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SELECT WRITINGS OF PRINCIPAL
G. C. BOSE

AGRICULTURE

Indian rural economy is marked by two broad features which
Broad features it i desirable at the outset to place clearly before
of Indian Rural our readers. First, it is no exaggeration to say
Economy that nearly the whole of the rural population lives
by the cultivation of the soil, a statement which can hardly be
made of any other country in the world. The Famine Commi-
ssioners estimate that 90 per cent of the rural population lives
more or less by agriculture. Secondly, Indian agriculture is
pre-eminently a petite culture and forms the backbone of the
Indian village community of which the cultivatar or ryot is the
unit. The village contains no doubt the blacksmith, the caz-
penter, the weaver, the potter and other handicraftsmen besides
the ryot, but all alive for his benefit and are supported by the
produce of his land. Take away the unit—the ryot—the whole
village organisation breaks down. Various causes are now at
work tending to draw the ryot from his land, to increase in fact
the non-agricultural or landless class; but the love of the ryot
for his small plot of land and homestead is so great that generations
must yet elapse before this tendency will have any appreciable
effect in disturbing the ancient rural organisation of India. The
ryot clings to his district with a tenacity which it is extremely
difficult for an outsider to realize. Hence it is that the system of
emigration devised by the Government with the best of intentions
draw half-starved peasants from congested areas to sparsely
populated ones, has not met with that amount of success which
the system deserves.

The systems of agriculture pursued in different parts of India
Simplicity of  Vary infinitely in detail, but they all agree in one

Indian broad aspect,—simplicity. The implements of
sgriculture  cyltivation from the plough to the sickle are ex-
tremely simple in their construction and in the mode of their
working ; they are all manufactured, changed, and repaired in
the village without any assistance from skilled town-mechanics.
The motive power of the ryot, the inevitable bullock, supplemented
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here and there by the buffaloe, excepting in Sindh and the western
districts of the Punjab where camels replace the bullock, is easy
to manage, to breed, to feed, to doctor, and to buy and sell.
The various operations of husbandry are equally simple. Plou-
ghing in the English sense of turning up a furrow is unknown and
perhaps unnecessary in this country, where it is a much simpler
operation which turns up no furrow but merely scratches the
surface soil, and requires no complicated implement like the
English plough or skilled workman like the English plough-man.
So on with the rest.

The great problem of agriculture in India is the storing of
General agpects Water in the soil. In this respect it differs totally
of the Indian from agriculture in Furope where the drainage
agricultare  of surplus water is the main difficulty. This
essential requisite of Indian cultivation, except in localities
where natural nmeans are sufficient, is supplied by
wells, as in the Punjab and the Deccan, by tanks and bandhs,
as in the Karnatic and the uplands of Bengal, by inundation
channels, as in Sindh and parts of Bihar, and by terraces cut on
every hill side, which together water a far larger area than is
commanded by the Government canals and are more adapted to
the soil, climate and social conditions of the people than the
latter. But all these means of irrigation taken together do nof
command more than 13 per cent of the total cultivated area.
In a country like India where rainfall is capricious, both in its
amount and distribution, and where the conservation of water
is the first and most essential requisite of cultivation, the proper
control of the water-supply becomes a question of paramount
importance, more so than the introduction of labour-saving
implements, chemical manures and scientific methods of culti-
vation. Manures are copiously applied to his valuable crops
by the ryot, who knows fully well the forcing power of his appli-
cations ; but his scope in this direction is limited both by the
number of manures at his disposal and their quantity. Scientific
agriculture can help him more in this than in any other department
of his profession. Rotation of crops in its European sense is
unknown and not at all a necessity in the vast rice-growing deltas
of the great Indian rivers. But at the same time the exhausting
effects of cropping a land with the same crop from year to year
and the recuperative power of fallows are widely recognized. From
the famous ‘black’ or ‘cotton’ soil of the Deccan, which is
wonderfully fertile and retentive, and the alluvial soil of the river

141 |



deltas, annually rejuvenated. to the deserts of Sindh and Rajpu-
tana, the soils present an infinite variety; and the ryot has
adapted his cultivation to these varying conditions with a skill
which only the accumulated experience of ages can generate in
persons who follow a hereditary calling. The plough-cattle of
India speaking generally are not such undersized, ungainly and
inefficient creatures as foreigners have often described them.
Considering the soil, the climate, and the other conditions under
which they have to work, the cattle are well adapted to the pur-
poses of the ryot. No doubt there are local breeds such as the
Nellore cattle of Madras, the Amrit Mahal of Mysore and the
trotting bullocks of Jubbulpore, which in point of breeding,
beauty, and the special purposes for which they are bred can
stand comparison with any cattle in the world. But even the
much condemned ordinary plough-cattle of the country, if
not carefully bred, are well looked after and well fed
so far as the poor ryot's means allow. His means however,
which are never very affluent, fall to theirlowest ebbin seasons of
scarcity ; and his cattle have to share with him the pinch of
penury and starvation which claim as victims thousands and
thousands of their number annually. Add to this the heavy
mortality due to various forms of cattle diseases which follow
in the wake of scarcity, and. the causes of the insufficiency and
degeneracy of Indian cattle become apparent. Mr. Hume, a late
Secretary to the Government of India in the Department of
Revenue and Agriculture, estimates ‘the average annual loss of
cattle in India by preventible disease at 10 million beasts worth
74 millions sterling.’

Having thus summarised the general aspects of Indian agri-
Principal Crops culture, and adverted to the three main impedi-
ments from which it suffers, it may be useful now to give a brief
account of the principal crops of the country. For convenience
of treatment, the crops are divided into, (1) Food crops, and
(2) Industrial crops. Of these some are grown principally for home
consumption, while others are grown for export. Of the food
crops grown for home consumption, the chief are Rice, Millets,
Pulses, Oilseeds and Sugar-cane; of those grown for export,
the most important is Wheat.y?Of the Industrial crops, Cotton,
Jute, Indigo, Opium, Coffee and Tea are grown for export,
and Tobacco and Cinchona for home consumption.

Rice has been cultivated in India from time immemorial.
Rice Competent observers on Indian Botany assert
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—and their assertion accords with the prevailing opinion of .the
people of the country,—that uri dhan, which grows wild all over
Bengal and other parts of India, is the parent stock from which
all the cultivated varieties of Indian paddy  have sprung.
Philological evidence has been brought forward to corroborate
or controvert the Botanical evidence, but this is not the place.
to discuss the matter.

The Famine Commissioners estimate the rice-eating population
of India (excluding Burma) at 67 millions, or over one-third
of the whole population. The proportion is highest in Bengal,
being 43 out of 694 millions and Madras stands next with 10
out of about 31 millions.* .In Lower Burma, out of a total
cultivated area of 5,664,987 acres, in 1891-92, as many as 4,662,897
acres, or 82 percent were under rice. In Bengal, out of a total
cultivated area of 55,407,360 acres, in 1889-90, as many as
41,618,560 acres or 75 per cent were under rice. For Madras,
in 1891-92, the total cultivated area was 28,823,826 acres, out
of which 5,771,182 acres or over 23 per cent were under rice.
Throughout the interior of the country, rice cultivation occupies
but a subordinate olace. In the North Western Provinces and
Oudh, the total cultivated area in 1891-92 was 36,797,272 acres,
of which 7,139,042 acres or slightly over 19 per cent were under
rice. In Punjab, the acreage of rice is'722,511, or slightly under
3 per cent, out of a total acreage of 25,779,366 acres. In Bombay,
the acreage of rice rises to 6 per cent, or 2,299,593 acres out of the
total cultivated area of 36,438,830 acres. In the Central Provinces,
the percentage rises still higher, namely 24, or 4,292,480 acres
out of 17,786,399 acres of total cultivated area. Taking India
as a whole, out of a total cultivated area of 221,583,646 acres,
in 1891-92, 68,843,662 acres or 31 percent were under rice.

The conditions under which rice is cultivated are so excep-
tional, that the areas in which it forms the staple food-crop may
easily be defined. The Deltas of the great rivers of Lower Burma
and Bengal ; the Deltas of the Godavery, the Krishna and the
Caveri ; the long narrow strip of land fringing the coast ; and the
lowlands of Travancore, Malabar, Kanara and Konkan present
all the conditions of successful rice cultivation, and constitute
the great rice growing area in India. If we except this area,
rice may be said to be a subordinate, if not a rare crop throughout
the remainder of the country ; in fact, Millets take the place of
rice in the interior (excepting Assam). Sir William Hunter

* These population figures are from the census of 1881,
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writes—"“Taking India as a whole, it may be broadly affirmed
that the staple food-grain is neither rice, nor wheat but millet,”

The cotiditions of rice-cultivation as have already been
stated are quite exceptional. It stands in stagnant water from
transplantation time to almost harvest time. In some Bengal
districts, pre-eminently Dacca, a variety of paddy is grown which
will keep its head above 20ft. of water “and has a remarkable
power of growth, often shooting up to the extent of 12 inches
in the course of 24 hours as the inundation rises.” The two
principal varieties are, (1) aus which occupies the field from
April-May to August-September, and (2) aman, which occupies
the field from June-July to November-December. There is a
third (3) variety Boro which holds a very subordinate place
except in the Eastern Districts of Bengal, especially Dacca.
This variety occupies the field from January to April. Considered
by area and consumption, the most important variety by far is
the aman, as it covers more than three-fourths of the rice-growing
area. Rice-straw after the separation of the grainsforms a veryim-
portant and valuable fodder. For feeding cattle itis chopped into
bits of 2 to 4 inches long and mixed with rapecake, dry or in a
state of emulsion with water, and also with the husk of pulses,
It is-also given to them uncut. Another economical use for which
it is highly valued is the thatching of ryots’ cottages.

The origin and early history of wheat cultivation in India
Wheat is as much enveloped in mystery as that of rice.
There are reasons to believe that it is as old in India as in any
other part of the world. Spelts, a coarse variety of wheat culti-
vated in this country as well as in Europe, is supposed to be the
direct descendant of the parent stock from which all the culti-
vated varieties have originated. De Candolle, the greatest autho-
rity on the origin and history of cultivated plants, considers
Mesopotamia to have been the original home of wheat whence
it has spread both East and West. But the evidence on the
subject is not conclusive,

The importance of wheat cultivation dates from 1869, in
which yearthe Suez Canal was opened reducing thetime of transit
from India to Europe from three or four months to as many
weeks., The importance was further emphasized in 1873 on the
4th January of which year the export duty on wheat was taken
off within the last twenty-two years, the export trade in wheat
has gone on steadily increasing without any serious fluctuation.
The total quantity of wheat exported rose from 637,099 cwt.
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in 1871-72 to 1,755,954 cwt. in 1873-74 and to 30,306,989 cwt.
in 1891-92. To feed this steady increase of export there has been
a steady increase in the area devoted to wheat cultivation which
is returned at 19,573,982 acres in 1891-92. This includes 1 million
acres as the estimated wheat acreage of Bengal. Taking by the
provinces, in 1891-92, the Punjab grew 6,767,893 acres of wheat,
or 26 percent of its total cultivated area, the Central Provinces
3,957,260 acres, or over 22 percent of its total cultivated area ;
the North Western Provinces and Oudh 4,757,397. acres or 13
per cent of the total cultivated area; and Bombay 2,299,593
acres or 6 per cent of the total cultivated area. Other provinces
grow wheat, but to a very small extent; and hence separate
acreages for them are not given here. From the above figures
it will be clear, that wheat flourishes most where rice does not,
and that the great wheat producing area embraces the whole
of Northern India up to the head of the Gangetic delta and, in
Southern India, the whole of the table land above the Ghats.

Wheat does not form the staple food of the people of the
country and is grown principally for export. It has been esti-
mated that the Indian consumption of wheat does not exceed
6 million tons. Contrast this with the figures for rice, namely
25} million tons, and the comparatively less importance of wheat
consumption becomes at once .apparent.

The Punjab, which has the largest area under wheat, exports
comparatively the smallest amount ; so that in the Punjab wheat
forms an important article of food. On the other hand, the
Central Provinces, which stands next to Punjab in the percentage
of wheat producing area, grows wheat almost exclusively for
export. The great wheat producing countries in the world are
the United States with 45,000,000 quarters as its gross annual
outturn; India, France, and Russia with 30,000,000 to 35,000,000
quarters each. The largest consumer of Indian wheat is the
United Kingdom, which in 1891-92, imported from India
12,345,453 cwts. out of the total Indian export of 30 million cwts.
Indian wheats are more glutinous than English ones and not
suited for bread-making excepting with a fair admixture of soft
English wheats, They are however said to be very well
suited for macaroni for which purpose a demand for them has
sprung up in Italy. The questions of adulteration and trade
refraction need not be mentioned here.

Wheat is classed as a winter or rabi crop; the sowing
commences from the end of October and the harvesting finished
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by the end of May. Where facilities exist it is always irrigated.
The varieties cultivated are too numerous to be detailed here,
but they are grouped under the general headings of hard and soft,
red and white, and bearded and beardless. Heavy clay loam
is best suited for its growth. There is a variety of wheat grown
in local areas in which the husk does not fall off from the grain but
‘which has to be husked like paddy for separating the grain
from its outer-coat. The average yield of wheat per acre has
been variously estimated. Sir William Hunter puts it at 13
bushels per acre in the Punjab, as compared with an average
of 164 bushels per acre for the whole of France. If we include
the whole of India, the present average yield will not exceed
9 bushels per acre. Contrast this with the average yield of an
English acre, namely 30 bushels, and the possibility of improve-
ment in wheat cultivation becomes at once apparent. Wheat
straw in the form of bhusa or poal is largely used as cattle food,
but not for thatching,

As rice forms the staple food crop grown for home consump-
Millets tion in local areas as Bengal, so millets form the
staple food crop in those localities where rice is not cultivated.
In fact the millets are the poor’s grains, that is, the food of the
majority of the Indian people. The total area of land under
millets, in 1888-89, has been estimated at 35,154,468 acres, of
which Bombay has 15, Madras 114, the N. W. Province 1 4/5, the
Punjab 6, and Berar over 2 million acres. In Berigal Proper
and Orissa, millets are seldom cultivated, but in Behar they
are more common. The two most common kinds are the great
millet or guinea corn (Sorghum vulgare) known as joar or
jawari in Northern India, and cholum in Madras; and the
spiked millet (Pennisetum typhoidem), known as Bajra in the
North and Kamba in the South. Besides these there are five
other cultivated species which hold a very subordinate place
in acreage. Qf these ragi (Eleusine corocana), takes the first
place in Mysore where it is the staple food grain, Millets are
classed as kharif or autumn crop as opposed to wheat classed as
rabi or winter erop.

Indian corn or Maize (Zea mays) is the most cosmopolitan
Minor cereals: of all cereals, being cultivated throughout the
Maize world. In India, for instance, it grows in the
swamps of Eastern Bengal, in the sands of Rajputana, and in the
colder regions of the Himalayas. Some varieties are grown
only as green crops, which, when ripe, are unfit to be eaten,
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while others are grown for the ripe grains only. It is a kharif
crop, though it is not unusual to come across rabi maize, which
is sown in autumn, and reaped in spring. In Upper India, only
the ripe grains are made into flour and then into bread. In
other parts, the green cobs are eaten after being roasted or fried.
The straw reaped green is a good fodder, but useless in the ripe
state. The area of maize cultivation has not been separately
given and can hardly be determined. Many ryots grow it as a
vegetable in small plots around their homesteads. Dr. Watt,
in his Fconomic Dictionary, says that the maize area of India
closely corresponds with that of wheat. Of the different pro-
vinces, Punjab has the largest, and Bengal and Madras the
smallest area under maize.

Barley is grown in Northern India, especially the North-

Barley Western Province which has the largest area under
the crop. The toal area under barley has been estimated at over
7 million acres, excluding Bengal and the Native States from
which reliable statistics can not be had. It is grown either alone,
or mixed with pulses as gram, peas, or lentils. The seed is sown
in October-November and the harvesting is complete in April-May.
It is a 7abi crop like wheat, but is grown chiefly for home consump-
tion, very little being exported. In North India a curious practice
prevails in some places of cutting the whole crop down to the
ground when about to flower and feeding- the ‘cattle with the
green stuff. The barley is allowed to grow again from the green
stubble left on the land and, strange to say, the new crop is not
any the worse for this treatment. Until very lately Indian
maltsters used to import barley from Persia, but now the barley
used by the Indian brewers is entirely grown in this country.
English maltsters have complained of Indian barleys not ger-
minating freely for malting purposes, but the grounds of com-
plaint have not yet been closely examined or established. But
the use of the grain in many parts of India for the preparation
of a kind of spirituous liquor or beer has long been known.
Barley meal, known as chhatu, is a common food amongst the
lower classes in Northern India.
"~ OQat (Avena sativa) is a recent introduction into Indian agri-
Oats culture under English auspices. Its cultivation
is restricted to Northern India where it is principally grown,
in districts where horse-breeding is carried on, as food for horses.
In the dietary of horses in India, gram usually takes the place
of oats in England,
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I'he pulses of various sorts form very important articles of
Pulses food. Next to rice and millets, the pulses have
the greatest consumption. They are mostly consumed in the
form of a thick soup known as dal formed by boiling split pulses.
This soup is seldom taken alone, but used as an accompaniment
of the staple article of food. The area under the heading
“Other food grains including pulses” given in the Statistical
Returns of 1891-92 is 76,452,323 acres, of which fully one-half,
if not more, may fairly be assumed as under pulses alone. Dr.
Watt in the Colonial and Indian Exhibition Catalogue puts the
total area under pulses at 48,000,0000 acres; but it must be
remembered, that lands which grow pulses are generally twice
cropped, in other words pulses are taken as catch crops. The prin-
cipal varieties of puses grown arethecommon gram (Cicer arictinum)
arhar (Cajanus indicus), lentils (Lens esculenta), mug or mung
(Phaseolus Mungo, mashkalai (Phaseolus radiatus), the common pea
(Pisum sativum) and khesari (Lathyrus sativus). The pulses are
all 7abi crops exceptitig arhar whichstands in the field a full year.

The principal varieties of oil seeds cultivated in India are
0il Seeds rape or mustard, linseed, &l or gingelly and castor-
oil. The total area under oil seeds, in 1888-89, was 7,381,811
acres; but as this did not include Bengal, for which reliable
statistics are wanting, and as the area in Bengal under linseed
alone in the same year was estimated at 1,500,000 acres, the
total area under oilseeds for the whole of India may be estimated
at 9 million acres. The total area in 1891-92, excluding Bengal,
has been returned at 8,498,058 acres, to which if we add 2 million
acres for Bengal the total comes to over 10 million acres. The
increase in acreage has been due to an impetus given to export
trade in oil seeds, especially to France. In 1879-80, the total
quantity of oil seeds exported was 7,091,469 cwt, valued at
Rs. 4,88,58,927, and the export steadily went on increasing till in
1889-90, it rose to 15,794,742 cwt. valued at Rs. 10,62,75,633.
Mr. O’Conor says in his review of the sea-borne trade for 1884-85.
“This trade has developed in recent years into one of the first
importance, exceeding greatly the trade in wheat, rice, jute,
indigo, or tea, and being exceeded only by cotton and opium”.
Mustard or rape is a rabf crop harvested in January, linseed a
rabi crop harvested by the end of April or beginning of May ;
til "or gingelly is a kharif or autumn crop harvested in September-
October. There isa variety of #I which is grown as a spring
crop and harvested just before the commencement of the rains.
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Coarse stgar or gurh is produced from sugarcane (Saccharum
Bugar oficinarum) and date palm (Phanix sylvestris).
The cultivation of sugarcane and date-palm in India and the
use of gurh (coarse sugar) are mentioned in old Sanskrit works
such as the Manusamhita, Charaksamhita and Susruta.
There is evidence to show, that gurh was known and produced
in this country long before the Christian era. Botanical evidence
favours the idea of India being the home of the parent stock
from which the cultivated varieties of sugarcane have been gra-
dually evolved.

Gurh is one of the cheapest luxuries which the poor of India
have. So far as the consumption among the native population
of the country is concerned, refined sugar is at a great discount,
It is wholly wanting in that flavour and sweetness which make
gurh palatable to them, Their prejudices against refined, or as
it is ofter called loaf sugar, are due not merely to the impression,
right or wrong, that bone is used in its manufacture, but
also to the fact that it does not come up to their standard of
palatableness. Of late years the export trade in sugar has de-
clined. But the acres of sugarcane cultivation quoted below
will show that there has been no decline in it, but rather expansion.
Of the two chief sugar-producing regions in India, in 1847-48,
Bengal had 223,794 acres and N. W. Provinces 595,441 acres
under sugarcane, and in 1887-88, 282,000 acres and 788,000 acres
respectively, Messrs. Thomson and Mylne, the enlightened
and enterprising Zemindars of Behea, in Bengal, have estimated
the area under sugar plants at 21 million acres, the outturn of
coarse-sugar per acre at 1 ton, and the total outturn at 24 million
tons. The total area of sugarcane for the whole of India including
Bengal and the Native States, in 1887-88, has been put in Dr.
Watt’s Econormical Dictionary at 2,107,200 acres: and thestatisti-
cal returns for 1891-92, which do not include Bengal and the
Native States, have put it at 1,940,332 acres, to which if we add
the areas for Bengal and Native States and the areas under sugar-
date, the total would come very near to the estimate of
Messrs. Thomson and Mylne quoted above.

Sugarcane requires well-drained, light, alluvial soil capable
of being irrigated whenever necessary. Stagnant water is its
greatest enemy. It occupies the land for full one year from
March-April. As a rule sugarcane lands are heavily manured
with dung or oil-cake, or both ; the oilcake used was formerly
rape cake, but now it is being rapidly replaced by cheaper castor
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cake. The Provinces which grow most sugar-cane are, in order,
the N. W. Provinces (788,000 acres in 1891-92), the Punjab
(354,000 acres), and Bengal (282,000 acres). The outturn of coarse
sugar per acre has been variously estimated, 27 maunds per acre
béing the average put down in Dr. Watt’s Economic Dictionary.
It is sometimes.so high as 80 to 100 maunds per acre.

The stools left in the ground after harvesting are sometimes
allowed to grow and produce another crop, the process being
known as ratooning and the crop as ratooned crop. Sometimes
as many as three ratooned crops are taken from the same field.
But the yield of the ratooned crop gradually diminishes. The
varieties of sugarcane grown are numerous. They have been
classified as Mauritius canes. Otaheite canes, Bourbon canes,
Batavian canes, Singapore canes, and the so-called Indian or
Indigenous canes. ‘The canes that were formerly grown most
in Bengal were an indigenous variety, and red Bombay canes.
But the latter which was an introduced variety became attacked
by a worm and suddenly died out after it had been cultivated
for a certain number of years. This has been the history of all
cultivated varieties, indigenous or introduced, when cultivated
for a number of years in the same district. That this is a fact
well known to the ryots, is proved by their constantly changing
indigenous varieties of cane for those introduced from other dis=
tricts. Bengal now grows principally a variety of introduced
cane. Sugarcane and potatoe cultivation illustrate powerfully
the well-established agricultural principle of the absolute
necessity of change of seeds at intervals.

Date-palm is grown all over India as a source of gurh and
sugar. Madras, in Southern India, and Bengal, in North India,
are the chief date-sugar areas. In Bengal again, Jessore is the
district well known for its date-palm cultivation and sugar
industry. Those who are interested in date-sugar are referred
to Mr. Westland’s valuable report on the subject.

Cotton is one of the most important agricultural products
Cotton of India. Its cultivation and use have been known
in India long before it was known inany other civilized country
in the world, and authorities seem to be unanimous in thinking
that Europe owes its knowlédge of cotton and its manufacture
to India. Even China with which India has had communication
from very early times, seems not to have been aware of it til
within comparatively recent times. Another very striking
feature in the history of cotton is the fact, that although cotton
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spinning and weaving were known from very remote times,
no direct mention of cotton has been found in the most ancient
Sanskrit works, which, nevertheless, refer to other articles used
for the manufacture of cloth, such as silk, and wool.

The present importance of cotton dates from the enormous
demand of I,ancashire caused by the American War of 1862,
Prior to 1860, the cotton export averaged in value from 200 to
400 lakhs of rupees, but after that year it rose by leaps and bounds
until, in 1864-65, it reached 4,687,972 cwts. valued at 3,387-3
lakhs of rupees, the highest value ever attained. The restoration
of peace in America recoiled heavily on the Indian trade, and the
export fell steadily to just under 800 lakhs of rupees in 1879,
Since then the trade has recovered, and in 1888-89, it stood at
5,331,636 cwts. valued at 1,505'6 lakhs of rupees. The English
manufacturers look upon Indian cotton with disfavour and prefer
the longer stapled American, Egyptian or Brazilian cotton ;
consequently, exports to the United Kingdom have been decreas-
ing. But exports to other European countries have been increas-
ing. This fact has been explained by the difference of machinery
used in the mills in England and in those on the Continent,
The English machinery has been constructed for longer stapled
cotton, while the machinery used in the continental countries
has been specially adapted for the treatment of short stapled
cotton like that of India. The Statistical Abstract relating
to British India returns 8,859,429 acres under cottonin 1891-92*,
The average yield of cleaned cotton per acre varies from 50 Ibs,
to 175 Ibs., the proportion of cleaned to uncleaned cotton being
usually taken as 30 : 100. ‘The Province in which cotton is most
largely grown in Bombay, Berar comes next, then comes Madras
and the North Western Provinces; the other Provinces grow
less than a million acre each. The variety that is cultivated
most is the ‘Bengals’ ; the Hinganhati, the Amraoti and the
Dhollera are also among the most favourite varieties. The time
of sowing is different in different provinces, as is also that of
picking. Generally, it may be stated, that the sowing begins
with the beginning of the rains and the picking begins with
the end of the rains and lasts up to the end of April. The number
of pickings varies from three to five according to the nature
of the crop. Cotton is essentially a sunny crop, too much rain
being injurious to it. As it is a very exhaustive crop, it is seldom
grown two or three years consecutively in the same field, being

*1f Bengal and the Native States be included, the area would be much larger.
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alternated with wheat or millets. As a mixed crop, it is ofted
sown with millets, gram, ¢2/, tisi or linseed.

For a sketch of the cotton industry, the reader is referred
to the next two chapters.

Jute was known to the people of India from very remote
Jute times; but, as the name of the plant or its fibre
is not found in early Sanskrit works, which contain the name ofa
similar fibre, san, it may be doubted whether the plant is
indigenous to India, though India is, at present, the centre of
its cultivation. Besides India, it is known to be cultivated, to
a small extent, in Ceylon, Sunda Islands, South China, Phillipine
Islands, in fact in many parts of Southern Asia. Though
known all over India, it is almost exclusively cultivated
in Bengal, especially Northern and Eastern Bengal. It grows
best in the deltas of the Hughly, the Brahmaputra and the
‘Megna. It delights in the alluvial deposits thrown down by
rivers subject to annual inundation. The development
of jute cultivation and of jute industry is entirely the product
of British rule. With the increase of the British trade in grains,
especially wheat, grew up the demand for gunny bags, and this
gave an impetus to jute cultivation. The ryots sure of the
matket and attracted by cash-return for their labour, began
to throw more of their land under jute and devote more of their
spare time to the manufacture of the fibre into gunny bags.
The area of cultivation began to advance by rapld strides. But
the hand-loom failed to supply the ever increasing demand for
gunny bags. The steam mills of Dundee grew up, and a large
export trade in raw jute was established to feed them. The
application of steam in the manufacture of jute in this country was
not thought of till about 1857, when the first jute mill was started
near Calcutta. Now there are 22 jute mills in the vicinity of
Calcutta. Practically jute cultivation is confined to Northern
and Eastern Bengal, where, in 1891-92, the area under jute was
nearly two million acres. In 1889, the amount of raw jute
exported was 10,553,143 cwt., and the number of bags exported
was 99,79,5687. When these figures are compared with the
figures of the previous twenty years, the steady expansion in the
cultivation and trade of jute becomes at once apparent.*

The jute which is grown in the Western districts of Hughly,

*The first record of Jute Export to Europe in 1828 opens with 384 owts,

Contrast this with the fignres of 1889, and the importance of the Jute trade requires
no other comment.
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Burdwan and 24 Perganahs, belongs to Corchorus Olitorius
with long pods, and that of Eastern Bengalto C. capsularis with
roundish pods. The former is of a finer quality than the latter
but the weight of fibre yielded is less. The finer qualities are
grown in lands round the homesteads of peasants. The coarser
qualities which supply the major part of the trade grow in
low-lying lands, even in the salt-impregnated soil of the Sunder-
bans, which are generally submerged in the rains. The seed is
sown from March to June ; and the harvest, beginning with the
end of June with the earliest variety, continues till the end of
September. When the flowers begin to appear, it is time to cut
down the plants. If cut earlier, the fibre is weak, and if later,
the fibre, though strong, is coarse and wanting in gloss. The
plants after being out are allowed to wither and drop their
leaves for a day or two and then steeped in stagnant water in
some road-side pool. Sometimes plants are steeped fresh. The
period of steeping varies from two to twenty-five days. If
steeped too long the fibre gets rotten and discoloured. When
the proper stage is reached, the cultivator standing waist-deep
in the foul water, pulls off the skin of the stalk nearest to the
root end and then cleverly manages to separate in one pull the
whole of the fibre from the stalk without breaking it. When a
sufficient quantity of fibre has been secured, lre spreads the fibres
on the water and washes them clean very much like a washerman,
The, washed fibres are then suspended from a rope or spread
on the ground for drying. The average yield of clean fibre
per acre is put at 15 maunds. Although the area of jute cultiva-
tion is extending every year, and the little cash that the crop
brings in to the cultivators, at the time of the year when he
stands most in need of it, serves as a great attraction for him,
still it must not be looked upon as a crop that has established
itself as an essential part of our rural economy ; but only as a
subsidiary one to be taken up and put by as the demand for
the fibre fluctuates.

The seat of indigo cultivation and manufacture is Bengal,
Indigo the North-Western Provinces and the Madras,
the Bengal dye being the best all round. But the earliest
European records of indigo mdnufacture are associated with
Western and Southern India. It is very probable that indigo
was first introduced in Western and Southern India, whence
it migrated to Northern India and Bengal which afforded greater
facilities, The development of its cultivation and manufacture
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in Bengal is solely due to the enlightend policy .adopted by the
East India Company, who began by importing good planters
from the West Indies and subsidising their enterprise with
advances. Until the introduction of tea, indigo was the only
industry in which European capital and enterprise, helped by
encouragement from the Government met with marked success.
Similar attempts were made to import sugarcane planters from
the West Indies and establish sugarcane plantations in India on
the lines of indigo plantation, but these attempts utterly failed.
Owing to various reasons which it would be out of place to discuss
here, the indigo enterprise is now gradually passing out of the
hands of the Furopean planters who have hitherto had practical
monopoly of the business, into the hands of the cultivators and
Indian capitalists. This has been specially the case in Madras
where the industry has latterly been thriving, while it has been
declining in Bengal.

The Statistical Returns for 1891-92, put the area under
Indigo for the whole of British India at 541,308 acres. Of this
total area, the N. W. Provinces and Oudh had 259,099 acres;
Madras 212,255 acres; and the Punjab 58,896 acres. To this
may be added 5,000,000 acres for Bengal, as for want of reliable
statistics, the Bengal areas have not been included in the statis-
tical returns, the average annual yield of the dye is estimated
at 15 million pounds.

In T,ower Bengal there are two October sowings and one spring
sowing in April, the crops of both the sowings being ready almost
at the same time. The manufacture begins in July and goes
on till September. In Southern Behar, the principal sowing
begins with the beginning of the rainy season and crop continues
to grow throughout the year, and is reaped in July and August
of the next year. The early rain sowings are ready for the sickle
in September-October. In North Behar, which forms the head-
quarters of the indigo industry, the cultivation is carried on
in a more elaborate scale. The sowing commences in February
and the crop harvested in June. In Madras, it is generally
culftivated as a dry crop. In some parts, it is sown mixed with
millets. In dry land, one cutting is obtained on October, and
another in January. When grown on wet lands, two cuttings
are certain, and sometimes even a third. The system of culti-
vation is least expensive and troublesome in the char lands of
Lower Bengal, where the crop requires no ploughing, no manuring
and no watering. Whereas in North Behar, it is cultivated in
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comparatively high lands, and manures are frequently applied.
Another important point of difference between the Bengal
and Madras systems is, that in the former the industry is
almost entirely in the hands of the planters, whereas
in the latter it is in the hands of cultivators. The present
depressed state of the Furopean market has checked the spread
of the industry and, if the depression continues, threatens at
no distant date, if not the ruin of the industry, at least the
closing of many factories. Although indigo is grown and known
in other parts of the'world, still India has the practical monopoly
of the European trade in the dye.

Poppy (Papaver somniferum) is supposed to be a plant not
Opium indigenous in India, but introduced by the Arabs. At
any rate, though the use of the seed and its oil was known from very
early times, the knowledge of the inspissated juice was certainly
introduced by the Arabs. De Candolle, the highest authority
on the domestication of agricultural plants, seems to differ from
this view ; but modern Indian authorities are arrayed against
him.

The trade in opium is a Government monopoly. It is grown
and manufactured in two special areas : (1) ia the valley of the
Ganges round Patna and Benares, and (2) in parts of Central
India corresponding to the old kingdom of Malwa. ~ In the former
area, the cultivation is a Government monopoly, whereas in the
latter, thie cultivation is free, but a duty is levied on opium
as it passes through the British presidency of Bombay. Opium
is also grown in the Punjab for local consumption, and, to a small
extent, in the Central Provinces. Throughout the rest of India,
it is absolutely prohibited though it is said that in parts of the
wild Himalayan country, it is grown to a small extent,
with little or no control whatsoever. The opium grown
in the Gangetic valley, is supervised by two Agencies, the
Behar Agency with its headquarters at Patna and the Benares
Agency with its head quarters at Ghazipur, In 1889, the land
actually cultivated with opium in these two Agencies was 459,860
acres. Besides the opium grown in the Gangetic valley, the Punjab
has on an-average 18,000 acres; the Rajputana States 178,757
acres ; Ajmir-Merwara 2,854 acres ; Central Indian States 243,494
acres ; and a small area in the Native States of Bombay and the
Central Provinces. On the whole it may be stated that the total
opium-producing area of India does not exceed one million acres.

Under the Bengal system, cultivators enter into an engagement
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with the Government Agents to sow a certain quantity of land for
which they receive aproportionateamountofadvance. Theyare
bound to make over the whole produce, being paid at a fixed rate
according to quality. The cultivation requires greatcareandatten-
tion. Highlands are best suited toit. There mustalsoexist facilities
for irrigation. Manure where available, is plentifully applied to
the crop. The land is repeatedly ploughed and harrowed till
November, when the seed is sown. When the plants flower, the
petals are first removed to serve as coverings for the opium-cakes.
The capsules generally ripen in March, and the operation of
scarifying and scraping then begins. The capsules are scarified
by pointed irons in the evening, and the inspissated juice collected
next morning. In April, the produce is brought by the cultivators
to the Agency, where it is weighed and valued, and the accounts
settled. It goes through a process of preparation in the Agencies
and when dry, is packed in chests and sent to Calcutta, whence
it is exported to China. The average yield of opium per acre
has been put at 10 seers for the whole of India.

Popular opinion seems to suggest that tobacco has been in use
Tobacco in India from very remote times, but historical
evidence is against such a suggestion. It was introduced into
India by the Portuguese about the year 1600, during the latter
part of the reign of Akbar. The aborigines of America are
believed to have known and used the drug long before it was known
in Hurope, where the first tobacco plants were brought about the
year 1660. Captain Ralph Lane introduced it first into England
in 1586 and Sir Walter Raleigh made the smoking of the drug
fashionable. It has since greatly spread to the East, and is now
wide-spread ‘economic plants in the world.

The Statistical Abstract returned 827,121 acres under tobacco
in British India in 1891-92.. No reliable statistics are available
for Bengal; but, it has been estimated, that over & hundred
thousand acres are under this crop in Bengal. This would make
the total for British Indfa a little over 800,000 acres. Tobacco
is grown in every district of India for local consumption. The
principal tracts in which tobacco is grows for export are Rangpur,
Cooch Behar, and Tirhut in Bengal; Karia in Bombay; the
delta of the Godaveri, and Coimbatore and Madura Districts in
Madras. The well-known “T'richinopoli cheroots” are made out
of tobacco supplied by the last two districts, while the ““‘coconadas”
are manufactured from the tobacco grown in the lankas, or
alluvial islands in the Godavery, and are hence called Lankas.
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The tobacco of Rangpur, Cooch Behar and North Bengal is
generally exported first to Calcutta, and thence to Burma to be
manufactured into Burma-cigars. Cigars which pass under that
name are also partly mantfactured in Calcutta.. Next to Bengal,
Bombay had, in 1891-92, the largest area with 86,249 acres, and
Madras stood next with 72,747 acres.

The system of cultivation of tobacco varies in its detail in
different provinces. It conmsists essentially, first in growing
seedings in a nursery, and then in transplanting them in fields
well-prepared and manured beforehand. Facilities for irrigation
should exist. In Bengal, tobacco is grown in a nursery in August,
September and October, and transplanted in November ;: and the
leaves are ready for gathering from January to March. As a
proof of the excellence of Rangpur tobacco, it may be noted that
a medal was obtained by a native of the district for a specimen
which he exhibited at the Paris Exhibition of 1867,

Indian tobaccos are not in demand in the Furopean market,
and this is said to be due to defective curing. The native system
of sun-drying the leaves has been universally condemned, and the
American system of shade-drying proposed as a means forimprov-
ing their quality. Two factories under the supervision of expe-
rienced American curers, have been started, one at Gazipur in the
North Western Provinces, and the other at Poosa in North Bengal,
by a private European Firm (Messrs. Begg, Dunlop & Co.). The

results of their operation are said to be hopeful. The idea }

enamated from Sir E. Buck, the Secretary to the Government’
of India in the Revenue and Agricultural Department, who hoped
that the success of the firm would induce indigo planters in the
neighbourhood to take up the industry. This hope, however,
has not yet been realized.

Sericulture is a very old industry in India. Silk is found
Silk mentioned in early Sanskrit works. But, it is
almost certain that neither the mulberry nor the silk worm was
indigenous in India. When the East India Company established
their trade marts in Bengal, they found the silk industry in a
declining state, and took great pains to revive it. As Bengal
has always been the chief seat of mulberry cultivation, they
established several factories with numerous filatiires in each,
to which the cultivators brought their cocoons. ‘They brought,
in 1769, a company of Italian reelers to teach the Italian system
of reeling to their factory hands. Bengal silk soon became an
important article of trade and superseded all other silk in the
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European market. The palmy days of Bengal silk-industry
lasted till 1833, from which year the company abandoned the
trade on their own account and it fell into private hands. Seri-
culture has ever since been steadily declining. Bengal silk which
was once the glory of India, and which, at one time, almost
monopolized the European market, has now hardly any demand
outside India. For instance, the annual export of raw silk from
Calcutta about the time when the trading operations of the
Company ceased, was about one million Ibs., and now the average
export of raw silk seldom rises above 6 hundred thousands pounds.
Estimated by its value, the decline in the export trade of silk
becomes still more conspicuous. The imports of raw silk into India
now exceed the exports. The silk of Japan, of China, and of the
countries bordering on the Mediterranean now controls the
European market,

At present the industry still clings to its old head quarters,
namely the districts of Murshidabad, Rajshahi, Bogra, Maldah,
Beerbhoom; Burdwan and Midnapur. The cultivators grow the
mulberry plants and rear the silkworm which feeds on the
mulberry-leaf. Cocoons raised by the peasants are not dealt
with by them, but find their way either to small native filatures
where they are reeled in the rough native fashion and usually
used in the hand-looms of the native silk-weavers; or they are
brought to the large European factories where they are usually
reeled and worked up by machinery and then consigned direct
to Europe. Mulberry is a perennial plant, and in this respect
differs from most agricultural plants of India. Three bynds of
silkworms are usually obtained in the year, namely in November,
March and August, The silkworm proper of Bengal (Bombyx
mori) is a thoroughly domesticated species. Besides this, there
are several species of wild silkworms tHat abound in the jungles
of Chutia Nagpur, in Bengal, of am, and of the Central
Provinces. The ‘wild silks’ are known by the common name
of fussur, while the cultivated silks go by the name of garad.
Of these the wild silks, ers and muga of Assam are well known
and are great favourites. The eri-worm feeds on castor-oil
leaves, and the muga-worm on sum leaves. The jungle plants
which fumnish food for the wild silkworms are, asan (Terminalia
tomentasa), sal (Sharga, robusta) bear or kul (Ziriphus jujuba), &c.

The present decline of Bengal sericulture is believed to be due
to silkworm plague (pebrine), bad reeling and hard competition
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with Japan, China and Mediterranean silks, and attempts are
now being made by the Government to arrest this decline,

Tea, Coffee and Cinchona are crops with which the peasantry
Tea of India have little or no connection. These
agricultural industries are almost exclusively financed by European
capital, supervised by European skill, and except in the case of
coffee, were introduced into India under the auspices of the
British Government,

Tea is generally taken to be a native of Assam whence it was
introduced into China at a remote past. But recent authorities
do not seem to favour this general opinion. They hold that the
so-called indigenous tea-plants found wild in the forests of Assam
are escapes from cultivation, and that Manipur is its real home.
The discovery of the tea-plant growing wild in Assam is, generally
attributed to two brothers, named Bruce, who brought back
specimens of the plant in 1826. ILord William Bentinck, in 1834,
made arrangements for the introduction of its cultivation into
India. Plants and seeds were brought from China the following
year, and Government took upon itself the formation of experi-
mental plantations in Upper Assam, and in Kumaun and Gharwal.
Skilled manufacturers were also brought from China, and the
leaf they manufactured was favourably reported on in the London
market. Soon after, private enterprize took up the business and
Government gradually retired from the field. The first Company
that was found was the Assam Tea Company (1893). The
success of the Tea Companies which gradually sprung up led,
since 1859, to wild speculations in Tea-shares both in India and
in England, and the crash came in 1865. The industry did not
recover from the effects of this crash until 1869, Now tea has
established itself in Assam, the Darjeeling Dwars, the Punjab,
and the Districts of Kumaon and Gharwal in the N. W. Provinces.
It is extending gradually in the Chittagong district, in the Nilgiri
hills, on the slopes of the 'Chutia Nagpur hills, in Bhutan Duars,
and even in Arakan.

The total tea-area actually under cultivation, in 1891-92, was
266,219 acres, exclusive of 48,091 acres in Bengal. Of this area,
241,586 acres werein Assam. The average out-turn of the mature
plant in Assam is put at 290 1bs. per acre, and the total annual
out-turn is estimated at nearly 50 million.pounds. The export
from Assam into Bengal is approximately valued at 2} million
pounds. The area of tea in the N. W. Provinces, in 1891-92,
was 9,374 acres; Punjab 9,011 acres; and Madras 5,481 acres.
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Until recently almost the whole of the total exports used to go to
England, but now attempts are being vigorously made to introduce
Indian tea into the markets of Australia and the United States,
and already an export trade with these ¢ountries has sprung up.
The export of tea from the Punjab and the Darjiling Duars to
Central Asia has also been steadily increasing of late years.

Three main varieties of tea are recognized in India, namely,
the indigenous Assam, the China, and the hybrid ; of these the
last is most in demand among the planters. The plants are
raised from seeds which are sown carefully in prepared nurseries
in December and January. The seedings are ready for trans-
plantation in April, and the operation goes on till July. The site
of tea-gardens should be raised and well drained, and, if possible,
on the slopes of hills. Plantations succeed best in virgin jungle
clearings. Unlike most Indian crops, tea is a perennial plant,
and for two years after transplantation, requires careful weeding.
Afterwards the plant requires pruning every year in winter.
From the third year the plants begin to bear, and the yield
reaches its maximum in the 10th year. Before being ready for
export, the leaf undergoes the processes of withering, rolling, drying
and sorting. ‘

Like tea, quinine-yielding cinchona has been introduced into
Cinchona India at Government initiation. It conmsists of
many species all of which ate natives of tropical South America.
It was first introduced into Europe about the year1639byCountess
of Chinchon, hence the name Cinchona. The consumption of the
bark in Europe gradually increased, wholesale and indiscri-
minate destruction by the bark-collectors of cinchona plants
in their native forests continued, and, as a natural result, prices
tose. ‘The effect of this rise in price was severely felt in India,
a great quinine consuming country. With the intention of
starting cinchona plantations in India, Mr, C. R. Markham,
C.B., was, in 1858, deputed to South America with a view to
collect cinchona seeds and plants, A patch of forest land in the
Nilgiri hills, Madras, was taken up and cleared by Government
to start an experimental plantation. The remarkable success of
the experiment led some of the Furopean residents in other
highlands and hills of the Madras Presidency to take up the
cultivation which thus gradually spread over many districts of
the South. In the Bengal Presidency, the cultivation was first
started by Dr. Anderson, Superintendent of the Royal Botanical
gardens, Calcutta. The success of the Government plantation in-
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Darjiling, Bengal, has been mainly due to the efforts of Dr. George
King, the present Superintendent of the Royal Botanical Gardens
and Director of the cinchona plantations, Bengal. The barkismanu-
factured on thespot by a Government quinologist into a form of
cheap quinine known as febrifuge. The febrifuge has been steadily
replacing imported quinine, and special facilities have been
afforded by the Government of Bengal, since 1893, for the disse-
mination of this cheap and very necessary drug amongst the rural
population of the malaria stricken districts of Bengal, through
the agency of the post office. No such use is made of the bark
of the Nilgiri plantations.

The total area of Cinchona cultivation in Madras, in 1891-92,
was 10,799, acres, of which the four Government plantations on
the Nilgiri-hills comprise nearly 900 acres. The Government
plantations in the Darjiling district comprise an area of nearly
2500 acres. Besides the Government Fstate a few private
plantations have been started covering about a similar area.
There are about 30 to 40 species of Cinchona with several hybrid
forms. The species grown on the Nilgiri Hills and in the South
generally are C. officinalis, C. succirubra ; and C. ledgeriana, C.
succirubra and C. calisaya are the principal kinds grown in
Bengal.

The plants may be raised either from seeds or cuttings; the
former mode is cheaper and usually adopted. The seeds are
sown thickly in a seed-bed previously prepared and manured with
leaf-mould and protected from sun and rain by a thatch. In about
two to three weeks the seeds germinate and the seedlings when
possessed of two or three pairs of leaves are transplanted to
a nursery. When about 4 to 5 inches high, they are again trans-
planted to a fresh nursery whence .they are planted in their
permanent site when about 12 inches high. In the Nilgiri planta-
tions, the seedlings are transplanted only once before being
planted in their permanent sites. The plants yield their first
harvest of bark in about five to seven years according to the
species. The site of the plantation should be sloping, with rich
humus soil and porous subsoil, so as to afford facilities for speedy
drainage. Nothing is more harmful to Cinchona plants than
stagnant water at their. roots. The plants should be rather
closely put so as to promote clean erect stem and afford shade
to the superficial root-lets.

Unlike tea and cinchona, Coffee does not owe its introduction
Coftee into India to British auspices. It is generally
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believed that about two centuries ago, a Mahomedan pilgrimnamed
Babu Budan, on his return from Mecca, brought seven seeds with
him to Mysore where the hill range in which he planted them still
goes by his name, The cultivation continued on a small scale
and remained confined among the native peasantry, till Mr.

Cannon took up the industry and established a plantation in 1830
at Chikmulgar in Mysore. At the present day, coffee planting
is concentrated in the Madras Presidency, especially Mysore.
A few acres of coffee-plant, however, exist in Lohardagga and
Chittagong, Bengal, in Assam, and in Bombay. The area under
coffee in British India, in 1891-92, is returned at 127,648 acres,
of which 65,371 acres are in Madras, and 62,167 acres in Coorg,
and only 82 acres in Bombay. In this return the Mysore area as
belonging to a Native State has not been included. Dr. Hunter
in his Imperial Gazetteer puts the area of coffee in Mysore at
159,165 acres, in 1881-82. -

Coffee is a perennial shrub growing to the height of 15 to 20
ft. For successful coffee cultivation, the climate must be warm
and moist, rainfall ample but not excessive, soil rich in vegetable
mould such as new ]u.ngle clearings, and the site suﬂiciently
protected and shady. ~The seeds which are berries are sown in
December in a nursery specially and carefully prepared beforehand,
and the seedlings transplanted to their permanent sites from
June to August. In the second year the plants are topped to
keep down their height, and in the third year they begin to bear ;
but it is not until the seventh or eighth year thattheshrubs are
in full bearing. The flowers appear in March-April, and the
berries ripen in October-November.

The preparation of the berry to make it fit for the market con-
sists in, (1) Pulping or removing the pulp which covers the seed;
(2) Fermenting, to remove the saccharine matter ; (3) Washing ;
(4) Drying; (6) Peeling or removing the parchment’ (outer
coating) and ‘silver’ (inner coating); and (6) Sizing and winnowing.
The last two operations are not performed by the planter but by
the shipper.

The table given here regarding the number of live-stock, carts,
Agricultural  and ploughs in British India (excepting Bengal),
Stock in 1891-1892 will form a fitting sequel to the
summary attempted above of its agricultural condition :
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Attempts to improve and expand the indigenous agriculture
Agricultural  have been made by Government ever since the
m’ time of the East India Company, as is well shown
auspices. by the history of the silk industry in Bengal ; of
the introduction of Carolina paddy, American cotton, tea and
cinchona ; of the extraction of fibre from hemp; and of the
formation of sugarcane plantations on the model of those in
the West Indies.

But there existed no organization for this purpose previous to
Agricultural 1872, when a department of Revenue Agriculture,
Departments  and commerce was established under the Govern-

463



ment of India, with Mr. A. O. Hume as its Secretary. The
department was subsequently abolished, but revived by Lord
Ripon by whom the scope of agricultural improvements was
considerably enlarged. There can be ne two opinions on the
far-sightedness of this measure.

Demonstration or Model Farms have been established in
Demonstration different provinces all under Departmental super-
Farms vision, some financed by Government, and some
by local Zemindars and Rajas. In Bengal, there are the Sibpur
Government Farm, the Burdwan Raj Farm and the Dumraon
Raj Farm, the two latter being maintained by the two Raj
estates respectively ; in the North-Western Provinces and Oudh,
the Cawnpur Experimental Farm maintained by Government ;
in Madras, the Saidapet Government Farm ; in, Bombay, the
Government Farms in Khandesh ; and in the Central Provinces
the Government farm at Nagpur. Besides these, there are some
minor farms in the Punjab, Assamn and Burma. Of the Govern-
ment Farms, the one at Saidapet has lately been reduced to a
small school-farm attached to the local agricultural school. This
farm and the Cawnpur Experimental Farm, have for a number
of years carried on a very valuable series of experiments which,
though they have failed to develop any very important improve-
ments in the farming practices of the country, have, nevertheiess,
succeeded to clear out some rational principles of agriculture.

The experiments of deep versus shallow cultivation carried
Deep versus  ©0 at the Saidapet and Cawnpur Farms clearly
Shallow established the greater efficiency of the former
ploughing provided it is.gafeguarded by certain precautions.
These precautions are, thatthe soil should never be deeply
stirred just before sowing time. For seed-bed, the soil should be
worked to the depth of 2 or 3 inches and not more. It is also
extremely unwise to stir the soil deep after the rains, as deep
cultivation at this time exposes the soil to undue evaporation,
and tends to make it lose that very element which it should retain.
With these precautions, deep cultivation has generally been found
useful, especially in clay soils. It makes it easier for the roots
to penetrate deeper and spread wider in the soil in search for
food, and thus facilitates the growth of crops. The usefulness
of deep cultivaion experimentally established in the two farms
mentioned above have further been corroborated by experiments
in other farms, as the Dumraon Raj Farm ; the Sibpur Farm,
near Calcutta etc. Neither is it unknown to the cultivators,
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because ‘they not unfrequently resort to spade-cultivation in
garden-culture and in reclaiming waste-lands. The spade or
Kodali may or may not invert the soil, but:stirs it to a great
depth, and its only drawback is its extreme costliness which
makes its general adoption impossible. Where circumstances
of climate and soil make it a necessity, deep-cultivation and
implements fit for it are not wanting, For instance, the heavy
nagar plough of Bundelkhund, and similar heavy ploughs of the
Deccan and the Ceded Districts are native implements to work
the soil to some depth.

Ploughing in the English sense of the term means cutting
Boil Inversion a clean furrow of 4 to 9 inches deep, and 4 to 9
inches wide, and inverting it asa clean compressed slice. Plough-
ing in this sense is unknown in India. Indian ploughs are really
1o ploughs at all but mere grubbers which stir up the soil without
inverting it. Whether soil inversion is a necessity has not yet
been clearly established. In fact, where the subsoil is sandy,
as in most parts of the large deltaic areas; or contains some
poisonous substance, as the lower oxide and sulphate of iron,
‘and poisonous organic acids and salts, soil-inversion is positively
injurious. But in clay lands, where there is a tendency for a ‘pan’
to form immediately below the few inches (2 to 3) of surface soil
stirred by the native plough, soil-inverting plough confers agreat
benefit; the poisonousandunwholesomesalts andacidsbeingbrought
to the surface suffer oxidation and are thereby rendered inoccuous.

All English ploughs possess a soil-inverting breast plate or
Ploughs mouldboard, but the so-called native plough
possesses no such appendage, and herein lies the essential difference
between the two ploughs. To the difference in the mode of their
working noticed above is to be added the further difference,
that the soil-inverting plough works up the whole surface soil in
one attempt, whereas the non-inverting native plough must work
up and down across the field several times for stirring up the whole
of the surface. Several ploughs have been invented in India,
under the auspices of the seveial provincial agricultural depait-
ments, in which all the appendages of the English plough have
been discarded excepting the mould-board ; and in most of these
inventions, the mould-board more closely approaches that of the
American chilled ploughs than the long and curved boards of
Howard’s or Ransome’s English ploughs. ‘The preference for the
model is due to the fact that the short and more flat American
mould-boards turn up a jagged furrow slice and thereby serves

165



the purposes both of ploughing and cultivating simultaneously.
These newly invented ploughs have not become popular with the
ryots, and there is much doubt whether they will ever be so;
but the fact that they are largely used by Furopean Indigo
Planters in Lower Bengal, Behar, and the North-western
Provinces is rather a hopeful sign.

The ploughs used by the Bengal planters are :—

1. The Sibpur plough invented by Mr. Ambika Charan -Sen,

.late of the Bengal Agricultural Department, and subsequently

improved by other officers of the Department. Its priceis Rs. 7.

2 The Hindustan plough of Calcutta, priced at Rs. 10-8
(No. 1) and Rs. 11-8 (No. 2).

8. Sealy’s “Tum-over” plough manufactured and sold by
Messts. Sealy & Co., of Motihari, Tirhut, priced at Rs. 5-8.

4. The Bhagulpur plough invented by Mr. Sakhawat Hossein,
late of the Bengal Agricultural Department, priced at Rs. 5.

« b. The St. Jessop’s plough made by St. Jessop, Civil
Engineer, Bankipur, priced at Rs. 8.

In the North Western Provinces, the ‘Kaiser’ and the ‘Baldeo’
ploughs, made in the workshops of the Cawnpore experimental
farm, are reported to be popular with the cultivators.

In Madras, the ‘Climax’ (Rs. 6), the E.P.” (Rs. 10-8), and the
‘cotton soil’ plough manufactured by Messrs, Massey & Co,,
are reported to have found favour with the ryots.

Whatever may be the advantages of steam-ploughing, the
Steam-Ploughs circumstances by which the farm practices of this
country are governed render the use of steam-ploughs almost
impossible. The division of cultivated land into small areas,
the absence of roads to transport the heavy machinery from
place to place, and the difficulty of effecting repairs, are almost
insuperable obstacles in the way of their introduction. Mr.
Bhupal Chandra Basu, in his ‘Notes on Indian Agriculture’
mentions two instances of the use of steamploughs in India,
the first in the district of Banda, in 18-1, and the second in
Captain Chapman’s estate at Bati, OQudh. The undertaking proved
profitable in Banda in working up a large area of land infected
with kans (saccharum spontaneum) a coarse grass very difficult to
eradicate ; but it had to be ultimately given up as no other
suitable site for the employment of the steamplough could be
found. In the Bati estate also the steamplough was successful
in reclaiming a large area of waste land thickly matted over with
reeds and roots, But here also the enterprize had to be given up.
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Thousands of acres of land in the North Western Provinces
Reclamation of have been rendered perfectly barren by saline
Usar Land incrustations, called rek, which consists of a mix-
ture of sodium chloride (common salt), sodium carbonate (sajimats)
and sodium sulphate in varying proportions. Such rek-infected
soils go by the general name of Usar. Usar lands are rare in
Bengal, except in Behar where it occurs here and there in small.
patches. Various experiments have been made by the N. W.
Provinces Irrigation and Agricultural Departments to reclaim
such lands, but with indifferent success. The only experiment
that seems to have met with a great measure of suécess is that
devised by Mr. Mahammad Hussein, late Assistant Director of
Agriculture, N. W. Provinces, and an ex-pupil of the Royal
Agricultural College, Cirencester. Mr. Basu thus writes of
Mr. Hossein’s plan. ‘‘“The modus operandi consisted in first’
enclosing the Usar land for two or three years with the object
of encouraging the growth of vegetation, and the formation of.a
fertile over-covering of humus. A cattle station was then formed
on it in order to obtain manure, the cattle partly paying their way
by the sale proceeds of the milk. Fields were marked out and
embanked in order to hold up several inches of water in the
rains. On the ground being sufficiently softened,.......... it
was ploughed up, manured, and sown with rice. If the rice took,
a winter crop followed. The field might then be regarded as
reclaimed and could be let to a tenant™.

It will serve no useful purpose to enter into the discussion as
to the origin of these saline incrustations. The prevalence
however of Usar lands along the banks of canals in canal-
irrigated areas and in saucershaped depressions lends itself to the
general belief that rapid evaporation of moisture from the surface-
soil, under the influence of a hot sun, in the water logged areas,
unduly accelerates soil-capillarity which draws up from the
subsoil the injurious salts mentioned above and leaves them on
the surface as an incrustation.

Cattle-dung is the only manure which is universally known
Manares and and used in India. Analysis has disproved the
m%m'noﬁon that in manurial value, the Indian cattle
manure. manure is inferior to. English farmyard manure.
It has also exposed a very common fallacy, namely, that the ashes
of the dung are as valuable as the whole dung, although in certain
localities for special reasons, and under exceptional circumstanee,
ashes yield better results than the whole dung. Valuable as
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cattle-manure is, it may be rendered still more valuable by

conserving the urine and protecting the manure heaps from rain
and hot sun.

Careful study of the manurial experiments conducted in the
Saltpetre farms at Saidapet, Cawnpur, Dumraon, Bhadgaon,
Sibpur ete., show clearly that nitrate of potash or saltpetre
(shora) is a manure very beneficial to cereal crops and also to
sugarcane. The benefit, it must be noted here, is not from an
experimental point of view only, but from an economical point
of view also. Experiments have shown that the outlay in
the application of the manure is more than twice covered by the
increase in outturn. Mr. Fuller, the Director of Agriculture
and Settlement, Central Provinces, writes : ‘If the experiment
of the past seven years have shown anything plainly, it is that
saltpetre is one of the most potent manures available”. Salt-
petre however when used alone soon exhausts the soil ; and this
exhausting nature of the manure may be remedied by adding
to it other mineral manures, or simply ashes. But however

valuable saltpetre may be as a manure for cereals, the ryots have
not yet taken to it.

The use of bones as a manure is unknown in India. They are
Bones collected and crushed in and about Bombay
and Calcutta into meal for export, principally to England where
they are treated with sulphuric acid and sold as dissolved bones.
Experiments to test the manurial value of bone-meal for various
crops were made in sgeveral Government Experimental Farms,
but the results were anything but encouraging. Some soils were
greatly benefitted by a dressing of bone-meal, while others derived
no benefit, or were sometimes even positively injured by the
application. Soils rich in organic matter seem to be more fitted
for this manure. As yet the use of bone-meal is confined to tea
and indigo plantations; and to create a demand among them
the operation of bone-crushing by dhenki was started some
three years ago at Jalpaiguri, Darjiling and Saran jails, and the
product was almost entirely taken up by the neighbburing
planters. But for sanitary reasons, the manufacture of bone-
meal in the above mentioned jails has from this year been dis-
continued. The future of bone meal as a probable manure
for India is said to be extremely uncertain ; but if a priori consi-
derations have any value, there is every reason to believe that
bone-meal or some chemical preparation of it has a great future.
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Night-soil is a very valuable manurial matter, but the repul-
Night-Soil sive smell that issues from it has stood in the way
of its gemeral use in most countries of the world. In India its
fertilizing powers are well known to the ryot, but it is seldom
used as a fertilizer outside the limits of certain municipal towns,
which have undertaken to dispose of their nightsoil in a manner
which, while it secures their primary object of sanitation, also
at the same time serves the agricultural interests of the country.
Faruckabad and Cawnpur in the North-Western Provinces,
Amritsar in the Punjab, and Poona in the Bombay Presidency
offer noteworthy examples of the utilization of nightsoil and
of the different modes of its conservation and preparation to make
it fit for use. Readers interested in this question are referred
to the interesting chapter on ‘Night soil’ in Mr. Bhupal Chandra
Basu’s ‘Notes on Indian Agriculture’. Before leaving this subject,
it would interest our readers to know, that urine is much more
valuable than the solid nightsoil ; that the soiled matter of the
former contains 4} times as much nitrogen as the soiled matter
of the latter, while the proportion of phosphoric acid is the same
in both ; that these two elements, namely nitrogen and phos-
phoricacid, are two of the most valuable ingredients in a manure,
and that China and Japan are the only two countries in the world
where the knowledge of the value of nightsoil and urine has
been practically utilized all over the country.

In large cities like Calcutta, Bombay and Madras, the nightsoil
Sewage diluted with -water is conveyed through under-
ground sewers and discharged in places outside the cities. The
name Sewage is given to such a mixture of nightsoil and water.
It has largely been utilized in France and Belgium and, to a small
extent, in England, to irrigate farms, which are hence called
sewage. farms. The sewage of Calcutta is discharged into the
sewage canal on the border of the Salt Lakes, and along both
sides of the canal, for about half a mile, a certain area of land has
been reclaimed by filling it with town-sweepings. This area is
cropped with rain and winfer crops, the latter being irrigated
with sewage-water, Of course, a small quantity only of sewage
is thus utilized, the rest being wasted. In Bombay also a small
quantity of sewage is utilized, but the rest is. wasted. In Madras
alone, the sewage question has received most attention, so as to
serve the purposes of both sanitation and agricultural economy.
For more detailed information on this point, the reader is referred
to the pages of ‘Notes on Indian Agticulture’.
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Closely connected with the question of the disposal of nightsoil
Town-sweepings and sewage with a view to restore fertility to
the soil as well as to secure better sanitation along with it,
is that of the disposal of street-sweepings in towns, which is often
a heavy item of expense to our Municipalities. A means devised
to subserve the ends both of agriculture and of sanitation will
therefore be a great boon to the country. The proper destination
of street sweepings is the field of the cultivator where they would
serve as manure, provided he is safeguarded against their insani-
tary effects. In Calcutta, they are partly used to reclaim certain
swamps lying to the south-east of the town ; in Madras, it is
reported that a part is sold and used as vegetable manure ; and
in Poona, they are burnt to ashes and the latter mixed with night
soil to make poudrette. The practice of most Municipalities
which use them to fill up foul tanks and ditches in towns, is most
reprehensible on sanitary grounds, and can not be too soon put
a stop to.

It is a standing complaint with the English millers, who are
Steam threshing the great consumers of Indian wheat, that it
contains an injurious and excessive admixture of small and
shrivelled grains of seeds other than wheat and of dirt and pebbles.

_It is for this reason that Indian wheat does not secure a price
and a demand proportionate to its undoubted intrinsic merit,
and that the merchant is compelled to admit a percentage of
impurities. With the object of obtaining clean wheat, Mr. Ozanne,
Director of Agriculture, Bombay, induced Messrs. Balmer Lawrie
& Co., the Calcutta agents of Messrs. Marshall and Sons of
Gainsborough, to take their steam threshing machinery imported
for exhibition in Calcutta, in 1883, over to Bombay to put to
practical test his contention that it would pay to import steam
machinery and to wotk it for hire. Several trials were made in
the wheat season of 1884-85 in various parts of the Bombay
Presidency, and although the ryots did not take to this innovation
kindly, the results warranted his conviction that the utilization
of steam machinery would effect the desired improvement, His
Highness the Thakore Saheb of Morvi, Kattywar, is also reported
to have brought a steam thresher and made trials in his State.

Experiments have been instituted by several Provincial
Silage Agricultural Departments as well as the Military
Department to store green grass and green fodders of all kinds
in under ground pits called silos. The sides and bottoms of the
pits are made water-tight by masonry work or simply well ramming
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them with clay. The silo thus constructed is filled with gteen
grass which is well trodden and ultimately covered up in an air
tight manner with earth which presses upon the mass uniformly.
After two or three months, the fodder is ready to be taken out
and given to thecattle. Whilein thesilo, the grass undergoes slight
fermentaion as long as the air enclosed in the holes and interstices
of the mass of grass is not exhausted; and as fresh air cannot
enter, the fermentation does not go on to an injurious extent
so as to make the grass useless, The fodder taken out of the
silo is called stlage. Even a course grass unfit for cattle-food
in fresh state may in this manner be converted into wholesome
fodder. Ensilaging is one of the best means of providing green
fodder for cattle at a season when it is most scarce. The results
of the trials are very promising, but as yet the ryots have not
taken to ensilaging.

One of the principal causes of the deterioration of Bengalsilk,
Silk Experiment once the great favourite of the world, has been
supposed. by competent authorities to be due to a disease which
is akin to, if not identical with, what is called in France, pebrine.
Mr. Nitya Gopal Mukerjee, a Cirencester Graduate, was deputed
by the Bengal Governmant to France to study the genesis of the
disease and to learn the mode of its eradication as practised
in France and known as the system of Pasteur. On his return
from France, he established experimental silk-stations at Berham-
pur, Kalimpong in the district of Darjiling, Pukhuriain Manbhoom
and Babuikhali in Jessore, all in Bengal. As the result of the last
nine or ten years’ investigation, Mr. Mukerjee is reported to have
discovered a process of eradicating the disease, and to have
entirely freed the eggs from its germs in the districts in which
he works.

Reprinted from “A History of Hindu Civilisation during British Rule’’ by Pramatha
Nath Bose, published in 1894, Vol ¢i, Book iv, Y

The author states in the preface to the above book : “I have also to gratefully
acknowledge my obligations to Mr. G. C. Bose, M.A., M.R.A.0. for the chapter on Agri-
oulture’”.

Reviewing the book in the Calcutta Review, 1895, Vol 100, page 128, Romesh
Chandra Dutt remarked: “We must hasten, however, to the Fourth Bool, the last
in these volumes, which contains interestingand valuable information about Agriculture
and Industries. Mr, G. C. Bose, a specialist in Indian Agriculture, contributed the
chapter on Agriculture, and it is in every way worthy of him.”
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