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ABSTRACT

ECONOMIC EFFICIENCY OF DRIP IRRIGATION IN SUGARCANE PRODUCT ION
IN THE COMMAND OF THE COOPERAT IVE LIFT IRRIGATION PROJECT
IN SANGLI DISTRICT

by
PRASHANT PRABHAKAR INAMDAR

A candidate for the degree
of

MASTER OF SCIENCE (AGRICULTURE)
in
AGR ICULTURAL ECONOMICS

Mahatma Phule Krishi vidyapeeth,

Rahuri
1994
Research Guide ::+ Dr, Jg. R. Pawar
Department :: Bgricultural Economics

Efforts were made to study the economic efficiency of
drip irrigation in sugarcane production in the command of the
cooperative lift irrigation project in Sangli district. The
study was based on the quantitative information obtained by
survey method from the sample of 90 farm families and the
official records of the 1lift irrigation scheme and biwall drip
irrigation unit at Ankalkhop village in Tasgaon tahsil of
Sangli district, The farm level information on various
aspects of capital investment and resource use structure,
produetion costs, output, gross returns and net returns of
sugarcane and other crops grown on the farms of the partici-
pating farmers was obtained from sample farmers and the dnfor-
mation on total investment costs and operating costs of lift
irrigation scheme and biwall drip irrigation unit was obtained
through the records available with the office of the concerned
project. The data thus collected were compiled and analysed
in order to obtain estlmates of additional costs and
additional returns of biwall drip irrigation technology in
sugarcane production; both at the farm level and lift irriga-
tion project level as well, The relative efficiency of biwall
drip irrigation and surface irrigation methods was studied

(Contd. Py -)
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through benegit—cost analysis and rate of return of biwall
unit vis-a-vis 1ift irrigation scheme at the farm level,

at the biwall drip irrigation unit level and for the entire
system level,

The farmers having small size of family and lower
proportion of earners have participated more in the insta-
llation of biwall drip irrigation unit, There was no
specific relationship between size of farm and productivity
level of sugarcane. After adoption of drip irrigation
technology, the proportion of cultivated area in the total
area reduced slightly and there was almost no change in the
land use pattern after introduction of drip irrigation
technolegy. Though there was significant increase in the
irrigation intensity on introduction of drip irrigation
technology on the farms, the cropping intensity decreased
slightly because of increased area allocation to sugarcane
crop after biwall drip irrigation. The funds required for
the installation of biwall drip irrigation unit were raised
through loans to farmers from the Sangli District Central
Cooperative Bank, funds from the Vasantdada Shetkari
Sahakari Sakhar Karkhana and subsidy from the government.

The per hectare use levels of male, female and bullock
labour and also, per hectare use levels of manures,chemical
fertilizers and plant protection chemicals for the sugar-
cane crop grown under biwall drip irrigation system were
considerably lower than that of the sugarcane Crop grown
under surface irrigation method.

The cost of production of sugarcane grown under biwall
drip irrigation method was higher than that of sugarcane
crop grown under surface irrigation method because of
increased cost on account of depreciation on laterals and
biwall pipes, interest on loan, increase in irrigation
water charges and rising prices of inputg. The per hectare
yvield of sugarcane grown under biwall drip irrigation
method was higher than that of the sugarcane Crop grown
under surface irrigation method by about 24.32 tonnes at

the overall level.

The adoption of biwall drip irrigation method for
irrigating sugarcane crop did not affect the Ilnput use

(Contd. .o -)
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strucgure of other crops (kharif jowar, soybean, groundnut,
rabi jowar, wheat, gram and grapes, etc.) to any significant
Eﬁtegt. tInfgengral, the per hectare use levels of most of

~ 1nputs for different crops was slightly hi
latter perioed. F T oh during the

The ad9ption of biwall drip irrigation method in place
of surface irrigation method for sugarcane crop in the
command of the lift irrigation scheme has yielded net addi-
§ional benefit of Rs. 45732 per annum. There is a scope for
increasing the benefits of biwall drip irrigation system in
the command by way of increasing the area under drip irriga-
tion with the use of saved water. The water saving was as
much as 54.88 per cent because of adoption of biwall drip
irrigation system for sugarcane «op in the area.

Because of adoption of biwall drip irrigatiom method
for sugarcane, the participating farmers could get net addli-
tional benefit of Rs. 1634.66 per hectare over and above the
crop grown under surface irrigation method. At the overall
level, the benefit-cost ratio of biwall drip irrigation
method worked out to 1.13. The benefit-cost ratio for the
entire system worked out to 1.13 and the internal rate of
return for the biwall drip irrigation unit was estimated as

30.73 per cent.

For the expansion of 32 hectares of area under biwall
drip irrigation by using saved water, the additional
investment cost and operating cost required will be
Rs 3,78,000 and Rs., 5,89,576, respectively. The proposed
expansion plan is expected to yield net additional benefits
of Rs. 23,667 and Rs.l,88,091 to the sugar factory and the
farmers, respectively. The benefit-~cost ratio for the
biwall drip irrigation unit and the entire system as a whole
works out to 1.36 and 1.17, respectively. The internal rate
of return will be 36.02 per cent for the entire system.

in the views of the participating farmers and the
management, the biwall drip irrigation method for sugarcane
was a very useful and beneficial system. It proved to be

profitable for the farmers and management as well. The
farmers and management suggested that the existiggbihOEE-
wa

comings and deficiencies in the implementation o
drip irrigation system be removed with immediate effect.

(Contd. “ae )
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The biwall drip jrrigation system has become an
important instrument for increasing sugarcane production,
improving economic condition, stabillizing the income and
improving overall economic condition of the farmer. The
efforts aiming at removal of existing inefficiencies in
the implementation of the biwall drip irrigation system
for sugarcane would certainly fetch a good dividend to the
participating farmers and management of the unit and
thereby the entire unit could become an ideal to the others.

T 2980
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l. INTRODUCTION

Agriculture requires various inputs like land,
water, seeds, labours, fertilizers, etc. Of these inputs,
water is the most important and basic input besides land
for growing crops. Also, water is the vital need of Man
for his various other activities. It is required for
drinking purpose and sanitary purposes. Water is an
important raw material for industrial processes and it is
the source of energy in hydro~-power generation. Besides
facilitating fisheries and transport activities to some
extent, water carries aesthetic value and attracts living
beings for recreation. If not controlled and managed
properly, water creates problems such as flood hazards,
5011 quality deterioration, ill health, environmental
degradation, etc., which are of serious nature in the
context of sustained living conditions to the people and

natural resource conservation.

Water is, thus, interlinked with various sectors of
development like agriculture, health, industry, power'and
transport. Among the competing water uses, the use of
water for irrigationm purpose is the important one. Irri-
gation means application of water artificially to the
plants for satisfying their moisture needs. Irrigation
encourages farmers to sow right strains of crops at right
time and use other inputs in right quantities in order to

realise maximum profits from crop production activities.



1.1 Economic Importance of Irrigation

In India, agriculture has held a dominant position
in the national economy and the bulk of the population
depends on it for living. However, this major occupation
has been rendered hazardous periodically by scarcity of
rainfall in large area and erratic monsoon elsewhere.
Often partial failure or even delayed arrival of monsoon
could cause extensive damage to crops, livestock and
inhabitants as well in the rural areas. Conscious efforts
were, therefere, made from ancient times to supplement
deficient rainfall and to mitigate grave consequences of a
dry spell by supplying water artificilally to the parched
fields, VUnder Indian conditions, irrigation benefits the
farmers greatly by lessening risk in growing a crop and by

increasing the average yilelds.

In effect, irrigation is the key input to increased
agricultural production in virtually allav« India. For
most of the seasonal and perennial crops, conservation of
water for irrigation is highly essential to the successful
introduction of high risk, modern agricultural productiocn

technology. such as improved seeds, chemical fertllizers,

plant protection chemicals, etc. (Peterson, 1987). Besides

influencing the agricultural production and productivity,
the increased avallability of irrigation water resources

has been the dynamic force behind the phenomenon of increased



capltal formation in agriculture and increased employment
and income opportunities in the rural areas (Biswas, 1985).
The self-sufficiency in foodgrains and other agricultural
products, the progress of agro~based industries such as
sugar and textile and quantum of foreign exchange earnings
from exports of the products like jute, tobacco, lac, tea,
oilseeds, etc., depend on the development of agriculture
which 1s determined largely by irrigatlion. The goal of
producing more agricultural production per unit of land,
labour and capital can be achleved by way of having more
canals, wells, tanks and other irrigation water develop-

mant programmes.
1.2 Development of Water Resources for Irrigation

During the last four decades, the Government of
India and the state governments have invested enormous
amounts of resources in the development of large surface
irrigation systems and small irrigation works as well.
At the same time, farmers have made consclous efforts to
harness groundwater and surface water resources for irri-
gation purposes by way of construction of tube wells and
open dug-wells and installation of 1ift irrigation units
either on individual or cooperative basis. Because of
all such efforts, the irrigation potential in India has
increased from 22.6 million hectares before 1951 to about

68 million hectares by 1985 which was just sufficlent to



irrigate one-third of the cropped area. Qut of 1769,20
lakh hectares of cultivable land in the country, 556.56

lakh hectares was under irrigation by all sources in

1986-87.

So far as the Maharashtra State is concerned, the
net irrigated area was 8.51 lakh hectares in the State in
1951-52. wWith the sustained efforts for exploitation of
potential surface water and groundwater resources during
the Plan period, the net irrigated area increased to 24.43
lakh hectares in 1989-90 and 27.16 lakh hectares in
1991-92, The major source of irrigation in Maharashtra
State is wells; followed by canals, tanks and other sources.
The propertion of irrigated area by wells to the net irri-
gated area was the highest (54.23 per cent) among all the

sources, in 1889-GC.

Among all the States in India, Maharashtra State
possesses prominent position in regard to exploitation of
surface water for irrigation purpose with the help of lift
irrigation units. A large number of 1lift irrigation units
have been established on the cooperative and private basis.
A number of cooperative lift irrigation units reached to
2886 in 1988 which was 119 in 1961, and the area irrigated
through 1ift irrigation has reached to 1,90,000 hectares
from 4,700 hectares during the same period. Moreover, the

1ift irrigation units have been proved to be the blessings



to certain areas which do not possess any possibility of
irrigating the filelds either by surface water or ground-

water sources.

1.3 Irrigation water Use Inefficlency at the Farm
Level

The avallable empirical evidence reveals that near
about 40 per cent of the irrigation potential has remained
to be exploited as yet at the national level. The situa-
tion in Maharashtra 1s relatively more serious since
nearly half the irrigation potential of the State has not

been explcited so far. Associated with the phenomenon of

underexploitation of irrigation potential, there have been
several problems relative to irrigation water uses such as
underutilization of irrigation potential already created
through massive Investments and efforts, inefficlent
utilization of irrigation project facllities, inequitable
distribution of system benefits and other serious
consequences of waterlogging, soil quality deterioration,

environmental degradation, etec.

Moreover, the occurrence of the above problems is
mainly due to the inefficient irrigation water management
practices at the various levels. Especially, the dr awbacks
in the irrigation water use practices at the farm level are
of serious nature, Owing to limitation on availability of

irrigation water, there is a tendency among the farmers of



diverting available water resources in favour of high
pay-off crops as well as of using lesser quantities of
various yield increasing inputs and excessive quantities

of water by resorting to illegal means,

1.4 Application of New Technology : Biwall Drip
Irrigation for Sugarcane

Among the crops grown under irrigated conditions
in Maharashtra, sugarcane is the most important cash crop
in the economy of the State. Sugarcane sharep a little
over one~fourth of the gross irrilgated area and receives
more than 80 per cent of the total irrigation water
supplies in the State. The area under sugarcane was
34.30 lakh hectares in India and 3.83 lakh hectares in

Maharashtra in the year 1990.

It is observed that the area under sugarcane is
increasing very slowly in Maharashtra. The area under
sugarcane was 1.96 lakh hectares dvring 1960-61. It
increased to 2.04 lakh hectares in 1970-71 and to 3,19
lakh hectares in 1980-81, During the period from 1981-82
to 1991-92, the area under sugarcane in Maharashtra has
increased from 3.45 lakh hectares to 4.359 lakh hectares,
There are limitatlons on increasing area uhder sugarcane
in the State because of inadequate irrigation water
supplies, Besldes sharing relatively higher proportion

of irrigated area and total irrigation water supplies as



well, sugarcane crop has been associated with saeveral
problems especilally in terms of its declining producti-
vity and production resulting from use of excessive
irrigation water. For increasing sugarcane productivity,
the emphasis has to be on proper wtilization of irriga-
tion water, adoption of new varieties and use of improved

production technology.

Water is the most precious commodity in our country
and particularly in Maharashtra &Statea, One should, thera-
fore, use available irrigation water resources very effi-
cilently. It is observed that farmers use lot of water for
sugarcane by flow method which in turn creates problems
like waterlogging, deteriorating soil conditions, etc. The
traditional flow method of irrigating sugarcane crop is
characterised by uneven distributlon of water which
results in poor yields., Besides, the exposure of crop to
cyclic changes of water stress and over watering disturbs
physiological activities and thereby hampers crop produc-
tion. The effective area of land also decreases by 10 to
15 per cent due to irrigation layouts. Over irrigation
results Into gradual built-up of waterlogglng and progre-
ssive built-up of salinity making socils unsuitable for
cultivation. Loss of nutrilents due to deep percolation
and seepage compell farmers resort to higher use levels of

fertilizers and irrigation. There are also instances of



slow and gradual change in physical properties of s0il due
to top soil erosion at field at higherelevation and
unwanted silting at low levels., Inefficiency in irrigation
water use also results into undesirable weed growth and
increasing cost of production of erops. Moreover, the
magnitudes of disadvantages of flow irrigation methods vary

aceording to soll profile and topography of fields,

The available empirical evidences raveal that the
productivity of sugarcane has been declining because of
inefficient irrigation water management practices at the
system and farm levels. The solution to these problems
lies with the wide-spread adopticn of improved water appli-
cation technologies and water management practices at farm
level and improvements in water delivery systems, Fortu-
nately, there has been some kind of awarenass in this
regard among farmers in Western Maharashtra, The techno-
logy of applying water to root zone area of sugarcane
through biwall drip irrigation system seems to have caught
minds of the enterprising and innovative farmers in recent
days. The advantages of biwall drip irrigation technology
in terms of having control over optimum combinations of
irrigation water with other yield increasing inputs and
saving water to bring additional cropped area under irriga-
tion have been admired by a large number of farmers., Some

of other advantages are : (1) controlled application of



water as per needs of plant at low pressure to limited soil
areas, (2) water saving up to 50 to 60 per cent by reducing
total evaporative losseg, reduction in runoff, and
controlling deep percolation losses below root zone,

(3) soil erosion is minimal due to practically no runoff of
surface water between crop rows, (4) weed growth is minimal
since limited soil surface is wetted, (5) water less through
transpiration is negligible since weed population is low,
(6) development of surface crust and destruction of surface
soll structure are avoided and infilltration rate 1s matched
at desired levels by using low application rate drip system,
(7) limited soil wetting permits the uninterrupted cultural
practices, all interculturing operations, spraying of
chemicals, (8) saving of fertilizers by monitoring the
supply of nutrients as per the need of crop is possible and
cost of application is reduced, (9) many soil borne patho-
gens and pests can be controlled by mixing funglcide or
pesticide in irrigation water, (10) better yields and
quallty of products are obtained, and (11) moderately
saline water can be profitably used for irrigated agricul-

ture by adopting drip system.

The use of drip irrigation has been started in India
since 1980 on experimental basis mostly in Tamil Nadu,
Maharashtra and Karnataka States. Now-a-days, Maharashtra

is on the top in the country in respect of drip irrigation.
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More than 2500 acres of land 1s under drip irrigation in

Maharashtra,

Drip irrigation is found to be very suitable in
.daily application of water or soluble fertilizers to the
Erops. It delivers sufficlent water and nutrients to the
plant roots according to their needs. This can be achieved
by applying water drop by drop at the root zona of tha
plant slowly and frequently under low pressure at predeter-
mined rate through emitting devices. Micro-irrigation
includes irrigation system using strip tubings (bi-wall and
leaky pipes), emitters like micro-tubes (drippers, turbokey,

E-2, etc,) or spray jets and microsprinklers as emitters.

Now-a-days, the use of dripper is costlier one as
compared to the use of micro-tubes., Moreover, there are
lesz problems of clogging of micro-tubes as thelr inner
diameter is comparatively larger than that of drippers. The
biwall system is the latest and cheapest advanced technology
in irrigating the row crops effectively with minimum water
losses. There are two parts in biwall pipe. One is big
called as main line and another smaller one called as
subsidiary line. There are no separate drippers because
smaller holes are prepared on biwall pipe itself. Due to
these advantages farmers are adopting micro-tubes and

biwall system on a large scale,
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1.5 Topic of the Study

The adoption of biwall drip irrigation technology
by the farmers seems to have been on an individual basis
s¢ far. Recently a large scale biwall drip irrigation
unit has been established in Ankalkhop village in Tasgaon
tahsll at the auspices of the Vasantdada Shetkari Sahakari
Sakhar Karkhana Ltd., Sangli. Thig unit has been
established on the existing cooperative 1lift irrigation
project. Around 235 farmers derive benefits of biwall
drip irrigation technology. They irrigate about 143
hectares of sugarcane land by hiwall drip irrigation
techneology. On enquiry, it 1s found that sugarcane crop
grows well with this technology. The participating
farmers have reported several advantages of drip’
irrigation system and most of them confirm to the findings
of experiments on drip irrigation conducted at research
stations. It 1s, however, true that systematic efforts
have not been made so far to guantify advantages of drip
irrigation technoleogy in sugarcane production in comparison
with the agsociated costs of establishing a large scale
biwall drip irrigation system on cooperative lift irriga-
tion scheme. It is, therefore, proposed to undertake a
study on "Economic Efficiency of Drip Irrlgation in Sugar-~
cane Production in the Command of the Cooperative Lift
Irrigation Project in Sangli District” for detailed

analysis.



1?

1.6 Objectives of the Study
Following are the objectives of the study.

(1) To estimate investment and operating costs of
biwall drip irrigation in the command of
the cooperative 1ift irrigation project.

{2) To study relative economics of sugarcane
production with biwall drip irrigation and
flood irrigation methods in the command of
cooperative 1lift irrigation project.

(3) To assess economic benefits and judge economic
efficiency of biwall drip irrigation unit
in the command of the cgoperative 1ift
lrrigation project.

1.7 Hypotheses of the Study

It is proposed to test the following hypotheses in
order to fulfil the requirements of the objectives of the

study.

(1) Installation of biwall drip irrigation unit on
the existing cooperative 1ift irrigation
scheme results into higher investment costs.

{2) Adoption of biwall irrigation method results
into increase in yield of sugarcane and
decrease in quantities of irrigation water,
labour and fertilizer for sugarcane crop as

compared to the surface irrigation method.

(3). Additional beneflts accruing to the farmers and
sugar factory due to installation/adoption of
biwall drip irrigation unit outwelght the addi-

tional costs.
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l.8 Utility and Scope of the Study

The study is centred around comparison of costs and
benefits of biwall drip irrigation technology in sUgar cane
production with those of traditional irrigation practices.
The findings of the study will be useful to policy makers/
planners for determining appropriate water management
schemes., The study will be useful to farmers for deciding
proper irrlgation water management practices to conserve
irrigation water and increase production, The financlal
institutions which supply credit would get information
regarding the economic feasibility of the technology. Thus,
the study will help them for financing where repayment 1g
assured. The findilngs will ke useful to development
agencies for devising appropriate irrigation water manage-

ment strategies,

The findings are restricted to specific objectives
stated above and the area selected for the study. IHowever,
the conclusions of tha study with some modifications could
be applicable to similar irrigation projects having simlilar
topography and other agro-economic situations. The study
is based on the information of only one c¢rop of sugarcane,

and therefore, the study results be viewed accordingly.
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2. REVIEW OF LITERATURE

It 1s always better for the researchers to reviey
relavant literaturen in order to have a theoretical framm-
work for designing their research work on scientific
basis. It also provides guidance to the new researchers
in right direction by giving proper understanding of
related concepts, and methodological and analytical issues,
Therefore, scanning of literature related to the problem
under study forms an integral part of any systematic
regsearch work, This chapter gives a brief account of the
studles which were carried out by different research
workers in the past in the subjects closely related to the

topic of the study.

As a matter of fact, water resources have attracted
minds of a large number of scientists of different disclp-
lines, engineers, planners, soclal workers and general
populace all over the world since a long time, There is a
good body of literature relating to potential water
resources, water qualitles, water development and use
technlques, water demand, water use efficiency/inefficliency
as well as social, economical, political, environmental
water impacts, importance of water and irrigation, problems of
irrigation, need for effective improvements in irrigation
techniques, water requirements of sugarcane, relative

efficlency of drip irrigation, etc. The aspects of
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development and use of water resources for agricultural
purposes have been studied by the scientists and planners

in their own ways by using multidisciplinary approaches

as well,

In view of the vast body of literature on deve-
lopment and use efficiency of water resources, it would
e more appropriate to concentrate on a limited number of
studies that relate to improvement of irrigation water
use efficilency at the farm level through adoption of drip
irrigation technoloqy. For the sake of convenience, the
availlable reviews have been classified into the followlng

broad categories :

2.1 Inportance of irrigation,
2.2 irrlgation methods and amssociated problems,
2.3 Inefficiency of irrigation water use,

2.4 Need for effectlve improvements in irriga-
tion techniques,

2.5 Water requirement of sugarcane,

2.6 Relative efficiency of drip irrigation,
and

2.7 Problems of drip irrigation.

2.1 Importance of Irrigation

The development of water resources for irrigation
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and drinking purposes has been practised since ancient
times. The modern techniques of development of water
resources, however, became popular from the beginning of
the Zoth century. The importance of irrigation has been
recognised by all in the context of its magnificent
contriputions to increases in cropping intensity, crop

ylelds, resource use levels, income and employment.

Knowles (1943) has rightly pointed out that
irrigation works have made security of life and increased
the crop yields and the value of land revenue derived
from it. The irrigation works have lessened the cost of
famine relief and helped to civilize the regions. wWhile
emphasising the Importance of irrigation, the 'Famine
Enquiry Commission' stated that, among all the measures
that may be adopted to increase the area under cultilva-
tion and the yield per acre, the first place must be
given to the supply and conservation of water (Anonymous,

1945) .

Mellor et al. (1968) indicated that irrigation
benefits the farmers by lessening risk of growing crops
and increasing average yields. Singh (1973) showed that,
with the availability of irrigation facilitiles, the
farmers can adopt high yielding variety programme, make a
more intensive use of land and follow a cropping pattern

which recuires more water but gives higher return and

yiald por hactarao,
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Gadgil (1948) pointed out that in an agrarian
economy, lIrrigation accelerates the process of caplital
formation in agriculture. Investment in an irrigation
project results in creation of additional employment,
improvement of crop productivity and increase in crop
production. Ramlingam (1963), Shah (1963), Bagi (1981),
Bisalish (1984) and Gurjar (1990) tried to study empiri-
cally the farm level impact of irrigation in different
parts of the country. They observed that irrigation
lifts up an agricultural economy from subsistence to more
prosperous agriculture which is a manifested in higher
production, The development of irrigation helps to raise
the general level of output of the farmar producer through
higher yields as a result of injection of larger inputs
facilitated by irrigation, Irrigation raires yield per
unit area by inducing use of high yielding varieties and
other complementary yield raising inputs viz., chemicals,
fertilizers and pesticides. It leads to expansion of
gross cropped area by resorting tﬁ multiple cropping
practices. With full irrigation, farmers can go for
commercial crops and new crop production technologies
which require greater investments, and get much income
from them. The technical and allocatlve efflclencies are
also higher on the irrigated farms. Thus, irrigation is
an important factor influencing the cropping pattern,

crop yield levels and the income of the farmer.
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Sinha (1978), Deo (1979), and Senkhayan and Singh
(1985) studied the impact of 1ift irrigation on cropping
pattern and crop yields in Haryana, Maharashtra and Punjab,
respectively. A positive relationshlp was observed betwecen
irrigation facilities and intensity of cultivation. There
in also changn in rabi-kharif ratio of cultivatlen, T hey
yield levels in both irrigated and non-irrigated conditions
showed dissimilarity and often these were higher in the old

irrigated areas than in the newly irrigated areas.
2.2 Irrigation Methods and Associated Problems

Shahane et al. (1954) indicated that 2 types of irri-
gation methods are being used widely, and those are (a) flow
irrigation, and (b) 1lift irrigation. In effect, the flow
irrigation is of two types i.e. (1) perennial system, and
(1i) innudatlon system, Irrigation water 1s also applled by
another two methods viz,, (1) surface irrigation system,
which includes (1) flooding method, {2) border method,

{3) check method, (4) basin method, {5) furrow method; and
(11) sub-surface irrigation system. Among these methods,
furrow method is popular for sugarcane and used by the
farmers., Sub-surface system involves (1) natural sub-

surface and (2) artificial sub-surface methods.

Wwhile comparing costs of 1lifting water from well,
Apte and Mulla (1963) observed that electrically operated

pumps are more economical than oil engine pumps. According
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to Misra (1968), canal 1s undoubtedly the cheapest scurce
of irrigation. His empirical work revealed that the cost
of irrigation in case of sugarcane was higher under
government tube wells, private tube wells and masonery
wells fitted with persian wheels than that under canal by

34.40, 4.8l and 87.16 per c¢ent, regpectively.

Patel and Patel (1969} studied the economics of
rural electrification and 1ift irrigation in Gujirat ang
observed that electrified pumps are cheapar than diesal
pumps for coperation at any level, Pawar (1970) observed
in Sangli @istrict that the irrigation charges are rela-
tively more in tha case of 1lift irrigation on river
followed by oll engine pumps and electric motor pumps on

wells.

2,3 Inefficiency of Irrigation Water Use

Although water is available to irrigate the land,
it is not being used systematically. A lot of water is
wasted and there are some problems of irrigation. some
studies on this aspect are given below.

Kaul (1974) indicated that the utilizable water
resources constitute only one-third of the total avallabi-
lity of water resources from surface run-off of precipita-

tion which drains into and flows down into river and

groundwater.
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Khare (1979) showed that nost of the additional
water resource created during 1960 to 1970 was being
devoted to sugarcane preduction in Maharashtra. Although
1.10 per cent of the cropped area was devoted to sugar -
cane, nearly 40 to 56 per cent of the additional irriga-
tlon water was used for sugarcane. Farmers preferred
Sugarcane because returns were very high per unit of land.
However, sugarcane made a case of an uneconomical use of
water when compared to foodgrains where returns per unit
of water use were higher. Dilversion of irrigation
resources to foodgrains appeared to be both economically

and sociocleogically justified on the grounds of equity.

Bowonder et al, (1987) showed that waterlogging
and salinity have been increasing in many countries
including India. The problem is critical because land

lost is productive with irrigation facilities.

Pathak (1983) and Joshi (1987) described the
impact of mismanagement of surface irrigation on land
degradation. The direct effects of degradation included
development of soil salinity/alkalinity and water logging
conditions, decline in productivity and a loss of acreage
for crop production, The indirect effects are diseconomies
on the normal soil. To overcome this problem, provision of
sub-surface drainage, conjunctive use of surface and ground-

water, canal lining, on farm water management and organiza-

tional change are highly essential.
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2.4 Need for Effective Improvements in Irrigation
Techniques

Sengupta (1985) stated that traditional systems
of irrigaticn evolved through several millennia had not
only great variety, efficiency and variability, but were
more in harmony with natural environment and were
perfected over time, The modern methods of irrigation
need time for perfection, Wherever modern irrigation
developed as continuation of traditional techniques, they
obtained notleeable success and where new method was
introduced without paying attention to the local existing

system, the new projects brought many undesirable effects.

Dutta (1987) describaed a role of groundwater In
agricultural development in Indla and mentioned that the
central government has launched a number of schemes for
promoting groundwater development e.g. (i) Scheme for
strengthening of groundwater and surface water organisa-
tions in the states, and (ii) Sprinkler/Drip system/
Hydroms water turbins and man and animal operated pumps.
Centrally sponsored scheme was introduced in 1982-83 to
encourage use of non-conventional devices for irrigation
purposes, such as solar pumps, windmills, sprinkler/drip

irrigation system hydroms, water turbins, etc.

patil (1988) and Rangarajan (1992) stated that

water is becoming scarce resource. The water table is
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going down in many parts of the country. Efficient use of
availlable water has, therefore, become important and it is
in this context that the drip irrigation has an linportant
role to play. Controlled supply of water can check the
problem of salilnity and soil degradation due to waterlogg-
ing which has become a common feature in the command area
of many large irrilgation projects. Drip irrigation is in

favour of cash crops.
2,5 Water Reguirement of Sugarcane

Some of the research workers have male work on
water requirement of sugarcane, Zende (1972) mentioned
that the optimum water requirement was 95 acre inches for
Pundia and 120 acre inches for POJ 2878 varieties. It was
concluded that for N dose of 150 lb/acre, 95 acre inches
would be minimum and 120 acre inches would be optimum.
Subsequent research work with Co 419, Co 740 varieties
revealed that 115 acre inches was optimum water require-
ment for Adsall sugarcane under different soil types of

Maharashtra.

Remdiasl (1974) studled some soll/plant molsture
relationship for sugarcane on plots where irrigation ia
applied at 80, 120 or 160 gal/min. Moisture content was
read at 10 em intervals from 20 cm to 150'cm depth before
and after each irrigation. Irrigation is recommended

when 3/4th of avallable moisture has evapotranspired. So
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at sandy loam soils, irrigation should be applied on 14 to

18 day cycle,

In a kook "Sugarcane Regearch at Padegaon' (MPKV),
it has been described that water requirement of sugarcane
1s 290 hectare cm 1n 34-36 irrigation turns for a periocd of
12 months., The 7.5 ha-cm water per irrigation interval
gives better efficlency and irrigation interval of 10 days
at early growth phase, and 15-20 days in flowering, maturity
stage gives good results. It is also observed that maximum
yleld of cane was obtained when ratoon is irrigated at 2%
per cent deplition of soill moisture. The experiment at
Basmatnagar revealed that the highest cane yleld was
obtained when irrigation 1s applied at 150 mm cumulative
evaporation which was on par with 75 mm CE and superior to
300 mm CE, for suru sugarcane, irrigation at 1,0 IW/CPE
ratio (10 ha-cm) depth needs to be maintained to get good

results,

Sandhu (1981) described that requirement of water
to sugarcane at different stages are dilfferent. Irxrigation
interval at 20 days from April onwards was more sultable.
Mig-October to November was found to be a critical period
of irrigation. Pre~harvest irrigation gilven at 0 and az

days before harvest resulted in increase in yield and sugar
production per acre.

Pawar et al. (1983) conducted an experiment on
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layout, earthlng-up and acheduling of irrigation for
Adsali sugarcane at M.P.K.V., Rahuri and revealed that
planting single eye bud cane in ridges and furrows showed
better performance. Earthing-up gave more yield.
Scheduling of irrigation at 75 mm CPE throughout the
growing period with 270 cm total depth of irrigation
water applied in 29 irrigations gave maximum yield with

field WUE of 456,45 kg/ha-cm,

Pawar and Bhosale (1983} studied pre-monsoon irri-
gation requirements of sugarcane (CO 740) under Dapoli
conditions and described that both irrigation interval
based on cumulative pan evaporation and depths of irriga-
tion water had effect on yield of sugarcane, however, brix,
sucroge, purlty of julce d4id not vary much, Durilng prea-
monscon per lod, January planted sugarcane should be |
irrigated either oafter every 50 mm @ 5 ha-cm of wator per

irrigation or after every 70 mm CPE @ 7.5 ha-cm of water

per irrigation.

Singh et al, (1984) studied irrigation requirement
of sugarcane under Taral conditions in Uttar Pradesh and
revealed that close row spacing (60 cm) and irrigation at
45 and 75 days after planting gave the highest cane vields
(72.9 to 79.3 t/ha) compared with 54.3 to 60.9 t/ha at

90 om row spacing and irrigation at 75 days after planting.

vYadava (1991) indicated that water requirement of
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sugarcane ranges between 1400 to 2500 mm being the lowest in
Bihar and the highest in Maharashtra. In Karnataka, 2400 mm
water found to be optimum. In Uttar Pradesh at S8hahajahanpur,
1500 to 1600 mm water was required to railse erop, while at
Barabanki, optimum yields were obtained when 1800 mm water was
supplled to sugarcane, In aAndhra Pradesh, 1600 to 1700 mm
water is required. It is also observed that 20 irrigations at
an interval of 12 days are required in Andﬁra Pradesh, while

36 irrigations are required in Maharashtra. In general, number

of irrigations required in North India 1is less than that in

South India.
2.6 Relatlive Efficiency in Drip Irrigation

As drip irrigation technology is recently introduced in
our country, farmers are not much aware of it., So alsc a very

few research studles have been carried out on this technology.

Sivanappan {1977) compared the drip Irrigation with
conventional surface lrrigation and showed that farmen can save
up to 80 per cent water, Pipes were proved with 1 mm holes

protected by sleeves,

Yadava (1991) reported the results of an experiment
conducted at Vasantdada Sugar Institute, Pune in 1989. In
the experiment, surface and sub-surface drip with dally and
alternate day irrigation and paired row planting were
compared with conventional planting and furrow method of
irrigation. water saving in the case of sur face drip in

paired method of planting with daily and alternate day

7- 2469
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irrigation treatment was 56.4 per cent, while it was 50.5
per cent in surface drip with paired method of planting
and daily irrigation. Water saving in surface drip was

minimum at 12,87 per cent.

Gutal et al, (1990) conducted an exper iment on
effects of drip irrigation systems (biwall, non-pressure
compansating emltters or microtubes) and planting in pits
with two drippers/pit on growth of sugarcane. Irrigation
was scheduled on the basis of dally pan evaporation and
crop growth stage. They found that the sugarcane ylelds
were the lowest from the pit planting system (105 t/ha)
with yields from other systems ranging from 120 to 134
t/ha, The pit planting system showed the highest water
use efficiency and was 70 per cent more efficlent than

flood irrigation,

Aziz (1971) compared trickle method with surface
method. The results showed that an average increase in
vield over surface method was 11l.4 and 16.0 per cent,
while using drip for cabbage and melon, respectively. It
was also observed that water saving was in order of 43.0,
47.0, 64.0 per cent with trickle irrigation to cabbage,
potato, watermelon, respectively.

Gete (1993) observed 60 per cent water saving due

to drip irrigation in sugarcane. The production of sugar-

cane increased from 20 to 25 per cent because of this
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technology. Besides, there was saving of fertilizers up to

30 to 40 per cent,

According to Shinde (1982), 80 per cent available
water in India is used for sugarcane. For cultivation of
one acre of sugarcane requirement of water is 120 to 140
acre inches, However, farmers use about 250 acre inches of
wataer par acre., It results in misutilization of water. Tha
use of drip system can save 50 per cent of water compared

to usedof traditional system,

Shan et al. (1977) conducted trials with 3 forms
of drip drrigation and found that all the forms gave higher
cane and sugar yields than did the surface irrigation. The
best results were glven with one drip tube along every
sugarcane row which is slightly better than having one tube
in the narrower inter-row of cane growth at alternate 0.97
and 2,26 meter spacing (as against 1.62 meter spacing for

all the trials).

Chapman {1980) studied the sub-surface irrigation
for Australlan sugar industry for comparing the cane sugar
yvields with different irrigation systems. Drip irrigation
scheduling based on class-A pan factor of 0.8 was satis-
factory when the full canopy had developed. Cane growth

differed little between daily and twice weekly schedules.

Godoy et al. (1985) indicated that the most effl-

cient drip system for sugarcane is the biwall system
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consisting of 3 main sections viz., (A) Hardware with
media fllter, ventury type pump, and pressure and flow
meters, (B) Main and sub-main piping and (C) Biwall drip
tubing. Sugarcane yield per hectare of varilety PR 641~
791 was 123 t/ha in 1984 and 134 t/ha in 1985. The trial
carried out at Venezuella with underground drip irriga-
tion in sugarcane indicated that the improved control of
amount of water applied reduces losses from evaporation,
and results into more efficient use of nutrients supplied

through irrigation directly to roots.

Kale (1991)and Sivanappan et al. (1983) conducted
separate studiles in Kopargaon area of Maharashtra and
Coimbatore area of Tamil Nadu, respectively, and found
that drip irrigation results into higher productivity of

sugarcane with reduced amount of Iirrigation,

Mane and Magar (1983) studied sugarcane response
and water economy by adoption of drip irrigation technology
on the basis of experiment at M.,P.K.V., Rahuri. There was
saving of water by 30 per cent and increase in yleld by 20
per cent with drip method as compared to furrow method.
Drip irrigation gave more yield than traditional system.
Tha water use efficlency was double by drip method (902 ky/

ha~cm) than traditional method (529 kg/ha-cm).

Anonymous (1986) studied with adsali sugarcane at

Rahurl and indicated that drip method resulted in yleld
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increase of 19,9 per cent with water saving of 29.5 per
cent over furrow with earthing up, while in suru sugarcane
at Rahuri, the yileld increased with drip was marginal (5.3
per cent with daily drip and 5.7 per cent with alternate

day drip) with a water saving of 59.7 per cent.

Dhotrey and Mane (1988) analysed the data on adop-
tion of portable lateral drip system of irrigation for
sugarcane (Var. CO 7219). The single eye bud and paired
row planting method was used to suit the layout for drip
system, The analysis of yleld showed that alternate day
application of water through drip method was superior over
furrow method. ©On an average, there was 6.21 per cent
increase in cane yileld by drip method with 62.04 per cent
saving in water. The highest water use efficiency (21.46

a/ha-cm) was obtalined in alternate day drip irrigation.

Shih (1988) compared difference in sugarcane
evapotranspiration, sugarcane yield, solil moisture content
between drip irrigation and sub-irrigation using 4 lysi-
meters, The results showed that the soil moisture content
in the profile with sub-irrigation system was much greater
than with drip irrigation system. About 95 kg and 109 kg of
water was required to produce 1l kg of cane yield for drip

irrigation and sub-irrigation, respectively.

On the basls of experimental results of drip irri-

gation and furrow irrigation methods in sugarcane production
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on the research farms at M.P.K.V., Rahuri and T.N,A.U.,,
Coimbatore, Sivanappan (1989) reported that drip irriga-
tion method contributes to 50 to 60 per cent saving 1n
irrigation water and 29 per cent increase in sugarcane

output compared to furrow lrrigation method.

Patll (1989) reported that drip irrigation method
proved to be quilte useful for sugarcane cultivation on
salty soils as it allows 58 per cent water saving and 15
per cent increase in yield as compared to the traditional

furrow method.

After studying the effect of blwall drip irriga-
tion method on yield of suru sugarcane at Sugarcane
Research Station, Padegaon, Jadhav et al. (1993) observed
the saving of irrigation water to the extent of 36.89 pear
cent in biwall and 22 per cent in drip irrigation method
than normal method of irrigation. There was an lncrease
in sugarcane yield up to 7 per cent in drip method and
3.44 per cent in biwall method of irrigation than tradi-
tional method. The water use efficiency also increased in

biwall and drip method than in ridges and furrows.

Sivanappan (1992) reported that biwall irrigation
1s very well suited for all the close growlng crops like

sugarcane, cotton, vegetables, grapes, onion, etc. This
advanced technology not only saves about 50 to 70 per cent

water, but also increases yield by 50 to 100 per cent.
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Magar (1985) conducted an exper iment on drip irriga-
tion adaptability for sugarcane, water saving and reduction
in cost and reported that the guantity of water up to 65 per
cent could be paved by using drip method along with lncrease
in yield (10 to 15 per cent) and sugar recovery (0.5 to 1.0
per cent). The cost of drip system was reduced by changing
Crop geometry and cost was reduced by 50 per cent by select-

ing pair planting at 60-140 X 30 cm spacing.

Deshmukh et al. (1988) compared both surface drip
and sub-surface drip irrigation methods with daily and
alternate day irrigation and paired row method of planting
for sugarcane Co 7219 with conventional planting and furrow
method of irrigation (contreol) and reported the water
saving to the extent of 50 to 5% per cent, higher yileld,
better C.C.S. porcentage, 2.7 tlmes more water use efflcl-
ency for both surface and sub-surface method and paired row
planting than the control. Among the treatments, the
surface drip with daily irrigation and paired row planting
treatment recorded the highest unit weight of cane and the

highest yield per kg.

Combres et al. (1989) reported that daily under-
ground drip irrigation was better than weeckly overhead
sprinkler irrigation in a study carried out on plant cane
and first ratoon crops on vertiscls in Guadeloupe. brip

irrigation resulted in 6,6 t sugar per hectare more than the
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rainfed control and 2.9 t/ha more than sprinkler irriga-
tlon. Deep clay solls depressed vields of drip irrigated
cane, but yields were still similar to those of sprinkler

irrigated sugarcane.

Mannal and Sallam (1972), Deshmukh (1989},
Bryan (1976), oOrth (1979), Hall (1982), Padmakumari
and Sivanappan (1979} have conducted studles 1n order to
examine the efficlency of drip method in coastal region,
Gustafsan (1971), Bresler (1977), Paliwal (1986}
conducted studies to examine the effect of drip irrigation
on crop yield and soll salinity hazards. The studiles were
conducted to examine the efficiency of drip irrigation on
the crop yilelds and water saving by different researchers
in respect of different crops. Goldberg and Schumielli
{1969) and Phirke (1992) conducted studies for vegetable
crops and Bangal et al. (1987), Kulkarni (1988), Kulkarni
and Suryawanshi (1988) conducted studies in respect of
pomegranate., Roth et al. (1978), Pawade (1989) and Datten
and Haminson (1971) conducted studies for citrus crops.
Londhe and Kalbande (1980) and Singh and Ranvir (1989)
conducted studies on tomatoes, Singh et al. (1981), Eingh
(1973) and Singh and Singh (1978) conducted studies for
cucumber, bottlegourd and long gourd, respectively. Patil
(1989) conducted a study for banana, Baldota and Bhatane

(1983), Sammis and Hanson (1980) conducted studles for
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brinjal and spring potatoes and lettuce; and Shanmugham
et al., (1976), Sivanappan et al. (1980), Clerk (1979)
and Nemon et al. (1987) conducted studies for cotton,
cotton and chilll and maize crops, respectively. &all
these studies revealed that the drip irrigation methed
helped farmers in increasing the crop yields of all the
crops studled and water saving and drip irrigation method
was observed to be superior over conventilonal methods,
sub-sur face irrigation methods and sprinkler irrigation

method as well,
2.7 Problems of Drip Irrigation

Several researchers have shown that the drip
irrigation technology 1s more advantageous because of many
reasons. This technology is, however, not totally free
from any problems. Quite a few research workers have
tried to find out limitations/problems associated with

drip irrigation technology at the fileld level.

Gibson (1978) carried out research on underground
drip irrigation system in Hawai. He observed that in
shallow drip irrigation system, tubes are being destroyed
during harvesting. Ue recommended the use of chemicals
to control ants which attacked the plastic tubes. He
emphasised need for sub-surface irrigation by means of
tubea burried at a greater depth to provide water to

ratoon crops as well as plant cane.
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Bucks et al. (1979) worked on water quality and
preventive maintenance in trickle irrigation. The most
serious problem in trickle irrigation was clogging of
emitters. The preventive maintenance included water
filtration, chemical treatment, pipeline flushing and field

inspection.

Wayse and Kulkarni (1987) made a survey to identlfy
problems of drip lrrigation system adopted by grape growers
in Sangli district. They reported the cracking of flexible

pipes and uneven distribution of water at the field level.
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3. METHODCLOGY

For any research study, the researcher has to adopt
appropriate research methodology in arriving at meaningful
conclusions from the study. In effect, research methodo-
logy is considered as a foundation of every scientific
study. It is usually thought better to discuss the detalls
of research methodology before presenting results of the
study so that readers can understand the conclusions drawn
from such study in their right perspective. In view of
this, the present Chapter discusses in detall the research
methodology adopted for the study. Moreover, it deals with
the aspects like sources of data, the analytical procedure
adopted for arriving at meaningful results for accompllsh-
ing requirements of the objectives of the study and various

concepts underlying it.
3.1 Data Requirement and Sources of Data

The data requirement of the study included the farm
level information regarding details of all cultivation
practices of sugarcane by traditional method before drip
irrigation and by biwall drip method after Arip irrigation.
It involved the aspects such as total labour and other
inputs required for operations from preparatory tillage to
harvesting of sugarcane, cost of production, total produc-
tlon and value of output of sugarcane before and aftar Ardp

irrigation., This information was obtained from the sample
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cultivators who are members of the cooperative 1lift irriga-~

tlon scheme/biwall drip irrigation unit.

Another type of data required for the study included
the information on investment costs and operating costs,
and total revenue from irrigation charges of both coopora-
tive 1lift irrigation scheme and the biwall drip irrigation
unit. These data have been collected from the official
records of the concerned cooperative 1ift irrigation scheme/

biwall drip irrigation unit,
3.2 Selection of Study Area

The present study was carried out in Sangli District,
Ankalkhop village 1n Tasgaon tahsll in Sangll dlstrict was
selected purposively for the study. A large number of 1ift
irrigation units have been installed on Krishna, Yerala and
Warana rivers on cooperative as well as private basis by
the farmers. Additionally, efforts have been made by the
sugar factories in the area to support installation of 1lift
irrigation schemes as the regular activity to facilitate
increased sugarcane production in the area of their juris-
dlction, A beginning has been made in Ankalkhop village to
install drip irrigation unit on one of the existing coopera-
tive 1ift irrigation schemes 1n the village with the technical
and financial support from the Vasantdada Shetkari Sahakarl
Sakhar Karkhana Ltd., Sangli. The Vasant Cooperative

Lift Irrigation Scheme being the first unilt of its kind in
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the arca, it was decided to select the unit purposively
for detalled study. The unit has been used to irrigate
*sugarcane crop with hiwall Arip irrigation technology. It
was, therefore, possible to find out the economic effici-
ency of biwall drip irrigation in sugarcane production in

the command of the cooperative lift irrigation project.
3.3 The Sample Design

The study was based on primary data relating to
various aspects of the use of biwall drip irrigation
method in sugarcane production on the farms in the command
of the cooperative 11ft irrigation project in Sangldl
district . For thils purpose, the Vasant Cooperative Lift
Irrigation Scheme which has installed biwall drip irriga-
tion unit was selected purposively with the understanding
that the farmers in its command were well conversed with
biwall drip irrigation technology. Furthermore, a list
of sugarcane growers in the command of the cooperative
1ift irrigation scheme was obtained along with the produc-
tivity levels (i.e. per hectare yield) of sugarcane with
biwall irrigation technology. (Gubsequently, the farmers
in the list were rearranged in the ascending order of
sugarcane productivity of each farmer and the same was
divided in 3 size groups viz,, low, medlum and high sugar-
cane productivity groups of farms depending upon yleld of

sugarcane as 75 to 100 tonnes, 101 to 125 tonnes and 126
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tonnes and above per hectare, respectively., Finally, a
sample of 30 sugarcane farms was selected randomly from
each of the 3 size groups, thus making the total sample

of 90 farms for the study.
3.4 Design of Schedule

The comprehensive sets of schedules/questionnaire
were prepared separately for 1ift irrigation scheme/
biwall drip irrigation project and the sugarcane culti-
vators keeping in view the data requirements of the
objectives of the study. A copy of each of the

questionnaire used is given in aAppendix-I.
3.5 Collection of the Data

The information on various aspects of sugarcane
production with and without biwall drip irrigation techno-
logy was obtained from the sample farms by survey method
through personal interview with the help of a guestionnaire
specially designed for the purpose. Similarly, detailed
information on fixed investment and operating costs of
biwall drip irrigation unit and the cooperative 1ift irri-
gation Scheme was obtained through personal interview and
from the records available with the office of the concerned
project. The reliable information was saught for by
establishing personal rapport with the farmers and the

office bearers of the cooperative lift irrigation scheme
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and making the objectives of the study clear to them, The
information collected pertains to the reference year 1987-

88 and 1989-~90,
3.6 Analysis of the Data

The data thus collected were complled and analysed
statistically in order to obtain estimates of additional
costs and additional returns of biwall drip irrigation
technology in sugarcane production both at the farm level
and cooperative 1lift irrigation project level, The rela-
tive efficiency of biwall drip irrigation and traditilonal
surface irrigation methods was studied through benefit-

cost analysis, and estimated rate of return,

3.6.1 Comparative economics of the traditional irrigatlon
and biwall drip irrdigation methods

The comparative economics of the traditional irri-
gation method and biwall drip irrigation methed in the
cormmand of the lift lrrigaticn scheme was studied by way
of comparing costs and returns structures of individual
methods with each other through ‘with' and ‘without’
approach. Also, additional costs and additional returns
on account of biwall drip irrigation technology in sugar-

cane production were estimated at the farm level and

cooperative lift irrigation project level as well.
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3.6.1.1 Costs and returns structures of cooperative 1ift
irrigation scheme with and without biwall drip
irrigation technology

While working out the economics of traditional
irrigation method and biwall drip irrigation method in the
command of the 1ift irrigation scheme, all the costs were
classified under two maln categories viz. (1) Working cost

or varilable cost, and (2) Fixed cost or investment cost.

The working cost or variable cost 1s that cost
which varies directly with the level of production. The

variable cost lncludes the following items :

(1) Salaries and wages,

(2) Blectriclty and water charges,
(3) Repair and maintenance charges,
(4) Travelling expenses,

(5) Inspection and audilt fees,

{6) Advertising expenses,

(7) Ceremonial expenses,

(8) staticnery and postage, and

(9) Other miscellaneous costs.

rFixed cost is that cost which does not vary with

the level of production. Fixed cost includes the follow-

ing items :
(1) Investment cost of 1lift irrigation scheme
and biwall drip irrigation project.
(2) Interest on capital,
{3) Depreclation,
(4) Rent and taxes, and

(5) Insurance.
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The costs on account of above items were avallable
from the audited accounts statements of the scheme, The
information on annual returns accrued to the acheme in
the form of irrigation charges was obtained from the

office records of the scheme.

3.6.1.2 Costs and returns structure of sugarcane produc-
tion with and without drip irrigation technology

The total cost of production of sugarcane both
under surface irrigation and biwall drip irrigation methods
included the costs on account of ltems such as (1) Hired
human labour, {(2) Total bullock labour, (3) Seed material,
(4) Manures, (5) Fertilizers, (6) Insecticides, (7) Irriga-
tion charges, (8) Land revenue and taxes, (9) Depreclation,
(10) Transport, (11) Interest on working capital,
(12) Rental value of land, (13) Interest on fixed capital,
and (14) Imputed value of family labour. The procedure

followed for estimation and allocation of costs is

explained in Appendix-~II.

The estimates of returns, additional returns from
biwall drip irrigation, net returns over working cost, net
returns over total cost were obtained on per hectare basis
for sample cultivators and net returns over working costs

were also calculated for lift irrigation scheme and biwall

drip irrigation unit.
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2.6.2 Benefit-cost analysis

The relative efficlency of biwall drip irrigation
and traditiconal surface irrigation methods was studied

through benefit-cost analysis.

The benefit-cost ratio of biwall drip irrigation

system was obtained by using formula :

Benefit-cost _ Net additlonal annual benefits

ratio Interest on Annmual Annual
fixed + working + depreciation
capital cost

3.6.3 The rate of return of biwall drip irrigation
system :

The rate of return of biwall drip irrigation system

was obtained by using the formula :

B ~-C -K/n
1 = X 100
K

where,
Rate of return in per cent,

"

it

Total annual benefits,
Annual operatlng cost
= Gross fixed capital investment,

b IS TN « - I
i

#

Life pericd in years.
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4. GENERAI, INFORMATION OF THE STUDY AREX
AND SAMPLE FARMS

Agricultural production and returns mainly depend on
a variety of climatic and geographical factors such as
temperature, rainfall, soill types, river system, humidity,
topography, etec., which vary from one place to another.
These are the basic factors to determine the nature of
farming and level of returns therefrom. wWhile carrying
ocut any research, it is necessary to study geographic and
agro-economic features of the area to better understand
study results in their right perspective. In the light of
these considerations, efforts have bean made 1in this
Chapter to discuss in brilef some of the important features
of the study area, 1ift irrigation scheme and biwall drip

irrigation unit under study.

4.1 Physical and Demographical Features of Sangli
District and Tasgaon Tahsll

4.1.1 Location and boundaries

Sangli district lies on the West of Deccan Plateau
between 16°45' and 17°33' North latitudes and 73°42 and
75°40' East longlitudes. The district is to the extreme
south-sast corner of Maharashtra State and is close to the
border of Karnataka State. The district is surrounded by
Bijapur district of Karnataka State in the east, Kolhapur
and Belgaum districts in the south, Ratnagiri district in

the west, Satara district in the north, and Solapur

district towards the north-east.
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The maximum east-west length of the distrint
measures about 200 km and north-south about 88 km. The
total geographical area of the distriect is 8601.5 sg km
divided in 8 tahslls. The population of Sangli district
according to 1991 Census 1s 2197977. The proportions of
the area and population of Sangli district to that of
whole Maharashtra are 2,79 and 2.78 per cent, respecti-

vely,

Tasgaon tahsil 1Is located at the centre of Sangli
district (Flg. 1). The total area of the tahsil is 1111.5
sq Xkm and its population 1s 361200 according to 1991
census. The tahsil is surrounded by Walwa tahsil towards
west, Khanapur tahsil towards north-east, Kavathemahankal

tahsil on its east and Miraj tahsil towards south.
4.1.2 Topography and soils

The central portion of Sangli district comprising
of Walwa tahsil and western parts of Tasgaon and Miraj
tahsils is formed by plains. The western part of the
district consists of high hills which form the branches of
Sahyadri running towards east from the northern slde of
the district. Another range of hills starting from Mahadeo
hills runs towards south and covers northern portion of the

eastern part of the district. WNaturally, the district is

sloping from north to south.

The soils in the district are of variled texture and
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structure. They vary from deep black in the river valleys
of Krishna, Warana and Yerala to shallow murmad red or

grey in the hilly areas of eastern part of Tazgaon and
Miraj tahsils. In Walwa tahsil, soils are heavy deep black.
The eastern zone consisting of Jath, Atpadi, Khanapur and
Kavathemahankal tahsils is having hilly tract with poor

grey laterite soils.

On the basis of topography, Tasgaon tahsil is
divided in 3 zones viz., (i) fertile zone of banks of
Krishpna river, (ii) hilly tract of light soils, and
(iii) eastern zone having light soils. The soills in the
northern and eastern parts are hard and less fertile, Thls
part is low rainfall area and known as scarcity tract of
the tahsil. In the southern and western parts, the soils

are generally black,
\4olo3 Rivers

Krishna and Warana are the principal rivers of
Sangli district. Also Morna, Yerala, Manganga, Agrani and
Bor are flowing through this district. Krishna river
enters into Sangli district from Satara district and flows

through walwa, Tasgacn and Miraj tahsils,

4,1.4 Population

The population of Sangli district according to 1991

Census is 2197977 persons out of which 1080100 are females.
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The sex ratio per 1000 males is 967. The density of
population works out to 256 persons per sgq km. The popula-
tion of Tasgaon tahsil is 361200 persons according to 1991

Census out of which 184800 are males and 176400 are females.
4.2 Climate and Rainfall

There are three distinct seasons viz,, rainy
season, winter season and summer season in a year during
the months of June to September, October to January and
February to May, respectively. All the three seasons show
a considerable uniformity within themselves in regard to
temperature, They have local variations in temperature in
the district. In western reglon, the climate ls warm and
healthy in summer but becomes chilly in rainy season. In
central region, there is considerable heat during summer
months and during winter months, the days are warm and
nights are cool. The eastern region is having much high
temperature than central and western regions during all

the months.

The normal rainfall of Sangli district is 625 mm,
There are wide variations in the average rainfall and
number of rainy days within different tahsils. The major
rainfall is received in July, August and September in all

the tahsils.

The climate of Tasgaon tahsil is dry and vigorous,

good for health throughout the year. In the tahsil, cool
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climate is observed in hot weather, but it becomes chilly

in rainy season. The average temperature of this tahsil

is 24,7 °cC,.

4.3 Land Use and Cropping Patterns of Sangll District
and Tasgaon Tahsall

4,3.1 Land use pattern

The land utilization pattern of Sangli district and

Tasgaon tahsil for the year 1987-88 is given in Table 1.

Table 1. Land use pattern of Sangli district and Tasgaon
tahsil in the year 1987-88
(Area in ha)

Particulars Sangli district ‘Tasgaon tahsil

1. Total geographical 864015 (100,00) 111151 (100.00)
area

2. Area under forest 47523 ( 5,50) 4961 ( 4.46)

3. Land put to non- 53678 ( 6.,21) 9014 ( 8,11)

agricultural uses
4. Other cultivated land
excluding fallow land
a) Cultural waste 32432 (  3.75) - -

b) Land under misc. 15480 1.79) 1190 ( 1.07)
trees, crops, ete.,
not included in
area sown

o~

c) Permanent pastures 19084 ( 2.21) 6804 ( 6.12)
and other grazing
land
5. Pallow land
a) current fallows 50342 ( 5.83) 4104 ( 3.69)
b) Other fallows 49187 ( 5.69) 3894 ( 3.50)
6. Net area sown 596289 ( 69.01) 81184 ( 73.04)
7. Gross cropped area 645107 86899 -
8. Cropping intensity(%) 108.18 107,03

(Figures in the parentheses are percentages to the total).
Source : Socio-economic Review and District statlstical
Abstract of Sangli district for 1989-90.
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The proportion of net sown area in the total
geographical area is higher in Tasgaon tahsil as caompared
to Sangli district., But the cropping intensity for Sangli
district as a whole is more than that of Tasgaon tahsil.
There is one point that there 1s no culturable waste land
in Tasgaon tahsil., The area under forest forms a little
over 5 per cent of the total geographical area in the

district.
4.3,2 Area irrigated by different sources

The informatlon on area irrigated by different
sources of irrigation in Sangli district and Tasgaon tahsill
is presented in Table 2 for the vyear 1987-88,

Table 2. Area irrigated by types of sources in Sangli

district and Tasgaon tahsil in the year 1987-88.
(Area in ha)

Area irrigated by

Particulars
Wells Surface Net Gross
and irrigated irrlgated
other area area
1. Sangli 46344 33069 79413 110650
digtrict (58.36) (41.64) (100.00)
2. Tasgaon 5540 10887 16399 22067
tahsil (33.,79) (66.21) (100,00}

(Figures in the parentheses are percentages to net
irrigated area).

Source : Socio-~economic Review and District Statistical
Abstract of Sangll district for the year 1989-90.

It would be seen from the table that well irriga-

tion is the principal source of irrigation in Sangli



district., In Tasgaon tahsil, however, surface and other

irrigation methods are principal sources, The net irri-
gated area under well irrigation in the district was 58.36
per cent and in Tasgaon tahsil, it was 33.79 per cent. The
net irrigated area under surface and other irrigation
sources in Sangll district was 41.64 per cent, and 1in
Tasgaon tahsll, it was 66.21 per cent, The gross irrigated

area in Sangli district was 110650, and in Tasgaon tahsil,

it was 22067 hectares.
4.3.3 Cropping pattern

The cropping pattern of Sangli district and Tasgaon
tahsil in the year 1987-88 is indicated in Table 3.
Table 3. Cropping pattern of Sangli district and Tasgaon

taghsil in the year 1987-88
(Area 1n ha)

Crop Sangli Tasgaon
district tahsil

1. Paddy 17303 1062
(2.68) (1.22)

2. Wheat 17029 2376
(2.64) (2.73)

3. Jowar 2595604 43820
(40.24) (50.42)

4., Maize 4332 377
2 (0.67) (0.43)

5. Other cereals 481 221
(0.07) (0.25)

6. Total cereals 421561 50409
{65 ,35) {(58.00)

7. Gram 12325 2365
(1.91) (2.72)
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Crop Sangli Tasgaon
digtrict tahsil

8. Tuxr 14617 4465
( 2.27) ( 5.14)

9. Other pulses 42470 3809
( 6.58) ( 4.38)

10. Total pulses 71461 10829
(11.08) (12.46)

1i. Total foodgrain creps 493022 61238
(76.42) (70.47)

12, Sugarcane 40759 13171
( 6.32) (15.16)

13, Total condiments and splces 7169 949
( 1.11) ( 1.09)

14, Frults 2444 702
( 0.38) ( 0.81)

15, Vegetables 2278 307
( 0.3%) ( 0.25)

lé6. Total foodgrain crops 545753 76367
(84.60) (87.88)

17. Fibre crops 1511 75
( 0.23) ( 0.09)

18, Groundnut 45606 9870
{ 7.07) (11.36)

19. Cther oilseed crops 5708 90
( 0.88). ( 0.10)

20, Total oilseed crops 60309 10175
( 9.35) (11.71)

21. Total drug and narcotics 3774 255
{ 0.59) ( 0.29)

22, Total nonfoodgrain crops 99354 10532
(15.40) (12.12)

23. Total gross cropped area 645107 86899
(100.00) (100,00)

(Figures in the parentheses

cropped area).
Source : Socio-economic review and District statistical

Abstract of Sangli district

for 1989-90.

are percentages to the gross
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The cropping pattern of Sangli district and Tasgaon
tahsil indicates that jowar, groundnut, wheat, gram, paddy
and sugarcane are the important crops grown in the area. The
proportion of foodgrain crops in the gross cropped area was
76.42 per cent in the district and 70.47 per cent in the
tahsil. The proportion of gross cropped area under sugar=
cane was relatively higher in the tahsil (15,16 per cent) than
in the district (6.32 per cent). The area share of groundnut was
11,36 per cent in the tahsil and it was 7.07 per cent in the
district., Thus, sugarcane and groundnut together shared
relatively higher proportlion of gross cropped area in the
tahsil than that of the dlstrict. The area under non-fcod
crops was 15%.40 per cent of the gross cropped area in the

district and 12,12 per cent in the tahsil.

Furthermore, the details of area irrigated under
different crops in Sangli district and Tasgaon tahsil in the

year 1987-88 are presented in Table 4.

It would be seen from the table that the largest
portion of tha gross irrigated area was under sugarcane. it
was as much as 36.85 per cent in the district and 59.69 per
cent in the tahsil. The irrigated cereals accounted for
44.06 per cent of the gross irrigated area in the district
and 28.79 per cent in the tahsil., The area share of pulses
in the gross irrigated area of the district was 3.02 per

cent, while it was 1.51 per cent for the tahsil. The area



Table 4. The area shares of different crops in the qross

irrigated area in Sangli district and Tasgaon
tahsil in the year 1987-88

(Area in ha)

Irrigated crops Sangli Tasgaon
district tahsil
1. Paddy 6972 1057
(6.30) (4.79)
2. Wheat 14518 2172
(13.12) (9.84)
3. Jowar 1815% 2770
(16.41) (12.55)
4, Mailze 27719 355
(2.51) (1.61)
5. Other cereals 67 -
{0.06)
6, Total cereals 48756 6354
(44.06) (28.79)
7. Total pulses 3340 334
(3.02) (1.51)
8., Sugarcane 40769 13171
(36.85) (59.69)
9. Total condiments and spices 6362 927
{5.75) (4.20)
10. Fruits 2422 640
(2.19) (2.90)
11. Vegetables 2102 262
(1.90) (1.19)
12, Total food c¢crops 104021 21688
(94,00) (98,28)
13, Total nonfood crops 6629 379
{( 5.99) (1.72)
14, Gross irrigated area 110650 22067
9 (100.00) (100,00)

(Figures in the parentheses are percentages to the gross
irrigated area).

Source : Socioc-economic Review and District statistical

Abstract of Sangli District for 1989-90.
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share of total nonfood crops in the gross irrigated area

was higher in the district (5.99 per cent) than that of
the tahsil (1.72 per cent).

4.4 General Information About the Selected village-
Ankalkhop

The village Ankalkhop is situated about 16 km
away to the west of taluka headquarter Tasgaon and 33 km
away from the district headquarter. The name of the
village is derived from local God. The villzge is
surrounded by Krishna river on both the sides, the ncorth
and the east. The nearest railway station is Bhilwadi

which 1s 6.5 km away from this village.

The geographical area of this village is 1902.19
hectares, The population of the village is 11178 accord-
ing to 1991 Census. The educational facilities in the
village include primary schools, high-school and junior
college. Weekly bazar provides marketing facilities to
the villagers. The medical facilities are provided by
private dispensaries and medical health centre of the
government department. The health care facillities for
animals are provided by the veterinary dispensary in the
village. This village is having a separate Grampanchayat
established in 1923 as well as multipurpose cooperative
society which are commited themselves for the betterment

of the villagers, in general, and agriculture, in
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particular. The transport and communication facilities
are well developed. There are different types of social
crganisatlons such as Youth Club and Mahila Mandal in the
village. Other infrastructural facllitles are being
rrovided by failr price shops, hotels, Krishil Seva Kendras,
Banks and various types of shops such as Kirana shops,
Stationery shops, medical storesg, engineering workshops,
etc., The library facility is also available in the
village. Cooperative lift irrigation schemes on Krishna
river and pumping sets provide irrigation facilities.
Farmers cultivate jowar, paddy and groundnut, With the
assured supply of water, cultivators are more inclined to
go for cultivation of cash crops, mainly sugarcane. They
are also aware of using biwall drip irrigation technology
for sugarcane. The people are cooperative and work hand
in hand with each other for the betterment of the village.

4.5 General Information of the Lift Irrigation
Scheme and Biwall Drip Irrigation Unit

It is important to know the physical features of
the selected 1ift irrigation scheme and biwall drip irri-
gation unit. This type of knowledge would facilitate
better understanding of the observations regarding capital
investment, recurring costs, returns and other related

aspects of the biwall drip irrigation unit.



4.5.1 The 1lft drrigation scheme

The lift irrigation scheme under study viz.,
Vasant Lift Irrigation Scheme was established in the
year 1963 on cooperative basilsg by the farmer members under
the dynamic leadership of late Dinkarbapu Patil and able
guidance of late Vasantraodada Patil with the help of
Shetkari Sahakari Sakhar Karkhana Ltd., Sangli. The
schem@ has been installed on the bank of Krishna river,
The actual working of the scheme was started in 1965. This
15 a cooperatilve 1ift irrigation scheme fully filnanced by

the sugar factory.

The command area of the scheme is 240 hectares,
It has got the licence from the government for perennial
water supply to 48 hectares of land and licence to irrigate
40 per cent area under kharif crops and 40 per cent area

urder rabil c¢rops. The number of members is 235.

The scheme is jack-well type. A jack-well of 12
feet diameter and 63 feet deep 1s connected with intake
well of 6 feet diameter and 10 feet deep in the river by
24 inches and 270 feet long intake pipe. The water is
lifted through rising main of 24 inches diameter and
6400 feet length. A delivery chamber of the dimension of
6 feet diameter and 9.5 feet height is at the end of the
rising main. Other distributories include different sizes

of 21 cross cement pipe lines of the diameter of 12 inches
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and 6 inches. The scheme has installed following types of
pumps on jack-well : (i) 150 H.P. pump and pump set, and
(11} 110 H.P. and 55 H.P. stod bipump. The total water

discharge of the pumps is 8 qusecs.

The total irrigated area during 1988-89 was 130
hectares of which sugarcane alone occupied the area of 63.2
hectares and rest of the area was shared by kharif and rabi

crops and other perennial crops as well,
4.5.2 The biwall drip irrigation unit

The member farmers did not get required water
quantities to irrigate different crops. This situaticn
resulted into decline in crop yields and returns to the
farmers. Also the income of the scheme was affected
adversely. The board of directors of the sugar factory and
the members of the lift irrigation scheme, therefore,
decided to go for modern technology of irrigation. They
decided unanimously to install biwall drip irrigation unit
on the existing lift irrigation scheme, The proposal was
supported by the sugar factory. The bilwall drip irrigation
set was installed on the scheme in 1989, Biwall drip irri-
gation is one of the types of the drip irrigation which is
used for row crops. They adopted this new technology to
irrigate 177.2 hectares of land out of 240 hectares of
command area. The total investment cost to establish a

huge modern technology in such a large area amounted to



Rs. 56.27 lakhs. For proper water management purpose, the
scheme has divided the area in 30 groups and these 30
groups are distributed to 28 wells. These wells have been
rented in from the member farmers and used as store-wells.
The layout of the biwall drip irrigation unit 1is depicted
in rig. 2. The water 1s lifted by the scheme from river
and stored in these wells. Thereafter, water 1s suppliled
to different irrigated areas with the help of biwall drip
irrigation unit operated by electric pumps on these wells,
The capacity of the electric motor ranges from 3 H.P. toO
12,5 H.P. and the total c¢apacity of all the 30 electric
motors is 270.5 H.P. The following types of P.V.C, pipes

are being used for the system.

Type of FVC Length
pipes {(Meters)
50 mm 9002
63 mm 7968
75 mm 4888
90 mm 4256
110 mm 8512
140 mm 360
15 mm biwall 684790
Polytube 139480

A 150 H.P. electric pump is operated on the jack-

well of the scheme. Water lifted from the river firstly

enters into main delivery chamber and then it goes to each
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well of the groups through cement pipes, On each well, a
biwall drip irrigation unit is operatlng. Each biwall
drip irrigation unit has different components viz,, well,
electric pump, bypass, valves, ventury valve, main valve,
pressure guage, fertilizer tank, fillter tank, back wash

system, main line, submain, biwall-lateral, etc.

The water is lifted from well. Then it passes
through various valves to bypass then to ventury valve and
to fllter tank. From the filter tank, it goes to main,
submain, biwall lateral and to roots of c<xops. The
pressure guage is placed on this unit. It indicates the
pressure of water. Normally, it requires 1.75 to 2.0 kg
pressure, A ventury section is provided for applying
fertilizers through the water. A fertilizer tank is
connected with the help of ventury in between ventury
valves. The pressure required for the ventury 1s 1.5 to
2.0 Xg. At the time of back wash, the water passes through
well, pump, various valves, bypass to filter and out through

backwash. At this time main valve is closed {(Fig. 3).

The water appllcation to different crops in diffe-
rent seasons are different, The water delivery system 1s
operated with the help of employees of the lift irrigation
scheme. TFor avoiding the problems of choking of bilwall
pipes, cutting of pipes by rats, and choking of filters,

the management practices hydrochloric acid treatment and
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bleaching powder treatment for each crop at the interval
of 15 days. These treatments are given through water to
remove mud, plants or other external things from the

pipes and thus filters remaln clean and water is distri-
buted properly. Also urea 1s applied through water at the
rate of 30 kg/month/hectare up to 7 months for sugarcane
crop. The Sanglil District Central Cooperative Bank has
advanced medium term loan of Rs. 21.77 lakhs through the
Ankalkhop Vikas Cooperative Society in the names of indivi-
dual members. The Vasantdada Shetkaril Sahakari Sakhar
Karkhana has invested Rs. 15,00 lakhs for installation of
this unit. The Government of Maharashtra has given a

subsidy of Rs. 19.50 lakhs to this Unit,

For the cash crops like sugarcane and vegetables,
some of the manufacturers have introduced a special tubing
system known as biwall. Initially a single chambered
tubing was introduced which consisted of a thin wall
plastic tubing with small criticies. However, this type
of tubing had a number of drawbacks. Because of very small
orifices, a low operating pressure was essential to achieve
the desired low application rate. This was not possible as
small orifices tended to plug more easily and low operation
pressures presented many design difficulties and constraints.
To overcome these difficulties, a dual chambered tube with

much improved hydraulic characteristics commonly known as
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biwall tubing was introduced. The dual tube concept allows

for longer orifices, higher cperating pressuresg and lower

application rate.

The Hardie biwall is patented extruded dual
chamber micro irrigatioh tubing manufactured from a linear
low density polyethylene., Holes are drilled by lacer beam
at intervals of 30 cm along the tube to give even and equal
amounts of water to plants over long lengths., Designed
primarily for row crops, biwall is now manufactured in many
different forms and has been used in a variety of crops.
The tube may be placed on or below ground and can be
installed mechanically combined with modern filteration
technology and the ability to apply fertilizers and other
treatments through the tubing to the plant., The biwall
system embodies the best achlevements of micro irrigation

technology today.

4.5.3 Cropping pattern in the command of the 1lift
irrigation scheme

The details of the cropping pattern in the
command area of lift irrigation scheme during the years

1987~-88 and 1989-90 i,e. before and after installation of

biwall drip irrigation unit are given in Table 5.

Tt is observed from the table that most of the
irrigation water was utilized for sugarcane (36.92 per

cent). Sugarcane was the major perennial crop brfore
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Table 5. Cropping pattern of 1ift irrigation scheme and
biwall drip irrigation unit
Season Crops Area under Percentage
crops
(ha)
A. Before biwall drip irrigation
l. Kharif 1. Hybrid jowar 10 7.69
2. Soybean 10 7.69
3. Groundnut 2.8 2.15
4. Paddy 4 3.07
2. Rabil l. Wheat 20 15.38
2, Gram 20 15.38
3. Summer - - -
4. Annual - - -
5. Perennial l. Sugarcane 48 36,92
2. Banana 6.4 4.92
3. Grapes 3.6 2.76
4, Betelvine 3.2 2.46
5. Roses 2 1.53
Total 130 100.00
B. After biwall drip irrigation
l. Kharif - - =
2. Rabi - - -
3. Summer - - =
4. Annual - - -
5. Perennial 1. Sugarcane 148 B3.52
2. Grapes 5.60 3.16
3. Betelvine 5 .60 3.16
4. Pomegranate 4.80 2.71
5. bBer 0.80 0.45
6. Danana 12.00 6.77
7. Fig 0.40 0.23
Total 177.20 100.00
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installation of biwall drip irrigation unit. In kharif
season, hybrid jowar and soybean contributed equal area
shares, The area shares of wheat and gram also remained
of the same magnitude., Among the perennial crops, the
scheme allocated relatively more water to banana after
sugarcana (4,92 per cent), while roses got the least (1.53

per cent) water share,

After installation of biwall drip irrigation
unit, sugarcane was the major perennial crop in the
command area with lts area share of 83,52 per cent, It
was followed by banana (6.77 per cent), grapes (3.16 per
cent), betelvine (3.16 per cent) and pomogranate (2.71 per

cent).

4.5.4 Management of the lift irrigation scheme and
biwall drip irrigation unit.

The cooperative lift irrigation scheme/biwall drip
irrigation unit was under the control of sugar factory. 1t
was sponsored by the sugar factory. The management of the
scheme/unit was vested with the special department created
under the control of irrigation department of the sugar
factory to supervise working of 1lift irrigation scheme/
biwall drip irtigation unit. It was in the form of two
tier structure. Some management body was present at sugar
factory level. Some management bodies were at scheme /unit

level. At tho factory level, technical staff was maintained,

and at the scheme/unit level secretary, watermen and

7- 2989
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operators were appointed. The overall incharge of the
lift irrigation scheme/biwall drip irrigation unit was
the chairman of the sugar factory. There was decentrali-
zation of the management which was possible only due to
the mutual working of the 1ift irrigation scheme/biwall
drip irrigation unit. This type of decentralization

made it possible to render effective and prompt services,
The working and financing of maintenance activity was
limited and it mainly related to the collection of irri-

gation charges from the member cultivators.

In general, all the cultivators were growlng
sugarcane as a cash crop in the tract and the same was
marketed to the sugar factory. The irrigation charges
and other dues were collected from the cultivators by the
sugar factory 1n proper way. Those beneficiaries who have
cultivated sugarcane were paying irrigation charges to the

secretary of the 1lift irrigation scheme/biwall drip irriga-

tion unit.
4.6 Socio-Beoconomlic Aspects of the Selected Farm
Famllies

This section is devoted to discuss in brief
certain socio-economic aspects of the sample farms in the
command of the cooperative lift irrigation scheme having
biwall drip irrigation unit. The sample farms have been

divided in three groups according to the productivity of



67

Sugarcane as low, medium and high as indicated in Chapter-3,
The social aspects relating to family size, its composition,
educational level of family members and work force of the
families and economic aspects relating to farm size, land
use and crop patterns, capital investment, resource struc-

ture, etc. have been studied at two points in time i.e.

before and after Installation of biwall drip irrigation unit.
4,6.1 Slze of family and education of sample farmers

Size of the family is the important factor affect-
ing consumption needs and income earnings of the family.
Education is another important factor influencing managerial
ability, work efficiency, knowledge and technical knowhow of
farming. The details about average size of family, its

composition and education are given in Table 6.

At the overall level, the size of tha family was
4.92 persons constituting 2.22 men, 2.03 women and 0.67
children. The size of family of the farms with low, medium,
high sugarcane, productivity groups was 5.72, 5.11 and 3.94
persons, respectively. In all groups, the number of males

was higher than women and children.

The level of education increased as the size of
family decreased. This might be due to the better economic
conditions of the farmers from the lower famlly size group,

who could get more education. About 28.5 per cent, 11.55
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Table 6, Family size and its composition of the sample farms
Particulars Sugarcane productivity
groups Overall
Low Med ium High
l., Family size 5,72 5.11 3.94 4.92
(100.00) {100,00) (100.00) (100.00)
{a) Men 2.46 2,36 1.83 2.22
(43.00) (46.18) (46.45) (45.12)
(b) Women 2.23 2.09 1.79 2.03
(39.00) (40.90) (45.43) (41.26)
(c¢) children 1.03 0.66 0.32 0.67
(18.00) (12.92) (8.12) (13.62)
2. Literates 4,09 4,52 3.52 4.04
{(71.50) (88,45) (89,34) (82.11)
(a) Men 1.96 2.23 1.83 2.01
(34.27) (43.64) (46 ,45) (40.85)
(b) wWomen 1.30 1.76 1.63 1.56
(22.72) (34.44) (41.37) {31.71)
(¢) cChildren +0,.83 0,53 0,06 0.47
(14.51) {10.37) (1.52) (9.55)
3. Illitarates 1.63 0.59 0.42 0.88
(28.50) (11.55) (10.66) (17 .89)
(a) Men 0.50 0.13 - 0.21
(8.74) {2.54) {4.27)
(b) Women 0.93 0.33 0.16 0.47
(16.26) (6.47) (4.06) (9.55)
(¢) cChildren 0.20 0.13 0.26 0,20
(3.50) (2.54) (6.60) (4.07)
4, Total workers 2.26 2.16 1.40 1.94
(39.51) (42.27) (35.53) (39.43)
5, Total dependants 3.46 2.95 2.54 2.98
P {60.49) (57.73) (64.47) (60.57)

(Figures in parentheses are percentages to total)
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per cent and 10.66 per cent of the members were illiterate
in the low, medium and high productivity groups, respecti-
vely. The literacy percentage was the lowest (1.52 per
cent)} in high productivity group, while it was the highest
(14.51 per cent) in low productivity group. The total
number of workers decreased in accordance with the increase

in productivity of sugarcane,

4.6,2 Relationshlp between farm size and sugarcane
productivity groups

The bivariate frequency distribution of sample
farms is given in Table 7.according to size of farm and
production level of sugarcane. In general, there was no
specific relationship between the size of farm and producti-
vity level of sugarc¢ane. Moreover, the distribution of
small farms according to productivity level of sugarcane
was equal. A majority of the medium sized farms had low
productivity level of sugarcane., In the case of the large
sized farms, however, relatively a large number of farms
had medium and high productivity levels of sugarcane. That
means, the large sized farms could afford to spend relati-
vely more on different inputs in order to realise high

productivity of sugarcane as compared to the other size

groups of farms.
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Table 7. Bivgriate frequency distribution of the sample farm
families according to the size of farm and level of
sugarcane productivity

Sugarcage Parm size Total
producti-
it Small Medium Large
;rogp (Less than (1.21 to (2.21g to
1.20 ha) 2.20 ha) 4.80 ha)

1. Low 14 12 4 30
2. Medium 13 8 9 30
3. High 13 8 9 30

Total 40 28 22 90
4,6,3 Average land use pattern of sample cultivators

The average land use pattern of the sample farms
selected under different size groups of sugarcane producti-
vity is presented in Table 8 for the two time periods viz.,

before drip irrigation and after drip irrigation.

The average size of holding was relatively large in
high sugarcane productivity group (1.94 ha) than the rest of
two groups. About 94.50 to 96.50 per cent of the total area
was cultivated among all the groups of sugarcane productivity
of the sample farms before installation of drip irrigation.
After drip irrigation, the proportions of cultivated area in
the total area ranged between 92.50 to 96.50 per cent indica-
ting thereby almost smaller change in the land uge pattern on

introduction of biwall drip irrigation technology. The total
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irrigated area, however, ilncreased in each group after drip
irrigation, It was observed that the area under cultiva-
tion decreased slightly after drip irrigation in all the

groups mainly because of diversion of some area for construc-

tion of builldings, roads, etc,

The proportion of net lrrigated area in tha net
cultivated area was 64,87, 79.56 and 77.83 per cent in case
of the farms belonging to the low, medium and high sugarcane
productivity groups, respectively before drip irrigation.
After drip irriéation, these proportions increased to 89.19,
96.68 and 93.29 per cent for the respective groups. Moreover,
irrigated area was proportionately high in case of the higher
sugarcane productivity groups. Before drip irrigation, the
per farm gross cropped area was the highest in the medium
sugarcane productivity group and the per farm gross irrlgated
area was the highest in the high sugarcane productivity
group. After drip irrigation, however, the per farm gross
cropped and gross irrigated area as well were the highest in
the high sugarcane productivity group. It is worthwhile to
note that because of wide coverage of the area under 1lift
irrigation scheme biwall drip irrigation unit, the net area
left unirrigated was very less i,e. 0.01 hectare per famm

at the overall level,
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Table 8. Average land use pattern of sample cultivators under
different size groups of sugarcane productivity
(Area in ha)
Particulars Sugarcane productivity groups Overall
Low Medium High
Before drip irrigation
l. Total owned land 1.48 1.81 1,94 1.75
(100.00) (100.00) (100.00) (100.00)
2. Area under builldings, 0.04 0.06 0.11 0.08
roads, fallow land (2.70) (3.31) (5.67) (4.57)
3. Area under cultiva- 1,44 1.75 1.83 1.67
tion (97.30) (96.68) (94.32) (95.43)
(a) Irrigated 0.96 1.44 1.51 1.30
(64.87) (79.56) (77.83) (74.29)
(b) Unirrigated 0.48 0.31 0.32 0.37
(32.43) (17.12) {(16.49) (21.14)
» Gross cropped area 1.52 2.02 1.90 1.81
5. Gross irrigated area 0,96 1.44 1.51 .30
6., Cropping intensity 105.55 115.42 103.82 108.38
7. Irrigation inten-
sity 100,00 100.00 100.00 100.00
After dArip irrigation
l. Total owned land l.48 1.81 1.94 1.75
(100,00) (100.00} (100.00) (100.00)
2. Area under buildings, 0.1l 0.06 0.13 0.11
roads, fallow land  (7.43) (3.31) (6.70) (6.29)
3. Area under cultiva- 1.37 1.75 1.81 1.64
tion (92.57) (96.68) (93.29) (93.71)
4, (a) Irrigated 1.32 1.75 1.81 1.63
(89.19) (96.68) (93.29) (93.14)
(b) Unirrigated 0.05 - - 0.01
¢ {3.38) (0.57)
4, Gross croppaed area 1.37 i.78 1.82 1.66
5. Oross irrigated area 1.37 1,78 1.82 1.66
6. Croppling intensity 100.00 101.71 100,55 101.22
7. Irrigation inten-
sityg 103.79 101.71  100.55 101.84

(Figures in parentheses indicate percentages to total owned
land)}.
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4.6.4 Intensity of cropping and intensity of irrigation

The last rows of Table 8 indicate the cropping
intensity and irrigation intensity on the sample farms
belonging to different sugarcane productivity groups. It
1s observed from the data that the cropping intensity has
decreased to the extent of 3 to 14 per cent after the
introduction of biwall drip irrigation technology on the
farms belonging to different sugarcane productivity groups.
It is, however, interesting to note that the irrigation
intensity has increased slightly on all the farms after
intrcduction of biwéll drip irrigation technology. This
has happened mainly because of increased area allcocation
to sugarcane crop after drip irrigation. At the overall
level, the cropping intensity was 108.38 per cent and
irrigation intensity was 100.00 per cent before drxip 1rri-
gation. On introduction of biwall drip irrigation, the
cropping intensity decreased to 102,22 per cent and irriga-

tion intensity increased to 101.84 per cent.

4.6.5 Cropping pattern on the sample farms

The average crépping pattern on the sample farms is
given in Table 9 at two points of time i.e. before drip
irrigation and after drip irrigation.

It can be seen from the data that before drip irri-

gation, maximum area was devoted to sugarcane and other crops
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Table 9. Average cropping pattern of sample farms
(Area in ha)
Crops Sugarcane productivity groups overall
Low Medium High
Before drip irrigation
1. Kharif jowar 0.18 0.03 0.07 0.10
(11,84) (1.49) (3.68) (5.50)
2. Soybean 0.16 0.26 0.17 0.20
(10.53) (12.87) (8.95) (11.00)
3. Groundnut 0.01 0,01 - 0,008
(0.66) (0.50) (0.44)
4. Rabl jowar - - - -
5. Wheat 0.15 0.12 0.10 0.12
(9.87) (5.94) (5.26) (6.€0)
6., Gram 0.07 0.15 0.04 0.08
(4.61) (7.42) (2.11) (2.40)
7. &Sugarcane .90 1.45 1.46 1.27
(59,21) (71.78) (76.84) (69.86)
8. Grapes 0.05 - 0.06 0.04
(3.28) (3.16) (2.20)
1 1.52 2.02 1.¢0 1.818
Total = (100.00) (100.00) (100.00) (100.00)
After drip irrigation
l. Kharif jowar 0.09 0.07 0.04 0.07
° J (€6.57) (3.93) (2.20) (4.22)
2. Sovyhean 0.13 0.04 0.09 0.09
Y (9.49) (2.25) (4.95) (5.42)
3. Groundnut - - - -
4, Rabi jowar 0.01 0.01 .03 0.02
! (0.73) (0.56) (1.65) (1.20)
0.07
5. Wheat 0.11 .04 0.08 -
(8.03) (2.25) (4.40) (4.22)
03
. G 0.03 0.04 0.03 0.
© e (2.79) (2.25) (1.65) (1.81)
i 0.77 1.05 1.05 0.96
7. Sugarcane (Biwall) (56°90) (58.99) (57.63) (57 .83)
0.53 0.47 0.41
8. Sugarcane 0.23 . 24.70
(Traditional)} (16.79) (29.77) (25.82) ( X 01)
- -~ 0.03 -
9, Grapes (1.64) (0.60)
1.66
1,37 1.78 1.82
Total (140.00) (100.00) (100.00) (100.00)

ea).
(Figures in the parentheses are percentages to total cropped area)



75

occupled little area. After drip irrigation also maximum

area was occupiled by sugarcane crop for which biwall drip
irrigation system was installed. Rest of the crops got

smaller area share.

At the overall level, the area share of sugarcane
was 69.86 per cent of the gross cropped area before drip
irrigation. 1It, however, increased to 82.53 per cent after
drip irrigation. Out of this total area, share of sugar-
cane in the gross cropped area, the area share of sugarcane
with biwall drip irrigation technelogy was 57.83 per cent
and that of the sugarcane with traditional irrigation
methed was 24.70 per cent. The area shares of kharilf jowar,
soybean, wheat, ogram and grapes in the gross cropped area
decreased almost by 1.25 to 5.50 per cent after Introduc~

tion of biwall drip irrigation technology.

The type of changes in the cropping pattern result-
ing from the introduction of biwall drip irrigation techno-
logy was mostly of similar type among the farms bkelonging
to different sugarcane productivity groups. The area share
of the individual crops in the gross cropped area, however,
varied within a narrow range among the farms of different

sugarcane productivity groups.

4.,6,.6 Investment costs and sources of funds for biwall
drip irrigation unit.

The detalls of par farm investment costs and sources
of funds for biwall drip irrigation system are given in
Table 10 for the individual sugarcane productivity groups.



Table 10, Average capital investment for biwsll drip irrigation unit
{(Rupees)
Particulars Sugarcane productivity
groups Cverall
Low Medium High
1. Total investrent for drip 28750.54 37190.31 43327.51 36422,79
irrigation set (100,00) (100.00) (100.,00) (100.00)
2. Owned capital - - - -
3. Loan from :
a) Sangli District central Coopsrative - ,
. 131507 ,44 13910,67 lesgl gC 14636.€8
Bank through Ankalkhop Cooperative * '
Society (40.02) (37.40) {42.68) (40.18)
b) Vasantdada Shetkari Sahakari Sakhar 7837.84 10608.11 16665,5¢5 9703.83
Karkhana Ltd., Sangli (27.26) (28.52) {24,62) (26.€4)
4. Subsidy 2405,26 12671.53 14170.06 12082,28
(32.72) (34.08) (32.70) (33.18)
5. Per hectare investment 37177.42 35532.14 41172.80 38041.68
Subsidy : Aresa up t0 2 hectares .....se.eses. 50 per cent or Rs. 20,000/-
Area up to 2 to 6 hectares ........ 35 per cent or Rs, 14,000/~
Area above 6 hectarSS .eessvscssas, 20 per cent or Rs. 08,003/~

(Figures in the parentheses are percentages to the total investment cost).

9L



77

The per farm total investment cost on accoumnt of
biwall drip irrigation system amounted to Rs. 28750.54,
Rs. 37190.31 and Rs. 43327.51 for low, medium and high
sugarcane prodyctivity groups, respectively. The per
hectare Investment cost in biwall drip irrigation system
workad out to Rs. 37177.42, Rs. 35032.14 and Ro. 41172.00
for the farms, helonging to the respective groups. Thus,
it is revealed that the level of sugarcane productivity was
closely related to the magnitude of investment in biwall
drip irrigation system at the farm level, At the overall
level, the investment in biwall drip irrigation system
worked out to Rs, 36422.79 per farm and Rs. 38041.68 per

hectare .

As the biwall drip irrigation system is new
technology, it la costlier one, 7The facners, therefore,
depended on loan for biwall drip irrigation set and subsidy
from the Government. There was one intercecsting point that
not a single farmer could effect the entire or partial
investment from his own funds. All of them availed loan
facilities from the Sangli District Central Cooperative
Bank and Vasantdada shetkari Sahakari Sakhar Karkhana Ltd.,
Sangli. At the overall level, the relative shares of loan
from the Sangli District Central Cooperative Bank, loan
from Vasantdada Shetkari Sahakari Sakhar Karkhana and

subsidy from Government in the total investment cost of
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Rs. 36422.,79, were 40,18, 26,64 and 33.18 per cent,
respectively. The subsidy component thus proved to be the
major incentive to the farmers to participate in the joint
venture of adopting highly capital intensiwv® high-tech

irrigation system on the farms.

The loans of District Central Cooperative Bank
are to be repald within five years time with 15 per cent
interest rate. Similarly, the loans obtained from
Vasantdada Shetkari Sahakarl Sakhar Karkhana are to be
repaid within the same period, but at the interest rate of

Rs. 16.00 per cent,
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5. RESULTS AND DISCUSSION

The present study aims at finding out the economic
efficlency of drip irrigation in sugarcane production in the
command of the lift irrigation project in Sangli district.
As discussed earlier, the drip'irrigation technology has
been introduced in the command of the 1ift irrigation
scheéme to irrigate sugarcane, Prior to the adoption of drip
irrigation, the farmers used to irrigate sugarcane crop by
surface irrigation method. Presently, the crop is belng
irrigated by biwall drip irrigation system. The installa-
tion of biwall drip irrigation unit in the 1ift irrigation
preoject area required additiconal capiltal investment. At the
same time, the farmers followed some different types of
cultural practices for sugarcane and other crops. There was
water and labour saving on account of adoption of bhiwall
drip irrigation technology. The costs and returns structure
of sugarcane and other crops also changed to a greater

extent as a result of adoption of new technology.

In the present Chapter, efforts are made to delineate
in detail all the changes resulting from introduction of
biwall drip irrigation system in the command of the 1lift
irrigation project. Mostly, the 'before' and 'after!
approach has been adopted in the analysis In order to find
out economic efficiency of drip irrigation in sugarcane in

the study area.



5.1 Capital Investment Cost for Cooperative Lift

Irrigation Scheme

The Vasantdada Cooperative Lift Irrigation Scheme
was started in the year 1965. The total cost on account
of completion of this 1lift irrigation scheme was
Rs. 14.56 lakhs., ©The detalls of the investment cost for

the 1ift irrigation scheme are given in Table 1l.

30

Table 1l. Capital investment cost of the 1lift irrigation

scheme
) Particulars Amount Percentage
(kRs. in lakhs)

l. Jackwell 3.09 21.22
2. Intake well 1.03 7.07
3. Pump house 0.18 1.23
4. Pumping machinery and electrical

machinery 4,37 30.01
5. Plpe line system

(a) Rising main 1.30 8.92

(b) 1Intake pipe 1.50 10.30

(¢) Distributorles 1.55% 10.64

Sub-total 4.35 29,87
6. Delivery chamber 1.50 10,30
7. Furniture 0.04 0.27

Total 14.56 100.00




a1

Cut of the total capital investment cost of
Rs. 14.56 lakhs, the cost on account of completion of jack-
well, intake well and pump house was Rs. 3.09 lakhs,
Rs. 1.03 lakhs and Rs. 0.18 lakhs, respectively. All these
three items together shared 29,52 per cent of the total
capital investment cost. The electric motor pumps and
other accessories shared 30.01 per cent of the total
capital investment cost. The pipe line system included the
components of rising main pipe line, intake pipe line and
distributories, all of which together contributed 29.87 per
cent of the total capital investment cost. The shares of
costs oh account of delivery chambers and other items in
the total capital invesgtment cost were 10,30 and 0.27 per

cent, respectively.

5.2 Capital Investment Costs for Biwall Drlp
Irrigation Unit

The detaills of capital investment costs for the

biwall drip irrigation unit are presented in Table 12.

The total capital investment cost for the whole
unit was Rs. 56.27 lakhs. The major components of the
biwall drip irrigation unit are the biwall pipe line/
lateral pipe line, filter, main pipe line, electric motor,
pumps, ctc, Among Lhe various 1tems of capital investment,
the investment cost on account of main pipe line, sub-main

pipe line, lateral pipe line/biwall pipe line was
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Table 12, Capital investment costs of the biwall drip
irrigation unit

- a——

Partlculars

Amount Percentage
(Rs. in lakhs)
1. Main pilpe line 5.02 8.92
2. Sub-main pipe line 3.30 5 A6
3. Lateral pipe line 5.11 9,09
4, Biwall pipe line 25.07 44,55

5. Other parts

a) Valves (3, 2, 0.75, 0.5") 0.55% 0.98
b) Filter (2 and 3") 6,88 12.23
¢) Pressure guage 0.03 0.05
d) Bipass (2 and 3") 3.30 5.86
e} Backwash (2 and 3"} 0,08 0.15
f) Ventury section 0.16 0.28

6, Electric motors and pumps

a} 3 H.P. 0.09 0.16

) 5 H.P. 0.21 0.37

¢) 7.5 H.P. 0.95 1.69

d) 10 H.P. 2.87 5.10

e) 12.5 H.P. 0.41 0.73
Sub-total 4,53 8.05

7. Migcellaneous expenses 2.24 3.98
8, Total investment cost 56,27 100.00
9. Less subsidy 19,50 34.65
10. Net investment cost 36.77 65.35

11, Sources of funds

a) Loan from Sangli District
Central Coop. Bank, Sanglil 21.77 38.69

b) Loan from Vasantdada shetkari
Sahakarl Sakhar Karkhana Ltd.,
Sangli 15.00 26,66
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Rs, 5,02 lakhs, Rs, 3.20 lakhs, Rs. 5.11 lakhs and
Rs, 25.07 lakhs, respectively. All these components of
pipe line together shared 68,42 per cent of the total

investment cost.

The irvestment in electric motors and pumps of
various capacities was Rs. 4,53 lakhs and it shared 8.05
per cent of the total capiltal investment cost for the
entire unit. Among the other parts of drip irrigation
unit, valves, filters, pressure guage, bipass, backwash
and ventury section were the important ones. The 1nvest-
ment cost of all these parts was Rs. 11.00 lakhs, which

was 19,55 per cent of the total capital investment cost.

As thls was a modern technology, 1t regulred a
huge amount of capital cost. Some parts of this unit
have been manufactured from various types of material
which were much costlier in the market. Also the taxes
on raw materilal and industrial components were more due

to which the cost of components of biwall unit was high.

5.3 Annual Operating Cost of Lift Irrigation Scheme

The details of annual operating cost of the 1lift

irrigation scheme are given in Table 13.

The annual operating cost of the lift irrigation
scheme was Rg. 3.79 lakhs which was composed of Rs. 2.00

lakhs (52.77 per cent) as fixed cost and Rs. 1.79 lakhs



(47.23 per cent) as variable cost.
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Ameng the fixed costs,

interest on fixed capital was the major item sharing 2%5.25

per cént of the total operating cost,

Depreciation and

Insurance charges contributed 9.61 and 17.43 per o2nt of

the total operating cost.

variable cost,

among the different items of

salarles and wages, electrlclty and water

charges, and repair and maintenance charges were the major

items which shared 27.45,

12.00 and 4.64 per cent of the

total operating cost of the lift irrlgation scheme. The

expenses on account of office,

stationery, audit fee,

travel, etc, formed 2,87 per cent of the total operating

cost .

Table 13, Annual operating cost of the lift irrigation

scheme
Particulars Amount Percentage
(Rs.)

A, Fixed costs
1. Interest 95600 25,25
2. Depreciation 36400 9.61
3. Officz rent 1800 0.48
4. TYnsurance of machinery €6000 17.43

Sub-~total 199800 52.77

B. Variable costs
1. Salaries and wages 103942 ?27.45
2. Repair and maintenance 17539 4.64
3. Elec. and water charges 45462 12.00
4. Expenditure on office 3000 0.79
5. Statilonery 1500 0.40
6. Audit fees 3550 0.94
7. Travelling expenses 2800 0.74
8. Miscellaneous expenses 1000 0.27

i OOV .- : wosen .




5.4 Angual Operating Cost of Biwall Drip Irrigation
Unit

The details of the annual operating cost of biwall

drip irrigation unit are presented in Table 14,

Tabkle l4. BAnnual operating cost of biwall drip irrigaticn
unit

Particulars Amount Percentage
(Rs.)

A, Filxed costs

l, Interest on capital investment

a) TFor farmers 265464 20.02
b) For sgsugar factory 178136 13.44
2. Depreciation on capital investment

a) Por farmers 294160 22,19

b) For sugar factory 233098 17.59

3. Insurance 66000 4.98
Sub-total 1036858 78.22

B. Variable costs

4. Salaries and wages 147885 11.16
5. Electricity charges 45648 3.44
6. Repair of electric motors 15000 1.13
7. Repair of lateral/joiner 300 0.02
8, Filter paper 200 0.02
9. Chemicals, oils, etc. 10800 0.81
10, Urea application ©2000 4,68
11. Water lifting tax 360 0D.07
12. Office stationery 1000 0.08
13. Office rent 2500 0.19
14, Travelling expenses 3000 0.23
Sub-total 288693 21.78

Total ...l..l.’.t.".....l. 1325551 lO0.00
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The total operating cost of the biwall drip irri-
gatlon unit was Rs. 13,26 lakhs per annum, It included
fixed cost of Rs. 10.37 lakhs (78.22 per cent) and variable
cest of Rs. 2.89 lakhs (21.78 per cent). Annual interest
cost and depreciation were the major items of fixed cost
and individually they shared 33.46 and 39.78 per cent of
the total operating cost. Among the various ltems of
variable cost, salaries and wages, electricity charges,
repairs and urea application shared 11.16, 3.44, 1.13 and
1.68 per cent of the total operating cost, respectilvely.
The expenses on account of filter paper, oll chemicals,
stationery charges, water lifting tax, office rent,
travelling charges, etc. together contributed 1.35 per cent
of the total operating cost of the biwall drip irrigation

un.it,

If we compare the annual operating cost of biwall
drip irrigation unit with that of 1lift irrigation scheme,
it could be revealed that the annual operating cost of the
former was much higher than that of the latter mainly on
account of higher amount of depreciation and interest
charges. The annual expenditure on salaries and wages of
the biwall drip irrigation unit was also higher than that
of the lift irvigation scheme, indicating thereby higher
labour requirement for operating the biwall drip irrigation
unit, The break-up of the annual operating costs of the
1ift irrigation scheme and biwall drip irrigation unit 1is

depicted in Fig. 4.
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5.5 Per Hectare Labour and Machinery Power Requirements
for Sugarcane on Sample Farms

The drip irrigation technology 1s expected to have
impact on the cultural practices of sugarcane crop. More-
over, it is expected that the operationwise labour and
machinery requirements of sugarcane ¢grown under surface irri-
gation method could be somewhat different than that of the
crop grown under biwall drip irrigation method. 1In order to
verify this impact at depth, the details of the per hectare
operationwise requirement of labour and machinery for sugar-
cane crop grown under both the methods are presented in

Table 15,

It could be revealed from the table that the per
hectare requirements of human labour, bullock labour and
tractor hours for sugarcane crop have declined conslderably
when grown under biwall drip irrigation mzthod in comparison
with the surface irrigation method. At the overall level,
the per hectare requirement of men and women labour declined
from 124.90 days and 129.83 days to 67.12 and 116.33 days,
respectively, for the crop when grown under biwall drip irri-
gation methed. The per hectare requirement of bullock labour
declined slightly and that of tractor hours remained mostly

the same for the crop grown under both the mcethods.

The aritical examinalion of the per hectare use

levels of human labour for sugarcane crop grown under surface
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method revealed that the labour use intensity was quite
high for the crop in the case of the low sugarcane
productivity group of farms as compared to the medium and
high sugarcane productivity groups of farms. Moreover,
there existed inverse relationship between the per hectare
labour use Intensity and sugarcane productivity on the
sample farms. The per hectare use level of bullock labhour,
however, showed direct relationship with the sugarcane
productivity} whereas the requirement of per hectare
tractor hours remained mostly the same among the variocus
sugarcane productivity groups of Farms before installation

of biwall drip irrigation unit.

When grown under biwall drip irrilgation method,
the per hectare requirements of men labour, women labour
and bullock labour for sunarcane c¢rop declined by about
54 to 64 mandays, 6 to 20 women days and O to 2,50 pair
days, respectively, as compared to surface irrigation
method, among the different sugarcane productivity groups
of farms. The per hectare use level of tractor hours
remained the same for the crop grown under hoth the methods
among all the sugarcane productlvity groups ol Farws.
Simultaneously, it is observed that the extent of var iabi-
1ity in the per hectare use levels of human labour for
sugarcane crop was relatively high among the different

sugarcane productivity groups of sample farms when grown



Table 15, Per hectare operationwise labour and machinery power requirements for sugarzcanz 2rop

Operations Low productivity group Medium rproductivity z=oup
Men Women  Bullock Machinery Men viomen Bullcz<  I.achainery
labour labour labour labour labour lapcus
(days) (days) (pair (hrs) (days) (days) (pair (nrs)
days) days)
Before drip irrigation
1. Preparatory tillage
operations - - - 15.30 - - - 12.75
2, Application of manures €.27 - - - 5.64 - - -
3. Planting of setts 21.54 14.67 0.33 - 24,56 20.99 - -
4., Interculturing
operations 23.43 102.97 3.66 - 23.53 85.15 5.Cz -
5. TFertilizer application 12.77 - - - 8.31 - - -
6. Irrigation 41.61 - - - 36,42 - - -
7. Plant protection
measures - - - - c.04 - - -
8. Harvesting 27.37 27.1%9 - - 24,76 24.76 - -
Total 132.99 144.83 3.99 15.30 123,26 131.80 5.22 13.75
After drip irrigation
l. Preparatory tillage
operaticns - - - 15.47 - - - 11,87
2. Application of manures 6.29 - - - 6.36 - -
3. Planting of setts 20.43 15.08 0.68 - 23.34 12.07 0.:2 -
4, Interculturing
operations 6.55 82.88 3.01 - 4.20 70.19 2.27 -
5. Fertilizer application 4,87 - - - 5.00 - - -
6. Irrigacion 4.31 - - - 4.77 - - -
7. Plant protection
measures - - - - - - - -
8. Harvesting 2€.68 26,68 - - 5.09 22.09 - -
Total £9.13 124,64 3.69 15.47 63,76 111,35 2.¢° 1+.87




Table 15 (Contd...)

Operations High preoductivity group Overall productivity group
Men wWomen Bullock Machinery Men Women Bullock Machinery
laour labour labour labour labour labour
{days) (days) (pair (hrs) {(days) (days) (pair (hrs)
days) days)

Before drip irrigation

1. Preparatory tillage
operations - - - 17.07

- - - 15.39

2. 2Application of manures 5.24 - - - 5.64 - - -
3. Flanting of setts 26,54 16,13 - - 22.30 17.63 0.11 -
4. Interculturing

operations 22,63 77.84 5.74 - 23.16 86.98 4.99 -
5. Fertilizer application 10.52 - - - 10.22 - - -
6. Irrigation 32,14 - - - 38.28 - - -
7. Plant protection

measures 0,06 - - - 0.04 - - -
8. Harvesting 24,43 24,43 - - 25,26 25.22 - -

Total 121,56 118,40 5.74 17.07 124.90 129.83 5.10 15.39

After drip irrigation

l, Preparatory tillage

operations - - - 17.35 - - - 15,94
2. Application of manuras 5.32 - - - 5.96 - - -
3. Planting of setts 21.06 18,78 - - 21.49 17.89 0.33 -
4. Interculturing

operations 3.42 67 .88 3.24 - 4.54 72.16 2.83 -
5. Fertilizer application 4,30 - - - 4.71 - - -
6. Irrigation £.75 - - - 4.64 - - -
7. Plant protecticn

measures .28 - - - 0.10 - - -
8. Harvesting 25.53 25.53 - - 25.68 25.68 - -

Total £4,66 112,19 3.24 17.35 67.12 116.33 3.16 15.94

16
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under surface irrigation method as compared to biwall drip

irrigation method.

It is further observed that the decline in per
hectare requirement of human labour was more prominent for
the operations such as interculturing, top~-dressing and
irrigation, The per hectare reguirement of human labour,
bullock labour and tractor hours remained more or less the
same for the operations such as preparatory tillage, appli-
cation of manure, planting and harvesting of sugarcane grown
under surface and biwall drip irrigation methods. This
pattern of change 1n the per hectare operationwise require-
ment of human labour due to introduction of biwall drip
irrigation method was common among all the sugarcane produc-
tivity groups of sample farms. The magnitude of this change,
however, varied slightly among the sugarcane productivity

groups of sample farms.

It is interesting to note that, with the introduc-
tion of biwall drip irrigation method, the per hectare use
levels of human labour for sugarcane crop grown under
surface irrigation method declined significantly on the low
and medium sugarcane productivity groups of farms. This
decrease in the per hectare use levels of human labour for
sugarcane crop was observed mostly for the interculturing

and irrigation operations.
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5.6 Per Hectare Other Input Requirements of Sugarnane

The sugarcane grown under biwall drip irrigatdicn
method and surface irrigatlon method required varicus ather
inputs besildes human labour, bullock labour and tractor
power. These other inputs included sugarcane setts,
manures, fertilizers and plant protection chemicals. The
per hectare use levels of these inputs for sugarcane crop
on various sugarcane productilvity qroups of farms are

presented in Table 16,

The per hectare requirement of planting mater ial
of sugarcane was approximately 25600 setts, at the overall
level before drip irrigation., There was no significant
difference in the per hectare use level of sugarcane setts
among different sugarcane productlvity groups of farms. On
installation of biwall drip irrigation, the farmers became
more consclous about plant population, They planted more
setts than before for better growth and it resulted in
increasing per hectare requirement of sugarcane setts. At
the overall level, 26685.62 setts were required for plant-
ing sugarcane crop on one hectare of land under biwall drip
irrigation method. The per hectare use level of sugarcane
setts was relatively high on the high sugarcane producti-
vity group of farms as compared to the other groups of
farms. The per hectare use level of sugarcane setts for

planting sugarcane under surface method, however, decreased



Table 16,

sugarcane b=fore and after drip irrigaticon

Per hectare seeds, manures, fertilizers and plant protection measures required for

Low sugarcane
Inputs Productivity group

Medium sugarcane
productivity group

High sugarcane
productivity group

Overall sugarcane
productivity group

Before After

Before After

Before After

Before After

Sugarcane setts 25100.91 26056.03

Manures
{(cartloads) 38.93 37.15

Pertilizers (kg)

N 708.80 412.08
P205 486,62 186,89
K50 361.39 275.21

Plant protection - -
c¢hemicals (kg/ml)

25552.99 25732.48

31.31 31.27

500.91 444,20
312.47 206,84

298.06 318.43

C.04 -
lit.

26064.07 28096.29

32.44 30.18

760.58 463 .86
606.52 216.36

420.12 350.82

0.10 0.41
lik. lit,

25640.57 26685.62

33.56 32.45

649,69 442,75
465.00 205,02

366.95 318.66

0.04 0.14
lit. igt

¥6



on installation of biwall drip irrigation unit on all the
farms. The per hectare use levels of farmyard manure wers
Observed to be somewhat similar in all the sugarcane
productivity groups of farms for surface irrlgation method
and biwall drip drrigation method. The use of farm yard
manure was slightly high in the case of the low sugarcane

productivity groups of farms.

It was observed that the use of fertilizers for
sugarcane crop was considerably low when grown under
biwall drip irrigation method as compared to that of
surface irrigation method, At the overall level, the per
hectare use levels of N, P205 and K,0 were 650, 469 and
367 kg, respectively, for the crop grown under surface
irrigation methed. On adoptlon of biwa{l drip irrigation
technology, the per hectare use levels cf N, PZOS and K20
decreased to 443.0, 205.0 and 319.0 kg, respectively.
The farmers decided to adopt the practice of applying low
levels of fertilizers to the crop because all the ferti-
lizers applied were fully utilized by the plants. The
fertilizer losses were very low as some of them were
applied through water. The use of plant protection
chemicals was mostly common for sugarcane grown under
surface irrigation method because of the problem of
diseases and pests. The problem of diseases and pests was

not sericus in the case of the sugarcane crop when grown

under biwall drip irrigation methed.



Plate-1 : Uneven distribution of irrigation water
in surface irrigation method

F.2980

Plate-2 : Profused weed growth competing with crop
in surface irrigation methecd
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5.7 Cost of Production of Sugarcane

The magnitude and structure of cost of production
of sugarcane crop grown under surface irrigation method and
biwall drip irrigation method varied in accordance with the
differentials in the use levels of various inputs for the
crop. The details of per hectare cost of production of
sSugarcane grown under surface irrigation method and biwall
drip irrigation method are given separately in Tables 17
and 18, respectively for all the sugar cane productivity
groups of farms. The per hectare total cost of production
¢f sugarcane grown under differént methods of irrigstion is
composed of fixed cost and varilable cost. The structure of
total cost of preduction of sugarcane presented in these
tables, however, 1s as per the standardised cost concepts
adopted in the farm management studles. The cost of
production is, therefore, computed as Cost-A (which
includes items such as hired human labour, total bullock
labour, planting material, manures, fertilizers, insecti-
cides and pesticides, irrigation charges, land taxes and
cesses, depreciation, repairing and hiring charges, trans-
port and marketing and interest on working capital, etc.),
Cost-B {(which includes rental value of owned land and
interest on fixed capital investment and interest on
investment of drip irrigation unit in addition to Cost-A)

and Cost-C (which includes imputed value of family labour

in addition to Cost-B).
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Fer hectare ltenwlse cost of production of sugar cana

on manpla farma bafore drip lrrigation (nurface

method)

(Rupees)

Sugarcane productivity groups

Cost 1tems Overall
Low Medium High
l. Hired human 2963.32 2927 .06 3069,19 2986.52
labour (10.55) (12.61) (12.44) (11.94)
2. Total bullock 320.00 406 ,45 459 .49 406,12
lakour (l.14) (1,75) (1.86) (1.62)
3. Flanting material 2593.57 2394,00 2526.31 2492,12
(9.23) (10.32) (10.25) (9.96)
4, Manures 1212.11 1101.84 973.45 1079.10
(4.31) (4.75) (3.95) (4.32)
5., PFertlilizers 6480,55 4832.18 6£518.,21 5869,33
(23.06) (20,82} (26.43) (23.47)
6. Insecticides and - 13.82 11.44 9.61
pesticides (0.06) (0.05) (0.04)
7. Irrigation charges 1922.93 1843,31 3%88.16 1310.01
(6.84) (7.94) (1.61) (5.24)
8. Land taxesgs and E7 .56 52,02 58.64 56.08
cesses (0.20) (C.22) (0.24) (0.22)
9, Depreciation, ’ 2550.80 1606,08 2145.89 2066 ,54
repairing and (9.08) (6.92) (8.70) (5.26)
hiring charges
10. Transport and - - - -
marketing
11. Interest on 1176.55 986,49 1050.,45 1057.90
working capital (4.19) (4.25) (4.26) (4.23)
Cost~A 19277.39 16163.,25 17/211.23 17333.33
(68.60) (69.64) (69.79) (69.30)
12. Rental value of 4940.36 4581.,02 5013.73 4832.02
land (17.58) (19.74) (20,32) (12.32)
13. Interest on fixed 2738.48 1603,92 1890.84 2035.12
capital (9.74) (6.92) (7.67) (8.14)
Cost-B 26956,23 22348.19 24115.80 24200.47
(95 .92) (96.30) (97.78) (96.76)
l14. Family human 1145.320 856,35 547.05 810,50
labour (4.08) (3.70) (2.22) (3.24)
Cost-C 28101.53 23204,54 24662.85 25010.97
{(100,00) (100.00) (100.00) (100.00)

(Figures in the parentheses indicate percentages to Cost-C) .
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5.7.1 Per hectare cost of preduction of sugarcane grown
under surface irrigation method

The total cost of production (i.e. Cost-C) of
Sugarcane grown under surface irrigation method worked out
to Rs. 25010.97 per hectare, at the overall level. Among
the different items of production cost, the important ones
were human labour (both family and hired), planting material,
fertilizers, depreciation and machinery charges, interest on
working capital, rental value of owned land and interest on
fixed capital investment with their proportionate shares of
15.18, 9,96, 23.47, 8.26, 4.23, 19.32 and 8.14 per cent,
respectively, in the total cost of production. The axpendil-
ture on account of irrigation charges was only 5.24 per cent
of the total cost of production, whereas the share of
manures in the total cost was 4.32 per cent. The cost of
production at Cost-A and Cost-B levels worked out to
Rs. 17333.33 and Rs, 24200.47 per hectare and they formed

69.30 and 96.76 per cent of the total cost, respectively.

Among the sugarcane productivity groups of farms,
the per hectare total cost of production of sugarcane ranged
between Rs. 23204.54 and Rs. 28101.53, the lowest and the
highest production cost being, respectively, for the medium
and low sugarcane productivity groups of farms. The
structure of the cost of production of sugarcane was more or

less the same with slight variations among the low, medium
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and high sugarcane productivity groups of farms. 1In general,
the per hectare cost on account of individual items of cost
was relatively high in the case of the low sugarcane produc—
tivity group of farms followed by high and medium sugarcana

productivity groups of farms.

5.7.2 Per hectare cost of production of sugarcane grown
under biwall drip irrigation method

The total cost of production (i.e., Cost-C) of sugar-
cane grown under biwall drip irrigation method worked out to
Rs. 37365.50 per hectare, at the overall level., Among the
different items of production cost, the important ones were
family and hired human labour, planting material, fertilizers,
depreciation on machinery and drip irrigation unit and
machinery charges, interest on working capital, rental value
of owned land and interest on fixed capital invesgtment and
drip irrigation unit with their proportiocnate shares of 9.88,
8.07, 8.13, 19.20, 23,99, 19.13 and 12.67 per cent, respec-
tively, in the total cost of production., The expenditure on
irrigation was relatively higher than that of surface irriga-
£ion method. The cost of production at Cost-A and Cost-B
levels worked ocut to Rs, 24455.19 and Rs. 36336.24 per

hectare and they formed 65.45 and 97.25 per cent of the total

cost, respectively.

among the sugarcane productivity groups of farms, the

per hectare total cost of production of sugarcane ranged



Table 18,

1G0

Per hectare itemwise cost of production of sugarcane

on the sample farms after drip irrigation (biwall

drip irrigation method).

(Rupees)
Cost items Sugarcane d
g productivity groups overall
Low Medium High
1. Tired human 2550,23 2647.,67 2765.76 2664,70
abour (6.96) (7.67) (6.94) (7.13)
2, Total mhulleock 370.68 261,14 324.67 313.90
labour (1.01) (0.76) (0.82) (0.84)
3. Planting material 3036,.63 3095,54 2917.32 3014.39
(B.29) (8.96) (7.33) (8.07)
4. Manures 1875.00 2308.91 1471.33 1885,22
(5.12) (6.69) (3.70) (5.05)
5. Fertilizers 2654,82 2659,93 3691.97 3036.44
(7.25) (7.70) (9.27) (8.13)
6. Insecticides and - - 21.53 7.89
pesticides (0.05) (0.02)
7. Irrigation charges 4978,.44 4522,29 4973,07 4810, 25
(13.59) (12.10) (14.49) (12.87)
8. Land taxes and 57 .56 52.02 58.64 56,08
cesses (0.16) (0.15) (0.15) (0.15)
9. Depreciation, 2846,59 1826.52 2275.04 2274,33
repairing and hiring (7.77) {5.29) (5.71) (6.09)
charges of implements
and machinery
1C0. Depreciation on drip 4768,88 4259,07 5631.24 4899 .42
irrigation unit {(13.02) (12.33) (14.14) (13.11)
11. Transport and marketing - - - -
12. Interect on working 1504.02 1406.15 15683.49 11492.57
capital (4.11) (2.07) (3.94) {3.99)
Cost-& 24642,85 23039,24 25699.06 24455.19
(67.28) (66.72) (64.54) (65.45)
13. Rental value of land 5564,22 6755.83 8592.55 7146 .97
(15.18) (19.57) (21.5€) {19.13)
14, Interest on investment 2738.48 1603.92 1890.84 2035.12
in fixed capital assets (7.47) (4.64) (4.75) (5.45)
15. Interest on investment 2627.00 2346,18 3102.21 2698,94
in drip irrigation unit (7.17) (6.79) (7.79) (7.22)
Cogt-B 35572.55 3374%.17 39284.66 36336.24
- (97.10) (97.72) (98.66) (97.25)
16, Family human labour 1063,56 787 .52 534.20 102?.28
(2.90) (2.28) (1.34) (Z.Zg)
Gt~ 6636.,11 34532.60 139818.86  37365.5
17. Cost-C 3{£80.00) (100.00) ~(100.00) " (300.00)
"'Cj -

TFigqures in the parentheses indicate percentages to Cost
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ketween Rs, 34532.69 and Rs. 39818,86, the lowest and the
highest production cost being for medium and high sugarcane
procductivity groups of farms, respectively. The structure
of the cost of productlon of sugarcane was more or less the
same with slight variations among the low, medium and high
sugarcane productivity groups of farms., In general, the per
hectare cost on account of individual items of cost was
relatively high in the case of the high sugarcane productil-
vity group of farms followed by low and medium sugarcane

productiv ity ¢groups of farms,
5.8 Per Hectare Yield of Sugarcane Crop

The estimates of the per hectare output of sugarcane
grown under surface irrigstion method and biwall drip irri-

gation method are indicated in Table 19.

It is observed that the per hectare output of sugar-~
cane was 91.14 tonnes under surface irrigation method, at
the overall level, As against this, the per hectare coutput
of sugarcane was 115.46 tonnes, when grown under biwall drip
irrigation system. Thus, the difference in the per hectare
cutput of sugarcane grown under surface irrigation and

biwall drip irrigation method was 24.32 tonnes.

Among the different sugarcane productivity groups of
farms, the pattern of difference in the per hectare output

of sugarcane when grown under surface irrigation and biwall

72 2980



Table 19,

and biwall drip irrigation methods

Per hectare output and gross returns of sugarcane crop grown under surface irrigation

Irrigation Sugarcane productivity groups
mathod
Low Medium High Overall
Quantity Value Quantity Value Quantity Value Quant ity Value
(Tons) (Rs.) {Tons) (Rs.) (Tones) ( Rs.) (Tons) (Rs.)

sSurace 8¢ .48 28103.27 90.00 27983.01 93.32 30543.03 91,14 288%82.61
irrigation
method
Biwall drip £7.88 33385.30 110.10 40535.00 141.00 51555.,30 115,46 42881.80

irrigation
method

Z0T
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drip irrigation methods was quite different. As a matter
of fact, the per hectare vield of sugarcane when grown
under biwall drip irrigation methed was about 1.60 tonnes
lJower than that of the crop grown under surface irrigation
method on the low sugarcane productivity group of farms.
The marginal decrease in the output of sugarcane grown
under biwall drip irrigation method was partly due to the
inadequate water supply to the crop. This has resulted
from some technical defects of the system in delivering
irrigation water at constant pressure. In the case of the
medium and high sugarcane productivity groups of farms,
however, the per hectare output of sugarcane when grown
under biwall drip irrigation method was relatively higher
to the extent of 20.10 and 47.68 tonnes than that of the
crop grown under surface irrigation method. The biwall drip
irrigation method, thus, resulted into the increase in per

hectare output of sugarcane on the sample farms.

The per hectare gross returnsg of sugarcane also
varied in accordance with the change in the production of
the crop resulting from adoption of drip irrigation techno-
logy on the sample farms. At the overall level, the gross
return of sugarcane crop was Rs. 42881.80 per hectare when
grown under biwall drip irrigation method as against
Rs., 28892.61 per hectare when gown under surface irrigation

meithod. Among the farms belenging to the various sugarcane



productivity groups, the per hectare gross returns of sugar-
cane crop when grown under drip irrigation was higher by an
amount of Rs, 5282.03, Rs, 12551.99 and Rs. 20012,27 than
that of the crop when grown under surface irrigation method,
respectively on low, medium and high sugarcane productivity
groups of farms. This increase in the per hectare'gross
returns of sugarcane crop grown under biwall drip and

sur face irrigation methods was partly due to yield diffe-

rence and partly due to rise in the price.

Thus, exceptling for the low sugarcane productivity
groups of farms, the high~tech drip irrigation system has
resulted into increasing the per hectare output ard gross
returns of sugarcane crop in the 1lift irrigation command
area,

5.9 Per Hectare Production Costs, Gross Returns and Net
Returns From Sugarcane Crop

It is evident from the preceding discussion that
the adoption of biwall drip irrigation technology for sugar-
cane crop has resulted into changes in its production cost,
output and gross returns. Ultimately, the per hectare net
returns of the crop have undergone a change due to adoption
of drip irrigation technology. The details of the per
hectare net returns over variable cost and total cost of
production of sugarcane crop grown under sur face irrigation

method and biwall drip irrigation method are given in Table 20.
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Table 20. Per hectare costs, gross returns and net returns
from sugarcane cultivation
(Rupees)
Sugarcane productivit ou
Particulars 2 Y _groups Overall
Low Medium High
Before drip irrigation
l. VvVariable cost 17871.89 15413.52 15612.39 16077,29
(63.60) (66,42) (63.30) (64,28)
2., Fixed cost 10229.64 7791.,02 2050.,46 8933.,68
(36.40) (33.58) {36.70) (35.72)
3. Total cost 28101,53 23204 .54 24662 .85 25010.97
(100.00) (100.00) (100.00) (100.00)
4. Gross returns 28103.27 27983,01 30543.03 28892.61
£. Net returns over
variable cost 10231.38 12569.49 14930.64 12815.32
6, Net returns over
total coest - 0.26 4778.47 5880.18 3881.64
After drip irrigation
1. Variable cost 18020,94 17741 .17 18326.98 18310.72
(49 .38) (51.38) (46.03) (49.00)
2. PFixed cost 18545 .17 16791.52 21421,.88 13054.78
(50.62) (48.62) (53.97) {51.00)
65.50
3. Total cost 36636,11 34532.69 39818.86 37365.
(100.00) (100.00) (100.00) (100.00)
4, Gross returns 33385, 30 40535.00 51555.30 42881.80
. Net returns over
° variable cost 15294,36 22793.83 33228.32 24571.08
. Net returns over
° tgtal cost ~-3250.81 6002.31 11736.44 5516.30

(Figures in the parentheses indicate percenta

ges to total cost).
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The critical examination of the per hectare varia-
ble cost, fixed cost, total cost, gross returns and net
returns over variable cost and total cost of sugarcane crop
grown under surface irrigation method and biwall drip irri-
gation method reveals that the cost structure as well as
returns structure of sugarcane crop have undergone changes
due to adoption of drip irrigation technology as discussed
earlier. At the overall level, the per hectare net return
from sugarcane crop was Rs. 12815.32 over variable cost and
the net return over total cost was Rs. 388]1.64 when the
crop was grown under surface irrigation method before
installation of drip irrigation unit. 1In the case of the
sugarcane crop grown under biwall drip irrigation method,
however, the net return over wvariable cost and total cost

was Rs, 24571.08 and Rs. 5516.30 per hectare, respectively.

Among the differont sugarcane productivity groups
of farms, the per hectare net returns over variable cost
of sugarcane crop grown under surface irrigation method
ranged between Rs. 10231.38 and Rs. 14930.64 before
installation of drip irrigation unit, the lowest and the
highest net returns being in the case of the low, and high
sugarcane productivity groups of farms, respectively. For
the sugarcane crop grown under biwall drip jrrigation
method, the per hectare net return over variable cost was

Rs, 15294.36, Rs. 22793.83, and Rs. 33228.32, respectively,
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in the case of the low, medium and high sugarcane producti-

vity groups of farms.

At the total cost level, sugarcane crop grown under
surface irrigation method before drip irrigation technology
and under biwall drip irrigation method suffered a loss of
Re. 0,26 and Rs. 3250.81 per hectare, respactively, on the
low sugarcane productivity group of farms., In the case of
the medium and high sugarcane productivity groups of farms,
however, the net return over total cost was Rs. 4778.47 and
Rs. 5880.18 for surface irrigation method before drip irri-
gation technology and Rs, 6002.31 and Rs, 11736.44 for the
biwall drip irrigation method, respectively. The drip
irrigation technology has thus resulted into maximisation
of net returns from sugarcane crop on the medium and high
sugarcane productivity groups of farms as compared to the

sur face irrigation method for the crop.

The comparative plcture of per hectare production
costs, gross returng and net returns of sugarcane cxop
grown under surface irrigation methed and biwall drip
irrigation method is depicted in Fig. 5 and Fig. 6 for the

individual sugarcane productivity groups of farms.

5.10 Per Hectare Input Use, Production Costs, Output
and Returns of Different Crops

Efforts have been made to see whether the adoption

of biwall drip irrigation technology has resulted into any
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changes in the input use structure, production costs,

output and returns for other crops which are not being
irrigated by biwall drip irrigation method. Tables in
Appendices III to VI provide the detall informatior of

above aspects,

The analysis in respect of use levels of various
inputs for different crops on sample farms showed that
the per hectare use levels of human labour and bullock
labour remained almost the same for kharif jowar and
soybean after introduction of biwall drip irrigation
technology. The per hectare total human labour use for
wheat and gram crops, however, increased. There was
marginal decrease in the per hectare reguirement of
labour for grapes, The per hectare seed rates of diffe~
rent crops have remained the same during the period
whereas the per hectare use levels of manures have
decreased marginally for kharif jowar and increased for
wheat and gram during the period. The per hectare use
levels of different forms of fertilizers have undergone
a marginal change during the period. Among the farms of
low, medium and high sugarcane productivity groups of
farms, the per hectare use levels of different inputs have
shown marginal changes during the period. In general, the
per hectare use levels of most of the inputs were rela-

tively high for different crops on the sample farms during

the latter period.
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The production cost analysis of different crops
showed that owing to similar or slightly higher use levels
of labour and capital inputs. The per hectare production
Ccosts of all the crops turned ocut to ba slightly higher
for the crops which were grown after drip irrigation than
those of the crops which were grown before drip irrigation.
This phenomenon of higher per hectare total cost of produc-
tion during the latter period was observed even at Cost-3A
and Cost-B levels of the respective crops in all the sugar-
cane productivity groups of farms. The proportion of
Cost-A in the total production cost of grape was relatively
lower after drip irrigation. The reverse was the case in
respect of kharif jowar, wheat, gram and sugarcane by
sur face method after installation of biwall drip irrigation

unit.

At the overall level, the per hectare yileld levels
of all the crops which were grown after biwall drip irriga-
tion were higher by 8.39 to 15.40 per cent than those of
the crops grown before drip irrigation, the lowest and the
highest yield differences being for soybean and grape crops,
respectively. The yields in case of all the crops except
gram after drip irrigation were higher in respect of low
and high sugarcane productivity groups of farms, wheat in
low sugarcane productivity group and kharif jowar imn high

sugarcane productivity group of farms than for the crops



which were grown before biwall drip irrigation. Thus, the
Crops grown after biwall drip irrigation showed increase in
vields and returns. The per hectare returns of the crops
grown after biwall drip irrigation were slightly higher by
1.33 to 23.90 per cent than those of the Crops grown before

drip irrigationm.

5.11 Benefits of 8iwall Drip Irrigation Method for
Sugarcane at the Farm Level

The new irrigation technology for sugarcane crop
i.e., biwall drip irrigation method has proved to be more
profitable for the cultivators as compared to the surface
irrigation method., There have been some better advantages
0of biwall drip irrigation method cver surface irrigation
method., The sample farmers using biwall drip irrigation
system for sugarcane could save labour cost and expenses oOn
manures and fertilizers ac well and could obtain higher

output and returns from sugarcane crop as discussed below.

5.11.1 Per hectare labour saving

The differentials in the per hectare labour
requirement for sugarcane crop grown under surface irriga-
tion and biwall drip irrigation methods are indicated in
Table 21.

At the overall level, the per hectare regquirement

of men, women and bullock labour for sugarcane before drip
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Table 21, Per hectare labour saving by biwall drip irriga-
tion method of sugarcane on the sample farms

Particulars Farm labour (days)

Bullock

Men Women .
pair

Low productivity group

l. Use levels refore

drip irrigation 132,99 144 .83 3.99

2. Use levels after
drip irrigation €9.13 124.64 3.69
3. Labour saving 63.86 20,19 0.30
(48.02) (13.94) (7.52)

Medium productivity group

1. Use levels before

drip irrigation 123.26 131.90 5.08

2. Use levels after
drip irrigation 68,76 114.35 2.60
3. Labour saving 54.50 17.55 2,48
(44.22) (13.31) (48.82)

High productivity group

1. Use levels before

drip irrigation 121,56 118.40 5.74

2. Use levels after
drip irrigation 64.66 112.19 3.24
3. Labour saving 56.90 6,21 2.50
(46 .81) (5.24) (43.55)

Overall productivity group

1. Use levels before

drip irrigation 124.90 129.83 5.10
2. Use levels after 6
drip irrigation 67.12 116,33 3.1
i 4
3, Labour sgavin 57.78 13.50 1.9
o ? (46.26) (10.40) {38.04)

ing
(Figures in the parentheses indicate labour sav
percentages due to adoption of biwall drip irrigation

method) .
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irrigation was of the order of 124,90 days, 129.83 days
and 5,10 pair days, resractively, which decreased to

67.12 days, 116.33 days and 3.16 pair days, respectively,
for the crop when grown under biwall drip irrigation
method. Thus, there was saving of labour to the extent

of 57.78 mandays, 13.50 woman days and 1.94 bullock pair
days per hectare on account of adoption of biwall drip
irrigation technology for sugarcane. The saving of men
labour was observed partly due to lesser regquirement of
labour for irrlgating the crop and partly due to release
of labour from teop dressing operation as certain quanti-
ties of fertilizers were applied through irrigation water.
under the biwall drip irrigation method, water was applied
in the root zZone of sugarcane crop such that the growth of
sugarcane remained good ind weed population decreased to a
considerable extent. Obvicusly, the huge amount of women
labour days required for inter-culturing operations was
saved, Thus, the labour saving in sugarcape cultlvation
under biwall drip irrigation methed was observed mainly on
account of lesser requirement of labour for performing
operations such as irrigation, manuring, top dgressing and
interculturing as compared to the traditional method of

sugarcane cultivation under surface irrigation method.

Looking to the differentials in the per hectare

labour reguirement for sugarcane grown under surface and



biwall drip irrigation methods on the low, medium and high
sugarcane productivity groups of farms, it is observed

that the low sugarcane productivity group of farms had the
highest labour saving almost to the extent of 64 man days
and 20 woman days due to adoption of biwall drip irrigation
methed, In general, the magnitude of labour saving
decreased from low to high sugarcane productivity groups

of farms.

5.11,2 Per hectare manures and fertilizers saving

The differentials in the per hectare use levels of
manures and fertilizers for sugarcane crop grown under
surface irrigation method and biwall drip irrigation method

are indicated in Table 22.

At the overall level, the per hectare use of
manures was 33.56 cartloads, N 649.69 kg, PZOS 469,00 kg
and K,0 366,95 kg for sugarcane grown under surface irriga-
tion method before adoption of biwall drip irrigation
technology. For the sugarcane crop grown under biwall
drip irrigation method, however, the per hectare use of
manures was 32.4% cartloads, N 442.7% kg, P205 205.00 kg,
and K,0 318.66 kg. There was thus saving of manures and
fertilizers to the extent of 1.1l cartloads of manures,

206.94 kg N, 264.00 kg P,O. and 48.29 kg K,0 per hectare

due to the use of biwall drip irrigation method.
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Table 22, Differentials in the per hectare use levels of
manures gnd fertilizers for sugarcane grown under
surface irrigation and biwall drip irrigation

mathods
Particular Before drip After drip
cutars irrigation  irrigation Saving
Low productivity group
1. Manures (Cartlocads/ha) 38,93 37.15 1.78
(4.57)
2. Pertilizers (kg/ha)
(a) W 708.80 412,08 296.72
(41 .86)
{b) P205 486 .62 186.89 299,73
(61.59)
(c) KEO 391.3¢9 275.21 116,18
(29.68)
Medium productivity group
1. Manures (Cartloads/ha) 31.31 31.27 0.04
(0.13)
2. PFertilizers (kg/ha)
(a) N 500.91 444.20 56,71
{11.32)
(b) P,0g 319.47 206.84 112.63
(35,26}
() K,0 298,06 318,46 ~20.37
High productivity group
1. Manures (Cartloads/ha) 32.44 30,18 2.26
(0.97)
2. Fertilizers (kg/ha)
(a) N 760.58 463.86 296,72
(39.01)
(b) F,0¢ 606.52 216.36 390.16
(64,33)
(c) K,0 420,12 350,82 69.30
2 (16.50)
Overall_productivitv group
1., Manures (Cartloads/ha) 33.56 32,45 1.11
(3.31)
2, Fertilizers (Kg/ha)
(a) N 649.69 442.75 206.94
(31.85)
P.O 462,00 205,00 264,00
(o) 275 (56.29)
K 50 366.95 318.66 48,29
le) X3 (13.16)

(Figurgs in parentheses indicate the percentage qgantities
of the mamures and fertilizers saved due to adoption of

biwall drip irrigation method).
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Among the different sugarcane productivity groups
of farms, the maximum saving of manures (2.26 cartloads)
was in the high sugarcane productivity group of farms. So
far as fertilizers are concerned, the saving in N and P205
ranged between 56.71 to 296.72 kg and 112.63 to 390.16 kg
prer hectare, the minimum and maximum saving being in the
case of the medium and low sugarcane productivity groups
of farms, respectively. The highest K,0 was saved in low
productivity group of farms (116.18 kg/ha). In the case of
the medium sugarcane productivity group of farms, however,
there was increase in the use of K20 by 20.37 kg per

hectare for the crop when grown under biwall drip irriga-

tion method.

The saving in fertilizers under biwall drip irri-
gatiocn method was possible because of application of N
through irrigation water, low leaching losses and high
fertilizer uptake efficiency of sugarcane when lrrigation
water was applied in the rootzone in adequate quantity.
The biwall drip irrigation technology has thus proved to
be the effective and efficient means of saving expenditure
on fertilizers for sugarcane crop without having reduction
in its productivity.
5.11.3 Per hectare productivity improvement in sugarcane

The beneficial effect of biwall drip irrigation

method was of increase in the per hectare output of
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sugarcane. The details of increase in per hectare output
©of sugarcane due to adoptlon of biwall drip irrigation

method are given in Table 23.

Table 23. The details of per hectare increase in yield of
sugarcane by biwall drip irrigation method on
sample farms

(Tonnes)

Sugarcane productivity groups

Particulars Cverall

Low Medium High

l. Per hectare
cutput of
sugarcane
before Aarip
irrigation 89.48 90,00 93,32 91.14

2. Per hectare
output of
sugarcane
after drip
irrigation 87.88 110.10 141.00 115,46

3., Difference in
output per
hectare ~1.60 20.10 47 .68 24,32
{~-1.79) (22.33) (51.09) (26.68)

(Figures in parentheses indicate percentage increase in per
hectare output of sugarcane due to biwall drip irrigation
method) .

At the overall level, the per hectare output of
sugarcane was 91,14 tonnes when grown under surface irriga-
tion method. On adoption of biwall drip irrigation method,
the per hectare output of sugarcane increased to 115.46
tonnes, Thus, the productivity improvement of sugarcane

when grown under biwall drip irrigation method was to the

extent of 24.32 tonnes per hectare,
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The phencmenon of productivity improvement of
Sugarcane due to adoption of biwall drip irrigation techno-
logy was observed only in the case of the medium and high
Sugarcane productivity groups of farms. The output of
sugarcane increased by 20.10 and 47.68 tonnes per hectare,
respectively, on the medium and high sugarcane productivity
groups of farms. Contrary to this, the output of sugarcane
on the low sugarcane productivity group farms decreased by
1.60 tonnes per hectare on adoption of biwall drip irriga-
tion method. This has really been the matter of great
concern as it reflects inefficiency on the part of manage-
ment in managing irrigation water distribution programme
effectively., The farmers belonging to the low sugarcane
productivity group of farms reported that they could not
get sufficient quantity of lrrigation water to irrigate
the crop because of the fact that the management favoured
some of the well to do and influencing farmers in allocat-
ing additional irrigation water. This practice of discri-
mination in distributing irrigation water among the farmers
coupled with ignorance on the part of some of the farmers in
combining fertilizer‘and other inputs with irrigatlon water
in adequate quantities have detrimental effect on sugarcane
productivity. Corrective measures are, therefore, required

in order to make this high-cost, high-tech irrigation

gystem a grand success,
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plate-4 : Biwall drip irrigation method for
sugarcane
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5.12 Total Recgipts of the Lift Irrigation Scheme and
Biwall Drip Irrigation Unit

The 1ift irrigation scheme and biwall drip irriga-
tion unit recelved the revenue mainly from irrigation
charges., Irrigation water was supplied to the cultivators
in the command of the lift irrigation scheme to irrigate
Sugarcane and other perennial and seasonal crop by surface
method and only to sugarcane and perennial fruit crops by
biwall drip irrigation method and the water charges were
collected from the cultivators. The management could meet
the expenses on account of operating costs of the lift
irrigation scheme/biwall drip irrigation unit through the
recelpts rcecalisaed through collection of water charges. The
detaills of the recelpts, operating costs, net returns,
additional benefits, additional costs and benefit-cost
ratio of the 1ift irrigation scheme and biwall drip irri-

gaticon unit are presented in Table 24,

As discussed earlier, irrigation water was made
available from lift irrigation scheme to irrigate seasonal
crops on 93.60 hectares of land and perennial ¢rops on
63.20 hectares of land of which the area under sugarcane
was 48.00 hectares. The water charges for irrigating
these crops by surface method were collected at the rate
of Rs. 500,00 per hectare for the seasonal crops and

Rg. 3000,00 per hectare for the perennial crops. Oon



Table 24, Detalls of annual
irrigation scheme
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recelpts and costs of the 1lift
and biwall drip irrigation unit

Particulars

1. Area coverage (ha)
a) Seascnal crops
b) Sugarcane

¢) Perennial crops

2. Rate of irrigation water

charges per hectare (Rs.)

a) Seasonal crops

b) Sugarcane and
rerennial crops

3. Receipts from irrigation

charges during 18
months (Rs.)

a} Seasonal crops

b) Perennial c¢rops
4, Total receipts (Rs.,)

5. Total annual
receipts (Rs.)

6. Total annual operating
cost (Rs.)

7. Net returns

8., Net additional
benefit (Rs.)

9. Additional annual
benefits {(Rs.)

10. Additional annual
costs (Rs.)

11, Benefit-cost ratio

Lift Biwall drip
irrigation irrigation
scheme unit
93.60 -
48.00 148,00
15.20 29,20
500,00 -
3000,00 5000.00
46800,00 ~
189600,00 886000,00
236400.00 886000.00
157600.00 590666,00
378593.00 765927 .00
~220993.00 -175261.00
45732 .00
433066,00
387334.00
1,12
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installation of biwall drip irrigation unit in the command,
irrigation water was made availlable through biwall drip
irrigation system exclusively for irrigating sugarcane crop
and other perennial crops, and the water charges were
collected at the rate of Rs., 5000.00 per hectare. The
supply of irrigation water to sugarcane crop extended over
the period of almost 17 to 18 months, the total receipts
realised by the management during this period amounted to
Rs., 226400 (composed of Rs. 46800 from seasonal crops and
Rs,., 189601 from sugarcane and perennial crops) and

Rs. 886000 from the 1ift irrigation scheme and biwall drip
irrigation unit, respectively. On annual basls, the total
receipts from water charges worked out to Rs. 157600 and

Rs, S90666 for the 1ift irrigation scheme and biwall drip

irrigation unit, respectively.

The analysis relative to the operating cost of
the 1ift irrigation scheme and biwall drip irrigation unit
has shown that the total operating cost of the respective
units worked out to Rs. 378593 and Rs. 765927 per annum.
The comparison of the annual receipts and annual operating
costs indicates that the 1ift irrigation scheme sustained
the loss of Rs. 220993 per annuam. The biwall drip irriga-
tion unit also sustained the loss of Rs. 175261 per annum.
Thus, because of installation of biwall drip irrigation

unit in the command, the net additional benefit to the
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entireé unit worked out to Rs, 45732. The entire unit can
increase its net benefit and become a self-relient one by
way of Increasing the area under drip lrrigation. This is
possible because, the overhead cost remaining the same,
the increase in the area under drip irrigation would
result into lowering down the per hectare overhead cost of
the entire unit. At present, the biwall drip irrigation
unit is operating only for 5 tc 6 hours per day. There is,
therefore, the potential for irrigating additional area
under the biwall drip irrigation unit. Based on the
estimates of the additional annual benefits and additional
annual costs, the benefit-cost ratio for the existing unit

was calculated and it worked out to be 1.12.
5.13 Water Saving by Biwall Drip Irrigation Unit

The irrigation water use practice adopted by the
sugarcane cultivators in the command of the lift irriga-
tion scheme was similar to the one that practised by the
farmers elsewhers in the irrigation project/lift irriga-
tion project command areas in the State. In general,
farmers have been using excessive water to irrigate sugar-
cane crop because of which there are the problems of
wastage of water through deep percolation and seepage,
development of water-logging conditions and lowering down

soil fertility because of development of soil salinity and

alkalinity conditions. These problems associated with the
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surface irrigation method ecould be avoided only through the
practice of applying 1imited water to irrigate the «rop
based on its water intake requirement. The biwall drip
irrigation unit has been considered to be the most appropri-
ate solution in this regard as it enables the producers
apply limited irrigation water to the crop as per its
requirement, and thereby it saves the water to a considerable
extent. An additional attempt was, therefore, made to
estimate the saving of irrigation water for sugarcane crop
through adeoption of biwall drip irrigation system. For this
purpose, the total requirement of irrigation water for sugar-
cane crop ¢rown under surface irrigation method and biwall
drip irrigation method has been worked out separately at the

system level and the details of the same are given in
Table 25.

It could be revealed from the table that prior to
installation of drip irrigation unit, the 1ift irrigation
scheme worked for 9720 hours during the period of 18 months
and irrigated the area of 156.80 hectares with the hourly
discharge of 8.136 lakh litres of water. The total
discharge of water during 18 months worked out to be
79081.92 lakh litres. Out of this, the allocation of water
for sugarcane was 52944.68 lakh litres., Thus, the per
hectare irrigation water redquirement of sugarcane Crop

worked out to 837.73 lakh litres by surface irrigation

method during its life period.
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Table 25. Details of per hectare irrigation water saving
due to adoption of biwall drip irrigation method
for sugarcane

A

Particulars for cooperative 1ift irrigation scheme

l. Total irrigated area (In terms of water
requirement of crop during 18 months)

a) TFor sugarcane = 63.20 hectares
b) For other crops

%

953,60 hectares
Total = 156,80 hectares

2. Total operational hours
during sugarcane crop
secason of 18 months

i

9720 hrs
8.136 lakh lits

9720 X 8.136
79081.92 lakh lits

3. Per hour discharge of water

il

4. Total discharge of water
during 18 months

i i

%Y. a) Water allocation for
sugarcane

4

52944.68 lakh lits

bh) Water allocation for

other crops 26137.25 lakh lits

#

6. Per hectare water for
sugarcane = 837.73 lakh lits

Particulars for biwall drip irrigation unit

1. Total irrigated area
a) For sugarcane = 148 hectares
b) For other crops = 29.20 hectares

2. Total operational hours
during sugarcane crop
season of 18 months = 2160 hrs

3. Total discharge of water

during 18 months 55944 lakh lits

t

4., a) Water allocation for

sugarcane 55944 lakh lits

29.2 x 378
11037.6 lakh 1its

Hi

b) Water allocation for
other crops

[

5. Per hectare water for 478,00 lakh lits
sugarcane

i

837,73 - 378

r’“ * L]
1. Water saving 459,73 lakh lits

o

2, Water saving in

percentage 54.88
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Contrary to the above, the 1ift irrigation unit
worked only for 2160 hours to irrigate 148 hectares of
sugarcane crop and 29.20 hectares of other perennial crops
under biwall drip irrigation system. The total discharge
of water through biwall drip irrigation unit worked out to
55944 lakh litres to irrigate 148 hectares of sugarcane
area, and for other crops 11037.6 lakh litres by biwall
drip irrigation method during the period of 18 months.
Thus, the per hectare water requirement of sugarcane crop
worked out to 378.00 lakh litres under the biwall drip
irrigation method. The irrigation water saving worked out
to 459.73 lakh litres per hectare, Thus, the water saving
was as much as 54.88 per cent because of adoption of biwall

drip irrigation system for sugarcane crop in the area.

5.14 Farm Level Benefits of Biwall Drip Irrigation
Method

From the foregoing discussion, it is clear that
the biwall drip irrigation unit has resulted into water
saving, labour saving, fertilizer saving, and yield
increase of sugarcane at the farm level. It being the
high-~tech capital intensive method of irrigation, there has
peen excessively additional investment in order to install
drip irrigation unit in the command of the 1ift irrigation
scheme. As mentioned earlier, these additional costs have

been shared partly by the sugarcane grower's and partly by
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the sugar factory after removal of subsidy component, The
benefits realised by the sugarcane growers in terms of
labour saving, fertilizer saving and vield increase are,
in effect, the resultant outcome of the additional costs
incurred by the farmers on account of contributing their
share to the total investment cost of the drip irrigation
unit. It was, therefore, thought more appropriate to
compare the additional benefits of drip irrigation unit
with the additional cost incurred by sugarcane growers on
account of biwall drip irrigation unit at the farm level,
Table 26 presents the details of the per hectare addi-
tional production cost, additional yield, additional total
income and net additional r eturns on account of adoption
of biwall drip irrigation method for sugarcane on the low,
medium, high and overall sugarcane productivity groups of

farms.,

The critical examination of the figures given in
Table 26 reveals that the per hectare additional output
and total return from sugarcane crop grown under biwall
drip irrigation method were 24,32 tonnes and Rs., 1398%9.19
over and above that of the sugarcane crop grown under
surface irrigation method. Aas against this, the additional
cost in sugarcane production cost due to adoptilon of biwall
drip irrigation unit was to the extent of Rs. 12354 .53 per

hectare. The sugarcane growers could realise additional



Table 26.

of biwall drip irrigation method

Per hectare additiconal costs and additional revenue from sugarcane due to adoption

Particulars Sugarcane productivity groups overall
Low Medium High

1. Per hectare production cost of sugarcane (Rs.)
a} Surface irrigation 28101.53 23204.,54 24662.85 25010.,97
b} Biwall drip irrigation 36636.11 34532.69 39818.86 37365.50
Additional cost 8534.58 11328.15 15156.01 12354.53

2. Per hectare total outout of sugarcane (Tonnes)
a) Surface irrigation 89.48 90,00 93.32 61.14
b) Biwall drip irrigation 87.88 110,10 141.00 115.46
Additional yield - 1.60 20.1¢C 47 .68 24,32

3, Per hectare total wvalue of output of sugarcane (Rs.)

a) Surface irrigation 28103.27 27983.01 30543,03 288%92.61
) Biwall &rip irrigation 33385,30 40535 .00 51555,30 42881,80
Additional total revenue 5282.03 12551,99 21012,27 1398%.19

4, Per hectare net additional returns from biwall
drip irrigarion method (Rs,) ~3252.55 1223.84 5856,26 1634.66

5. Benefit-cost ratio (Additional net returns ——
Additional production cost) 0.62 1.11 1.39 1.13

BCT



net return of Rs, 1634.66 per hectare due to adoption of
biwall drip irrigation method. There was, however, no
uniformity with regard to the net returns of biwall drip
irrigation technology among the farms belonging to diffe-
rent sugarcane productivity groups. In the case of the
medium and high sugarcane productivity groups of farms,
the net additional return worked out to Rs, 1223.84 and
Rs, 5856.26 per hectare, respectively. Contrary to this,
the low sugarcane productivity group of farms sustained

a net loss cof Rs. 3252.55 per hectare bhecause of adoption
of biwall drip irrigation method for sugarcane crop on
their farms. An attempt has, therefore, been made for
calcul ating benefit-cost ratio for sugarcane productivity
groups of farms. At the overall level, the benefit-cost
ratio worked out to 1.13, while for the low, medium and
high sugarcane productivity groups of farms, the benefit-

cost ratios came to 0.62, 1.11 and 1.39, respectively,
5.15 Benefit-Cost Ratio and Rate of Return Analysis

The benefit-cost ratio for any project indicates
us whether or not the costs of the project are fully
recovered from the benefits. Therefore, the benefit-cost
ratio for the biwall drip irrigation unit was calculated

by using the following formula :

, Net additional annual benefit
Benafit-Cost

ratio Interest on annual annual
fixed capital + working + dgprecian
investment cost tion
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Furthermore, an attempt has been made to estimate
the benefit _cost ratio for the entire system by way of
pooling together the farmer level and biwall drip irriga-
tion unit level additional costs and additional benefits

of the system as shown in Table 27.

Table 27, Benefit-cost ratio for the entire system

Particulars Farmer level System level Total
costs/benéfits costs/benefits

l. Additional

costs {Rs.) 2186223 387374 2576557
2. Additional net
returns (Rs.) 24788385 433066 2911951
3. Benefit-cost ratio 20131951
————— ] 013
2576557

Thus, for the biwall drip irrigation system as a

whole, the benefit-cost ratio worked out to 1.13.

The rate of return for the bilwall drip irrigation

unit was calculated by the formula,

B ~-C - K/n

i = ¥ 100
K
where,

i = Rate of return on capital investment in
per cent

B = Total annual benefits

C = Annual operating costs

K = Gross capital investment

n = Life of biwall drip irrigation unit in

years
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The rate of return for the biwall drip irrigation

unit has been estimated as 30.73 per cent.

r

5.16 Projections of Operating Costs and Benefits of the
Biwall Drip Irrigation Unit Using Saved Water

The foregoing discussion revealed that the existing
biwall drip irrigation system for sugarcane was beneficial
to the farmers and the sugar factory as well in some
respects, The comparison of annual receipts and annual
operating costs of lift irrigation scheme and biwall drip
irrigation unit, however, indicated that the biwall drip
irrigation unit sustained a loss. The entire bilwall drip
irrigation unit can avoid this loss and become a self-
reliant one by increasing the area under biwall drip irri-
gation, This is possible by using saved irrigation water.
An attempt was, therefore, made to find out the additional
area that could be irrigated by saved water along with
additional investment and operating costs and benefits for

the farmers and the system as a whole.

The details of the additional investment costs,
operating costs, total receipts, net additional benefit anad
benefit-cost ratios for the proposed additional area under
sugarcane to be irrigated by biwall drip irrigation unit

are given in Table 28.
The total quantity of saved water was 12125 lakh

litres, With this additional irrigation water, it will be



possible to irrigate 32 hectares of land under sugarcane
crop. If we assume that the additional area to be irri-
gated (32 hectares) is presently under rainfed crops and
the same is to be brought under sugarcane cultivation with
biwall drip irrigation method, the additional investment
cost will amount to Rs. 190000 to the sugar factory and
Rs. 188000 to the participating farmers, Thus, additional
total investment cost will be Rs. 378000, The additional
annual operating cost on account of the proposed expansion
plan will amount to Rs. 589576 composed of Rs. 83000 as
the annual operating cost for sugar factory and Rs. 56400
as the bilwall drip irrigation unit annual operating cost
and Rs. 450176 as the additional production cost of sugar-
cane to the farmers. On the other hand, the proposed
expansion plan will yield additional annual recelpts of
Rs. 106667 to the sugar factory and Rs. 694667 to the
farmers. When the additional operating cost is substracted
from the additiconal total receipts, the proposed expansion
plan is expected to yield net additional benefits of

Rs. 23667 to the sugar factory and Rs. 188091 te the
farmers. With the additional operating cost of Rs. 589576
and additional annual receipts of Rs. 801334, the benefit-

cost ratioc of the proposed expansion plan works out to 1.36.
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Table 28. Projections of operating costs and benefits of
the biwall drip irrigation unit using saved
water
Particulars Quantity

l. Total quantity of water saved (lakh lits) 12125

2, Additional area that could bz irrigated
with saved water (ha) 32

3. Additional investment cost for expanding
biwall drip irrigation unit (net of subsidty)

(a) for sugar factory (Rs.)} 190000
(b) for farmers (Rs.) 188000
Total 378000

4, Additional annual operating cost (Rs.)

(a) for sugar factory {(Rs.) 83000

(b) for farmers

(1) Biwall cost 56400
(1i) Crep production cost 450176
Total 589576

5., Additional total annual receipts (Rs.)

(a) To sugar factory 106667
(b) To farmers 694667
Total 801334

6. Additional net benefit (Rs.)
{a) To sugar factory 23667
(b) To farmers 188091
Total 211758
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Table 28 (Contd

caee)

Particulars Quantity

7. Ratio of the additional benefits and
additicnal costs 1.36

8. Estimated total annual benefits for the

system as a whole on using entire saved
water (Rs.)

(a) for 177.20 hectares 2911951
(b) Ffor 32 hectares 801334
Total 3713285

9. Estimated total annual cost for the
system as a whole on using entire saved
irrigation water (Rs.)

(a) for 177.20 hectares 2576557
(b) for 32 hectares 589576
Total 3166133

10. Estimated Benefit-Cost ratilio for the system
as a whole on using entire saved irrigation
water 1.17

It has been observed that the annual benefits and
annual coperating cost of the existing biwall drip irriga-
tion unit amount to Rs, 2911951 and Rs. 2576557, respecti-
vely., If we add the annual benefits and annual costs of
the proposed expansion plan to those of the existing annual
benefits and annual costs, the benefit-cost ratio for the
biwall drip irrigation unit using the entire saved irriga-
tion water works out to 1.17. Besides, the internal rate
of return for the biwall drip irrigation unit as a whole

. . 1 Etu
using the entire saved irrigation water will be 36,02 per cen



5.17 Opinions and Suggestions of Sample Farmers About
Biwall Drip Irrigation Method for Sugarcane

The opinions of the farmers on various aspects of
the biwall drip irrigation method for sugarcane viz.,
benefits of biwall method, shortcomings in the method and
utility of the biwall drip irrigation method as well as
their suggestions for effecting further improvements in
the biwall drip irrigation method for its efficient and
effective functioning were obtained from the sample farmers.
While confirming the benefits of the biwall drip irrigation
method, majority of the participating farmers opined that
the penefits were of multifarious type. They were able to
derive tangible benefits if they possessed proper knowledge
for operating the biwall drip irrigation unit. The benefits
of the biwall drip irrigation system quoted by the farmers
were In terms of saving of water to the extent of 40 to 50
per cent, and saving of fertilizers to the extent of 20 to
25 per cent as the part of urea was applied through water,
The farmers experienced that because of proper application
and use of irrigation water through biwall drip irrigaticn
method, the requirement of labour for irrigation and inter-
culturing operations reduced to a greater extent, 1In effect,
labour saving has been considered to be one of the major
benefits of the biwall drip irrigation method as there is

acute shortage of labour in the area., The farmers belonging

to medium and high sugarcane productivity groups of farms
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opined that they could get 15 to 20 per cent increase in

yield of sugarcane by using biwall drip irrigation method,

The farmers belonging to the low sugarcane produc~
tivity group of farms, however, expressed bitter experiences
with the biwall drip irrigation method. They told that the
decrease in yield of sugarcane was mainly because of ineffi-
clencies in irrigation water distribution system and
ineffective operation, maintenance, and repalr (OMR)
services. According to them, the system was ineffective
because of choking of pipes and damages to the pipes caused
by rats and men while performing different cultural opera-

tions,

The sample farmers made several suggestions for
improving the efficiency and effectiveness of the bilwall
drip irrigation method. Some of the prominent suggestions
are as under
(1) The participating farmers be trained about the
mechanism, maintenance precautions and repairing practices
of biwall drip irrigation system at the field level so as
to enable them to participate in the proper maintenance of

the system to the extent possible.

(2) The efficiency of the operation, maintenance and

repair services be improved immediately for enhancing

overall efficiency of the entire system.
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(3) The irrigation water be distributed equitably among
all the participating farmers by way of adopting effective
rotation system. The defects in the system be removed
wherever nacessary to maintain rroper pressure to distribute
water at the root zZone of the crop throughout the field at

constant rate.

(4) There has been saving of irrigation water because
of adoption of biwall drip irrigation system. The farmers
suggested that the irrigation water thus saved be allocated

to them to bring additiconal area under irrigation,

(5) The management should take up the work of chemical
analysis of soil and water and allocate water to sugarcane
crop according to soil pH, soil type and electro-conductivity
of soll so as to improve scil-plant-water relationship to a

higher level.

5.18 Opinions of Management Regarding the Lift Irrigation
Scheme and Biwall Drip Irrigation Unit

The work efficiency and responsibility of the manage-
ment body (i.e. lift irrigation division of the sugar factory)
have undergone some changes consequent upon installation of
biwall drip irrigation system on the existing 1ift irrigation

scheme. The experiences and suggestions of the management in

this regard are mentioned below :

In the view of the management, the biwall drip irri-

gation system is relatively more efficlent and effective in
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irrigating sugarcane crop as compared to the earlier method
of irrigating the crop with l1ift irrigation. It was possi-
ble to apply the optimum quantity of water for the Crop.
The new technology is, however, more expensive because of
huge amount of capital investment. The management body
expressed that the benefits derived from the biwall drip
irrigation system are of multifarious type, the prominent
ones among them being saving of water, application of water
in the root zone of the crop, avoiding the 111 effects of
excessive water application, reduction in the cost on
account of water lifting and fertilizer application,

increase in crop productivity, etc.

The following suggestions have been made by the
management body from the view point of planning for future
strategy to popularise biwall drip irrigation method in the

areaqg.,

(1) The management be allowed to lift saved amount of
irrigation water and allocate the same among the farmers to

irrigate additional area by drip irrigation method.

(2) Low cost technology be developed to manufacture
dif ferent components of drip irrigation unit at cheaper
cost,

{3} The quality of various components of biwall drip
irrigation unit be maintained as per standardized norms so

as to minimise OMR expenses in the future.



139

(4) To be able to implement this new technology,
government should make available adequate funds to the
sugar factcories to enable them install biwall drip irri-

gation units in the command of the existing 1ift irriga-

tion schemes in their jurisdicticn,

72980
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6. SUMMARY AND CONCLUSIONS

Among the various inputs required for crop produc-
tion, water 1s the most important and basic input besldes
land for growing crops. Also, water is the vital need of
a man for hls various activities. If water is not
centrolled and managed properly, water creates problems
such as flood hazards, soil quality deterioration, 111
health, envirconmental degradation, etc.,, which are of
serilous nature in respect of living conditions of the
people and natural resource conservation. In India, agri-
culture as the major occupation has been rendered hazardous
periodically by scarcity of rainfall in large areas and
eratic monsoon elsewhere, Efforts have been made for
supplying water artificially to the parched fields through
development of irrigation water rescurces, Irrigation helps
the farmers greatly by lessening risk in growing a crop and

thereby increasing the average yields.

In effect, irrigation is the key input to increase
agricultural preduction in virtually all of India. The
available empirical evidence reveals that near about 40 per
cent of irrigation potential has remained teo be exploited
as yet at the national level. Due to the inefficlent irri-
gation water management practilces at the various levels,
the problems like waterlogging, soil quality deterioration
and land and environmental degradation have become major

obstacles in enhancing crop output. Owing to limitation
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on avallability of irrigation water, there is tendency among,
the farmers of diverting available water resources in favour
of high pay-~off crops and also using water by 1lllegal means.
The losses of water are also through conveyance, evaporation,

percolation and seepage by using traditional methods of irri-

gation,

Among the cash crops grown in Maharashtra, sugarcane
is the most important crop sharing about 3.83 lakh hectares
of gross cropped area and nearly 80 per cent of the total
irrigation water resources of the State. The sugarcane
production in Maharashtra has been characterized by decline
in productivity per unit of land and irrigation water
resources because of low drrigation water supplies to the
crop in some areas and due to excessive use of irrigation in
certain other areas where the problems like waterloggilng,
declining productivity of soil and production have been
observed. The traditional flow method of irrigating sugar~
cane is characterised by uneven distributioch of water which
results in poor yields, Over irrigation results into

gradual built-up of waterlogging and progressive built-up

of salinity making soils unsuiltable for cultilvation. Due to
inefficient irrigation water management practices at the

system and farm levels, the productivity of sugarcane has
been declining.

Tn this context, the technology of applying water
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to rootzone area of sugar cane through biwall drip irriga-
tion system seems to be advantageous to the farmexrs. The
advantages of biwall drip irrigation technology in terms
of having control over optimum combinations of irrigation
water with other yield increasing inputs and saving water
to bring additional cropped area under irrigation have
keen admired by a large number of farmers. The other
advantages of biwall drip irrigation technology include
reduced soil erosion, minimal weed growth, decreased water
losses through transpiration, labour saving for inter-
culturing and plant protection operations, saving of
fertilizers and minimal incidence of pests and diseases.
It is possible to obtain better yields and quality

products with the use of bpiwall drip irrigation method.

Recently a large scale biwall drip irrigation
unit has been established in Ankalkhop village of Tasgaon
Tahsil in Sangli dastrict at the ausplces or Vasantdada
Shetkari Sahakari Sakhar Karkhana Ltd., Sangli, This unit
has been established on the existing cooperative lift
irrigation project on about 177,20 hectares of land. The
study on "Economic Efficiency of Drip Irrigation in Sugar-
cane Production in the Command of the Cooperative Lift

Irrigation Project in Sangli District” was undertaken with

the following objectives :

(1) To estimate investment and operating costs of



drip irrigation in the command of the cooperative 1lift

irrigation project,

(2) To study relative economics of sugarcane produc-
tion with drip irrigation and surface irrigation methods

in the command of cooperative 1ift irrilgation project, and

(3) To assess economic benefits and judge economic
efficiency of drip irrigation unit in the command of the

cecoperative 1ift irrigation project.

The study was based on the micro level data relat-
ing to various aspects of the use of drip irrigation in
sugarcane production on the farms in the command of the
cooperative 1ift irrigation project in Ankalkhop village of
Sangli district for the years 1987-88 and 1989-90, The
farm level information on various agpects of capital invest-
ment and resource use structure, production costs, output,
gross returns and net returns of sugarcane and other crops
grown on the farms of the participating farmers was
obtained from the sample of 90 sugarcane growing farmers in
the command of the lift irrigation scheme at two polnts of
time i.e. before and after installation of biwall drip irri-
gation unit. The sample of 90 sugarcane farms (with biwall
drip irrigation unit) was equally divided into 3 sugarcane
productivity groups viz., low, medium and high with the
sugarcane productivity as 75 to 100 tonnes, 101 to 125

tonnes and 126 tonnes and above per hectare, respectively.
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The data on various aspects of sugarcane produc-
tion with and without biwall drip irrigation technology
were obtained from the sample farms by survey method
through perscnal interview with the help of a gquestionnaire
specially designed for the purpose, Similarly, the data on
total investment costs and operating costs of 1ift irriga-
tion scheme and biwall drip irrigation unit were obtained
through personal intsrview and the records available with

the cffice of the concerned project.

The data thus collected were compiled and analysed
statistically in order to cbtain estimates of additional
costs and additional returns of biwall drip irrigation
technology in sugarcane productlon both at the farm level
and the l1ift irrigation project level as well., The relative
efficiency of biwall drip irrigation and traditional surface
irrigation method was studied through benefit-cost analysis
and rate of return of biwall unit vis-a-vis 1lift irrigation
scheme., Benefit-cost analysis was attempted at the farmers'
level, at biwall drip irrigation unit level and for the

entire system level.
6.1 Summary of the Findings
The findings of the study have been summar ized

below.
(1) All the farmers who have been benefitted from the

biwall drip irrigation system were the membaers of the
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cooperative 1lift irrigation scheme. The average size of
family was 4.92, at the overall level, and it varied within
@ narrow range among the different sugarcane productivity
groups of farms, The composition of families differed
slichtly among the various sugarcane productivity groups of
farms. About half of the family members were earners and
the remaining dependents in all the sugarcane productivity

groups of farms.

(2) The level of education of the family members
increased as the size of family decreased. About 28.50 per
cent, 11.55 per cent and 10.66 per cent of the members
were illiterate in the low, medium and high sugarcane
productivity groups of farms, respectively. The literacy

percentage was low among the children.

(3) There was no specific relationship between the size
of farm and productivity level of sugarcane, The distribu-
tion of small farms among different productivity levels of
sugarcane was equal, A majority of the medium sized farms
had low productivity level of sugarcane, In the case of the
large sized farms, however, relatively a large numbar of

farms had medium and high productivity levels of sugarcane.

(4} Among the farm families, the average size of hold-

ing was 1.48, 1.81, 1,94 hectares in respect of the low,

medium and high sugarcane productivity groups of farms.

About 95,43 per cent of the holding was under cultivation
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before drip irrigation and 93.71 Per cent holding was under
cultivation after drip irrigation. The cropping intensity
was 108,38 per cent and 101.22 per cent before and after
drip irrigation, respectively. The cropping intensity was
relatively higher in the medium sized sugarcane producti-

vity group of farms than rest of the groups of farms,

(5) The average cropping pattern of the sample farms
showed that, at the overall level, the area under sugarcane
was 69.86 per cent of the gross cropped area bhefore drip
irrigation., It, however, increased to 82,53 per cent after
drip irrigation. OQut of this total area, the share of
sugarcane with drip irrigation technology was 57.83 per
cent and that of sugarcane with traditional irrigation
method was 24.70 per cent. The area shares of kharif jowar,
soybean, whezat, gram and grapes in the gross cropped area
decreased by 1.25 to 5.50 per cent after introduction of

biwall drip irrigation technology.

(6) The capital investment for 1ift irrigation scheme
was Rs. 14,56 lakhs including the jack-well of Rs. 3.09
lakhs, intake well of Rs. 1.03 lakhs and pipe line system
of Rs., 4,35 lakhs. The total investment cost for blwall
drip irrigation unit was Rs. 56.27 lakhs composed of main
pipe line of Rs. 5.02 lakhs, sub-main pipe line of Rs. 3.30

lakhs, lateral of Rs. 5.11 lakhs, biwall of Rs. 25.07 lakhs

and electric motors of Rs. 4.53 lakhs. The investment in
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ment cost of Rs. 56,27 lakhs, the loan from Sangli District
Central Cooperative Bank was Rs. 21.77 lakhs, the contribu-
tion from Vasantdada Shetkari Sahakari Sakhar Karkhana Ltad.,
Sangll was Rs. 15,00 lakhs and the Government subsidy was

Rs. 19.50 lakhs.

(7) The per farm total investment cost on account of
biwall drip irrigation system amounted to Rs. 28750.54,

Ks. 37190.31 and Rs. 43327.51 and the per hectare investment
cost was Rs. 37122.42, Rs., 35532.14 and Rs. 41172.80 for
low, medium and high sugarcane productivity groups of farms,
respectively. At the overall level, the total investment
cost in biwall drip drrigation unit was Rs. 36422.,79 per
farm and Rs, 38041,.68 per hectare. The funds required for
meeting investment cost were raised from the socurces such as
loan, sugar factory contribution and government subsidy. At
the overall level, the relative contributions of lecans from
the Sangli District Central Cooperative Bank, funds from
Vasantdada Shetkari Sahakari Sakhar Karkhana Ltd., Sangli
and government subsidy to the total funds required for meet-
ing investment cost were 40,18, 26,64 and 33,18 per cent,
respectively.

{8) The annual operating cost of 1ift irrigation scheme

was Rs. 378593 composed of fixed cost of Rs. 199800 and

variable cost of Rs. 178793. The annual operating cost of
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biwall drip irrigation unit was Rs. 1325551 composed of

Rs, 1036858 as fixed cost and Rs, 288693 as variable cost.

(9) The input use structure of sugarcane grown under
surface irrigation and biwall drip irrigation methods
revealed that, at the overall level, the per hectare men
and women labour use levels declined from 124,90 days and
129.83 days for surface irrigation method to 67.12 days

and 116,33 days, respectively, when grown under biwall drip
irrigation method. The per hectare requirement of bullock
labour declined slightly and that of tractor hours remained
the same for the arops grown under surface irrigation
method and biwall drip drrigation method. The labour
intensity for sugarcane was more in low productivity group
of farms than rest of the two groups. Under biwall drip
irrigation method, the per hectare requirement of men
labour, women labour and bullock labour for sugarcane crop
declined by about €64 mandays, 20 woman days and 2.50 bullock
pair days, respectively as compared to surface irrigation
method, among the different sugarcane productivity groups
of farms, The per hectare regquirement of sugarcane satts
was approximately 25600 setts before drip irrigation and
26686 setts after drip irrigation. The use levels of N,

P.O. and K.O for sugarcane were 650 kg, 469 kg and 367 kg

2’5 2
per hectare, respectively, when grown under sur face irriga-

tion method before drip irrigation and 443 kg, 205 kg and
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319 kg, respectively after adoption of drip irrigation

method for the crop,

{10} At the overall level, the per hectare total cost
of production of sugarcane before drip irrigation was

Rs. 25010.927. The cost of production at Cost-A and Cost-B
levels worked out to be Rs. 17333.33 and Rs. 24200.47 per
hectare, respectively. The total cost of production of
sugarcane grown under biwall drip irrigation method was

Rs. 37365.50 per hectare, The per hectare cost of produc-
tion at Cost-A and Cost-B levels worked out to Rs. 24455,19
and Rs, 36336.24, respectively. The per hectare total cost
of production of sugarcane under biwall drip irrigation
method for low, medium, and high sugarcane productivity
groups of farms were Rs. 36636.11, 34532.69, and 39818.86,

respectively.

(11) The per hectare output of sugarcane was 91.14
tonnes under surface irrigation method before installation
of drip irrigatien unit, at the overall level, As against
this, the per hectare output of sugarcane was 115.46 tonnes
when grown under biwall drip irrigation system., Thus, the
difference in per hectare cutput of sugarcane grown under
sur face irrigation method and biwall drip irrigation ma+thod
was a little over 24 tonnes. The per hectare output of

sugarcane under biwall drip irrigation method on the low,

medium and high sugarcane productivity groups of farms was

observed as 87.88, 110.10, and 141.00 tonnes, respectively.
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(12) In general, the per hectare use levels of most of
the inputs were relatively higher for different crops (other
than sugarcane) on the sample farms during the latter period.
The per hectare production costs of all the crops turnad out
to be slightly higher for the crops which were grown after
drip irrigation than those of the crops which were grown
before drip irrdigation. At the overall level, the per
hectare yield levels of all the crops which were grown atter
biwall drip irrigation were higher by 8.39 to 15.40 per cent
than those of the crops grown before drip irrigation, the
lowest and the highest yield differences being for soybean

and grape crops, respectively.

(13) The total receipts and operating cost analysis of
the 1ift irrigation scheme and biwall drip irrigation unit
showed that the area under irrigation for 1ift irrigation
scheme was 93,60 hectares for seasonal crops and 63.20
hectares for perennial crops. The management of the 1lift
irrigation scheme realized total receipts of Rs. 236400
through irrigation water charges during the period of 18
months. So the total receipts worked out to Rs. 157600 per
annum as against the total annual operating cost of

Rs. 378593. The lift irrigation scheme sustalned a net loss
of Rs., 220993 per annum, In the case of the biwall drip
irrigation unit, the area under irrigation was 117.20

hectares of perennial crops and the total receipts were
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Rs. 886000 during the period of 18 months. Thus, the total
receipts worked out to Rs, 550666 per annum, whereas the
total annual operating cost was Rs,765927. There was a net
loss of Rs. 175261 per annum in the case of the biwall drip
irrigation unit. The comparison of annual operating costs
and annual receipts of the lift irrigation scheme and the
biwall drip irrigation unit revealed that with the additional
annual operating cost of Rs. 387334, the management could
realize additicnal annual receipts of Rs. 433066 on installa-
tion of vpiwall drip irrigation unit. There was, thus, net
benefit of Rs., 45732 per annum to the management because of
édOption of biwall drip irrigation technology in the command
of the 1ift irrigation scheme. The ratio of additional
benefits and additional operating cost worked out as 1,12 for

the biwall drip irrigation unit,

(14) The total irrigation water requirement of sugarcane
worked out to 837.73 lakh litres per hectare during the
period of 18 months when grown under surface irrigation
method. With the adoption of biwall drip irrigation metheod,
however, the total irrigation water requirement of sugarcane
declined to 378.00 lakh litres. There was thus water saving

for sugarcane to the extent of 54 per cent due to blwall

drip irrigation technology.

(15) The comparison of production costs, output and

total returns of sugarcane grown under surface irrigation



method and biwall drip irrigation method revealed that with
additional production cost of Rs. 12354,53 per hectare, the
participating farmer could obtain additional output of
sugarcane to the extent of 24.32 tonnes and thereby realize
additicnal returns of Rs, 13989,19 per hectare on account

of adoption of biwall drip irrigation technology. Thus,
the sugarcane grower could realize additional net return of
Rs. 1634.66 per hectare due to adoption of biwall drip irri-
gation technology. There was no uniformity with regard to
the net returns of biwall drip irrigation technology among
the farms belonging to different sugarcane productivity
groups. In the case of the medium and high sugarcane
productivity groups of farms, the net additional returns
worked out to Rs, 1223.84 and Rs. 5856.26 per hectare,
respectively., Contrary to thils, the low sugarcane producti-
vity group of farms sustalned a loss of Rs, 3252,55 per
hectare because of adoption of biwall drip irrigation techno-
legy. At the overall level, the benefit-cost ratilo of biwall
drip irrigation method worked out as 1.13. Among the low,
medium and high sugarcane productivity groups of farms, the
benefit-cost ratio was 0.62, 1.11 and 1.39, respectively.
If we pool together the additional benefits and additional
costs realized by the management and the participating
farmers due to installation of drip irrigation unit in the
command of the 1ift irrigation scheme then the benefit-cost

ratio for the system as a whole comes to 1.13 and the

internal rate of return wecrks out to 30,73 per cent.
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(1€) Majority of the participating farmers opined that
the benefits derived from biwall drip irrigation method
were of multifarious type, The benefits were in terms of
saving of water, saving of manures and fertilizers, saving
of labour and increase in yield. The farmers belonging to
the low sugarcane productivity groups of farms expressed
bitter experiences of decrease in yileld because of ineffi-
ciencies in irrigation water distribution system and

ineffective operation, maintenance and repair (OMR) services.

The participating farmers have suggested that they
should be trained about the mechanism, malntenance precau-
tions and repairing practices of biwall drip irrigation unit
at the field level, Also, they suggested that the efficiency
of OMR services be improved and irrigation water be distri-
puted equally among all the farmers, Quite a good number of
farmers suggested that the irrigation water which is saved
due to adoption of biwall drip irrigation method should be

lifted and allocated to the farmers according to soil condi-

tions.

(17) In the opinion of the management, the biwall drip
irrigation system is relatively more efficient and effective
in irrigating sucarcane as compared to the earlier method of
irrigation with 1ift irrigation scheme., The benefits
included saving of water, application of water at root zone,
avelding i1l effects oOf excessive use of water and reduction

in cost of water lifting and fertilizer application.
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The management suggested that it should be allowed
to use saved water for irrigating additiocnal area under drip
irrigation method. The other suggestions included a need to
evolve low cost biwall drip irrigation technology and
improve quality of different components of biwall drip irri-
gation unit, The management expected the government to come
forward to make available adequate funds for installation of
new biwall drip irrigation units on a massive scale in the

jurisdiction of the sugar factories in the State.

6.2 Conclusions

In the light of the empirical evidence brought out

by the study, the following conclusions could be drawn,

(1) The farm families participating in the new venture
of installation of biwall drip irrigation system in the
command of the 1ift irrigation scheme have been characterized
by a relatively small size of family and lower proportion of
earners in the family. The literacy percentage and the level
of education have had positive impact on the farm families in
adoption of new technology. All these factors together ought
to have motivated the farm families to adopt biwall drip
irrigation system for sugarcane.

(2) There was no specific relationship between the size

of the farm and productivity level of sugarcaneé. The large

sized farms could afford to spend relatively more on different
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inputs in order to realize high productivity of sugarcane

as compared to the other size groups of farms.

(3) After adoption of drip irrigation technology, the
proportion of cultivated area in the total area was reduced
slightly, indicating thereby almost non-significant change
in the land use pattern on introduction of drip irrigation
technology. The total irrigated area, however, increased

in each group after adoption of drip irrigation technology.
The net cropped area declined marginally after drip irriga-
tion mainly because of diversion of some area for construc-
tion of roads, buildings, etc. The gross irrigated area and
gross cropped area were relatively higher in the case of the
high sugarcane productivity group of farms as compared to
the other two groups of farms. The cropping intensity
decreased to some extent after drip irrigation. The irriga-
tion intensity, however, decreased significantly because of
increased area allocation to sugarcane crop after drip irri-
gation,

(4) The biwall drip irrigation system is a new and
costlier technology. The farmers participating in this new
venture of joint use of a large scale drip irrigation unit
were dependent on loan for biwall set and subsidy from
government, There was one interesting point that not a

single farmer could effect the entire or partial investment

from his own funds. All of them availed loan facilities
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from Sangli District Central Ceoperative Bank and sugar
factory. The subsidy component rroved to be the major
incentive to the farmers to participate in the joint venture
of adopting a highly capital intensive high-tech irrigation

system on the farms.

(5) With the adoption of biwall drip irrigation system
for irrigating sugarcane, the use levels of labour, manures
and fertilizers reduced to a greater extent. There was
saving of labour. The requirement of men labour under the
new technology was observed to be lower than that of surface
irrigation because there was saving of labour for irrigating
the crop and fertilizer application. The weed growth was
checked and labour requirement for interculturing reduced to
a considerable extent. Along with the saving of labour,
there was saving of fertilizers under biwall drip irrigation
method mainly because of application of N through irrigation
water, low leaching losses and high fertilizer uptake effi.-
ciency of sugarcane when irrigation water is applied at the

root zone of the crop, Thus, there was saving of fertilizer

cost without affecting sugarcane productivity.

(6) The beneficial effect of biwall drip irrigation
system was the increase in the per hectare output of sugar-
cane., The productivity improvement of sugarcane grown under

biwall drip system was to the extent of 24,32 tonnes per

hectare, The phenomenon of increasing productivity was
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Observed in the medium and high sugarcane productivity groups
©of farms. In the case of the low productivity group of farms,
the yield decreased due to the inefficiency on the part of
management in managing the irrigation water distribution

programme effectively.

(7) The cost of production of sugarcane under surface
irrigation method was lesser than that of the crop grown
under biwall drip irrigation method., The cost ¢of production
of sugarcane grown under biwall drip irrigation method was
higher because of increased cost on account of depreciation
on laterals and biwall pilpes, interest on loan, increase in

irrigation water charges, and rising prices of inputs.

(B} The adoption of biwall drip irrigation method for
irrigating sugarcane crop did not affect the input use
structure of other crops to any significant extent. In
general, the per hectare use levels of most of the inputs
for different crops was slightly high during the latter
period. The crops showed increased yield levels and also
increased returns because of slightly higher use levels of
resources and increased output prices during the latter
pericd,

(9) The adoption of biwall drip irrigation method in

place of surface irrigation method for sugarcane Crop in

the command of the 1ift irrigation scheme has yielded net

additional benefit of Rs. 45732 per annum. There is a
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scope for increasing the benefits of biwall drip irrigation
system in the command by way of increasing the area under
drip irrigation with the use of saved water. At prasent,
the biwall drip irrigation unit is operating only for 5 to
6 hours per day. That means, there is further scope for
operating the system for more number of hours daily to
irrigate additional area and thereby reducing the per unit
operating cost. This is possible because the overhead cost
remaining the same, the increase in the area under drip
irrigation would result into lowering down the per hectare

overhead cost of the entire unit.

(10) Based on the estimated quantities of irrigation
water applied to sugarcane by surface irrigation method and
biwall drip irrigation method, it was concluded that the
irrigation water saving for sugarcane was to the extent of
459.73 lakh litres per hectare, Thus, the water saving was
as much as 54.88 per cent because of adoption of biwall drip

irrigation system for sugarcane crop in the area.

(11) Because of adoption of biwall drip irrigation
method for sugarcane, the participating farmers could get
net additional benefit of Rs., 1634.66 per hectare over and
above the crop grown under surface irrigation method. At
the overall level, the benefit-cost ratioc of biwall drip
irrigation method worked ocut teo 1.13. The renefit-cost

ratio for the entire system worked out to 1.13. aAlso, the
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internal rate of return for the biwall drip irrigatilon unit

was estimated as 30.73 per cent,.

(12) In the opinion of the participating farmers and
the management, the biwall drip irrigation method for sugar-
cane was a very useful and beneficial system, It proved to
be profitable to the farmers and the management as well.
The benefits such as water saving, fertilizer and manure
saving, increased productivity of sugarcane, avoiding ill
effects of excess irrigation, saving cost of lifting water,
etec,, are of multifarious type. Indeed, the biwall drip
irrigation technology could become an effective instrument
for improving economic condition and social structure of
the farmers. The deficiencies in implementing the biwall
drip irrigation system, however, need to be removed
immediately in order to make the biwall drip irrigation

system more efficient and effective.

(13) The proposed expansion plan to irrigate additional
area with the saved water is expected to yield net addi-
tional benefit of Rs. 23667 to the sugar factory and

Rs. 188091 to the farmers. The benefit-cost ratio of the

proposed expansion plan worked out to 1.36. If the saved

irrigation water is used for irrigating the additional area,
the benefit~cost ratio for the entire biwall drip irrigation
system as a whole would work cut to 1.17, while the internal

rate of return will be 36,02 per cent,
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In summary, the study concluded that the biwall drip
irrigation system has become an important instrument for
increasing crop production, improving economic condition,
stabilizing the income, and improving overall condition of
the farmers. The efforts aiming at removal of existing ineffi-
ciencies in the implementation of the biwall drip 1rrigation
system for sugarcane would certainly fetch a good dividend to
the participating farmers and management of biwall unit, and

thereby the entire unit could become an ideal to the others.

£.3 Policy Implications

The success of biwall drip irrigation system for
sugarcane depended entlrely on the joint effort of the parti-
¢cipating farmers, managemént of biwall drip irrigation unit
and the government. The following measures could prove to be

useful for the success of the biwall drip irrigation techno-

logy in other areas -

(1) To be able to implement this new technology on a
wider scale, the government should make avallable adequate
funds at the reasonable rate of interest to the farmers and
various other agencies participating in the joint ventures of
adopting high-tech and high-cost irrigation water use techno-
logy.

(2) The management should treat all the farmer members

equally while distributing irrigation water through biwall

drip irrigation unit.
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(3) For successful implementation of thé biwall drip
irrigaticn system, the farmers should carry on all the farm-
ing operations in time and take appropriate care for effec-

tive maintenance of the system at the field level.

(4) The participating farmers be trained sbout the
mechanism, maintenance precautions and repalring practices
of biwall drip irrigation system at the field level so as

to enable them participate in the proper maintenance of the

system to the extent possible,

T-29 €0
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8, APPENDICES

Topic of Economic Efficiency of Drip Irrigation in

Research Sugarcane Production in the Command of the
Cooperative Lift Irrigation Project in
Sanglil District

Appendix ~ I

Questionnaire

A. FOR COCPERATIVE LIFT IRRIGAT ION AND DRIP IRR IGAT ION
PROJECT

I. General informarion about the 1ift irrigation
§cheme

l1. Name cf the Scheme
2. Year of establishment

3. Command area of the
Scheme H

*”

(13

4. Name of the river :
5. Village
€. Tahsil

7. District

”"

1. Information about mombers

Sr. Tvype of Number Total Irrigated
No. members land area
(ha) (ha}

1. Marginal farmers
(below 1 ha)

2« Small farmers
(1 to 2 ha)

3, Medium farmers
(2 to 4 ha)

4. Large farmers
{Above 4 ha)

Total
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(App. I : Contd....)

III. Physical structures and itenmwise costs of lift drri-
gation scheme

gr. Particulars Descrip- Year of Purchage Present
O. tion purchase price price
(R s) (Rs)
« Jack-well
2, Intake well
3. Sumpwell
« Pumphouse
5. Pumping machinery
6. Pipe line system
a) Intake pipe
b} Rising main
c} Gravity main
d) Distributories
(Coupling joints)
7. Dellvery chamber
8. Office building
. Staff residential
buildings
10. PFurniture
l1l. Others

Iv. Information about funds and loans for completion of

scheme
Sr. Scource amount Interest Annual No. of annual
No. rate instal- instalments &
ments anmual over
(Rs.) (Rs.) {(Rs.) dues
5
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(App. I : contd...)

V. Detalls of annual operating and maintenance
c
l1ift irrigation scheme osts of

Sr.

. (Rs)

l. Staff salaries, wages and allowances.

2. Recurring costs

3. Repair and maintenance

4. Elec, charges and water charges

5. Office expenses

6. Stationary and postage

7. Insurance

8. Inspection and audit fee

9. Travelling expenses

10. Other expenses
VI. Information on water charges,

a) What 1s the basis for water charges ?
Charges per hectare irrigated area or volume of
water applied. .

If charged on pexr hectare irrigated basis,
rlease indicate the per hectare water charges
Sr. Water charges per
No. Season crops irrigated hectare
(Rs.)

1. Kharif

2. Rabi

3. Summer

4, Annusal

5. Perennial

Total area irrigated (ha)

VvII, Information on total annual receipts of the scheme

gg: Particulars AT;???

1. Total water charges to be received

2. Actual amount of water charges to be
received

3. Total overdues on account of water
charges

4. Amount of water charges and overdues
of previous years receilved

5. Amount of penalty charges

6. House rent collections from staff

7. Any other receipts realised

Total
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Physical structure and itemwise costs of drip irrigation unit

Sr. . Tectal Number Purchase Purchase Present Repair Remainin
No. Particulars length or year price price & ? life 7
size mainte-
nance
expendi -
{(m) (Rs.) (Rs.) ture (Rs.) (Yrs)
1. Main line

2.

4,

Sub~-main line
Lateral line
dncillary components

a)
b)
c)
a)
e)

Valve

Pressure regulator
Filters

Pressure gquage
Fertilizer application

componants (tree, ellbow,

end base)

IX.

Capital reguirement for drip irrigation set

sr.
No.

Total investment Owned

for drip irriga- c¢apital Source

tion set

Loan

Subsidy

(Rs.)

Amount Rate of Repay-

interest ment

{Rs.)

period
(Years)

Percentage Amount

(Rs.)

1.
2.
3.
4.
5.
6,

*ddy)

("'PQ.UOD : I

PLT
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Details of annual operating

175

(App. I : Contd....)

and maintenance cost of

drip irrigation unit
Sr,
No . Items of costs Uhits Amount
Number Rate (Rs.})
1, Staff salaries
2. Recurring costs
a) Elec. bill
b) Repair and maintenance
1. Repair of elec. motor
2. Laterals
3, Driper
4, Microtubes
5. Nozzle
&, Filter paper
7. Chemicals
8., 0Oils
9., Cleaning of laterals
c) Water charges
d) Office stationary,
postage
e) Insurance
f) Inspection and audit fee
g) Travelling expenses
If water

Returns : What is basis for water charges 7

charges on per hectare irrigated area basis,
then indicate water charges as

Sr. Season Crop Charges per ha
No. (Ra.)

1. Kharif

2. Rabi

3. Summer

4, Annual

5. FPerennial

Operational area under drip irrigation unit

Sr. Total irrigated Additional
No. Source area irrigated

area
(ha) (ha)

1. Lift irrigation scheme
2.

Drip irrigation unit
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XIITI,

Xiv,
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(App. I Contdooac)

Cropping pattern and average yields of crops under
Lift Irrigation Scheme and Drip Irrigation Unit

sr.
Season Cro Area Average
No. P under yield
(ha) ()

A. Under Lift Irrigation
1. Kharif
2. Rabi
3. Sunmmer

4., Annual
5. Perennial
B. Under Drip irrigation
1. Kharif
2. Rabi

3. Summar

4, Annual
5. Perennial

Saving of water in details in Lift Irrigation Scheme
and Drip Irrigation Unit

52' Source Crop"gggiiegater No. of Area Total
* NG. of rota- hours irri-produc-~
tions or per gated tion
days day Ton &
Rupees)

l., Lift Irri-
gation scheme

2, Drip Irri-
gation unit

Water use efficiency in both, Lift Irrigation Scheme
and Drip Irrigation Unit

sSr. Increased Present Past Addi-
No. Source area under produc-~ produc~ produc-
irrigation tion tion tion
{ha) (Rs.) (Rs.) (Rs.)

1, Lift Irrigation
Scheme

2., Drip Irrigation
Unit




177

(App. I : Contd.'-o)

What is discharge rate of water per hour 7

l-
2.

For Lift Irrigation Scheme
For Drip Irrigation Unit sesserans

* b o8 enave

Management opinion about Lift Irrigation Scheme and
Drip Irrigation unit

1‘

2.

10.

1l.

What is seasonal availability of irrigation water 7
e.g. is adequate water,
is avallable for all seasons

What is method of deliverying water 2

Contineous flow, rotation, demand, ete. Is it
suitable ? If not, why ?

Are water users active in the proper utilization of
water 7

Yes/MNo
If no, Describe reason

What 1is method of water charges cellection and
response of beneficlaries towards water charges
payment i,e. mode of payment

What are the factors responsible for efficient use
of irrigaetion water ?

Are there any restrictions by Government on cropping
pattern to be irrigated under Lift Irrigation Scheme?
Describe its effect on Scheme

By application c¢f drip irrigation system is there

any increase in irrigated area ? (at what quantity

it is increased), If the answer is 'Yes®

What is the additional cost of drip irrigation
methed ? Which new material has been used ?

whether total productilon and yield has been
increased or not ?

whether there is any reduction in hours of irriga-
tion water application or number of rotatilons of
water ?2

What are the other beneficial effects received from
drip irrigation system 2
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B. FOR FARMER

I. General information of the family

(a) Head of the family

1. Name

2. Age

3. village

4. Tahsil

5., District

6. Education

7. Main occupation

8. Subsidiary occcupation

9. No. of years of spplication of drip
irrigation set

10. Which drip irrigation system is

avallable for sugarcane ? Whether
drip method or bhiwall system 7

171, Famlly size and its composition

8r. WName of the Relation Educa- Qccupa-
No., family with Age tion tion
member head

1.
2.
3.
4.
5.

III. Information about land holding

Type Survey Area Area under Fallow Land Value

No. (ha) cultivation land Reve of
nue land

Dry Irr.
(ha) {(ha) (ha} (Rs) (Rs)

Owned
land




V., Information about farm assets

(a) PFarm buildings

Sr. Type Type of Year of Cost of Present Remain- Cost of
No. ¥p construc- construc- construc- rate ing repair-
tion tion tien life ing
(Rs) (Rs) {(¥rs) {Rs)
1. Residential house
2, Farm house
3. Byre
4, Store
5. Other
() wWells
Sr. Type of Year of Cost of Present Remaining life Cost of
No. construc- construc- construc~ value repairing
tion tion tion (Rs.) (Rs.) (Yrs) (Rs)

*ddy)
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(c)

Farm implements and machinery

Sr., Type and Number Year of Value Fresent Remaining Cost of repairing
No. purchase value life
(Rs,) (Rs.) (Yrs) (Rs.)

1. Ircon plcough

2. Wooden plough

3. Seed drill

4, Harrow

5. Hoe

6. Bullock-cart

7. Duster

8. Sprayer

Machinery

1. 0il engine

2. Blec. motor

3. Tracters

4. Others

Tools

1. Pickaxe

2, Spade

3. ©Sickles

4., wWeeding hooks

(c.-l.pquoa : I ldd’v)
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(d)

Livestock

Sr. Type Number  Year of Price of Present Age Remain-
No. Owned /Furchased purchase rpurchase value ing
life
(Rs) (Rs) (¥rs) (Yrs)
1, Breeding bulls - Owned
- Purchased
2. Draft animals
{a) Bullock -  Owned
3. Milch animals - FPurchased
(a) Cows ~ Cwned
-~ Purchased
{(b) Buffaloes -~  Owned
- Purchased
4., Calves
(a) Cow calves - Owned
- Purchased
{b) Buffalo calves- Owned
- Purchased
5. Goat
6. Poultry birds
Capital requirement for drip irrigation set
Total investment Owned Loan Subsidy
for drip irriga- capital percentage
tion set Source Amount Rate of interest Repayment Percen-
period tage
(Rs.) (Rs.) (Yrs) (Rs.) (Rs.)

*ddy}
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VI.

vIT,

Detail information agbout farmers irrigated land

Sr. Source of Seasonal irrigated area Total
No. irrigation {ha)
Crop Arag Crop Area Crop Area crop Area
(ha) (ha) (ha} (ha) (ha)

l. Before drip

irrigation
2., After drip

irrigation

Cropping pattern of farmer before drip irrigaticn and after drip irrigation

Sr. , Kharif Rabi Summer Perennial
No Crop Variety
* Area Produc- Area Produc- Area Produc- Area Produc-
tion tion tion tion
(ha) (q) (ha) (q) {ha) {q) (ha} (g}
l. Before drip
irrigation
(a) Irrigated
(b) Dry )
2. After drip _
irrigation rg
(a) Irrigated T
{b) Dry g

-
-

(***p3uod
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VIII.

Resource use and prcduction cost structure of crops

Sr. whether Irri./ Var. Area Preparatory tillage
No Crop mixed Unirri - :
. 1 . Family labours Hired labours Tractor
or sole (days) (days) power
Men Women Bullock Men Women Bullock (hrs)
pair pair Machinery
(days)
A, Before drip irriagation
1,
2.
3.
4,
5.
6.

B. After dric Irrigcation
1.
2.
3.
4,
5.
6,
7.

I

*ddvy)
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Transport and application of manure

fuantity of manure Total

Labour requirement (days)

Tractor power

, (tons;u — z;lue Familvy labour Hired labour Mach]g.gg:zy

arm rchase

preduced manure Men Women Bullock Men  Women Bullock charges (Rs.)
(Rs.) pair pair

B,

Sowing/planting/transplanting

Duantity of seeds Total Labour requirement {days) .
value Spacing
Farm FPurchased Family labour Hired lapour
produced of
seeds Men women Bullock  Men Women Bullock
(Rs.) pair pair
1 2 3 4 5 & ] 8 9 10
A,
B.
Tractor Interculturing/weedingearthing-up Tractor
power (hr) : power (hr)
Machinery Family labour Hired labour machinery
charges Men  Women Bullock Men Women Bulleck charges
pair pair
11 12 13 14 15 16 17 18
A.
B.

*ddy)

I
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XI, Pertilizer use

Quantity of N P205 KQO Total Labour recuirement (days) Tractor power
ertilizer : -
t r%;é)z value Family labour Hired labour Mach§2;l
Men Women Bullock Men Women Bullock charges %Rs.)
(kg) (kqg) (kg (Rs.) pair pair
A,
B.
XII. Irrigation
Lapour recuirement (davs) Sources and expenditure on irrigation
Familv labour Hired labour Charges 01l Elec. Canal Lift Expen- Expen-
Men Women Men Women of canal engine meter water irriga- diture diture
water expen~ expen- expen-~ tion Sch, on on
diture diture diture expen- drip hiring
diture irriga- from
tion others
(Rs,) (Rs,} (Rs.) (Rs.) {Rs,) (Rs.) (Rs.)
A,
B.
XIII,Plant protection
Quantity of Total Labour requirement {(days) Hiring charges -
Ingecti~- Pesti- TFungil- value : : of sprayers &
cide cide cide NenFamlly labgz;en M:;IEd l;g:zz dusters T
(xq) (kg)  (kq) (rs.) T : (Rs.) .
A, 9]
g
B. =4
Q
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X1V, Harvesting and threshing

Labour rzaquirement (days) Tractor Thraesher Total Cost of gunny
: - . powr power machinery bags
Family 1labour Hired labour charges
Men Women Bullock Men Women Bullock
pair pair {(hr) (hr) (Rs.) (Rs.)
A,
B'
. Output
Main croo (Qtv.) Value of Mixed crop (Qtyl) Vvalue Average wacge rate (Rs.)
Main Byproducts output Main Byproducts of
ik = Men Women Bullock
product Wain By product cutput pair
prod. product
(q) (a) (Rs) (Rs) (q) (q) (Rs.)
A.
B.

XVI., Irrigation use and irrigation costs

Befora drip irrigation

frer drip irrigation

Crops 5. of No, of Aresa Total water No. of No. of Area Total Water
rota- hour s irri- produc- charges rota- hours irri- produc- charges
tions of gated tion ver tions of gated tion per
cr days water hour or days water hour
of irri- applied of irri- applied
gation ©per day gation  per day

(ha) (q) (Rs,) {ha) (@) (Rs,)

1.

2.

3.

4.

54

*ddy)
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Farm employment
Ttem Labour (days}
Men Women Bullock
pair

1. Labour for livestock
(Feeding, cleaning,
collection of waste
material, cleaning of
byre, takilng care of
young ones)

2. Labour for poultry
(Feeding, cleaning)

3. Lahour for repilring
of bunds, cleaning of
bunds, etc,)

4. Labour for repairing
of wells

5. Labour for repairing
of house, etc.

What is discharge of water per hour 7
1, Before drip irrigation ...cecseaee
2, After drip irrigation secesceness

Cther information :

1. Whether it is necessary to change the guantity of
water which is given through drip irrigation
method according to soil pH, type of soil ?

2. What is your experience about drip irrigation
method to crops =—=—-

(a) sSaving of water ......

{b) Labour charges .eceeses

(c) application of FYM ...

(d) WNecessity of plant protection ....

(e} Effect of interculturing ......

(£) Total production of crop and guality ..se

(q) Drip irrigation is useful to which crops
other than present Crop <ssss.



10.

1l.

12.

13.
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Experience in utilization of drip irrigation set -~
{a)} Operating knowledge .....
(b) Full information about set ....

{e) PFacilities available for repailr of nozzles,
drippers...e..

(d) Availability of spare parts, chemicals, etc.
What are the possible losses of laterals, other
parts through rats, children ?

Do you know the technique of appllcation of urea
through water ? Whether you can apply it 2

If urea 1is applied through irrigation, what
happened to pipes, whether they are choked-up 7

Availability of loan

(a) What amount of loan is required per hectare 2
What is the percentage of subsidy on it 7

(b) Distripution of loan ..... Proper/Improper

{¢) Distribution of subsidy ... Sufficient/
Insufficient

Is there any change in number of hours of applica-

tion of water through drip method 2

Whether it 1s possible to use salty water through

drip irrigation 7 Can you use it ?

Do you clean the nozzles, valves regularly ?

Yes/No

If no, Why ?

(a) Cleaning is difficult

(b) Non-availability of material

(c¢) Not necessary to clean it

{(d) Absence of knowledge about cleaning it

Which company gives the best drip irrigation set
with respect to price, life periocd, etc. 7

As drip irrigation is useful for sugarcane, fruit
crops, how many farmers (in percentage) have
adopted it 2 Reasons for not application ?

Other suggestions of farmers, if any.

722980
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Appendix-IT

Evaluation and Allocation of
costsa

Evaluatien of costs

1.

Crops : Both main and by-products evaluated at
prices prevailing in the village at the time of
harvesting.,

Human labour : Hired labour evaluated at the actual
amount paid both in cash and kind, the latter at
harvest price. In case of family labour, the valua-
tion was done at the wage rates prevailing in the

village for hired labour.

Bullcck labour : The hired bullock labour evaluated
according to actual amount paid in cash and kind.
Owned bullock labour on the basilis of cost of mainte-~

nance,

Depreciation : A straight line method was adopted

for depreciation charges., The depreciation was
charged according to the expected life of the assets,
The value of major repairs during the year was
capitalized and depreciation charged on the total

amunt,

Rent on land : The rent on land was evaluated in
terms of 1/6th value of gross produce of the crop.

Interest on working capital : This was charged at
the prevailing bank rate of interest on crop loans,
i.e. for the half period crop life ® 13 per cent.

Interest on fixed capital : This was charged on the
agricultural capital assets excluding value of
land @ 10 per cent,
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B. Allocation of costs over crops

1.

Depreciation : Depreciation on farm buildings in
proportion of the value of output of a crop was
allocated, Depreciation on bulloeck drawn implements
was allocated according to number of pair-days of
bullock labour used for a crop, while criterion of
human labour input was used for allocating deprecia-
tion on other implements. In case of farm
machineries, the depreciation was allocated accord-
ing to their use for different crops.

Land_tax : Proportional to thé area under crop to
total cropped area was allocated.

Interest on fixed capital : Allocated in proportion

of the depreciation charged for individual crops.

Concepts of cost

The

ary ived

costs of inputs used in preduction of crops are
at according to 3 cost concepts i.e. Cost~-A, Cost-B

and Cost-C., These three costs include items as follows :

1.
2.
3.
4.
5.

6.
7.
8.
9.
10.

11.
Cost-B

Cost-<C

This covers
value of hired human lakour
value of hired bullock labour
value of owned pullock lakour
value of seed (farm produced and purchased)

value of manures (farm produced and purchased) and
fertilizers

value of insecticides and pesticides.
Expenditure on irrigation

Land tax and other taxes
Deprecilation

Miscellangous expenses

Tnterest on working capital.

. Cost-A + Rental value of ownad land + interest on
owned fixed capital (excluding land)

. Cost-B + imputed value of family labour.

-



Per hectare lakour and machinery power requirements of different crops

Productivity crops
Group
Kharif Soybean Groundnut Wheat Gram Grapes
jowar
BEFCRE DRIP IRRIGATION

Low
a) Men labour (days) 29,64 26,89 44,44 32.59 32.15 556.25
b) Women labour {days) 43,57 20.16 50.00 6.95 42,72 268,75
¢) B. labour (pair days) 2.50 4,83 8,33 4,34 3.91 -
d) Machinery f{hours) 12.14 0.71 11,11 12.860 11.93 15.62
Medium
a) Men labour (days) 49 .37 32.20 27.50 44,71 24.44 -
b») Women labour (davs) 47 .50 33.46 32.50 31.22 22.88 -
¢} B, labour (pair days) 7.81 2,30 5.00 2.71 1.33 -
d) Machinery (hours) 6.25 11.92 10.00 2.71 .11 -
High
a) Men lahour (days) 26.47 23.40 - 32.84 15.00 515,55
b) Women labour (days) 57 .27 32,20 - 62.06 56,92 247.22
c) B. labour (pair days) 3.18 3.20 - 1.55 4,61 7.77
d) Machinary (hours) 15.45 15,60 - 12,93 12.30 30.55
Cverall
a) Men labour (days) 31.56 28,82 35.52 39,57 25,03 £34.70
b) Women labour (days) 47,44 20,27 40.78 47.27 33.87 310,29
¢) B. labour (pair days) 3.16 3.78 6.57 2.81 2.57 4,11
d) Machinery (hours) 12,44 g.51 10.52 6.40 6.53 23.52

Contd.....-.
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Productivity Crops
Group
Khar if Soybean Rabi Wheat Gram Grapes Sugarcane
jowar jowar (Sur facs
mathod)
AFTER DRIP IRRIGATION

Low
a} Men labour (days) 39.28 26,50 75.00 41.71 68,75 - 119.67
b) Women labour (days) 58.92 31.00 95.00 50,00 - - 109,83
c) B. labour {(pair days) 4.46 8.37 9.50 2.50 2.50 - 5.06
d) Machinery {hours) 14.64 10.50 15.00 12,50 10.93 - 16,23
Medium
a) Men labour (days) 18,25 39,16 45,00 54,16 17.50 - 110.40
b) Women labour (days) 45,00 53.33 100,00 52.50 50,00 - 110,93
d) Machinery (hours) 10.50 18,33 11.25 11.66 7.30 - 12.31
High
a) Men labour (days) 27.91 22.14 34.37 49 .16 102.50 510.00 125.54
b) Women labour (days) 25.00 41.07 25.00 59.16 25.00 217.50 114,21
¢} B. labour (pair days) 2,50 2.14 5,00 0.83 3.75 5.00 5.73
d) Machninery {(hcurs) 10.83 15.35 12.50 13,33 10.00 19.06 17.95
Overall
a) Men labour (days) 30,00 26.87 47 .18 49 .45 56.42 510.00 117.76
b) Women 1labour (days) 48,33 38,00 €1.25 85.15 28.97 217.50 111.97
c) B. labour (pair days) 3.66 3.18 6.75 3.28 2.85 5.00 5.62
d) Machinery (hours) 12,50 13.37 12.81 13.43 10.35 19,06 15.20

*ddy)
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Per

hectare seeds,

manures, fertilizers, plant protection measures for sample farm

Preoductivity

Crops
Group
Kharif Soybean Groundnut Wheat Gr am Grapes Sugarcane
jowar {Surface
method)
BETORE DRIP IRRIGAT ION

Low
a) Seeds (kg) 7.50 71.42 55,55 41,30 59.09 4375,00* -
b) Manures (C/L) 19,28 16,138 27,77 13,26 17.72 75,00 -
c) Fertilizers (kg)

N 27.05 66,09 - 56.84 21.18 217.50 -

P205 13,39 7.35 - 15.10 - 605,00 - Lg

K,0 7.67 3.15 - 1.63 - 322.50 - @
d) Plant protection o,

chemicals (kg/ml) - - - - - - - 9
Medium é
a) Seeds (kg 11.25 67 .94 62.50 57.14 70.00 - -
b) Manures (C/L) 30.00 23.71 25,00 19.42 16,22 - -
c) Fertilizers (kg)

N 64.50 29,65 - 97.25 21.02 - -

P,0¢ 16,25 40.38 - 10.71 27.33 - -

K20 16.25 15,38 - 10,71 20.00 - -
d) Plant protection - 30.00 kg - - 2.66 kg - -

chemicals (kg/ml)

Contdson-o
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Contd, ...

Productivity Crops
Group
Kharif  Soybean Rabi Wheat Gram Grapes  Sugarcane
jowar jowar (Surface
method)
AFTER IRIP JRRIGATICN
Low
a) ©Seeds (kg) 8.21 70.75% 26,67 43.12 56,25 - 25217.39
b) Manures (C/L) 22.50 18,50 33.60 18,12 17.50 - 32 .60
¢) Fertilizers (kg)
N . 22,60 20,07 116.50 99,34 - - 759,79
P205 31.42 30.75 - 4,68 - - 416,95
KZO 20.00 3.75 - 4,68 - - 406,95
d4) Plant protection
chemicals (kg/ml) - - - ~ - - -
Médium
a) Seeds (kg} 9,50 6€2.50 30.00 50,00 62 .50 - 24250.00
b) Manures (C/L) 20,00 25.00 25,00 25,00 25.00 - 30,93
c) Fertilizers (kg)
N 12,50 28.16 84 .50 116.50 - - 400,84
P205 32.50 22.50 67 .50 - - ~ 200.12
K20 32.50 - - - - - 276,00
d) Plant protection
chemicals (kg/ml) - - - - - - -
Contd..,.
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Contdl - 9

Productivity

Crops
Group
Kharif Soybean Groundnut Wheat Gram Grape Rabl BSugarcane
jowar jowar (Surface
method)
BEFORE DRIP TRRIGAT ION

High
a) Seeds (kag) 8.18 75.00 - 45 .51 46.15 8333,33* - -
b} Manures (C/L) 23.18 24 .40 - 22 .41 3.84 94,44 - -
¢) Fertilizers (kg)

N 17.40 47,22 - 49,865 8.07 260,00 - -

PZOS 17.72 37.60 - 12,24 20.76 446,11 - -
d) Plant protection 5.55 1lit

chemicals (kg/ml)} - - - - - ( 222.22 kq)
Overall
a) Seeds (kg) 8.02 706,89 59.21 47 .45 63.12 1641.79% - -
b) Manures (C/L) 22 .55 21,92 26,31 12.72 9.87 21.64 - -
¢} Fertilizers (kg)

N 28,006 44,53 - 67.80 17.986 60,89 - -

K0 11.04 92.16 - 7.31 11.25 75.07 - -
d} Plant protection

chemicals (kg/ml) - 0.68 kg ~ - 1.50 kg  2.94 Lit.

117.64
* Cuttings

(*°*pauocd @ WI *ddvy)
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Contd....

Productivity Crops
Group
Kharif Soybean Rabi Wheat Gr am Grapes Sugarcane
jowar jowar (Surface
method)
AFTER DRIP IRRIGAHT ION
High
a) Seeds (kqg) 8,33 69 .64 1¢,.00 54,16 75,00 4750.00* 25774 .84
b) Manures (C/L) 25,00 14,28 25.00 25,00 25,00 83,75 35.49
¢) PFertilizers (kg)
N 8,33 48,28 38,50 17.00 - 221,88 441 .46
P205 21.66 38.57 9.37 13,95 - 600.00 235.14
KZO 21,66 - 2,37 13,95 - 328.13 33%.50
a) Plant protection
chemicals (kg/ml) - - - - - - -
Overall
a) Seeds (kqg) 8.66 69.12 18.17 51.25 64,28 47%0,00% 25013,47
p) Manures (C/L) 22.16 18.00 27.15 23,12 22.85 83,75 32.99
c) Fertilizers (kg)
N 16,38 31.16 69,50 109.17 - 221.88 483.15
PZOS 22.83 32,25 21.56 7.57 - 600.00 253.85
K50 24.50 1.87 4,68 7.57 - 328.13 324.69
d} Plant protection
chemicals (kg/ml) - - - - - - -
* Cuttings

(**°p3juon 3 AT ~ddy)
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Per hectare production costs of different crops on sample farms

(Rupees)
Crop Sugarcane productivity group
Low Medium
Cost-2a Cost -8B Cost-C Cost~-A Cost-B Cost-C
BEFORE DRIP IRRIGAT ION
Kharif jowar 2712.98 3512.58 3041.08 4083.24 4782.68 5397.68
(68,84) (89.,13) (100.00) (75.65) {88.61)} (100.00)
Soybean 3437,00 5031,79 5336.89 3622,.85 6014.57 6465 .27
(64,40} (04.28) {100.00) (56,04) {03.03) (100.00)
Ground mt 4179 .72 6145,60 6713.60 3428.,90 9346,77 9761.77
(62.26) (91.55) (100.00) (35.13) (95.75) {(100.00)
Wheat 2485 ,10 3631.83 3667 .83 3321.93 4877 .77 5244 .97
(67 .20) (9a,22) (100,00) (64.67) (93.00) (10G,.00)
Gr am 5250,83 634%,41 2350.91 2846 .35 4528.86 4844 ,26
(62.88) (75.9%8) (100.00) (58.,76) (93,49} (100.00)
Grapes 42309,90 63441.33 67546,53 - - -
{62 .64) (93,92) {100,.00)
High Overall
Cost-A Cost-B Cost-C Cost-A Cost-B Cost—-C
Kharif jowar 3314.27 4053,65 44772 .83 2996,12 3723.37 4118.96
(74.10) (50,63) (100,00) (72.74) (90,40} (100.00)
Soybean 3445 .39 588,24 £398,35 3461,14 5690.56 6112,39
(83.85) (93,53} (100.00} (56.62) (93.10) (100.G0)
Groundmt - - - 3807.30 7820.45 8298.43
(45,88) {94.24) (100,00)
Wwheat 014,57 4818.97 5257 .37 2755 .45 4343.82 5107.98
{57.34) (01.66) (100,00) {53.94) (85.04) (100.00)
Gr am 2509.45 4290,03 4605,88 2806,91 4352.75 4589 .92
(54.,48) (93.14) {100.00) (61.15) (94,83) (100.00)
Grapes 42032.32 58840,31 62418.,75 42880 ,00 61483.35 65324.30
(67.34) (94.27) (100,00) (65.76) (94,12) (100,00}

A-XTpuaddy
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ContAeveses

(Rupees)
Crop Sugarcane productivity group
Low Medium
Cost=A Cost =B Cost-C Cost-a Cost-B Cost~C
AFTER DRIP IRRIGATION
Kharif jowar 4947,06  6039,37 6691,5%7 3847.70  4582.52  5129.80
(73.93) (90.25) (100,00} (75.00) (89.33) (100.00)
Soybean 483%,14 6727.35  7238.47 5656.75 8635.01  9253.21
(66.80) (92.94) (100.00) (61.13) (93.32) (100,00}
Rabi jowar 6054,20 7847.47 9152.77 6156.,46  7324.33  B324.43
(66,15) (85.,74) (100.00) (72.22) (85.92) (100,00}
Wheat 41472,47 5806.53 6512.08 7344.59 9261.86 10912.56
{63,61) (89.,17) (100,00} (67.30) (84.87) (100,00}
Gram 3883.02  4662.83 5095,23 4544.,75 6586.41  7036.01
(76.21) (91.51) (100.00) (64.59) {93.61)}) (100.00)
Grapes - - - - - -
Sugarcane (Surface metnod) 24787.07 32969,99 34281,29 18425,48 25579,52 26538.62
(72.30) {96.17) (100.,00) (65.43) {96.39) (100.00)
High Overall
Cost=-» Cost-B Cost-C Cost-A Cost -8 Cost-C
Kharif jowar 4142.99  4962,68 5365.38 4214,21 5113.14 5765.46
(77.22) {(92.49) (100.00) (73.09) (88.69) (100.00)
Soybean 4358,71  6904.58  7367,22 4562,13 6858.18  7271.94
(59.16) (93.72) (100,00 (62.74) (94.31) (100,00} [
Rabi jowar 3923.46 5251.84 5819.01 5107.44  £513.19  7423.12 i)
(67.42) (30.25} (100.00) (68,80) (87.74) (100.00) .
Wwheat 179,14 7224,58 7981,02 4581,97 6700.,73  7226,73 <
{64.89) (90,52} (100,00) (63.40) (92.72) {100.00) -
Gr am 6938.,75 8341,76 ©047.10 5023.17 6610.89  7031.37 Q
(76.70) (92.20) (100.,00) (71.44) (94.02) (100.00) 2
Grapes 34972.80 52696.,97 56802,17 34972,80 52696.97 56802,17 g
(61.57) ($2.77) (100,.00) (61.57) (92.77) (100.00) .
Sugarcane (Surface method) 19223,53 27717,65 28609.99 22591,28 30560.13 31602.67 :
(67.19) (96.88) (100.00) (71.48) {(96.70) (100,00) .

(Figures in parentheses are percentages to Cost-C),
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Per hectare total output and returns of crops on sample farm

Crop Low sugarcane

productivity group

Medium sugarcane
productivity group

High sugarcane
productivity group productivity group

Overall

sugarcane

Quantity Value (uantity value Quantity Value Quantity Value
(Q) (Rs.) (@) (Rs.) (q) (Rs.) (@) (Rs.)
BEFORE DRIP IRRIGATION
Kharif jowar 14.82 2742,00 12,50 3000.00 18.18 3017.00 15.46 2836,00
Soybean 13.86 7623.00 16.15% 1312%9.00 22,80 13£16,00 17.53 11843.00
Groundnut 5.55 6660.00C 25.00 32500.00 - - 15.78 20245.00
Wheat 14,78 6873.C0 16.28 7407.00 1s.31 9037.00 16.45 7616.00
Gram 7.27 4507.00 7.11 8887.00 15.38 9262.00 8,50 7743.00
Grapes 212,50 106250.0.00 - - 200,00 B866666.00 205.80 958440.00
AFTER DRIP IRRIGATION
Kharif jowar 22,50  4500.00 16,00 3200.00 17,50 3500.00 19,33 3866.00
Soybean 14,50 9265.00 25.00 16650,00 22.85 123852.00 15.00 12000.00
Rabi jowar 15,00 5625,00 10.00 4000,00 12,50 4425.00 1z.50 4618.,00
Wheat 14.37 9987.00 20.00 10000.00 21.66 10496.00 19.00 10769.00
Gram 3.75  2625.00 7.50 12250.00 10.00 7000.00 11.42 7994 ,00
Grapes - - - - 237,50 1187500.00 237.50 1187500,00
Sugarcane 99,85% 35050.90 95,00 34881.,20 101,12 41617.00 98.27*% 27600,60

(Surface method)

*(In tonnes)
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