrigated and "
.. into the soft saturated eocil, the seedlings are planted and --
It is ex-.
~ tensively cultivated under wells during’ the hot senson

"‘hff,270~ _‘ R INDIAN - Aemcumuam.

Eleusme Coracana ot Raggee.—This grmn of wlnch ther.

are two chief varieties is often irvigated. 'The seeds are ext.her \'
' thrown broadcast into the fields previously ploughed and

- prepared for the purpose like other dry grains or nurseries
- are made by forming large square beds 6x12 feet or

- smaller to facilitate irrigation. ‘I'hey are manured and the
seeds sown in them and as the seedlings attain from 6 to 10

_irrigated, once a week or oftener as " required.

“and requirves a richer soil than the other dry grains, whilst
it -is the most prolific of cultivated grasses and is grown
- throoghout India often makiug a return of a handred-fold.

* It is-known by the Tamil name of Kayvaru; Hiod. Raggee
. and on the coast as Natchesnes and in Euglish as the Crow-

Foot Grass. It is in-general use and forms the staple

" food of the Mysoreans, it is very wholesome and nutritious ;

¢ . of late years, it has been most successfully grown in Eurasian

" colonies and the husk has been carefully removed and the

flour gronnd by an English Mill, bas been used as a substi-
tute for corn-flour to which it is pronounced by some to be

- puperior in taste and flavour. The straw furnishes good

* fodder for cattle which they freely eat and thrive on. A
fermented liquor termed Bojak is prepared from it and is

C freely uged by Mahomedans and Mabrattahs as an intoxi-

cating or exciting drink. The millets form the chief diet

* of the inhabitants of Mysore, the Northern Circars, Car-

. and colour,

“patic and Deccan by most of whom, they are freely eaten,
" The grain has a resemblance to the mustard seed in size

F C e . . -

‘“ ‘!‘.u

THE PULSES.* N
o — L ———— ’ ’ Y
" NarturaL Orper LEGUMINOSE.

< THE pulses comprise the order of leguminous plants, or.
the pea and bean family and are largely cultivated for food
purposes, being used by both man and beast, supplying to
the rice eating Indisn the nitrogenous flesh forming material °

to-his otherwise non-natritious food.

1. " Lablab Vulgaris, known in Tamil as Mochaycottay of
which there are two chief.varieties with white or purple
flowers and large horizontal pods, containiug 3 to 4 seeds.

The tender pods are cooked into curries with the usual
‘condiments. The dry pulse or cotyledons with the testa

removed are used for cooking curries, the pulse itself is
boiled with salt and freely eaten at kll times and seasons
when procurable. It is generally grown as a field cnlti-
vation and the seeds are sown with the different millets.
Cattle are fed with the seeds and greedily eat the straw.
‘As soon as the millet with which it has been sown has been

harvested, this pulse is left on the field to ripen its pods '
The seeds are sown in July or August ahd gatheled in
. January. .

2. Oajanus Indicus, known as the pigeon pea and in " :
'I‘a.nnl as Thovaray, sud Toor in Hindustauee, is sown in
"July or Augnst and gathered in January, It is sometimes
_ sown alone, but more frequently with the different varieties ’
of the millet." The green pods are cooked into curries.

’ The dry pods are collected from the plants and beaten with
- sticks to separate the pea from the pods. The seeds or pea

then collected, mixed with red earth and steeped in water.
till germination takes place. Itis taken up and dried in

he sun for a couple of hours and ground in & la,rge wooden

K This paper was also 8 contribution to the International Exhxbxt:on, of
' Works of Industiy and-Art, at the London Exbibition of 1862 by Dr, John
Shortt.

(IR
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s .vmﬂl to break op the ‘seeds when it is freed of the testa,
~: The cotyledons are now called dholl and the testa pootoo. "

The dholl is in very general use. cooked into curries; sweet -

_ . cakes nre also prepared from it. - The object of mixing red

- earth is. to give the dholl a good bright colour and the testa
.+ or Pootoo is used to feed cattle more especially milk cows
u‘to increase their supply of milk,

" Phascolus Mungo or blue gram, known in T!\mll as *
Oolandoo, in Hindustani as Moong, is extensively cultivated
by the vatives ; is sown in July or Angnsb and gathered in.:

. January: it is eaten boiled and it is ground iuto meal for

‘. the preparation of sweet cakes. It is _also_used to feed :
" horses and horned cattle. ,
4. Phascolus radiatus or green gram known as Putchay .

- Pyroo in Tamil, is also extensively cultivated as an edible .

. pulse; it is boiled and eaten and is also cooked into curries.

", It is boiled in a chatty over the fire, pounded in a mill, the"

* +" husks separafed and the cotyledons used in curries, &c.,in -

* » lienof dholl. The flour of this pulse, ia in geuneral use as
a detergent: Muny people in this country prefer it to sbap
for washing their persons with. It is said to possess -

. refrigerent properties and has the power of softening the

- skin when used asa wash, at the same time, removing

* grease and dirt from the skin. Itisgrownasa dry culti- -

. vation and the seeds are mixed and sown with the millets.

. 8. Dolichos catiang.—The small fruited Dolichos known -
in Tamil as Caramuny Pyroo is also sown with millets as a;
- field cultivation ; the tender pods are cooked as curries; and
- - the pulee is cooked and eaten alone or mlxed with other
S graing, e . -
o6 Phaseolus maz or black gram, known in Tamil as -
= Karoopoo Pyroo used much in the same way ag the other *
o~ pulses; it is sown in July or August and gathered in
January. .
i 7. Phaseolus Aoomtzfolws —The acombe-leaveu kxdney
bean, knowa in Tamil as Tulka Pyroo and Moot in Hindns:
tani. . If {8 grown as fodder generally and is eaten by the
‘natives, being considered a small pleasant tasted pulse.
The tender pods as well as the- "gram are cooked mto curries. T

£

e .
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THE MANAGEMENT OF SOILS,

UNDER CHINCHONA, COFFEE OR TEA.
— e v

In the consideration of this subject, it is necessary to

“understand, that coffee and Chinchona belong to the same
- natural order, Chinchonacee and that this extensive order,

furnishes many important products, possessing tonic sti-
malant and febrifugal properties.

The genus Chinchona as at present cdnstibuted includes
all the species, which yield barks, snitable for mwedicinal
use ; whilst tea belongs to the natural order Ternstremi-
acee of which Thea is the genus and includes the various

- species and varieties that produce the/ commercial tea. The

plants of this genus, possess stimulating and slightly
narcotic properties and it is- remarkable that Theine and
Caféine, have been found identical as regards their stimu- -
lating and rousing influence on the brain especially in
those unaceustomed to its nse. :

This group of plants, comprising coffee, Chinchona and

. tea are grown in common at different elevations, ranging

from 2,000 to 5,000 feet above sea level, but under varying
conditions of soil, climate, elevation and aspect at localities
far apart from each other aud in the consideration of tho
soils suitable to their growth or in view to maintaining
their fertility, it is necessary, that we should consider, the
predominating elements required for each of their glowths
successfully.

I will here give the analysis of tea and coffee separately,

~a& these plauts belong ta different orders. The judicions
planter will so conduct his operations as to bear in mind

the various conditions of climate, season, rainfall and soil :

he wfll bear in nnud that there is a certain range of tem-

35
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. perature adapted to ea.ch of these pla.nts, beyond the Ium 2
of which, they will not thrive or become productive.

Analysia of Tea* | Analysis of Coffee.t - i

Potash ver s 8922 1576
Soda ...° .. .. 65| . 1898
Magnesia - .., . 647 4-26
Lime ... e e 424 26 7
Oxide of iron... =~ .., 4-38 922
Protoxide of Maunga- : L
nese... e 103 » » .
Phosphoric acid ... 1455 13-28 '
Chlorine. w81 8:35 (Sodic Chlonne)
SulphuricAcid ... 2:79
Silica ... . e 435 1-29
Carbomc Acld ... 2430 »
100-00 10000 -

Frox.n'the above Chemical analysig, it will be seen that
there is not much difference in these plants und that they

- are amenable to the same treatment, as far as their suc- "

cess 18 concerned; for it is a recognized fact that certam

~ plants thrive only in such soils, where the necessary

minerals required for their structural formation exist and
these are to be found in the ashes of the plant. All the
?lements required for their successful growth exists, but
o varying quautities and it thas becomes incumbent on

the planter tosupply these to the soil in the form of manure .

to enrich it, although we are ignorant as to how the dif-
- ferent wineral elements, essential to the vitality of the plaut

. exist in their organism ; aud that they are not combined in
the form in which they are obtained from their ash, is
admitted. Our ignorance in this respect, however, in no
way affects what the progress of science has shown to be

~ the most eligible form for a.ddmg them, when required to
the soil; the soluable condlblon is that whlch 18 aimed at or >

25; The Tropncal Agriculturist, Vol 11, Nc. 3, Sepbember 1st, 1882, psgo

f Dr. Shortt » Hand-book to Coffee Planting, page 52.
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"l’e nearly approaching it and our ob]ect must be to supply
in the shape of manure,-the various elements, required for
the health and successful growth of these plants and this

we must carry out in one or other of the following modes.

These plants require a danip or moist climate and they
thrive at elevations where the solar heat is modified to a
certain extent and therefore we find, that they floarish on

- the top or sides of hills and raised valleys where they can
. obtain the necessary amount of moisture for the greater
" -part of the year, ab the same time, they require a certain
“ amount of heat to enable them to elaborate the materials

required for their constitution and to maintain health and

" produce the different products, such s beans in coffee,

~ alkaloid giving barks in Chinchona and leaves in tea for

which they are especially grown.

In the management of such estates, the depth and quality
of the soil, the aspect and age of the pln.nts and the variety
and amount of shade, they will require, will have to be
decided on the merits of each of the different localities.

As regards tillage, care must be taken to loosen the soil

/.freely and turn it up frequently to produce its oxidation

and aid in its mechanical improvement. Not only indi-
vidual estates but individual plants also in most estates
should receive consideration, more especially when placed
under varying conditions 6f season and plant growth. The

. law which permits a rest once in seven years to corn-fields
~ and fruit trees, should not be forgotten as an overbearing

and insufficient nutrition to plants,” tell their own tale;
when it is romembered that year after year, these plants
remove large quantities, from the soil, of the elements

- that enter into the composition of the products of each and

- age afid requirements.

they must eventually tend to exhaust and impoverish the
goil ; under the circumstance, the object of the planter,
ghould be to feed the plants with suitable food in the shape

" of manure, to maintain its quality and fertility by resturing'

the materials removed from the soif by each crop, and in
ths choice of mavures, he should be gmded by the estate,

Sy
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Manuzres have not received the attention they deserve and

systematic manuring is ignored altogether by the agrical.

turist in India. Native farmers or ryols are totally ignor--

ant of Agricultaral chemistry, high farming or perfect
tillage. They still follow out the practice of their fore-

fathers of using such rubbish as they can readily obtain’

- without expense; and it frequently happens that manuring
ig altogether ignored should it prove expensive either to
Pprocure manural substances or to convey them to the re-
quired locality. ' These difficnlties might with a little

attention to the sabject be easily overcome. Manure is as.

essential to the plant as food to an animal. Therefore to

" secure not only success, but also a largely remunerative
© return it is essential that in all agricultural operations

special attention should be paid to careful manuring which

in quantity and quality should be suitable to each parti- -

cular plant whether cereal, millet or pulse, &e. The native

ryot from practical experience thoroughly understands the

benefits that accrae from free manuring, and has recourse

to such manure as he can procure in the most inexpensive -
way possible, although the resources at his command are - -

" - frequently ample, as far as the material is concerned, if
~ he wonld only give the subject the necessary attention,
- Manure cousists of the straw which has served for litter, of

the remains of plants, of the fluid and solid excrement of -
~ man and animals. These excrements derived from food .
.~ contain all its constituents as demonstrated by chemical
- analysis, by the presence of the ash of bread and of flesh in "

= the excrement, in about the same quantity as that found in

., ® This Essay was originally published in s Number of the Madraa
Bev_onua Register, by Dr. John Bhortt. \ LA,

B e
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9u/e food of men and animals (and which have contributed
to the formation of the blood and flesh forming elel.nent,s),
but they also contain in & much larger proportion nitrogen
of the seeds, &c., consumed. C

In the solid and liquid exerements are found the nitrogen
a;)d ash constituents of bread and flesh consumed as food,
and these contain the several constituents in the same or
nearly the same fixed relative proportions as in seeds.

B - We shall now consider the different substances avail-

‘able as manure in this country, and with that view divide

.. manures into three classes, viz., Mineral, Vegetabls, and -

Animal. We shall consider each of these separately.

Mineral Manures.~There - are a variety of mineral sub-
stances available as manure. To begin with decaying

- granite well pulverized makes a good manure from the

various minerals that enter into its composition consisting
chiefly of quartz feldspar, mica, and sometimes horn-
blende. The proportions of the first three are believed to
be three feldspar, two quartz and one mica. The ultimate
elements of these comprise silica, alumina, potash, soda,
lime, magnesia, lithia, iron, and manganese in small bug
varying quantities. -

Lime is always procurable and forms a valuable manure
either to use occasionally asa top dressing, or to form an
element in the manure, the decomposition of which it facili-

- tates while it renders the manure pit less moxious than it

would otherwise prove. Itis also useful in decomposing

" and improving soils, and when properly applied it improves

the land permanently, and contribates an essential element
in the constitution of most sgricultural products. Barnt
shells, old mortar, gypsnm, refuse of soda-water sulphuric
#nd nitric acid manofactures ; burnt earth, broken bricks

and tiles, silt and sands from tanks and river beds, marls, -

-, soda, potash, and magnesian earth, road dust, house
.. Bweepings and coal ashes (are available for manars) also

84lts; muriate, carbonate, sulphate, nitrate and acetates of ;
potaskt and soda, sulphate of ammonia, phosphate and
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snper-phosphate of ]iﬁe, tartrates, and acetates of iron, &d&

- most of which are procurable in large quantities in India.

These have not however been ntiliz~d hitherto, because

- the natives do mot understand them and because they rest

satisfied with their immemorial custom of using only such
substances as their forefathers have been accustomed to
and ‘'whose practical value they themselves bave ascer-

- tained.

Vegetable Manures—Wood ashes are valﬁable on account

- of the minerals they contain, and they are the prircipal

ingredients that enter iuto the constitution of agricultaral
products be they cereals, millebs,pulses,'or other products.
+ We find lime, soda, potash, phosphoric, acid, phosphate
and sulphate of lime - and magnesia (standing for the
most part in the numerical order in ‘which they are
given) exist in wood ashes. They are known to form a

. most valuable mauure, and are readily procurable in this

country, where woods and jungles abound and where re-

course to fire is frequently had to keep down the exuberant °

growth of weeds and shrubs and where also it sometimes

° becomes necessary to cut down,.trees, The efficacy of
_ wood ashes consists in the large amount of saline and
mineral matters, that enter into their composition. Although

there may be some slight difference in the quantities of

_inorganic constituents of different trees, yet they will be

found to bave general, resemblance to each other, and thus
firewood ashes will prove highly beneficial in this country

where wood ashes can be readily procured independently
of burping jungle, by the daily use of wood as fuelin

preparing food, &e. The effect of wood ashes is consider-

- able; besides their fertilizing property they are a good
* gunbstitute for lime, being cheap and abuudant. Some

years ago I had an analysis made of wood ashes from the

jungles which I subjoin, as the wood and shrobs of these .~
_ jangles, here referred to, are much the same as that met mth

it

e “

>
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2 most villages and coﬁntry around. The quantitative
analysis of this ash gave the following results as to its

! composition in 100 parts :—

Silicious earth ... e T e w. 30
~ Sulphate of Lime v e o 10
Sulphate muriate of soda ... 8 .
Carbonate of Lime ... =~ ... . 40
Oxide of Iron ... ... .. we o 4
‘LosS ... eee wie e e . 8 =

-

Total...100

. Weeds of every description green, dry, or burnt are valu-

able as manure. The natives prefer those that contain

milky juices, and for that reason the Mudar plant (Asclepias
gigantea) milk hedge (Euphorbia  tiruculli), &e., are in much
use. In South Canara the Nux Vomica leaf and twigs are in

 great requisition for manuring rice fields ; in the Cuddapah

District the small branches and leafy twigs of trees in
general are sold for one rupee the cart load and are
generally taken advantage of by the natives to manure rice
fields with, and in many parts of the Northern Districts as
well as in Malabar, the greater part of the straw with the
stubble roots is left on the rice fields and subsequently

" ploughed in ; but in the Southern Districts, the straw is not

only cut quite close to the soil, but the stubble roots are
also subsequently picked out in order to be used as fuel.

. All decayed wood and barks of different kiuds, the refuse of

indigo vats and tan pits are valnable as manure,

All weeds, prunings, &c., in fact all decomposable veget; -
able matter in a state of decay constituté humus or veget-,
able mould and as such should prove peculiarly acceptable

- to the agricultarist.. The cost of a cwt. of weeds in most
. districts will not exceed one or two rupees. All the weeds
.on the Estate and those growing on the road sides and
“hedges'in the immediate vicinity should be .collected and

’
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couveyed to the dung pit to add to the supply of manure

The better plan would be to procure weeds and other veget-
able refuse and put down a layer of 12 or 18 inches deep
in the first iustance, and then to cover it over while in the
green state with 6 or 8 inches of soil, thus forming a square
heap of several layersin thickness. To keep the mass in
position it might be walled round with stakes four or five
feet high, plaited with twigs and branches when procur-
able in the vicinity. ‘This, in a little time, would ‘be suffi-
ciently decomposed to be fit for use, and by covering in
the weeds when green, none of the volatile gasses will escape,
and the moiétm'e will favor or hasten its decomposition.
The earth from its absorbent power will soak np every por-
tion of the moisture from the green or fresh weeds, and
thus be rendered doubly valuable. The best kind of soil
to use for the purpose will be silt from the swamps, tanks,
or nullabs should any exist in the vicinity. This soil should
be carefully taken up to the extent of 8 or 12 inches in

depth arnually and 1sid while fresh or moist over the veget-

able matter, and any kind of common soil laid on this to
the- extent of an inch or two., This plan will answer
extremely well. It is certainly surprising to gee the amounnt
of vegetable matter lying about uuutilized, the agriculturist

forgetting that vegetable refuse and the leaves shed by
.trees by accumulation avd decay promote the luxuriance
“of our best forest lands. Whilst trees drive their roots

to some depth into the soil and Hraw their nourishment
therefrom, they elaborate the same into leaves, and when

- these leaves have answered their purpose, they shed them

. and thus return them to the soil. These fallen leaves

instead of being utilized as manure, are taken away to be
used as fuel, or are allowed to-lie about to be scattered

by the winds, or washed away by the rains, No better - 7
manure’can be secured than fallen leaves, for by a little
forethought, and the addition of some lime or common
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alt, they could be rendered iavaluable for manuring
P t
‘purposes. - : .

Green manures are frequently used for rice fields, chiefly
by native agriculturists, being buried by them in the puddle
created in rice swamps. All kinds of weeds, and shr'ubs,
and the leafy twigs of trees are the best. The proper

time to use them is when they are about to ﬂowe.r when they
 should be plonghed iuto the goil. Plants. obtam'fror.n the
atmosphere most of their carbon, which is the chxef. ingre-
dieut in all of them, and when they are ploughed into the
| soil, they impart to it more decomposing ma!‘tt(?r thau they
ever derived from it. Weeds of every descnphol}, grasses,
clipping, &c., come under this head a:nd. mxgh't with advan-
tage be dug or ploughed into the soil in their f.reslf state ;
but care must be taken to preventthem from-b reeding xus.e.cts,
as from the great heat resulting from their deco.mposxtlon,
they may prove injurious to living plants. Th-ls .howe'ver
is not the case when they are given to the goil in which
they undergo the necessary changes, and are pre'pz'u'ed to
nourish seeds or plants subsequently. The addition .oE
quick lime about lor 2 i)ounds to every cooly'load which
is often necessary would aid in producing rapid decompo-
sition. The addition of the same quantity oi:: common salb
(muriate of soda) will prove also a valuable adjunct.

Charcoal.—-This substance isinvaluable asa mf'mure. From
its great absorbent power and retains. in the soil, not only
moisture, but also the various volatile gases t.hab would
otherwise be dissipated. This property of absorption renders
it doubly valuable for while it h.ol'ds and keeps back
poxious gases, acting as & powerful disinfectant and absorbs,

; if exposed to air, both air and moisture in. the vicil'aity‘ of
. plaats, becomes gradually dissolved 'by lts‘ combma.tlon.
““.with-oxygen thas forming carbonic acld., which when sup-
"[’)Iied. to the rcots increases their luxuriance aud produc-

’ 36
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tiveness. This fact has been practically demonstrated Esﬁ

~ Savants, Y

Poonac or oil cake 18 useful as manure~The following
kinds are available, but are seldom utilized in this conntry
as manures in agricultural operations, viz., cake made
from gingilie seeds (see Sesamum orientale) Eloopai (Bassia
longifolia), Castor oil (Ricinus communis), Lamp oil (Ricinus
communis fractibus majoribus), Mustard (Sinapis nigra),
Cotton (Gossypium), Neem (Azadirachta Indica), Pinnaekai
(Calophyllum inophyllum), Ground nut (Arachis bypogcea),
and Cocoanut (Cocos nacefera). All these oil cakes possess
‘more or less the same properties. The cake made from
gingilie seeds, cocoanut and ground nut are in use for cattle
as food, and in most places can be purchased at from three .
to seven rupees the cwt. OF the other varieties éloopai is in
use a8 a 80ap in washing, and acts as & good detergent in
cleansing the skin; the rest are either used as fuel or
thrown ou the dung heap and may be purchased for a
rupee or two the cwt. .

These several oil cakes chiefly consist of water, oil, sugar,
albuminous compounds and ash ; and the ultimate elements
of the ash comprise silica phosphates, and free phosphoric
acid all of which are invaluable to the agriculturist.

Animal Manures.~Farm yard manure. By this is meant
the dung and urine of cattle, sheep, goats, pigs, &c., with
the refuse lilter or straw rubbish, &c. These should be
carefully preserved and used as manure. With reference to
the kinds of manure * the best is the excrement of birds,
then comes that of man, and lastly that of cattle, the last
always varying in quality. Ase’ dung is the best, then
follow sheep’s dung, and that of goats, horses and cattle ;
the least efficacions of all is the dung of swine. *

No attention is given by natives generally to the proper ~

The cow houss,

% trouble even when th

" ing litter or straw to & ‘ .
* The dung is more frequently converted into sun dried cakes

' some natives keep poultry,

" of thisdnng w

" dove’s dung was 8
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Jllection, and preservation of the dung and urine of animals.

Although most of them keep cattle, and some have small
! herds, their droppings are not carefully collected for preserva-

tion, and used as wanure. They have no separately built
cow honses and even when they have, no precaution is taken,
and so the urine is absorbed into the soil and runs to waste.
if one exists, has not its flooring so con-
structed as to save the urine, mor do natives go to the
ey can afford the expense of furnish-
bsorb the moisture of the cow house.

under the name of bratties, and used as fael. Although
no attempt is made to collect
their dung. Pigeon and poultry dung is very vs.luable_ as
will be seen by the following analysis taken from M. Giar-

din’s work on Mapures :—
Fresh dung - Fresh dung

of pigeons. of poultry.
Water ..o e 7900 ... 72:90
Organic matter acting as manure 1811 ... 16-20
Saline matter acting asa stimulaut 228 524
Gravel silicious sand ... 061 ... 566
| Total...100:00 100-00

The dung of doves (pigeons) says Morier is the dearest
‘manure which the Persians use, and as they apply it almost

entirely to the resring of melons, it is probably on that

account that the melous of Ispaban are so much finer than

those of other cities. The revenue of a pigeon house is
about a hundred tomanus per annum ; and the great value
hich rears & fruit that is indispensable to the
existence of the mnatives during the great heats of sqfx]mer
will probably throw sowe light on that passage of Scripture
where in the famine of Samaria, the fourth part of -a. cab 9f
old fr- _é'\re pieces of silver. ¢ Siuce this

b S = B )
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paper was written, I have used pigéons’ du'ng to old ane.

decaying Euglish fruit trees. The effect was most wonder--

ful, the youthful appearance these trees put on and the
vigour with which shoots were pushed out, change the ap-
pearance of the trees completely. .

The dung was procured at Madras, collected from the
pigeon cotes of several friends, and with cooly hire, the
transport to the Shevaroy Hills cost one rupee the ecwt.,
and I had no occasion to regret the experiment. I am not

"aware of rabbits dung being utilized in this conntry to any

extent as & manure, but it has been used with great success
in other conntries, and it has been found profitable to keep
rabbits in such a manner as to preserve their dung for
manural purposes. Urine of all animals is extremely valu-
able as manure. It contains in a state of solution large
quantities of the esseutial elements of vegetables requisite
for the health and well beiug of agricultural products. It
should be remembered that urine readily decomposes by a
putrefactive process, and therefore if not used mixed up
with solid manure it may with advantage be used in its
recent state diluted with water. The species of urine that
contain most albumen gelatine and urea are the best
manures. The following table giving the constituents of
the different kinds of urine is taken from the table of
analysis, comparative values and equivalents of manare.

(Translated from the French of M. M. Boaessingault aud Payen.)
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.

Night Soil.—This is a most valuable and powerful manur.
it properly applied. A powerful manure made from the
contents of neceesaries and mixed with charcoal, gypsum,
&e., is known by the name of Poudrette. ) :

If proper arruugements were made and proper sites pre-

pared as latrines at different parts of our rural villages, and
the people were compelled to resort to them when requiring
to relieve themselves, instead of creating a nuisance as is
now done, by the practice of resorting to the open or any-
where, a most valuable supply of manure would be at the
disposal of village communities. Although night soil dif-
fers in composition from other descriptions of manure
euumerated here and is extremely liable to decompose, it
contains a large amount of carbon, hydrogen, nitrogen, and
oxygen, all of which are essentially necessary for plant life ;
aud in whatever state applied, either fresh or decomposed
it supplies food for plants in abundance. Quick lime or
charcoal will readily destroy any bad smell that may arise
from it, or a layer of fresh soil one inch thick will be found
sufficient not only to absorb and retain the gaseous matter,
but also to remove all offensive smells.

Liebeg gives the following ultimate analysis of fwces
(night soil) by Playfuir :—

Carbon ... 4524
Hydrogen... 6-88
Nitrogen Oxygen .. .. 3473
Ashes ... .- 13:15

10000
Water ... we 80200

Total...400:00
Berzilius gives :— ‘
Water... ... 738

Albumen .. 09
Bile ... cera e .. 09

Mucilage, fat aud other animal matters ... 167
Saline matter . e 12

Undecomposed food. .. . 70

Total...100-00
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“According to Playfair 5} ounces of faces are a]l?wed
daily to each soldier on an average; they contain 75 per
cent. of water, and the dry residue contains 4:524 per cent.
of carbon and 1315 per cent. of ashes, but if we mak'e
allowances for the vegetable diet of natives and even take it
at one-half the quantity given here, we can see at 'onc.:é’the
advantage gained by a village community in proportion to
its size and number. For instance, if we start at 50, we
shall have about 9 pounds of night soil added to the dung
pit.. : ‘ .

Our own pers=nal experiments with the nabnYes. give on
an averagey vuree ouuces of feeces daily to each individual.

Asregards the so-called farmn yard manure il.] this counf,ry,
it depends entirely on the amount of the 1ncoxf1bust1ble
materials formed in the ash of plants and its value is accord-
ingly determined.

Bones prove valuable in eonsequence of the large amount
of phosphate of lime they contain which fc?x'ms a most
essential ingredient iu the compositiou of agricultural pro-
ducts. The natives, however never, as a rule, take a.dvant._age
of bones as a manure. In order to reudsr them effective,
they have to be crushed first and then digestec? with sul-
phuric acid. To do the former a crushing mill of some
simple construction is vecessary, and in the use of the
latter, much care is required. It must not be entrusted‘ to
any, but intelligent hands, to prevent accideuts ; there being
risks in which agriculturists may not like to involve them-

_selves. Sulphuric acid is mauufactured by Messrs. Barrie

& Co., at Madras, from whom it can be procured in any
quantity at 4 annas per pound. The acid can be sent to any
part of the country, and is usually put into green stoppered
bottles, well secured with dammer and straw ropes. Qones
can be reduced to powder in a much simpler way without
the aid of sulpharic acid. Caustic potash w?]l be found
equally efficacious as a manure. To effect this, the bones
should be packed into casks or cisterns in layers of 6 or 8

inches deep, and covered over with a layer of fresh wood
L]
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ashes to the extent of two or three inches, bones and ashér%

forming successive layers till the cask or cistern is filled.

Care, however, should be taken to see that the outer layer be

one of wood ashes which should be laid on much thicker .

than any of the others. Itshould be at least 8 inches deep,
80 a8 to prevent any of the volatile elements that may be-
come liberated from escaping. This should be done as
wood ashes become available aud the packages allowed to
lie for a season, when should they be emptied, the boues will
be found in a state of powder, or in so friable a state as to
be crushed into powder by the hand. This powder should
be distributed to the plants. - '

Bones according to Beryilius contain 55 pe;' cent. of the
phosphates of lime and magnesia. But bones will be found
to differ materially in their constituents, according to the
different animals from which they are taken.

According to the aualysis of Foureroy and Vauquelin
ox bones are composed of ;:—

Decomposable animal watter ... 510

Phosphate of Lime v 377
Curbonate of do. .- een 1070
Phosphate of Magnesia ... v e .. 13

Total ... 1000

M. Merat Guillot has given the following estimate of
the composition of the bones of different animals. The
* bones of old animals are proportionally more valuable than
those of young oues, as in the former the quantity of earthy -
matter is greater which renders them brittle, while the

young owe their toughuess to the greater quantity of
animal matter ;:— . ,

Anvmals. Phosphate of Lime. Carbonate of Lime. K
Bone of Calf ... - b4 ve eeeees =
"p Horse s, . 675 125
»» Sheep ... 70 5

» Bk ., 90 .. -1
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j’ '* Animals. Phosphate of Lime.  Carbonate of Linte.
: Bone of Hog 52 e 1
“y Puallet 72 _es 15
,» Hare... 85 e . 1. .
, Pike ... < 64 : 15
,» Carp... 45" e o
Horses’ Teeth... 855 e \1'
Ivory 64 )
Hart’s Horn .. 27 ..

The remaining parts of the hundred must be cogside}'ed
s decomposable animal matter. Haman bones, according
to Marchaud and Berzilius, consist of :—

Cartilage insoluable in Muriatic acid ..." - ... vﬁgzgg
Soluable in Muriatic acid T e 1'01'
Vessels ... s T e e iy

. Basic Phosphate of Lime 5;(2)(05
Fluoride of Caleium SO 09
Carbopate of Lime Rt o2
Phosphate of Magnesia ... bon

. Soda SO Don
Cbloride of Sodium b
Oxides of Iron and Manganese and loss o

Total... 10000

‘Thns it will be seen at a glance’ h:ow essential »bhe con-
stituents of bone are to the Agricultunst'. That phos;()lhatbes ,
are of the greatest importance to agricultural pro] uc :(;
will become apparent at once, for they enter not. ox;E y 1;1
that of their gtraw, or stems butasa manure, thexrd grhxtxl;z-
ing influence is perennial. Bones are readily had for the

. trouble of collecting them and the more so, a8 they are not

sought after in India to undergo the process of boiling as .

in England on account of the grease they contain, and any

expense in pulverizing them will be made up by the in}creaae
of fertilizing power they give to the land. Grinding,
crushing, rotting and burning are the usual modes ; but to

- yender these more largely’ productive, Professor Von Liebeg

37
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zecommends the use of sulphuric acid. Pour over crushea

. d'olnzsdor .bO!!ile' a.sl;es half their weight of sulpburic acid
(11 :11 ed with four parts of water and digest for 24 hours—
s:v ii;honel hllllnqred parts of water.. Although bones digested
mith :‘: ,i w;mc acid form an extremely valuable manure,
perhaps _ine y ever had recourse to in this country except
L a very few exceptional instances by European
Planters, ss 1ts manufacture would be attended with much
tabour fm expense to the Agricultarist.* It is necessary,
erefore, tb?.t he should take advantage of such substances
a8 are in his immediate vicinity, and which will prove
equally valuable. Animal charcoal when proéurable is as
Yalpable a8 vegetable and might with advantage be brought
:1:: i:;se in the manufactare of manure, nay all a.nixial
l‘nglsy _vx:;i: kfi :m the putrid carcase to the dung are exceed-
Fish manure is scarcely ever utilized in thi ;
but recently some attentio{\ has been eg?v:nl; :3)1 ltshecosl:;)tjz:;
: ::ttli]e}jy?lster.n Coast with a view to exportation’ owing
o 6‘1 lg' price now asked for guano. Large quantities of
oil are manufactured along this cosst, and the refuse if

properly conserved and utilized would prove an invaluable -

source of manure owing to the amount of ammonia the
- .contain, and in this respect fish manure approaches gua.noy
»Not only tl'xe refuse from oil making, but refuse fish wibl;
the offals is now wasted and thrown away to rot on both
our eastern. -and Western Coasts avhich, if collected and
conserved in each coast district, would not only become a-
valuable source of manure supply, but will eventually be-

come a good marketable commodity and a source of lji’veli
hood to many poor people in these parts. S
4rtzﬁcial Manure.—These bave of late been attracting
notice amoug the planting communities owing to the rapiditg
_with which they renovate feeble or sickly - plants ThZ
- great drawback however to their general nse arise; from

o t.heir evaunescent nature, rousing the plant rapidly for the
N ;ame being, as 1t were, without stability to support it for any
» gngth -?f time subsgquently. Planters frequently prefer -
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;gﬁitiﬁcial' manure as from its concentrated state it can, with
*facility, be distributed without the expense of much labour.
But it is liable to be washed away by repeated showers of
rain, and thus. half its value lost after much expense and
trouble have been.expended on it ; whereas cattle wor. farm
'yard manure is more lasting and would prove equally valu-
able if the farm stock be fed and fattened, instead of being -
grass-fed and kept at g0 low an ebb as is just sufficient to
koep them alive. . The super-phosphate of lime obtained by
digesting bones with sulphuric acid wonld, in our opinion,
prove much more valuable as a mannre than gdano. The
process for preparing this substance has already been

detailed in this essay. , .

Manure pit—~Every Agriculturist should maintain on his
Estate one or more manure pits in proportion to its size and
extent, according to $he requirements of the estate. The
bottom and sides of these pits should be either metalled or -
fixed with stones, or what is better pailt pucka with brick
and chunam iuto a cistern and covered with thatch. Into
this pit not only the dung and urine from the _cowsheds,

but the contents of privies and latrines should be em ptied, all
_vegetable and animal refuse, washings of meat, fish, &c.,
weeds, decaying wood, &c., should be thrown in and once &
week or fortnight a fine layer of charcoal or quicklime
munst be dusted over, and a layer of about one iuch of soil
be spread overall. By following this system, the pit will be
completely deodorized and at the same time decompasition
“ will be facilitated, so that in a few months & valuable supply
of manure, rich in fertilizing properties and containing ail
the elements necessary for any ‘produce either field or
- garden, will become available. ) :

1 it is necessary to prepare manure on the spot, the best
_kind may at once be manufactured by mixiog equal parts
_of wood ashes and rotten farm yard manure to which if
" procurable, a twentieth part of pigeon’s or poultry dung

‘aray be added. This manure can always be prepared on the . -

2 spot, and will be found on analysis to carry the elements
- necessary for the nourishment of all agricultural products..



. -

Yl o . .

292 ' E ) mmm AGRICULTURB

Y

* Lime when procurable should be added in. small qua.n\’
- tities. Asan artificial manure that known as “Perindorge’s -

Receipt for Manure’” (vide Dr. Shortt’s Hand-book to Coffee
Planting in Southern India, page 72) would prove very
valuable as it can be prepared in any district and will be

ready in about twenty or twenty-five days from the com- .

mencement of the preparation. Thus there will be made a
heap of most valuable manurewhich will suffice for four acres,
at the rate of from 400 to 500 bushels of manure per acre,

increased or decreased in proportion according to the more .~
or less exhausted condition of the soil. The object of
Perindorge’s process is, in the first place, to hasten decay -
"in the vegetable matter, by artificially exciting ferment. .
ation, and the chemical changes dependent on that action,

This effected the other materials which the vegetable matter
does not possess in sufficient quaatity ave then added,
and in a manner that prevents their dissipation and loss,
" The whole mass is thus brought into the condition most
suitable to be taken up by the roots of plants.  Cattle
manure is, of course, the best form- in which nutriment can

~be furnished to all agricultural products, and the compost .
made, according to Perindorge, isa tolerably close lmltatlon :

of cattle manure,”

It must be borne in mind that cattle discharge mo
- materials as manure either excrement or urine which they
bave not previously taken in with their food. THe veget-
‘able matter which forms the basis of this artificial manure

is however equal in quality to what cattle generally con.-
sume although rather deficient, but not altogebher wanting
in some materials, These manures are in a manner not-
only most economical, but also calculated to preserve the
" agriculturist from loss. The cattle manure used is intended

- not only for its own inherent valne, but for assisting by a
" well known chemical Jaw, the assimilation of the other
materials, to the-same condition as itself. A few caftle

will sufﬁcxently auswer this purpose although the amount
“s . of their manure if used alone would be of little avail.” The:

Y -cow_xs‘av small laboratory in which chemical changey ary
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ontmual]y going on, and Permdmges manure is the-

# maklng of an artificial imitation of a cow on a large seale.

Rather it should be said that it closely resembles so much
farm yard manure that it consists of a supply of carbona-

. cious matter in the condition most suitable for supplying

the' fields with this prime necessary, with the salts (both of
excrement and urine) universally, equally, and in sufficient

‘quantity diffused throughont the mass. I the necessary

attention be paid to this particular kind of manure after

-the manure detailed bere, it will be found rich in fertilizing

properties and a few cwt. to an acre supplied annually will -

.add more to the productiveness of most agricultural cualti-

vation than cart loads of rubbish we have frequently seen -
used under the name of manure. In the use of manure,
care should be takem that it is not allowed to be exposed
for any length of time, by which thé essential ingredients

“will be volatilized and thus the most valuable part of it be

lost, but the soil should be well prepared, and as soon as.

* the manure is deposited be ploughed mto it immediately.

~ The manure from the pit shounld have rotted thoroughly
before .it is taken up, for if used whilst in a state of fer-
mentation it may do bharm to living plants, The manur- .

". ing of soils should be carried.out annually, unless the crop
~ is of a very exhaustive-nature, when it should be carried

out after each successive crop has been harvested.



CULTURE AND PREPARATION OF
VANILLA.* '

__.0__.

" VANILLA planefolia and Claviculata,a genusof Monocotyle-
donous plants belonging to the Natural Order, Orchidacesm,

the name of which is derived from the Spanish word - .
“ Vaynilla,” a knife or scissors’ case, the fruit havmg the -
aproarance of the sheath of a knife of which there are
five varieties,—~whilst the Epidendrum Vanilla, the fruit of

which is believed to be the Vanilla of Commerce.
Vanilla is a creeper and flourishes in hot and moist ch-
mates. There are two kinds in the country easily distin-
_ guished.

i

The small vauilla is geverally met with and come

originally from Mexico ; it is the best kind, the large vanilla -

with large thick leaves, is an inferior kind, the pods of -

which fall off before reaching maturity. .

~ Vanilla sets its suckers at the base of trees which serves
it as a support or protectors, or at the foot of walls and
fences. The sucker ought to have at least 8- joiuts or nodes
and some 4, 5 and evgn more accordmg to the kind of sup-
ports they cling to. .
A p]antatnon of 2,400 suckers, growmg at my place last
" year in the month of May, reached the height of 10 and 12
feet and fruited the same year and are now very healthy
but, I should mention, that the vines were cultivated a.nd
attended to, 1mmed1ately after shooting out. :
Any tree is good as a protector with the exception ot'
those which shed their bark; the
best are the mango;* black wood,-r
dragomnex,I & .

L Manglfem, Indxc;
Dalbergia, latifolia.
Dracwaa-draco. i

- W
* ® This Essny was originally translated for the late * Neilgherry Excelsior,¥-

and subsequently submitted to the Agri-Horticultural Society, Madras, and-

T publisbed in their Proceedings of the 3rd March 1875, page 17. This

paper is a fresh translation of M. De Floris (of the Isle of Reunion), Pam-
phiet on Vanilla, by Mrs, A. J. H. Shortt, with notes by the Editor, . . .

5
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/The plgnon d’ Inde* for exception cannot be grown alone -

_as on accdunt of its wintering and -

I dm Pine appl
el Hino sppie losing its leaves at the time the va-

nilla is in bearing, the sun striking just at that time upon
the vanilla pods, dry and wither them very much; ghere- '
fore, it is better to plant other trees amidst the pignon

. @ Ind3, so that their leaves may help.to afford shade, when

the vanilla has no leaf protection from its own stem.  Trees

used as supports, ought to be planted 5 feet by 4 east and

west, or 6 by 5, according to the space of land one pos-
.sesses. They might even be planted 6x 6 to give more air

- and ventilation.

S

. The system of 5 by 4 which I a.dopt in my new plant-
ations of long dragon* trees,.is the
one I prefer; it is essential to make
. the cables or vines, go from east to. west, to prevent too
great crowding and knotting together on the same tree or
support, and it is well to place a stakg or fence hetween the
‘trees to allow the vines to creep from one tree to another,
thus avoiding the shaking of branches and falling of leaves
upon the vines ; this shaking of branches can be avoided
also by pruning often.. :

. Dmoem-d.mco >

For vanilleries already formed a.nd of which the supports

are slready far apart, the vines must be made to descend

" when they climb out of reach: they should be rolled over
their own forks or prongs, to the height of a man or better
still, put strong hooks into the trees to hold ‘the vines.
within reach, to facilitate the fruitfulness and crop. Even

_ then with all care, it happens that these hooks are too high -

‘and ladders have to be used. Thebest months in the plant-
“ation ar® March, April and May, but one can also take

advantage of October, November' and December taking = -
"\ care to water the plauts if the weather be dry.
“ought to give enough shade, but if not, it is necessary to

The trees

put artificial shade and to water them more frequently -
than if they had their natural shade,. They ought to be -

planted on the opposlte side to’ the sun to escape its heab
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~ The longer the sucker, the more joints or nodes ought }I‘
" be placed in the earth. = * ‘ )

A node, when the vine has 8 of them, 2 when it has 4
- and 4 to'5 when you plant a long vine. :

These vines ought to be laid down in the ground, the
base at the side of the tree, well fastened with ove, two or
several ligatures, according to its length ; avoid using twine
as it ends by strangling the plant. The string or fibre of

B vacoa* is the best to use. Ifthe sun
* The screw pine or jg very hot or moderate, it is good to
g?i?mm Odomtissings.  1ge'a mould in making a plantation.”
| Farm yard manure is prejudicial, un-::
less well rotted. Young plants with roots may be planted
in farm yard eoil provided it is well rotted or putrified.
' Vegetable manure is less heating, composed of leaves and
" grasses is very good, even preferable, but it must be well
rotted, as vanilla roots especially the young ones are very .
. tonder and delicate ; watering must be seen for the first
* few days after planting, especially in dry localities.

Plants planted in winter, pine away, lose heart and often
perish. The earth is trodden down over ench .plaanb.aftq%r :
being well watered to avoid the action of the air which is
very injurious. In a plantation of vanilla, the growth of
shelter trees ia so contrived, that the plants geb as much, .
" even more sun than shade. The pods, that have too much

shade, become long, thin and ripen with difficulty, whereas,
those that have sufficient sun, are large, round, firm and
_contain plenty of aroma. It is preferable that vanilla be
. not exposed to wind and that it receives heat. A. wall of
" gtones or rocks must be placed round each tree, which'
- gerves as & suppors to retain the manure, which isecovered
" with pieces of flab rock to prevent the sscape of the manure,
to keep the roots moist and to prevent the rain exposing
" the roots and to keep animalsaway. Manure pla.c?ed under
. the rocks, is renewed once s year, & little while before
o ﬂowerin’g- | | S e
. The seeds may be placed in seed plots, in prepared soil

Ry

. WD
) b little shaded, at a distance of 5 to 6 inches, one from the
other by the side of fences ipon which, the new shoots

Tt
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readily climb, ,

Fecundity of Flowers—In the vanilla flower, the male
organ is separated from the female organ by a cuticle,
which prevents the natural fecundity—it is necessary then -
when the flower is completely in bloom, to remove with a

~ swall instrument, this cuticle and by a gentle pressure of

the thumb and judex finger to help the communication of

* the two organs. o ‘
" Theoperation of fecundity, takes place from 8 to 9 o’clock

in the morning to 3 &’clock in the afternoon, or even be pro-
longed to 4 or 5 o'clock; but the pods produced thus do

not acquire the size and length of those prodaced, during

* A picce of bamboo. 8 Seasonable time. The instrument*
. o used for this operation is ordinarily 3
or 4 inches long, thin and rounded at ons end, not trian-
gular or it will wound the organs of the flower and canase °
the pollen (colored dust in the anther) to fall and some- -
times cut the male organ in two. The

c down, i s |
t Cotton or down. cotont or nics (the termsused by us)

o g American palm. of the palm, the latimer] and the coco-

Cocoa tree. tier,§ is the best for the instrument

 used ; after nsing and to find it again every morning, run

it throngh a vanilla leaf. Ladders are used to get at the

Howers out of one’s reach to produce fecundity. The organs

of the flower, ought not to be too much pressed and this’
oparation ought to be skilfully performed by an expetienced

person., : .

" Vanills flowers in Jane and the pods form in September.

In elevated and cold regions, the plant flowers and the pod

grows more slowly. Itis best to produce fecundity with
the first bloom and to pick off the later flowers when those .
have well fecunded snd produced 5 to 6 pods. :

To obtain good fruit, leave 5 to 6 pods on each cluster.

' When the vanilla is loaded with flowers, not sometimes & . :

fine:vine has only a very few clusters, in that case, one can
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bnng together 8, 10 or even n 12 ﬂowers, the tree can easx)i"

nourish as many.

Crop.~The vanilla erop begins, when the pods are
mature, they turn out a yellow color, a suve sign that they
are ready for plucking. When the pods are gathered green,
they dry with difficulty, get mouldy and often rot in damp
weather. They even (the very green ones) become white
and of no nse. It is necessary to watch for the proper time
and get the erop picked by intelligent people The crop
is picked every 2 or 8 days to prevent the more advanced
pods from cracking. Sometimes some pods are overlooked
or hidden by leaves ; these are soon fownd out by the scent
they give. The cracked pods, are usually the finest and
best, but it is necessary to close them again by a simple
operation; the parts split is soaked in lukewarm water and
tied up with bands of cloth tightly ; some people gather
vanilla by taking the pods in the middle or by the fail and
dragging them off ; thus the vanilla is damaged and often
the entire cluster pulled off, green pods and all. Others

" . pick off the pod with their nails, but then the pistil is

damaged and the uniformity of the parcel is done away
with, and there is difficulty in selling the pods. Near the
end of crop, if the last pods ripen altogether, the whole
cluster can be taken off.

Preparation of the Pods.~At each gathering, the pods
are detached from the clusters and put in & basket ; thia
basket is planged into hot water, nob boiling from 18 to 20

seconds : to asoertain, if the water is hot enough, one can -

- put in one’s finger and feel or wait till the smoke arises and
the water makes a htt.le noise, this is just before it begins
to boil.

Take the pods in the basket, and put them out on dry
grass or mats to drain; a quarter of an hour after, they
are exposed to the sun for 6 or 8 hours or even for some

. days, upon tables covered with wool, till they become faded -
and browa: place them every evening in chests lined with -

wool, that they may ferment or stew. Becoming faded
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".0d brown after being exposed to the sun, they are kept in

-~ the shade, in an airy locality on shelves, covered with wool

to hasten the drying; prevent moisture above all, to pre-
serve them when dry, supple and fit for sale. :

They are kept on these shelves, till qmte cmed and
ready for the market; whilst in the sun, in the afternoon,
and whilst still hot, it is necessary to press them firmly

. between the fingers to make them spread out a little and

to distribute equally all over the pod, the essential oil and
seed which is more abundant in the lower part of pod, to
render them glossy and supple and ready for the purchaser:
this takes place for some days during their exposure to the
sun, when they become withered and put by to dry. One
can easily find out when the pods are dry, as they become
black or rather chocolate-colorad and there is no humidity
remaining, even iu the pistil which always dries the last;
the dry pods are chosen and put into white iron boxes,
where they remain dry and supple. This work is executed
every two or three days or even ofteher, according to the
number of men employed and especially towards end of crop.
They are then put up in packets of the same length, cou-
taining 50 pods each and tied in the centre or even a little
neaver the end or tail which is apt to open, without this
precaution ; dry strmg, supple and strong is used for tying
the packets." !

Packing up.—Packing is done, in white iron boxes, the
length of the pods and height of the packets which they are
to hold; each box contains 60 packets or 6 rows of 10
packets. This packing is similar to that, dove in Mexico
and is insisted upon, in the trade. The iron boxes have a
placard on each, indicating the number of parcels, length
of pods, their net weight and the weight of the boxes.
They then (if sent to France) are put iuto a wooden box,
large enough to hold them, and to prevent the iron boxes

“w2- from rusting, they have to be covered with saw. dust.

" Rime or Hoarfrost.—The rhime (white and sparkling or

“s... bendoic acid) forms upon the pods, when they are shut up
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in closed vessels, after. being packed three or four months¥

Several purchasers demand vauilla, like this, in preference ; S

others dow’t like it; some demand that it should arrive
quite fresh in France: the only way to do this, is to make
it rimed before exposing it for eale.

1t does not concern us, I think, to judge thig delicate
guestion or to prevent the rime from forming eventually,
unless it ivterferes in any way with the beanty of the pods
and their perfume.

For those who grow. large quantities of vanilla, it is
necessary to have fixed tables with light posts, so that
when the pods are exposed to the sun, in case of rain, they
might be quickly spread over with water-proof or tarpaul- -
ng. . ‘ -
Vanilla yields after being dried, about the 50th part. A
-vepillery which produces 500 kilos, caun be carried on by
six workmen who will also suffice for fecundating the flowers;
during the slack months, they can be put to other work,

Vanilleries are renewed every eight or ten years: this
depends on the strength of the suckers planted and also the
locality where they are placed. '

. There are still other details, which may be observed but,

I thiuk, I can dispeuse with them as these uotes contain -

the esseutial kuowledge to obtain good results.

Note.—In 1873 the late Mr. New, of the Lal Bagh, Bangalore, showed me-

some well grown vanilla plants in the Government Gardens ; they were
grown in leaf mould and sand and trained to thin stone pillars, placed 3
fest apart aud 7 feet in height with crose pieces on the top to forma
lattice work for the plants to cling to, and there were at the time several
. large bunches of vanilla pods on them, approaching a state of matarity.
The vanills is a shade-loving plant, bat sickens readily when exposed to
‘the direct effects of the sun. Mr. New succeeded in growing s fuir crop.

.. ARROWROOT. .

Tae consideration of this subject may be conveniently
divided into two parts, viz. i— . o ‘
I. The cultivation of the plant.
II. The manufacture of the farina.

It may not be out of place, before considering those divi- .

.+ sions, to give a brief geueral history and -a short accouunt
~of the plants, from which the arrowroot is obtained.
_ Arrowrgot is the popular name of the different species of

the genus Maranta, one of which, the Arundinacea, or starch
plant produces the arrowroot of the shops.. It was first
discovered in South America by Plumier, and subsequently
traced to Vera Cruz, where it was fouud to exist in great

" abundance, and is now exteusively grown iu the West Indies

and forms an article of export to Europe from thence.
From the West Indies it found its way to Ceylou, and
eventually to Iudia and is now grown in most of our colonies,
the Tenasserim Provinces, Burmah, &c., &, The geueric
pame Maranta was given it by Plumier in houor of an

_ Italian Botavist of that name, who Jived in the 16th century.

1. The Arrowroat tribe or Marantacee. -
(a.) The Maranta arundinacea, or West Indian Arrowroot,
as it is popularly termed, is now caltivated iu most parts
of India, and the starch is greatly appreciated as a nutritive

" 'medicinal food, it forms an article of commerce in India
_and yields the largest amonnt of farinaceons matter ; in
- consequence of which it is preferred to other species of tke
~ plant.

“s(b.) Cana glauea and Cana coccinea, also furuish farina
gimilar to arrowroot, iu the West Iudies, to which the name
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of Tous les mois or Tulema is given. Many other speciéii
of this tribe yield starch. - ‘

2. The East Indian Arrowroot, or Zingiberace®. -

3 (a.) The Curcuma A‘ugustifolia, or East Indian Arrowroot,
is indigenons to India, and is found growing wild in most
of the hilly parts of the Deccan,” and is also cultivated for
its farina or starch. ‘The tubers of this species much
resemble those of the West Indian Arrowroot ; aud as sach
it is largely exported.

% (b.) Curcuma leucorrhiza also furnishes a species of arrow-
root which is common to many parts of India. Many other
species of this order also produce starch.

Arrowroot is the starch or flour that coustitutes ove of
the prozimate principles of vegetables, the term being
synouymous with farina or fecnla, otherwise called amy-
laceous food ; but the origiual name of arrowroot has been

" derived from Maranta galanga, a plant, the root of which

was, in use as an antidote against the virus, communicated .

by poisoned arrows amony Indians, one of the distinguish-
ing features of arrowroot, is to assume a blue color on the
" application of iodine. The starch granules of the Maranta
Arundinacea, are aggregated grains having a commoun
centre, with a succession of rings, superimposed on each
other and gradually increasing in size from a point which
bas been called the kilum. Manufactured Arrowroot has
a dull; white color, it forms a glistening powder, and con-
sists of small lnmps which are readily broken up when
pressed by the fingers, as it crackles between them. It ia
insoluble in cold water, but with the aid of heat is capable
of conversion into soluble gum and sugar. Its starchy
character is easily seen by the microscope, consisting of
small granules concentrically laminated into very fine rings,
which gradually incrense in size, from the snmmit or hilum
to its outer circumference, and when carefully dried it can

be preserved for mse for a long time without spoiling in -

any way, which is 8 great advantage.
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A " -~ I. CULTIVATION oF THE PLANT.

Arrowroot is known in Tamil as Kuva mavoo, and in
Hindustani as- Tikhor. The different species have the
game vernacalar names, and are now extensively cultivated
in most parts of India. It belongs to the natural order
Maraniacece or Caunaces, the Arrowroot order, and is a
herbaceous plant, closely allied to Zingiberacee or the

Ty . . . . y .
~wtinger order, from which it differs in the absence of aroma.

It is a herb with a rhizome, simnple sheathing, leaves paral-
lel, veins diverging from the midrib, and flowers composed
of membranous spathes. The perianth or calyx of which
envelopes only a single flower, and is immediately contig-

" mous to it, but irregular and in three rows the outer (calyx)

3-lobed, the middle (corolla) 8-parted, with a segment, differ-

- ing from the rest in having one of the lateral stamens

fertile (the other two beiug abortive), the single stamen
having a petaloid filameut, which bears a 1-celled aiuther

(the other antheriue lobe being sterile) and in the style - V

being petaloid aud in the embryo, not izeing contained in
a vifelus. Fruit, a 3-celled triangular capsule or berry,
containing asingle hard rough seed. Maranta Arundinacea
is a small berbaceous shrubby plant, growing in groups or
clusters, and pereunial, having a thick fleshy rhizome or
underground %tem creeping horizontally under the soil,
giving off buds above, and roots below, the rhizome itself
being white and scaly ; it contains the fecula in abundance,
which gradually pushes out of the soil and forms a new
plant, for the nutrition of which the starch is intended,

" thus forming successive groups or clusters of plauts.

Arrowroot is largely grown in Travancore, in Malabar

* and other districts in Southern Iundia. The farina is

manufactured in a rough and rude way, attention is not
given to the cultivation of the plant, to increase the quantity

and quality of the starch. The mode of culture foilowed
", by the native producer, is to roughly plough up sufficient
" and level the laud square, and plant out the rhizome or
=+ root gtalks, at about one foot apart gither way, before the

. «
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commencement of the rains and little or no atfention %“
given them. . As a rule manure is seldom nsed nor are the
plants irrigated, except perhaps in exceptional instances ;
whilst crop after crop is taken off the same soil.

For the proper and scieutific culture of arrowroot, care
. shonld be taken in the selection of the soil. The best on

which it luxuriates is a soft, loose.sandy soil, or a soe-"
what porous loamy one, so as to admit of the rhizomes .

forming readily aud to enlarge to their fullest extent. The
land should- be well ploughed and freely manured with
* rotten farm yard manure, and after being well mixed with
the soil, levelled and formed into beds of a convenient size,
g0 a8 to admit of the plants being irrigated when necessary,

and the plants should be planted out 2 feet apart either
way, but we prefer on these hills* to place out the seed
stalk in lines, 2 or 24 feet apart either
way and when they have attained a
hemht of 6 fo 8 inches, to dig a trench one foot wide
between every two lines, about half a foot deep; the soil

* Shevaroys.

thus obtained - is used to ridge up the line of plants. This -
plan will also prove useful if it become necessary to irrigate -

the plants, which can be done by the medinm of the trench

between the lines, if care is taken to keep the ridges along

the lines of plants well earthed up at all timd8, The plants

should have plenty of room to enable them to form large
- clusters.

For seed we generally prefer the root stalks with their
fibrous roots .broken up, and the stalks cut short to about
4 inches in length, The-first inch or two of the rhizomes
will also answer the purpose of seed, in fact any portion of
" the rhizome of the size of an inch, containing a joint, will
_answer the purpose equally as well. ' The rhizomes are fit
“to be taken up in about nine or ten months, They are

planted out in the month of March and are taken up in the

following January 6r Febroary. After the plants are put
- out, they are hand-watered twice a week, till they become
established, but where facilities exist, other modes of irri-

i
i
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,gation may be resorted to; and sbout once in a month the

field should be weeded, the earth loosened freely around
the plauts, and the stalks kept well earthed up.

II. MaNUFACTURE OF THE ARROWROOT. .
The rhizomes are generally taken up from January to
March as best suits the -convenience of the culfivator, the
roots are then found matured snd fit to take up. The
ridges are hoed on either side, and the plants pulled uvp

by the stalks, then having the rhizomes sttached, and are-

handed over to women and children, who remove them
from the fibrous roots snd stalks and free them of as much
of the soil as is possible, and carry them in baskets to the
store-room, where they are washed, cleaned, and have the

- scales peeled off ; the white glistening rhizomes are then

placed in other baskets to be grated or pounded. Graters
are made of perforated tin after the plan of a nutmeg
grater, but of mach larger dimensions, 8o as to admit the
hand and fore-arm passing through to hold on to the
handle at the upper end. The rhizomes are rasped until
the whole disappear in the form of pulp; or they are cut
into pieces of one or two inches in length placed in stone
or wooden morfara and pounded into pulp. This pulp is
then transferred to vessels of clean water in which it is
freely mixed by the hand, any lamps that may exist being
broken up, and allowed to stand to allow the farina settling
to the bottom when the floating fibres are collected and
pressed firmly by both hands to squeeze out the fluid
which is then thrown into another vessel containing clean

" water, to undergo a similar process. This operation is
- repeated three or four times to remove every particle of the

farina from the fibres and the resuiting white turbid fluid
is sllowed to stand, after it has been filtered through a
clean piece of cloth, to exclade all the fibrous particles.

" The supernatant finid is removed either by a syphon or by

means of & tin or other pot, fresh water being added to

... wash the starchy matter that now lies like a pdste at the’

bottom of the vessel; this is well stirred up, strained
39

LY
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again and allowed to settle. This process may be h:m%,g
recourse to; several times, to render the farina quite clean
aud pure when the water is drawn off for the last time.
The farina or starch is now collected and placed on clean
white pieces of cloth, tied up into bundles, easy to bandle,
and bhung up to drain off the moisture. When this is
effected, the wet starch is placed on other clean sheets,
and placed out in the sun to dry, and when thoroughly
dried, the lumps are broken up by hand aund the farina is
preserved for use. :

The cost of production per acre is as follows :—

Land assessment . e 2
Ploughbing 8 times at 8 annas per plough... 4
Seed stalks or rhizomes for planting 1
Cooly hire for planting RO |
Weeding once a mounth and earthing up

the stalks . 12
Watering when necessary . 12
Harvesting or taking np the rhizomes 3
Removing to store e 2
Pouuding or grating ... w3
Manufacture 5
Contingencies 5

Total Rs...50

The average crop of rhizomes prodnced on an acre of
land is 2,500 pounds of cormus, yielding 400 pounds of
farina, the average is one-fourth the quautity of the
cormus, but for safety, I have fixed it at pne-sixth the
quantity which at four avnas the pound will realize
rupees 100 ; the retail price of arrowroot is from 12 annas
to one rupee the pound,and according to my estimate,
deducting 50 rupees for cost of cultivation, there is a
balance of Ra. 50 as the net profit. With care and atten-
tion in the cultivation and preparation of the arrowroot, the
profit will be found to exceed the estimate greatly. )

\ :

TAPIOCA.

—_—

Jatropha Manihot ov Cassava Manihot, is the plant that
produces what is popularly termed Tapioca, and in the con-
gideration of the subject, we shall divide it into two parts.

I. The cultivation of the plant.
II. The manufacture of the Tapioca.

The Jatropha Manihot is indigeuous to South Americs,
where it is cultivated as the chief food of the Indians, and
to the present time continues to be grown in large quantities.
Tt forms a shrub of about eight to fifteen feet in height,
with a woody knotted stem, containing protruding scars of
the leaves, which grow alternately with long petioles and
palmate, often stipulate leaves, divided into several irregular
lobes, increasing in varying width and terminating in a
point, having involucrate unisexual flowers with no floral
envelope. The latter when present, is inferior lobed with
a granular scaly or petaloid appendage. Stamens definite
or indefinite, separate or united in one or more bundles,
ovary one or more celled, ovules one or two suspended. Fruib
usually in three-grained capsule, swelling out into three
protuberances snd divided into three cells containing one

H

- seed each. The carpels separating with elasticity sometimes

fleshy and not opening spontaneously. Seeds albuminouns
and having often an external covering. Embryo with a
superior radicle, ‘

It bas obtained its generic name in allusion to the
medicinal properties of the plant. It is now extensively
cultivated in all the tropical parts of the world and often
produces large sized roots weighing over thirty pounds each,
it is filled with a venomous juice which if taken internally,
causes death. It is also called Janipha from its Brazilian



- 308 INDIAN AGRICULTURE.

name of Janipha being synonymous with the names of Bitte%g :

Cassava, Tapioca, or Manihot plant.  Tq Tamil it is known
a8 Murravullee or Alvulles. Tt belongs to the Natural Order
Euphorbiaceee spurgewort tribe consisting of trees, shrubs
or herbs.- It is extensively grown in the maritime provinces
of Ceylon, bat it is iuferior in its qualities to that grown in
the West India Islands. From the roots a fine flour
resembling arrowroot is prepared, but it is much sweeter
and far more nourishing, and when boiled or baked with

milk, it forms & most delicious food, partaking the nature
of a rich custard,

; I. Currivation or tHE PrLanr.

The Mauihot or Cassava plant is grown successfully on
most goils, but it loxuriates in a sandy or loamy soil, and
is cousidered a very exhausting crop, is never grown on
the same land oftener than two or three times in succession,
aud it is generally propagated from cuttings, no care is
bestowed on its growth ; and the cuttings varying in length
from one to two feet, are inserted ina superficialhole of three
or four inches in depth, it is generally left to mature after the
cuttings have been stuck iu the soil at distances of two feet
apart either way, the plant is so hardy, that generally in the
course of a fortnight—more especially if there is a fall of
rain—the cattings shoot out and at the end of the year,
the plants are ready to be dug up, and the roots taken
charge of by the planter; but the roots do not suffer in
any way, except that of containiug a larger proportion of
woody fibre, by leaving it for two or more years in the soil,
the roots are then matured, and we have taken up on these
hills* roots weighing thirty pounds

* Shevaroys.
. each at the second year.

'Some care should be taken in the selection of the soil for
plauting the cassava and as already shown, a rich or loamy
soil should be preferred, the woody cuttings two feet in
length should be planted two to three feet apart either way
just before the rains, aud as soon as they have established

[

A
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vhemselves, trenches shonld be drawn between the lines and
the earth thus removed be banked up against the liue of
plants to form a ridge ; the plants seldom require water
except in exceptionally dry seasons and as they grow, they
will, of themselves, shade the soil and keep down weeds,
nevertheless, the plants should be freely hoed and the soil

- kept loose around them, but should they grow excessively

luxuriant, the growth must be checked by breaking off the
tops of the plants, this we find a capital plan here, to arrest
their progress, and to give increased sustenance to the roots.
Care shonld be taken to keep rats and insects away, rats
do not feed on the roots, but they burrow about them and
allow water to stagnate during the rains and cause damage
to the roots. A variety of grasshoppers and other insects
attack and destroy the leaves, more especially if the plants

. are grown in the shade.

II. MaNuracTune or THE 'L'aProca.

The roots are dug out and washed free of the soil, and
peeled of their dark epithelial covering and theu grated or
pounded in the same way as arrowroot, and the pulp thrown
iuto large tubs and repeatedly washed whilst the fibres float
on the water; the farina settles to the bottom in the form
of a sticky paste, the water being renewed several times
to wash the furina clean, it is then collected and placed in
large sheets and tied up iu bundles aud hung up to drain,
after which it is taken up and spread out on other sheets
to dry in the sun, and when thoronghly dry, collected and
stored in large tin canisters or other uteusils. Care must
be taken to see that the water in which the roots or farina
are washed is thrown away, and that no animals have access
to the same, for we had a pet lamb killed in about five
minuates by drinking the wash water. Several coolies died
of eating the raw roots, they became swollen and died of
convulsions on a neighbouring estate. The roots when in
season are washed and boiled, cut into sizes of three to four
inchesand sold in the bazaars, and bawked about by women

. in the streets, being sold one or more pieces for a pie or two.
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By washing the farina or boiling the roots, the poisonout._

juice is eliminated or its effects destroyed.
Tapioca is the farinaceous matter contained in the roots
which is washed out and couverted into farina or starch.

It is in general use as a healthy nutritious food for invalids,

and it forms an article of commerce, but it is sold much
cheaper than arrowroot owing to the large qnantities that
are imported into India from South America and elsewhere.
The most favorite form in which it is procurable in the
shops is in granules; this form ig effected by placing the
Tapioca after being drained, and when still moist, on hot
iron plates, and freely stirring it with iron rods to break
up the mass, when it takes that peculiar form of rocky irre-
gular granules, so peculiar to this form of Tapioca.

The cost of cultivating an acre of Tapioca will be as
follows :— )

Land Assessment
Contingencies ...

BS. AS. P,

Pitting holes 1 00
Seed stalks 0 40
Planting e 1 00
Digging up roots 100
Removing to stores 0 8 0
Pounding or grating ... 2 00
Manufacture 1 00
2 00

2 00

Total Rs...11 0 0O

The average crop of roots to an acre may be fixed at
1,000 lbs. yielding one-sixth of farina, which will be about
150 ibs., this at two annas the pouud will realize Ra. 18.12-0
from which deduct cost of cultivation Rs. 11, the balance
Ra. 7-12-0 ia clear profit to the cultivator. The estimate
of cost and production is calculated at the lowest figure
possible—but the Tupioca fetches a much higher price
than here given in the market. -

IMPHEE OR SORGHUM KAFFRARIUM,

Has been grown in India since time immemorial but was
not known to Europeans in India uutil reintroduced in 1866

"as the Planter’s Friend, and of which there is a large variety,

some of which are believed to yield sugar. I received a
small supply of seeds from the Board of Revenue for
experiment. The season for sowing Imphee had just gone
by, nevertheless, I had a plot of ground 30 x 32 yards
at the back of the Chingleput Dispensary, ploughed up for
its reception. The soil was gravelly and greatly inter-
spersed with stones and was both high and dry. The country
cholum was cultivated on either side add the plauts were
pushing out their ears when on the 2nd January I had the
Imphee seeds sown broadcast and as the guantity was
small, the different varieties, of which there were some three
or four, were mixed and sown together. The seeds sprang
up well, but were subsequently thrown back by the want of
rain, nevertheless, they attained about 8} feet in height
and began to push out their ears when between six weeks
and two months old. The ouly difference between the
Imphee and the country cholum grown near i, was that
the former was rather the smaller, and on close examination,

. its leaves were found more linear than those of the country

cholum. The flower spikes were also larger, being in shape
like a pear with the rounded base uppermost; the panicles
weore looser, the peduncle with its péedicels supporting the
seeds were covered with woolly glumes, the calyx slightly
hairy, roots branched, culms erect ronnd-jointed ; the leaves
‘linear and sheathing; flowers paired, one hermaphrodite
and the other neuter. About the time the plants were in
flowers, it rained rather beavily about the middle of March
from which the stalks suffered. The sparrows, crows,
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%
parrots and squirrels that had been first attracted by th.

cholum in the vicinity, when this was gathered, exhausted
their force on the small plot of Imphes and committed -

much damage on the ears, the smaller birds picking out the
grain from the ear, while the larger ones carried away
entire ears to feed'on at their leisure, nevertheless, twelve
ounces of seed were collected, one-half of which was sub-
mitted to the Board of Revenne. As will be seen from the
sample, the Imphee grown here is superior to the seed sown
in the size and fulness of the grain. The stalks were
rather slender and juicy ; the juice bad an insipid sweetish
taste. As the quantity of culine was emall and the stalks
had not attained any size, I did not deem it fair on this
occasion to test its sugar-yielding properties, but hope to do
80 uext season as I have the six pouuds of seed sent by the

Revenue Board and a portion of my own growth of this

8€ason in reserve.

C. Benson, M.R. a.c., in the Sydapet Experimental Farm
Mannal and Guide, page 41, gives the following account of
* Imphee and Plaoter’s Friend (Sorghum Kaffrarium) have
been grown ; they are supposed to have been ori ginally

obtained from the south-eastern coast of Africa. Iu -

America they are, by 'many, considered to be better sngar-
producers than the Chinese sugar-cane, and all agree that
their sugar is much more easy to crystallize. A few pounds
of seed of the former were obtained from Sydney, and
sown on the 30th of November 1870, but its growth was
very unsatisfactory, it did not produce more than one-tenth
of the crop Chinese sugar-cane yielded, whilst it required
much longer time in coming to maturity, The canes were
thick, but very short, and the presence of -any more
saccharine matter than is found in oar common cholums
could not be detected.

Planter’s Friend was first tried in 1875, and the resnlts =
were satisfactory ; it bas been found to yield from 4,000 to o
12,000 1bs. of straw, besides a crop of grain per acre ; it is, . .
however, especially a fodder-producer aud to obtain the

A
H *
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dest results should be cat when in. ﬂdwér. The straw of -

# this variety is very rich in gaccharine matter. "The results

which have been obtained show abundantly that both

¢ Borghum’ and ¢Planter’s Friend' are most vsluable

fodder-producers; the former gives a heavier yield of
grain than the latter, but it may be remarked here that
the grain of both varieties is at present unsaleable at
Sydupet for use as food for man; that of the Sorghum
becanse of the difficulty in removing the husk ; that of the
Planter’s Friend because of a bitter taste which it possesses.
For the prodaction of sugar neither erop has been investi- |

- gated on this farm, bat there is every reason to believe

that it would be & most valuable addition to the crops of

" the country in this respect; occupying the ground only

“about one hundred days, it will, without irrigation, produce

in that time about eight or ten tons of green sorghum fit for

"crushing. From an experiment madi, with very imperfect
h

means of extraction, it was found Ahat the crude juice

‘showed specific gravity of 190 or 12° density on the

Beaumé scale, which is higher than the average commonly
obtained in America. - A sapply of the seed of some of the
best sugar-yielding varieties has been indented for from
the United States, but unless some adeguate meavs of
crushing the cane aud purifying and evaporating the juice
be also supplied,.it will not be possible to do much in this

- direction.



"«‘A'n account of the Wild plants and vegetables used as

_ fapd by the people in famine times.

Tre following contains a list of most wild plants, their

roots, leaves, fruits or seeds that are eaten by the poor
during seasons of draoght and famive. I give both the
- Bcientific, Tamil snd Telugu, namesin the list, believing that
it will prove.of interest generally. The collection was first

commeuced in Ganjam in 1870 and completed in 1877 during .
subsequent tours in the Bellary, Kurnool, Cuddapnh, North )

Arcot and Salem districts.

2. The list is alphabetically arranged;: many of the v
leaves and young shoots of those nsed as greeus are much
more frequently used as Calavey Keeray or mixed greens.

This is a favourite mode of using them at all seasons, and
they are in great repute even among well-to-do pe,ople.
Women collect the wild greens both as an amusement and
-occupation, adding at the same time an additional dish to
the family meal. Muny European and East Indian families
" are partial to them, ns they are said to be healthy and to
bave a slight laxative action on the bowels that they will

. f/requently’ send their female servants out to collect them. -
3.”" The teunder pith apd leaf-bud of the Hedge Aloe’is

f)nly eaten by the poor from great pressure of hunger, as it

is unwholesome and causes dyseutery and diarrheea.

o 4. Some of the Arumr-tribe that are used on these occa~
* sions are not only unwholesome, but poisonous;. to avoid

their deleterious effects, they are repeatedly  boiled ere

. eating, Of the various fruits they are eaten ripe as they

. come into season. The Banian, Peepul 2
’ : pul, and country fig ;
, furnish food not only to the poor people but to cattle also, - -
The kex:ne,l of the mango and the tamarind stove are con-
verted into meal'and cocked into porridge, or baked fnto
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times to keep them io food. Inmostjungles there is always

a snccession of bamboo in seed every year. The frait of
"the prickly-pear i3 eaten ripe; sometimes the green fruils

are boiled. The tenderleaves wounld furnish gaod vegetable
. for curry, but is not often resorted to as the prickly-pear .

possesses sub-acid or anti.scorbutic properties; it is very
beueficial to the health both of man and beast. To

ca

s

: ‘takes, but as they contain a 1érge prdportion of tanuin, they :
" are pot healthy and are ouly resorted to during seasons of
- searcity. The bamboo seed furnished & kind of rice, which
is generally collected by the poot daring the season at all-

Mr. H. S. Thomas, the Collector of Tanjore, the credit is -

due of first suggesting and subsequently demcustrating

_ practically ita value as cattle fodder by feeding his own

catile on it and exhibiting the same in public, thus proving

*its utility and 3 has been introduced to public notice by

Messrs. Harvey and Sabapathy of Bellary since. It has

* not met with general acceptance in consequence of the trous

ble and difficulty of freeing the leaves of their sharp spines,

" but there is a spineless variety—Opuntia delenii or Nopaul :

with red flowers—which is met with about Madras. I
remember seeing lots of it growing abont the village of
Karanguli, in the District of Chingleput, some years ago.
It would be worth while introdncing this cactus into the

~ several districts to form catle fodder not only during
~ geasons of scarcity, but at all other times. “

. Notk.—~Thie variety of Opuniis was introduced many years ago by
the late Dr. James Anderson to feed the cochineal insect. Dr, Anderson
used to supply Her Majeaty’s ships.of-war in the Madrag roads with the
green leaves, which in those days were used as an auti-scorbatic, afte
being boiled as an ordinary green vegetable, .

) ) CW.R.O.

The Gun'z‘uma tomentosa, ar Bastard Cedar, was intro~ -

duced into Sonthern India from South America very many

~ years 8go, to be oultivated fot supplying cattle with fodder ;
they are meb with about Madras. ‘T'he woody seeds wre
__.sweet from containing sugar, and they are eaten by the -
poor during sensons of scarcity, but eattle arg. partial to
" both leaves and fruits. Thia tres slso yields good fibre, -

I3



. on receiving a note from Mr,

*

. and another in ‘the compound of Tr

. .seen by me about ‘two months ago,

_eite each plant. o

Village of Poloor in that district saw severa

- The Tabsildar being absent, I sent fo
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and its extensive cqitivation into the serve’ral districts;s‘ 1
well worthy of attention with a view to supply fodder for
cattle doring seasond of scarcity, The Bassia, of which

" there are two varieties, from the fleshy eorolla of which

most of the semi-wild tribes distil their arrack, the flowers

- being sweet tasted are eaten raw, boiled orroasted, and the..

ripe fruits during the season. The kernels furnish a coarse. -
oil, which is used as food. The palmyra tree is too well -
known. for the various useful products it furnishes, .The -
fusiform root of the germinating stone is boiled and sold in
the bazasrs daring the season as the palmyra tubers or
Pannei Kulungu, this is also converted iuto meal, and the
stones of the fruit are carefully collected and pat down to
germiuate for the purpose of securing the roots.

"I will not extend these remarks further g the parts used

and the mode in which they are prepared are given oppo-

Nors.—Since this letter was written, I have been to the
North Arcot District on a tour of inspection, and at the '

of the Nopaul or Nonspiuous cactus growing in a tope.

: r the Sheristadar or
Sub-Magistrate, and pointed out the Nopaul to him, I
brought with me several specimens of the young plant, and, -

. Fernandes, of the Governmeut
Office, on the subject, I sent these plants to him to present

i

to the Chief Secretary to Government,
At Vellore near the toll-gate, leading towards the
Central Jail, I also saw several youn

ral J; ' g plants of the Nopaul
growing in a hedge with the common Spinous cactus. ‘

“In 'Mndras there is a fine specimen of the N opaul to be
seen in & House'No. 31, on the High Road, Royapooram,

Pareira’s, both these plauts were with flower and frujt when

-
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A List of plants the various pafté of which are used as
the poor, duging seasons of distress, toap-

. + pease the cravings of hunger.

Scientific Names.

Tamil Namos:

Telugn Names.

Remarke.
Y,

1 Iarge clamps’

inity Chapel, John °
=

1 -Acalypha Indi-
ca.
* £ Achyranthes

aspera.

8 Aroa lenata ...

4 Agati grandi-”

flora.

- 5 Aschynomen

aspera.
6 Aloe vulgaris.

7 Altenanthera
sessilis.

8 Amaranthus
campestris.

9 Amaranthus

framentace-
ous.

10 Amaranthus

R 8Pinosus,
11 s tenmifoli-

: ns.
12 » trigtis

Koopay maynei.

Nahi ooroovie

keeray.

Kunpolay kee-
ray. :

Aghati keeray.

Sudday keera)’
Kuthalay ...

Poonanghucun-
ny keeray.
Sira keeray ...

IInrith mun-
jari. .
QOoteraynie.
Pindie conda.

Agisi, Baka-
pushpam.

Jilugu benda.
Kalabanda ...

i

Madanaganti,
Ponnaganti.
Teseri kura ..

- Tota kura

Poong keeray.

Kattoo Siroo
keerny.

13 Amorphaphallas; Kurruna ka.
campanulatus.| lungu,

14 Aponogetou-

monostachyon,

*

15 Arum lyratum. | Kondai rakis.

Mooloo keerny. Mnlugorantﬁ.;..

Doggali kura.

.| Kuppei keeray.| Koyyatotakaru

Konda, mun.
-cha kunda.

s

Kotee kalangu. Nama...

Konds rakis ...

i3 1

Grows wild, leaves
used as greens,
Do. do. do.

Grows wild, and eunl-
tivated, the leaves

eaten,
Leaves, flowers, and
tender legumes’

largely comsumed
by the poor, sold
in the bazaars st
one pie the pound ;
when freely eaten,
causes diarrhcea.
Grows wild, the leaf-
lets used as greens.
Grows wild, the leaf
bud or cabbage and
tender pith eaten.
The common food
of villagers during
the famine,
Grows wild, leaves
used as greens.
Grows wild, and cul-
tirated, leaves used
88 greens.

1 Grdws wild, and enl-

" tivated, leaves used
as greens, and the
seeds  converted
into meal.

Grows wild, leaves
enten as greens.

Grows wild, used as

greens.

Do. do, do.
- Do. about hilis
and forests, aud the
tubers boiled and
eaten.

tanks, brooks, and
nullahs ; tabers
boiled and eaten,
The rocts are eaten
after dareful boil.
ings. . -

Grows wild; found in.
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.| List of planta the various parts of which are used a»._}
Jood, §e.~(condinued). “

SBcientific Names.

Tamil Names.

Telugn Names.

. Remarka. -

16 Asystasia coro-
mandeliana.
17 Atriplex heter
anthera.
18 Bambusa arun.
*  dinacia.

19 Bassia  longi-

folia.

* 2) Bassia latifolin.
21 Bergera Keeni-
gii.
22_Boerhavia pro-
: cumbens

23 Boerhavia re-

panda.

24 Borasue fla-
beliiformis,

25 Bryonia . vos-
trata.

26 Byttneris her-
baces.

27 Calladum  ea-
culcntnm.

28 Cantheam par-

_ vifolia. -

‘290 Cardiospermum
halicacabum.

80 Caralluma ad.
sendens.

31 Carissg’ corin-

Elloopei

Caat elloopei®.
Karaway pil-
lay.

Mookaretti
© keeray.

Mookooty kee-

Iay.
Paunei

Appa kovay ...

Aree keeray...

Saimmay kee-
ray.

Carray cheddie

Moodacottan...

Kulles Moolia-
yan.

Midéhy keeray.
Thoyah kee}uy.

Mungil arisee.

.| Karatalamu,

Putribudinga.

Ippe -

Ataka mamidi.
Maidinika

Tatichettu.

Aree kura
Chama kara...

Balasoo kura.

Budda kanka-

Nella goofi-
sienda.

Karallamu, Ta-
¢iti chetfu.

Wakay ; oka-

Kalakai ..

« daas.

-chetta.

Kari vepa’ ...|-

. |

..| Grows wild,

rakoo, or{ -

ra, Tappeta. | greens.

Thoya kura ...| - Do. do. do.

Vedurn. ...| Beeds of the bamboo
furnish food (rice):™:
to the poor and
the growing young
‘ghoots cooked into -
curries, g

| Ippa . .\ Grows wild, the de-

when ripe. The

« seed containg a

bland oil used in

cooking,
Do. do. do,
. Do. is also
cunltivated, fruits
eaten.

Grows wild, leaves
and tender shoots
nsed a8 greens.

Do. do. do.

Froits and leaf-bud
or the cabbage is

fusiform roots.
Grows wild, fraoits
and leaves eaten.
leaves
used as greens.
Grows wild, leaves
eaten as greena.
Grows wild, leaves
and young shoots
used a8 greens,
Do, do, do.

Do - tender
shootsused, cooked
ng vegetable
Grows wild, fruits
are eaten.

ciduons fleshy co- .

Mukkn munge-| Grows wild, nsed as

e d

rolla eaten -either -
raw . or roasted, -
and the fruits

eaten, a8 also the : .

[N

-
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food, &c.—(con tinued)."

A Lzst of plante the various parts of w}nch are used as”

Scientific Names.

Tamil Names.

Telogn Nsmée.

" Remarks,

.

. 43 Corchas

32 Carissa' diffuss,
33 Cassia sophera.

_ 54 Cathartocarpus

fistula,

B

B 35 Celocia cristata; Punnee keeray

36 Ciscus qnadran-

gularis.

37 Oleome penta-| Valay keeray.

phylla.

38 Coccinia Indioa| Covay kai T

" 39 Colooasia anti-| Shamay  kil-

quornm.

40 Colocasis nym- .Ka,roonny' kil-

pheefolia. -

41 4Commelina.com- Kannang kee-

munis.

42 Cordia myxia ..

rius,

44 Cucumis mom-

ordica.

” 45 Cynodon dacty-

lou,

46 Desmanthus
natans.

47 Dioscorea alata.

olito-| Kaat thoothee,
* or Jews’ Mal-|~

Chothay kala-
kai.

Poonaverie ...

Koonnay ...

-

Purundei codie

angu.

angu.

ray.

Vidi maram ...

Tow.
Kaat . velleri)]
- Pythum kai.

Aroogum pitlo.

Banday keeray

Yams kalung.

48 Dolichos eneis| Kast Thumb-

formis.

49 Dracontium po-

lyphylium.

uten kai.

Kaat Carnay.

50 Eleusine Zgyp- Muttengapilloo

tica.
.

Kalive chettn.

'Pydee tangha-
da.
Rela .. ..

Erra kodi, Jut-
ta tota kura.

Nullerootigeh.
Vaminta
Bim

Chama dumps.

Gadda kanda.

Gangi Gadda.

Iriki, Nakera-
chettu,
Parinta .

Pedda doskay.
Garike ... ...

Nirta Ivapu ...

Niluva pénda-,

lum,

Tamma

Adive kanda...

:

t Xl
Grows wild, frunits are
eaten.

greens. '

Grows wild, the mu-
cilagenous pulp
from the pods
eaten. :

Grows wild, leaves

and young shoots
‘used as greens.
Do. do. do.

..].Do. Ieaveé used as

greens. *

Grows wild,
fraits enten.

Grows wild, and cul-
tivated, leaves and
leaf stalks eaten.

Grows wild, and cul-
tivated, the tubers
are cooked. *

Grows wild, leaves
and tender shoots
used as greens.
Fruite eaten during
the season.

Grows wild, leaves,
and tender shoots,
used a8 greeus.

eaten. .
Do. tenderleaves
and shoots eaten

Grows' wild, the leaves
used a8 greens.

Several varieties,
grow wild, tubers
eaten cooked.

Grows wild, pods
cooked into cur-
ries, ripe seeds
eaten boiled.

Grows wild, tubers
eaten cooked.

! .
Tsmxda, Sodes; The seed grains are

eaten cooked.

Do. leaves used as

ripe .

Grows wild, fruits -
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68 Maba bazifolia,

69 Mangifera . In-
dica.*

Erimbellie kai.
Mankai.

Pishanna ©
Mamedi chettn

-

Jood, &c.—(continued).
X &:ientiﬁg Names, Ta,mil Names. |Telugn Names. Remarks.
- - bl Eriodendron |Elevam . -..|Poor Found in gardens,
:::uctuo- seeds roasted and
. : eaten.
52 Erythroxylon | Davaahdarum Devadary kura] The tender leaves .
areolatum.- ) keeray. - are used as greens,
L “grows wild.
63 Eaphorbia pil- Amumpabchay Bidarie, Napa- Gr%ws wv;}d, leaves
ulifera. arisee. beeam. and tender shoots
. . . _eaten aa greens,
54 Fions  Benga.| Alamarum ..., Marri ...| Froits of these and -
lensis. - " other varieties of
. the: Ficus are
- 55 Ficus glomeratal Attee marum.| Maydi eaf)«'f r:i?: do
-, 86 Do, religiosa...| Arasa maram | Ray, Raghie. Do. do. do:
87 Glinas trianth-| Sharunnay kee.| Golijern ... Wild, leaves nsed as
enioides. ray. greens.
58 Gisokia phar-| Numnelli kee-| Isaka  dagari} Grows wild, The
naceoides. sy, kura, leaves used ag
. greens. :
59 Gnazuma  to-] Rudrasum ...| Budrakscha | The woody fruite
mentogum, chetta. when ripe are’
.. . eaten,
60 Gynandropsis | Neivaylla - or| Vala kura ...| Grows wild, leaves -
pentaphylla. | kadughoo, and yonng shoots
- used as greens.
61 Holostemma. .| Palay keeray.| Pala kura ...| Leaves boiled with
Rheedi#* sa.hb and chillies
. . and eaten.
62 Hoya veridiflo-| Cooringee kee- Grows w?ﬂi, leaves
. ray. ueed as greens.
63 Inga duleis Coorkapooly..,| Sima chinta.. | Ri i
i . . . pe fruits eaten.
64 Ipomeea = rep.| Vellay keeray.| Tegada .| Wild, leaves el;ten
tans. . . 88 greens.
65 Iphomeea reni.| Perretay do. | Toinnatali . .. Do.  do
formis, o
66 Do. sepinaria.| Thalee 'do. | Pariti tige ... Do.  do. )
_ 67 Leucas aspera. | Thombay kee-| Tummi kurs ...| Grows wild, leaves
. ray. - and teunder sghoots

eaten as greens,

Grows wild, ri
fruits eaten.' pe
Fruits and goeds, -

latter converted [
into meal.

-

n Mimusops el
- engi.
72 Mn'abxlls ja-
lapa%*
" 73 Morinda citri-
~ folia.
74 Morinda umbel-
lata.
75 Nymphaza edu-
lis.

food, é’rc.—-(contmued)

J‘! . H ’ ’
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7 ‘4 Lzst of plants the various parts of whwh are used as

Bcientific Names. Tamxl Names, TeluguNames. Remarks.
70 Melia  azadir-| Veypa marum. Vai)a chéttn. The ripe fruits are
achta Indica. eaten as they con-

76 (Egle marmel-
ous.

77 Opuntia vulga-
ris. -

%8 Oxalis. cornicu-
lata.,

79 Pandanna” odo-

B

80 Phaseolus ros-
tratus.

81 Phoenix sylves-

Moghadum ...
{Undi mandarei] Badracha, Nig-
cha mulligah.,
Munja pavat-| Molagha, Mad-
tay. di chettu.
Noona kai .. | Mooloogkoodoo|
Shungomeer | Koteks, ~Kal-
pushpum. - u, ;-
Vilva marum. | Maredoo.
Chappautha- Nagsrﬁah
moolloo.
Pooliaray  ...; Pallachinta ...
Thalay .| Mogheli o
Karalsona .| Karalsans, Ka.

Ethum pannay

Poghada

ru alachanda.

Ita chettu ...

'

tain a emall quanti-
ty of sweet pulp
between stone and
skin,

The ripe fruits are-
eaten,

The leaves are used
ag greens largely at
Oossor in the Salem
District.

Grows wild, green
fruits curried, ripe
eaten.

Grows wild, green
fruita curried, ripe
eaten,

Grows wild in tanks,
there are two or
three varieties ac-
cording to the color-
ing of the flowers.
The roots and seeds
are eaten cooked.

Grows wild, the ripe
fruits are eaten.

.| Grows wild, the ripe

fruits are eaten, the
green fruits and
tender shoots may
be cooked into cur-
ries.

Grows wild, leaves
and tender shoots -
cooked as greens.

Grows wild, the flo.
ral leaves are eaten
raw or cooked, and
the lower part of
the drupes of the
ripe fruits are suck-
ed of their pulp.

Grows wild, the tuba.
rous roots are cook.
ed and eaten.

Grows wild, leaf-bad
or cabbage and ripe
fruitg eaten.

a1
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4 List of plants the various parts of which are used as*
* Jood, &c.—(continued). '

Scientific Names.

Tamil Names..

Telugy Names.

Remarks.

"82 Pheenix farini-
fera.

83 Portunlaca olira-

89 Rivia hypocra-| Boodthee kee.| Boddi kura .

Paroopoo

Ethee

cea. corie keeray.

84 Portulaca qua-| Passelie kee-
drifida. = ray. -

85 Premna serra-] Mooney do ..,
tifolia. .

86 Premna latifo.| Nella do ...

. lia. ’
. 87 Prosopsis spi-} Parumbay

cigera.

88 Remna latifo veerar’
lia.®* :

. ter formia.*® ray.
90 Rothia trifolita.] Nurreypitten
. . keeray.

. cheata.

92 Salicornialndica} Pavala poondoo Koyya pippali,

93 Balsola Indica..] Yella keeray.. Yella. kora
94 Schleichera tri-| Poomarum, May Roa Tang-
juga. Conjee ma-| lia.
rum. .
95 Schmidelia ser-| Tanalika ...} Tanalikes kor-:
rata, : ra chettn,

* 96 Besuvium por-| Vungaravasee..

tulacastrum.

97 Sethia Indica...

91 Balicornia bra-} Oomarie kee-

ray.

Tavadrum,

. Semmanatty.

or| Pedda pail ku-

i..| Chamee, or,

Chirnta-ita ...

- ra, Ganga
pavilli kora.

Goddu pavelli,
Sun pail kura,
Ghebboon nel-
lie. ’
Pedda-nella-
kura.

Jammi chet-

to,
Nelli kura ...

Nucka kura ...

Quniloo, or Ko-
yaloo e

sevesn

: Ad:n gerenta,
Davadary. .

Grows wild, leaf.bud
or cabbage and ripe
fruits eaten,

Grows wild, leaves
and tender shoots
are cooked and eat-
en as greens.
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4 List of plants the various pmts of which are used as
Jood, §e.—(continued).

Scientific Names,

Tamil Names.

Telugu Names.

: Remaxks.

98 Bolamun incer-| Munnuthakales

~ tum,

99 Selanum jacqui-| Cundung katrie
ni.

Kakamachi ....

Van knda, or
Nella molun-

Grows wild,
and young shoots |
nsed as greens, ripe
fruits eaten. :

(X3

leaves

Grows wild, fruoits
are cooked into cur-

Do. -do. do.

Do. do. do.
Do. do. do.

100 Bolamun  tor-| Soonday kai ...| Choondaikai...| Grows wild, fruits
vum, - used as vegetable.
. 101 Spondas mangi- Mirrey manga, Ambra, or amra| Grows wild, leaves °
. fera. jouru, Mame.| used as greens,

di. fruits cooked into
B curries and pickled.

Do. do. the
‘meals from the pods
are eaten.

These herbs are

gathered and boiled

with some salt and

chillies and eaten.
Do. do. do.

Grows wild, leaves

and legumes used -

88 greens.
Grows wild, leaves
and shoots used as
greens, . -
Used as a pot herb.

.| Wild, leaves used ag

greens, largely re.
sorted to during
famines.

Grows wild, ripe’
fruits are eaten.

Grows wild, fraits are
eaten.

The leaves and ten-
der shoots ueed as
a pot herb, grows
* wild.

Grows wild, leaves
end tender shoots
eaten as greens,
This tree hagafford-
ed food to many
thousands of peo-

: p'le during the fa-

m)ne .

" - 118 Urtica tuberoga

102 Sterculia fwmti-| Peenaree mar.

da.

103 Strychnos po-{ Tettan cottay
- marum.

tatorum.

104 Suzeda Indica

103 Syeyginm jam-[ Navel ..

bolanum,

. 106 Tamarindus In-| Poolia marum,

dica,.

107 Toddalia
liata.

108 Trapa bispinos

109 Trianthema ob-
cordata.

110 Trianthema ob-
cordate. Var,
111 Trichianthis on-
cumera.
112 Trilobus terris-
_ tus.

Sharunnay

um.,

ray keeray.

Singahara

ray,

Pepoodel.

ray,

oeree

Koyey kasee-

aou-| Moolacarnay...

Sbavalay keo-

Nerrenjee kee-

.j Chayud potta .

Gurapa Badam

chettu,

Toillaghenja-
loo, Induga.

Kodee kasseery
kura,
Neradi

Grows wild, the roast~
ed seeds are eaten.

Grows wild, fruits

when ripe are
eaten.
Used as a pot herb,
-grows wild.
.} Grows wild, ripe:

fruits are eaben

Chinta chettu .| Léaves, young shoots,

Conda cashni- Grows' wild,

fraits
are eaten, the lat.
ter converted. into

and seeds

leaves

da, are used as greens.

.t Kubyakam ...] Grows" wild, seeds

o cooked and
eaten. .

Ghelijehroo .., leaves . and

tender shoots used
as greens,

Tella ghelije-| Grows wild, leavés

ghroo,

Pallerco e

Pilli dumpa. ...

1

used as greenas,
Growas wild, fruits
curried. -

leaves used

as greens,

Grows.wild, tnberous
roots boiled and
eaten,
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" A List of plants the various parts of 'ivhic_h are used as

Jood, &c.—(concluded.)

Bcientific Names. | Tamil Names.

Telngn Names

Remarks, -

114 Vellarsia cris-| Nedel ampel ...
tata.®

115 Xanthochymus [
pictorius,

116 Ximenia Ameri-|
cana. - :

117- Zizyphus juju-| Yellanday kai .
b

o,
118 Leptadenia re-| Palacoody
tionlata.$

Konda nak-
kera.

Reygoo -

.1 Kalaga .

Aligadda, An.
tara tamara,

Jovra mema-
die.
Oora  nechra,

This is a species of
water lily found in
tanks and wells.
The subatance
found in the plant
is cooked or merely
boiled and eaten.

Growa wild, ripe
froits.

Do. do,

Ripe fraits.

The leaves and ten- -

der shoota used as
8 vegetable in the
Vinncondah talug,
Kistna, at all
times.

+ This plant was gent to me blY the Collector of Ki

and *‘ that 1t was eaten by the vi

reticulata.

, stna for identification,
agers of Vinucondah talug as a vegetable,

but which they are now using ag food.”” I have identified it as the Leptadenia,

NoTE.—Names marked thus * are taken from Mr. H. Yarde's (ofthe Forest

_ Department) List.
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