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“Development or growth refers to the process whereby the people of a-country
or region come to utilize the resources available to bring about a sustained increase
in per capita production of goods and services.””! With this definition in view,
agricultural development should aim at a sustained increase in per capita produc-
tion of goods and services and also consider utilization of the available resources.
It is said that in developing countries the farmers always speak about scarcity of
certain resources but never try to utilize existing resources to the best possible
manner or consider the possibility of developing new resources and to substitute
them for the scarce ones.

Investigations made into various studies may prove to be of practical utility
to see the extent to which development can be brought about by using various
available resources and to explore the possibility of developing some new ones.
It is proposed to study from cross-sectional data, the extent of growth that can be
achieved from development of well irrigation and changes in the cropping pattern.

IRRIGATION AND WATER SUPPLY

Farming is a struggle over nature® and the success is neither easy for the
peasants nor for those who want to help them. Except the heavy rainfall coastal
zones and the Indo-Gangetic plains, the deficiency in rainfall causes harm to land
and cattle and scveral times leads to occasional famines.

Irrigation has therefore a significant part to play in shaping of the agricultural
economy of India. Only 15.5 per cent of the total tillable area is reported to be
under irrigation. Roughly 53 per cent of the irrigated area is fed by canals,
11 per cent by tanks, 25 per cent by wells and 11 per cent by other sources. A
regional analysis of the proportion of the area irrigated to total area sown reveals
the unsatisfactory situation in the various States in respect of irrigation facilities.
The area under wells and other sources is capable of rapid expansion. In Maha-
rashtra, irrigation from wells is the largest source but over one lakh wells were
not in use.> There is also a great possibility of utilizing the flows of several rivers
which could very well be utilized for generation of electric power and irrigation
by way of canals. Construction of dams like Bhakra Nangal, Koyna, Hirakud,
etc., has provided immense resources both for irrigation and small scale industries.

1. H. F. Williamson and J. A. Buttrick (Eds.): Economic Development, Principles and
Patterns, Prentice-Hall, New York, 1954, p. 7.
2. L. D. Schwing, “Agricultural Problems of Middle East,”” Journal of Farm Economics,
Vol. 35, 1953, pp. 582-594.
Season and Crop Report, Maharashtra State 1960-61, pp. 38-39.
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The power generated will be useful for lifting underground water at a reasonable
cost and thus bring more area under secured irrigation.

Irrigation aids directly and indirectly in agricultural production. It permits
changes in cropping pattern and introduction of more profitable crops. To
add to that, it reduces the uncertainty of depending entirely on nature for rainfall
and permits to accept the up-to-date technology of using manures, fertilizers,
insecticides, pesticides, hybrid seed and machinery to the optimum extent. The
risk is greatly minimized in using the recent technology. It permits intensive use
of labour and capital and also aids in capital formation as can be seen from the

following studies.
SOURCES OF DATA

The data collected in the Farm Management Scheme of the Planning Com-
mission, Government of India, in the Nasik district during 1954-57 by the cost
accounting method were used by the author for his Ph.D. dissertation work at the
Kansas State University, Manhattan (U.S.A.). The same has been presented
here to reveal the quantitative levels of agricultural development. The data
collected under the departmental research schemes, viz., “Socio-Economic Survey
of Nhavari Village”* and “Blasting of Wells by Air Compressor Units”® have
also been used in this paper for similar purpose.

Consider an average farmer in the Nasik district having 8.4 acres of dry
land, 1.6 acres of irrigated land, 110 days of October-November family labour,
74 days of June-July bullock labour and Rs. 404 of working capital with limita-
tions of growing a specified quantity of foodgrains and fodder for use of his family
members and for a pair of bullocks. The cropping plans for the three years with
optimum level of working capital are given in Table I. Using the technique
of multi-period programming, plans for various years will be as follows. The
plan for the first year yields a net profit of Rs. 1,423 after deduction of all variable
costs. Shadow prices of dry and irrigated lands are Rs. 64.71 and Rs. 578.74
respectively per acre. The marginal productivity for onc acre of irrigated land
is very high and it induces the farmer to increase acreage under irrigation by deepen-
ing of well and borrowing money from government for the purchase of oil engine
for lifting water from the well. All the available family labour is not used for
crop production and hence it can very well be used for deepening of a well.

During the sccond year, the irrigated area under the command of well be
extended to 3 acres. Providing optimum working capital of Rs. 573 for the crop-
ping plans, the net revenue realized is Rs. 2,114. This is about 1} times the net
revenue of the first year and the farmer will be in a position to repay a part of the
loan and can also spend additional amount on consumption. All the home labour
is fully used and additional demand for few more days, both of human and bul-
lock labour, is met by hired labour.. The shadow price of one acre of irrigated
land is still to the extent of Rs. 563.29 and the farmer can profitably increase the
area under irrigation to the maximum possible extent of 5 acres, i.e., half of the
holding under irrigation.

. 4. Report submitted to AGREsco, May, 1965 by Agricultural Economics Section and Extension
Wing, College of Agriculture, Dhulia. (Unpublished.)
5. R.S. Savale, “Economics of Blasting of Wells by Air-Compressor Units” Magazine of the
College of Agriculture, Dhulia, January, 1965.
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The third year cropping plan having 5 acres of dry land, 5 acres of irrigated
land and other resources being the same, will need for optimum plan Rs. 839
of working capital. The net returns realized will be Rs. 2,904. There is no
further physical limit for increased irrigation. Even with this plan, the net returns
have greatly increased (from Rs. 1,423 to Rs. 2,904). The farmer will be in a
position to repay all loans taken for the purchase of oil engine within a period of
4 to 5 years and increase his level of consumption and general standard of living.
The growth is not temporary but is of permanent nature. With increased irri-
gation facilities and utilizing the existing resources fully, it is possible to double
the net revenue of the farmer within a short period. With multi-period programm-
ing model,® it is possible to give a long range programme of farm plans by consider-
ing capital accumulation in previous period. It is therefore possible to utilize
his resources in the best possible manner.

COMPARISON OF BENEFITS FROM DRY AND IRRIGATED FARMS

The data from Farm Management Scheme referred above have been used for
framing input-output coefficients and plans were worked out on 1620 IBM by linear
programming method.  All plans are with optimum level of working capital and
hence marginal net returns to additional unit of capital are zero.

With optimum capital, when the minimum restriction of growing crops pro-
ducing required quantity of grain and fodder is fulfilled, the crops included in the
plan remain the same, but the acreage under the most profitable crop increases
with increase in the size of farm. A comparison of dry and irrigated farms (Table
1I) indicates that the cropping on irrigated farms is both capital and labour inten-
sive. The total net returns realized and the net returns per rupee of capital invested
on irrigated farms are comparatively more. A comparison of same size of dry
and irrigated farms, say of 10 and 20 acres, reveals that the expected net returns
from 10-acre irrigated farm are Rs. 4,853 while the same size of dry farm can yield
only a sum of Rs. 535, In the case of 20-acre farm, the irrigated and dry
farms promise a sum of Rs. 10,363 and Rs. 1,159 respectively of net returns.. Thus
the net returns are almost nine times more in case of irrigated farms. The table
also reveals that the net returns from 7.5 acres of irrigated farm are almost equal
to a 60-acre dry farm, showing a large potential for irrigation in agricultural
development.

Net returns per rupee of capital invested in different sizes of dry and irrigated
farms also reveal that the investment in irrigated farms is paying 13 to 2 times as
compared to dry farms. Not only that, investment in every size of irrigated
farm shows better returns as compared to any size of dry farms.

The value of shadow prices obtained from final non-basis output during
programming of farm plans reveals that if other factors like labour and capital
are available in plenty, addition of one acre of dry land will yield a net revenue of
Rs. 166 to 187 on different sizes of irrigated farms. On the other hand, one more
acre of irrigated land added to the holding would add a sum of Rs. 547 to 594 as
net returns. A comparison of shadow prices on dry farms however reveals that the

6. R. S. Savale, “A Multi-period Programming Model showing the Possibilities of Capital
Formation in Farming in Maharashtra Area,”” Indian Journal of Agricultural Economics, Vol, XX,
No. 4, October-December, 1965, pp. 29-38.
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addition of one acre of dry land would add only a sum of Rs. 53.82 to 74.27 on

_various sizes of farms. Even the shadow prices of dry lands on irrigated farms
are more due to the fact that the resources could be utilized in suitable manner
on irrigated farms.

Extent of‘Emp/oyment of Humaen and Bullock Labour

Employment of human and bullock labour is comparatively less on dry farms.
In the area under study, October-November is a period of intensive human
labour employment, while a large part of bullock labour is employed during June-
July. It is however scen that even during these periods of intensive work, out
of 110 days of available family labour and 74 days of owned bullock labour, 19.33
days of family labour and 7.67 days of bullock labour on a 10-acre dry farm re-
mained idle. A study of labour cmployed on a 10-acre irrigated farm however
reveals that it could not only utilize all the available human and bullock labour
during the above periods, but also hire additional units of 62 days of human labour
and 52 days of bullock labour for the optimum cropping plan.

On a 20-acre dry farm, it was nccessary to hire 59.56 days of human labour
and 68.82 days of bullock labour. A similar size of irrigated farm has to hire
human and bullock labour to the extent of 340 and 177 days respectively. The
irrigated farm could thus employ almost 5% times more human labour and 2} times
more of bullock labour as compared to similar size of dry farm. The intensifica-
tion of irrigation facilities would thercfore provide openings for cmployment to
a large part of the rural population.

ECONOMICS OF BLASTING OF WELLS BY AIR COMPRESSOR UNITS

Deepening of wells is one of the ways of making increased supply of water
available for irrigation. Blasting by air compressor units has helped directly
in this regard. Several wells could not be deepened by the local method of blasting
due to several practical difficuities. Air compressor blasting has helped to over-
come these difficulties. This investigation reveals the extent to which this new
method has helped in increasing agricultural production and in bringing out the
extent of additional costs and employment. The investigation was carried
out in the Dhulia district. A randomly sclected sample of 51 farms revealed
that the water supply in the existing wells has increased by blasting with air com-
pressor units to the extent of irrigating 113.61 acres. The original acreage irri-
gated was only 195.25 acres. There was thus an increase of 58.1 pzr cent in the
irrigated area. The actual annual increase in production due to creation of in-
crcased irrigation facilities is shown ina Table TII.

The average expenditure per well for blasting worked out to Rs. 254.6; while
the gross produce realized even during the first ycar after blasting {from each well
came to Rs. 556. Considering the net income figures for various crops as worked
out in the socio-economic survey of Nhavari village, the average net income per
acre worked out to Rs. 119 and the nct income from crops grown on cach well was
estimated at Rs. 266. During subsequent years there is no additional expenditure
of blasting and the resource becomes a continuing one. It is therefore a boon
both to the individual farmer and to the nation. It contributed largely to in-
creased production of food and other raw materials.



102 INDIAN JOURNAL OF AGRICULTURAL ECONOMICS

TABLE III-——EXPECTED INCREASE IN PRODUCTION DUE TO BLASTING OF WELLS ON
51 FARMS IN THE DHULIA DISTRICT

Additional Value of produce
Crops Itrigated arca  Production Rate per Value
(acres) (quintals) quintal (Rs.)

(Rs.)

Wheat . v - 56.58 141.45 75 10,608
Combodia cotton .. - v 32.25 80.62 150 12,093
Chillies s o i 9.25 55.50 50 2,775
Vegetables e 3.00 60.00 10 600
Onions s ore - 7.50 141.00 10 1,410
Fodder crops - - .. 0.80 69.76 12 837
Other miscellanous crops .. 55 4.58 11.45 75 859
Total .o e 113.51 559.78 29,182

CHANGES IN CROPPING PATTERN

Changes in cropping pattern are effected in course of time, due to changes
in technology, price structure and other factors. This however requires very
considerable period. Table IV indicates a natural, substantial change in cropping
pattern at village Nhavari in the Dhulia district, effected during a period of 30 years.

TABLE IV—CROPPING PATTERN IN NHAVARI VILLAGE

Area in acres Change
Crops Year (Positive) (Negative)
1930 1962-63
Bajri - v - is 181 330 149 —
Jowar » - i py 72 265 193 —
Groundnut .. ii .. .. 52 190 138 —
Virnar cotton .. .. .. .. 440 111 — 329
Combodia cotton .. - o3 - — 37 37 —
Chillies - - is i 9 16 7 —
Wheat . e .. . 20 2 — 18
Vegetables .. .. .. .. 2 3 1 —
Pulses - o s . 63 28 — 35 -

Source : Revenue records of the village.
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The changes in cropping pattern indicate special feature of decrease in area
under dry cotton, which has been replaced by groundnut, irrigated cotton and
grain crops. The recent change in prices from 1963-64, more in favour of grain
crops, would bring increased areas under crops like bajri, wheat and jowar.

The costs and benefits for various crops studied during the socio-economic
survey of the above village were as shown in Table V.

TABLE V— PER ACRE CoSTS AND RETURNS FROM VARIOUS CROPS

CostA CostB Value of Profit with
Crops (Rs.) Rs.) output
(Rs.) Cost A Cost B-
(Rs.) (Rs.)
Combodia cotton .. .. .. .. 328 386 482 154 96
Wheat .. s - .. 164 208 239 75 31
Chillies .. .. .. .. 289 360 369 80 19
Groundnut s asa .. .. 60 93 114 54 21
Bajri .. . e iss 46 78 86 40 8
Cotton (dry) .. .. . .. 85 125 111 26 —14
Jowar .y - - .. 65 99 66 1 —33

The net returns per acre realized from the crops play an important role in
bringing out changes in the cropping pattern. The net value of growth for current
year therefore can be worked out in relation to any base year, when this type of
data are available.

To include a new crop enterprisc or bring out changes in cropping pattern is
one of the effective means of bringing out agricultural development. Even with
existing resources, it is possible to bring out a large increase in the net revenue
of the farmers by programming of farm plans. The following production plans’
given in Table VI on selected farms in the Nasik district will illustrate this fact.

The optimum production plans worked out by the usc of linear programming
technique indicates that even with existing resources but with reorganization and
modifications in cropping plan, it is possible to increase the value of production
almost 100 per cent. The feasibility of cropping plans and their stability under
different price structures have also been confirmed by the author.

Even with simple budgeting procedure for farm planning, it was observed
that with existing resources a few changes in the prescnt cropping plan at village
Nhavari would yield about Rs. 11,080 more. Increase in irrigation facilities and
adoption of proper cropping plan seem to have a great potential in the growth
of agricultural business.

7. D. K. Desai: Increasing Income and Production in Indian Farming, Indian Society of
Agricultural Economics, Bombay, 1963, pp. 109-110.
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TABLE VI—DIFFERENCE IN ACTUAL AND OPTIMUM PRODUCTION PLANS IN THE NASIK DISTRICT

Actual production plan Optimum production
on selected farms plans for the same farms
Crops
Quantity Value Quantity Value
(maunds) (Rs.) (maunds) (Rs)
Food Crops
Bajri - - - - . 279.92 4,595 210.51 3,460
Wheat .. it = aa 3 75.12 1,514 23.63 423
Paddy o - s - - 59.2 1,096 54.57 1,015
Nagali .. 5 ¥ . " 53.53 589 79.90 907
Other cereals o - s o 28.13 397 — —
Grams .. s o .. .. 79.80 1,057 117.10 1,552
Hulga - - ye - s 106.68 1,157 37.45 405
Other pulses 53 s 3 = 21.67 368 — —
Total food crops - o i 703.87 10,7:/3 522.80 7,762
Cash Crops .. .. .. .. e — — — —
Groundnut o5 i o - 153.34 2,722 537.96 9,480
Niger . .. .. . .. 18.96 377 53.64 1,068
Cotton .. s %5 as - 16.06 547 — —
Sugarcane (gur) .. .. .. .. 99.29 1,390 — —_
Lucerne .. - i . ‘s 679.71 2,277 5739.10 19,247
Vegetables .. .. .. .. 648.99 3,731 — 3,220
Total cash crops s - as 11,044 33,015
Total Food and Cash Crops . . 21,817 40,777

Source : D. K. Desai, Op. cit.



