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THE EXTENSION

OF

JUTE CULTIVATION IN INDIA,

OBJECT AND SCOPE OF ENQUIRY.

THE following is an account of a tour made by me, at the instance

of Mr. F. G. Sly, I.C.S., the Officiating Inspector-General of
Agriculture, through the Bombay Presidency, Madras Presidency and
the Central Provinces, for the purpose of investigating the possibility
of extending the cultivation of jute to areas outside Bengal. My
tour commenced about the middle of October 1905 and lasted till nearly
the end of March 19o6; but there were several interruptions amounting
in all to nearly two months. The following is a list of the places
. visited, each one of which may be said to represent a particular type
of country :—

Il;gg::h v :%Re[g;is;nr:ing typical tracts of the
Ahmednagar . )
Dharwar . .
Hubli . * Y Representing the Bombay Karnatak
Bombay . « { Dastikop . P g y )
Belgaum .
Bassein , . . Representing the Konkan,
Surat . . . Representing Guzerat.
Mirpur Khas . } Representing the irrigated districts
Shadipalli . of Sind. ‘
Cannanore . . On the Malabar Coast.
Tanjore . . . Inthe Cauveri Delta.
Coconada . .
Amalapur . . }In the Godaveri Delta.
Madras .+ Narsapur, etc., etc. . :
Bezwada . .

}F::;{‘I?Pefi Co § In the Kistna Delta.

_ Masulipatam . .
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Guntur .

Ongole . . .

Bimlipatam ‘IR .
Madras~contd. Vizagapatam . } epresenting the submontane and
! : Rajam, ete., etc. coast districts of Vizagapatam,

Berhampore

Injili . . ; In the Ganjam disri
\ Kallikota, etc,, etc. ! district.

Nagpur .
3 Raipur . . In the Chattisgs i R \
Central Prownces‘ 3 Hoshangabad . . Inthe Nerbtlxs(f;;hvgll?é;: . : - N :
Shahpur (Betul) . Inthe Plateau districts. ' \ : . "EPAL BHUTAN
: . . & O U ke -
The accompanying map shows the localities visited during the tour, \ 0o % EELING . |-

BENGAL AND EASTERN BENGAL.

2. In judging of the suitability or otherwise of any tract for jute

[
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cultivation, its physical and climatic features were compared with those MWM I

of the jute-growing districts of Bengal. It seems advisable, therefore,
before detailing the results of any observations with regard to other
Provinces, to summarize (2) the soils and climate of the two Bengal
Provinces; () the conditions which may be considered as favourable

Py S N )
j : SR - % S

or the reverse for the growth of jute. , ‘ e , ' X ’4’,&4’/5' -

3. Soils.—Roughly speaking, Bengal aud Eastern Bengal ang e Y Y Wi 12"//7/"%2”" :

Assam may, for our purpose, be divided into two portions, alluvial and ’
non-alluvial. Included in the latter are Chota Nagpur (Bengal), and T Y ~3 e > i -
Hill Tippera, Chittagong, and the Garo, Khasiand Lushai Hills of Assam AP | R - e

=

\.::_\.\\«‘

(Eastern Bengal and Assam), These are all more or less mountainoyg S N f 7 SRR BAY e
tracts and are negligible from the point of view of jute cultivation U | O . . ' _OF -
which is practically confined to the alluvial tracts. As will be seep N A . BGNGAL :
from the accompanying soil map of the two proviuces, the alluvial tract . SIS == e
occupies considerably more than half of this area and includes the A; uNGM.*MDEAS‘I’KMI;WL ' Lo

lower courses of the Ganges and the Brahmaputra, which unite neg,
Goalundo, as well as the delta of the Mahanadi in Orissa. It is the
eastern continuation of the great Indo-Gangetic plain which occupies
the whole of Northern India between the Himalayas in the north and
the central table-land in the south, and which stretches for nearly
2,000 miles from Sind and Rajputana on the west to the Bay of
Bengal and the borders of Burma on the east. The chief characteristic
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of the Bengal portion of this plain is its low altitude. The slope of the
country towards the sea is very gradual indeed—only a few inches per
mile—so that places 300 miles away from the sea may be less than 150
feet above it. The consequence is, that during the rains—more so in
the eastern districts than in the west—whole tracts of country many
miles in extent are under water, becoming in fact an inland sea,
especially in the neighbourhood of the large rivers, whose width at this
season is often several miles. But the surface of the country is not
entirely flat; there are high’’ lands not liable to submersion in the
rains and “low” lands. The latter often form part of the slopes of
basin-like depressions called * chars”’ which exist throughout the tract.
Some of these * chars’ are permanent lakes of considerable size and
hold a good depth of water even in the dry weather, while others are
only full in the rainy season. Other low-lying lands are often formed
by rivers, especially the Brahmaputra and the Megna in East Bengal.
They are not permanent and may be formed one year and washed away
the next. Finally, among low-lying lands must be mentioned the more
or less salty swamps, which often exist on the coastline of the Bay of
Bengal, and which are continually altering, according as the process of
deposition or of denudation is proceeding. In the alluvial tract of
Bengal, although we are dealing with soils of the same origin, as is
o be expected considerable differences are met with. Various

only t
the almost pure sand sometimes deposited over

types of soil occur,
whole districts by rivers in flood, the light sandy loams of the
uplands of Eastern Bengal, the white almost impalpable calcareous soils
of parts of Bihar, and the stiff clays of low-lying ¢ chars” and of mud
banks formed by rivers. Nevertheless, these soils have various common
properties, amongst which may be mentioned their great depth, fine-
ness of texture, and (in Bengal) the comparative nearness of the subsoil
water-level to the surface. They are “a level plain lying over a fresh
water sea’ as the Statistical Atlas of India describes them. On this
account, and because of their exceedingly fine texture, these alluvial
soils, although not so retentive of moisture as the “ black cotton soils ”
of other parts of India, are always comparatively well supplied with
moisture even in the Western Districts where the annual rainfall is only
B 2
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about 45 inches, and where one to two months of very hot dry weather
may be expected between the middle of March and the end of Ma
Generally, the Bengal soils are exceedingly fertile, and the higher langs.
not subject to inundation are easily worked. In the drier portions of
Bihar there is sometimes a slight tendency towards alkali formation
but such areas are quite limited in extent. ’
4. Climate,.

: As regards climate, different parts of the two Bengal
provinces differ very much indeed. The whole of Eastern Bengal and
Assam and the central eastern portion of Bengal are subject to a heav

rainfall, varying from the unique downfall (over 500. inches per armumy
of Cherrapoonjee in the Khasia Hills to the 65 inches which is annuall)
registered in the neighbourhood of Calcutta. The other portions o};
Bengal, 7.e, Bihar, Chota Nagpur and Orissa, have a smaller rainfall
and climatically are to a certain extent transitional between Bengal and’
the other provinces which they adjoin. In the first mentioned portion
of the country, which exhibits the typical features of Bengal climate
the three seasons, viz., hot weather, rains and cold weather, are o;;
account of the dampness of the atmosphere, less well marked e’s e-
cially in Assam, than in most other parts of India. There are ;aric[:us
causes for this dampness; such as () the flat low-lying nature of the
country, causing the retention of large volumes of water on its surface
for months together; and (4) the size and number of the rivers. Byt
. another important cause is perhaps the most characteristic feature of the
Bengal climate, namely, the comparatively even distribution of the rain-
fali over the greater part of the year. In other parts of India, which
receive an equal or even heavier rainfall, the tendency is for the whole
of the rain to come during the three or four months of the monsoon
period, the remainder of the year from the end of October to June
being, to all intents and purposes, rainless. The Malabar Coast, the
Cauveri Delta and the Ganjam district in Madras and a small portion
of the Bombay Karnatak or Southern Mahratta country may be men-
tioned among the few parts of India which approach Bengal in this
respect. In Bengal, while November, December and January are
usuaily dry, showers of rain, gradually becoming more copious, are to
be expected from the middle of February yntil the monsoon breaks in
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June. In Assam, December is, praqtically, the only dry month of the
year. The following average rainfall figures for March, April and May
lustrate the way in which rain falls in Bengal during the premonsoon

months :—
l Total for Total
March, ~ April, May. Amfﬁéhﬁd Al;:]l'l'al
\
Mymensingh . 185 N 431 11°32 17°48 866
Represent- 1
Dhubri .| ing the rg , ST 156 2260 | 930
% rainfall of |
Calcutta . . J the jute- 3 2'3 56 g201{ 656
- growing
Dacca . . J districts. | 23 \‘ 58 92 1750 | 737
Sibsagar (Assam) . . . 44 L 99 11'o 2530 | 93°t
Silchar (Assam). . . 7' 1 130 ‘ 15°7 3660 | 1200

This feature of early rainfall persists, but to a diminishing extent,
in the north-west of the Province in Bihar and in the south along the

sea coast in Orissa as the following figures show :—

March, April, May. April ang | annual
May. fall,

Purnea . . . . . 049 1°57 542 748 72'5

Monghyr «  + ({035 0'53 213 301 | 490
Represent-

Mozufferpore . | ing pro- 038 0'54 2'30 322 | 459
bable area

Durbhangha . } of exten-3 03 06 23 320 474
sion in

Champaran . | Bihar. 0'44 060 2'61 3651 536

Saran . . J L 0'16 03 1’55 201 450

Patna . . . e e 0’3 03 6 220 | 428

Cuttack . . . . . I'1 1's 32 580 584

Puri . e e . 089 0'59 313 461 | 553
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The inland portions of Bengal south of the Ganges (Chota Na ur)
are more like Central India as regards rainfall, =

¢ L The figures in
a]?ove table indicate very clearly how, beginning on the fzi' north-et;si
with the excessively moist climate of Assam, the conditions change
gradually towards west and south, the rainfall tending to become not
only less in quantity but less evenly distributed.
5. Bihar and Orissa.—The other portions of Bengal, v/7,, Rihar
and Orissa, are from a climatic point of view intermediate t;etween
.Bengal on theone hand.and the United. Provinces and Madras respect-
ively on the other. Orissa as a whole is more similar to Bengal in its
climate than Bihar is; but in both Orissa and Bihar, especia‘lly in their
remoter districts, the hot weather season is much more pronounced
owing to the smaller amount of early rainfall during March, April and
May. Strong west winds, which carry clouds of dust with them blow
at frequent intervals, sometimes for days together, from the mid,dle of
March to the middle of May. At these times the temperature is high—
occasionally reaching 110°—while the humidity frequently falls to 10 per
cent., indicating a very dry atmosphere. Duststorms which are often
accompanied by thunderstorms, with or without rain, occasionally sweep
over the country from the north-west. They travel with surprising
rapidity and as a rule do not last long, but they cool the air very
considerably. Sometimes during April, and generally during May, the
damp east winds from the Bay reach Bihar, bringing with them cloudy
weather and a certain amount of rain. As a rule not much rain falla
during April, except in the most easterly portions of the tract; but
from two to three inches are to be expected in most districts north
of the Ganges in May. Purnea of course receives considerably more
than this, and is to be regarded as transitional between Eastern and
Western Bengal.

Orissa is rather better off than Bihar, not only as regards annual
rainfall but also in its distribution, On an average 5°g inclies, or near]
double the amount which falls in Bihar, are received in Cuttack duripe
March, April and May. : ' )

6. Temperature.—Bengal and Bihar are very similar as regards mean
temperature, but the extremes of heat and cold are rather greater in Bihar
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than in Bengal, and greater still than in Assam, whose climate is even
more equable than that of Bengal. The mean annual temperatures are
77° in both Bihar and Bengal and the means for January 62° and 66°,
respectively. The corresponding temperatures for Assam are 75° and
63° In the cold season Assam and Bengal are generally warmer and
damper than Bihar, where ground frosts are fairly common about the
end of January and where piercing northerly and westerly winds make
fires very welcome at night.

Orissa is on the whole considerably hotter all the year round than
either Bengal or Bihar. Its mean temperature (81°) is 4° higher ; the
hot weather maximum and the minimum cold weather temperatures are
also considerably higher than those of other parts of Bengal.

CONDITIONS REQUISITE FOR JUTE CULTIVATION.

7. The principal factors controlling jute cultivation are: (a)
temperature, (4) soil, (¢) rainfall or water supply, (d) distribution of
rainfall over the period of growth of the crop, (e) supply of water for
retting.

8. Temperature.—A high temperature must be regarded as the ficst
essential for successful jute cultivation. It is probable that this condi-
tion obtains in all parts of the plains of India with the possible excep-
tion of parts of the Deccan and Karnatak.

9. Soil.—In Bengal jute appears to grow and thrive on soil of
almost any texture varying from the heavy alluvial clay of low-lying
“ chars ” and salty marshes to the sandy loams of the uplands. Up to
the present, however, its cultivation has been confined almost entirely to
the alluvium deposited by the Ganges and Brahmaputra. So the ques-
tion can only be answered by experiment whether jute will thrive on such
different soils as black cotton soil, for instance, even if all the other
conditions are favourable, Nevertheless, it may reasonably be expected
that success may be looked for in any fertile soil of fairly fine texture
and good depth, provided that other conditions are favourable.

lo. Rainfall or Water Supply.—In the past, the experiments,
which have been carried out in districts right away from the jute-grow-
ing area of Bengal, have not yielded any satisfactory results ; but this is
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probaixbly due at least partly to lack of information regarding other
condx?ions necessary for successful jute cultivation. Undoubted] the
most important of these conditions (after temperature) is the rainfyall or
the w'ater supply, and its distribution over the period during which th
crop is to be cultivated. Outside the part of the country in which 'ute
is acFually grown, it is commonly supposed that it is a more or]le \
aquatic plant which will, like rice, thrive on submerged or swampy | Sj
throughout its period of growth. As a matter of fact whilfys .
varieties will, when they have attained a certain degree of’ maturit oy
3 to 4 feet in height, grow in submerged land, the youn 1anty, ot
seedlings are, without doubt, very unfavourably affectedgbpe s a'nd
moisture and waterlogging. Indeed, in suitable land, they a}:‘e xceeflswe
more capable of withstanding prolonged drought than too m:cl: a[')s
without danger to their subsequent development ; failure to real; Z;l'n
has probably accounted for the non-success of more than one atsti:m .
to grow jute. As regards the actual rainfall, probably 40 to 45 inchtla)st
per annum may be put down as a minimum. The maximum does not
appear to be definite ; jute is certainly grown in some districts whe
the annual rainfall exceeds too inches. The rainfall is more th're
45 inches in most of the districts which are at present rega.rded‘ln
typical for jute ; but there are unmistakeable indications that it can ;5
successfully grown in Bihar for instance, where the average is in .
places slightly under 45 inches. -

11. Distribution of Rainfall.—It will be gathered from what h
already been said that the distribution of the rainfall is of great im I:S
ance. In the jute districts of Eastern Bengal, intermittent showerspoir -
creasing gradually in frequency, are to be expected from the midd1,e n;
February. The result is a damp warm atmosphere without exces v
rain to waterlog the land. Here jute is sown from the beginnin S’V‘:
March to the end of May, according as the land is liable to be wft .
logged early or not. Thus by the time the monsoon breaks, the ':tr-
plants in the low-lying lands liable to submersion are sufﬁcieiltls
advanced not only to withstand but to take advantage of the heavy rai;l
and consequent floods.

12, Summary.—Shortly, the conditions favourable for jute cultivation
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are :— () a high temperature ; (&) a deep soil of fairly fine texture; (c)
a rainfall of over 4o inches distributed over the period of growthof the
crop, so that while the young plants have plenty of moisture to ensure
vigorous growth, the bulk of the fall takes place when the crop is more
mature ; a regulated supply of irrigation water may act as substitute
for this; (d) a sufficient supply of clear water for ““retting” the
crop after it is cut.

It may be added that experiments are being made this year to
see if jute can be successfully cultivated when sown on high lands at
the beginning of the rains. It is to be anticipated that a very heavy
crop will not be obtained under such conditions owing to the com-
paratively short period of growth allowed to the plant, but the
generally superior cultivation on high lands may compensate for "this
disadvantage.

13. Methods of Cultivation of Jute.—Corchorus capsularis is to
be recommended for experiments rather than Corchorus olitorius.
out in Bengal at any time from the middle of
February to the beginning of June according to the nature of the land.
Jute should not be sown in land which is liable to be flooded while the
plants are small. In Eastern Bengal, on low lands liable to submer-
sion, sowing takes place in some ca
for such early sowing is ploughed before Christmas and about six plough-

ings are given altogether at intervals between the first ploughing and
urse the amount of preparation depends on

Sowing is carried
ses as early as February. The land

the time of sowing. Of co
the nature of the land ; since a fine seed bed is the object, heavy land

requires more preparation than light land, In Bihar where sowing
takes place in February also, but where conservation of moisture is
all-important, the land is prepared at the commencement of the cold
weather or as soon as it is dry enough to work, and is not again
disturbed until the final ploughing before sowing. Where late sowing
is practised, the land is prepared much later, 7.e., after the rabi crops
have been reaped. As the jute seed is small and the young plant very
tender, a deep and fine tilth is needed and the land should be as free as

possible from weeds.
14. Method of Sowing and Amount of Seed.—When the land
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has been prepared, the seed is sown broadcast at the rate of about
g Ibs. per acre. The sowing is carried out crosswise, 7.e., first from
north to south and then from east to west, thus ensuring a fairly
even distribution of the seed. After the sowing, the land is harrowed
or a ‘‘ hengha’’ is used—a long flat log, to the two ends of which the
bullocks are yoked, and which serves the purposes of a harrow and
light roller combined. If the ]and has any tendency to harden on the
surface after germination has taken place, it is a good thing to break
the crust from time to time.

15. Weeding and Thinning.—When the crop is about six inches
high, it is weeded and thinned until the plants are about four inches
apart ; several subsequent weedings are given while the crop is small
until its rapid growth chokes weeds.

16. Harvesting.—The results of experiments indicate that the
weight of fibre obtained from a jute crop increases with the age of
the plant, but that, when a plant is old, the fibre becomes coarser.
The most suitable time for cutting so as to obtain the heaviest
yield of fibre of the best quality has not yet been definitely determined.
It appears, however, to be when the flowering stage is just over or
when the fruits of the plants have just set.

17. Retting.—The plants are cut with a sickle just above the
ground, and tied in ‘bundles about eight inches in diameter. The
bundles are then, as a rule, exposed to the sun for a few days in order
that the leaves may wither. When this has been done, the bundles are
placed upright in water about 1—2 feet deep for a day or two: this
is done because the lower portion of the stem rets more slowly thap
the upper.  Finally the whole plant is immersed completely in the
clearest water available, and is allowed to remain until the fermentation
which takes place has proceeded so far that the fibre separates easily
from the stems.

18. Stripping and Washing the Fibre.—There are several methods
of separating the fibre from the stem after the retting process is com..
plete. The simplest method and one which has given quite satisfac-
tory results when compared with others is to strip off the fibre of eacl,
retted stem by hand and afterwards to wash it by swinging it round
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the head and threshing it on the surface of the water. The retting
process and subsequent operations are of primary importance, as by
neglecting precautions at this stage, the fibre from a thoroughly well
grown crop may be reduced in value by nearly one-half. In the first
place the retting should proceed evenly, therefore it is of value to
allow the lower portions of the stems to commence retting first as
described above. Next comes the question of clean water; there can
be no doubt that clean water produces fibre of much better colour and
gloss. If the water is stagnant and sufficiently great in volume, it is
generally preferred, but slowly running stream-water also produces
good fibre. Muddy water gives a grey tinge to the fibre. Lumps of
earth are often used to keep the bundles of fibre below the surface of
the water during the retting process: as the water is bound to become
dirty by this practice, it is to be deprecated ; logs of wood or stones
should serve the purpose equally well. The retting water should be
sufficiently deep to allow of the complete immersion of the bundles
without touching the bottom. The bundles should not be too large;
otherwise retting will not take place evenly inside and out. To judge
the exact time at which retting is complete is an accomplishment only
to be gained by experience. This is a point of great importance,
as under-retted fibre is gummy and in ribkons, while if it is over-
retted it loses its strength, gloss and colour. Men familiar with the
retting process are being imported freely into Bihar this year from
East Bengal by planters and others commencing jute cultivation.
The fibre after stripping should always be very thoroughly washed as
it is bound to take on a dirty colour if this is neglected. If it is
impossible to cart the green stems far enough to get good clean
water for retting, it is certainly worth while to cart the stripped fibre
some distance to clean water for washing.

19. Manuring.—As at present grown jute is undoubtedly an
exhausting crop, and it should not therefore be sown on the same land,
which is not silt renewed, for two successive years without liberal
manuring. About five tons per acre of cowdung is sufficient. It has
been found by experiment that cowdung is the most efficient manure,
producing a largely increased zef return ; but seven maunds per acre of
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castor cake have proved a valuable manure in many cases. Green
manuring is to be recommended. It is practised in the jute districts
. of Bengal with Sunn Hemp (Crotalaria juncea), Khesari (Lathyrus
sativus) or with Mung (Phaseolus mungo).

20. Jute Refuse.—It is recommended that the stems of the jute
after extraction of the fibre should not be wasted. Besides a consi-
derable proportion of the mineral matter extracted from the soil by
the crop, these stems contain a large amount of organic matter which
is always valuable in Indian soils. The matter is dealt with more
fully in a later section of this report (para. 45).

21. Rotation.—The following are types of rotations practised in
the Dacca District ;==

Potatoes. Chillies.
Rice or Jute. Jute.
Tobacco or Pulse.

Both these rotations include a crop which requires heavy manur.
ing. On low land winter rice may be planted after the jute has been
harvested. In this case the land should be manured if possible with
cowdung before the jute is sown.

22, Outturn of Fibre and Profits.—At the present time the prices
of jute are phenomenally high—almost double those of a year or two
ago—and the profits to be derived from its cultivation are correspond-
ingly great. R8 per maund of 82 Ibs. is not an extravagant price under
present conditions, and the best fibre is worth considerably more. If
the yield be taken at 15 maunds of fibre per acre, the gross return is
Ri120 per acre. The cultivation expenses may be estimated =t about
R35 per acre at the outside, so that the nef profit for an average crop
is K85 per acre. Obviously there are few crops grown in India to-day
which are capable of giving such a return.

BOMBAY PRESIDENCY.

23. Elevation.—The Bombay Presidency, like Madras, shows far
greater varieties of soil, climate, and physical features generally than
Bengal. In the first place, different districts vary greatly in thejr
elevation; for while a considerable portion of its area is practically at
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gea level, the whole of the Deccan and the Karnatak lies between
altitudes of 1,000 feet and 2,500 feet above the sea.

24. Soils.—The soils of Bombay also vary considerably. Much
the greater portion of the Deccan and Fhe Karnatak consists of black
colton soil or of ¢ murrum,” 7.e., partially decomposed trap. This
area corresponds more or less closely to the area of short rainfall
in these tracts. Near the Ghats, however, where the rainfall is
heavier, the soil tends to become lighter, both in colour and texture.
This belt of lighter soil and heavier rainfall variously called the
¢ Mallad,”” the “Mawals” or © Dangs’ according to the district—in
which the dry crops of the Desh or eastern portion are replaced by
wet crops like rice and sugarcane—-follows the whole length of the
Ghats from south to north. The Bombay Gazetteer describes it as
“subject to frequent and heavy rain” and “‘most favourable for the
growth of sugarcane and rice.” The black cotton soil is not confined
to the Deccan and Karnatak ; it prevails in the Northern Konkan and
also in Gujerat. Between the Ghats and the sea, the lands are
practically divided into “salt,” 7.e., those which are more or less liable
to inundation by the sea or which are under the process of reclama-
tion, and “sweet.” The soil is usually heavy, and in the north
becomes black away from the coast. North of Bombay a strip of
light land of considerable area runs along the coast, It is devoted to
the cultivation of cocoanut palms in Thana taluk and to garden
cultivation in Bassein and Mahim taluks.

25. Rainfall.—Between the Ghats and the sea, the annual rainfall
varies between 120 inches in Kavara and 44 inches in Southern
Gujerat. Northwards from this (and to the west in Sind), the rain-
fall diminishes rapidly to a nominal amount. In Sind the average is

about 8 inches. Here, however, the cultivation depends on the

inundation of the Indus and on the irrigation canals.

On the Ghats, the rainfall is, of course, exceedingly heavy, some
stations receiving as much as 260 inches per annum. Portions of the
Deccan and Karnatak, e.g., Lonauli on the edge of the Ghats, likewise
receive a heavy rainfall which diminishes very rapidly towards the
east. Poona, for instance, only 40 miles from Lonauli, only averages
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31 inches per annum. In the Poona district there is an extensive
irrigation  system, where the cultivation of sugarcane is largely
practised.

Places further east receive less rain still and even this ig
precarlous.

There is a difference between the northern and southern portions
of the Presidency, in that the latter are, to a certain extent, fed by the
North-East Monsoon, while the former depend to a large extent on the
South-West Monsoon. In the south too, the South-West Monsoon
comes rather earlier. There is, therefore, more rainfall in the south jn
the months of April and May and during November than in the north,
where the rainy season is almost entirely confined to a short period
between June and October, during which practically the whole fa)]
is received,

26. Temperature.—There are naturally differences of temperature
between districts whose altitude is considerable and those at say
level. These differences, however, are not very great. Comparing
the Deccan tracts with the Konkan, the average deficit of the former
during the months June to October may be roughly estimated at 50
in the maxima and from §° in June to z# in October in the minima,
The minimum temperatures of both divisions of the Presidency appear
to be less than in Bengal during this period, those of some parts of
the Deccan and Karnatak showing a deficit approaching 10° compared
with corresponding temperatures in Bengal.

27. Tracts possibly suited to Jute.—Bearing in mind the condi-
tions which have already been mentioned as essential to successful jute
cultivation, we can now see how different parts of Bombay are like]y
to answer for the purpose. Neglecting all other criteria excepting
that of water supply, whether by rainfall or irrigation, it is at once
evident that the only districts which might possibly be suitable are :—

(2) The Konkan or Coast districts,

(8) The tract of the Deccan and Karnatak near the Ghats,
(¢) The Poona irrigation district,

(d) Possibly parts of Gujerat,

(¢) Sind.
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28 The Northern Konkan,—Although the rainfall in the Konkan
generally is heavy, varying from about 70 inches in the north to 120
inches in Kanara, the distribution is not very suitable for jute
cultivation, This applies more especially to the northern districts.
In Thana and Kolaba, for instance, where the total rainfall averages
about 100 inches per annum, the fall between January and April ig
only about 1 inch and in May about o'5 inch. The whole of the
remainder of the rain falls between June and October. Practically,
therefore, there is dry weather from October until June, when the
monsoon bursts suddenly and brings heavy and continuous rain whijch
lasts till the end of September.

The land in the Konkan may be divided into (4) Rice lands
(salt and sweet), the combined area of which approaches 1,000,000
acres, and (&) Garden lands.

The garden lands, which are peculiar to the Bassein and Mahim
taluks of Thana district, are light and in places almost sandy. They
are in a high state of cultivation, but this area is too small to consider
very seriously for jute growing.

The salt rice lands are on the coast or banks of tidal rivers. They
are often liable to submersion by the sea, and are not likely to be of
much value as jute-growing lands. The sweet rice lands lie further
away from the coast. The soil is usually rather heavy; in the north
it is lighter in colour near the coast and becomes darker and mare
like black cotton soil as it approaches the hills. These lands,
especially the ones which are not liable to deep submersion, would
almost certainly prove suitable for jute cultivation, provided the crop
would reach sufficient maturity before the submersion comes. Wild
jute of both varieties (C. o/iforius and C. capsularis) grows luxuriantly,
but it is found chiefly on the embankments of the rice-fields. This in
itself is a reliable indication that the conditions generally are favour-
able on land which is not too wet. It has been decided to carry out
experiments in the Bassein district.

29. The Southern Konkan.—The Southern Konkan does not
differ greatly from the northern portion, with the exception that there
js a rather more gradual breaking of the monsoon in the former,
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While the rainfall along the whole of the Konkan is very small during
the first four months of the year, there is a distinct difference in
favour of the south during May, the figures being :—

Rainfall in May,

Kanara . . . . . . . « 322 inches,
Ratnagiri . . . . . . . « I°'33
Thana . . . . . . « 057

The difference, however, is probably only great enough to affect the
prospects of a jute crop, in the case of Kanara, where the area which
would be available is, on account of the hilly nature of the country,
comparatively small.

30. Deccan and Karnatak. —It has been explained that the only part
of the Deccan and Karnatak which can be classed as possibly suitable
for jute cultivation, leaving out for the present the irrigated district
near Poona, is the tract near the Ghats where the rainfall is heavy.
This tract is quite narrow, for the rainfall diminishes towards the east
with great rapidity. It is more or less rolling country which éradually
merges into the hills on the west and the plains on the east, and it
comprises parts of the districts of Dharwar, Belgaum, Satara, Poona
and Nasik. The same distinction has to be drawn between the
northern and southern portions of this tract as between the corre-
sponding portions of the Konkan, 272., that the rainfall in the south is
better distributed than in the north. The following are the figures
for the Dharwar and Poona districts as representing the southern and

northern districts respectively :—
Dharwar, Poona,

Inch,  Inch,
Rainfall from January to April . . . . . 7 oy
Ditto in May . . . . . 26 1

The other districts are intermediate between these two. It has
been decided to carry out experiments with jute at Dharwar and Lonaylj,
The Poona experiments will be carried out under irrigation, if neces-
sary. The irrigation tract round Poona grows large crops of sugar-
cane, on the manuring of which very large sums are spent (R2o0 per
acre in some cases). At present the rotation crops are millet and rice,
but the profits on these are small compared with that on jute, especially
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resent prices. There is very little doubt that jute would succeed
ar these conditions of a very rich soil and an ample, well regulated
or supply.

T'he comparative lowness of the temperature during the rains in
Deccan, and especially in the Karnatak, will probably affect the
lopment of the jute grown in these districts, but it is probably not
t enough to have more than a retarding influence,

y1. Sind.—The whole of Lower Sind is Deltaic in formation, 7.,
soil is true alluvium deposited by the Indus, the channel of which
gradually moved westwards. The soil is, in many respects, similar
1at of the Indo-Gangetic alluvium (much more so than that of any
r district in Bombay or Madras) both in appearance, texture and
he fact that it extends to a great depth. The rainfall of Sind,
ever, averages only about 5to ro inches, so that where irrigation
not been introduced, the country is to all intents and purposes a
rt.- The absolute necessity of artificial watering is shown by the
that the area under irrigation was 99 per cent. of the total cultiva-
in 1886. Where there is water, sweet (not alkaline) soil and a
ly of manure, excellent crops are grown; and where the water is
idant, as on the bank of the Mitrao canal, rice is cultivated to a
large extent as a kharif crop. Rabi crops are not so important.
he Jamrao canal where the water-supply is more strictly regulated,
is not allowed to be grown, and consequently cotton, sorghum, and
r kharif crops take the place of rice, while wheat is grown on a
: scale as a rabi crop. Generally the soil of Lower Sind (only a
ion of the soil of Upper Sind is alluvial) appears to compare with
eavier varieties of the Indo-Gangetic alluvium. It is not, however,
iy soil, although there is a tendency for the surface to harden on
sure to the sun after watering.

Vhere there is no irrigation the air is naturally exceedingly
more so in Upper than in Lower Sind; but in the irrigation dis-
3, it is quite damp when the water from the canals is pouring over
and. )

‘rom the above short description of the conditions in Sind, it will
en that while the soil is not unlike that of Bengal, the climate is

¢
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as different as possible in respect of rainfall and humidity. Yet the
fact that where the water-supply is abundant, rice is grown to such a
large extent (nearly 1,000,000 acres) shows how great has been the
cffect of irrigation on the land and climate generally. For these
reasons, it has been decided to try experiments with jute at the Gov-
ernment Agricultural Station at Mirpur Khas in Lower Sind. It is
of course useless to speculate as to whether or not these experiments
will succeed, but it is now recognized that the requirements of jute ags
regards moisture conditions are not nearly so exacting as they were
thought to be a short time ago. This is proved by the introduction of
its successful cultivation on a large scale in Bihar, As stated elge.
where, the high temperature and the exceeding dryness of the atmg-
sphere in this tract during April and part of May of the present year
(1906) did not seriously damage the crop, which was sown in February
and which has now become an exceedingly good one. These condi-
tions are not unlike those prevailing in Sind.

It should be noted that there are, in Sind, considerable areas which
have an alkaline tendency. This may prove a bar to the introduction of
jute into these tracts, as all our experience goes to show that it wi|]
not thrive in alkaline land.

MADRAS PRESIDENCY.

32, As in the case of Bombay, there is not in any part of Madras
such a combination of climatic and physical conditions as exists in
Bengal. The part of Madras, which most nearly approaches Bengal
from the point of view of climate, is the Malabar Coast where the
climatic conditions are practically those of Bengal intensified. The
climate of Ganjam is also similar to that of South-Eastern Bengal
which it adjoins ; but the remainder, comprising a large proportion of
the Madras Presidency, would not need to be considered in connection
with jute cultivation, except for the {act that the development of jrri.
gation has provided an abundant supply of water to very large areas
of land. Of this artificially watered area, the bulk is to be foung on
the East Coast, where the great canal systems of the Godaveri, Kistna
and Cauveri irrigate over 2,000,000 acres. There are also many
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smaller systems of irrigation, amongst which may be mentioned the
Rushikulya Canal which commands about 50,000 acres in Ganjam.

33. Rainfall. —“ Over the greater part of the Presidency the heaviest
rainfall of the year is brought by the South-West Monsoon, and it is
only along the Coromandel Coast that the North-East Monsoon brings
any considerable amount of it.” (Statistical Atlas.) The heaviest
rainfall takes place on the West Coast in South Kanara and Malabar,
where it exceeds 100 inches, At Palghat, further inland, in the same
district, it is 75 inches. “The coast strip extending through the
Chingleput, South Arcot and Tanjore districts from about 30 miles
north of Madras to Point Calimere has an annual rainfall of about 50
inches,” where two-thirds of the fall comes with the North-East
Monsoon. Inland from this strip the fall averages about 45 inches,
but here again the North-East Monsoon accounts for more than half
of it.

““Besides these areas there are only two others within the Presi-
dency where the annual rainfall reaches 40 inches. These are the
northern parts of the Godaveri delta, where it is about 41 inches, and
the submontane portions of Vizagapatam and the whole of Ganjam,
where it varies from about 43 to 49 inches, Over these latter areas
more than one-half the total fall comes during the South-West Mon«
soon.” (Statistical Atlas.)

34. Soils.— Generally, the soils of the coast districts, leaving the
deltas out of consideration for the present, vary between stiff coarse
clay loams of yellowish or red colour and almost pure sand. Black

‘cotton soil also occurs, but it is chiefly found in the interior. On the

east coast the soil often becomes darker and heavier away from the
sea towards the Ghats, and in some cases it is almost indistinguish-
able from black cotton soil. This is especially so in irrigated tracts,
35. The Godaveri and Kistna Deltas.—Regarding the soils of
the three deltas, those of two—the Godaveriand Kistna—resemble each
other greatly. They are of course all alluvial, and usually in the low
lands are black clays of an exceedingly fine texture and very tenacious.
They resemble the black cotton soil in many respects, but naturally
they lack the coarser ingredients of that soil. When dried after
C2



20 EXTENSION OF jyuTg CULTIVATION IN INDJA,

wateripg, they harden and crack in 3 very similar way ; they have also
the property of crumbling to a fine state when water is added in not
too large a quantity. They are, therefor
of cultivation. Near the head of the del
derable depth; but near the geq coast, at the end of the channels, it
gradually becomes shallower ynti] finally there ara only a few inche; of
the dark soil overlying the sand.

Besides the low-lying lands which are

' fertilizeq by the silt from the
irrigation canals, there are the /znhqs or

1slandg which are formed in

n of sand and alluviu
: : . m,
nature of these soils varies considerably ; The

they are . . .

. generally lighter

colour and coarser in texture than the alluviyp, of the deli’a . gin “ in
) me

cases they are almost pure sand, but more often they are a stiff but

pliable ‘loam of great depth and extraordinary fertility. Some are
irrigable, e.g., those in the Ra‘zole taluk, ang others mg N
case they grow splendid crops of great variety, '

The average rainfall of both tracts is
it is not probable that the unirrigated lands
of true jute. They do, however, undoubt
Hibiscus cannabinus (Bimlipatam jute) .
Hemp), but at present only on a small scale.—(See Paragraphs 48 et
seq. below.)

Besides the /anka lands just mentioned,
lands in both deltas made by the inhabitapt
gradually raises the land of the rice-fields, ¢
from those intended for wet cultivation and Place it op thoge on which
they propose to grow dry crops. In this ¢

Way considerable 4
high lands on which dry crops are cultivated have beep formeq ir:zsot(:)lf
deltas.

ut in any

rather under 49 inches, so
would prodyce good crops
edly prodyce fine crops of
and Crotalarig juncea(

there are other “ high »
$ who, ag the river silt
ake off the surface soil

Near the sea both deltas tend to become g

. Wampy,  These tracts
are almost continually under water and someti

mes lable to inundat;
by the sea. Such lands are only suitable for ation

coarsest variety of paddy. The seaward por
taluk of the Godaveri district is a case in point,

the cultivatiop of the
tion of the Amalapyr

The coast lineof a part of the Narsapur taluk of the Kistna district
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on the other hand is studded with sandy islands separated from
each other and from the mainland by salt creeks. One of the .s,t.aple
crops of these islands is Sunn Hemp. Much the same conditions,
7.e., a light sandy soil, obtain on the coast of the Nagaram taluk of the
Godaveri district, where Sunn Hemp is also grown, .

46, The Cauveri Delta.—The Cauveri Delta appears to differ .from
the Godaveri and Kistna deltas chiefly in the nature of its soil, of
which there are two chief kinds, v7z., (a) a palered stiff clay loam
which, in some situations, takes on a darker colour, and (1}') pale yellow
sand. The former occurs at the head of the delta, while the Iattex:
occurs on the coast and is of inferior quality. As in the Godaveri
and Kistna Deltas, there are lanka lands, which are generally

igh quality.

) h"ll“%ieq:ver:’ge rainfall of the Cauveri Delta (about 44 inches) is
better ‘than in either the Godaveri or the Kistna Deltas, .both of
which receive 37 inches per annum; and there is a furth'er difference
in that while over two-thirds of the fall in the Cauveri on th‘e one
hand is brought by the North-East M.onsoon, t.he Godavefn an.d
Kistna Deltas on the other hand recenie two—thn:ds .of .thel‘l' rain
from the South-West Monsoon. This difference in dlstr.xbutlon.of
the rainfall extends to the early months of the year, dl-ll'lng which
there is considerably more rain in the Cauveri than in either of
the other two deltas. The figures are:—

i ne to Septem-|  October to

Japuary Aapnrtlil ‘l&:r, South-West gecf}?ﬂéer,t

. Ma, Monsoon, orth-Eas

March. Y Monsoon,
i . 0'58 193 22'96 1344
ggdavelr)l Relta . o-g: 93 2298 1544
istna Delta . . : ) 2 3

Cauveri Delta (Central) . | 1'98 3'30 99 26

Information obtained- on the spot was to the effect that the early
rainfall has been precarious of late years in the Cauveri Delta.

37. Possibilities for Jute Cultivation in the Godaveri,'Kistna
and Cauveri Deltas.—As possible centres of jute production, the
irrigated portions only of these great deltas can be considered,
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On the irrigated lands the whole question turp
sowing, which itself depends largely on the w
from the irrigation channels, Generally,

§ upon the time of
ater-supply obtained

the irrigation water may
be said to be available in large quantities from June to December.

Afterwards, until the middle or end of March, when the canals are
usually closed for about a month for cleaning purposes, there is
a more or less limited supply, and from the time the canals are
re-opened until the “freshets” come down the river
of water available for irrigation purposes is very smg
the crop there are, therefore, two alternatives
land and sow before the canals are closed i Ma

for rains in May, and failing these

y the volume
1. In sowing
(2) to prepare the
rch, or (4) to wait

to wait for the rising river to fill
the canals,

Some light is thrown on the advisability of the latter course by the
jute experiments conducted last year (1903) by M. Barber, the Madras
Government Botanist, at the Samalkota Farm in the Godaveri Delta,
Plots of both varieties of jute ( Corchorus capsularis and C. olitorius)
were sown, the former at the beginning of June and the latter at
the beginning of July. While neither variety gave satisfactory resultg
as regards yield, the capsularis was much better than the Oh'l‘orz'us,
thus bearing out general experience as to the relative hardiness
of the two. The Madras Agricultural Department do not propose
to regard these results as final; they consider that {he sowings
may have been too late, and that the amount of water supplied
to the plots may have been too great. Experiments are again being
made this year with the object of testing these points, especially
that of applying too much water to the young crop.  If these
difficulties can be overcome, there is little doubt that Jute would
succeed in the deltas. If the seed could be sown in Februar
March on land prepared after irrigation, there would, in all probab
be enough moisture retained in the soil to keep the crop g
until the irrigation water becomes available again, especially ag
the rainfall returns indicate that there is generally about two inches
of rain in April and May in the Godaveri and Kistna Deltas, The
average for the Cauveri Delta is higher still, The experiments

Yy or
ility,

omg
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are well worth persevering with, even in the case of only partial
success again this year. The price of jute is at present so high
and the delta land is so strong, that once the conditions of success
are discovered, the crop would be an exceedingly paying one. Besides
Samalkota, other places at which trials might be carried out are :—
Katunga, at the head of the Central Delta
Razole, irrigated lanka lands in Nagaram taluk

Kankipod )

or ? Kistna district,
Tenalt )}
Tanjore in the Cauveri Delta.

}Godaveri district,

38. Ganjam and Vizagapatam.—Ganjam and Vizagapatam are
the two most northerly districts of Madras; they include those por-
tions of the Eastern Ghats which belong to the Presidency as well
as the coast or littoral tracts lying between the Ghats and the sea.
The climate, more specially in Ganjam, is similar in most respects
to that of the portions of Bengal adjoining it on the nor.th. The
climate of the whole tract is, however, affected to a certain extent
by the closeness of the Ghats, which, while never more .tha:n 50
miles away from the coast, in some part.s approat.:h to w1thm- 1§
miles of it. There is indeed a distinct dll?ference in both Ganjam
and Vizagapatam between the coast sta'tlons and .those further
inland nearer the hills. Throughout Ganjam, ?xceptmg one ta.luk,
the annual rainfall averages over 4o inches, o.f WhIC}.l about two-tl.nrds
fall during the South-West Monsoon.. This portion of the rainfall
is more constant than that which is brought by .the North—East
Monsoon. The distribution is good on the whole during tl.1e months
of April and May, and in some cases enables ‘preparation of. the
land and sowing to be carried on. The following are the rainfall

figures:—
{ .
i W, N.-E. T 2
l Jﬂﬁ’]‘_“?:{‘to A%g;"d M§;1s\t\>lon. ’ Monsoon. ‘Annllg;l‘l;a]l.
R ! — -
! ! . .
|- 482 3431 11°08 5195
Inland . Nocth | ]:73‘: 265 2618 148 4506
Littoral . {South | oBg 2°66 22'50 13'30 39’55
!
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The table brings out the difference between the littoral and the inland
districts on the one hand and between the northern
portions of the littoral district on the other.

Vizagapatam is similar to Ganjam as regards climate,
fall is rather less excepting in the Agency tracts, the differ
in the amount brought by the South-West Monsoon,
bution, as in Ganjam, is on the whole good.

and southern

The rain-
ence being
but the distri-

Jal‘\‘l";‘_’g;l'to Aprit and May. | S.-\W, Monsoon, N.-E. Monsoon.& Torat,

e ] S R o

Submontane | 145 392 “ 27°31 1175 4443
Coast .| o096 297 | 2116 1447 39'56

The soils of Ganjam and Vizagapatam vary considerably, Sapd
is common near the coast, and light sandy loams are also found
inland on some higher lands and on the banks of rivers ; there is
also a considerable area of coarse laterite soil which is of little
use from an agricultural point of view: but the soil of the bulk
of the area is a rather coarse clay loam which becomes darker in

colour, gradually finer in texture and deeper towards the hills, Whilej

not very rich, especially near the coast, this soil is of
fertility. It is capable of a high state of tilth and, when
produces crops of first class quality.

average
manured,

39. Prospects for Jute Cultivation in Ganjam ang Vizaga.
patam.—It is certainly highly advisable that experiments with trye
jute should be carried out in Ganjam and in parts of Vizagapatan{_
With the exception perhaps of the Malabar Coast, they are the
only parts of India where the conditions show a marked natura)
similarity to those of Bengal. Experiments are already in progress
on a fairly large scale in Ganjam and to a small extent in Vizagapatam_
In the latter district, true jute would probably not thrive near the
coast, but might do well further inland. In Vizagapatam, however,
apart from its smaller rainfall, the importance of conducting experi-
ments is perhaps minimized by the fact that this district hag alr

eady
taken up the cultivation of Hibiscus cannabinus on a large

Scale

EXTENSION OF JUTE CULTIVATION IN INDIA, 35

and that the.area which would be likely to l?e available for jute
cultivation, if successful, is not large, tht.are being Jess than go,ooz
acres of paddy in the district. In Ganjam the aTea of wet lan1
is much larger, approaching 300,?00 acres ; 'Gan]a‘m has severa
irrigation systems of considerable importance, mcludmg that off the
Rushikulya which commands about 30,000 acr?s. It is, there 'ore,
distinctly more to be recommended as a possible centre for ]llte
eans“;; t::::;:’ ;?f aSI::::irln(.:anara.—- From the point of view of climate,
Malz%gr :nd South Canara bear a (.:or.lsidEfrak.)le general reiemb}ance
to the jute districts of Bengal, the distinguishing features of which—

heavy rainfall together with a good distribution over the premon-
a he

months—are perhaps more nearly reproduced onthe Malabar
ZOOIlt than in any other part of India. This good distribution of
s .
r (;Efall is the great point of difference between the climate of Malabar
a ,

and the more northerly portion of the \Vest Coast. The following

are the figures :—

January to March, April. May.
[ HU U PO
L E 504 1433
Maximum . » .. . '37 | '
Mini . 064 091 228
inimum . . .
. . 1’12 2'95 849
Average . |

The physical features of Malabar, 1'10wev?r, differ grea‘tly from'
Bengal, for while the latter is a flat alluv1311 plain, the former is merely
a narrow hilly strip about 20 miles wide between the Ghats and
the ;f;ae‘ soils of Malabar may be divided into (a) wet, (6) garden, and
(¢) dry. Wet lands and garden lands form the .bulk of the area, and
the dry lands are continually being converted kmto wet'lands.by the
system of ¢ terracing” common in the country. There .1s a. fnnge‘: of
low-lying land inside the sandy ridge on the coast which is subject
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to inundation and is devoted solely to rice cultivation. Away from
the coast, the ground soon begins to rise, and the country becomes
broken into hills and valleys. All the latter are carefully cultivated
chiefly with rice, of which one, two and even three crops are raised’
annually, where well or stream irrigation allows th
proceed during the dry weather,

The soils in the valleys are, on the whole,

e cultivation to

. : . similar as regards cone
sistency, being fairly heavy loams of good quality ; byt they differ
considerably in colour, from the red of laterite jjt to yellowish brown
The depth of the soils also varies greatly : on the terraced slopes the};
must be quite shallow in many cases, but in the valley bottoms th,e soil
is of considerable depth.

There is a large area (over 600,000 acres) of rice in Malabar
and nearly 500,000 acres in South Kanara. Onp the whole, in spite of
the broken nature of the country, the conditions appear distinctly
favourable for jute cultivation, and a trial—at Shoranyr for instance—

is certainly to be recommended.

CENTRAL PROVINCES.

41. Soils.—Four districts were visited, viz., Raipur, Nagpur,
Hoshangabad and Betul, each of these places being typical of large
tracts of country.

A large proportion of the area of the Central Proyinces consists
of black cotton soil of which Nagpur and Hoshangabad districts are
types ; the former is ordinary Deccan soil, which is dark brown or
black in colour and contains a certain amount of undecomposed rock
in small lumps as well as limestone nodules. The depth of the soil is
usually considerable. It exhibits all the typical properties of black
cotton soil in that () it is of good quality and has good moisture-
retaining properties ; (#) when dry it bardens and cracks ; but with
a moderate amount of water it is capable of taking on a very fine tilth,

The soils of Hoshangabad are typical of the Nerbudda valley,
It is generally darker in colour than the Deccan soil, and rather finer
in texture, for while the limestone nodules are stil] present, the rock
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particles are not. Its depth is very great, and it is as a rule extremely

fertile. e . .
The land in the Raipur District 1s of three distinct varieties :

(2) laterite gravel on the high parts of the rolli.ng. country, (5) yellow
clay on the slopes of the ridges, {¢) black soil in the valleiys, Th.e
latter is not a true black cotton soil. .The 1af.;er1te gravel is practi-
cally of no use from an agricultural point of view, ’I'he yellow and
black soils are both fairly stiff clay loams of good quality, and capable
of excellent tilth. .

The crops of the Raipur district (where rice is very largely grown)
are sharply distinguished from those of some ?ther parts of the
Central Provinces, where dry crops greatly pr.edo.mmate, -

Betul is fairly typical of the plateau dxs.trxcts whose. elevation
reaches 2,000 feet in some places. (The plafns of Chbattisgarh and
Nagpur are on an average just under' or just over 1,000 f<?<et-,,()i
Generally the soil of the cultivated land‘ is a shallow clay.lo?m mxx'e

ith stones to the depth of a foot or 18 inches. Below this is laterite
o Lichter soils also occur, but not to a great extent. The
s g and in some places mountainous, and a large
proportion of its area is covered with jl.mgle wh.icl} is much cut .slp
by the beds of mountain streams. .OF)VIO.usl'y this is not a possible
jute-growing country, but the description is included here on account
of the considerable and growing importance of the tractjs one of the
two chief centres for the production of Jubbul%n.xr Hemp. .

42. Temperatuse.—The temperature conditions of the plains of
the Central Provinces do not vary very greatly f.rom .thOSe of Bengal.
The chief differences are that the hot wea.th.er is dx"ler, the rains are
distinctly (from 5°—5°%) cooler am.i the minimum mght. temperatur‘e
falls more rapidly in September in the Central Provinces than in
Bengal. These differences, however, are not great. In the plateau

districts the April and May maximum temperatures are high ; but
d minimum temperatures in the rains are several

gravel.
country is undulatin

both maximum an

degrees lower than in the plains. ‘ .
43. Rainfall.—As regards quantity, the rainfall over the greater

portion of the Central Provinces is good. Fifty inches is a common
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annual rainfall and in some parts of the Chhattisgarh division it is
over 6o inches. Raipur averages 50'4 inches, Hoshangabad 495
inches, Betul 427 inches, Nagpur 44 incbhes.

The distribution of the rainfall over the early months of the year is
not good, as the following figures show :—

January '

M ati n, April, ‘ May. June,
Raipur . . . . . . . Trez | o5 | o6 ‘ 9'42
Hoshangabad . . . . . .| 076 0’07 053 684
Betul . . . . . . -1 1735 029 0’49 \ 7'18
Nagpur . . . . . . .| 089 046 068 | 820

There is, therefore, a considerable difference in this respect between
Bengal and the Central Provinces.

Experiments with jute have, at the instance of the Officiating
Inspector General of Agriculture in India, already been carried out at
two stations—Raipur and Nagpur—in the Central Provinces.

At Raipur the experiments were not a success, probably owing to
the fact that the plants were sown late and were, in consequence,
more or less swamped in the rice lands by the heavy rains. The
experiments are being continued this year under better conditions. -

At Nagpur two experiments were laid down, one on the Nagpur
Government Farm on high land and another at Telankeri on 1ovir-lying
land liable to submersion. Sowing in both experiments was carried
out in June, there not being sufficient moisture previously, The
Telankeri experiments were a failure, the plants not exceeding eighteen
inches or two feet in height: this and the Raipur result both help to
prove the sensitiveness of the young jute plants to excessive moisture,

The experiment at Nagpur Farm on high land appears to have
been a much nearer approach to success. The plants were grown too
far apart, so that they branched considerably, but nevertheless, I
understand, they were about 5 feet in height, and the vigorous growth
was proved by the thickness of the stems. The fibre had unfortunately
been disposed of, so that I could not examine it. This experiment ig
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an important one and is being :epeatt?d this year. If successful, it
would open up @ considerable tract for jute extension. ’
44. Jute Extension in Bengal and. East Bengal and Assam.—The
following table, in which are approxlmat.e ﬁgure.s for the a'reas under
Jute in Bengal in 1894 and 1905 respectively, gives some idea of the
rapidity with which the cultivation has expanded durmg the last 10

years.

Table showing estimated areas under Fute in 1894 and 1905 respec-

tively.
} 1894, 1905. i Increase or decrease,
e ‘
; Acres. Acres. ; Acres.
. | 10,900 14,500  +3,600 +33 per cent.
Ilé,ll:giwl;ﬁr : . ol 10,800 10,500 [’ —300 —3 ’
Hooghly . . \} 12,500 66,800 4 + 54,300 +435 "
Howrah . . . 25,400 89,900 | +54,500 +154
24-Parganas . . 800 10,700 } oo | —0 .
Khulna . * ’ : 47,000 45,000 | —2,000 —4
Nadia . . . . A 600 41,300 | ‘+7,7oo +23 -
'Il\/?ssof'd vad . y i 21,700 40,800 | +19,100 +88 '
D'ur’s_ idal 107,500 125,000 | +17,500 +16 '
an('ll]pg? . - " 103,200 128,000 } . +22,800 +22 ”
ajshahi . | 286,200 385,000 + 98,800 +34 )
Rangpur . . .l 75,000 135,000 | +060,000 + 8o '
Bogra . . - 13,800 2,200 | —11,600 —84
Darjeeling  « . . 174,500 200,600 J 26,100 +14 "
Pabva . * ) * 64,200 | 108,100 + 43,900 +68
Jalpaiguri ’ 211,200 | 210,100 | —-I,100 —05
Daqc(ia . . . . 85,000 134,000 | +49,000 +58 '
ga“k pur ni ’ ‘ 1 6,400 18,000 | +11,600 +105 .
Mac erglilnjh . ' 550,100 | 793,200 +236,100 +42
Mymensingh -+ 7} Jizjo00 | 240800 | 34800 +16
folf;\z'li . . . . 9,500 4,200 | —5,300 —355 ”
Bhagalpur . . . 19,600 17,900 \ —1,700 — 1 ”
i Pun?eap . . . 75,000 269,000 | + 194,000 +258 v
Malde . . . .| 3ssoo| 31000 3,900 —I1 o,
Cuttack i . . . 4,500 10,200 +35,700 +120 »
' Balasore. C . ol 2,600 4,200 + 1,600 +61 »
Granp ToTar 2,236,500 3,144,600 i+908;100 t+40

In ;894 the total estimated area of jute was just below 2} million

) «
acres. Last year (1905) it was 3,145,000 acres (nearly 5,000 square
miles), an increase of go8,00p acres Of over 40 per cent.  Of this
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increase, the three districts of Mymensingh, Purnea and Rangpur
account for more than half (529,000 acres), but Hooghly, Howrah,
24-Parganas, Bogra, Jalpaiguri, Dinajpur, Rajshahi, Pabna, Backer-
gunj, Tippera and Murshidabad have all considerably increased their
jute areas, The remaining districts show decreases or only small
increases.  The total area of jute last year was about 10 per cent. of the
total cultivable area of the districts in which it was grown; but the
proportion of the area occupied by jute in individual districts wasg very
much higher, e.¢., for Mymensingh the percentage is 33, and it ig over 20
in several of the districts mentioned above as having largely increased
their area in recent years, While it cannot be expected therefore
that a further very large increase of jute cultivation can take place
in these cases, it is possible that a considerable increase may be
looked for in districts like Rajshahi, Jalpaiguri and Dinajpur, where
the area under jute is only about 10 per cent. of the cultivated area;
and in others where it is much less. But there are two practically
quite new possible areas in Bengal for jute extension, viz., the
Assam Valley and Bihar. Attempts will be made, during the coming
cold season, to introduce the cultivation on a considerable scale into
the former tract, which promises to prove suitable.

In Bihar the cultivation was commenced in Champaran about two
years ago, and its success has already induced both European planters
and native cultivators to introduce the crops. It is estimated that the
area under jute this year will be some six thousand acres,

Comparing the rainfall figures for March, April and May already
given for the various districts in North-West Bengal with thoge for
the recognized jute-growing areas, we see that there is a great
difference between the two ; while the latter average 167 inches in the
three months, the former only receive 3'02 inches ; moreover the hot
weather is much drier and the temperatures registered are, as a rule,
considerably higher in Bihar than in Eastern Bengal. Nevertheless,
probably owing largely to the quite extraordinary moisture-yielding
properties of the soil of Bihar (already referred to), the crop, which jo
sown in February like indigo but in rather lower lands, is able ¢
withstand the hot weather with apparent ease; and as soon as the

: = =
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showers come in May, it goes forward at a great pace. The present

season has been a fairly severe test of the possibilities of Bihar as 3

jute-growing district. April and the first half of May were on the
whole exceedingly hot and dry. The maximum temperature was over
100° practically for weeks together, and the strong dry west winds with
their clouds of dust often reduced the humidity to less than 20 per
cent. Yet the crops, not only the experimental ones at Pusa, but
those grown on a commercial scale in the district, are, as far as can be

ascertained, almost uniformly excellent. It should be mentioned that

the conditions of the soil at the time of sowing, as regards moisture,

were probably rather better this year than usual, owing to the excessive*
rainfall received during the last year’s monsoon ; but there is no doubt

also that the weather during April and May was hotter and drier than

the average. If jute cultivation in Bihar proves successful, aver haif 3

million acres might be available, assuming that the same proportion of
the total could be used as in Eastern Bengal. An interesting obser.
vation has been made which will receive further attention, v7z., that
Corchorus capsularis seems better capable of withstanding extra-
ordinary conditions of heat and moisture than Corchorus olitorius,

At Pusa and also in some trials made in Champaran by Mr. Francis

Murray of Kurnowl, it was noticed that C. o/iforius showed a marked

tendency to become branched and to flower and fruit while the plants
were quite small, say about 2 feet high. Curiously enough, the
Burdwan experiments of 1904 indicated that C. o/itorius was incapable
of growing well in waterlogged land, and this result was supported by

the excellent yields obtained on high land in 1gog. The question as

to whether the range of suitable conditions for development is smaller
in the case of C. ol/ttorius thanin C, capsularis will be an interesting
point for future observation.

Attention has been drawn by Mr. Lefroy, the Imperial Entomolo-
gist, to a possible difficulty under which the jute crop in Bihar may
labour, v7z., the extra risk of attacks from caterpillars which the
crop runs by being sown early and at a time when there are not many
other crops in the ground. These caterpillars have been noticed in
Pusa, though they have not so far dope any great damage, nor
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fortunately has anything been heard as yet of their having become a
serious pest anywhere. Experiments are being made in Pusa this
year to see if sowing cannot be practised at a much later time; if so,
the possible difficulty could be largely avoided.

45. Suggestions for increasing the Yield of Jute.—Side by side
with the problem of the extension of the jute-growing area, and almost
equally important, is that of increasing the yield of fibre from lands on
which the crop is already grown. In some of the jute districts, the
land receives an annual deposit. of silt from the floods of the Ganges and
the Brahmaputra which enables it to go on yielding crop after crop
with little or nothing else in the shape of manure; but lands not
subject to inundation in this way are in a very different position, for
jute is known to be an exhausting crop as cultivated at present. So
far cattle dung has proved much the best manure, and it is the only
practicable one in the vast majority of cases. Unfortunately the
supply of cattle dung is limited, being insufficient to supply all the
manure that is needed. Hopes are entertained that cake manures may
prove to be of considerable help, although_ the results of experiments
have not been quite uniform.

In this connection it is worth while considering whether the residue
of the jute crop itself after the fibre has been extracted cannot be put
to much greater use than it appears to be at present. A few years ago
indigo planters used to burn their ¢ seet” (refuse indigo plants after
extraction of the dyeing substance) in the boiler fires. Now under the
stress of competition they bave realized its value as a manure. For
crops like tobacco, native cultivators are willing to pay in many cases
as much as (and in others much more than) R50 per acre more rent
for land which has received a dressing of about 10 tons of “ seet ” per
acre, which expenditure is amply justified by the resulting increased
yields.. ‘“ Seet,” in fact, is now at some indigo factories reckoned to
be comparable in value with the dye produced. Like farmyard
manure it is valuable not only on account of the common manurial,ingre.v
dients which it supplies, 222., Potash, Lime, Phosphoric Acid, Nitrogen,
etc., but also on account of the fact that it is a bulky o7ganic manure.
What the exact effect of these bulky manures op the land is, 7.,
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whether it is chiefly physical or not, is not definitely understood, but
in India they are generally far more effective than an equivalent amount
of pure manurial ingredients applied as salts to the soil.

Jute resembles indigo in this respect, viz., that in each case only a
portion of the crop—i.e., the colouring matter in the indigo and the fibre
of jute—is of commercial importance. In each case there is, therefore,
a considerable residue, whereas with m any other crops like sorghum and
rice the whole crop is utilized. Weknow that jute is an exhausting crop,
and we know that the fibre is practically a pure organic substance con-
taining only a very small percentage of mineral matter, The actual drain
on the soil on account of the fibre is therefore very small ; so that the
substances whose extraction from the soil tends to impoverish it are
in the non-fibrous portions of the plant. Part of this material is lost
during the retting process by disintegration and solution ; but the
residue must contain a considerable proportion of the mineral matter
absorbed by the crop in addition to a large supply of organic matter
elaborated by the plants during their growth. At present all this
appears to be to a large extent wasted from an agricultural point of view.
The jute sticks are used for various purposes round the homestead,
such as firewood and making flimsy fences; they are also made into
charcoal for fireworks, while large quantities are left to rot on the sides
of the pool where retting has taken place.

Attempts will be made to show the value of this refuse as manure: it
is hardly to be expected that it will prove as effective as “ seet,” not
only on account of the prolonged steeping in water, but also because of
the botanical differences between the two plants. Nevertheless, in a
country like India, where organic matter is generally deficient in
the soil and where the cultivator is ordinarily unable or unwilling
to obtain any other manure than a scanty supply of cow-dung, such
a supply of fertilizing material right at hand should be utilized to
the utmost.

46. Green manuring with leguminous crops has already been
referred to in dealing with the details of cultivation of jute. It is
already practised to some extent in Bengal, and is to be recommended,
especially for lands which are not liable to submersion.

P
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JUTE SUBSTITUTES.

47. In view of the fact that the demand for jute will probably conti-
nue to increase in the future as it has in the past, it is well worth while
to consider whether other fibre-producing plants cannot be encouraged,
even though it may be taken for granted that a considerable area is
still available for the increased cultivation of jute. It is a well-known
fact that there are a great number of plants in India whose fibre has
been very favourably reported on by experts in England at former
periods. It is, therefore, highly advisable that the properties of these
fibres and the possibility of their cultivation on a commercial scale
should be investigated with as little delay as possible. Confining our
attention for the present to fibres which are likely to act as substitutes
for jute, two may at once be mentioned, which have always received a
certain amount of serious attention and which now promise to deve-
lop at a great rate in the near future. These are:—(a) Hibiscus
cannabinus (“ Bimlipatam Jute,” “ Bombay Hemp,’ “ Ambari” in
Bombay, “ Gogunara ” in Madras and “ Patwa ” or “ Mestha pat’’
in Bengal). (8) Crotolaria juncea (Sunn Hemp, Jubbulpore Hemp,
“ Sann "’ or * Sani ”’ in Bengal and “ Janupanara ” in Madras), Both
these plants have, apparently, been cultivated on a small scale for local
use by the natives over the whole of India for a great many years,
thus showing that they are capable of thriving under a great diversity
of climatic conditions. It is, however, apparently only in compara.
tively recent years that an export trade has sprung up in the case of
Hibiscus cannabinus, although Sunn Hemp has long been an article
of export from India.

48. Hibiscus cannabinus.—The development of Hibiscus canng-
binus as a staple for export has, up to the present, taken place almost
entirely in Madras where its cultivation on a commercial scale
probably commenced about 50 years ago. Since then, up to quite
recent years, it has extended gradually as the wants of the gunny
factories which were established at Bimlipatam and other places
increased. In recent years, however, the high price of jute has caused
a demand for fibre for export beyond the supply of the gunny mills
and consequently the cultivation has increased rapidly. The two
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districts where most of the fibre is produced at present are the
Vizagapatam district and the Ongole taluk of the Guntur district, the
estimated acreage under Hrbiscus cannabinus for last year (190%)
in these localities being Vizagapatam 37,171 acres, Ongole 6,000
acres, while the total estimated outturn of fibre was 80,000 bales of
400 lbs. This year the total estimated acreage is 68,201, of which
48,731 acres are in the Vizagapatam district—an increase of over
30 per cent.—and 12,914 acres in the Guntur district. Kistna has
2,243 acres, Cuddapah 1,500, Godaveri 745, Kurnoo! 480 acres; and
the remainder is distributed in small areas over the whole presidency.

The cultivators distinguish three different kinds of Hidsscus
cannabinus in Vizagapatam, viz.—

(@) Salakana Vittanu (paddy gogu), sown with the first rain
on low lands in May and reaped in August or September
in time to allow of transplantation of winter paddy ;

() Pedda gogu (long ““ jute ") or borubu vittaneo, sown in June
or July in high lands and reaped in November; it forms
the major portion of the supply of fibre.

(¢) Chilly gogu or Payra gogu, grown chiefly as a vegetable
and rot as a fibre crop.

Moreover the kind grown in Ongole is said to be different from
any of these. There are certainly green and red kinds, but whether
these differences are merely such as exist between the various races
of one of the varieties of true jute (C. capsularis), for instance, or
whether they are real botanical differences, such as those between
the two varieties C. capsularisand C. olitorius has not yet been
decided. Mr. Barber, the Government Botanist, Madras, is investi-
gating the question,

The fibre of Hibiscus cannabinus is of good quality, being com-
parable with jute in most respects. It has long been recognized as a
possible substitute for jute, and though its spinning qualities are said
to be pot quite so good, yet the fact that it is actually used on a large
scale for the manufacture of gunny bags and that its price is not
greatly inferior to that of jute proves its suitability for the purpose.
Itis a very paying crop to grow at present prices. A fairly good yield

b2
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is given at two kandies (1 kandy = 500 lbs.) ‘per acre, and the prices

last season varied between R
. 30 and Rsgo per k
figure being the price at the end of the seasconp andy, the latter

catea}net profit of from Rg3o to Rgo per acre. In cases where the
land is well manured the return is considerably higher :

1t i.s not tolerant of water to the same exte
The rainfall of Vizagapatam w

These figures indi-

) ' nt even as jute.
ere the cultivation has made its
greatest advance, only averages about 40 iuches per annum, that of
Gagapatanagaram taluk which accounts for m ) arte
of the total production bzing only 37°9 inch

Guntur district, in which 15 o

ore than one quarter
Gngole taluk of the

0 .
averages 34's inches. N 00 acres 'are being grown this year, only
+ evertheless, it grows and thrives luxuriantly

in places where the rainfal] j . .

con?t.antly v.vaterlogged. Itliel::::d};e;:ﬁr’tﬁmv‘ded t he land is n.ot
fertnlxsfars being cattle or goat dung, refuse and ;na?(url_ng; the Chle'f
vators in Vizagapatam realize the importance Ofmi: silt, The culti-
ev?lved a rotation with paddy, Sesamum, ginger ure, and they have.
(nnlleit), etc., which, in addition to giving the flnd, P}t:a, cotton, ragi
growing one leguminous crop in three, ‘Pr‘ox./idt e advantage of
mnanuring. es for frequent

The amount' of seed sown per acre varjes from 14 to 18 b
a pure crog. I‘he.seed 18 often raised from plants ) I. s. for
beds used for chillies, which being watereq a S grown in nursery

vigorous development of the plant ang t“d manured produce a

The details of cultivation and extraction of thel‘efore healthy seed.

h .
those of jute (see paras. 13 ef seq.)., e fibre are similar to

From what has been said above concernin
will be seen that it possesses the properties w
efficient substitute for jute,

g Hibiscus cannabinus, it

hich render it 3 reasonably

It can be grown wi

. . . with suc

conditions of soil and climate which obtain in most pal't(;eisf 1;nc(1;r th«(al
ndia an

consequently is capable of much greater extensiop than j i

requires, it would appear, more favourable conditionsn ]fute'Wthh
moisture for its development. While the slightly coao N
the fibre renders it not so suitable in some ways for s irse'mmlfe ?f
said to be stronger than jute. “If seems to be byt “Il)t;;nil:i'ri:r :Z
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an average specimen of Calcutta jute and has the advantage of being
palein colour . . .« . in composition and properties the two
fbres . . . . .bothalsoresemble ordinary jute . . . o o
this fibre is deserving of attention in India)” (Prof. Wyndham
Dunstan.—Agricl. Ledger, 1903, No. II.)

There can be no doubt, therefore, that the extension of the culti-
vation of *Bimlipatam jute” should be encouraged, especially in
Madras, where it has already established itself in the favour of the
cultivators and where it is (in the opinion of the Honourable
Mr. Castlestuart-Stuart, to whom Tam indebted for the figures
quoted above and also for those referring to sunn hemp in Madras)
capable of being produced on such a scale as to afford considerable
relief to the present position in the jute trade. On landslike the
lankas of the deltas, whose soil is as a rule far richer than that of
Vizagapatam, it could produce very big returns.

But it is not only in Madras that ¢ Bimlipatam jute” can be
successfully grown as a pure crop. It is common throughout Bengal,
Bombay, Madras and the Central Provinces as a mixed crop, and as
quoted show that its cultivation as a pure crop
t—better than most other field crops —there is
1d not be an almost unlimited supply of

the figures already
returns a good profi
no reason why there shou
its fibre.

49. Sunn Hemp.—As already stated, Crotolaria juncea,like Hibis-

is grown throughout India more or less extensively as

cus cannabinus,
o cultivated on a much larger scale for two

a fibre plant, but it is als
other purposes, viz., (a) fodder, (b) as a green manure. The extent

of the cultivation in Madras for fodder purposes may be gauged from
the fact that of the 205,000 acres returned as being unde:-r sunn hemp
this year (1906}, much the greater portion of the crop.w111 be used as
fodder. The seed is sOWn just before the rice crop is reaped and is
allowed to grow during the whole of the remainder of the rabi season,
It is then cut and stacked. It is not possible to gauge the area on
which sunn hemp is grown as a green manure; but it is undoubtedly
considerable. The advantages of this practice of cultivating sunn
hemp, either as a fibre or fodder crop or for green manuring purposes,
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due to the fact that the plant is a
are capable of absorbing nitrogen
to later.

Papilionaceoys legume whose roots
from the atmosphere, wilj be referred

mp and in goods

manufactured from the fibre in 185“522~Madras 4,861

B axe
16,895, Calcutta 17,036, total 39,092 maunds of 821bs. The Omi).:)
estimated to have been exported from Ingj, during 100 -‘luanly
nearly 650,000 maunds. 903-04 was

‘The Chlef. centre of production of sypq hemp appears ¢, be the
Central Provinces, where 72,738 acres were sown in 190405, of whic]
47,000 acres were in the plateau districts, Roxburgh dist:in uishe]
between “ Jubbulpore Hemp," which he says is Crotolarig temifolz_:
and ordinary sunn hemp, which is Crotolari, Junceq, Othe;

botanists, however, dispute the distinction, Efforts wil be made ¢
clear up this doubtful point. ¢ to

In Madras, according to this year's (1906) estimates, about 23,000
}

hemp are being grown
1S area 20,000 acreg are

Acres, acres of sunp
Ganjam . ., , 2313 for fibre; of th

Kistna .. © 0 B39 gistributed over fi Pabrd .
Godaveri . ) ] . 2,85 cated by the £ ve c.hstrlcts as 1ndj.-
Guntur . . . . 0,204 N y .e gures in the margin,
Tanjore . . . . 106 L edremalnder of the arey jg distri-
~—— buted in i
Total . 19,938 small amounts over the

—2°_ whole Presidency.

It is also grown on a considerable scale in Bombay, in the Uniteq

Provinces and in Bengal. Watt in 1889 estimated the total acreage
in India at 150,000 acres, It is probably much greater thy

The area under sunn hemp in the Central Pr

doubled during the last ten years as the followi

n thisg now,
ovinces has more than

ng figures show .—

1895-06 . . . .
1896-97 . . . . .
1897-98 . . . . .
1898-g9 . . . . .

.

. 29,094

. . . 42,[49
* y . + 32,575
. . . . 36,838
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1899-1900 . . . . . . . . . 41,731

1900-01 . . . . . . . . o 47,967
. . . . . . . . 73,301

1901-02 .

. . . . . . 83,241
102-03 . . .

. . . . . . . 67,961
1903-04 . . 7961
1904-03 . . . . . . . . - 72,73

50. Soils.—The conditions of soil and ‘climate of the plateau
districts of the Central Provinces have a]rea.ldy been d?scribed. The
following are a few general details concerning .the cul.twatlon of sunn
hemp. As it is grown throughout Ir-xdla,‘ it is obvxous. that.xt is
capable of thriving on almost any .5011; 1t. grows quurlantly.m the
rich heavy alluvial soil of the Godaveri and Kistna Deltas ; but it also
grows, though not so vigorously of course, on aIm.ost pure sandy lanfis
on the East Coast and in the shallow stony soils of the plateau.dlé-
tricts in the Central Provinces. Generally \ivhen grown ff)r fibre 1.t fs
sown as a monsoon crop on high land.w1th the first rains ; but it is
also cultivated as a cold weather crop in the Konkan. About one
maund (82 Ibs.) of seed per acre 1s usx.xally sown. On accour‘lt of the
fact that it is allowed to grow so thickly t.o prevent branchmg., very
little after cultivation is required, as th? thick growth (2 to3 inches
apart is a suitable distance) tends to stlfle weeds from the com;ex}ce;
ment. The crop indeed is recommended in some parts as an e 'clent
means of ridding the land of noxious weeds. Usually thc.s cropfls cud
when the seed is ripe ; so that besides the fibre, a good ylel.d 0 'see
is also obtained, which is esteemed as a cattl'e food, I% is hodwe'ver
fairly certain that if the plant is not cut untl'l the seed is dea rrll?e,
the ﬁbre suffers in quality. As in the case o.f ]u.te, the best f(iua ity
of fibre would probably be obtained by cutting just after the flower-
e Stagl(;etting —In some districts the plant is retted green and in
othesrls' it is dried before being steeped ; Roxburgh advoca;ed thl;le (I;ormer
plan for Bengal, a damp region, and Royle the latter for f a ra?, a
dry climate. In either case, the stems are stacked erect, for a few
days, to kill the leaves, and afterwards the bases of the .stems are——l-las
with jute—allowed to stand in water for a day or two, in order that
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the process of retting may be co
whole length of mplete, at the same ti
ot ﬁveg faye ;:Z t}ia:;t. The period of steeping ev:;?;z, tt))ver the
ture of the water. The W‘;i days, or longer, according to the t etween
the same care is necessar er use.d s.hould be clear, if pos ‘Empera-
« gver-retting .” y as with jute to avoid “ undef—reilirlxeg’ ’?nd
Stripping. — . or
diffcult mafter rf:et;:Paratlon of the fibre from the stem j
Hibiscus cannabinus CIase of sunn hemp than with ei:}rln ‘S.a more
stem and washed after'w [21 some _Cases the fibre is stri e(; f]ute o
the surface of the w tar s, but in others the whole igp'i rom the
away. Stem and ﬁbr: e uotl al.l adherent matter hasl;c reshed on
o e stem. The ieallge tf'ht;en drled', after which the fibre ?en W?Shed
it is grown: in the}’B t0 b're Yarles with the kind of la dS stripped
maunds of 82 lbs etul district the average yield i ne on which
- pecr acre, but on good | l.s from 5 to 7
reaches double this amount. and or with manure it
52. Profit to be made.— .
caltural point of view -i‘:le‘ T.he croR 15 a valuable one fro
20 per cent. to the 0ut’t e cultivators in the Betul district g " a..n agri-
paying crop, especiall ur? of the nex.t crop, ltis, mol'eovera}i ]_t adds
sunn hemp on good 1 Y; present prices. Taking the averz; " lt.self, a
per maund, the rosan at 10 maunds per acre, and the ge yield of
acre of ov:ar Rfo Scl;etu.m w.l“ be Rgo per acre, giving Ii;lce at Ro
fall to 5 maunds. i.n inferior land without manure the P'roﬁt per
which is more than %vvmg a probable net return of R yield may
ould be obtained from m I5 per acre
same land. ost other crops on the
While iti :
e for ;l;ttllfefor ul:rhe spinner to ‘say. whether or not sunn hemp is sy
toubt that it is fn ePf;)St?s for whltfh jute is used, there appearspt ]: suit-
s andoubtedly 2 Strchent substitute in atleast a portion of t}? o
secount it is Utmzednger and more durable fibre than jute, ande(r)n . I.t
for eails, ship’s cord n case's where jute could not be emplo dn this
takes pl,ace P e wige, .6tc., because of the rapid deteriorati yed, &8y
Roxburgh JRo 1 en in contact with water. on which
declared sunn'hemy <: and, mor.e recently, Cross and Bev
p to be superior to jute. The latter, in tallxn.have all
! eir report
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bres at the Indian and Colonial Exhibition of 1886 say :—“ It

on the fi
ge too strongly the claims of this much neglected

is impossible to ur
fibre, which seems
success of jute obs

From

commend this well known fibre ) . >
It bas already been remarked that sunn hemp grows all over In.d-
ia,

it isa paying crop to grow, it improves the fertility of the land and it
most any soil whichis not swampy. There is no doubt
sit is capable of helping to relieve the

to have suffered severely, through the immense
curing, for a time, the properties of all other fibres
these and many other considerations, we strongly

will grow on al
that like Hibiscus cannabinu
the jute trade.

of other Fibre-yielding Plants.—It is hardl
e, to mention other fibres, which may possibl);

present pressure in
53. Investigation

pecessary, at this stag
¢ substitutes for jute. It is sufficient to say that various

prove useful a
e being investigated with this object

other fibre-yielding plants ar
in view.
CONCLUSIONS,
54. In the foregoing Pages, I have described the physical and
f the various tracts visited, and mentioned those

climatic conditions ©
at the cultivation of jute might possibly

into which it would appear th
be successfully intro duced. The tracts are :—

rThe Konkan.
The wet tract of the Deccan and Karnatak near

Bombay 4 the edge of the Ghats.
! The irrigated country round Poona.
The irrigated districts of Sind.
The Malabar Coast.
The Cauveri Delta.
Madras The Kistna Delta.
The Godaveri Delta.
The Ganjam district.

Central {Nagpur Plain.
Provinces Chhattisgarh Plain.
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I bave in addition mentioned two parts of Bengal and East Bengal,
vis., Bihar and the Assam valley, respectively, neither of which at
present grows jute on a large scale, but both of which appear capable
of supporting very successful jute cultivation.

55. Bihar,—Of all these, the one which must come first as holding
out prospects of speedy success as a jute-growing district, is Bihar,
Bibar indeed may now safely be said to have passed the experimental
stage, and the great success which has attended the efforts of the
pioneers—among whom Mr, Francis Murray should be mentioned—to
introduce jute, is reasonably sure to cause a rapid expansion in the
next year or two. The certainty with which the planters anticipate
success may be gauged from the fact that in four estates the areas
under jute this year (1906) are 1,000 acres, 500, 400 and 300 acres,
respectively. The crops moreover are very good.

56. Madras.—Outside Bengal, the climatic conditions in Madras
seem to be more favourable than in any other part of India visited by
me. The Malabar Coast has already been described as having a
climate similar in many ways to that of Bengal. The physical features
of this district are very different ; but there is no apparent reason why
jute should not thrive on a considerable scale in the large area of rice
land in Malabar and South Kanara. In Ganjam again, the condition
appear fairly favourable. The rainfall while not heavy is probably
sufficient to raise the crop, and it is well distributed ; the soil,
especially inland, is distinctly good ; and the district is well supplied
with irrigation, the Rushikulya scheme being the biggest. The three
great deltas of the Godaveri, Kistna and Cauveri Rivers, whose irriga.
tion systems command over 2,000,000 acres, would appear at first sight
to be ideal centres for jute cultivation. In practice the great difficulty
will probably be the question of the time of sowing, especially in the
low lands.

57. Bombay.—In Bombay the conditions generally do not seem
so favourable as in Madras. The distribution of the rainfall, wheq
sufficient, is not good in any but the most southerly districts; so that
the question of sowing in time to let the crop attain sufficient maturity

EXTENSION OF JUTE CULTIVATION IN INDIA. 43

to withstand the torrential monsoon rainfall of. the .Konkan anfi the
northern part of the Deccan near the Ghafts, is a difficulty. It is not
easy moreover to gauge the effect of the altltu.de. of the Deccan and the
consequent lower prevailing temperatures; it is r‘lot, hov.veve.r, to l?e
anticipated that it will be very great. The experiments in S.md will
be interesting. 1t would be rash to prophesy the result, knowing how
the natural conditions in Sind differ from those where jute is ord.inari!y
grown ; but these conditions have been greatly modified by .irngatic?n
and it would have been a mistake not to carry on experiments in
this province. .

On the whole the districts which appear most favourable for jute
cultivation in Bombay are :—

(2) The irrigated district round Poona; (4) the most
westerly portion ot the Deccan and the Karnatak, especially the
latter, ¢.g., at Belgaum and to the west of Dharwar ; (¢) the higher
lands in the Konkan.

58, Central Provinces.—In the Central Provinces, the experi-
ments last year at Nagpur on high land gave indications of success
and are well worth persevering with. At Raipur, it will probably be,
as at Nagpur, impossible to sow before the commencement of the
monsoon. The outlook is therefore not so encouraging as at Nagpur,
as the rice lands will tend to become inundated at once.

5g. Expansion of Trade in Jute,—The present position of the jute
trade is clear testimony of the great expansion in volume which has
from various causes taken place during the last few years. The area
under jute cultivation has increased year by year—over 40 per cent. in
the last decade—yet, on account of the numerous and increasing
applications of the jute fibre together with its comparative cheapn.ess,
the demand has outstripped the supply and, as a consequence, prices
are higher to-day than they have ever been before. Nor. is the c%emand
for gunny bags, in which form the great bulk' <?f jute ultimately
appears, likely to diminish, for it is more or less intimately connected
with the volume of the world’s carrying trade. The following graph
shows how the total production of jute has increased since 1895, and
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how this production has been

divided between exports and Indian
mill and local consumption ;—
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. imated by Mr. Nicoll, the late Chairman of the Indian

¥ - estima iation, ''that a sum of 10 to 12 crores of rupees .(about
Jute Mill ASSOC‘;;‘; ,millions sterling) more has been paid in this year
seven and one-t lin former years for the whole jute crop.” .Mr.
(1905-'906) thamsent Chairman of the Indian Jute Mills Assaciation,
Birknzer, th;z:; we have now got to the point when the pro-
says" undo; wyarticle is not equal to the demand, a1’1d the most
duction of ;et:a should be put forward by every one interested, to
strenuous © 0; » tion increased. The great value of jute ha:s always
have t.he b uCess- but we are rapidly reaching the point when
b}f-en lltuse C(;::g;ear;. There are many other questions which crop up
this va 1 ‘ ' )

nd becomes greater than the supply .

Whtertl)]thfh:: l:; adulteration > Sucha .st.ate of affairs
ot ically healthy. In this case, the competition has b-een
. econOrzl'lcel yto the buyers, who have therefore been constrame.d
transferred ;3“ iy eZ’ the sellers care to offer, in order to fulfil their
to take ™ :CV in lies the whole gist of the question of “fraudulent
contré'lCts.,, e-n: is causing such anxiety and which threatens su?h
malering,” Whe d Now, if this be so, the only permanent cure is,
danfage to th? b Z.e the area under jute cultivation, or to intrOc'luce
obvxo.usly, to mf:ff: to such an extent as to do away, as far as p.ossnble,
su.bstltutes for 1': éiscrepancy between supply and dgmand; in other
with the presenf art of the competition from buyers to sellers.
words, 1o transterif ” would then vanish automatically, Whether
) qu%lﬂ'ent e cez:r gto curb the watering of jute, for the present, by
or pot 1 nec::;I aysuﬂicient extension of the area un‘der the crop or
?ther me.ans. uh taken place, is a point under discussion. o
Hs substitutes b2 f extending Cultivation,—There are indications

bo. Prospectst ° resent the jute-growing districts of l.3engal and
that wha! arel ) epa proaching the limit of their productive power
Eastfzrn Benga.tau'.s Extreme]y doubtful whether any ex!)answn of
for ]'ute, and.l lrea which is likely to take place, will proceed
e ]ute-gl‘? e a'dit to ease by itself the present state of .the
with sufficient d’a‘;‘en ya; it has to be decided which of the possible
martl<et.for0uet:lte;ion gy jelds the best resylts; then, even when this
centres for ten
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has been done, and the paying nature of the crop has been proved,
the lethargy of the cultivators as regards the introduction of new crops
has to be overcome. In reality the raiyat is, in most cases, anything
but slack ; he is naturally cautious and conservative and he cannot
afford to speculate ; but if it be demonstrated to him that a crop can
be made to pay, oz a commercial scale, better than the ones he is
growing,—this involves a ready market for his produce, a very
important point—he will take up its cultivation quickly enough, The
experience of the last two years with jute in Bihar is a case in point.
If therefore a rapid introduction of jute cultivation into entirely new
districts is to take place, it will probably be found necessary to supply
the equivalent to the cultivator of the demonstration which the planter
has given in Bihar. With this difficulty in view, the development
of other fibres becomes increasingly important, for, in at least two cases,
viz., Sunn Hemp and Hibiscus cannabinus, we have plants which
have been firmly established throughout India, as fibre producers, for
many years. The development of these crops would therefore probably
take place with much greater ease than that of true jute, an
entirely new crop, with whose cultivation no one is familiar outside
Bengal. But the two plants mentioned above are not the only ones
worthy of attention; all authorities, from the time of Roxburgh to
the present day, have urged that India is particularly rich in fibre
plants, and it is estimated that at least thirty of these are capable of
commercial exploitation. The present is a particularly favourable
time for bringing them forward, and efforts are being made to investi-
gate them, for—apart from any intrinsic value they may possess for
special purposes—though they may not be suitable for all the uses to
which jute is at present put, their substitution for even a portion of
these is obviously equivalent to 2 virtual increase in the production of
jute.

G. 1. C, P. 0,—No. 23 L. G. Agri.—10-11-06.—1,010—W. ]. D,
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