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ABSTRACT 

ECONOMIC EFFICIENCY OF DRIP IRRIGATION IN SUGARCANE PRODUCTION 
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PRASHANT PRABHAKAR INAMDAR 

A c a n d i d a t e f o r t h e d e g r e e 
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Maha tma P h u l e K r i s h i V i d y a p e e t h , 
R a h u r i 
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Research Guide :: Dr. Jg. R. Pawar 

Department :: Agricultural 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 lift irrigation scheme and biwall drip 
irrigation unit at Ankalkhop village in Tasgaon tahsll of 
Sangli district. The farm level information on various 
aspects of capital investment and resource use structure, 
production 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 infor­
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 estimates 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 ) 
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through benefit-cost analysis and rate of return of biwall 
unit vis-a-vis lift 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 
technology. 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 inputs. The per hectare 
yield 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 input use 

Agril. 
Econ. 

(Contd....) 



X X 

P P Inamdar Abstr. Agr i l . 
M P K V, Rahuri (Contd.) Econ. 

s t ructure of other crops (kharif jowar, soybean, groundnut, 
r ab i jowar, wheat, gram and grapes, e t c . ) t o any signif icant 
extent . In general, the per hectare use levels of most of 
th~ inputs for different crops was s l igh t ly high during the 
l a t t e r period. 

The adoption of biwall dr ip i r r i ga t i on method in place 
of surface i r r i ga t i on method for sugarcane crop in the 
command of the l i f t i r r i ga t ion scheme has yielded net addi­
t i ona l benefit of Rs. 45732 per annum. There i s a scope for 
increasing the benefi ts of biwall drip i r r i ga t i on system in 
the command by way of increasing the area under d r ip i r r i g a ­
t ion with the use of saved water. The water saving was as 
much as 54.88 per cent because of adoption of biwall dr ip 
i r r i ga t i on system for sugarcane crop in the area. 

Because of adoption of biwall drip i r r i ga t ion method 
for sugarcane, the par t i c ipa t ing farmers could get net addi­
t iona l benefit of Rs. 1634.66 per hectare over and above the 
crop grown under surface i r r i ga t i on method. At the overa l l 
level , the benefi t -cost r a t i o of biwall dr ip i r r i ga t i on 
method worked out t o 1.13. The benefi t -cost r a t i o for the 
en t i re system worked out to 1.13 and the in ternal r a t e of 
re turn for the biwall d r ip i r r i ga t i on uni t was estimated as 
30.7 3 per cent . 

For the expansion of 32 hectares of area under biwall 
dr ip i r r i ga t ion by using saved water, the addit ional 
investment cost and operating cost required wi l l be 
Rs 3,78,000 and Rs. 5,89,576, respec t ive ly . The proposed 
expansion plan i s expected t o yield net addit ional benefi ts 
of Rs. 23,667 and Rs.1,88,091 to the sugar factory and the 
farmers, respect ive ly . The benefi t -cost r a t i o for the 
biwall dr ip i r r i ga t i on uni t and the en t i r e system as a whole 
works out t o 1.36 and 1.17, respec t ive ly . The in terna l r a t e 
of re turn wi l l be 36.02 per cent for the en t i r e system. 

In the views of the par t i c ipa t ing farmers and the 
management, the biwall dr ip i r r i ga t ion method for sugarcane 
was a very useful and benefic ia l system. I t proved t o be 
prof i table for the farmers and management as we l l . The 
farmers and management suggested tha t the ex is t ing shor t ­
comings and defic iencies in the implementation of biwall 
dr ip i r r i ga t ion system be removed with immediate effect:. 

' """" ~~ "~~" (Contd....) 
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The biwall drip irrigation system has become an 
important instrument for increasing sugarcane production, 
improving economic condition, stabilizing 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. 

TTjZ^W 

(Pages -: 2 0 0 ) 



 
 
 
 
 
 
 
 

 



INTRODUCTION 



1 . INTRODUCTION 

A g r i c u l t u r e r e q u i r e s v a r i o u s i n p u t s l i k e l a n d , 

w a t e r , s e e d s , l a b o u r s , f e r t i l i z e r s , e t c . Of t h e s e i n p u t s , 

wa te r i s t h e most impor t an t and b a s i c i n p u t b e s i d e s land 

for growing c r o p s . Also , wate r i s t h e v i t a l need of Man 

for h i s v a r i o u s o t h e r a c t i v i t i e s . I t i s r e q u i r e d for 

d r i n k i n g purpose and s a n i t a r y p u r p o s e s . Water i s an 

impor t an t raw m a t e r i a l fo r i n d u s t r i a l p r o c e s s e s and i t i s 

t h e source of energy i n hydro-power g e n e r a t i o n . Bes ides 

f a c i l i t a t i n g f i s h e r i e s and t r a n s p o r t a c t i v i t i e s t o some 

e x t e n t , wa te r c a r r i e s a e s t h e t i c v a l u e and a t t r a c t s l i v i n g 

b e i n g s for r e c r e a t i o n . I f not c o n t r o l l e d and manaqed 

p r o p e r l y , wate r c r e a t e s problems such as f lood h a z a r d s , 

s o i l q u a l i t y d e t e r i o r a t i o n , i l l h e a l t h , env i ronmen ta l 

d e g r a d a t i o n , e t c . , which a re of s e r i o u s n a t u r e i n t h e 

c o n t e x t of s u s t a i n e d l i v i n g c o n d i t i o n s t o t h e peop le and 

n a t u r a l r e s o u r c e c o n s e r v a t i o n . 

Water i s , t h u s , i n t e r l i n k e d w i t h v a r i o u s s e c t o r s of 

development l i k e a g r i c u l t u r e , h e a l t h , i n d u s t r y , power and 

t r a n s p o r t . Among t h e compet ing wa te r u s e s , t h e u s e of 

wa te r for i r r i g a t i o n purpose i s t h e impor t an t o n e . I r r i ­

g a t i o n means a p p l i c a t i o n of w a t e r a r t i f i c i a l l y t o t h e 

p l a n t s for s a t i s f y i n g t h e i r m o i s t u r e n e e d s . I r r i g a t i o n 

encourages fa rmers t o sow r i g h t s t r a i n s of c r o p s a t r i g h t 

t i m e and u s e o t h e r i n p u t s i n r i g h t q u a n t i t i e s i n o r d e r t o 

r e a l i s e maximum p r o f i t s from crop p r o d u c t i o n a c t i v i t i e s . 
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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, therefore, made from ancient times to supplement 

deficient rainfall and to mitigate grave consequences of a 

dry spell by supplying water artificially to the parched 

fields. Under Indian conditions, irrigation benefits the 

farmers greatly by lessening risk in growing a crop and by 

increasing the average yields. 

In effect, irrigation is the key input to increased 

agricultural production in virtually all jsHPJEndla. 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 production 

technology, such as improved seeds, chemical fertilizers, 

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

influencing the agricultural production and productivity, 

the increased availability of irrigation water resources 

has been the dynamic force behind the phenomenon of increas 
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c a p i t a l formation in a g r i c u l t u r e and increased employment 

and income oppor tun i t i e s in the r u r a l a reas (Biswas, 1985). 

The se l f - su f f i c i ency in foodgrains and other a g r i c u l t u r a l 

products , the progress of agro-based i n d u s t r i e s such as 

sugar and t e x t i l e and quantum of foreign exchange earnings 

from expor ts of the products l i k e j u t e , tobacco, l a c , t e a , 

o i l s e e d s , e t c . , depend on the development of a g r i c u l t u r e 

which i s determined l a r g e l y by i r r i g a t i o n . The goal of 

producing more a g r i c u l t u r a l production per un i t of land, 

labour and c a p i t a l can be achieved by way of having more 

cana l s , we l l s , t anks and other i r r i g a t i o n water develop­

ment programmes. 

1.2 Development of Water Resources for I r r i g a t i o n 

During the l a s t four decades, the Government of 

India and the s t a t e governments have invested enormous 

amounts of resources in t he development of la rge surface 

i r r i g a t i o n systems and small i r r i g a t i o n works as w e l l . 

At the same t ime, farmers have made conscious e f f o r t s t o 

harness groundwater and surface water resources for i r r i ­

gat ion purposes by way of cons t ruc t ion of tube wel l s and 

open dug-wells and i n s t a l l a t i o n of l i f t i r r i g a t i o n u n i t s 

e i t h e r on indiv idual or cooperat ive b a s i s . Because of 

a l l such e f f o r t s , t h e I r r i g a t i o n p o t e n t i a l in India has 

increased from 22.6 mi l l ion hec t a r e s before 1951 t o about 

68 mi l l ion hec ta res by 1985 which was j u s t su f f i c i en t t o 
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i r r i ga t e one-third of the cropped area. Out of 1769.20 

lakh hectares of cul t ivable land in the country, 556.56 

lakh hectares was under i r r iga t ion by a l l sources in 

1986-87. 

So far as the Maharashtra State i s concerned, the 

net i r r igated area was 8.51 lakh hectares in the State in 

1951-52. With the sustained effor ts for exploitat ion of 

potent ia l surface water and groundwater resources during 

the Plan period, the net i r r igated area increased to 24.43 

lakh hectares in 1989-90 and 27.16 lakh hectares in 

1991-92. The major source of i r r iga t ion in Maharashtra 

State i s wells; followed by canals, tanks and other sources. 

The proportion of i r r iga ted area by wells to the net i r r i ­

gated area was the highest (54.23 per cent) among a l l the 

sources, in 1989-90. 

Among a l l the States in India, Maharashtra State 

possesses prominent posit ion in regard to exploiteition of 

surface water for i r r iga t ion purpose with the help of l i f t 

i r r iga t ion un i t s . A large number of l i f t i r r iga t ion uni t s 

have been established on the cooperative and private bas is . 

A number of cooperative l i f t i r r iga t ion uni t s reached to 

2886 in 1988 which was 119 in 1961, and the area i r r igated 

through l i f t i r r iga t ion has reached to 1,90,000 hectares 

from 4,700 hectares during the same period. Moreover, the 

l i f t i r r iga t ion uni t s have been proved to be the blessings 



5 

to certain areas which do not possess any possibility of 

irrigating the fields either by surface water or ground­

water sources. 

1.3 Irrigation Water Use Inefficiency at the Farm 
Level 

The available 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 is relatively more serious since 

nearly half the irrigation potential of the State has not 

been exploited 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, inefficient 

utilization of irrigation project facilities, inequitable 

distribution of system benefits and other serious 

consequences of waterlogging, soil quality deterioration, 

environmental degradation, etc. 

Moreover, the occurrence of the above problems is 

mainly due to the inefficient irrigation water management 

practices at the various levels. Especially, the drawbacks 

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 
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d i v e r t i n g ava i lab le water resources in favour of high 

pay-off crops as well as of using l e s s e r q u a n t i t i e s of 

var ious yie ld increas ing inputs and excessive q u a n t i t i e s 

of water by r e s o r t i n g t o i l l e g a l means. 

1.4 Application of New Technology : Biwall Drip 
I r r i g a t i o n for Sugarcane 

Among the crops grown under i r r i g a t e d condi t ions 

in Maharashtra, sugarcane i s the most important cash crop 

in the economy of the S t a t e . Sugarcane sharea a l i t t l e 

over one-fourth of the gross i r r i g a t e d area and rece ives 

more than 80 per cent of the t o t a l i r r i g a t i o n water 

suppl ies in the S t a t e . The area under sugarcane was 

34.30 lakh hec ta res in India and 3.83 lakh hec tares in 

Maharashtra in the year 1990. 

I t i s observed t h a t the area under sugarcane i s 

increas ing very slowly in Maharashtra. The area under 

sugarcane was 1.56 lakh hec tares during 1960-61. I t 

increased t o 2.04 lakh hec ta res in 1970-71 and t o 3.19 

lakh hec ta res in 1980-81. During the period from 1981-82 

t o 1991-92, the area under sugarcane in Maharashtra has 

increased from 3.45 lakh hec ta res t o 4.39 lakh h e c t a r e s . 

There are l i m i t a t i o n s on increas ing area under sugarcane 

in the S ta te because of inadequate I r r i g a t i o n water 

supp l i es . Besides sharing r e l a t i v e l y higher proport ion 

of i r r i g a t e d area and t o t a l i r r i g a t i o n water suppl ies as 
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wel l , sugarcane crop has been associa ted with several 

problems espec ia l ly in terms of i t s dec l in ing p roduc t i ­

v i t y and production r e s u l t i n g from use of excessive 

i r r i g a t i o n water . For increas ing sugarcane p roduc t iv i ty , 

the emphasis has t o be on proper u t i l i z a t i o n of i r r i g a ­

t i o n water, adoption of new v a r i e t i e s and use of improved 

production technology. 

Water i s the most prec ious commodity in our country 

and p a r t i c u l a r l y in Maharashtra S t a t e . One should, t ho rn -

fore , use ava i lab le i r r i g a t i o n water resources very e f f i ­

c i e n t l y . I t i s observed t h a t farmers use l o t of water for 

sugarcane by flow method which in tu rn c rea t e s problems 

l i k e waterlogging, d e t e r i o r a t i n g so i l condi t ions , e t c . The 

t r a d i t i o n a l flow method of i r r i g a t i n g sugarcane crop i s 

charac te r i sed by uneven d i s t r l b t i t i on of wator which 

r e s u l t s in poor y i e l d s . Besides, the exposure of crop to 

cyc l i c changes of water s t r e s s and over watering d i s t u r b s 

physiological a c t i v i t i e s and thereby hampers crop produc­

t i o n . The e f fec t ive area of land a lso decreases by 10 t o 

15 per cent due t o i r r i g a t i o n l a y o u t s . Over i r r i g a t i o n 

r e s u l t s in to gradual b u i l t - u p of waterlogging and progre­

ss ive b u i l t - u p of s a l i n i t y making s o i l s unsu i tab le for 

c u l t i v a t i o n . Loss of n u t r i e n t s due t o deep perco la t ion 

and seepage compell farmers r e s o r t t o higher use l eve l s of 

f e r t i l i z e r s and i r r i g a t i o n . There are a lso ins tances of 
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slow and gradual change in physical properties of noil 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 crops. Moreover, the 

magnitudes of disadvantages of flow irrigation methods vary 

according to soil profile and topography of fields. 

The available empirical evidences reveal 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 adoption 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 awareness 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 
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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 losses, 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 loss through 

transpiration is negligible since weed population is low, 

(6) development of surface crust and destruction of surface 

soil structure are avoided and infiltration rate is 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 fungicide or 

pesticide in Irrigation water, (10) better yields and 

quality 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 i s under d r i p i r r i g a t i o n in 

Maharashtra. 

Drip i r r i g a t i o n i s found to be very su i t ab le in 

da i l y appl ica t ion of water or soluble f e r t i l i z e r s t o the 

c rops . I t d e l i v e r s su f f i c i en t water and n u t r i e n t s t o the 

plant roo t s according t o t h e i r needs. This can be achieved 

by applying water drop by drop at the root zone of tha 

plant slowly and frequently under low pressure a t p r ede t e r ­

mined r a t e through emi t t ing devices . Mic ro - i r r iga t ion 

includes i r r i g a t i o n system using s t r i p tubings (bi-wal l and 

leaky p ipes ) , emi t t e r s l i k e micro-tubes (dr ippers , turbokey, 

E-2, e t c . ) or spray j e t s and microspr inkiers as e m i t t e r s . 

Now-a-days, the use of dr ipper i s c o s t l i e r one as 

compared t o the use of micro- tubes . Moreover, t he re are 

l e s s problems of clogging of micro-tubes as t h e i r inner 

diameter i s comparatively l a rge r than t h a t of d r i p p e r s . The 

biwall system i s the l a t e s t and cheapest advanced technology 

in i r r i g a t i n g the row crops e f f ec t i ve ly with minimum water 

l o s s e s . There are two p a r t s in biwal l p ipe . One i s big 

ca l l ed as main l i n e and another smaller one ca l l ed as 

subsidiary l i n e . There are no separate d r ippers because 

smaller holes are prepared on biwal l pipe i t s e l f . Due t o 

these advantages farmers are adopting micro-tubes and 

biwall system on a la rge s c a l e . 
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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 

so far. Recently a large scale biwall drip irrigation 

unit has been established in Ankalkhop village in Tasgaon 

tahsil at the auspices of the Vasantdada Shetkari Sahakari 

Sakhar Karkhana Ltd., Sangli. This unit has been 

established on the existing cooperative lift irrigation 

project. Around 235 farmers derive benefits of biwall 

drip irrigation technology. They irrigate about 143 

hectares of sugarcane land by biwall drip Irrigation 

technology. On enquiry, it is 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 is, however, true that systematic efforts 

have not been made so far to quantify advantages of drip 

irrigation technology in sugarcane production in comparison 

with the associated 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 Irrigation in Sugar­

cane Production in the Command of the Cooperative Lift 

Irrigation Project in Sangli District" for detailed 

analysis. 
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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 lift irrigation project. 

(2) To study relative economics of sugarcane 

production with biwall drip irrigation and 

flood irrigation methods in the command of 

cooperative lift irrigation project. 

(3) To assess economic benef i t s and judge economic 
efficiency of biwall drip irrigation unit 

in the command of the cooperative lift 

irrigation project. 

1.7 Hypotheses of the Study 

It is proposed to test the followinq hypotheses In 

order to fulfil the requirements of the objectives of the 

study. 

(1) Installation of biwall drip irrigation unit on 

the existing cooperative lift 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. 

(3X Additional benefits accruing to the farmers and 

sugar factory due to installation/adoption of 

biwall drip irrigation unit outweight the addi­

tional costs. 
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1.8 Utility and Scope of the Study 

The study is centred around comparison of costs and 

benefits of biwall dcip irrigation technology in suqarcana 

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 irrigation water management practices to conserve 

irrigation water and Increase production. The financial 

institutions which supply credit would get information 

regarding the economic feasibility of the technology. Thu3, 

the study will help them for financing where repayment is 

assured. The findings will be 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. However, 

the conclusions of the study with some modifications could 

be applicable to similar irrigation projects having similar 

topography and other agro-economic situations. The study 

is based on the information of only one crop of sugarcane, 

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

It Is always better for the researchers to review 

relevant literature in order to have a theoretical frame­

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 

research work. This chapter gives a brief account of the 

studies 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 discip­

lines, engineers, planners, social 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 qualities, water development and use 

techniques, water demand, water use efficiency/inefficiency 

as well as social, economical, political, environmental 

water impacts, importance of water and irrigation, problems o 

irrigation, need for effective improvements in irrigation 

techniques, water requirements of sugarcane, relative 

efficiency 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 multidisclplinary approaches 

as well. 

In view of the vast body of literature on deve­

lopment and use efficiency of water resources, it would 

be more appropriate to concentrate on a limited number of 

studies that relate to improvement of irrigation water 

use efficiency at the farm level through adoption of drip 

irrigation technology. For the sake of convenience, the 

available reviews have been classified into the following 

broad categories : 

2.1 Importance of irrigation, 

2.2 Irrigation methods and associated problems, 

2.3 Inefficiency of irrigation water use, 

2.4 Need for effective 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 irrigatloi 
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and drinking purposes has been practised since anciont 

times. The modern techniques of development of water 

resources, however, became popular from the beginning of 

the 20 century. The importance of irrigation has been 

recognised by all in the context of its magnificent 

contributions to increases in cropping intensity, crop 

yields, 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. While 

emphasising the Importance of irrigation, the 'Famine 

Enquiry Commission* stated that, among all the measures 

that may be adopted to increase the area under cultiva­

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 facilities, the 

farmers can adopt high yielding variety programme, make a 

more intensive use of land and follow a cropping pattern 

which requires more water but gives higher return and 

yield per hoctnro. 
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Gadgil (1948) pointed out that in an agrarian 

economy, irrigation accelerates the process of capital 

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 (1904) 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 farmer producer through 

higher yields as a result of injection of larger inputs 

facilitated by irriqntion. Irrigation ralnen yj«ld por 

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 to 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 allocative efficiencies 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 l i f t i r r i ga t ion on cropping 

pat tern and crop y ie lds in Haryana, Maharashtra and Punjab, 

respect ive ly . A posi t ive re la t ionsh ip was observed between 

i r r i ga t ion f a c i l i t i e s and in tens i ty of cu l t i va t i on . There 

In nlno chnnqo in rnbl-khorif r a t i o of cu l t i va t ion . Tho 

yield levels in both i r r iga ted and non-irr igated conditions 

showed d i s s imi la r i ty and often these were higher in the old 

i r r iga ted areas than in the newly i r r iga ted a reas . 

2.2 I r r iga t ion Methods and Associated Problems 

Shahane e t a l . (1954) indicated tha t 2 types of i r r i ­

gation methods are being used widely, and those are (a) flow 

i r r iga t ion , and (b) l i f t i r r i g a t i o n . In effect , the flow 

i r r iga t ion i s of two types i . e . (i) perennial system, and 

( i i ) innudation oyotem. I r r iga t ion water i s also applied by 

another two methods v i z . , (i) surface i r r i g a t i o n system, 

which includes (1) flooding method, (2) border method, 

(3) check method, (4) basin method, (5) furrow method; and 

( i l ) sub-surface i r r i ga t i on 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) a r t i f i c i a l sub-surface methods. 

While comparing costs of l i f t i n g water from well, 

Apte and Mulla (1963) observed tha t e l e c t r i c a l l y operated 

pumps are more economical than o i l engine pumps. According 



to Misra (1968), canal i s undoubtedly the cheapest source 

of i r r i g a t i o n . His empirical work revealed tha t the cost 

of I r r iga t ion in case of sugarcane was higher under 

government tube wells , pr iva te tube wells and masonery 

wells f i t t ed with persian wheels than tha t under canal by 

34.40, 4.81 and 07.16 per cent, respect ive ly . 

Patel and Patel (1969) studied the economics of 

ru r a l e l e c t r i f i c a t i o n and l i f t i r r i g a t i o n in Gujrat and 

observed tha t e l e c t r i f i e d pumps are cheaper than d iese l 

pumps for operation at any l eve l . Pawar (1970) observed 

in Sangli d i s t r i c t tha t the i r r iga t ion charges are r e l a ­

t i ve ly more in the case of l i f t i r r i ga t i on on r iver 

followed by o i l engine pumps and e l e c t r i c motor pumps on 

wel l s . 

2.3 Inefficiency of I r r iga t ion Water Use 

Although water i s available t o i r r i g a t e the land, 

i t i s not being used systematical ly . A lo t of water i s 

wasted and there are some problems of i r r i g a t i o n . Some 

studies on t h i s aspect are given below. 

Kaul (1974) indicated tha t the u t i l i z a b l e water 

resources cons t i tu te only one-third of the t o t a l ava i l ab i ­

l i t y of water resources from surface run-off of p r ec ip i t a ­

t ion which drains in to and flows down into r iver and 

groundwater. 
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Khare (1979) showed that most of the additional 

water resource created during I960 to 1970 was being 

devoted to sugarcane production 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

tion 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. Diversion of irrigation 

resources to foodgrains appeared to be both economically 

and sociologically 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 I r r iga t ion 
Techniques 

Sengupta (1985) stated tha t t r a d i t i o n a l systems 

of i r r i ga t ion evolved through several millennia had not 

only great var ie ty , efficiency and v a r i a b i l i t y , but were 

more in harmony with natura l environment and were 

perfected over t ime. The modern methods of i r r i ga t ion 

need time for perfect ion. Wherever modern i r r i ga t ion 

developed as continuation of t r ad i t i ona l techniques, they 

obtained noticeable success and where new method was 

Introduced without paying a t tent ion t o the local ex is t ing 

system, the new projects brought many undesirable e f fec t s . 

Dutta (1987) described a role of groundwater in 

ag r i cu l tu ra l development in India and mentioned tha t the 

centra l government has launched a number of schemes for 

promoting groundwater development e . g . (i) Scheme for 

strengthening of groundwater and surface water organisa­

t ions in the Sta tes , and ( i i ) Sprinkler/Drip system/ 

Hydroms water turb ins and man and animal operated pumps. 

Centrally sponsored scheme was Introduced in 1982-83 to 

encourage use of non-conventional devices for i r r i ga t ion 

purposes, such as solar pumps, windmills, spr inkler /dr ip 

i r r i ga t ion system hydroms, water tu rb ins , e t c . 

P a t i l (1988) and Rangarajan (1992) stated tha t 

water i s becoming scarce resource. The water t ab le i s 
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going down in many parts of the country. Efficient use of 

available water has, therefore, become important and it is 

in this context that the drip irrigation has an important 

role to play. Controlled supply of water can check the 

problem of salinity and soil degradation due to waterlogg­

ing which has become a common feature in the command area 

of many large irrigation projects. Drip irrigation is in 

favour of cash crops. 

2.5 Water Requirement of Sugarcane 

Some of the research workers have made 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, 9 5 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 Adsali sugarcane under different soil types of 

Maharashtra. 

Remdial (1974) studied some soil/plant moisture 

relationship for sugarcane on plots where irrigation is 

applied at 80, 120 or 160 gal/min. Moisture content was 

read at 10 cm intervals from 20 cm to 150^cm depth before 

and after each irrigation. Irrigation is recommended 

when 3/4th of available moisture has evapotranspired. So 
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at sandy loam s o i l s , i r r iga t ion should be applied on 14 to 

18 day cycle . 

In a book "Sugarcane Research at Padegaon" (MPKV), 

i t has been described tha t water requirement of sugarcane 

i s 290 hectare cm in 34-36 i r r i ga t i on turns for a period of 

12 months. The 7.5 ha-cm water per i r r i ga t ion in terval 

gives be t te r efficiency and i r r iga t ion in terval of 10 days 

at ear ly growth phase, and 15-20 days in flowering, maturity 

stage gives good r e s u l t s . I t i s also observed tha t maximum 

yie ld of cane was obtained when ratoon is" i r r iga ted at 25 

per cent depl i t ion of so i l moisture. The experiment at 

Basmatnagar revealed tha t the highest cane yield was 

obtained whan I r r iga t ion i s applied at 150 mm cumulative 

evaporation which was on par with 75 mm CE and superior t o 

300 mm CE, for suru sugarcane, i r r i ga t ion at 1.0 IW/CPE 

r a t i o (10 ha-cm) depth needs to be maintained to get good 

r e s u l t s . 

Sandhu (1981) described tha t requirement of water 

to sugarcane at d i f ferent stages are d i f f e ren t . I r r iga t ion 

in te rva l at 20 days from April onwards was more su i t ab l e . 

Mid-October t o November was found t o be a c r i t i c a l period 

of i r r i g a t i o n . Pre-harvest i r r i ga t ion given at 0 and 32 

days before harvest resul ted in increase in yield and sugar 

production per acre . 

Pawar et a l . (1983) conducted an experiment on 
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layout , ear th lng-up and nchedullng of i r r i g a t i o n for 

Adsali sugarcane a t M.P.K.V., Rahuri and revealed t h a t 

p l an t ing s ingle eye bud cane in r i d g e s and furrows showed 

b e t t e r performance. Earthing-up gave more y i e l d . 

Scheduling of i r r i g a t i o n at 75 mm CPE throughout t he 

growing period with 270 cm t o t a l depth of i r r i g a t i o n 

water applied in 29 i r r i g a t i o n s gave maximum y ie ld with 

f i e l d WUE of 456.45 kg/ha-cm. 

Pawar and Bhosale (1983) s tudied pre-monsoon i r r i ­

gat ion requirements of sugarcane (CO 740) under Dapoli 

condi t ions and described t h a t both I r r i g a t i o n i n t e r v a l 

based on cumulative pan evaporat ion and depths of i r r i g a ­

t i o n water had e f fec t on y ie ld of sugarcane, however, b r ix , 

sucrose, pu r i ty of j u i c e did not vary much. During p ra -

monsoon period, January planted sugarcane should be 

i r r i g a t e d e i t h e r a f te r every 50 mm ® 5 ha-crn of water per 

i r r i g a t i o n or a f te r every 70 mm CPE @ 7.5 ha-cm of water 

per i r r i g a t i o n . 

Singh e t a l . (1984) s tudied i r r i g a t i o n requirement 

of sugarcane under T a r a i condi t ions in Ut tar Pradesh and 

revealed t h a t c lose row spacing (60 cm) and i r r i g a t i o n at 

45 and 75 days af te r p l an t ing gave the h ighes t cane y i e l d s 

(72.9 t o 79.3 t / h a ) compared with 54.3 t o 60.9 t / h a a t 

90 cm row spacing and i r r i g a t i o n at 75 days a f te r p l a n t i n g . 

Yadava (1991) indica ted t h a t 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 Shahajahanpur, 

1500 to 1600 mm water was required to raise crop, while at 

Barabanki, optimum yields were obtained when 1800 mm water was 

supplied to sugarcane. In Andhra Pradesh, 1600 to 1700 mm 

water is required. It is also observed that 20 irrigations at 

an interval of 12 days are required in Andhra Pradesh, while 

36 irrigations are required in Maharashtra. In general, number 

of irrigations required in North India is less than that in 

South India. 

2.6 Relative Efficiency in Drip Irrigation 

As drip irrigation technology is recently introduced in 

our country, farmers are not much aware of it. So also a very 

few research studies have been carried out on this technology. 

Sivanappan (1977) compared the drip irrigation with 

conventional surface irrigation 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 daily and 

alternate day irrigation and paired row planting were 

compared with conventional planting and furrow method of 

irrigation. Water saving in the case of surface drip in 

paired method of planting with daily and alternate day 
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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 experiment on 

effects of drip irrigation systems (biwall, non-pressure 

compensating omittors or microtubao) and planting in pits 

with two drippers/pit on growth of sugarcane. Irrigation 

was scheduled on the basis of daily pan evaporation and 

crop growth stage. They found that the sugarcane yields 

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 efficient than 

flood irrigation. 

Aziz (1971) compared trickle method with surface 

method. The results showed that an average increase in 

yield over surface method was 11.4 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, thers 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 

wator per acre. It results in mloutillzatlon of wator. Tho 

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 irrigation and found that all the forms gave higher 

cane and sugar yields than did the surface irrigation. The 

best results were given with one drip tube along every 

sugarcane row which is slightly better than having one tuba 

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 Australian sugar industry for comparing the cane sugar 

yields 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 effi­

cient drip system for sugarcane is the biwall system 
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cons i s t i ng of 3 main s ec t i ons v i z . , (A) Hardware with 

media f i l t e r , ventury type pump, and pressure and flow 

meters , (B) Main and sub-main p ip ing and (C) Biwall d r i p 

tub ing . Sugarcane y i e ld per hec ta re of v a r i e t y PR 641-

791 was 123 t / h a i n 1984 and 134 t / h a in 1985. The t r i a l 

c a r r i ed out at Venezuella with underground d r ip i r r i g a ­

t i on in sugarcane indica ted t h a t the Improved con t ro l of 

amount of water applied reduces l o s se s from evaporat ion, 

and r e s u l t s in to more e f f i c i e n t use of n u t r i e n t s supplied 

through i r r i g a t i o n d i r e c t l y t o r o o t s . 

Kale (1991)and Sivanappan e t a l . (1983) conducted 

separa te s tud ies in Kopargaon area of Maharashtra and 

Colmbatore area of Tamil Nadu, r e s p e c t i v e l y , and found 

t h a t d r i p i r r i g a t i o n r e s u l t s i n to higher p roduc t i v i t y of 

sugarcane with reduced amount of i r r i g a t i o n . 

Mane and Magar (1983) s tudied sugarcane response 

and water economy by adoption of d r i p i r r i g a t i o n technology 

on the b a s i s of experiment a t M.P.K.V., Rahur i . There was 

saving of water by 30 per cent and increase in y i e ld by 20 

per cent with d r i p method as compared t o furrow method. 

Drip i r r i g a t i o n gave more y i e ld than t r a d i t i o n a l system. 

Tlrt water use e f f i c iency was double by d r i p method (902 ky/ 

ha-cm) than t r a d i t i o n a l method (529 kg/ha-cm). 

Anonymous (1986) studied with a d s a l i sugarcane a t 

Rahuri and indica ted t h a t d r i p method r e s u l t e d in y i e ld 
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increase of 19.9 per cent with water saving of 29.5 per 

cent over furrow with ea r th ing up, while in suru sugarcane 

a t Rahuri , t h e y ie ld Increased with d r i p was marginal (5.3 

per cent with da i ly d r i p and 5.7 per cent with a l t e r n a t e 

day dr ip) with a water saving of 59.7 per c e n t . 

Dhotrey and Mane (1988) analysed the da ta on adop­

t i o n of por tab le l a t e r a l d r i p system of i r r i g a t i o n for 

sugarcane (Var. CO 7219). The s ing le eye bud and paired 

row p l an t i ng method was used t o s u i t t he layout for d r i p 

system. The ana lys i s of y ie ld showed t h a t a l t e r n a t e day 

app l i ca t ion of water through d r i p method was superior over 

furrow method. On an average, t h e r e was 6.21 per cent 

increase in cane y i e ld by d r ip method with 62.04 per cent 

saving in water . The h ighes t water use e f f i c iency (21.46 

q/ha-cm) was obtained in a l t e r n a t e day d r i p i r r i g a t i o n . 

Shin (1988) compared d i f ference in sugarcane 

evapo t ransp i ra t ion , sugarcane y i e l d , s o i l moisture content 

between d r i p i r r i g a t i o n and s u b - i r r i g a t i o n using 4 l y s i -

meters . The r e s u l t s showed t h a t the s o i l moisture content 

in t he p r o f i l e with s u b - i r r i g a t i o n system was much grea ter 

than with d r i p i r r i g a t i o n system. About 95 kg and 109 kg of 

water was required t o produce 1 kg of cane y i e ld for d r i p 

i r r i g a t i o n and s u b - i r r i g a t i o n , r e s p e c t i v e l y . 

On the b a s i s of experimental r e s u l t s of d r i p i r r i ­

gat ion and furrow i r r i g a t i o n methods in sugarcane production 



on the research farms at M.P.K.V., Rahurl and T.N.A.U., 

Coimbatore, Sivanappan (1989) reported that drip irriga­

tion method contributes to 50 to 60 per cent saving in 

irrigation water and 29 per cent increase in sugarcane 

output compared to furrow irrigation method. 

Patil (1989) reported that drip irrigation method 

proved to be quite 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 biwall 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 per 

aent in biwall and 22 per cent in drip irrigation method 

than normal method of irrigation. There was an Increase 

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 

is very well suited for all the close growing 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 experiment on d r i p i r r i g a ­

t i o n a d a p t a b i l i t y for sugarcane, water saving and reduc t ion 

in cost and repor ted t h a t t h e quan t i ty of water up t o 65 per 

oanL couia be ^uvod by using d r ip method along with increase 

in y ie ld (10 t o 15 per cent) and sugar recovery (0.5 t o 1.0 

per c e n t ) . The cost of d r i p system was reduced by changing 

crop geometry and cos t was reduced by 50 per cent by s e l e c t ­

ing pair p l an t ing a t 60-140 X 30 cm spacing. 

Deshmukh e t a l . (1988) compared both surface d r i p 

and sub-surface d r i p i r r i g a t i o n methods with d a i l y and 

a l t e r n a t e day i r r i g a t i o n and paired row method of p l a n t i n g 

for sugarcane Co 7219 with conventional p l an t ing and furrow 

method of i r r i g a t i o n (control ) and repor ted the water 

saving to the ex ten t of 50 to 55 per cent , higher y i e l d , 

b e t t e r C.C.S. percentage, 2.7 timeo more water use e f f i c i ­

ency for both surface and sub-surface method and paired row 

p lan t ing than the c o n t r o l . Among the t r ea tments , the 

surface d r i p with d a i l y i r r i g a t i o n and paired row p l an t ing 

t reatment recorded the h ighes t un i t weight of cane and the 

h ighes t y i e ld per k g . 

Combres e t a l . (1989) repor ted t h a t d a i l y under­

ground d r i p i r r i g a t i o n was b e t t e r than weekly overhead 

spr ink le r i r r i g a t i o n in a study ca r r i ed out on p lan t cane 

and f i r s t ratoon crops on v e r t i s o l s in Guadeloupe. Drip 

i r r i g a t i o n r e s u l t e d in 6.6 t sugar per hec tare more than the 
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rainfed control and 2.9 t/ha more than sprinkler irriga­

tion. Deep clay soils depressed yields of drip irrigated 

cane, but yields were still similar to those of sprinkler 

irrigated sugarcane. 

Mannai and Sallam (1972), Deshmukh (1989), 

Bryan (1976), Orth (1979), Hall (1982), Padmakumari 

and Sivanappan (1979) have conducted studies in order to 

examine the efficiency 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 soil salinity hazards. The studies were 

Conducted to examine the efficiency of drip irrigation on 

the crop yields 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), Singh 

(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), Saminis and Hanson (1980) conducted studies for 
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brinjal and spring potatoes and le t tuce ; and Shanmugham 

et a l . (1976), Sivanappan et a l . (1980), Clerk (1979) 

and Nemon et a l . (1987) conducted studies for cotton, 

cotton and c h i l l i and maize crops, respect ively. All 

these studies revealed tha t the drip i r r iga t ion method 

helped farmers in increasing the crop yields of a l l the 

crops studied and water saving and drip i r r iga t ion method 

was observed to be superior over conventional methods, 

sub-surface i r r iga t ion methods and sprinkler i r r iga t ion 

method as wel l . 

2.7 Problems of Drip I r r iga t ion 

Several researchers have shown tha t the dr ip 

i r r iga t ion technology i s more advantageous because of many 

reasons. This technology i s , however, not t o t a l l y free 

from any problems. Quite a few research workers have 

t r i e d t o find out limitations/problems associated with 

dr ip i r r iga t ion technology at the field l eve l . 

Gibson (1978) carried out research on underground 

drip i r r iga t ion system in Hawai. He observed tha t in 

shallow dr ip i r r iga t ion system, tubes are being destroyed 

during harvesting. He recommended the use of chemicals 

to control ants which attacked the p las t i c tubes. He 

emphasised need for sub-surface i r r iga t ion by means of 

tubes burr led 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 identify 

problems of drip irrigation system adopted by grape growers 

in Sangli district. They reported the cracking of flexible 

pipes and uneven distribution of water at the field level. 



 
 
 
 
 
 
 
 

 



METHODOLOGY 



3. METHODOLOGY 

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 details 

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 detail the research 

methodology adopted for the study. Moreover, it deals with 

the aspects lilce sources of data, the analytical procedure 

adopted for arriving at meaningful results for accomplish­

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 

irriqntion and by biwal I drip method after drip iriiqation. 

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

tion and value of output of sugarcane before and nftor drip 

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

tion 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 bobh coopera­

tive lift irrigation scheme and the biwall drip irrigation 

unit. These data have been collected from the official 

records of the concerned cooperative lift irrigation scheme/ 

biwall drip irrigation unit. 

3.2 Selection of Study Area 

The present study was carried out in Sangli District. 

Ankalkhop village in Tasgaon tahsil in Sangli district was 

selected purposively for the study. A large number of lift 

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 lift 

irrigation schemes as the regular activity to facilitate 

increased sugarcane production in the area of their juris­

diction. A beginning has been made in Ankalkhop village to 

install drip irrigation unit on one of the existing coopera­

tive lift irrigation schemes in the village with the technical 

and financial support from the vasantdada Shetkari Sahakari 

Sakhar Karkhana Ltd., Sangli. The Vasant Cooperative 

Lift Irrigation Scheme being the first unit of its kind in 



the area, it was decided to select the unit purposively 

for detailed study. The unit has been used to irrigate 

vsugarcane crop with biwrcll drip 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 lift irrigation project in Sangli 

district . For this 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 

lift irrigation scheme was obtained along with the produc­

tivity levels (i.e. per hectare yield) of sugarcane with 

biwall irrigation technology. ^Subsequently, 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, medium and high sugar­

cane productivity groups of farms depending upon yield 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 3 0 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 s e t s of schedules /ques t ionna i re 

were prepared sepa ra te ly for l i f t i r r i g a t i o n scheme/ 

biwall d r i p i r r i g a t i o n p ro jec t and the sugarcane c u l t i ­

va to r s keeping in view the da ta requirements of the 

ob jec t ives of the s tudy. A copy of each of the 

ques t ionnai re used i s given in Appendix-I. 

3.5 Col lec t ion of t he 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 questionnaire 

specially designed for the purpose. Similarly, detailed 

information on fixed investment and operating costs of 

biwall drip irrigation unit and the cooperative lift 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 compiled 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 lift irrigation project level. The rela­

tive efficiency of biwall drip irrigation and traditional 

surface irrigation methods was studied through benefit-

cost analysis, and estimated rate of return. 

3.6.1 Comparative economics of the traditional irrigation 
and biwall drip irrigation methods 

The comparative economics of the traditional irri­

gation method and biwall drip irrigation method in the 

command of the lift irrigation 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. 



3.6.1.1 Costs and returns structures of cooperative lift 
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 lift Irrigation scheme, all the costs were 

classified under two main categories viz. (1) Working cost 

or variable cost, and (2) Fixed cost or Investment cost. 

The working cost or variable cost is that cost 

which varies directly with the level of production. The 

variable cost includes the following items : 

(1) Salaries and wages, 

(2) Electricity and water charges, 

(3) Repair and maintenance charges, 

(4) Travelling expenses, 

(5) Inspection and audit fees, 

(6) Advertising expenses, 

(7) Ceremonial expenses, 

(8) Stationery and postage, and 

(9) Other miscellaneous costs. 

Fixed cost is that cost which does not vary with 

the level of production. Fixed co3t Includes the follow­

ing items : 

(1) Investment cost of lift irrigation scheme 
and biwall drip Irrigation project, 

(2) Interest on capital, 

(3) Depreciation, 

(4) Rent and t a x e s , and 
(5) Insurance . 
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The c o s t s on account of above items were ava i l ab le 

from the audited accounts s tatements of the scheme. The 

information on annual r e t u r n s accrued t o the scheme in 

the form of i r r i g a t i o n charges was obtained from the 

of f ice records of the scheme. 

3 .6 .1 .2 Costs and r e t u r n s s t r uc tu r e of sugarcane produc­
t i o n with and without d r i p i r r i g a t i o n technology 

The t o t a l cos t of production of sugarcane both 

under surface i r r i g a t i o n and biwal l d r ip i r r i g a t i o n methods 

included the c o s t s on account of items such as (1) Hired 

human labour, (2) Total bullock labour, (3) Seed m a t e r i a l , 

(4) Manures, (5) F e r t i l i z e r s , (6) I n s e c t i c i d e s , (7) I r r i g a ­

t i o n charges , (8) Land revenue and t a x e s , (9) Deprecia t ion, 

(10) Transpor t , (11) I n t e r e s t on working c a p i t a l , 

(12) Rental value of land, (13) I n t e r e s t on fixed c a p i t a l , 

and (14) Imputed value of family labour . The procedure 

followed for es t imat ion and a l l o c a t i o n of cos t s i s 

explained in Appendix-II . 

The es t ima tes of r e t u r n s , add i t iona l r e t u r n s from 

biwal l d r i p i r r i g a t i o n , ne t r e t u r n s over working c o s t , ne t 

r e t u r n s over t o t a l cos t were obtained on per hec ta re b a s i s 

for sample c u l t i v a t o r s and net r e t u r n s over working c o s t s 

were also ca l cu la t ed for l i f t i r r i g a t i o n scheme and biwal l 

d r i p i r r i g a t i o n u n i t . 
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3.6.2 Benef i t -cos t ana lys i s 

The r e l a t i v e e f f i c iency of b iwal l d r i p i r r i g a t i o n 

and t r a d i t i o n a l surface i r r i g a t i o n methods was studied 

through bene f i t - cos t a n a l y s i s . 

The bene f i t - cos t r a t i o of biwall d r i p i r r i g a t i o n 

system was obtained by us ing formula : 

Bene f i t - c o s t N e t add i t iona l annual bene f i t s 

I n t e r e s t on Annual Annual 
fixed + working + deprec ia t ion 
c a p i t a l cos t 

3 .6 .3 The r a t e of r e t u r n of b iwal l d r i p i r r i g a t i o n 
system : 

The r a t e of r e t u r n of biwal l d r i p i r r i g a t i o n system 

was obtained by us ing the formula : 

B - C - K/n 
i - X 100 

K 

where, 
i = Rate of r e t u r n in per cen t , 
B = Tota l annual b e n e f i t s , 
C = Annual opera t ing cost 
K » Gross fixed c a p i t a l investment, 
n =s Life per iod in y e a r s . 
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4 . GENERAL INFORMATION OF THE STUDY AREA 
AND SAMPLE FARMS 

A g r i c u l t u r a l p r o d u c t i o n and r e t u r n s m a i n l y d e p e n d on 

a v a r i e t y of c l i m a t i c and g e o g r a p h i c a l f a c t o r s such a s 

t e m p e r a t u r e , r a i n f a l l , s o i l t y p e s , r i v e r s y s t e m , h u m i d i t y , 

t o p o g r a p h y , e t c . , w h i c h v a r y from one p l a c e t o a n o t h e r . 

T h e s e a r e t h e b a s i c f a c t o r s t o d e t e r m i n e t h e n a t u r e o f 

f a r m i n g and l e v e l o f r e t u r n s t h e r e f r o m , w h i l e c a r r y i n g 

o u t any r e s e a r c h , i t i s n e c e s s a r y t o s t u d y g e o g r a p h i c and 

a g r o - e c o n o m i c f e a t u r e s o f t h e a r e a t o b e t t e r u n d e r s t a n d 

s t u d y r e s u l t s i n t h e i r r i g h t p e r s p e c t i v e . I n t h e l i g h t o f 

t h e s e c o n s i d e r a t i o n s , e f f o r t s h a v e been made i n t h i s 

C h a p t e r t o d i s c u s s i n b r i e f some of t h e i m p o r t a n t f e a t u r e s 

of t h e s t u d y a r e a , l i f t i r r i g a t i o n scheme and b i w a l l d r i p 

i r r i g a t i o n u n i t u n d e r s t u d y . 

4 . 1 P h y s i c a l and D e m o g r a p h i c a l F e a t u r e s of S a n g l i 
D i s t r i c t and T a s g a o n T a h s i l 

4 . 1 . 1 L o c a t i o n and b o u n d a r i e s 

S a n g l i d i s t r i c t l i e s on t h e West o f Deccan P l a t e a u 

b e t w e e n 1 6 ° 4 5 ' and 17°3 3 ' N o r t h l a t i t u d e s and 7 3°42 and 

75MO* E a s t l o n g i t u d e s . The d i s t r i c t i s t o t h e e x t r e m e 

s o u t h - e a s t c o r n e r o f M a h a r a s h t r a S t a t e and i s c l o s e t o t h e 

b o r d e r of K a r n a t a k a S t a t e . The d i s t r i c t i s s u r r o u n d e d by 

B i j a p u r d i s t r i c t of K a r n a t a k a S t a t e i n t h e e a s t , K o l h a p u r 

and Belgaum d i s t r i c t s i n t h e s o u t h , R a t n a g i r i d i s t r i c t i n 

t h e w e s t , S a t a r a d i s t r i c t i n t h e n o r t h , and S o l a p u r 

d i s t r i c t t o w a r d s t h e n o r t h - e a s t . 
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The maximum eas t -west length of the d i s t r i c t 

measures about 200 km and nor th-south about 88 km. The 

t o t a l geographical area of the d i s t r i c t i s 8601.5 sq km 

divided in 8 t a h s i l s . The populat ion of Sangll d i s t r i c t 

according to 1991 Census i s 2197977. The propor t ions of 

the area and popula t ion of Sangl i d i s t r i c t t o t h a t of 

whole Maharashtra are 2.79 and 2.78 per cent , r e s p e c t i ­

v e l y . 

Tasgaon t a h s i l i s located at the cent re of Sangli 

d i s t r i c t (Fig . 1 ) . The t o t a l area of the t a h s i l i s 1111.5 

sq km and i t s populat ion i s 361200 according t o 1991 

census . The t a h s i l i s surrounded by Walwa t a h s i l towards 

west, Khanapur t a h s i l towards n o r t h - e a s t , Kavathemahankal 

t a h s i l on i t s e a s t and Miraj t a h s i l towards south . 

4 .1 .2 Topography and s o i l s 

The c e n t r a l por t ion of Sangl i d i s t r i c t comprising 

of Walwa t a h s i l and western p a r t s of Tasgaon and Miraj 

t a h s i l s i s formed by p l a i n s . The western p a r t of t he 

d i s t r i c t c o n s i s t s of high h i l l s which form the branches of 

Sahyadri running towards e a s t from the northern side of 

t he d i s t r i c t . Another range of h i l l s s t a r t i n g from Mahadeo 

h i l l s runs towards south and covers nor thern por t ion of t he 

eas t e rn p a r t of the d i s t r i c t . Na tura l ly , the d i s t r i c t i s 

s loping from north t o south. 

The s o i l s in the d i s t r i c t are of va r i ed t ex tu re 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 Tasgaon 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 

Krishna river, (ii) hilly tract of light soils, and 

(iii) eastern zone having light soils. The soils in the 

northern and eastern parts are hard and less fertile. This 

part is low rainfall area and known as scarcity tract of 

the tahsil. In the southern and western parts, the soils 

are generally black. 

,4.1.3 Rivers 

Krishna and Warana are the principal r i ve r s of 

Sangli d i s t r i c t . Also Morna, Yerala, Manganga, Agrani and 

Bor are flowing through t h i s d i s t r i c t . Krishna r iver 

enters into Sangli d i s t r i c t from Satara d i s t r i c t and flows 

through Walwa, Tasgaon and Miraj t a h s i l s . 

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 sq 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 region, the climate is 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 Sanqli 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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cl imate i s observed in hot weather, but i t becomes c h i l l y 

in ra iny season. The average temperature of t h i s t a h s i l 

i s 24.7 °c . 

4.3 Land Use and Cropping P a t t e r n s of Sanqll D i s t r i c t 
and Tasgaon Tahs i l 

4 . 3 . 1 Land use p a t t e r n 

The land u t i l i z a t i o n p a t t e r n of Sangl i d i s t r i c t and 

Tasgaon t a h s i l for the year 1987-88 i s given in Table 1 . 

Table 1. Land use pa t t e rn of Sangl i d i s t r i c t and Tasgaon 
t a h s i l in the year 1987-88 

(Area in ha) 

P a r t i c u l a r s Sangl i d i s t r i c t Tasgaon t a h s i l 

1. Total geographical 
area 
Area under fo res t 2. 

3. 

4. 

864015 (100.00) 111151 (100.00) 

Land put t o non-
a g r i c u l t u r a l uses 
Other c u l t i v a t e d land 
excluding fallow land 
a) Cultural waste 

b) 

47523 ( 5.50) 4961 ( 4.46) 

53678 ( 6.21) 9014 ( 8.11) 

Land under misc. 
trees, crops, etc., 
not included in 
area sown 

c) Permanent pastures 19084 ( 
and other grazing 
land 

5. Fallow land 

a) Current fallows 

b) Other fallows 

6. Net area sown 

7 . Gross cropped area 

32432 ( 3.75) 
15480 ( 1.79) 

2.21) 

50342 ( 5.83) 
49187 ( 5.69) 

596289 ( 69.01) 
645107 

1190 ( 1.07) 

6804 ( 6.12) 

4104 ( 
3894 ( 

3.69) 
3.50) 

8. Cropping i n t e n s i t y (%) 108.18 

81184 ( 73.04) 
86899 • 
107.03 

(Figures in t h e parentheses are percentages t o the t o t a l ) . 
Source : Socio-economic Review and D i s t r i c t s t a t i s t i c a l 

Abstract of Sangli d i s t r i c t for 1989-90. 
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The proportion of net sown area in the total 

geographical area is higher in Tasgaon tahsil as compared 

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 is 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 information on area irrigated by different 

sources of irrigation in Sangli district and Tasgaon tahsil 

is presented in Table 2 for the year 1987-88. 

Table 2. Area irrigated by types of sources in Sangli 
district and Tasgaon tahsil in the year 1987-88. 

(Area in ha) 

Particulars Area irrigated by 

Wells Surface 
and 
other 

Net 
irrigated 
area 

Gross 
irrigated 
area 

1. Sangli 
d i s t r i c t 

2. Tasgaon 
tahs i l 

46344 33069 
(58.36) (41.64) 

5540 10857 
(33.79) (66.21) 

79413 
(100.00) 

16397 
(100.00) 

110650 

22067 

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

Source : Socio-economic Review and District statistical 
Abstract of Sangli 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 
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d i s t r i c t . In Tasgaon t a h s i l , however, surface and other 

i r r i g a t i o n methods a re p r i n c i p a l sources . The net i r r i ­

gated area under well i r r i g a t i o n in the d i s t r i c t was 5 8.36 

per cent and in Tasgaon t a h s i l , i t was 33.79 per c en t . The 

net i r r i g a t e d area under surface and other i r r i g a t i o n 

sources in Sangli d i s t r i c t was 41.64 per cen t , and in 

Tasgaon t a h s i l , i t was 66.21 per c e n t . The gross i r r i g a t e d 

area in Sangli d i s t r i c t was 110650, and in Tasgaon t a h s i l , 

i t was 22067 h e c t a r e s . 

4.3.3 Cropping pattern 

The cropping p a t t e r n of Sangl i d i s t r i c t and Tasgaon 

t a h s i l in the year 1987-88 i s indica ted in Table 3 . 

Table 3 . Cropping p a t t e r n of Sangli d i s t r i c t and Tasgaon 
t a h s i l in the year 1987-88 

(Area in ha) 

Crop 

1 . Paddy 

2 . Wheat 

3 . Jowar 

4 . Maize 

5 . Other c e r e a l s 

6. Total c e r e a l s 

7 . Gram 

Sangli 
district 

Tasgaon 
tahsil 

17303 
(2.68) 

1062 
(1.22) 

17029 
(2.64) 

2376 
(2.73) 

259604 
(40.24) 

43020 
(50.42) 

4332 
(0.67) 

377 
(0.43) 

481 
(0.07) 

221 
(0.25) 

421561 
(65.35) 

50409 
(58.00) 

12325 
(1.91) 

2365 
(2.72) 
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Crop Sang] i 
d i s t r i c t 

Ta.ngaon 
t a h s i l 

8. Tur 

9. Other pulses 

10. Total pulses 

11. Total foodgrain crops 

12. Sugarcane 

13. Tota l condiments and sp ices 

14. F r u i t s 

15. Vegetables 

16. Total foodgrain crops 

17. Fibre crops 

18. Groundnut 

19. Other oilseed crops 

20. Total oilseed crops 

21. Total drug and narcotics 

22. Total nonfoodgrain crops 

23. Total gross cropped area 

14617 
( 2.27) 

42470 
( 6.58) 

71461 
(11.08) 

493022 
(76.42) 

40759 
( 6.32) 

7169 
( 1.11) 
2444 
( 0.38) 

2275 
( 0.35) 

545753 
(84.60) 

1511 
( 0.23) 

45606 
( 7.07) 

5708 
( 0.88). 

60309 
( 9.35) 

3774 
( 0.59) 

99354 
(15.40) 

645107 
(100.00) 

4465 
( 5.14) 

3809 
( 4.38) 

10829 
(12.46) 

61238 
(70.47) 

13171 
(15.16) 

949 
( 1.09) 
702 

( 0.81) 

307 
( 0.35) 

76367 
(87.88) 

75 
( 0.09) 

9870 
(11.36) 

90 
( 0.10) 

10175 
(11.71) 

255 
( 0.29) 

10532 
(12.12) 

86899 
(100.00) 

(Figures in the parentheses are percentages to the gross 
cropped area). 
Source : Socio-economic Review and District Statistical 

Abstract of Sangli district for 1989-90. 
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The cropping p a t t e r n of Sangl i d i s t r i c t and Tasgaon 

t a h s i l i nd i ca t e s t h a t jowar, groundnut, wheat, gram, paddy 

and sugarcane are t he important crops grown in t he a r ea . The 

propor t ion of foodgrain crops in the gross cropped area was 

76.42 per cent in the d i s t r i c t and 70.47 per cent in the 

t a h s i l . The propor t ion of gross cropped area under sugar­

cane was r e l a t i v e l y higher in the t a h s i l (15.16 per cent) than 

in the d i s t r i c t (6.32 per c e n t ) . The area share of groundnut was 

11.36 per cent in the t a h s i l and i t was 7.07 per cent in t he 

d i s t r i c t . Thus, suqarcane and groundnut together shared 

r e l a t i v e l y higher propor t ion of gross cropped area in t he 

t a h s i l than t h a t of t he d i s t r i c t . The a rea under non-food 

crops was 15.40 per cent of the gross cropped area in the 

d i s t r i c t and 12.12 per cent in t h e t a h s i l . 

Furthermore, the d e t a i l s of area i r r i g a t e d under 

d i f f e r e n t crops in Sangl i d i s t r i c t and Tasgaon t a h s i l in the 

year 1987-88 are presented in Table 4 . 

I t would be seen from the t a b l e t h a t the l a r g e s t 

por t ion of the gross i r r i q a t e d area was undor suqarcane. I t 

was as much as 36.85 per cent in the d i s t r i c t and 59.69 per 

cent in the t a h s i l . The i r r i g a t e d c e r e a l s accounted for 

44.06 per cent of the gross i r r i g a t e d area in t h e d i s t r i c t 

and 28.79 per cent in the t a h s i l . The area share of pu l ses 

in the gross i r r i g a t e d area of t he d i s t r i c t was 3.02 per 

cent , while i t was 1.51 per cent for the t a h s i l . The area 
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Table 4. The area shares of d i f f e r en t crops in the qross 
i r r i g a t e d area in Sangli d i s t r i c t and Tasgaon 
t a h s i l in the year 1987-88 

(Area in ha) 

I r r i g a t e d crops Sangli 
d i s t r i c t 

Tasgaon 
t a h s i l 

1 . Paddy 

2. Wheat 

3 . Jowar 

4 . Maize 

5 . Other c e r e a l s 

6 . Tota l c e r e a l s 

7 . Tota l pulses 

8. Sugarcane 

9 . Total condiments and spices 

10. F r u i t s 

1 1 . Vegetables 

12. Total food crops 

13. Total nonfood crops 

14. Gross irrigated area 

6972 
(6.30) 

14518 
(13.12) 

18155 
(16.41) 

2779 
(2.51) 

67 
(0.06) 

48756 
(44.06) 

3340 
(3.02) 

40769 
(36.85) 

6362 
(5.75) 

2422 
(2.19) 

2102 
(1.90) 

104021 
(94.00) 

6629 
( 5.99) 

110650 
(100.00) 

1057 
(4.79) 

2172 
(9.84) 

2770 
(12.55) 

355 
(1.61) 

6354 
(28.79) 

334 
(1.51) 

13171 
(59.69) 

9 27 
(4.20) 

640 
(2.90) 

262 
(1.19) 

21688 
(98.28) 

379 
(1.72) 

22067 
(100.00) 

(Figures in the parentheses are percentages to the gross 
irrigated area) . 
Source : Socio-economic Review and District Statistical 

Abstract of Sangli District for 1989-90. 
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share of t o t a l nonfood crops in the gross i r r i g a t e d area 

was higher in t h e d i s t r i c t (5.99 per cen t ) than t h a t of 

the t a h s i l (1.72 per c e n t ) . 

4.4 General Information About the Selected v i l l a g e -
Ankalkhop 

The v i l l a g e Ankalkhop i s s i t ua t ed about 16 krn 

away t o the west of t a l uka headquarter Tasgaon and 33 km 

away from the d i s t r i c t headquar te r . The name of the 

v i l l a g e i s derived from loca l God. The v i l l a g e i s 

surrounded by Krishna r i v e r on both the s ides , the nor th 

and t h e e a s t . The nea res t rai lway s t a t i o n i s Bhilwadi 

which i s 6.5 km away from t h i s v i l l a g e . 

The geographical area of t h i s v i l l a g e i s 1902.19 

h e c t a r e s . The populat ion of the v i l l a g e i s 11178 accord­

ing to 1991 Census. The educa t iona l f a c i l i t i e s in the 

v i l l a g e include primary schools , high-school and junior 

c o l l e g e . Weekly bazar provides marketing f a c i l i t i e s t o 

the v i l l a g e r s . The medical f a c i l i t i e s are provided by 

p r i v a t e d i spensa r i e s and medical hea l th cent re of the 

government department. The hea l th care f a c i l i t i e s for 

animals are provided by the ve t e r ina ry dispensary In the 

v i l l a g e . This v i l l a g e i s having a separa te Grampanchayat 

e s t ab l i shed in 19 23 as wel l as multipurpose coopera t ive 

socie ty which are commited themselves for t he bet terment 

of the v i l l a g e r s , in genera l , and a g r i c u l t u r e , in 
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particular. The transport and communication facilities 

are well developed. There are different types of social 

organisations such as Youth Club and Mahila Mandal in the 

village. Other infrastructural facilities are being 

provided by fair price shops, hotels, Krishi Seva Kendras, 

Banks and various types of shops such as Kirana shops, 

Stationery shops, medical stores, 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 lift 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. 
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4.5 .1 The l i f t i r r i g a t i o n scheme 

The l i f t I r r i g a t i o n scheme under study v i z . , 

Vasant L i f t I r r i g a t i o n Scheme was e s t ab l i shed in the 

year 1963 on cooperat ive bas i s by the farmer members under 

t he dynamic l eadersh ip of l a t e Dinkarbapu P a t i l and able 

guidance of l a t e Vasantraodada P a t i l with the help of 

Shetkar i Sahakari Sakhar Karkhana L td . , Sang l i . The 

scheme has been i n s t a l l e d on the bank of Krishna r i v e r . 

The ac tual working of the scheme was s t a r t e d in 1965. This 

i s a cooperat ive l i f t i r r i g a t i o n scheme fu l ly financed by 

the sugar fac to ry . 

The command area of the scheme i s 240 h e c t a r e s . 

I t has got t h e l i cence from the government for perennia l 

water supply t o 48 hec ta re s of land and l icence to i r r i g a t e 

40 per cent area under khar i f crops and 40 per cent area 

under r a b i c r o p s . The number of members i s 235. 

The scheme i s jack-wel l t y p e . A jack-wel l of 12 

fee t diameter and 6 3 fee t deep i s connected wi th in take 

well of 6 fee t diameter and 10 fee t deep in the r i v e r by 

24 inches and 270 fee t long intake p i p e . The water i s 

l i f t e d through r i s i n g main of 24 inches diameter and 

6400 fee t l eng th . A de l ive ry chamber of the dimension of 

6 fee t diameter and 9.5 fee t height i s at the end of the 

r i s i n g main. Other d i s t r i b u t o r i e s include d i f f e r e n t s i z e s 

of 21 c ross cement pipe l i n e s of the diameter of 12 Inches 
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and 6 inches . The scheme has i n s t a l l e d following types of 

pumps on jack-wel l : ( i ) 150 H.P. pump and pump s e t , and 

( i i ) 110 H.P. and 55 H.P. stod bipump. The t o t a l water 

discharge of the pumps i s 8 qusecs . 

The t o t a l i r r i g a t e d area during 1988-89 was 130 

hec ta res of which sugarcane alone occupied the area of 63.2 

hec ta re s and r e s t of the area was shared by khar i f and r a b i 

crops and other perennia l crops as w e l l . 

4 .5 .2 The biwal l d r i p i r r i g a t i o n u n i t 

The member farmers did not get requi red water 

q u a n t i t i e s t o i r r i g a t e d i f f e r en t c rops . This s i t u a t i o n 

r e s u l t e d in to dec l ine in crop y i e l d s and r e t u r n s t o the 

farmers. Also the income of the scheme was affected 

adverse ly . The board of d i r e c t o r s of the sugar factory and 

the members of the l i f t i r r i g a t i o n scheme, t h e r e f o r e , 

decided t o go for modern technology of i r r i g a t i o n . They 

decided unanimously t o i n s t a l l b iwal l d r i p i r r i g a t i o n u n i t 

on the e x i s t i n g l i f t i r r i g a t i o n scheme. The proposal was 

supported by the sugar f ac to ry . The biwal l dr ip i r r i q a t l o n 

se t was i n s t a l l e d on the scheme in 1989. Biwall d r i p i r r i ­

gat ion i s one of the types of the dr ip i r r i g a t i o n which i s 

used for row c rops . They adopted t h i s new technology t o 

i r r i g a t e 177.2 hec t a r e s of land out of 240 hec ta res of 

command a r e a . The t o t a l investment cos t t o e s t a b l i s h a 

huge modern technology in such a la rge area amounted t o 
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Rs. 56.27 l akhs . For proper water management purpose, the 

scheme has divided the area in 30 groups and these 30 

groups a re d i s t r i b u t e d t o 28 w e l l s . These wel l s have been 

rented in from the member farmers and used as s t o r e - w e l l s . 

The layout of the biwal l dr ip i r r i g a t i o n u n i t i s depicted 

in F ig . 2 . The water i s l i f t e d by the scheme from r i v e r 

and s tored in these w e l l s . Thereaf te r , water i s supplied 

t o d i f f e r en t i r r i g a t e d areas with the help of biwall d r i p 

i r r i g a t i o n un i t operated by e l e c t r i c pumps on these w e l l s . 

The capac i ty of the e l e c t r i c motor ranges from 3 H.P. t o 

12.5 H.P. and t h e t o t a l capaci ty of a l l the 30 e l e c t r i c 

motors i s 270.5 H.P. The following types of P.V.C. p ipes 

are being used for the system. 

Type of PVC 
pipes 

Length 
(Meters) 

5 0 mm 9002 

63 mm 7968 

75 mm 4888 

9 0 mm 4256 

110 mm 8512 

140 mm 360 

15 mm biwall 684790 

Polytube 139480 

A 150 H.P. e l e c t r i c pump i s operated on the j ack-

well of the scheme. Water l i f t e d from the r i v e r f i r s t l y 

e n t e r s in to main de l ive ry chamber and then i t goes t o each 
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well of the groups through cement pipes. On each woll, a 

biwall drip irrigation unit is operating. Each biwall 

drip irrigation unit has different components viz., well, 

electric pump, bypass, valves, ventury valve, main valve, 

pressure guage, fertilizer tank, filter 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 filter tank. From the filter tank, it goes to main, 

submain, biwall lateral and to roots of crops. 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 is 1.5 to 

2.0 kg. 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 application to different crops in diffe­

rent seasons are different. The water delivery system is 

operated with the help of employees of the lift irrigation 

scheme. For avoiding the problems of choking of biwall 

pipes, cutting of pipes by rats, and choking of filters, 

the management practices hydrochloric acid treatment and 
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bleaching powder t reatment for each crop at the i n t e r v a l 

of 15 days. These t rea tments are given through water t o 

remove mud, p l an t s or other ex terna l t h ings from the 

pipes and thus f i l t e r s remain clean and water i s d i s t r i ­

buted proper ly . Also urea i s applied through water a t the 

r a t e of 30 kg/month/hectare up t o 7 months for sugarcane 

c rop . The Sangli D i s t r i c t Centra l Cooperative Bank has 

advanced medium term loan of Rs. 21.77 lakhs through the 

Ankalkhop Vikas Cooperative Society in the names of i n d i v i ­

dual members. The Vasantdada Shetkar i Sahakari Sakhar 

Karkhana has invested Rs. 15.00 lakhs for i n s t a l l a t i o n of 

t h i s u n i t . The Government of Maharashtra has given a 

subsidy of Rs . 19.50 lakhs to t h i s Uni t . 

For the cash crops l ike sugarcane and vege tab les , 

some of the manufacturers have Introduced a spec ia l tubing 

system known as b i w a l l . I n i t i a l l y a s ingle chambered 

tubing was introduced which consis ted of a t h i n wall 

p l a s t i c tubing with small c r i t i c l e s . However, t h i s type 

of tubing had a number of drawbacks. Because of very small 

o r i f i c e s , a low opera t ing pressure was e s s e n t i a l t o achieve 

the desired low app l ica t ion r a t e . This was not poss ib le as 

small o r i f i c e s tended to plug more e a s i l y and low operat ion 

pressures presented many design d i f f i c u l t i e s and c o n s t r a i n t s . 

To overcome these d i f f i c u l t i e s , a dual chambered tube with 

much improved hydraul ic c h a r a c t e r i s t i c s commonly known as 
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biwall tubing was introduced. The dual tube concept allows 

for longer o r i f i c e s , higher operating pressures and lower 

application rate . 

The Hardie biwall i s patented extruded dual 

chamber micro irr igat ion tubing manufactured from a l inear 

low density polyethylene. Holes are dr i l l ed 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 i s 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 

ins ta l l ed mechanically combined with modern f i l t e r a t i o n 

technology and the a b i l i t y to apply f e r t i l i z e r s and other 

treatments through the tubing to the plant . The biwall 

system embodies t he bes t achievements of micro i r r i g a t i o n 

technology today. 

4 .5 .3 Cropping pa t t e rn in the command of the l i f t 
i r r i g a t i o n scheme 

The d e t a i l s of the cropping pa t t e rn in the 

command area of l i f t i r r i g a t i o n scheme during t h e years 

1987-88 and 1989-90 i . e . before and a f t e r i n s t a l l a t i o n of 

biwal l d r ip i r r i g a t i o n un i t are given in Table 5 . 

I t i s observed from the t a b l e t h a t most of the 

i r r i g a t i o n water was u t i l i z e d for sugarcane (36.92 per 

c e n t ) . Sugarcane was the major perennia l crop before 



Table 5. Cropping pattern of l i f t i r r iga t ion scheme and 
biwall dr ip i r r iga t ion unit 

S e a s o n C r o p s Area u n d e r 
c r o p s 

(ha ) 

P e r c e n t a g e 

A B e f o r e biwa L11 d r i p i r r i q a t i o n 

1 . Khar i f 1 . Hybr id j o w a r 1 0 7 . 6 9 

2 . Soybean 1 0 7 . 6 9 

3 . G r o u n d n u t 2 . 8 2 . 1 5 

4 . Paddy 4 3 .07 

2 . R a b i 1 . Wheat 20 1 5 . 3 8 

2 . Gram 20 1 5 . 3 8 

3 . Summer - - -

4 . Annua l - - -

5 . P e r e n n i a l 1 . S u g a r c a n e 48 3 6 . 9 2 

2 . Banana 6 . 4 4 . 9 2 

3 . Gr ape s 3 . 6 2 . 7 6 

4 . B e t e l v i n e 3 . 2 2 . 4 6 

5 . 

B 

R o s e s 

T o t a l 

A f t e r b iwa l 

2 1 .53 5 . 

B 

R o s e s 

T o t a l 

A f t e r b iwa l 

1 3 0 1 0 0 . 0 0 
5 . 

B 

R o s e s 

T o t a l 

A f t e r b iwa l .1 d r i p i r r i g a t i o n 

1 . Khar i f — — 

2 . R a b i - - — 

3 . Summer - — _ 

4 . Annual - - — 

5 . P e r e n n i a l 1 . S u g a r c a n e 1 4 8 8 3 . 5 2 

2 . G r a p e s 5 . 6 0 3 .16 

3 . B e t e l v i n e 5 . 6 0 3 .16 

4 . P o m e g r a n a t e 4 . 8 0 2 . 7 1 

5 . B e r 0 . 8 0 0 . 4 5 

6 . Banana 1 2 . 0 0 6 . 7 7 

7 . P i g 0 . 4 0 0 . 2 3 

Tota l 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 

sugarcane (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 its 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. It 

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 lift irrigation scheme/ 

biwall drip irrigation 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 the factory level, technical staff was maintained, 

and at the scheme/unit level secretary, watermen and 

7-. 7^8-0 
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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 lift irrigation scheme/biwall 

drip irrlqatlon 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 growing 

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 in proper way. Those beneficiaries who have 

cultivated sugarcane were paying irrigation charges to the 

secretary of the lift irrigation scheme/biwall drip irriga­

tion unit. 

4.6 Socio-Economic Aspects of the Selected Farm 
Families 

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 
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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 Size 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 the 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 family size group, 

who could get more education. About 28.5 per cent, 11.55 
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Table 6. Family size and i t s composition of the sample farms 

Parti .culars Sugarc :ane productivity 
groups 

Overall 
.culars 

Low Medium High 

1. Family size 5.72 
(100.00) 

5.11 
(100.00) 

3.94 
(100.00) 

4.92 
(100.00) 

(a) Men 2.46 
(43.00) 

2.36 
(46.18) 

1.83 
(46.45) 

2.22 
(45.12) 

(b) Women 2.23 
(39.00) 

2.09 
(40.90) 

1.79 
(45.43) 

2.03 
(41.26) 

(c) Children 1.03 
(18.00) 

0.66 
(12.92) 

0.32 
(8.12) 

0.67 
(13.62) 

2. Literates 4.09 
(71.50) 

4.52 
(88.45) 

3.52 
(89.34) 

4.04 
(82.11) 

(a) Men 1.96 
(34.27) 

2.23 
(43.64) 

1.83 
(46.45) 

2.01 
(40.85) 

(b) Women 1.30 
(22.72) 

1.76 
(34.44) 

1.63 
(41.37) 

1.56 
(31.71) 

(c) Children ^0.83 
(14.51) 

0.53 
(10.37) 

0.06 
(1.52) 

0.47 
(9.55) 

3. Illiterates 1.63 
(28.50) 

0.59 
(11.55) 

0.42 
(10.66) 

0.88 
(17.89) 

(a) Men 0.50 
(8.74) 

0.13 
(2.54) 

— 0.21 
(4.27) 

(b) Women 0.93 
(16.26) 

0.33 
(6.47) 

0.16 
(4.06) 

0.47 
(9.55) 

(c) Children 0.20 
(3.50) 

0.13 
(2.54) 

0.26 
(6.60) 

0.20 
(4.07) 

4. Total workers 2.26 2.16 1-J° ,^l'9A\ 
(39.51) (42.27) (35.53) (39.43) 

5. Total dependents 3.46 2.95 2m5
At. ,^*2?<i 

* (60.49) (57.73) (64.47) (60.57) 

(Figures in parentheses are percentages to 
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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 Relationship 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 sugarcane. 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. Bivariate frequency distribution of the sample farm 
families according to the size of farm and level of 
sugarcane productivity 

Sugarcane 
producti­
vity 
group 

Farm size Total Sugarcane 
producti­
vity 
group 

Small 
(Less than 
1.20 ha) 

Medium 
(1.21 to 
2.20 ha) 

Large 
(2.21 to 
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 cu l t iva tors 

The average land use pat tern of the sample farms 

selected under different size groups of sugarcane producti­

v i ty i s presented in Table 8 for the two time periods v i z . , 

before drip i r r iga t ion and after drip I r r iga t ion . 

The average size of holding was re la t ive ly large in 

high sugarcane productivity group (1.94 ha) than the res t of 

two groups. About 94.50 to 96.50 per cent of the t o t a l area 

was cult ivated among a l l the groups of sugarcane productivity 

of the sample farms before ins ta l l a t ion of drip i r r i ga t i on . 

After drip i r r iga t ion , the proportions of cult ivated area in 

the t o t a l area ranged between 92.50 to 96.50 per cent indica­

t ing thereby almost smaller change in the land use pat tern on 

introduction of biwall drip i r r iga t ion technology. The t o t a l 
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i r r i g a t e d area, however, increased in each group after drip 

i r r iga t ion . It was observed that the area under c u l t i v a ­

t ion decreased s l i g h t l y after drip irr igat ion in a l l the 

groups mainly because of diversion of some area for construc­

t ion of buildings, roads, e t c . 

The proportion of net irrigated area in the net 

cul t ivated 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, respect ively before drip i r r iga t ion . 

After drip irr igat ion , these proportions increased to 89.19, 

96.68 and 93.29 per cent for the respec t ive groups . Moreover, 

i r r i g a t e d area was p ropor t iona te ly high in case of the higher 

sugarcane p roduc t iv i t y groups . Before d r i p i r r i g a t i o n , t he 

per farm gross cropped area was the highest in the medium 

sugarcane p roduc t iv i ty group and the per farm gross i r r i g a t e d 

area was t h e h ighes t in t h e high sugarcane p roduc t i v i t y 

group. After d r ip i r r i g a t i o n , however, the per farm gross 

cropped and gross i r r i g a t e d area as well were t h e highest in 

the high sugarcane p roduc t i v i t y group. I t i s worthwhile t o 

note t h a t because of wide coverage of the area under l i f t 

i r r i g a t i o n scheme blwal l d r ip i r r i g a t i o n u n i t , t he net area 

l e f t u n i r r i g a t e d was very l e s s i . e . 0.01 hec ta re per farm 

at the ove ra l l l e v e l . 
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Table 8. Average land use pattern of sample cultivators under 
different size groups of sugarcane productivity 

(Area in ha) 

P a r t i c u l a r s S u g a r c a n e p r o d u c t i v i t y g r o u p s O v e r a l l 

Low Medium High 

B e f o r e d r i p i r r i g a t i o n 

1 . T o t a l owned l a n d 1 .48 
( 1 0 0 . 0 0 ) 

1 .81 
( 1 0 0 . 0 0 ) 

1 .94 
( 1 0 0 . 0 0 ) 

1 .75 

doo'.oo) 
2 . Area u n d e r b u i l d i n g 

r o a d s , f a l l o w l a n d 
s , 0 . 0 4 

( 2 . 7 0 ) 
0 . 0 6 

( 3 . 3 1 ) 
0 . 1 1 

( 5 . 6 7 ) 
0 . 0 8 

( 4 . 5 7 ) 

3 . A r e a u n d e r c u l t i v a ­
t i o n 

1 .44 
( 9 7 . 3 0 ) 

1 .75 
( 9 6 . 6 8 ) 

1 .83 
( 9 4 . 3 2 ) 

1.67 
( 9 5 . 4 3 ) 

( a ) I r r i g a t e d 0 . 9 6 
( 6 4 . 8 7 ) 

1 .44 
( 7 9 . 5 6 ) 

1 .51 
( 7 7 . 8 3 ) 

1 .30 
( 7 4 . 2 9 ) 

(b) U n i r r i g a t e d 0 . 4 8 
( 3 2 . 4 3 ) 

0 . 3 1 
( 1 7 . 1 2 ) 

0 . 3 2 
( 1 6 . 4 9 ) 

0 . 3 7 
( 2 1 . 1 4 ) 

4 . G r o s s c r o p p e d a r e a 1 .52 2 . 0 2 1 .90 1 .81 

5 . G r o s s i r r i g a t e d a r e a 0 . 9 6 1 .44 1 .51 1 .30 

6 . C r o p p i n g i n t e n s i t y 1 0 5 . 5 5 1 1 5 . 4 2 1 0 3 . 8 2 1 0 8 . 3 8 

7 . I r r i g a t i o n i n t e n ­
s i t y 1 0 0 . 0 0 1 0 0 . 0 0 1 0 0 . 0 0 1 0 0 . 0 0 

A f t e r d r i p i r r i g a t i o n 

1 . T o t a l owned l a n d 1 .48 
( 1 0 0 . 0 0 ) 

1 .81 
( 1 0 0 . 0 0 ) 

1 .94 
( 1 0 0 . 0 0 ) 

1 .75 
( 1 0 0 . 0 0 ) 

2 . Area u n d e r b u i l d i n g s , 0 . 1 1 
r o a d s , f a l l o w l a n d ( 7 . 4 3 ) 

0 . 0 6 
( 3 . 3 1 ) 

0 . 1 3 
( 6 . 7 0 ) 

0 . 1 1 
( 6 . 2 9 ) 

3 . A r e a u n d e r c u l t i v a ­
t i o n 

1.37 
( 9 2 . 5 7 ) 

1 .75 
( 9 6 . 6 8 ) 

1 .81 
( 9 3 . 2 9 ) 

1 .64 
( 9 3 . 7 1 ) 

4 . ( a ) I r r i g a t e d 1 .32 
( 8 9 . 1 9 ) 

1.75 
( 9 6 . 6 8 ) 

1 .81 
( 9 3 . 2 9 ) 

1 .63 
( 9 3 . 1 4 ) 

(b) U n i r r i g a t e d 0 .05 
( 3 . 3 8 ) 

— — 0 . 0 1 
( 0 . 5 7 ) 

4 . 

5 . 

6 . 

G r o s s c r o p p e d a r e a 1.37 

G r o s s i r r i g a t e d a r e a 1.37 

C r o p p i n g i n t e n s i t y 1 0 0 . 0 0 

1 .78 

1 .78 

1 0 1 . 7 1 

1 .82 

1 .82 

1 0 0 . 5 5 

1.66 

1.66 

1 0 1 . 2 2 

7 . I r r i g a t i o n i n t e n ­
s i t y 1 0 3 . 7 9 1 0 1 . 7 1 1 0 0 . 5 5 1 0 1 . 8 4 

(Figures in parentheses indicate percentages to t o t a l owned 
land) . 
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4.6 .4 I n t e n s i t y of cropping and i n t e n s i t y of i r r i g a t i o n 

The l a s t rows of Table 8 i nd i ca t e the cropping 

i n t e n s i t y and i r r i g a t i o n i n t e n s i t y on the sample farms 

belonging to d i f f e r en t sugarcane p roduc t iv i ty groups. I t 

i s observed from the da ta t h a t the cropping i n t e n s i t y has 

decreased t o the ex ten t of 3 t o 14 per cent a f t e r the 

in t roduc t ion of biwal l d r ip i r r i g a t i o n technology on the 

farms belonging t o d i f f e r en t sugarcane p roduc t iv i ty groups. 

I t i s , however, i n t e r e s t i n g t o note t h a t t he i r r i g a t i o n 

i n t e n s i t y has increased s l i g h t l y on a l l t he farms a f t e r 

in t roduc t ion of biwal l d r ip i r r i g a t i o n technology. This 

has happened mainly because of increased area a l l o c a t i o n 

t o sugarcane crop a f t e r d r i p i r r i g a t i o n . At the o v e r a l l 

l e v e l , the cropping i n t e n s i t y was 108.38 per cent and 

i r r i g a t i o n i n t e n s i t y was 100.00 per cent before d r i p i r r i ­

ga t i on . On in t roduc t ion of b iwal l d r i p i r r i g a t i o n , the 

cropping i n t e n s i t y decreased t o 102.22 per cent and i r r i g a ­

t i o n i n t e n s i t y increased t o 101.84 per c e n t . 

4 .6 .5 Cropping p a t t e r n on the sample farms 

The average cropping pa t t e rn on the sample farms i s 

given in Table 9 a t two po in t s of time i . e . before d r i p 

i r r i g a t i o n and a f t e r d r i p i r r i g a t i o n . 

I t can be seen from the da ta t h a t before d r i p i r r i ­

ga t ion , maximum area was devoted t o sugarcane and o the r crops 
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Table 9. Average cropping pattern of sample farms 

(Area i n ha) 

C r o p s S u g a r c a n e p r o d u c t i v i t y g r o u p s 

Low Medium High 
O v e r a l l 

B e f o r e d r i p i r r i g a t i o n 

1 . K h a r i f j o w a r 

2 . Soybean 

3 . G roundnu t 

4 . R a b i j o w a r 

5 . Wheat 

6 . Gram 

7 . S u g a r c a n e 

8 . G r a p e s 

0 . 1 8 
( 1 1 . 8 4 ) 

0 . 1 6 
( 1 0 . 5 3 ) 

0 . 0 1 
( 0 . 6 6 ) 

0 . 15 
( 9 . 8 7 ) 

0 . 0 7 
( 4 . 6 1 ) 

0 . 9 0 
( 5 9 . 2 1 ) 

0.05 
(3 .28) 

0 . 0 3 
( 1 . 4 9 ) 

0 . 2 6 
( 1 2 . 8 7 ) 

0 . 0 1 
( 0 . 5 0 ) 

0 . 1 2 
( 5 . 9 4 ) 

0 .15 
( 7 . 4 2 ) 

1.45 
( 7 1 . 7 8 ) 

0 . 0 7 
( 3 . 6 8 ) 

0 . 1 7 
( 8 . 9 5 ) 

0 . 1 0 
( 5 . 2 6 ) 

0 . 0 4 
( 2 . 1 1 ) 

1 .46 
( 7 6 . 8 4 ) 

0 . 0 6 
( 3 . 1 6 ) 

T o t a l 

0 . 1 0 
( 5 . 5 0 ) 

0 . 2 0 
( 1 1 . 0 0 ) 

0.008 
(0 .44) 

0 . 1 2 
( 6 . 6 0 ) 

0.08 
(4 .40) 

1.27 
( 6 9 . 8 6 ) 

0.04 
(2 .20) 

1.52 2 .02 1 .90 1 .818 
( 1 0 0 . 0 0 ) ( 1 0 0 . 0 0 ) ( 1 0 0 . 0 0 ) ( 1 0 0 . 0 0 ) 

A f t e r d r i p i r r i g a t i o n 

1. Kharif jowar 

2. Soybean 

3. Groundnut 

4. Rabi jowar 

5. Wheat 

6. Gram 

7. Sugarcane (Biwall) 

8. Sugarcane 
(Traditional) 

9. Grapes 

0.09 
(6.57) 

0.13 
(9.49) 

0.01 
(0.73) 

0.11 
(8.03) 

0.03 
(2.79) 

0.77 
(56.20) 

0.23 
(16.79) 

0.07 
(3.93) 

0.04 
(2.25) 

0.01 
(0.56) 

0.04 
(2.25) 

0.04 
(2.25) 

1.05 
(58.99) 

0.53 
(29.77) 

0.04 
(2.20) 

0.09 
(4.95) 

0.03 
(1.65) 

0.08 
(4.40) 

0.03 
(1.65) 

1.05 
(57.69) 

0.47 
(25.82) 

0.03 
(1.64) 

1. 37 
Total doo'.OO) 

0.07 
(4.22) 

0.09 
(5.42) 

0.02 
(1.20) 

0.07 
(4.22) 

0.03 
(1.81) 

0.96 
(57.83) 

0.41 
(24.70) 

0.01 
(0.60) 

1.78 1.82 1.66 
(100.00) (100.00) (100.00) 

(Figures in the parentheses are percentages to total cropped area). 
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occupied l i t t l e a rea . After d r i p i r r i g a t i o n a lso maximum 

area was occupied by sugarcane crop for which biwall d r i p 

i r r i g a t i o n system was i n s t a l l e d . Rest of the crops got 

smaller area share . 

At the o v e r a l l l e v e l , t h e a rea share of sugarcane 

was 69.86 per cent of the gross cropped area before d r i p 

i r r i g a t i o n . I t , however, increased t o 82.5 3 per cent a f t e r 

d r i p i r r i g a t i o n . Out of t h i s t o t a l area , share of sugar­

cane in the gross cropped area, the area share of sugarcane 

with biwall dr ip i r r i g a t i o n technology was 57.83 per cent 

and t h a t of the sugarcane with t r a d i t i o n a l i r r i g a t i o n 

method was 24.70 per cent . The area shares of khar i f jov/ar, 

soybean, wheat, gram and grapes in the gross cropped area 

decreased almost by 1.25 t o 5.50 per cent a f t e r i n t roduc ­

t i o n of biwall d r i p i r r i g a t i o n technology. 

The type of changes in the cropping p a t t e r n r e s u l t ­

ing from the in t roduc t ion of b iwal l d r i p i r r i g a t i o n techno­

logy was mostly of s im i l a r type among the farms belonging 

t o d i f f e r en t sugarcane p roduc t iv i t y groups. The area share 

of the ind iv idua l c rops in the gross cropped area, however, 

var ied wi thin a narrow range among the farms of d i f f e r en t 

sugarcane p roduc t iv i t y groups. 

4 .6 .6 Investment c o s t s and sources of funds for biwal l 
d r i p i r r i g a t i o n u n i t . 

The d e t a i l s of per farm investment c o s t s and sourcea 

of funds for b iwal l d r i p i r r i g a t i o n system are given in 

Table 10 for the indiv idual sugarcane p roduc t iv i t y groups. 



Tab le 10 . Average c a p i t a l inves tment for b i w a l l d r i p i r r i g a t i o n u n i t (Rupees) 

P a r t i c u l a r s Sugarcane p r o d u c t i v i t y 
groups  O v e r a l l 

Low Medium High 

1 . T o t a l investment for d r i p 
i r r i g a t i o n s e t 

28750.54 
(100.00) 

37190.31 
(100.00) 

43327.51 
(100.00) 

36422.79 
(100.00) 

2 . Owned c a p i t a l 

Loan from : 
a) Sangl i D i s t r i c t c e n t r a l Coopera t ive 

Bank through Ankalkhop Cooperat ive 
Soc ie ty 

b) Vasantdada S h e t k a r i Sahakar i Sakhar 
Karkhana L t d . , S a n g l i 

Subsidy 

11507.44 
(40.02) 

7837 .84 
( 27 .26 ) 

9405.26 
(32.72) 

13910.67 
(37.40) 

10608.11 
(28.52) 

12671.53 
(34.08) 

16491.9C 
(42.68) 

10665.55 
(24.62) 

14170.06 
(32.70) 

14636.68 
(40.18) 

9703.83 
(26.64) 

12082.28 
(33.18) 

5 . Per h e c t a r e investment 37177.42 35532.14 41172.80 38041.68 

Subsidy : Area up t o 2 h e c t a r e s 50 per cen t or Rs . 20,000/-
Area up t o 2 t o 6 h e c t a r e s 35 per cen t or R s . 14,0C0/-
Area above 6 h e c t a r e s 20 per c e n t o r R s . 08,0C3/-

( F i g u r e s in the p a r e n t h e s e s are pe rcen tages t o the t o t a l investment cos t ) . 
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The per farm t o t a l investment cost on account of 

biwall d r i p i r r i g a t i o n system amounted t o Rs. 28750.54, 

Rs. 37190.31 and Rs . 43327.51 for low, medium and high 

sugarcane p roduc t iv i ty groups, respect ive ly . The per 

hectare investment cost in biwall d r i p i r r i g a t i o n system 

worked out to Rs. 37177.42, I ts . 35532.14 and Bo. 41172.00 

for the farms, belonging t o the r e spec t ive groups. Thus, 

i t i s revealed t h a t the l eve l of sugarcane p roduc t iv i ty was 

c lose ly r e l a t e d t o the magnitude of investment in biwall 

d r i p i r r i g a t i o n system at the farm l e v e l . At the ove ra l l 

l e v e l , the investment in b iwal l d r i p i r r i g a t i o n system 

worked out t o Rs . 36422.79 per farm and Rs. 38041.68 per 

hectare . 

As the biwall d r i p i r r i g a t i o n system i s new 

technology, i t i s co r . t l i e r one. The farmers, t he re fo re , 

depended on loan for biwal l d r i p i r r i g a t i o n se t and subsidy 

from the Government. There was one i n t e r e s t i n g point t h a t 

not a s ingle farmer could e f f ec t the e n t i r e or p a r t i a l 

investment from h i s own funds. All of them availed loan 

f a c i l i t i e s from the Sangli D i s t r i c t Central Cooperative 

Dank and Vasantdada Shetkar i Sahakari Sakhar Karkhana L td . , 

Sang l i . At the o v e r a l l l e v e l , the r e l a t i v e shares of loan 

from the Sangli D i s t r i c t c e n t r a l Cooperative Bank, loan 

from Vasantdada Shetkar i Sahakari Sakhar Karkhana and 

subsidy from Government in the t o t a l investment cos t of 
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Rs . 36422.79, were 40.18, 26.64 and 33.18 per cent , 

r e s p e c t i v e l y . The subsidy component thus proved to be the 

major incent ive t o the farmers t o p a r t i c i p a t e in the j o i n t 

venture of adoptinq hiqhly c a p i t a l in tens ive h iqh- tech 

i r r i g a t i o n system on the farms. 

The loans of D i s t r i c t Cent ra l cooperat ive Bank 

are t o be repa id wi th in f ive years time with 15 per cent 

i n t e r e s t r a t e , s i m i l a r l y , the loans obtained from 

Vasantdada Shetkar i Sahakari Sakhar Karkhana are t o be 

repa id within t he same per iod, but at t he i n t e r e s t r a t e of 

Rs. 16.00 per c e n t . 



 
 
 
 
 
 
 
 

 



RESULTS AND DISCUSSION 



5. RESULTS AND DISCUSSION 

The present study aims at finding out the economic 

efficiency 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 lift irrigation 

scheme 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 being 

irrigated by biwall drip irrigation system. The installa­

tion of biwall drip irrigation unit in the lift irrigation 

project area required additional capital 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 biwall 

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 lift 

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. 
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5.1 C a p i t a l Inves tment Cost for Coope ra t i ve L i f t 
I r r i g a t i o n Scheme 

The Vasantdada C o o p e r a t i v e L i f t I r r i g a t i o n Scheme 

was s t a r t e d in t h e yea r 1965 . The t o t a l c o s t on account 

of comple t ion of t h i s l i f t i r r i g a t i o n scheme was 

R s . 14.56 l a k h s . The d e t a i l s of t h e inves tment c o s t for 

t h e l i f t i r r i g a t i o n scheme are g iven i n Tab le 1 1 . 

T a b l e 1 1 . C a p i t a l inves tment c o s t of t h e l i f t i r r i g a t i o n 
scheme 

P a r t i c u l a r s Amount Pe rcen t age 
(Rs . i n l akhs ) 

1 . J a c k w e l l 3.09 21.22 

2 . I n t a k e we l l 1.03 7.07 

3 . Pump house 0 .18 1.23 

4 . Pumping machinery and e l e c t r i c a l 

machinery 4 .37 30.01 

5 . P ipe l i n e system 

(a) R i s i n g main 

(b) I n t a k e p i p e 

(c) D i s t r i b u t o r i e s 

S u b - t o t a l 
6 . D e l i v e r y chamber 

7 . F u r n i t u r e 

T o t a l 

1 .30 8 . 9 2 

1 .50 1 0 . 3 0 

1 .55 1 0 . 6 4 

4 . 3 5 2 9 . 8 7 

1 .50 1 0 . 3 0 

0 . 0 4 0 . 2 7 

14.56 100.00 
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Out of the t o t a l c a p i t a l investment cos t of 

Re. 14.56 lakhs , the cos t on account of completion of j a ck -

wel l , in take well and pump house was Rs. 3.09 lakhs , 

R s . 1.03 lakhs and Rs . 0.18 lakhs , r e s p e c t i v e l y . All these 

th ree items together shared 29.52 per cent of t he t o t a l 

c a p i t a l Investment c o s t . The e l e c t r i c motor pumps and 

other accessor ies shared 30.01 per cent of the t o t a l 

c a p i t a l investment c o s t . The pipe l i n e system included the 

components of r i s i n g main pipe l i n e , in take pipe l i ne and 

d i s t r i b u t o r i e s , a l l of which toge ther cont r ibu ted 29.87 per 

cent of the t o t a l c a p i t a l investment c o s t . The shares of 

cos t s on account of de l ive ry chambers and other items in 

t h e t o t a l c ap i t a l investment cost were 10.30 and 0.27 per 

cen t , r e s p e c t i v e l y . 

5.2 Capi ta l Investment Costs for Biwall Drip 
I r r i g a t i o n Unit 

The d e t a i l s of c a p i t a l investment cos t s for the 

biwall d r i p i r r i g a t i o n un i t are presented in Table 12. 

The t o t a l c a p i t a l investment cos t for the whole 

u n i t was R s . 56.27 l akhs . The major components of the 

biwall a r i p i r r i g a t i o n u n i t are the biwall pipe l i n e / 

l a t e r a l pipe l i n e , f i l t e r , main pipe l i n e , e l e c t r i c motor, 

pumps, e t c . Among the va r ious items of: ccipitol investment, 

the investment cost on account of main pipe l i n e , sub-main 

pipe l i n e , l a t e r a l pipe l i n e / b i w a l l pipe l i n e was 



82 

Table 12. Capi ta l investment co s t s of the biv/all d r i p 
i r r i g a t i o n u n i t 

P a r t i c u l a r s 
(Rs 

Amount 
. i n l a k h s ) 

P e r c e n t a g e 

1 . Main p i p e l i n e 5 .02 8 . 9 2 

2 . Sub-ma in p i p e l i n e 3 .30 5 .86 

3 . L a t e r a l p i p e l i n e 5 . 1 1 9 . 0 9 

4 . B i w a l l p i p e l i n e 2 5 . 0 7 4 4 . 5 5 

5 . O t h e r p a r t s 

a) V a l v e s ( 3 , 2 , 0. . 7 5 , 0 . ,5") 0 . 5 5 0 . 9 8 

b) F i l t e r (2 and 3 ' ' ) 6 . 8 8 1 2 . 2 3 

c ) P r e s s u r e guage 0 . 0 3 0 . 0 5 

d) B i p a s s (2 and 3 ' ' ) 3 . 3 0 5 .86 

e ) Backwash (2 and 3") 0 . 0 8 0 . 1 5 

f) V e n t u r y s e c t i o n 0 . 1 6 0 . 2 8 

6 . E l e c t r i c m o t o r s and pumps 

a) 3 H . P . 0 . 0 9 0 . 1 6 

b) 5 H . P . 0 . 2 1 0 . 3 7 

c) 7 . 5 H . P . 0 . 9 5 1 . 6 9 

d) 10 H . P . 2 . 8 7 5 . 1 0 

e ) 1 2 . 5 H . P . 0 . 4 1 0 . 7 3 

S u b - t o t a l 4 . 5 3 8 . 0 5 

7 . M i s c e l l a n e o u s expen s e s 2 . 2 4 3 . 9 8 

8 . T o t a l i n v e s t m e n t c o s t 5 6 . 2 7 1 0 0 . 0 0 

9 . L e s s s u b s i d y 
M«=«+- i n v e fitment CO s t 

1 9 . 5 0 

3 6 . 7 7 

3 4 . 6 5 

6 5 . 3 5 

21.77 

1 1 . Sources of funds 

a) Loan from Sangli D i s t r i c t 
Centra l Coop. Bank, Sangl i 

b) Loan from Vasantdada She tkar i 
Sahakari Sakhar Karkhana L td . , 
Sangli " . 0 0 

38.69 

26.66 
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Rs. 5.02 lakhs , Rs. 3.30 lakhs , R s . 5.11 lakhs and 

Rs. 25.07 lakhs, r e s p e c t i v e l y . All these components of 

pipe l i ne together shared 68.42 per cent of the t o t a l 

investment c o s t . 

The investment in e l e c t r i c motors and pumps of 

va r ious c a p a c i t i e s was Rs. 4.53 lakhs and i t shared 8.05 

per cent of the t o t a l c a p i t a l investment cost for the 

e n t i r e u n i t . Among t h e other p a r t s of d r i p i r r i g a t i o n 

u n i t , va lves , f i l t e r s , pressure guage, b ipass , backwash 

and ventury sec t ion were t he important ones . The i n v e s t ­

ment cos t of a l l these p a r t s was R s . 11.00 lakhs , which 

was 19.55 per cent of t h e t o t a l c a p i t a l investment c o s t . 

As t h i s was a modern technology, i t requi red a 

huge amount of c a p i t a l c o s t . Some p a r t s of t h i s un i t 

have been manufactured from v a r i o u s types of ma te r i a l 

which were much c o s t l i e r in the market. Also t h e t axes 

on raw ma te r i a l and i n d u s t r i a l components were more due 

t o which the cos t of components of biwall un i t was h igh . 

5.3 Annual Operating Cost of L i f t I r r i g a t i o n Scheme 

The d e t a i l s of annual opera t ing cos t of the l i f t 

i r r i g a t i o n scheme are given in Table 13. 

The annual opera t ing cos t of t he l i f t i r r i g a t i o n 

scheme was Rs. 3.79 lakhs which was composed of Rs . 2.00 

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



84 

(47.23 per cent) as v a r i a b l e c o s t . Among the fixed c o s t s , 

i n t e r e s t on fixed c a p i t a l was the major item sharing 2 5.25 

per c@nt of the t o t a l opera t ing c o s t . Depreciat ion and 

insurance charges cont r ibu ted 9.61 and 17.43 per cent of 

the t o t a l opera t ing c o s t . Among the d i f f e r e n t items of 

va r i ab l e cost;, s a l a r i e s and wages, e l e c t r i c i t y and water 

charges , and r e p a i r and maintenance charges were the major 

items which shared 27.45, 12.00 and 4.64 per cent of the 

t o t a l operat ing cost of t h e l i f t i r r i g a t i o n scheme. The 

expenses on account of o f f i c e , s t a t i o n e r y , audi t fee, 

t r a v e l , e t c , formed 2.87 per cent of the t o t a l opera t ing 

c o s t . 

Table 13. Annual operating cost of the lift irrigation 
scheme 

Particulars Amount Percentage 
(Rs.) 

A. Fixed cos t s 
1. I n t e r e s t 
2. Depreciat ion 
3 . Office r e n t 
4 . Insurance of machinery 

Sub- to ta l 
B. Var iable cos t s 

1 . S a l a r i e s and wages 
2. Repair and maintenance 
3 . E l ec . and water charges 
4. Expenditure on of f ice 
5 . S ta t ionery 
6 . Aud i t fee s 
7. Travelling expenses 
8. Miscellaneous expenses 

Sub-total 
Total cost 

95600 

36400 

1800 

66000 

199800 

103942 

17539 

45462 

3000 

1500 
3550 
2800 
1000 

178793 
378593 

25.25 
9.61 
0.48 

17.43 
52.77 

27.45 
4.64 

12.00 
0.79 
0.40 
0.94 
0.74 
0.27 

47.23 
1T5TTTU0 
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5.4 Annual O p e r a t i n g Cost of Biwal l Dr ip I r r i g a t i o n 
Uni t 

The d e t a i l s of t h e annual o p e r a t i n g c o s t of b iwal ] 

d r i p i r r i g a t i o n u n i t a re p r e s e n t e d in Tab le 1 4 . 

T a b l e 14 . Annual o p e r a t i n g c o s t of b i w a l l d r i p i r r i g a t i o n 
u n i t 

P a r t i c u l a r s Amount 
(Rs.) 

Pe rcen t age 

A. Fixed c o s t s 

B. 

I n t e r e s t on c a p i t a l inves tment 

a) For f a r m e r s 265464 2 0 . 0 2 

b) For s u g a r f a c t o r y 178136 1 3 . 4 4 

2 . D e p r e c i a t i o n on c a p i t a l i n v e s t m e n t 

a) For f a r m e r s 294160 2 2 . 1 9 

b) For s u g a r f a c t o r y 233098 1 7 . 5 9 

3 . I n s u r a n c e 66000 4 . 9 8 

S u b - t o t a l 1036858 7 8 . 2 2 

Var i a b l e c o s t s 

4 . S a l a r i e s and wages 147885 1 1 . 1 6 

5 . E l e c t r i c i t y c h a r g e s 45648 3 . 4 4 

6 . R e p a i r o f e l e c t r i c m o t o r s 15000 1 .13 

7 . R e p a i r o f l a t e r a l / j o i n e r 3 0 0 0 . 0 2 

8 . F i l t e r p a p e r 2 0 0 0 . 0 2 

9 . C h e m i c a l s , o i l s , e t c . 10800 0 . 8 1 

1 0 . U r e a a p p l i c a t i o n 62000 4 . 6 8 

1 1 . Wntor l i f t i n q t a x 360 0 . 0 ? 

1 2 . O f f i c e s t a t i o n e r y 1000 0 . 0 8 

1 3 . O f f i c e r e n t 2500 0 . 1 9 

1 4 . T r a v e l l i n g e x p e n s e s 3000 0 . 2 3 

S u b - t o t a l 283693 2 1 . 7 8 S u b - t o t a l 

1325551 1 0 0 . 0 0 
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The t o t a l opera t ing cos t of the biwall dr ip i r r i ­

gat ion un i t was Rs. 13.26 lakhs per annum. I t Included 

fixed cos t of R s . 10.37 lakhs (78.22 per cent) and v a r i a b l e 

cos t of Rs . 2.89 lakhs (21.78 per c e n t ) . Annual i n t e r e s t 

cos t and deprec ia t ion were the major items of fixed c o s t 

and ind iv idua l ly they shared 33.46 and 39.78 per cent of 

t h e t o t a l opera t ing c o s t . Among the var ious items of 

v a r i a b l e cos t , s a l a r i e s and wages, e l e c t r i c i t y charges , 

r e p a i r s and urea app l i ca t ion shared 11.16, 3.44, 1.13 and 

A.68 per cent of the t o t a l opera t ing cos t , r e s p e c t i v e l y . 

The expenses on account of f i l t e r paper, o i l chemicals, 

s t a t i o n e r y charges, water l i f t i n g t a x , o f f ice r e n t , 

t r a v e l l i n g charges , e t c . together contr ibuted 1.35 per cent 

of the t o t a l opera t ing cos t of the biwall dr ip i r r i g a t i o n 

u n i t . 

If we compare the annual opera t ing cost of biwall 

d r i p i r r i g a t i o n un i t with t h a t of l i f t i r r i g a t i o n scheme, 

i t could be revealed t h a t the annual opera t ing cost of t he 

former was much higher than t h a t of the l a t t e r mainly on 

account of higher amount of deprec ia t ion and i n t e r e s t 

cha rges . The annual expendi ture on s a l a r i e s and wages of 

t he biwall dr ip i r r i g a t i o n u n i t was a l so higher than t h a t 

of the l i f t i r r i g a t i o n scheme, i nd i ca t i ng thereby higher 

labour requirement for opera t ing the biwal l d r i p i r r i g a t i o n 

u n i t . The break-up of the annual opera t ing c o s t s of t h e 

l i f t i r r i g a t i o n scheme and b i w a l l d r i p i r r i g a t i o n un i t i s 

depicted in F i g . 4 . 
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A) L i f t i r r i g a t i o n scheme 

REFERENCES 

f~"j In terest 

( ^ D e p r e c i a t i o n 

Q o f f i c e rent 

f*3f I nsu rance of 
m e c h i ne r y 

[TTsalar ies and wages 

LJRepa i r i ng charges 

3Elect r ic i ty charges 

Q o f f j c e expenditure 

• o t h e r s 

B) B iwa l l d r ip i r r i g a t i o n uni t 

Fig. U. Annua l operat ing costs 
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5.5 Per Hectare Labour and Machinery Power Requirements 
for Sugarcane on Sample Farms 

The drip irr igat ion technology i s expected to have 

impact on the cultural pract ices of sugarcane crop. More­

over, i t i s expected that the operationwise labour and 

machinery requirements of sugarcane grown under surface i r r i ­

gation method could be somewhat dif ferent than that of the 

crop grown under biwall drip i rr igat ion method. In order to 

ver i fy t h i s impact at depth, the d e t a i l s 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 t a b l e t h a t the per 

hec ta re requirements of human labour, bullock labour and 

t r a c t o r hours for sugarcane crop have decl ined considerably 

when grown under b iwal l d r i p i r r i g a t i o n method in comparison 

with the surface i r r i g a t i o n method. At the o v e r a l l l e v e l , 

t he per hec tare requirement of men and women labour decl ined 

from 124.90 days and 129.83 days t o 67.12 and 116.33 days, 

r e s p e c t i v e l y , for t h e crop when grown under biwal l d r ip i r r i ­

gat ion method. The per hec ta re requirement of bullock labour 

declined s l i g h t l y and t h a t of t r a c t o r hours remained mostly 

t he same for the crop grown under both the methods. 

Tho c r i t i c a l examination of the per hec tare use 

l e v e l s 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 labour, 

however, showed direct relationship with the sugarcane 

productivity} whereas the requirement of per hectare 

tractor hours remained mostly the same among the various 

ougarcane productivity groups of farms before installation 

of biwall drip irrigation unit. 

When grown under biwall drip irrigation method, 

the per hectare requirements of men labour, women labour 

and bullock labour for sugarcane crop declined by about 

54 to 64 mandays, 6 to 20 women days and 0 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 both the methods 

among all the sugarcane productivity groups o I farms. 

Simultaneously, it is observed that the extent of variabi­

lity 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 



T a b l e 1 5 . Per h e c t a r e o p e r a t i o n w i s e l a b o u r and m a c h i n e r y power r e q u i r e m e n t s f o r s u g a r c a n e c r o : 

O p e r a t i o n s 
Low p r o d u c t i v i t y g r o u p Medium p r o d u c t i v i t y croup 

Men Women B u l l o c k M a c h i n e r y Men V/omen Bullcc'-c r . a c h i n e r y 
l a b o u r l a b o u r l a b o u r l a b o u r l a b o u r l a b o u r 
(days) ( days ) ( p a i r ( h r s ) (days ) (days ) ( p a i r ( h r s ) 

d a y s ) d a y s ) 

1 . P r e p a r a t o r y t i l l a g e 
o p e r a t i o n s - - -

2 . A p p l i c a t i o n of manure s 6 .27 - -
3 . P l a n t i n g o f s e t t s 21 .54 1 4 . 6 7 0 . 3 3 
4 . I n t e r c u l t u r i n g 

o p e r a t i o n s 23 .43 1 0 2 . 9 7 3 . 6 6 
5 . F e r t i l i z e r a p p l i c a t i o n 12 .77 - -
6 . I r r i g a t i o n 4 1 . 6 1 - -
7 . P l a n t p r o t e c t i o n 

m e a s u r e s - - -
8 . H a r v e s t i n g 27.37 27 .19 -

T o t a l 132 .99 1 4 4 . 8 3 3 .99 

1 . P r e p a r a t o r y t i l l a g e 
o p e r a t i o n s 

2 . A p p l i c a t i o n of manures 
3 . P l a n t i n g o f s e t t s 
4 . I n t e r c u l t u r i n g 

o p e r a t i o n s 
5 . F e r t i l i z e r a p p l i c a t i o n 
6 . I r r i g a t i o n 
7 . P l a n t p r o t e c t i o n 

m e a s u r e s 
8 . H a r v e s t i n g 

T o t a l 

4 . 3 1 

26 .68 2 6 . 6 8 

69 .13 1 2 4 . 6 4 

Be fo re d r i p i r r i g a t i o n 

1 5 . 3 0 
5 .64 -

2 4 . 5 6 20 .99 

2 3 . 5 3 8 6 . 1 5 
8 . 3 1 — 

3 6 . 4 2 -

0 . 0 4 _ 

24 .76 24 .76 

1 5 . 3 0 1 2 3 . 2 6 1 3 1 . 9 0 

A f t e r d r i p i r r i g a t i o n 

1 5 . 4 7 
6 .29 - -

20 .43 1 5 . 0 8 0 . 6 8 

6 .55 8 2 . 8 8 3 . 0 1 
4 .87 — -

3.69 15 .47 

6 .36 -
23 .34 19 .07 

4 . 2 0 7 0 . 1 9 
5 .00 -
4.77 — 

25.09 25.09 

63 .76 1 1 4 . 3 5 

5.C5 

0 . 2 1 

2 • i,~ 

1 3 . 7 5 

1 3 . 7 5 

1 4 . 8 7 

o 



T a b l e 15 ( C o n t d . . . ) 

O p e r a t i o n s 
High p r o d u c t i v i t y group 

Ken Women Bu l lock Machinery 
l a b o u r l a b o u r labour 
(days) (days) ( p a i r (hrs) 

days) 

Overall productivity group 

Men Women Bullock Machinery 
labour labour labour 
(days) (days) (pair (hrs) 

days) 

1 . P r e p a r a t o r y t i l l a g e 
o p e r a t i o n s — -

2 . A p p l i c a t i o n of manures 5 .24 -
3 . P l a n t i n g of s e t t s 20 .54 16 .13 
4 . I n t e r c u l t u r i n g 

o p e r a t i o n s 22 .63 7 7 . 8 4 
5 . F e r t i l i z e r a p p l i c a t i o n 1 0 . 5 2 -
6 . I r r i g a t i o n 3 3 . 1 4 -
7 . P l a n t p r o t e c t i o n 

m e a s u r e s 0 .06 — 
8 . H a r v e s t i n g 24 .43 24 .43 

T o t a l 121 .56 1 1 8 . 4 0 

1 . P r e p a r a t o r y t i l l a g e 
o p e r a t i o n s 

2 . A p p l i c a t i o n of manures 
3 . P l a n t i n g of s e t t s 
4 . I n t e r c u l t u r i n e 

o p e r a t i o n s 
5 . F e r t i l i z e r a p p l i c a t i o n 
6 . I r r i g a t i o n 
7 . P l a n t p r o t e c t i o n 

m e a s u r e s 
8 . H a r v e s t i n g 

T o t a l 

5 .32 — 
21 .06 1 8 . 7 8 

3 .42 6 7 . 8 8 
4 . 3 0 -
4 . 7 5 -

0 . 2 8 _ 

25 .53 25 .53 

64 .66 112 .19 

Before d r i p i r r i c a t i o n 

1 7 . 0 7 

5.74 

5 .64 - — 
22 .30 1 7 . 6 3 0 . 1 1 

23 .16 8 6 . 9 8 4 . 9 9 
10 .22 — — 
38 . 28 - -

0 .04 . . _ 

25.26 25 .22 -

5.74 1 7 . 0 7 1 2 4 . 9 0 129 .83 

Af t e r d r i p i r r i g a t i o n 

1 7 . 3 5 

3.24 

5 . 1 0 

3.24 1 7 . 3 5 

5 .96 - -
21.49 1 7 . 8 9 0 . 3 3 

4 .54 7 2 . 1 6 2 . 8 3 
4 . 7 1 - -
4 .64 - — 

0 .10 _ _ 

25 .68 25 .68 -

6 7 . 1 2 116 .33 3 . 1 6 

1 5 . 3 9 

1 5 . 3 9 

1 5 . 9 4 

1 5 . 9 4 
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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 requirement 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 in 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 Sugarcane 

The sugarcane grown under biwall drip irrigation 

method and surface irrigation method required various other 

inputs besides 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 productivity groups of farms are 

presented in Table 16. 

The per hectare requirement of planting material 

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 productivity groups of farms. On 

installation of biwall drip irrigation, the farmers became 

more conscious 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 . Per hectare seeds, manures, f e r t i l i z e r s and plant p ro tec t ion measures required for 
sugarcane before and af te r d r i p i r r i g a t i o n 

Low sugarcane Medium sugarcane High sugarcane Overall sugarcane 
Inputs Product ivi ty group product iv i ty group p roduc t iv i ty group p roduc t iv i ty group 

Before After Before After Before After Before After 

1 . Sugarcane s e t t s 25100.91 26056.03 25552.99 25732.48 26064.07 28096.29 25640.57 26685.62 

2. Manure s 
(cartloads) 38.93 37.15 31.31 31.27 32.44 30.18 33.56 32.45 

3. Fertilizers (kg) 

N 708.80 412.08 500.91 444.20 760.58 463.86 649.69 442.75 

P2°5 
486.62 186.89 319.47 206.84 606.52 216.36 469.00 205.02 

K20 391.39 275.21 298.06 318.43 420.12 350.82 366.95 318.66 

4. Plant protection 
chemicals (kg/ml) 

— — 0.04 
lit. 

— 0.10 
lift. 

0.41 
lit. 

0.04 
lit. 

0.14 
lit 



on i n s t a l l a t i o n of biwal l d r i p i r r i g a t i o n un i t on a l l the 

farms. The per hectare use l e v e l s of farmyard manure were 

observed t o be somewhat s imi lar in a l l the sugarcane 

p roduc t iv i ty groups of farms for surface i r r i g a t i o n method 

and biwall d r i p i r r i g a t i o n method. The use of farm yard 

manure was s l i g h t l y high in t he case of t he low sugarcane 

p roduc t i v i t y groups of farms. 

I t was observed t h a t the use of f e r t i l i z e r s for 

sugarcane crop was considerably low when grown under 

biwall drip irr igat ion method as compared to that of 

surface irr igat ion method. At the overall l e v e l , the per 

hectare use l e v e l s of N, Po0 c and Ko0 were 650, 469 and 

367 kg, respect ive ly , for the crop grown under surface 

irr igat ion method. On adoption of biwall drip irr igat ion 

technology, the per hectare use l e v e l s of N, P2°5 a n d K2° 

decreased to 443.0, 205.0 and 319.0 kg, respect ive ly . 

The farmers decided to adopt the practice of applying low 

l e v e l s of f e r t i l i z e r s to the crop because a l l the f e r t i ­

l i z e r s applied were fu l ly u t i l i z e d by the p lants . The 

f e r t i l i z e r losses were very low as some of them were 

applied through water . The use of p l an t p ro t ec t i on 

chemicals was mostly common for sugarcane grown under 

surface i r r i g a t i o n method because of the problem of 

d i seases and p e s t s . The problem of d i seases and p e s t s was 

not ser ious in the case of the sugarcane crop when grown 

under b iwal l d r ip i r r i g a t i o n method. 



Plate-1 : uneven distr ibution of i r r igat ion water 
in surface irr igat ion method 

<T.19%0 

Plate-2 : Profused weed growth competing with crop 
in surface i rr igat ion method 
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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 i r r iga t ion method and 

biwall drip i r r iga t ion method varied in accordance with the 

d i f fe ren t ia l s in the use levels of various inputs for the 

crop. The de ta i l s of per hectare cost of production of 

sugarcane grown under surface i r r iga t ion method and biwall 

drip i r r iga t ion method are given separately in Tables 17 

and 18, respectively for a l l the sugarcane productivity 

groups of farms. The per hectare t o t a l cost of production 

of sugarcane grown under different methods of i r r iga t ion ic 

composed of fixed cost and variable cos t . The structure of 

t o t a l cost of production of sugarcane presented in these 

tab les , however, i s as per the standardised cost concepts 

adopted in the farm management s tudies . The cost of 

production i s , therefore, computed as Cost-A (which 

includes items such as hired human labour, t o t a l bullock 

labour, planting material , manures, f e r t i l i z e r s , i n sec t i ­

cides and pest ic ides , i r r iga t ion charges, land taxes and 

cesses, depreciation, repair ing and hir ing charges, t r a n s ­

port and marketing and in teres t on working cap i ta l , e t c . ) , 

Cost-B (which includes ren ta l value of owned land and 

in te res t on fixed cap i ta l investment and in te res t on 

investment of dr ip i r r iga t ion unit in addition to Cost-A) 

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

in addition to Cost-B) . 



97 

Tablra 17. Per hectare ltemwlso coat of production or miqoi cnno 
on namplQ fnrma bofora d r i p i r r i g a t i o n (nurfnco 
method) , . 

(Rupees) 
S u g a r c a n e p r o d u c t i v i t y g r o u p s O v e r a l l 

Low Medium High 

3 0 6 9 . 1 9 
( 1 2 . 4 4 ) 

1 . H i r e d human 
l a b o u r 

2 9 6 3 . 3 2 
( 1 0 . 5 5 ) 

29 2 7 . 0 6 
( 1 2 . 6 1 ) 

High 

3 0 6 9 . 1 9 
( 1 2 . 4 4 ) 

2 9 8 6 . 5 2 
( 3 1 . 9 4 ) 

2 . T o t a l b u l l o c k 
l a b o u r 

3 2 0 . 0 0 
( 1 . 1 4 ) 

4 0 6 . 4 5 
( 1 . 7 5 ) 

4 5 9 . 4 9 
( 1 . 8 6 ) 

4 0 6 . 1 2 
( 1 . 6 2 ) 

3 . P l a n t i n g m a t e r i a l 2 5 9 3 . 5 7 
( 9 . 2 3 ) 

2 3 9 4 . 0 0 
( 1 0 . 3 2 ) 

2 5 2 6 . 3 1 
( 1 0 . 2 5 ) 

2 4 9 2 . 1 2 
( 9 . 9 6 ) 

4 . Manures 1 2 1 2 . 1 1 
( 4 . 3 1 ) 

1 1 0 1 . 8 4 
( 4 . 7 5 ) 

9 7 3 . 4 5 
( 3 . 9 5 ) 

1 0 7 9 . 1 0 
( 4 . 3 2 ) 

5 . F e r t i l i z e r s 6 4 8 0 . 5 5 
( 2 3 . 0 6 ) 

4 8 3 2 . 1 8 
( 2 0 . 8 2 ) 

6 5 1 8 . 2 1 
( 2 6 . 4 3 ) 

5 8 6 9 . 3 3 
( 2 3 . 4 7 ) 

6 . I n s e c t i c i d e s and 
p e s t i c i d e s 

- 1 3 . 8 2 
( 0 . 0 6 ) 

1 1 . 4 4 
( 0 . 0 5 ) 

9 . 6 1 
( 0 . 0 4 ) 

7 . I r r i g a t i o n c h a r g e s 1 9 2 2 . 9 3 
( 6 . 8 4 ) 

1 8 4 3 . 3 1 
( 7 . 9 4 ) 

3 9 8 . 1 6 
( 1 . 6 1 ) 

1 3 1 0 . 0 1 
( 5 . 2 4 ) 

8 . Land t a x e s and 
c e s s e s 

5 7 . 5 6 
( 0 . 2 0 ) 

5 2 . 0 2 
( 0 . 2 2 ) 

5 8 . 6 4 
( 0 . 2 4 ) 

5 6 . 0 8 
( 0 . 2 2 ) 

9 . D e p r e c i a t i o n , * 
r e p a i r i n g and 

2 5 5 0 . 8 0 
( 9 . 0 8 ) 

1 6 0 6 . 0 8 
( 6 . 9 2 ) 

2 1 4 5 . 8 9 
( 8 . 7 0 ) 

2 0 6 6 . 5 4 
( 8 . 2 6 ) 

h i r i n g charges 
10. Transport and 

marketing 
1 1 . I n t e r e s t on 

working c a p i t a l 
Co st-A 

12. Rental value of 
land 

13 . I n t e r e s t on fixed 
c a p i t a l 

Cost-B 

14. Family human 
labour 

Cost-C 

1176.55 
(4.19) 

19277.39 
(68.60) 

4940.36 
(17.58) 

2738.48 
(9 .74) 

269 56.23 
(95.92) 

1145.30 
(4.08) 

28101.53 
(100.00) 

986.49 
(4.25) 

16163.25 
(69.64) 

4581.02 
(19.74) 

1603.92 
(6.92) 

22348.19 
(96.30) 
856.35 

(3.70) 
23204.54 

(100.00) 

1050.45 
(4.26) 

17 211.23 
(69.79) 

5013.73 
(20,32) 

1890.84 
(7.67) 

24115.80 
(97.78) 
547 .05 

( 2 . 2 2 ) 

24662.85 
(100.00) 

1057.90 
(4.23) 

17333.33 
(69.30) 

4832.02 
(19.32) 

2035.12 
(8.14) 

24200.47 
(96.76) 
810.50 

(3.24) 
25010.97 

(100.00) 

(Figures in the parentheses ind ica te percentages t o Cost-C) . 
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5.7 .1 Per hec tare cost of production of sugarcane grown 
under surface i r r i g a t i o n method 

The t o t a l cos t of production ( i . e . Cost-C) of 

sugarcane grown under surface Irrigation method worked out 

t o Rs. 25010.97 per hectare, at the overal l l e v e l . Among 

the different items of production cost , the important ones 

were human labour (both family and hired) , planting material, 

f e r t i l i z e r s , depreciation and machinery charges, interest on 

working capi ta l , rental value of owned land and interes t 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, 

respect ive ly , in the t o t a l cost of production. The expendi-

ture on account of i rr igat ion charges was only 5.24 .per cent 

of the t o t a l cost of production, whereas the share of 

manures in the to ta l cost was 4.32 per cent . The cost of 

production at Cost-A and Cost-B l eve l s worked out to 

Rs. 17333.33 and Rs. 24200.47 per hectare and they formed 

69.30 and 96.76 per cent of the t o t a l cost , r e s p e c t i v e l y . 

Among the sugarcane p roduc t iv i ty groups of farms, 

t he per hec ta re t o t a l cost of production of sugarcane ranged 

between Rs. 23204.54 and Rs. 28101.53, the lowest and the 

h ighes t production cos t being, r e spec t ive ly , for the medium 

and low sugarcane p roduc t iv i ty groups of farms. The 

s t r u c t u r e of the cost of production of sugarcane was more or 

l e s s the same with s l i g h t v a r i a t i o n s among the low, medium 
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and high sugarcane p roduc t iv i t y groups of farms. In general , 

t he per hec tare cos t on account of i nd iv idua l items of cost 

was r e l a t i v e l y high in the case of the low sugarcane produc­

t i v i t y group of farms followed by high and medium sugarcane 

productivity groups of farms. 

5 .7 .2 Per hectare cost of production of sugarcane grown 
under biwall drip irr igat ion method 

The t o t a l cost of production ( i . e . , Cost-c) of sugar­

cane grown under biwall drip irr igat ion method worked out to 

Rs. 37365.50 per hectare, at the overal l l e v e l . Among the 

different items of production cost , the important ones were 

family and hired human labour, planting material, f e r t i l i z e r s , 

deprec ia t ion on machinery and d r ip i r r i g a t i o n u n i t and 

machinery charges , i n t e r e s t on working c a p i t a l , r e n t a l value 

of owned land and i n t e r e s t on fixed c a p i t a l investment and 

d r i p i r r i g a t i o n u n i t wi th t h e i r p ropor t iona te shares of 9.88, 

8.07, 8.13, 19.20, 3.99, 19.13 and 12.67 per cent , r e s p e c ­

t i v e l y , in the t o t a l cost of product ion . The expendi ture on 

i r r i g a t i o n was r e l a t i v e l y higher than t h a t of surface i r r i g a ­

t i o n method. The cos t of product ion a t Cost-A and Cost-B 

l e v e l s worked out t o Rs . 24455.19 and Rs. 36336.24 per 

hec ta re and they formed 65.45 and 97.25 per cent of the t o t a l 

cos t , r e s p e c t i v e l y . 

Among the sugarcane p r o d u c t i v i t y groups of farms, t h e 

per hec tare t o t a l cost of production of sugarcane ranged 
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Table 18. Per hectare itemwise cost of production of sugarcane 
on the sample farms after drip irrigation (biwall 

( R u p e e s ) 
d r i p i r r i g a t i o n m e t h o d ) . 

8. 

1 0 . 

1 1 , 

1 2 , 

1 5 . 

1 6 , 

17 

C o s t i t e m s S u g a r c a n e p r o d u c t i v i t y g r o u p s 

Low 

Hired human 
1abour 

Total bullock 
labour 

Planting material 

Manures 

F e r t i l i z e r s 

I n s e c t i c i d e s and 
p e s t i c i d e s 

I r r i g a t i o n c h a r g e s 

Land t a x e s and 
c e s s e s 

D e p r e c i a t i o n , 
r e p a i r i n g a n d h i r i n g 
c h a r g e s o f i m p l e m e n t s 
a n d m a c h i n e r y 

D e p r e c i a t i o n o n d r i p 
i r r i g a t i o n u n i t 

T r a n s p o r t a n d m a r k e t i n g 

I n t e r e s t on w o r k i n g 
c a p i t a l 

C o s t - A 

2 5 5 0 . 2 3 
( 6 . 9 6 ) 

3 7 0 . 6 8 
( 1 . 0 1 ) 

3 0 3 6 . 6 3 
( 8 . 2 9 ) 

1 8 7 5 . 0 0 
( 5 . 1 2 ) 

2 6 5 4 . 8 2 
( 7 . 2 5 ) 

4 9 7 8 . 4 4 
( 1 3 . 5 9 ) 

5 7 . 5 6 
( 0 . 1 6 ) 

2 8 4 6 . 5 9 
( 7 . 7 7 ) 

4 7 6 8 . 8 8 
( 1 3 . 0 2 ) 

1 5 0 4 . 0 2 
( 4 . 1 1 ) 

13. Rental value of land 

14. 

24642.85 
(67.28) 

5564.22 
(15.18) 

I n t e r e s t o n i n v e s t m e n t 2 7 3 8 . 4 8 
i n f i x e d c a p i t a l a s s e t s ( 7 . 4 7 ) 
I n t e r e s t o n i n v e s t m e n t 2 6 2 7 . 0 0 
i n d r i p i r r i g a t i o n u n i t ( 7 . 1 7 ) 

C o s t - D 3 5 5 7 2 . 5 5 
( 9 7 . 1 0 ) 

F a m i l y human l a b o u r 1 0 6 3 . 5 6 
( 2 . 9 0 ) 

3 6 6 3 6 . 1 3 
( 1 0 0 . 0 0 ) 

Medium H i g h 

C o s t - C 

2 6 4 7 . 6 7 
( 7 . 6 7 ) 

2 6 1 . 1 4 
( 0 . 7 6 ) 

3 0 9 5 . 5 4 
( 8 . 9 6 ) 

2 3 0 8 . 9 1 
( 6 . 6 9 ) 

2 6 5 9 . 9 3 
( 7 . 7 0 ) 

45 2 2 . 2 9 
( 1 3 . 1 0 ) 

5 2 . 0 2 
( 0 . 1 5 ) 

1 8 2 6 . 5 2 
( 5 . 29) 

4 2 5 9 . 0 7 
( 1 2 . 3 3 ) 

1 4 0 6 . 1 5 
( 4 . 0 7 ) 

2 3 0 3 9 . 2 4 
( 6 6 . 7 2 ) 

6 7 5 5 . 8 3 
( 1 9 . 5 7 ) 

1 6 0 3 . 9 2 
( 4 . 6 4 ) 

2 3 4 6 . 1 8 
( 6 . 7 9 ) 

3 3 7 4 5 . 1 7 
( 9 7 . 7 2 ) 
7 8 7 . 5 2 

( 2 . 2 8 ) 
3 4 5 3 2 . 6 9 

( 1 0 0 . 0 0 ) 

2 7 6 5 . 7 6 
( 6 . 9 4 ) 

3 2 4 . 6 7 
( 0 . 8 2 ) 

2 9 1 7 . 3 2 
( 7 . 3 3 ) 

1 4 7 1 . 3 3 
( 3 . 7 0 ) 

3 6 9 1 . 9 7 
( 9 . 2 7 ) 

2 1 . 5 3 
( 0 . 0 5 ) 

4 9 7 3 . 0 7 
( 1 4 . 4 9 ) 

5 8 . 6 4 
( 0 . 1 5 ) 

2 2 7 5 . 0 4 
( 5 . 7 1 ) 

5 6 3 1 . 2 4 
( 1 4 . 1 4 ) 

1 5 6 8 . 4 9 
( 3 . 9 4 ) 

2 5 6 9 9 . 0 6 
( 6 4 . 5 4 ) 

8 5 9 2 . 5 5 
( 2 1 . 5 8 ) 

1 8 9 0 . 8 4 
( 4 . 7 5 ) 

3 1 0 2 . 2 1 
( 7 . 7 9 ) 

39 2 8 4 . 6 6 
( 9 8 . 6 6 ) 
5 3 4 . 2 0 

( 1 . 3 4 ) 
3 9 8 1 8 . 8 6 ^ 

( 1 0 0 . 0 0 ) 

O v e r a l l 

2 6 6 4 . 7 0 
( 7 . 1 3 ) 

3 1 3 . 9 0 
( 0 . 8 4 ) 

3 0 1 4 . 3 9 
( 8 . 0 7 ) 

1 8 8 5 . 2 2 
( 5 . 0 5 ) 

3 0 3 6 . 4 4 
( 8 . 1 3 ) 

7 . 8 9 
( 0 . 0 2 ) 

4 8 1 0 . 2 5 
( 1 2 . 8 7 ) 

5 6 . 0 8 
( 0 . 1 5 ) 

2 2 7 4 . 3 3 
( 6 . 0 9 ) 

4 8 9 9 . 4 2 
( 1 3 . 1 1 ) 

149 2 . 5 7 
( 3 . 9 9 ) 

2 4 4 5 5 . 1 9 
( 6 5 . 4 5 ) 

7 1 4 6 . 9 7 
( 1 9 . 1 3 ) 

2 0 3 5 . 1 2 
( 5 . 4 5 ) 

2 6 9 8 . 9 4 
( 7 . 2 2 ) 

3 6 3 3 6 . 2 4 
( 9 7 . 2 5 ) 

1 0 2 9 . 2 8 
( 2 . 7 5 ) 

3 7 3 6 5 . 5 0 
( 1 0 0 . 0 0 ) 

( F i g u r e s i n t h e p a r e n t h e s e s i n d i c a t e " p e r c e n t a g e s t o " C o s t - C ) . 
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between R s . 3*532.69 and R s . 39818.86, t h e lowest and the 

highest production cost being for medium and high sugarcane 

p roduc t iv i ty groups of farms, r e s p e c t i v e l y . The s t ruc tu re 

of the cost of production of sugarcane was more or l e s s the 

same with s l i g h t v a r i a t i o n s among the low, medium and high 

sugarcane p roduc t iv i ty groups of farms. In general , t he per 

hectare cost on account of individual items of cos t was 

r e l a t i v e l y high in the case of the high sugarcane p roduc t i ­

v i t y group of farms followed by low and medium sugarcane 

p roduc t iv i ty groups of farms. 

5.8 Per Hectare Yield of Sugarcane Crop 

The es t imates of the i>er hec tare output of sugarcane 

grown under surface i r r i g a t i o n method and biwall d r ip i r r i ­

gation method are indicated in Table 19. 

I t i s observed t h a t t he per hec ta re output of sugar­

cane was 91.14 tonnes under surface i r r i g a t i o n method, at 

the overa l l l e v e l . As agains t t h i s , the per hectare output 

of sugarcane was 115.46 tonnes , when grown under biwall d r i p 

i r r i g a t i o n system. Thus, the di f ference in the per hectare 

output of sugarcane grown under surface i r r i g a t i o n and 

biwall d r ip i r r i g a t i o n method was 24.32 tonnes . 

Among the d i f f e r e n t sugarcane p roduc t iv i ty groups of 

farms, the pa t t e rn of d i f ference in the per hectare output 

of sugarcane when grown under surface i r r i g a t i o n and biwall 



T a b l e 1 9 . Per h e c t a r e o u t p u t and g r o s s r e t u r n s o f s u g a r c a n e c r o p grown u n d e r s u r f a c e i r r i g a t i o n 
and b i w a l l d r i p i r r i g a t i o n methods 

I r r i g a t i o n Suga rcane p r o d u c t i v i t y g r o u p s 
method — — — 

Low Medium High O v e r a l l 

Q u a n t i t y V a l u e Q u a n t i t y V a l u e Q u a n t i t y V a l u e Q u a n t i t y V a l u e 
(Tons) ( R s . ) (Tons) ( R s . ) (Tones) ( R s . ) (Tons) ( R s . ) 

S u r f a c e 8 9 . 4 8 28103.27 9 0 . 0 0 2 7 9 8 3 . 0 1 9 3 . 3 2 30543.03 9 1 . 1 4 2 8 8 9 2 . 6 1 
i r r i g a t i o n 
method 

Biwal l d r i p 8 7 . 8 8 33385.30 110 .10 40535 .00 141 .00 51555.30 115 .46 4 2 8 8 1 . 8 0 
i r r i g a t i o n 
method 

o 
to 
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dr ip i r r i g a t i o n methods was qui te d i f f e r e n t . As a matter 

of fac t , the per hectare yield of sugarcane when grown 

under biwall d r ip i r r i g a t i o n method was about 1.60 tonnes 

lower than tha i of the crop grown under surface i r r i g a t i o n 

method on the low sugarcane p roduc t iv i ty group of farms. 

The marginal decrease in the output of sugarcane grown 

under biwall d r i p i r r i g a t i o n method was p a r t l y due t o t he 

inadequate water supply t o the c rop . This has r e su l t ed 

from some t echn ica l de fec t s of the system in de l i ve r ing 

i r r i g a t i o n water at constant p r e s su re . In the case of t he 

medium and high sugarcane p roduc t iv i ty groups of farms, 

however, the per hec tare output of sugarcane when grown 

under biwall d r i p i r r i g a t i o n method was r e l a t i v e l y higher 

t o the extent of 20.10 and 47.68 tonnes than t h a t of the 

crop grown under surface i r r i g a t i o n method. The biwall d r i p 

i r r i g a t i o n method, t hus , r e su l t ed in to t he increase in per 

hectare output of sugarcane on the sample farms. 

The per hectare gross r e t u rn s of sugarcane also 

var ied in accordance with the change in the production of 

the crop r e s u l t i n g from adoption of d r i p i r r i g a t i o n techno­

logy on the sample farms. At the ove ra l l l e v e l , the gross 

r e t u r n of sugarcane crop was Rs. 42881.80 per hectare when 

grown under biwall d r i p i r r i g a t i o n method as against 

Rs. 28892.61 per hec ta re when grown under surface i r r i g a t i o n 

method. Among the farms belonging t o the va r ious sugarcane 
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produc t iv i ty groups, the per hectare gross r e t u r n s of sugar­

cane crop when grown under d r ip i r r i g a t i o n was higher by an 

amount of Rs . 5282.03, Rs. 12551.99 and Rs . 20012.27 than 

tha t of the crop when grown under surface i r r i g a t i o n method, 

r e spec t ive ly on low, medium and high sugarcane p roduc t iv i ty 

groups of farms. This increase in the per hec tare gross 

r e t u rn s of sugarcane crop grown under biwall d r ip and 

surface i r r i g a t i o n methods was pa r t l y due t o y ie ld d i f f e ­

rence and pa r t l y due t o r i s e in the p r i c e . 

Thus, excepting for t he low sugarcane produc t iv i ty 

groups of farms, the high- tech d r ip i r r i g a t i o n system has 

resu l t ed into increas ing the per hectare output and gross 

r e tu rns of sugarcane crop in the l i f t i r r i g a t i o n command 

a rea . 

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

I t i s evident from the preceding d iscuss ion t h a t 

the adoption of biwal l d r i p i r r i g a t i o n technology for sugar­

cane crop has r e s u l t e d in to changes in i t s production cos t , 

output and gross r e t u r n s . Ult imately, the per hec ta re net 

r e t u r n s of the crop have undergone a change due t o adoption 

of d r i p i r r i g a t i o n technology. The d e t a i l s of the per 

hectare net r e tu rns over v a r i a b l e cos t and t o t a l cos t of 

production of sugarcane crop grown under surface i r r i g a t i o n 

method and biwall d r i p i r r i g a t i o n method are given in Table 
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Table 20. Per hectare costs, gross returns and net returns 
from sugarcane cultivation 

(Rupees) 

P a r t i c u l a r s 
S u g a r c a n e p r o d u c t i v i t y g r o u p s 

, Over* si 1 1 P a r t i c u l a r s 
Low Medium High 

B e f o r e d r i p i r r i g a t i o n 

1 . V a r i a b l e c o s t 1 7 8 7 1 . 8 9 
( 6 3 . 6 0 ) 

1 5 4 1 3 . 5 2 
( 6 6 . 4 2 ) 

15612 .39 
( 6 3 . 3 0 ) 

1 6 0 7 7 . 2 9 
( 6 4 . 2 8 ) 

2 . F i x e d c o s t 1 0 2 2 9 . 6 4 
( 3 6 . 4 0 ) 

7 7 9 1 . 0 2 
( 3 3 . 5 8 ) 

9 0 5 0 . 4 6 
( 3 6 . 7 0 ) 

8 9 3 3 . 6 8 
( 3 5 . 7 2 ) 

3 . T o t a l c o s t 2 8 1 0 1 . 5 3 
( 1 0 0 . 0 0 ) 

2 3 2 0 4 . 5 4 
( 1 0 0 . 0 0 ) 

2 4 6 6 2 . 8 5 
( 1 0 0 . 0 0 ) 

25010 .97 
( 1 0 0 . 0 0 ) 

4 . G r o s s r e t u r n s 28103 .27 2 7 9 8 3 . 0 1 3 0 5 4 3 . 0 3 2 8 8 9 2 . 6 1 

5. Net returns over 
v a r i a b l e c o s t 1 0 2 3 1 . 3 8 1 2 5 6 9 . 4 9 1 4 9 3 0 . 6 4 1 2 8 1 5 . 3 2 

6 . Net r e t u r n s o v e r 
t o t a l c o s t 

1 . V a r i a b l e c o s t 

2 . F i x e d c o s t 

3 . T o t a l c o s t 

- 0 .26 4778.47 5 8 8 0 . 1 8 

A f t e r d r i p i r r i g a t i o n 

1 8 0 9 0 . 9 4 
( 4 9 . 3 8 ) 

1 8 5 4 5 . 1 7 
( 5 0 . 6 2 ) 

3 6 6 3 6 . 1 1 
( 1 0 0 . 0 0 ) 

1 7 7 4 1 . 1 7 
( 5 1 . 3 8 ) 

1 6 7 9 1 . 5 2 
( 4 8 . 6 2 ) 

34532 .69 
( 1 0 0 . 0 0 ) 

1 8 3 2 6 . 9 8 
( 4 6 . 0 3 ) 

2 1 4 9 1 . 8 8 
( 5 3 . 9 7 ) 

39818 .86 
( 1 0 0 . 0 0 ) 

3 8 8 1 . 6 4 

1 8 3 1 0 . 7 2 
( 4 9 . 0 0 ) 

1 9 0 5 4 . 7 8 
( 5 1 . 0 0 ) 

3 7 3 6 5 . 5 0 
( 1 0 0 . 0 0 ) 

4 . G r o s s r e t u r n s 3 3 3 8 5 . 3 0 4 0 5 3 5 . 0 0 5 1 5 5 5 . 3 0 4 2 8 8 1 . 8 0 

5 . Net r e t u r n s o v e r 
v a r i a b l e c o s t 15 29 4 . 3 6 

2 2 7 9 3 . 8 3 3 3 2 2 8 . 3 2 2 4 5 7 1 . 0 8 

6 . Ne t r e t u r n s o v e r 
t o t a l c o s t - 3 2 5 0 . 8 1 

6 0 0 2 . 3 1 1 1 7 3 6 . 4 4 5 5 1 6 . 3 0 

( F i g u r e s i n t h e p a r e n t h e s e s i n d i c a t e p e r c e n t a g e s t o t o t a l c o s t ) 
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The c r i t i c a l examination of the per hec tare v a r i a ­

ble cos t , fixed c o s t , t o t a l cos t , gross r e tu rns and net 

r e t u r n s over v a r i a b l e cos t and t o t a l cost of sugarcane crop 

grown under surface i r r i g a t i o n method and biwall dr ip i r r i ­

gation method r evea l s t h a t the cost s t ruc tu re as well as 

r e tu rns s t ruc tu re of sugarcane crop have undergone changes 

due t o adoption of d r ip i r r i g a t i o n technology as discussed 

e a r l i e r . At the overa l l l e v e l , the per hectare net re tu rn 

from sugarcane crop was Rs. 12815.32 over va r i ab l e cos t and 

the net return over t o t a l cost was Rs, 3881.64 when the 

crop was grown under surface i r r i g a t i o n method before 

i n s t a l l a t i o n of d r ip i r r i g a t i o n u n i t . In the case of the 

sugarcane crop grown under biwall dr ip i r r i g a t i o n method, 

however, the net r e tu rn over va r i ab l e cos t and t o t a l cost 

was Rs. 24571.08 and Rs. 5516.30 per hec ta re , r e s p e c t i v e l y . 

Among the d i f f e r en t sugarcane p roduc t iv i ty groups 

of farms, the per hectare net r e t u rn s over va r i ab l e cos t 

of sugarcane crop grown under surface i r r i g a t i o n method 

ranged between Rs. 10231.38 and Rs . 14930.64 before 

i n s t a l l a t i o n of d r i p i r r i g a t i o n u n i t , t h e lowest and the 

h ighes t net r e t u r n s being in the case of the low, and high 

sugarcane p roduc t iv i ty groups of farms, r e s p e c t i v e l y . For 

the sugarcane crop grown under biwall d r ip i r r i g a t i o n 

method, the per hec tare net r e t u r n over v a r i a b l e cost was 

Rs. 15294.36, Rs . 22793.83, and Rs. 33228.32, r e spec t ive ly , 
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in the case of the low, medium and high sugarcane p roduc t i ­

v i t y groups of farms. 

At the t o t a l cos t l eve l , sugarcane crop grown under 

surface i r r i g a t i o n method before d r i p i r r i g a t i o n technology 

and under biwall d r i p i r r i g a t i o n method suffered a l o s s of 

Re. 0.26 and Rs . 3250.81 per hec ta re , r e spec t ive ly , on the 

low sugarcane p roduc t iv i ty group of farms. In t he case of 

the medium and high sugarcane produc t iv i ty groups of farms, 

however, the net r e t u r n over t o t a l cost was Rs. 4778.47 and 

Rs . 5880.18 for surface i r r i g a t i o n method before d r i p i r r i ­

gation technology and Rs. 6002.31 and Rs. 11736.44 for the 

biwall d r i p i r r i g a t i o n method, r e s p e c t i v e l y . The d r ip 

i r r i g a t i o n technology has thus r e su l t ed in to maximisation 

of net r e t u r n s from sugarcane crop on the medium and high 

sugarcane p roduc t iv i ty groups of farms as compared t o t he 

surface I r r i g a t i o n method for the c rop . 

The comparative p i c tu re of per hec tare production 

c o s t s , gross r e t u rn s and net r e tu rns of sugarcane crop 

grown under surface i r r i g a t i o n method and biwall d r ip 

i r r i g a t i o n method i s depicted in F ig . 5 and Fig . 6 for the 

individual sugarcane p roduc t iv i ty groups of farms. 

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

Effor ts have been made t o see whether t he adoption 

of biwall drip i r r i g a t i o n technology has r e su l t ed in to 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 detail information cf 

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 requirement 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 ana lys i s of d i f f e ren t crops 

showed t h a t owing t o s imilar or s l i g h t l y higher use l e v e l s 

of labour and c a p i t a l i n p u t s . The per hectare production 

cos t s of a l l the crops turned out t o be s l i g h t l y higher 

for the crops which were grown af ter d r i p i r r i g a t i o n than 

those of the crops which were grown before d r i p i r r i g a t i o n . 

This phenomenon of higher per hec tare t o t a l cos t of produc­

t i o n during the l a t t e r period was observed even at Cost-A 

and Cost-B l e v e l s of the r e spec t ive crops in a l l the sugar­

cane p roduc t iv i ty groups of farms. The proport ion of 

Gost-A in the t o t a l production cost of grape was r e l a t i v e l y 

lower af ter d r i p i r r i g a t i o n . The reverse was the case in 

respec t of khar i f jowar, wheat, gram and sugarcane by 

surface method af te r i n s t a l l a t i o n of biwall dr ip i r r i g a t i o n 

u n i t . 

At the ove ra l l l e v e l , the per hectare y ie ld l e v e l s 

of a l l the crops which were grown af ter biwall d r i p i r r i g a ­

t i o n were higher by 8.39 to 15.40 per cent than those of 

the crops grown before d r i p i r r i g a t i o n , the lowest and the 

highest y ie ld d i f fe rences being for soybean and grape crops , 

r e s p e c t i v e l y . The y i e l d s in case of a l l the crops except 

gram af ter drip i r r i g a t i o n were higher in respec t of low 

and high sugarcane p roduc t iv i ty groups of farms, wheat in 

low sugarcane p roduc t iv i ty group and khar i f jowar in high 

sugarcane p roduc t iv i ty group of farms than for the crops 
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which were grown before biwall drip irrigation. Thus, the 

crops grown after biwall drip irrigation showed increase in 

yields and returns. The per hectare returns of the crops 

grown after biwall drip irrigation were slightly higher by 

1.33 to 23.QO per cent than those of the crops grown before 

drip irrigation. 

5.11 Benefits of Biwall 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 

of biwall drip irrigation method over surface irrigation 

method. The sample farmers using biwall drip irrigation 

system for sugarcane could save labour cost and expenses on 

manures and fertilizers ar 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 requirement 

of men, women and bullock labour for sugarcane before drip 
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Table 21 . Per hectare labour saving by biwall d r ip i r r iga ­
t i o n method of sugarcane on t h e sample farms 

P a r t i c u l a r s Farm l a b o u r ( d a y s ) P a r t i c u l a r s 

B u l l o c k 
Men Women o ^ ^ v ^ 

p a i r 
Low p r o d u c t i v i t y g r o u p 

1 . Use l e v e l s b e f o r e 
d r i p i r r i g a t i o n 1 3 2 . 9 9 1 4 4 . 8 3 3 .99 

2 . Use l e v e l s a f t e r 
d r i p i r r i g a t i o n 6 9 . 1 3 1 2 4 . 6 4 3 .69 

3 . Labour s a v i n g 6 3 . 8 6 2 0 . 1 9 0 . 3 0 
( 4 8 . 0 2 ) ( 1 3 . 9 4 ) ( 7 . 5 2 ) 

Medium p r o d u c t i v i t y g r o u p 

1. Use l eve l s before 
d r i p i r r i g a t i o n 

2. Use l e v e l s af ter 
d r ip i r r i g a t i o n 

3. Labour saving 

123.26 131.90 5.08 

6 8 , . 7 6 114, . 3 5 2 . .60 

54 
(44 , 

.50 

.22) 
17, 

(13 
.55 
.31) 

2 . 
( 4 8 . 

,48 
,82) 

Hd :qh p r o d u c t i v i t y g r o u p 

1 . 

2 . 

3 . 

3 . 

Use l eve l s before 
d r i p i r r i g a t i o n 121.56 118.40 5.74 

Use l e v e l s a f t e r 
d r i p i r r i g a t i o n 6 4 . 6 6 1 1 2 . 1 9 3 . 2 4 

Labour s a v i n g 5 6 . 9 0 6 . 2 1 2 . 5 0 
( 4 6 . 8 1 ) ( 5 / 2 4 ) ( 4 3 . 5 5 ) 

O v e r a l l p r o d u c t i v i t v o roup 

Use l eve l s before 
d r ip i r r i g a t i o n 
Use l eve l s a f te r 
d r ip i r r i g a t i o n 
Labour saving 

124.90 

67.12 
57.78 

(46.26) 

129.83 

116.33 
13.50 

(10.40) 

5.10 

3.16 
1.94 

(38.04) 

(Figures in the parentheses ind ica te ^ ^ . f ^ ^ 
percentages due to adoption of biwall drxp i r r i g a t i o n 
method). 
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i r r i g a t i o n was of the order of 124.90 days, 129.83 days 

and 5.10 pair days, r e s r a c t i v e l y , which decreased t o 

67.12 days, 116.33 days and 3.16 pa i r days, r e spec t ive ly , 

for the crop when grown under biwall d r ip i r r i g a t i o n 

method. Thus, there was saving of labour to the ex ten t 

of 57.78 mandays, 13.5 0 woman days and 1.94 bullock pai r 

days per hectare on account of adoption of biwall d r i p 

i r r i g a t i o n technology for sugarcane. The saving of men 

labour was observed p a r t l y due t o l e s s e r requirement of 

labour for i r r i g a t i n g tho crop and p a r t l y due t o r e l e a s e 

of labour from top dress ing operat ion as c e r t a i n quan t i ­

t i e s of f e r t i l i z e r s were applied through i r r i g a t i o n water . 

Under the biwall d r ip i r r i g a t i o n method, water was applied 

in the root zone of sugarcane crop such t h a t t h e growth of 

sugarcane remained good ind weed populat ion decreased t o a 

considerable ex ten t . Obviously, the huge amount of women 

labour days required for i n t e r - c u l t u r i n g opera t ions was 

saved. Thus, the labour saving in sugarcane c u l t i v a t i o n 

under biwall d r i p i r r i g a t i o n method was observed mainly on 

account of l e s se r requirement of labour for performing 

opera t ions such as i r r i g a t i o n , manuring, top dress ing and 

i n t e r c u l t u r i n g as compared t o the t r a d i t i o n a l method of 

sugarcane c u l t i v a t i o n under surface i r r i g a t i o n method. 

Looking t o the d i f f e r e n t i a l s In the per hec ta re 

labour requirement for sugarcane grown under surface and 
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biwall d r ip i r r i g a t i o n methods on the low, medium and high 

sugarcane p roduc t iv i ty groups of farms, i t i s observed 

t h a t the low sugarcane produc t iv i ty group of farms had the 

highest labour saving almost t o the ex ten t of 64 man days 

and 20 woman days due t o adoption of biwall d r i p i r r i g a t i o n 

method. In general , the magnitude of labour saving 

decreased from low to high sugarcane p roduc t iv i ty groups 

of farms. 

5.11.2 Per hectare manures and f e r t i l i z e r s saving 

The d i f f e r e n t i a l s in the per hectare use l e v e l s of 

manures and f e r t i l i s e r s for sugarcane crop grown under 

surface i r r i g a t i o n method and biwall d r i p i r r i g a t i o n method 

are indicated in Table 22. 

At the ove ra l l l e v e l , t he per hectare use of 

manures was 33.56 c a r t l o a d s , N 649.69. kg, P 2 0 5 469.00 kg 

and K„0 366.95 kg for sugarcane grown under surface i r r i g a ­

t i o n method before adoption of biwall d r i p i r r i g a t i o n 

technology. For the sugarcane crop grown under biwal l 

d r i p i r r i g a t i o n method, however, the per hec tare use of 

manures was 32.45 ca r t l oads , N 442.75 kg, P205 205.00 kg, 

and K-0 318.66 kg. There was thus saving of manures and 

f e r t i l i z e r s t o the extent of 1.11 ca r t l oads of manures, 

206.94 kg N, 264.00 kg P ^ and 48.29 kg KgO per hec tare 

due t o the use of biwall d r i p i r r i g a t i o n method. 
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T a b l e 2 2 . D i f f e r e n t i a l s i n t h e p e r h e c t a r e u s e l e v e l s o f 
R.anures and f e r t i l i z e r s f o r s u g a r c a n e grown u n d e r 
s u r f a c e i r r i g a t i o n and b i w a l l d r i p i r r i g a t i o n 
m e t h o d s 

P a r t i c u l a r s Be fo re d r i p A f t e r d r i p 
i r r i g a t i o n i r r i g a t i o n ^ 

Low p r o d u c t i v i t y g r o u p 

1 . Manures ( C a r t l o a d s / h a ) 3 8 . 9 3 3 7 . 1 5 1 .78 

( 4 . 5 7 ) 

2 . F e r t i l i z e r s ( k g / h a ) 

(a) N 7 0 8 . 8 0 4 1 2 . 0 8 2 9 6 . 7 2 
( 4 1 . 8 6 ) 

(b) P O , 486.62 186.89 299.73 
^ b (61.59) 

(c) Ko0 3 9 1 . 3 9 2 7 5 . 2 1 1 1 6 . 1 8 
^ ( 2 9 . 6 8 ) 

Medium p r o d u c t i v i t y g r o u p 
1 . Manures ( C a r t l o a d s / h a ) 3 1 . 3 1 3 1 . 2 7 0 . 0 4 

( 0 . 1 3 ) 
2 . F e r t i l i z e r s ( k g / h a ) 

(a) N 5 0 0 . 9 1 4 4 4 . 2 0 5 6 . 7 1 
( 1 1 . 3 2 ) ' 

(b) P„0C 319.47 206.84 112.63 
2 5 ( 3 5 . 2 6 ) 

(c) K20 2 9 8 . 0 6 3 1 8 . 4 6 - 2 0 . 3 7 
High p r o d u c t i v i t y g r o u p 

1 . Manures ( C a r t l o a d s / h a ) 3 2 . 4 4 3 0 . 1 8 2 . 2 6 
( 0 . 9 7 ) 

2 . F e r t i l i z e r s ( k g / h a ) 
(a) N 7 6 0 . 5 8 4 6 3 . 8 6 2 9 6 . 7 2 

( 3 9 . 0 1 ) 
(b) P 2 0 5 6 0 6 . 5 2 2 1 6 . 3 6 390.16^ 

( c ) K 2 0 4 2 0 . 1 2 3 5 0 . 8 2 ^69.30^ 

O v e r a l l p r o d u c t i v i t y . .group 

1 . Manures ( C a r t l o a d s / h a ) 3 3 . 5 6 3 2 . 4 5 , 1 * 1 2 \ 
( 3 . 3 1 ) 

2 . F e r t i l i z e r s <<3/h<0 
(a) N 6 4 9 . 6 9 4 4 2 . 7 5 2 0 6 . 9 ^ 

<b> P 2 0 5 4 6 9 . 0 0 2 0 5 . 0 0 TM.^ 

(c> K20 3 6 6 . 9 5 3 1 8 . 6 6 ' « 8 . » 

TpI3SS71T5==t55=ri^«t«JtSe P«-n t a j e ^entities 
of t h e m a n u r e s and f e r t i l i z e r s s aveu uuo ~ j -
b i w a l l d r i p i r r i g a t i o n m e t h o d ) . 
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Among the d i f f e ren t sugarcane p roduc t iv i ty groups 

of farms, the maximum saving of manures (2.26 car t loads) 

was in the high sugarcane p roduc t iv i ty group of farms. So 

far as f e r t i l i z e r s are concerned, the saving in N and P^0C 

2 5 

ranged between 56.71 to 296.72 kg and 112.63 to 390.16 kg 

per hec tare , the minimum and maximum saving being in t he 

case of the medium and low sugarcane p roduc t iv i ty groups 

of farms, r e s p e c t i v e l y . The highest K20 was saved in low 

produc t iv i ty group of farms (116.18 k g / h a ) . In the case of 

the medium sugarcane p roduc t iv i ty group of farms, however/ 

t he re was increase in the use of K20 by 20.37 kg per 

hectare for the crop when grown under biwall d r i p i r r i g a -

t ion method. 

The saving in f e r t i l i z e r s under biwall dr ip i r r i ­

gation method was poss ib le because of app l ica t ion of N 

through i r r i g a t i o n water, low leaching losses and high 

f e r t i l i s e r uptake e f f ic iency of sugarcane when i r r i g a t i o n 

water was applied in the rootzone in adequate quan t i t y . 

The biwall d r ip i r r i g a t i o n technology has thus proved t o 

be the e f fec t ive and e f f i c i e n t means of saving expenditure 

on f e r t i l i z e r s for sugarcane crop without having reduct ion 

in i t s p roduc t iv i t y . 

5.11.3 Per hectare p roduc t iv i ty improvement in sugarcane 

The benef ic ia l e f fec t of biwall d r ip i r r i g a t i o n 

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 adoption 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) 

P a r t i c u l a r s S u g a r c a n e p r o d u c t i v i t y g r o u p s ^ ^ n 

Low Medium High 

1. Per hectare 
output of 
sugarcane 
before d r i p 
i r r i g a t i o n 89.48 90.00 93.32 91.14 

2. Per hec ta re 
output of 
sugarcane 
af ter d r i p 
i r r i g a t i o n 87.88 110.10 141.00 115.46 

3 . Difference in 
output per 
hec ta re -1.60 20.10 47.68 24.32 

(-1.79) (22.33) (51.09) (26.68) 

(Figures in parentheses ind ica te percentage increase in per 
hectare output of sugarcane due to biwall d r i p i r r i g a t i o n 
method). 

At the ove ra l l l e v e l , t he per hec tare output of 

sugarcane was 91.14 tonnes when grown under surface i r r i g a ­

t i o n method. On adoption of biwall d r ip i r r i g a t i o n method, 

the per hec tare output of sugarcane increased t o 115.46 

tonnes . Thus, the p roduc t iv i ty improvement of sugarcane 

when grown under biwall d r i p i r r i g a t i o n method was t o the 

extent of 24.3 2 tonnes per h e c t a r e . 
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The phenomenon of p roduc t iv i ty improvement of 

sugarcane due t o adoption of biwall d r i p i r r i g a t i o n techno­

logy was observed only in the case of the medium and high 

sugarcane p roduc t iv i ty groups of farms. The output of 

sugarcane increased by 20.10 and 47.68 tonnes per hec ta re , 

r e spec t ive ly , on the medium and high sugarcane p roduc t iv i ty 

groups of farms. Contrary t o t h i s , the output of sugarcane 

on the low sugarcane p roduc t iv i ty group farms decreased by 

1.60 tonnes per hectare on adoption of biwall d r ip i r r i g a ­

t i o n method. This has r e a l l y been the matter of great 

concern as i t r e f l e c t s inef f ic iency on t h e par t of manage­

ment in managing i r r i g a t i o n water d i s t r i b u t i o n programme 

e f f e c t i v e l y . The farmers belonging t o the low sugarcane 

p roduc t iv i ty group of farms reported t h a t they could not 

get suf f ic ien t quant i ty of i r r i g a t i o n water t o i r r i g a t e 

the crop because of the fac t t h a t t he management favoured 

some of the well t o do and inf luencing farmers in a l l o c a t ­

ing addi t iona l i r r i g a t i o n water . This p rac t i ce of d i s c r i ­

mination in d i s t r i b u t i n g i r r i g a t i o n water among the farmers 

coupled with ignorance on the pa r t of some of the farmers in 

combining f e r t i l i z e r and other inputs with i r r i g a t i o n water 

in adequate q u a n t i t i e s have de t r imenta l e f fec t on sugarcane 

p roduc t iv i t y . Correct ive measures a re , t he re fo re , required 

in order t o make t h i s h igh-cos t , h igh- tech i r r i g a t i o n 

system a grand success . 



Plate-3 : Biwall drip irr igation unit 

7"- 0~f8° 

Plate-4 ; Biwall drip i r r igat ion method for 
' sugarcane 
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5.12 Tota l Receipts of the Li f t I r r i g a t i o n Scheme and 
Biwall Drip I r r i g a t i o n Unit 

The l i f t i r r i g a t i o n scheme and biwall d r i p i r r i g a ­

t i o n un i t received the revenue mainly from i r r i g a t i o n 

charges . I r r i g a t i o n water was supplied t o the c u l t i v a t o r s 

in the command of the l i f t i r r i g a t i o n scheme t o i r r i g a t e 

sugarcane and other perennia l and seasonal crop by surface 

method and only t o sugarcane and perennial f ru i t crops by 

biwall dr ip i r r i g a t i o n method and the water charges were 

co l lec ted from the c u l t i v a t o r s . The management could meet 

the expenses on account of opera t ing cos t s of the l i f t 

i r r i g a t i o n scheme/biwall dr ip i r r i g a t i o n un i t through the 

r e c e i p t s r ea l i s ed through co l l ec t i on of water cha rges . The 

d e t a i l s of the r e c e i p t s , opera t ing cos t s , net r e t u r n s , 

addi t iona l bene f i t s , add i t iona l cos t s and benef i t - cos t 

r a t i o of the l i f t i r r i g a t i o n scheme and biwall d r i p i r r i ­

gat ion un i t are presented in Table 24. 

As discussed e a r l i e r , i r r i g a t i o n water was made 

ava i lab le from l i f t i r r i g a t i o n scheme t o i r r i g a t e seasonal 

crops on 93.60 hec ta res of land and perennial crops on 

63.20 hec tares of land of which the area under sugarcane 

was 48.00 h e c t a r e s . The water charges for i r r i g a t i n g 

these crops by surface method were co l lec ted a t the r a t e 

of Rs. 500.00 per hec tare for t h e seasonal crops and 

Rs . 3000.00 per hec ta re for t he perennia l c rops . On 
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Table 24. Details of annual receipts and costs of the lift 
irrigation scheme and biwall drip irrigation unit 

Particulars Lift 
irrigation 
scheme 

Biwall drip 
irrigation 
unit 

10. 

Area coverage (ha) 

a) Seasonal crops 
b) Sugarc ane 
c) Perennial crops 

Rate of irrigation water 
charges per hectare (Rs.) 

a) Seasonal crops 
b) Sugarcane and 

perennial crops 

Receipts from i r r i g a t i o n 
charges during 18 
months (Rs.) 

93.60 
48.00 
15.20 

500.00 

3000.00 

receipts (Rs.) 

Total annual operating 
cost (Rs.) 

7 . Net re tu rns 

8 . Net addi t iona l 
benef i t (Rs.) 

157600.00 

378593.00 

-220993.00 

148.00 
29.20 

5 0 0 0 . 0 0 

a) Seasonal crops 46800.00 — 

b) Perennial crops 189600.00 886000.00 

4 . Tota l r e c e i p t s (Rs.) 236400.00 886000.00 

5 . Total annual 
590666.00 

765927.00 

-175261.00 

Additional annual 
benef i t s (Rs.) 

Additional annual 
co s t s (Rs.) 

1 1 . Benefi t -cost r a t i o 

45732.00 

433066.00 

387334.00 

1.12 
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i n s t a l l a t i o n of biwall d r i p i r r i g a t i o n un i t in the command, 

i r r i g a t i o n water was made ava i l ab le through biwall d r i p 

i r r i g a t i o n system exc lus ive ly for i r r i g a t i n g sugarcane crop 

and other perennial crops , and the water charges were 

col lec ted at the r a t e of Rs. 5000.00 per h e c t a r e . The 

supply of i r r i g a t i o n water t o sugarcane crop extended over 

the period of almost 17 t o 18 months, the t o t a l r e c e i p t s 

r e a l i s e d by the management dur ing t h i s period amounted to 

R s . 236400 (composed of Rs. 46800 from seasonal crops and 

Rs. 189601 from sugarcane and perennial crops) and 

Rs. 886000 from the l i f t i r r i g a t i o n scheme and biwall d r i p 

i r r i g a t i o n u n i t , r e s p e c t i v e l y . On annual b a s i s , the t o t a l 

r e c e i p t s from water charges worked out t o Rs. 157600 and 

Rs . 590666 for the l i f t i r r i g a t i o n scheme and biwal l d r i p 

i r r i g a t i o n u n i t , r e s p e c t i v e l y . 

The ana lys i s r e l a t i v e t o the operat ing cost of 

the l i f t i r r i g a t i o n scheme and biwall d r i p i r r i g a t i o n un i t 

has shown t h a t t he t o t a l opera t ing cos t of the r e spec t ive 

u n i t s worked out to Rs . 378593 and Rs. 765927 per annum. 

The comparison of the annual r e c e i p t s and annual opera t ing 

cos t s i nd ica t e s t h a t the l i f t i r r i g a t i o n scheme sustained 

the loss of Rs. 220993 per annuam. The biwall d r ip i r r i g a ­

t i o n un i t also sustained the l o s s of Rs . 175261 per annum. 

Thus, because of i n s t a l l a t i o n of biwall d r i p i r r i g a t i o n 

un i t in the command, the net addi t iona l benefi t t o the 
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e n t i r e un i t worked out t o Rs. 45732. The e n t i r e un i t can 

increase i t s net benef i t and become a s e l f - r e l i e n t one by 

way of increas ing the area under d r i p i r r i g a t i o n . This i s 

poss ib le because, the overhead cost remaining the same, 

the increase in the area under d r i p i r r i g a t i o n would 

r e s u l t in to lowering down the per hectare overhead cost of 

the e n t i r e u n i t . At present , the biwall dr ip i r r i g a t i o n 

un i t i s operat ing only for 5 t o 6 hours per day. There i s , 

t he re fo re , the po t en t i a l for I r r i g a t i n g addi t iona l area 

under the biwall d r i p i r r i g a t i o n u n i t . Based on the 

es t imates of the add i t iona l annual benef i t s and add i t iona l 

annual cos t s , the benef i t - cos t r a t i o for the e x i s t i n g un i t 

was ca lcula ted and i t worked out to be 1.12. 

5.13 Water Saving by Biwall Drip I r r i g a t i o n Unit 

The i r r i g a t i o n water use p rac t i ce adopted by the 

sugarcane c u l t i v a t o r s in the command of the l i f t i r r i g a ­

t i o n scheme was s imilar t o the one t h a t p rac t i sed by the 

farmers elsewhere in the i r r i g a t i o n p r o j e c t / l i f t i r r i g a ­

t i o n project command areas in the S t a t e . In general , 

farmers have been us ing excessive water t o i r r i g a t e sugar­

cane crop because of which the re are t he problems of 

wastage of water through deep perco la t ion and seepage, 

development of water- logging condi t ions and lowering down 

s o i l f e r t i l i t y because of development of s o i l s a l i n i t y and 

a l k a l i n i t y cond i t ions . These problems associated with the 
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surface i r r i g a t i o n method could be avoided only through the 

p rac t i ce of applying l imi ted water t o i r r i g a t e the crop 

based on i t s water in take requirement . The biwall d r i p 

i r r i g a t i o n uni t has been considered t o be the most appropr i ­

a te solut ion in t h i s regard as i t enables the producers 

apply l imited i r r i g a t i o n water t o the crop as per i t s 

requirement, and thereby i t saves the water t o a considerable 

ex t en t . An addi t iona l attempt was, t he r e fo re , made t o 

est imate the saving of i r r i g a t i o n water for sugarcane crop 

through adoption of biwall d r i p i r r i g a t i o n system. For t h i s 

purpose, the t o t a l requirement of i r r i g a t i o n water for sugar­

cane crop grown under surface i r r i g a t i o n method and b iwal l 

d r i p i r r i g a t i o n method has been worked out separa te ly a t the 

system l eve l and the d e t a i l s of the same are given in 

Table 25. 

I t could be revealed from the t a b l e t h a t p r io r t o 

i n s t a l l a t i o n of d r ip i r r i g a t i o n u n i t , the l i f t i r r i g a t i o n 

scheme worked for 9720 hours during the period of 18 months 

and i r r i g a t e d the area of 156.80 hec ta res with the hourly 

discharge of 8.136 lakh l i t r e s of water . The t o t a l 

discharge of water during 18 months worked out t o be 

79081.92 lakh l i t r e s . Out of t h i s , the a l l oca t ion of water 

for sugarcane was 52944.68 lakh l i t r e s . Thus, t he per 

hec ta re i r r i g a t i o n water requirement of sugarcane crop 

worked out t o 837.73 lakh l i t r e s by surface i r r i g a t i o n 

method dur ing i t s l i f e per iod . 
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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 lift irrigation scheme 

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

a) For sugarcane s 

b) For other crops = 

Total = 

B. 

63.20 hectares 

93.60 hectares 

156.80 hectares 
2. Total operational hours 

during sugarcane crop 
season of 18 months = 

3. Per hour discharge of water = 

4. Total discharge of water = 
during 18 months = 

5. a) Water allocation for 
sugarcane = 

b) Water allocation for 
other crops = 

6. Per hectare water for 
sugarcane = 

9720 hrs 
8.136 lakh l i t s 

9720 X 8.136 
79081.92 lakh l i t s 

= 5 2944.68 lakh l i t s 

= 26137.25 lakh l i t s 

«s 837.73 lakh l i t s 

Particulars for biwall drip irrigation unit 

1. Total irrigated area 

a) For sugarcane 

b) For other crops 

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

3. Total discharge of water 
during 18 months 

4. a) Water allocation for 
sugarcane 

b) Water allocation for 
other crops 

5. Per hectare water for 
sugarcane 

1. Water saving 

2. Water saving in 
percentage 

as 148 hectares 
= 29.20 hectares 

= 2160 hrs 

= 55944 lakh lits 

= 55944 lakh lits 

= 29.2 X 378 

= 11037.6 lakh l i t s 

= 37 8.00 lakh l i t s 

= 837.73 - 378 
= 459.73 lakh l i t s 
= 5 4 . 8 8 



126 

Contrary to the above, the l i f t i r r i g a t i o n un i t 

worked only for 2160 hours to i r r i g a t e 148 hec tares of 

sugarcane crop and 29.20 hec ta res of other perennial crops 

under biwall d r ip i r r i g a t i o n system. The t o t a l discharge 

of water through biwall d r i p i r r i g a t i o n un i t worked out t o 

55944 lakh l i t r e s to i r r i g a t e 148 hec ta res of sugarcane 

area, and for other crops 11037.6 lakh l i t r e s by biwall 

d r i p i r r i g a t i o n method during the period of 18 months. 

Thus, the per hectare water requirement of sugarcane crop 

worked out to 378.00 lakh l i t r e s under the biwall dr ip 

i r r i g a t i o n method. The i r r i g a t i o n water saving worked out 

to 459.73 lakh l i t r e s per hec ta re . Thus, the water saving 

was as much as 54.88 per cent because of adoption of biwall 

d r i p i r r i g a t i o n system for sugarcane crop in the area . 

5.14 Farm Level Benefi ts of Biwall Drip I r r i g a t i o n 
Method 

From the foregoing d iscuss ion , i t i s c lea r t h a t 

the biwall drip i r r i g a t i o n un i t has r e su l t ed in to water 

saving, labour saving, f e r t i l i z e r saving, and y ie ld 

increase of sugarcane a t the farm l e v e l . I t being the 

high- tech c a p i t a l in tens ive method of i r r i g a t i o n , t h e r e has 

been excessively a d d i t i o n a l investment in order t o i n s t a l l 

d r ip i r r i g a t i o n uni t in the command of the l i f t i r r i g a t i o n 

scheme. As mentioned e a r l i e r , these addi t iona l cos ts have 

been shared p a r t l y by the sugarcane grower 's and p a r t l y by 
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the sugar factory af te r removal of subsidy component. The 

benef i t s r e a l i s e d by the sugarcane growers in terms of 

labour saving, f e r t i l i z e r saving and y ie ld increase a re , 

in e f fec t , the r e s u l t a n t outcome of the addi t iona l co s t s 

incurred by the farmers on account of con t r i bu t i ng t h e i r 

share to the t o t a l investment cost of the d r ip i r r i g a t i o n 

u n i t . I t was, therefore , thought more appropria te to 

compare the add i t iona l benef i t s of d r i p i r r i g a t i o n un i t 

with the addi t iona l cos t incurred by sugarcane growers on 

account of biwall d r i p i r r i g a t i o n uni t at the farm l e v e l . 

Table 26 presents the d e t a i l s of the per hec tare addi ­

t i o n a l production cos t , add i t i ona l y i e ld , add i t iona l t o t a l 

income and net add i t iona l r e t u r n s on account of adoption 

of biwall d r ip i r r i g a t i o n method for sugarcane on the low, 

medium, high and ove ra l l sugarcane p roduc t iv i ty groups of 

farms. 

The c r i t i c a l examination of the f igures given in 

Table 26 revea l s t h a t the per hectare add i t iona l output 

and t o t a l r e t u r n from sugarcane crop grown under biwal l 

d r i p i r r i g a t i o n method were 24.32 tonnes and Rs . 13989.19 

over and above t h a t of the sugarcane crop grown under 

surface i r r i g a t i o n method. As against t h i s , the add i t iona l 

cost in sugarcane production cos t due t o adoption of biwall 

d r ip i r r i g a t i o n un i t was t o the extent of Rs. 12354.53 per 

h e c t a r e . The sugarcane growers could r e a l i s e addi t iona l 



T a b l e 2 6 . Per h e c t a r e a d d i t i o n a l c o s t s and a d d i t i o n a l r e v e n u e from s u g a r c a n e due t o a d o p t i o n 
of b i w a l l d r i p i r r i g a t i o n method 

P a r t i c u l a r s Sugarcane p r o d u c t i v i t y g r o u p s 
O v e r a l l 

Low Medium High 

4 . 

5. 

Per h e c t a r e p r o d u c t i o n c o s t of s u g a r c a n e ( R s . ) 

a) Su r face i r r i g a t i o n 28101.53 

b) B iwa l l d r i p i r r i g a t i o n 36636 .11 

A d d i t i o n a l c o s t 8534.5 8 

Per h e c t a r e t o t a l o u t p u t of s u g a r c a n e (Tonnes) 

a) Su r face i r r i g a t i o n 8 9 . 4 8 

b) B iwal l d r i p i r r i g a t i o n 8 7 . 8 8 

A d d i t i o n a l y i e l d - 1.60 

Per h e c t a r e t o t a l v a l u e of o u t n u t of s u g a r c a n e (Rs . ) 

a) 

b) 

Su r face i r r i g a t i o n 

B iwa l l d r i p i r r i g a t i o n 

A d d i t i o n a l t o t a l r evenue 

Per h e c t a r e n e t a d d i t i o n a l r e t u r n s from b i w a l l 
d r i p i r r i g a t i o n method (Rs.) 

B e n e f i t - c o s t r a t i o ( A d d i t i o n a l n e t r e t u r n s •—-
A d d i t i o n a l p r o d u c t i o n c o s t ) 

28103.27 

33385.30 

5282 .03 

- 3 2 5 2 . 5 5 

0 .62 

23204.54 24662 .85 

34532.69 3 9 8 1 8 . 8 6 

11328.15 1 5 1 5 6 . 0 1 

90 .00 

110 .10 

20.10 

27983.01 

40535.00 

12551.99 

1223.84 

1.11 

9 3 . 3 2 

1 4 1 . 0 0 

4 7 . 6 8 

3 0 5 4 3 . 0 3 

51555 .30 

21012 .27 

5356.26 

1.39 

25010.97 

37365.50 

12354.53 

91.14 

115.46 

24.32 

28892.61 

42881.80 

13989.19 

1634.66 

1.13 

CO ' 
00 
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n e t r e t u r n of R s . 1 6 3 4 . 6 6 p e r h e c t a r e due t o a d o p t i o n of 

b i w a l l d r i p i r r i g a t i o n m e t h o d . T h e r e w a s , however , no 

u n i f o r m i t y w i t h r e g a r d t o t h e n e t r e t u r n s o f b i w a l l d r i p 

i r r i g a t i o n t e c h n o l o g y among t h e f a r m s b e l o n g i n g t o d i f f e ­

r e n t s u g a r c a n e p r o d u c t i v i t y g r o u p s . In t h e c a s e of t h e 

medium and h i g h s u g a r c a n e p r o d u c t i v i t y g r o u p s of f a r m s , 

t h e n e t a d d i t i o n a l r e t u r n worked o u t t o R s . 1 2 2 3 . 8 4 and 

R s . 5 0 5 6 . 2 6 p e r h e c t a r e , r e s p e c t i v e l y . C o n t r a r y t o t h i s , 

t h e low s u g a r c a n e p r o d u c t i v i t y g r o u p of f a r m s s u s t a i n e d 

a n e t l o s s of R s . 3 25 2 .55 p e r h e c t a r e b e c a u s e o f a d o p t i o n 

of b i w a l l d r i p i r r i g a t i o n method f o r s u g a r c a n e c r o p on 

t h e i r f a r m s . An a t t e m p t h a s , t h e r e f o r e , been made f o r 

c a l c u J a t i n g b e n e f i t - c o s t r a t i o f o r s u g a r c a n e p r o d u c t i v i t y 

g r o u p s of f a r m s . At t h e o v e r a l l l e v e l , t h e b e n e f i t - c o s t 

r a t i o worked o u t t o 1 . 1 3 , w h i l e f o r t h e low, medium and 

h i g h s u g a r c a n e p r o d u c t i v i t y g r o u p s of f a r m s , t h e b e n e f i t -

c o s t r a t i o s came t o 0 . 6 2 , 1 .11 and 1 . 3 9 , r e s p e c t i v e l y . 

5 . 1 5 B e n e f i t - C o s t R a t i o and R a t e o f R e t u r n A n a l y s i s 

The b e n e f i t - c o s t r a t i o f o r any p r o j e c t i n d i c a t e s 

u s w h e t h e r o r n o t t h e c o s t s of t h e p r o j e c t a r e f u l l y 

r e c o v e r e d f rom t h e b e n e f i t s . T h e r e f o r e , t h e b e n e f i t - c o s t 

r a t i o fo r t h e b i w a l l d r i p i r r i g a t i o n u n i t was c a l c u l a t e d 

by u s i n g t h e f o l l o w i n g f o r m u l a : 

Ne t a d d i t i o n a l a n n u a l b e n e f i t 
Bene f i t - C o s t _ —, —— 

r a t i o I n t e r e s t on Annual Annual 
fixed c a p i t a l + working + deprec ia -
investment cos t t i o n 
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Furthermore, an attempt has been made to es t imate 

the benefi t . cos t r a t i o for the e n t i r e system by way of 

pooling together the farmer leve l and biwall d r ip i r r i g a ­

t i o n uni t level addi t iona l cos t s and addi t ional benef i t s 

of the system as shown in Table 27. 

Table 27. Benef i t -cost r a t i o for the e n t i r e system 

P a r t i c u l a r s Farmer leve l System leve l Tota l 
c o s t s / b e n e f i t s c o s t s / b e n e f i t s 

1. Additional 
costs (Rs.) 2189223 387374 2576557 

2. Additional net 

r e tu rn s (Rs.) 2478885 433066 2911951 

3 . Benefi t -cost r a t i o 2911951 
= 1.13 

2576557 

Thus, for the biwall d r i p i r r i g a t i o n system as a 

whole, the bene f i t - cos t r a t i o worked out to 1.13. 

The r a t e of r e tu rn for t he biwall d r ip i r r i g a t i o n 

un i t was ca lcu la ted by the formula, 

B - C - K/n 
i = x 100 

K 
where, 

i = Rate of r e tu rn on c a p i t a l investment in 
per cent 

B = Total annual benef i t s 
C = Annual opera t ing cos t s 
K = Gross c a p i t a l investment 
n = Life of biwal l d r ip i r r i g a t i o n un i t in 

years 



The r a t e of r e t u r n for the biwal l d r i p i r r i g a t i o n 

uni t has been estimated as 30.73 per cen t . 

5.16 Projec t ions of Operating Costs and Benefi ts of the 
Biwall Drip I r r i g a t i o n Unit Using Saved Water 

The foregoing discuss ion revealed t h a t the e x i s t i n g 

biwall d r i p i r r i g a t i o n system for sugarcane was benef ic ia l 

to the farmers and the sugar fac tory as well in some 

r e s p e c t s . The comparison of annual r e c e i p t s and annual 

operat ing cos t s of l i f t i r r i g a t i o n scheme and biwal l d r i p 

i r r i g a t i o n un i t , however, indicated t h a t the biwall d r i p 

i r r i g a t i o n un i t sustained a l o s s . The e n t i r e biwall d r ip 

i r r i g a t i o n un i t can avoid t h i s loss and become a se l f -

r e l i a n t one by increas ing the area under biwall d r ip i r r i ­

ga t ion . This i s poss ib le by using saved i r r i g a t i o n water . 

An attempt was, t he re fo re , made to find out the addi t iona l 

area t h a t could be i r r i g a t e d by saved water along with 

addi t ional investment and opera t ing cos t s and benef i t s for 

the farmers and the system as a whole. 

The d e t a i l s of the addi t ional investment c o s t s , 

opera t ing cos t s , t o t a l r e c e i p t s , net addi t iona l benefi t and 

benef i t - cos t r a t i o s for the proposed addi t iona l a rea under 

sugarcane t o be i r r i g a t e d by biwal l d r i p i r r i g a t i o n un i t 

are given in Table 28. 

The t o t a l quant i ty of saved water was 12125 lakh 

l i t r e s . With t h i s add i t iona l i r r i g a t i o n water, i t w i l l be 
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possible to irrigate 32 hectares of land under sugarcane 

crop. If we assume that the additional area to be irri­

gated (3 2 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 biwall 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 receipts of 

Rs. 106667 to the sugar factory and Rs. 694667 to the 

farmers. When the additional operating cost is substracted 

from the additional total receipts, the proposed expansion 

plan is expected to yield net additional benefits of 

Rs. 23667 to the sugar factory and Rs. 188091 to the 

farmers. With the additional operating cost of Rs. 589576 

and additional annual receipts of Rs. 8013 34, the benefit -

cost ratio of the proposed expansion plan works out to 1.36 
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Table 28. Projec t ions of opera t ing cos t s and benef i t s of 
the biwall d r i p i r r i g a t i o n un i t using saved 
water 

1, 

2, 

P a r t i c u l a r s Quantity 

Tota l quant i ty of water saved (lakh l i t s ) 

Additional area t h a t could be i r r i g a t e d 
with saved water (ha) 

Additional investment cost for expanding 
biwall d r i p i r r i g a t i o n un i t (net of subsidty) 

(a) for sugar factory (Rs.) 

(b) for farmers (Rs.) 

Tota l 

Additional annual opera t ing cost (Rs.) 

(a) for sugar factory (Rs.) 

(b) for farmers 

( i) Biwall cost 

( i i ) Crop production cost 

Total 

Additional t o t a l annual r e c e i p t s (Rs.) 

(a) To sugar factory 

(b) To farmers 

Tota l 

Addit ional net benef i t (Rs.) 

(a) To sugar factory 

(b) To farmers 

Tota l 

12125 

32 

190000 

188000 

378000 

83000 

56400 

45 0176 

589576 

106667 

694667 

801334 

23667 

188091 

211758 
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Table 28 (Contd ) 

P a r t i c u l a r s 

7 . Rat io of the add i t iona l benef i t s and 
add i t iona l co s t s 

8. Estimated t o t a l annual bene f i t s for the 
system as a whole on using e n t i r e saved 
water (Rs.) 

(a) for 177.20 hec ta res 

(b) for 3 2 hec ta res 

Total 

9 . Estimated t o t a l annual cost for the 
system as a whole on using e n t i r e saved 
i r r i g a t i o n water (Rs.) 

(a) for 177.20 hec ta res 

(b) for 32 hec tares 

Tota l 

10. Estimated Benefit-Cost r a t i o for the system 
as a whole on using e n t i r e saved i r r i g a t i o n 
water 

Quantity 

1.36 

2911951 

801334 

3713285 

2576557 

589576 

3166133 

1.17 

I t has been observed t h a t the annual benef i t s and 

annual opera t ing cos t of the e x i s t i n g biwall d r i p i r r i g a ­

t i o n un i t amount to Rs. 2911951 and Rs. 2576557, r e s p e c t i ­

ve ly . If we add the annual bene f i t s and annual cos t s of 

the proposed expansion plan t o those of the e x i s t i n g annual 

benef i t s and annual cos t s , the benef i t - cos t r a t i o for the 

biwall d r i p i r r i g a t i o n un i t us ing the e n t i r e saved i r r i g a ­

t i o n water works out t o 1.17. Besides, the i n t e r n a l r a t e 

of r e tu rn for the biwall d r ip i r r i g a t i o n un i t as a whole 

using the e n t i r e saved i r r i g a t i o n water w i l l be 36.02 per cent , 
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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 tha biwall drip irrigation 

method, majority of the participating farmers opined that 

the benefits 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 irrigation 

method, the requirement of labour for irrigation and inter-

culturing operations reduced to a greater extent. In 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

ciencies in irrigation water distribution system and 

ineffective operation, maintenance, and repair (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 biwall 

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 i r r i g a t i o n water be d i s t r i b u t e d equi tably among 

a l l the p a r t i c i p a t i n g farmers by way of adopting e f f ec t ive 

r o t a t i o n system. The defec ts in the system be removed 

wherever necessary to maintain proper pressure t o d i s t r i b u t e 

water at the root zone of the crop throughout t he f i e ld a t 

c onstant r a t e . 

(4) There has been saving of i r r i g a t i o n water because 

of adoption of biwall d r i p i r r i g a t i o n system. The farmers 

suggested t h a t the i r r i g a t i o n water thus saved be a l loca ted 

t o them to bring add i t iona l ar'ea under i r r i g a t i o n . 

(5) The management should take up the work of chemical 

ana lys i s of so i l and water and a l l oca t e water t o sugarcane 

crop according t o s o i l pH, so i l type and e l ec t ro -conduc t iv i t y 

of s o i l so as to improve so i l -p lan t -wa te r r e l a t i o n s h i p t o a 

higher l e v e l . 

5.18 Opinions of Management Regarding the Li f t I r r i g a t i o n 
Scheme and Biwall Drip I r r i g a t i o n Unit 

The work e f f ic iency and r e s p o n s i b i l i t y of the manage­

ment body ( i . e . l i f t i r r i g a t i o n d iv i s ion of t he sugar factory) 

have undergone some changes consequent upon i n s t a l l a t i o n of 

biwall d r i p i r r i g a t i o n system on the e x i s t i n g l i f t i r r i g a t i o n 

scheme. The experiences and suggestions of the management in 

t h i s regard are mentioned below : 

In the view of the management, the biwal l d r i p i r r i ­

gation system i s r e l a t i v e l y more e f f i c i e n t and e f fec t ive in 
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irrigating sugarcane crop as compared to the earlier method 

of irrigating the crop with lift 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 ill 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 

area. 

(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 

different 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. 
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(4) To be able to implement this new technology, 

government should make available adequate funds to the 

sugar factories to enable them install biwall drip irri­

gation units in the command of the existing lift irriga­

tion schemes in their jurisdiction. 

f.TJftO 



 
 
 
 
 
 
 
 

 



SUMMARY AND CONCLUSIONS 



6. SUMMARY AND CONCLUSIONS 

Among the various inputs required for crop produc­

tion, water is the most important and basic input besides 

land for growing crops. Also, water is the vital need of 

a man for his various activities. If water is not 

controlled and managed properly, water creates problems 

such as flood hazards, soil quality deterioration, ill 

health, environmental degradation, etc., which are of 

serious 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 resources. 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 production in virtually all of India. The 

available empirical evidence reveals that near about 40 per 

cent of irrigation potential has remained to be exploited 

as yet at the national level. Due to the inefficient irri­

gation water management practices 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 a v a i l a b i l i t y of i r r i g a t i o n water, t he re i s tendency among, 

the farmers of d ive r t i ng ava i lab le water resources in favour 

of high pay-off crops and a lso using water by I l l e g a l means. 

The losses of water are a l so through conveyance, evaporat ion, 

perco la t ion and seepage by using t r a d i t i o n a l methods of i r r i ­

ga t ion . 

Among the cash crops grown in Maharashtra, sugarcane 

i s the most important crop sharing about 3.83 lakh hec ta res 

of gross cropped area and near ly 80 per cent of the t o t a l 

i r r i g a t i o n water resources of the S t a t e . The sugarcane 

production in Maharashtra has been charac te r ized by dec l ine 

in p roduc t iv i ty per un i t of land and i r r i g a t i o n water 

resources because of low i r r i g a t i o n water suppl ies to the 

crop in some areas and due t o excessive use of i r r i g a t i o n in 

c e r t a i n other areas where the problems l i ke waterlogging, 

dec l in ing produc t iv i ty of so i l and production have been 

observed. The t r a d i t i o n a l flow method of i r r i g a t i n g sugar­

cane i s charac ter i sed by uneven d i s t r i b u t i o n of water which 

r e s u l t s in poor y i e l d s . Over i r r i g a t i o n r e s u l t s in to 

gradual bu i l t - up of waterlogging and progressive b u i l t - u p 

of s a l i n i t y making s o i l s unsu i tab le for c u l t i v a t i o n . Due to 

i ne f f i c i en t i r r i g a t i o n water management p r a c t i c e s at the 

system and farm l e v e l s , the p roduc t iv i ty of sugarcane has 

been d e c l i n i n g . 

In t h i s context , the technology of applying water 
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t o rootzone area of sugarcane through biwall d r i p i r r i g a ­

t i on system seems t o be advantageous to the farmers. The 

advantages of biwall d r i p i r r i g a t i o n technology in terms 

of havinq control over optimum combinations of i r r i g a t i o n 

water with other y ie ld increas ing inputs and saving water 

t o bring addi t iona l cropped area under i r r i g a t i o n have 

been admired by a large number of farmers . The other 

advantages of biwall d r i p i r r i g a t i o n technology include 

reduced s o i l e ros ion, minimal weed growth, decreased water 

losses through t r a n s p i r a t i o n , labour saving for i n t e r -

cu l t u r i ng and p lant p ro tec t ion opera t ions , saving of 

f e r t i l i z e r s and minimal incidence of pes t s and d i s e a s e s . 

I t i s possible t o obtain b e t t e r y i e ld s and qua l i t y 

products with the use of biwall d r ip i r r i g a t i o n method. 

Recently a la rge scale biwall dr ip i r r i g a t i o n 

un i t has been es tab l i shed in Ankalkhop v i l l a g e of Tasgaon 

Tansi l in Sangli d i s t r i c t at the auspices ot Vasantdada 

Shetkari Sahakari Sakhar Karkhana L td . , Sangl i . This un i t 

has been es tab l i shed on the ex i s t ing cooperat ive l i f t 

i r r i g a t i o n pro jec t on about 177.20 hec ta res of land . The 

study on "Economic Efficiency of Drip I r r i g a t i o n in Sugar­

cane Production in the Command of the Cooperative L i f t 

i r r i g a t i o n Project in Sangli D i s t r i c t " was undertaken with 

the following ob jec t ives : 

(1) To es t imate investment and opera t ing cos t s of 
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dr ip i r r i q a t i o n in the command of the cooperat ive l i f t 

i r r i g a t i o n pro jec t , 

(2) To study r e l a t i v e economics of sugarcane produc­

t i on with d r i p i r r i g a t i o n and surface i r r i g a t i o n methods 

in the command of cooperative l i f t i r r i g a t i o n p ro jec t , and 

(3) To assess economic benef i t s and judge economic 

eff ic iency of d r i p i r r i g a t i o n un i t in the command of the 

cooperative l i f t i r r i g a t i o n p r o j e c t . 

The study was based on the micro l eve l data r e l a t ­

ing t o var ious aspects of the use of d r i p i r r i g a t i o n in 

sugarcane production on the farms in the command of the 

cooperat ive l i f t i r r i g a t i o n projec t in Ankalkhop v i l l a g e of 

Sangli d i s t r i c t for the years 1987-88 and 1989-90. The 

farm level information on var ious aspects of c a p i t a l i nves t ­

ment and resource use s t r u c t u r e , production c o s t s , output , 

gross re tu rns and net r e t u rn s of sugarcane and other crops 

grown on the farms of the p a r t i c i p a t i n g farmers was 

obtained from the sample of 90 sugarcane growing farmers in 

the command of the l i f t i r r i g a t i o n scheme at two po in t s of 

time i . e . before and af te r i n s t a l l a t i o n of biwall d r i p i r r i ­

gation u n i t . The sample of 90 sugarcane farms (with biwal l 

d r i p i r r i g a t i o n un i t ) was equal ly divided in to 3 sugarcane 

p roduc t iv i ty groups v i z . , low, medium and high with the 

sugarcane p roduc t iv i ty as 75 to 100 tonnes, 101 t o 125 

tonnes and 126 tonnes and above per hec tare , r e s p e c t i v e l y . 
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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 personal interview with the help of a questionnaire 

specially designed for the purpose. Similarly, the data on 

total investment costs and operating costs of lift irriga­

tion scheme and biwall drip irrigation unit were obtained 

through personal interview and the records available with 

the office of the concerned project. 

The data thus collected were compiled 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 the lift 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 lift 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 summarized 

below. 

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

biwall drip irrigation system were the members of the 
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cooperative l i f t i r r i g a t i o n scheme. The average s ize of 

family was 4.92, a t the ove ra l l l e v e l , and i t var ied within 

a narrow range among the d i f f e r en t sugarcane p roduc t iv i ty 

groups of farms. The composition of famil ies d i f fered 

s l i a h t l y among the var ious sugarcane p roduc t iv i ty groups of 

farms. About half of the family members were ea rners and 

the remaining dependents in a l l the sugarcane p roduc t iv i ty 

groups of farms. 

(2) The level of education of the family members 

increased as the s ize of family decreased. About 28.50 per 

cent , 11.55 per cent and 10.66 per cent of the members 

were i l l i t e r a t e in the low, medium and high sugarcane 

produc t iv i ty groups of farms, r e s p e c t i v e l y . The l i t e r a c y 

percentage was low among the c h i l d r e n . 

(3) There was no spec i f i c r e l a t i o n s h i p between the s ize 

of farm and p roduc t iv i ty leve l of sugarcane. The d i s t r i b u ­

t i o n of small farms among d i f fe ren t p roduc t iv i ty l e v e l s of 

sugarcane was equa l . A majori ty of the medium sized farms 

had low product iv i ty l eve l of sugarcane. In the case of the 

la rge sized farms, however, r e l a t i v e l y a la rge number of 

farms had medium and high p roduc t iv i ty l eve l s of sugarcane. 

(4) Among the farm famil ies , the average s ize of hold­

ing was 1.48, 1.81, 1.94 hec ta res in respect of the low, 

medium and high sugarcane p roduc t iv i ty groups of farms. 

About 95.43 per cent of the holding was under c u l t i v a t i o n 
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before d r i p i r r i g a t i o n and 93.71 per cent holding was under 

c u l t i v a t i o n af ter d r i p i r r i g a t i o n . The cropping i n t e n s i t y 

was 108.38 per cent and 101.22 per cent before and a f te r 

d r i p i r r i g a t i o n , r e s p e c t i v e l y . The cropping i n t e n s i t y was 

r e l a t i v e l y higher in the medium sized sugarcane p roduc t i ­

v i t y group of farms than r e s t of the groups of farms. 

(5) The average cropping p a t t e r n of the sample farms 

showed t h a t , at the ove ra l l l e v e l , the area under sugarcane 

was 69.86 per cent of the gross cropped area before d r i p 

i r r i g a t i o n . I t , however, increased t o 82.53 per cent a f te r 

d r i p i r r i g a t i o n . Out of t h i s t o t a l area, the share of 

sugarcane with d r i p i r r i g a t i o n technology was 57,83 per 

cent and t h a t of sugarcane with t r a d i t i o n a l i r r i g a t i o n 

method was 24.70 per c e n t . The area shares of khar i f jowar, 

soybean, wheat, gram and grapes in the gross cropped area 

decreased by 1.25 t o 5.50 per cent af ter in t roduct ion of 

biwall d r ip i r r i g a t i o n technology. 

(6) The c a p i t a l investment for l i f t i r r i g a t i o n scheme 

v/as Rs. 14.56 lakhs including the jack-wel l of Rs. 3.09 

lakhs, intake well of Rs. 1.03 lakhs and pipe l i n e system 

of Rs. 4.35 lakhs . The t o t a l investment cost for b iwal l 

d r i p i r r i g a t i o n un i t was Rs. 56.27 lakhs composed of main 

pipe l i ne of Rs. 5.02 lakhs, sub-main pipe l i n e of Rs . 3.30 

lakhs , l a t e r a l of Rs . 5.11 lakhs, b iwal l of Rs . 25.07 lakhs 

and e l e c t r i c motors of Rs . 4.53 l akhs . The investment in 
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other components was Rs . 11.00 l akhs . In the t o t a l i n v e s t ­

ment cost of Rs. 56.27 lakhs, the loan from Sangli D i s t r i c t 

Central Cooperative Bank was Rs. 21.77 lakhs, the con t r ibu­

t i o n from Vasantdada Shetkari Sahakari Sakhar Karkhana Ltd . , 

Sangli was Rs. 15.00 lakhs and the Government subsidy was 

Rs . 19.50 l akhs . 

(7) The per farm t o t a l investment cost on account of 

biwal l d r i p i r r i g a t i o n system amounted t o Rs. 2875 0.54, 

Rs. 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 p roduc t iv i ty groups of farms, 

r e s p e c t i v e l y . At the ove ra l l l e v e l , the t o t a l investment 

cos t in biwal l d r i p i r r i g a t i o n un i t was Rs . 36422.79 per 

farm and Rs. 38041.68 per h e c t a r e . The funds required for 

meeting investment cost were ra i sed from the sources such as 

loan, sugar factory con t r ibu t ion and government subsidy. At 

the overa l l l eve l , the r e l a t i v e con t r ibu t ions of loans from 

the Sangli D i s t r i c t Central Cooperative Bank, funds from 

Vasantdada Shetkar i Sahakari Sakhar Karkhana Ltd . , Sangli 

and government subsidy to the t o t a l funds requi red for meet­

ing investment cost were 40.18, 26.64 and 33.18 per cent , 

r e spect i v e l y . 

(8) The annual operat ing cost of l i f t i r r i g a t i o n scheme 

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

va r i ab l e cost of Rs. 178793. The annual opera t ing cost of 
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biwall d r i p i r r i g a t i o n uni t was Rs. 1325551 composed of 

Rs. 1036858 as fixed cost and Rs. 288693 as va r iab le c o s t . 

(9) The input use s t ruc tu re of sugarcane grown under 

surface i r r i g a t i o n and biwall d r i p i r r i g a t i o n methods 

revealed t h a t , at the ove ra l l l eve l , the per hectare men 

and women labour use l e v e l s decl ined from 124.90 days and 

129.83 days for surface i r r i g a t i o n method t o 67.12 days 

and 116.33 days, r e spec t ive ly , when grown under biwall d r ip 

i r r i g a t i o n method. The per hectare requirement of bullock 

labour declined s l i g h t l y and t h a t of t r a c t o r hours remained 

the same for the crops grown under surface I r r i g a t i o n 

method and biwall d r i p i r r i g a t i o n method. The labour 

i n t e n s i t y for sugarcane was more in low produc t iv i ty group 

of farms than r e s t of the two groups. Under biwall d r i p 

i r r i g a t i o n method, the per hec ta re requirement of men 

labour, women labour and bullock labour for sugarcane crop 

declined by about 64 mandays, 20 woman days and 2.50 bullock 

pai r days, r e spec t ive ly as compared t o surface i r r i g a t i o n 

method, among the d i f f e r en t sugarcane p roduc t iv i ty groups 

of farms. The per hec tare requirement of sugarcane s e t t s 

was approximately 25600 s e t t s before d r i p i r r i g a t i o n and 

26686 s e t t s af ter d r i p i r r i g a t i o n . The use l e v e l s of N, 

P 0 and K 0 for sugarcane were 65 0 kg, 469 kg and 367 kg 

per hec ta re , r e spec t ive ly , when grown under surface i r r i g a ­

t i on method before d r i p i r r i g a t i o n and 443 kg, 205 kg and 
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319 kg, r e spec t ive ly af te r adoption of d r i p i r r i g a t i o n 

method for the crop. 

(10) At the ove ra l l l e v e l , t he per hectare t o t a l cost 

of production of sugarcane before d r i p i r r i g a t i o n was 

Rs. 25 010.97. The cost of production at Cost-A and Cost-B 

l e v e l s worked out t o be Rs. 17333.33 and Rs. 24200.47 per 

hec ta re , r e s p e c t i v e l y . The t o t a l cost of production of 

sugarcane grown under biwall d r ip i r r i g a t i o n method was 

Rs. 37365.50 per hec ta re . The per hectare cost of produc­

t i o n a t Cost-A and Cost-B l e v e l s worked out t o Rs. 24455.19 

and Rs. 36336.24, r e s p e c t i v e l y . The per hectare t o t a l cost 

of production of sugarcane under biwall d r i p i r r i g a t i o n 

method for low, medium, and high sugarcane p roduc t iv i ty 

groups of farms were Rs . 36636.11, 34532.69, and 39818.86, 

re spect i ve ly . 

(11) The per hectare output of sugarcane was 91.14 

tonnes under surface i r r i g a t i o n method before i n s t a l l a t i o n 

of d r i p i r r i g a t i o n u n i t , at the ove ra l l l e v e l . As against 

t h i s , the per hectare output of sugarcane was 115.46 tonnes 

when grown under biwall d r ip i r r i g a t i o n system. Thus, the 

d i f ference in per hectare output of sugarcane grown under 

surface i r r i g a t i o n method and biwall d r i p i r r i g a t i o n method 

was a l i t t l e over 24 tonnes . The per hectare output of 

sugarcane under biwall d r i p i r r i g a t i o n method on the low, 

medium and high sugarcane p roduc t iv i ty groups of farms was 

observed as 87.88, 110.10, and 141.00 tonnes, r e spec t ive ly . 
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(12) i n g e n e r a l , t h e p e r h e c t a r e u s e l e v e l s o f mos t o f 

t h e i n p u t s were r e l a t i v e l y h i g h e r f o r d i f f e r e n t c r o p s ( o t h e r 

t h a n s u g a r c a n e ) on t h e sample f a rms d u r i n g t h e l a t t e r p e r i o d . 

The p e r h e c t a r e p r o d u c t i o n c o s t s of a l l t h e c r o p s t u r n e d o u t 

t o be s l i g h t l y h i g h e r f o r t h e c r o p s w h i c h were grown a f t e r 

d r i p i r r i g a t i o n t h a n t h o s e of t h e c r o p s w h i c h were grown 

b e f o r e d r i p i r r i g a t i o n . At t h e o v e r a l l l e v e l , t h e p e r 

h e c t a r e y i e l d l e v e l s o f a l l t h e c r o p s w h i c h were grown a f t e r 

b i w a l l d r i p i r r i g a t i o n w e r e h i g h e r by 8 .39 t o 1 5 . 4 0 p e r c e n t 

t h a n t h o s e of t h e c r o p s grown b e f o r e d r i p i r r i g a t i o n , t h e 

l o w e s t and t h e h i g h e s t y i e l d d i f f e r e n c e s b e i n g f o r soybean 

and g r a p e c r o p s , r e s p e c t i v e l y . 

(13) The t o t a l r e c e i p t s and o p e r a t i n g c o s t a n a l y s i s of 

t h e l i f t i r r i g a t i o n scheme and b i w a l l d r i p i r r i g a t i o n u n i t 

showed t h a t t h e a r e a u n d e r i r r i g a t i o n f o r l i f t i r r i g a t i o n 

scheme was 9 3 . 6 0 h e c t a r e s f o r s e a s o n a l c r o p s and 6 3 . 2 0 

h e c t a r e s f o r p e r e n n i a l c r o p s . The management o f t h e l i f t 

i r r i g a t i o n scheme r e a l i z e d t o t a l r e c e i p t s o f R s . 236400 

t h r o u g h i r r i g a t i o n w a t e r c h a r g e s d u r i n g t h e p e r i o d o f 18 

m o n t h s . So t h e t o t a l r e c e i p t s worked o u t t o R s . 157600 per 

annum a s a g a i n s t t h e t o t a l a n n u a l o p e r a t i n g c o s t of 

R s . 37859 3 . The l i f t i r r i g a t i o n scheme s u s t a i n e d a n e t l o s s 

o f R s . 220993 p e r annum. I n t h e c a s e of t h e b i w a l l d r i p 

i r r i g a t i o n u n i t , t h e a r e a u n d e r i r r i g a t i o n was 1 1 7 . 2 0 

h e c t a r e s of p e r e n n i a l c r o p s and t h e t o t a l r e c e i p t s were 
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Rs. 886000 during the period of 18 months. Thus, the total 

receipts worked out to Rs. 590666 per annum, whereas the 

total annual operating cost was Rs.765927. There was a net 

loss of Rs. 175 261 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. 387 334, the management could 

realize additional annual receipts of Rs. 433066 on installa­

tion of biwall drip irrigation unit. There was, thus, net 

benefit of Rs. 457 32 per annum to the management because of 

adoption of biwall drip irrigation technology in the command 

of the lift 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 837.7 3 lakh litres per hectare during the 

period of 18 months when grown under surface irrigation 

method. With the adoption of biwall drip irrigation method, 

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 5 4 per cent due to biwall 

drip irrigation technology. 

(15) The comparison of production costs, output and 

total returns of sugarcane grown under surface irrigation 
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method and biwall d r i p i r r i g a t i o n method revealed t h a t with 

add i t iona l production cost of Rs. 12354.53 per hec ta re , the 

p a r t i c i p a t i n g farmer could obtain add i t iona l output of 

sugarcane to the extent of 24.3 2 tonnes and thereby r e a l i z e 

add i t iona l r e tu rns of Rs. 13989.19 per hectare on account 

of adoption of biwall d r i p i r r i g a t i o n technology. Thus, 

the sugarcane grower could r e a l i z e addi t iona l net r e t u r n of 

Rs. 1634.66 per hec tare due to adoption of biwall d r i p i r r i ­

gation technology. There was no uniformity with regard t o 

the net r e t u rn s of biwall d r i p i r r i g a t i o n technology among 

the farms belonging t o d i f f e r en t sugarcane p roduc t iv i ty 

groups. In the case of the medium and high sugarcane 

p roduc t iv i ty groups of farms, the net add i t iona l r e t u r n s 

worked out t o Rs. 1223.84 and Rs. 5856.26 per hec ta re , 

r e s p e c t i v e l y , cont rary t o t h i s , the low sugarcane p roduc t i ­

v i t y group of farms sustained a loss of Rs . 3252.55 per 

hectare because of adoption of biwall d r ip i r r i g a t i o n techno­

logy. At the ove ra l l l e v e l , the bene f i t - cos t r a t i o of biwall 

d r i p i r r i g a t i o n method worked out as 1.13. Among the low, 

medium and high sugarcane p roduc t iv i ty groups of farms, the 

bene f i t - cos t r a t i o was 0.62, 1.11 and 1.39, r e s p e c t i v e l y . 

If we pool together the add i t iona l bene f i t s and add i t iona l 

cos t s r ea l i zed by the management and the p a r t i c i p a t i n g 

farmers due t o i n s t a l l a t i o n of d r ip i r r i g a t i o n un i t in t he 

command of the l i f t i r r i g a t i o n scheme then the bene f i t - cos t 

r a t i o for the system as a whole comes to 1.13 and the 

i n t e r n a l r a t e of r e t u r n works out t o 30.73 per c e n t . 
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(16) 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 yield 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, maintenance 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

buted 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 sugarcane as compared to the earlier method of 

irrigation with lift irrigation scheme. The benefits 

included saving of water, application of water at root zone, 

avoiding ill effects of 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 additional 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 lift 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 sugarcane. 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 Cooperative Bank and s,ugar 

factory. The subsidy component proved 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 inefficxency 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 pipes, interest on loan, increase in 

irrigation water charges, and rising prices of inputs . 

(8) 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 

period. 

(9) The adoption 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 

additional benefit of Rs. 45732 per annum. There is a 
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s c o p e fo r i n c r e a s i n g t h e b e n e f i t s of b i w a l l d r i p i r r i g a t i o n 

sy s t em i n t h e command by way of i n c r e a s i n g t h e a r e a u n d e r 

d r i p i r r i g a t i o n w i t h t h e u s e of saved w a t e r . At p r e s e n t , 

t h e b i w a l l d r i p i r r i g a t i o n u n i t i s o p e r a t i n g o n l y f o r 5 t o 

6 h o u r s p e r d a y . T h a t m e a n s , t h e r e i s f u r t h e r s c o p e f o r 

o p e r a t i n g t h e s y s t e m fo r more number of h o u r s d a i l y t o 

i r r i g a t e a d d i t i o n a l a r e a and t h e r e b y r e d u c i n g t h e p e r u n i t 

o p e r a t i n g c o s t . T h i s i s p o s s i b l e b e c a u s e t h e o v e r h e a d c o s t 

r e m a i n i n g t h e same, t h e i n c r e a s e i n t h e a r e a u n d e r d r i p 

i r r i g a t i o n would r e s u l t i n t o l o w e r i n g down t h e p e r h e c t a r e 

o v e r h e a d c o s t of t h e e n t i r e u n i t . 

(10) Based on the est imated q u a n t i t i e s of i r r i g a t i o n 

water applied t o sugarcane by surface i r r i g a t i o n method and 

biwall d r i p i r r i g a t i o n method, i t was concluded t h a t t he 

i r r i g a t i o n water saving for sugarcane was t o the extent of 

459.73 lakh l i t r e s per h e c t a r e . Thus, the water saving was 

as much as 54.88 per cent because of adoption of biwall d r i p 

i r r i g a t i o n system for sugarcane crop in the a rea . 

(11) Because of adoption of biwall d r i p i r r i g a t i o n 

method for sugarcane, the p a r t i c i p a t i n g farmers could get 

net add i t i ona l benefi t of Rs. 1634.66 per hectare over and 

above the crop grown under surface i r r i g a t i o n method. At 

the overa l l l e v e l , t he benef i t - cos t r a t i o of biwal l d r i p 

i r r i g a t i o n method worked out to 1.13. The bene f i t - cos t 

r a t i o for the e n t i r e system worked out t o 1.13. Also, the 
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internal rate of return for the biwall drip irrigation 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, 

etc., 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. 2 3667 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 

irriqation water is used for irrigatinq the additional area, 

the benefit-cost ratio for the entire biwall drip irrigation 

system as a whole would work out 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 irrigation 

system for sugarcane would certainly fetch a good dividend to 

the participating farmers and manaqement of biwall unit, and 

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

6.3 Policy Implications 

The success of biwall drip irrigation system for 

sugarcane depended entirely on the joint effort of the parti­

cipating farmers, management 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 available 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. 



161 

(3) For successful implementation of the biwall drip 

irrigation 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 about the 

mechanism, maintenance precautions and repairing 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. 
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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 
Sangli District 

Appendix - I 

Q u e s t i o n n a i r e 

A. FOR COOPERATIVE LIFT IRRIGATION AND DRIP IRRIGATION 
PROJECT 

I * G e n e r a l i n f o r m a t i o n a b o u t t h e l i f t i r r i g a t i o n 
scheme 

1 . Name of t h e Scheme : 

2 . Year o f e s t a b l i s h m e n t : 

3 . Command a r e a of t h e 
Scheme : 

4 . Name of t h e r i v e r : 

5 . V i l l a g e : 

6 . T a h s i l : 

7 . D i s t r i c t : 

I I . I n f o r m a t i o n a b o u t members 

S r . Type of Number T o t a l I r r i g a t e d 
No . members l a n d a r e a 

(ha) (ha) 

1 . M a r g i n a l f a r m e r s 
(be low 1 ha ) 

2 . S m a l l f a r m e r s 
(1 t o 2 ha ) 

3 . Medium f a r m e r s 
(2 t o 4 ha ) 

4 . L a r g e f a r m e r s 
(Above 4 ha ) 

T o t a l 
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(App. I : C o n t d . . . . ) 

I I I . P h y s i c a l s t r u c t u r e s and i t e m w i s e c o s t s of l i f t i r r i ­
g a t i o n scheme 

^ r * P a r t i c u l a r s D e s c r i p - Year of P u r c h a s e P r e s e n t 
N o * t i o n p u r c h a s e p r i c e p r i c e 

(Rs) (Rs) 

1. Jack-we11 

2. Intake well 

3. Sumpwell 

4. Pumphou se 

5. Pumping machinery 

6. Pipe line system 

a) Intake pipe 
b) Rising main 
c) Gravity main 
d) Distributories 

(Coupling joints) 

7. Delivery chamber 

8. Office building 

9. Staff residential 
buildings 

10. Furniture 

11. Others 

IV. Information about funds and loans for completion of 
scheme 

Sr. Source Amount Interest Annual No. of annual 
No. rate instal- instalments & 

ments annual over 
(Rs.) (Rs.) (Rs.) dues 

1. 

2. 

3. 

4. 

5. 

6. 
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V. 

(App. I : Contd...) 

Details of annual operating and maintenance costs of 
lift irrigation scheme 
S r . 
No. I tems of c o s t Amount 

., (Rs) 
1 . S t a f f s a l a r i e s , wages and a l l o w a n c e s . 
2 . R e c u r r i n g c o s t s 
3 . Repair and maintenance 
4. Elec. charges and water charges 
5. Office expenses 
6. Stationary and postage 
7. Insurance 
8 . I n s p e c t i o n and a u d i t fee 
9 . T r a v e l l i n g expenses 

10 . Other expenses 

VI . Informat ion on water c h a r g e s . 

a) What i s t h e b a s i s for water c h a r g e s ? 

Charges per h e c t a r e i r r i g a t e d a r e a or volume of 
water a p p l i e d . 

I f charged on per h e c t a r e i r r i g a t e d b a s i s , 
p l e a s e i n d i c a t e t h e per h e c t a r e water c h a r g e s 

sr. 
No. 

Season 

1. Khar if 
2. Rabi 
3. Summer 
4. Annual 
5 . Perennial 

Crops Water c h a r g e s per 
i r r i g a t e d h e c t a r e 

(Rs.)  

T o t a l a r e a i r r i g a t e d (ha) 

V I I . Informat ion on t o t a l annual r e c e i p t s of t h e scheme 

S r . , Amount 
No. P a r t i c u l a r s (Rs.) 

1 . T o t a l water cha rges t o be r e c e i v e d 
2 . Ac tua l amount of water c h a r g e s t o be 

r e c e i v e d 
3 . T o t a l overdues on account of wa te r 

c h a r g e s 
4 . Amount of wate r c h a r g e s and overdues 

of p r e v i o u s y e a r s r e c e i v e d 
5 . Amount of p e n a l t y cha rges 
6. House r e n t c o l l e c t i o n s from s t a f f 
7 . Any o t h e r r e c e i p t s r e a l i s e d  

T o t a l — 



V I I I . P h y s i c a l s t r u c t u r e and i t e m w i s e c o s t s of d r i p i r r i g a t i o n u n i t 

S r . 
No . P a r t i c u l a r s 

T o t a l Number Pu rchase P u r c h a s e P r e s e n t R e p a i r Remain ing 
l e n g t h o r y e a r p r i c e p r i c e & l i f e 

s i z e 

(m) (Rs.) (Rs.) 

mainte­
nance 
expendi­
ture (Rs.) (yrs) 

1 . Main l i n e 
2 . Sub-main l i n e 
3 . L a t e r a l l i n e 
4 . A n c i l l a r y components 

a) V a l v e 
b) Pressure regulator 
c) Filters 
d) P r e s s u r e guage 
e) F e r t i l i s e r a p p l i c a t i o n 

components ( t r e e , e lbow, 
end base ) 

IX. C a p i t a l r e q u i r e m e n t fo r d r i p i r r i g a t i o n s e t 

S r . T o t a l i n v e s t m e n t 
N o . f o r d r i p i r r i g a ­

t i o n s e t 

Owned 
capital Source Amount 

( R s . ) 

Loan 
Ra te of R e p a y -
i n t e r e s t ment 

p e r i o d 
(Rs . ) (Years ) 

Subs idv 
P e r c e n t a g e Amount 

(Rs . ) 

1 . 

2 . 

3 . 

4 . 

5 . 

6 . 
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(App. i . contd ) 

Details of annual operating and maintenance cost of 
drip irrigation unit 
Sr 
No, I t e m s of c o s t s U n i t s Amount 

Number R a t e ( R s . ) 
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 
6. Filter paper 
7. Chemicals 
8. Oils 
9 . Cleaning of laterals 

c ) Water c h a r g e s 

d) O f f i c e s t a t i o n a r y , 
p o s t a g e 

e) I n s u r a n c e 

f) I n s p e c t i o n and a u d i t f ee 

g) T r a v e l l i n g e x p e n s e s 

R e t u r n s : What i s b a s i s f o r w a t e r c h a r g e s ? I f w a t e r 
C h a r g e s on p e r h e c t a r e i r r i g a t e d a r e a b a s i s , 
t h e n i n d i c a t e w a t e r c h a r g e s a s 

Sr. 
No. 

Season Crop Charges per ha 
(Rs.) 

1. Kharif 
2. Rabi 
3. Summer 
4. Annual 
5. Perennial 
Operational area under drip irrigation unit 

Sr. o™,,-~~ Total irrigated Additional 
No. source ^ ^ irrigated 

area 
Ql£- (ha) 

1 . L i f t i r r i g a t i o n scheme 
2 . D r i p i r r i g a t i o n u n i t 
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X I I . 

(App. I : C o n t d . . . . ) 

R o p i n g p a t t e r n and a v e r a g e y i e l d s o f c r o p s u n d e r 
L i f t i r r i g a t i o n Scheme and D r i p I r r i g a t i o n U n i t 

^ * S e a s o n Crop A r e a A v e r a g e 
w o * u n d e r y i e l d 
_ _ _ _ _ (ha ) (q) 

A. Under Lift Irrigation 

1. Kharif 

2. Rabi 

3. Summer 

4. Annual 

5. Perennial 

B. Under Drip irriqation 

1. Kharif 

2. Rabi 

3. Summer 

4. Annual 

5. Perennial 

X I I I . S a v i n g of w a t e r i n d e t a i l s i n L i f t I r r i g a t i o n Scheme 
and D r i p I r r i g a t i o n U n i t 
___ _ - T o t a l w a t e r 
.. S o u r c e c r o p - ^ - n - . No . o f Area T o t a l 
N o . a p p l i e d , J . -, 

No. o f r o t a - h o u r s ^ - p r o d u c ­
t i o n s o r 5 e r 9 a t e d * i o n

f days d a ^ £ o n & , 
_ R u p e e s ) 

1 . L i f t I r r i ­
g a t i o n scheme 

2 . D r i p I r r i ­
g a t i o n u n i t 

XIV. Water u s e e f f i c i e n c y i n b o t h , L i f t I r r i g a t i o n Scheme 
and D r i p I r r i g a t i o n U n i t 

S r . I n c r e a s e d p r e s e n t P a s t A d d i -
No. S o u r c e a r e a u n d e r p r o d u c - p r o d u c - p r o d u c -

i r r i g a t i o n t l o n t i o n t i o n 
£ha_ ( R s . ) ( R s . ) ( R s . ) 

1 . L i f t I r r i g a t i o n 
Scheme 

2 . D r i p I r r i g a t i o n 
U n i t 
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(App. I : Contd.. ..) 

What is discharge rate of water per hour ? 

1. For Lift Irrigation Scheme 

2. For Drip Irrigation Unit 

Management opinion about Lift Irrigation Scheme and 
Drip Irrigation Unit 

1. What is seasonal availability of irrigation water ? 
e.g. is adequate water, 

is available for all seasons 

2. what is method of deliverying water ? 

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

3. Are water users active in the proper utilization of 
water ? 

Yes/Mo 

If no. Describe reason 
4. What i s method of water charges c o l l e c t i o n and 

response of bene f i c i a r i e s towards water charges 
payment i . e . mode of payment 

5 . What are the f ac to r s respons ib le for e f f i c i e n t use 
of i r r i g a t i o n water ? 

6. Are t he r e any r e s t r i c t i o n s by Government on cropping 
pa t te rn t o be i r r i g a t e d under Li f t I r r i g a t i o n Scheme? 
Describe i t s e f fec t on Scheme 

7 . By app l ica t ion of d r i p i r r i g a t i o n system i s t h e r e 
any increase in i r r i g a t e d area ? (at what quant i ty 
i t i s increased) , If the answer i s 'Yes' 

8. What i s the add i t i ona l cos t of d r i p i r r i g a t i o n 
method ? Which new mate r ia l has been used ? 

9 . Whether t o t a l production and y i e ld has been 
increased or not ? 

10. whether the re i s any reduct ion in hours of i r r i g a ­
t i o n water app l ica t ion or number of r o t a t i o n s of 
water ? 

11 . What are the other benef ic ia l e f f ec t s received from 
d r ip i r r i g a t i o n system ? 
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(App. I : C o n t d . . . . ) 

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 occupation 

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

10. Which drip irrigation system is 
available for sugarcane ? Whether 
drip method or biwall system ? 

II. Family size and its composition 

E&~. Name of the Relation Educa- Occupa-
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 



Information about farm assets 

(a) Farm buildings 

Sr. „ Type of Year of Cost of Present Remain- Cost of 
No. Y P construe- construe- construe- rate ing repair -

tion tion tion life ing 
(R_s) (Rs) (Yrs) (Rs) 

1. Residential house 
2. Farm house 
3. Byre 
4. Store 
5. Other 

(b) Wells 

Sr. Type of Year of Cost of Present Remaining l i f e Cost of 
No. const rue- construe- construe- value repa i r ing 

t i on t ion t ion (Rs.) (Rs.) (Yrs) (Rs) 



(c) Farm implements and machinery 

S r . Type and Number Year of 
No. purchase 

Value 

(Rs . ) 

Presen t Remaining Cost of r e p a i r i n g 
va lue l i f e 

(Rs.) (Yrs) (Rs.) 

1 . Iron plough 
2 . Wooden plough 

3 . Seed d r i l l 

4 . Harrow 

5 . Hoe 

6 . Bul lock-ca r t 

7 . Duster 

8 . Sprayer 

Machinery 

1 . Oil engine 

2 . Elec . motor 

3 . T r a c t o r s 

4 . Other s 

Too l s 

1 . Pickaxe 

2 . Spade 

3 . Sickles 

4 . Weeding hooks 

H 

o 
o 
3 
rt 

oo 
o 



(d) L i v e s t o c k 

Sr. 
No. 

Type 
Owned/Purchased 

] 

1. Breeding bulls 
w 

Owned 
Purchased 

2. 

3. 

Draft animals 
(a) Bullock 

Milch animals 
(a) Cows 

-
Owned 
Purchased 

Owned 
Purchased 

(b) Buffaloes 
_ 

Owned 
Purchased 

4. Calves 
(a) Cow calves - Owned 

Purchased 

(b) Buffalo calvi es- Owned 
Purchased 

5. 
6. 

Goat 
Poultry birds 

Number 
Year of P r i c e of P r e s e n t Age Remain-
p u r c h a s e p u r c h a s e v a l u e i n g 

l i f e 
(Rs) (Rs) (Yrs) (Yrs) 

Capital requirement for drip irrigation set 

*X5 

H 

o o 
3 
f t 

a 

T o t a l i nves tmen t Owned 
f o r d r i p i r r i g a - c a p i t a l 
t i o n s e t Source 

Loan S u b s i d y 
• p e r c e n t a g e 

Amount R a t e of i n t e r e s t Repayment P e r c e n -
p e r i o d t a g e 

(Rs . ) ( R s . ) (Yrs) (Rs . ) ( R s . ) 



Deta i l information about farmers i r r i g a t e d land 

Sr. 
No. 

Source of 
irrigation 

Seasonal irrioated area 
(ha)"' 

Total Source of 
irrigation 

Crop Area 
(ha) 

Crop Area Crop Area 
(ha) (ha) 

Crop Area 
(ha) (ha) 

1. 

2. 

Before drip 
irrigation 

After drip 
irrigation 

C r o p p i n g p a t t e r n of farmer b e f o r e d r i p i r r i g a t i o n and a f t e r d r i p i r r i g a t i o n 

S r . 
N o . Crop V a r i e t y Khar i f R a b i Summer P e r e n n i a l 

Area P r o d u c - Area P r o d u c - Area P r o d u c - Area Produc­
t i o n t i o n t i o n t i o n 

(ha) (q) (ha) (q) (ha) (q) (ha) (q) 

1. Before drip 
irrigation 
(a) Irrigated 

(b) Dry 

2. After drip 
irrigation 

(a) Irrigated 

(b) Dry 



VIII . Resource use and production cost structure of crops 

Sr. C r o D Whether I r r i . / V a r . Area P r e p a r a t o r y t i l l a g e 
N o * mixed U n i r r i . F a m i l y l a b o u r s Hi red l a b o u r s T r a c t o r 

o r s o l e (days) (days) power 
Men Women Bullock Men Women Bullock (hrs) 

pair pair Machinery 
(days) 

A. Before drip irriaation 

1. 

2. 

3. 

4. 

5. 

6. 

B. After drip irrigation 

1. 

2. 

3. 

4. 

5. _ 

7 . 

o 
0 
3 
f t 
a 
t M 
• 03 
• U) 



IX. T r a n s p o r t and a p p l i c a t i o n of manure 

Q u a n t i t y of manure T o t a l 
( t ons ) v a l u e 

P u r c h a s e d o f 

manure 
(Rs.) 

Labour requirement (days) 

Farm 
produced 

Family labour Hired labour 

Men Women B u l l o c k 
p a i r 

Men 

T r a c t o r power 
( h r ) 

- Mach ine ry 
Women Bul lock c h a r g e s (Rs . ) 

p a i r 

A. 

B. 

X. S o w i n g / p l a n t i n g / t r a n s p l a n t i n g 

Q u a n t i t y of s e e d s 
Farm P u r c h a s e d 
p roduced 

T o t a l 
v a l u e 
Of 
s e e d s Men 
(Rs . ) 

Labour r e q u i r e m e n t (days) 

Fami lv l a b o u r Hired l abou r 

Women Bullock 
pair 

Men Women Bullock 
pair 

S p a c i n g 

7 8 10 

A. 
B . 

T r a c t o r 
power (h r ) 
Machinery 
c h a r g e s 

__ 

Men 

12 

I n t e r c u l t u r i n g / w e e d i n g e a r t h i n g - u p 

Family l a b o u r Hired l abou r 

Women 

13 

B u l l o c k 
p a i r 

_ 

Men Women Bul lock 
p a i r 

15 16 17 

T r a c t o r 
power ( h r ) 
mach ine ry 
c h a r g e s 

18 

A. 
B. 



XI. F e r t i l i z e r use 

Quantity of 
fertilizer 

(kg) 

N P 0 K 0 Total 
value 

(kg) (kg) (kg) (Rs.) 

Labour requirement (days) 

Family labour 
Men Women Bullock 

pair 

Hired labour 
Men Women 

Tractor power 
(hr) 

— Machinery 
Bullock c h a r g e s (Rs#) 
pair 

A. 

B. 

XII. Irriaation 

Labour requirement (days) 
Family labour 

Sources and expenditure on irrigation 

Men Women 
Hired labour Charges Oil Elec. Canal lift Expen­ Expen­
Men Women of canal engine meter water irriga­ diture diture 

water expen­ expen­ expen­ tion Sch on on 
diture diture diture expen­

diture 
drip 
irriga­
tion 

hiring 
from 
others 

(Rs.) (Rs.) (Rs.) (Rs.) (Rs.) (Rs.) (Rs.) 

A. 

B. 

XIII.Plant protection 

Quantity of 
I n s e c t i - P e s t i - F u n g i ­
c i d e c i d e c i d e 

(kg) (kg) (kg) 

T o t a l 
v a l u e 

(Rs.) 

Labour r e q u i r e m e n t (days) 

Fami ly l a b o u r Hired 1abour 
Men Women Men Women 

H i r i n g c h a r g e s 
o f s p r a y e r s & 
du s t e r s 

(Rs . ) 

*d 

H 

A. 

B. 
O 
O 

ft 
Qs 



XIV. H a r v e s t i n g and t h r e s h i n g 

Labour r e q u i r e m e n t (days ) 

Fami ly l a b o u r Hi red l a b o u r 

T r a c t o r 
powr 

T h r e s h e r 
power 

T o t a l 
mach ine ry 
c h a r g e s 

Cost of gunny 
bags 

Men Women Bul lock 
p a i r 

Men VJomen B u l l o c k 
p a i r (h r ) ( h r ) (Rs . ) (Rs . ) 

A. 
B. 

XV. Ou tpu t 

Main c r o p (Qty . ) 
M a m 
p r o d u c t 

(q) 

Byproducts 

(q) 

Value of _ 
output 

Main By 
prod, product 
(Rs) (Rs) 

Mixed crop (QtyI) Value 
Main Byproducts of 
product output 

(q) (q) (Rs.) 

Average wage rate (Rs.) 

Men Women Bullock 
pair 

A. 
B. 

XVI. I r r iga t ion use and i r r iga t ion cos t s 

Crops Before drip i r r i o a t i o n 
No. of No. of 
r o t a - hours 
t i ons of 
or days water 
of i r r i - applied 
gat ion per day 

Area Total Water 
i r r i - produc- charges 
gated t i on 

(ha) (q) 

per 
hour 

(Rs.) 

Af-cer d r ip i r r i g a t i o n 
No. of No. of 
r o t a - hours 
t i o n s of 
or days water 
of i r r i - applied 
gation per day 

Area Total Water 
i r r i - produc- charges 
gated t ion per 

hour 

(ha) (q) (Rs.) H 

3 . 
4 . 
5 . 

n o 
3 
ft 
o. 
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XVII. Farm employment 

Item Labour (days) 

Men Women 
Bullock 
pair 

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

2. Labour for poultry 
(Feeding, cleaning) 

3. Labour for repairing 
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 ? 

1. Before drip irrigation ......... 

2. After drip irrigation 

Other information : 

1. Whether it is necessary to change the quantity 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) Saving of water 

(b) Labour charges 

(c) Application of FYM ... 

(d) Necessity of plant protection .... 

(e) Effect of interculturing 

(f) Total production of crop and quality .... 

(q) Drip irrigation is useful to which crops 
other than present crop 
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3. Experience in utilization of drip Irrigation set — 

(a) Operating knowledge 

(b) Full information about set .... 

(c) Facilities available for repair of nozzles, 
drippers 

(d) Availability of spare parts, chemicals, etc. 

4. What are the possible losses of laterals, other 
parts through rats, children ? 

5. Do you know the technique of application of urea 
through water ? whether you can apply it ? 

6. If urea is 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 ? 
What is the percentage of subsidy on it ? 

(b) Distribution of loan Proper/Improper 

(c) Distribution of subsidy ... Sufficient/ 
Insufficient 

8. Is there any change in number of hours of applica­
tion of water through drip method ? 

9. whether it is possible to use salty water through 
drip irrigation ? Can you use it ? 

10. Do you clean the nozzles, valves regularly ? 

Yes/fto 

If no, Why ? 

(a) Cleaning i s d i f f i c u l t 
(b) Non-ava i l ab i l i ty of mater ia l 
(c) Not necessary t o clean i t 
(d) Absence of knowledge about c leaning i t 

1 1 . Which company gives the best d r i p i r r i g a t i o n se t 
with respec t t o p r i c e , l i f e per iod, e t c . ? 

12. As d r i p i r r i g a t i o n i s useful for sugarcane, f r u i t 
c rops , how many farmers (in percentage) have 
adopted i t ? Reasons for not app l ica t ion ? 

13 . Other suggest ions of farmers, i f any. 
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Appendix-II 

Evaluation and Allocat ion of 
. co s t s  

A* Evaluation of co s t s 

1* G r ° P s : Both main and by-products evaluated at 
p r i c e s p r eva i l i ng in the v i l l a g e at the time of 
ha rves t ing . 

2« Human labour : Hired labour evaluated a t the ac tual 
amount paid both in cash and kind, the l a t t e r a t 
harvest p r i c e . In case of family labour, the va lua ­
t i o n was done at t he wage r a t e s p r eva i l i ng in t he 
v i l l a g e for hired labour . 

3 . Bullock labour : The hired bullock labour evaluated 
according to a c t u a l amount paid in cash and k ind . 
Owned bullock labour on the bas i s of cos t of mainte­
nance. 

4 . Depreciation : A s t r a i g h t l i n e method was adopted 
for deprec ia t ion charges . The deprec ia t ion was 
charged according t o the expected l i f e of the a s s e t s . 
The value of major r e p a i r s during the year was 
c a p i t a l i z e d and deprec ia t ion charged on the t o t a l 
amount. 

5 • Rent on land : The ren t on land was evaluated in 
terms of l / 6 t h value of gross produce of the c rop . 

6. I n t e r e s t on working c a p i t a l : This was charged a t 
the p reva i l ing bank r a t e of i n t e r e s t on crop loans , 
i . e . for the half period crop l i f e @ 13 per c en t . 

7 . I n t e r e s t on f ixed c a p i t a l : This was charged on the 
a g r i c u l t u r a l c a p i t a l a s s e t s excluding value of 
land <§> 10 per c e n t . 
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B. Allocat ion of cos t s over crops 

1 . Depreciation : Depreciat ion on farm bui ld ings in 
proport ion of the value of output of a crop was 
a l l oca t ed . Depreciat ion on bullock drawn implements 
was a l located according to number of pa i r -days of 
bullock labour used for a crop, while c r i t e r i o n of 
human labour input was used for a l l o c a t i n g deprec ia ­
t i o n on other implements. In case of farm 
machineries, the deprec ia t ion was a l loca ted accord­
ing to t h e i r use for d i f f e r en t c rops . 

2* Land t ax : Propor t iona l t o thS area under crop t o 
t o t a l cropped area was a l l o c a t e d . 

3 . I n t e r e s t on fixed c a p i t a l : Allocated in proport ion 
of the deprec ia t ion charged for ind iv idua l c rops . 

Concepts of cost 

The c o s t s of inputs used in production of crops are 
ar r ived at according to 3 cost concepts i . e . Cost-A, Cost-B 
and Cost-C. These th ree costs include items as follows : 

This covers 
Value of hired human labour 
Value of hired bullock labour 
value of owned bullock labour 
value of seed (farm produced and purchased) 
Value of manures (farm produced and purchased) and 
f e r t i l i z e r s 

6. Value of i n s e c t i c i d e s and p e s t i c i d e s . 
7 . Expenditure on i r r i g a t i o n 
8. Land t ax and other t axes 
9. Deprecxation 
10. Miscellaneous expenses 

1 1 . I n t e r e s t on working c a p i t a l . 
Cost-A + Rental value of owned land + i n t e r e s t on 
owned fixed cap i t a l (excluding land) 

Cost-C : Cost-B + imputed value of family labour . 

Cost-B 



Per h e c t a r e l a b o u r and m a c h i n e r y power r e q u i r e m e n t s of d i f f e r e n t c r o p s 

P r o d u c t i v i t y 
Group 

Crops 

Khar i f 
j owar 

Soybean Groundnut Wheat Gram Gr ape s 

Low 

a) Men l a b o u r (days) 
b) Women l a b o u r (days) 
c) B . l a b o u r ( p a i r d a y s ) 
d) M a c h i n e r y (hours) 

Med ium 

a) Men l a b o u r (days) 
b) Women l a b o u r (days) 
c) B. l a b o u r ( p a i r d a y s ) 

d) Mach ine ry (hours ) 

High 

a) Men l a b o u r (days) 
b) Women l a b o u r (days) 
c) B . l a b o u r ( p a i r days ) 
d) M a c h i n e r y (hours) 
O v e r a l l 

a) Men l a b o u r (days) 
b) Women l a b o u r (days) 
c) B . l a b o u r ( p a i r days ) 
d) Mach ine ry (hours ) 

BEFORE DRIP IRRIGATION 

29 .64 26.89 44 .44 39 .59 32.15 556 .25 
43 .57 20 .16 5 0 . 0 0 6 .95 42.72 268 .75 

2 . 5 0 4.83 8 .33 4 .34 3.91 -
12 .14 0 .71 1 1 . 1 1 1 2 . 6 0 11.93 1 5 . 6 2 

4 9 . 3 7 32 .20 27 .50 4 4 . 7 1 24.44 mm 

4 7 . 5 0 33.46 32 .50 3 1 . 2 : 22 .88 -
7 . 8 1 2 .30 5 .00 2 .71 1.33 -

6 .25 11.92 1 0 . 0 0 9 . 7 1 9 .11 • • 

26.47 23.40 3 2 .34 15.00 515 .55 
57 .27 32.20 - 62 .06 56.92 347 .22 

3 . 1 8 3.20 - 1.55 4 .61 7 .77 
1 5 . 4 5 15 .60 — 1 2 . 9 3 12 .30 30 .55 

3 1 . 5 6 28.82 35 .52 39 .57 25.03 534 .70 
47 .44 29.27 4 0 . 7 8 47 .27 33.87 310.29 

3 .16 3 .78 6.57 2 . 8 1 2.57 4 . 1 1 
12 .44 9 .51 10 .52 6 .40 6 .53 23 .52 

[> 
n 
(0 

F-

I 
H 
H 
H 

Contd 



C o n t d . . . 

P r o d u c t i v i t y 
Group 

Crop >s P r o d u c t i v i t y 
Group 

Khar i f 
jowar 

Soybean R a b i 
j owar 

Wheat Gram Gr ape s Sugarcane 
( S u r f a c e 
method) 

AFTER DRIP IRRIGATION 

Low 

a) Men l a b o u r (days) 39 .28 26 .50 7 5 . 0 0 4 1 . 7 1 6 8 . 7 5 — 119.67 
b) Women l a b o u r (days) 58 .92 31.00 9 5 . 0 0 50.00 — - 1 0 9 . 8 3 
c) B. l a b o u r ( p a i r d a y s ) 4 . 4 6 8.37 9 . 5 0 2 .50 2 .50 - 5 .06 
d) Mach ine ry (hour s ) 1 4 . 6 4 10 .50 1 5 . 0 0 12 .50 1 0 . 9 3 - 16 .23 

Medium 

a) Men l a b o u r (days) 1 3 . 2 5 39 .16 4 5 . 0 0 54 .16 1 7 . 5 0 — 110 .40 
b) Women l a b o u r ,(c!ays) 4 5 . 0 0 53 .33 1 0 0 . 0 0 52.50 50 .00 - 110 .93 
c) B . l a b o u r ( p a i r days ) 5 . 7 5 6 .66 7 . 5 0 0.83 2 .50 - 4 .53 
d) Mach ine ry (hours ) 10 .50 18 .33 1 1 . 2 5 11 .66 7 . 5 0 - 1 2 . 3 1 

Hiqh 

a) Men l a b o u r (days) 2 7 . 9 1 22 .14 34 .37 49 .16 102 .50 510 .00 125 .54 
b) Women l a b o u r (days) 25 .00 41.07 25 .00 59.16 2 5 . 0 0 217 .50 1 1 4 . 2 1 
c) B. l a b o u r ( p a i r days ) 2 . 5 0 2 .14 5 .00 0 .83 3 .75 5.00 5 .73 
d) Machinery (hour s ) 1 0 . 8 3 15 .35 1 2 . 5 0 13 .33 1 0 . 0 0 19 .06 1 7 . 9 5 

O v e r a l l 

a) Men l a b o u r (days) 30 .00 26.87 4 7 . 1 8 49 .45 56 .42 510.00 117 .76 > 

b) Women l a b o u r (days) 4 8 . 3 3 38.00 6 1 . 2 5 55.15 28 .97 217.50 111.97 « 
c) B. l a b o u r ( p a i r days ) 3 .66 3.18 6 .75 3.28 2 . 8 5 5.00 5 .62 l _ j 

d) Machinery (hours ) 1 2 . 5 0 13.37 1 2 . 8 1 13.43 1 0 . 3 5 19 .06 15 .20 H 
H 
*• 

C
o

n
td 



Per h e c t a r e s e e d s , m a n u r e s , f e r t i l i z e r s , p l a n t p r o t e c t i o n m e a s u r e s f o r sample farm 

P r o d u c t i v i t y 
Group 

Crops 

Khar i f 
j owar 

Soybean Groundnut Wheat Gram Gr ape s Sugarcane 
( S u r f a c e 
method) 

Low 
a) Seeds (kg) 

b) Manures (C/L) 

c ) F e r t i l i z e r s (kg) 

N 

P 2 ° 5 
K20 

d) P l a n t p r o t e c t i o n 
c h e m i c a l s (kg/ml) 

Med ium 

a) Seeds (kg) 

b) Manures (C/L) 

c) F e r t i l i z e r s (kg) 

N 

P 2 ° 5 
K20 

d) P l a n t p r o t e c t i o n 
c h e m i c a l s (kg/ml) 

7 . 5 0 

19 .28 

7 1 . 4 2 

16 .38 

27 .05 66.09 

13 .39 7 .35 

7 .67 3.15 

BEFORE DRIP IRRIGATION 

5 5 . 5 5 41 .30 59 .09 4375 .00* 

27 .77 18 .26 17 .72 7 5 . 0 0 

_ 5 6 . 8 4 2 1 . 1 8 217 .50 

- 15 .10 - 605 .00 

_ 1.63 — 322 .50 

11 .25 67.94 62 . 50 5 7 . 1 4 7 0 . 0 0 

30.00 23 .71 25 .00 19 .42 10 .22 

64 .50 29.65 9 7 . 2 5 21 .02 

16 .25 40 .38 - 1 0 . 7 1 2 7 . 3 3 

16 .25 15 .38 - 1 0 . 7 1 20 .00 

- 30.00 k g - - 2 .66 kg 

x) 
CD 

Qi 
M-
X 
1 

Contd 



Contd 

P r o d u c t i v i t y 
Group 

Crops 

K h a r i f Soybean R a b i 
jowar jowar 

Wheat Gram Grapes Sugarcane 
( S u r f a c e 
method) 

Low 

a) 

b) 

c ) 

Seeds (kg) 

Manures (C/L) 

F e r t i l i z e r s (kg) 

N 

P 2 ° 5 
K 2 0 

d) 

Medium 

P l a n t p r o t e c t i o n 
c h e m i c a l s (kg/ml) 

a) Seeds (kg) 

b) Manures (C/L) 

c) Fertilizers (kg) 

N 

P2°5 
K20 

d) P l a n t p r o t e c t i o n 
c h e m i c a l s (kg/ml) 

8 .21 7 0 . 7 5 

22 .50 1 8 . 5 0 

22 .60 20.07 

31.42 3 0 . 7 5 

20 .00 3 .75 

9 .50 6 2 . 5 0 

20 ,00 2 5 . 0 0 

12 .50 2 8 . 1 6 

32 .50 2 2 . 5 0 

3 2 . 5 0 _ 

AFTER DRIP IRRIGATION 

26.67 43 .12 5 6 . 2 5 

33 .60 1 8 . 1 2 1 7 . 5 0 

1 6 . 5 0 9 9 . 3 4 — 

- 4 . 6 8 -

_ 4 . 6 8 _ 

30 .00 50 .00 62 .50 

2 5 . 0 0 25 .00 25 .00 

8 4 . 5 0 116 .50 — 

6 7 . 5 0 — — 

25217 .39 

32 .60 

759 .79 

416 .95 

406 .95 

24250.00 

30.93 

400.84 

200.12 

276.00 

C o n t d . . . 



Contd 

P r o d u c t i v i t y 
Group 

C r o p s 

Khar i f 
jowar 

Soybean Groundnut Wheat Gram Grape R a b i Suga rcane 
jowar ( S u r f a c e 

method) 

High 

a) Seeds (kg) 

Manures (C/L) 

F e r t i l i z e r s (kg) 

N 

P 2 ° 5 
K2C 

b) 

c) 

d) 

O v e r a l l 

P l a n t p r o t e c t i o n 
c h e m i c a l s (kg/ml) 

a) Seeds (kg) 

b) Manures (C/L) 

c) Fertilizers (kg) 

N 

P2°5 
K20 

d) P l a n t p r o t e c t i o n 
c h e m i c a l s (kg/ml) 

8 .18 7 5 . 0 0 

23 .18 2 4 . 4 0 

17 .40 4 7 . 2 2 

17 .72 3 7 . 6 0 

17 .72 5 .20 

BEFORS DRIP IRRIGATION 

4 5 . 5 1 46 .15 8333 ,33* 

2 2 . 4 1 3 .84 94 .44 

49 .65 8.07 260.00 

1 2 . 2 4 20 .76 446 .11 

1 2 . 2 4 - 272.22 

- - - - -
5 .55 l i t 

( 222.22 kg) 

8 .02 7 0 . 8 9 5 9 . 2 1 47 .45 63 .12 1641.79* -

22 .55 2 1 . 9 2 26 .31 19 .72 9 .87 21 .64 

28.06 4 4 . 5 3 _ 6 7 . 8 0 1 7 . 9 6 60.89 

14 .76 3 0 . 6 3 - 1 2 . 9 5 15.37 132.16 

11.04 9 . 1 6 - 7 . 3 1 1 1 . 2 5 75 .07 

- 0 . 6 8 k g - - 1.50 kg 2 .94 L i t . 
117.64 

C u t t i n g s 

> 

M 

o 
o 
O J 



C o n t d . . . . 

P r o d u c t i v i t y 
Group 

Crops P r o d u c t i v i t y 
Group 

Khar i f 
jowar 

Soybean R a b i 
jowar 

Wheat Gram Gr ape s Suga rcane 
( S u r f a c e 
method) 

AFTER DRIP IRRIGATION 

Hiqh 

a) S e e d s (kg) 8 .33 6 9 . 6 4 1 0 . 0 0 5 4 . 1 6 7 5 . 0 0 4750.00* 25774.84 

b) Manures (C/L) 25 .00 1 4 . 2 8 25 .00 25 .00 2 5 . 0 0 83 .75 3 5 . 4 9 

c) F e r t i l i z e r s (kg) 

N 8 .33 4 8 . 2 8 3 8 . 5 0 17 .00 - 221 .88 441 .46 

P 2 ° 5 
21 .66 38 .57 9 .37 13 .95 - 600 .00 235 .14 

K20 21 .66 - 9.37 13 .95 - 328 .13 339 .50 

a ) P l a n t p r o t e c t i o n 
c h e m i c a l s (kg/ml) — — _ — — — -

O v e r a l l 

a) S e e d s (kg) 8.66 6 9 . 1 2 19 .17 5 1 . 2 5 6 4 . 2 8 4750.00* 25013.47 

b) Manures (C/L) 22 .16 1 8 . 0 0 27 .15 23 .12 22 .85 8 3 . 7 5 32 .99 

c) F e r t i l i z e r s (kg) 

N 16 .38 3 1 . 1 6 69 .50 109.17 - 221 .88 483 .15 

P 2 ° 5 
29.83 32 .25 21 .56 7 .57 - 600 .00 253.85 

K 20 24 .50 1.87 4 . 6 8 7 .57 - 3 2 8 . 1 3 324 .69 

d) P l a n t p r o t e c t i o n 
c h e m i c a l s (kg/ml) 

* C u t t i n g s 

o 
o 



Per hectare production costs of different crops on sample farms 
(Rupees) 

Crop Sugarcane p r o d u c t i v i t y group 

Low Medium 

Cos t -A C o s t - B Cost -C Cos t -A Cos t -B Cos t -C 

K h a r i f j owar 

Soybean 

Groundnu t 

Wheat 

Gram 

Gr ape s 

K h a r i f jowar 

Soybean 

Ground r n t 

Wheat 

Gram 

G r a p e s 

B2F0RE DRIP IRRIGATION 

2712 .98 
(68 .84 ) 

3437 .00 
(64 .40 ) 

4179 .72 
(62 .26 ) 

2^85.10 
(67 .20) 

5250.83 
(62 .88 ) 

3 5 1 2 . 5 8 
(89 .13 ) 

5031 .79 
(94 .28) 

6146 .60 
(91 .55) 

3631 .83 
(98 .22) 

6345 .41 
(75 .93) 

3941.08 
(100.00) 

5336.89 
(100.00) 

6713.60 
(100.00) 

3697.83 
(100.00) 

8350 .91 
(100.00) 

42309.90 
( 6 2 . 6 4 ) 

63441 .33 
(93.92) 

67546.53 
(100.00) 

High 
Cos t -A C o s t - B Cost-C 

3314.27 
(74 .10) 

3445.39 
(53 .85) 

3014.57 
( 5 7 . 3 4 ) 

2509.45 
(54 .48 ) 

42032.32 
( 6 7 . 3 4 ) 

4053.65 
(90.63) 

5988 .24 
(93 .59) 

4818.97 
(91 .66) 

4290 .03 
(93 .14) 

58840 .31 
(94 .27) 

447 2.83 
(100.00) 

6398.35 
(100.00) 

5257.37 
(100.00) 

4605 .88 
(100 .00) 

62418.75 
(100.00) 

4083.24 
(75 .65 ) 

3622 .85 
( 5 6 . 0 4 ) 

3428 .90 
(35 .13 ) 

3391 .93 
(64 .67 ) 

2846 .35 
(58 .76 ) 

4782 .68 
(88.61) 

6014.57 
(93.03) 

9346.77 
(95.75) 

4877.77 
(93.00) 

4528.86 
(93.49) 

O v e r a l l 
C o s t - A Cost-B 

2996.12 
(72 .74) 

3461 .14 
(56 .62) 

3807 .30 
(45 .88 ) 

2755.45 
(53 .94) 

2806 .91 
(61 .15) 

42959 .00 
(65 .76 ) 

3723.37 
(90.40) 

5690.56 
(93.10) 

7820.45 
(94.24) 

4343.82 
(85 .04) 

4352.75 
(94.83) 

61483.35 
(94.12) 

5397 .68 
(100 .00) 

6465 .27 
(100 .00) 

9761.77 
(100 .00) 

5244.97 
(100 .00) 

4844.26 
(100 .00) 

Cost -C 

4118.96 
(100 .00) 

6112.39 
(100 .00) 

8298 .43 
(100 .00) 

5107 .98 
(100 .00) 

4589 .92 
(100 .00) 

65324.30 
(100 .00) 

(0 
3 

H-
X 
I 
< 

Contd 



Contd (Rupees) 

C r o p S u g a r c a n e p r o d u c t i v i t y group 

Low Medium 

Cost-A C o s t - 8 C o s t - C Cost-A C o s t - 3 Cost -C 

AFTER DRIP IRRIGAT ION 

K h a r i f j owar 4947.06 6039.37 6691.57 3847.70 4 5 8 2 . 5 2 5129.80 
(73.93) (90 .25) ( 1 0 0 . 0 0 ) (75.00) (89 .33 ) (100.00) 

Soybean 4835.14 67 27.35 7238 .47 5656 .75 8635 .01 9253 .21 
(66.80) (92 .94) (100 .00 ) (61.13) (93 .32 ) (100.00) 

R a b i jowar 6054.20 7 847 .47 9152 .77 6156.46 7 3 2 4 . 3 3 8524 .43 
(66.15) (85 .74) (100 .00 ) (72 .22) (85 .92 ) (100.00) 

Wheat 4142.47 5806 .53 6 5 1 2 . 0 8 7344.59 9261 .86 10912.56 
(63.61) (89 .17) ( 1 0 0 . 0 0 ) (67 .30) (84 .87 ) (100 .00) 

Gram 3883.02 4662 .83 5 0 9 5 . 2 3 4544.75 6 5 8 6 . 4 1 7036.01 
(76.21) (91 .51) (100 .00 ) (64 .59) (93 .61) (100.00) 

G r a p e s — — — — — — 

S u g a r c a n e (Su r f ace method) 24787.07 32969.99 34281.29 18425 .48 25579.92 26538.62 
(72.30) (96 .17) (100 .00 ) (69 .43) (96 .39 ) (100.00) 

High O v e r a l l 
Cost-A 

4142.99 

C o s t - 8 

4962 .68 

C o s t - C 

5 3 6 5 . 3 8 

Cost-A C o s t - 3 Cost-C 

K h a r i f j o w a r 

Cost-A 

4142.99 

C o s t - 8 

4962 .68 

C o s t - C 

5 3 6 5 . 3 8 4214 .21 5113 .14 5765.46 
(77.22) (92 .49) (100 .00) (73.09) (88 .69) (100.00) 

Soybean 4358.71 6904 .58 7 367.22 4562.13 6858 .18 7271.94 
(59.16) (93 .72) (100 .00 ) (62.74) (94 .31) (100.00) > 

R a b i jowar 3923.46 5251.84 5 8 1 9 . 0 1 5107.44 6513.19 7423.12 *d 

(67 .42) (90 .25) ( 1 0 0 . 0 0 ) (68.80) (87 .74) (100.00) • 

Wheat 5179.14 7224 .58 7981 .02 4581.97 6700 .73 7226.73 < 

(64.89) (90 .52) (100 .00 ) (63.40) (92 .72) (100.00) •• 

Gram 6938.75 8341 .76 9 0 4 7 . 1 0 5023.17 6610.89 7031.37 

C
o

n
td

 

(76.70) (92 .20) (100 .00 ) (71.44) (94 .02 ) (100.00) 

C
o

n
td

 Gr a p e s 34972.80 52696.97 56802.17 34972.80 52696 .97 56802.17 

C
o

n
td

 

(61.57) (92 .77) (100 .00) (61.57) (92 .77) (100.00) 
S u g a r c a n e (Sur face 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) 00 

( F i g u r e s i n pa ren theses a re percentages t o Cost-C) , 



Per hectare t o t a l output and re tu rns of crops on sample farm 

C r o p Low s u g a r c a n e Med ium s u a a r c a n e H i g h s u g a r c a n e O v e r a l l s u g a r c a n e 
p r o d u c t i v i t y g r o u p p r o d u c t i v i t y g r o u p p r o d u c t i v i t y g r o u p p r o d u c t i v i t y g r o u p 

Q u a n t i t y V a l u e Q u a n t i t y V a l u e Q u a n t i t y V a l u e Q u a n t i t y V a l u e 
(q) ( R s . ) (q) ( R s . ) (q) ( R s . ) (q) ( R s . ) 

BEFORE DRIP IRR IGAT ION 

K h a r i f j o w a r 1 4 . 8 2 2 7 4 2 . 0 0 1 2 . 5 0 3 0 0 0 . 0 0 1 8 . 1 8 3 0 1 7 . 0 0 1 5 . 4 6 2 8 3 6 . 0 0 
S o y b e a n 1 3 . 8 6 7 6 2 3 . 0 0 1 6 . 1 5 1 3 1 2 9 . 0 0 2 2 . 8 0 1 3 8 1 6 . 0 0 1 7 . 5 3 1 1 8 4 3 . 0 0 
G r o u n d n u t 5 . 5 5 6 6 6 0 . 0 0 2 5 . 0 0 3 2 5 0 0 . 0 0 - - 1 5 . 7 8 2 0 2 4 5 . 0 0 
Whea t 1 4 . 7 8 6 8 7 3 . 0 0 1 6 . 2 8 7 4 0 7 . 0 0 1 9 . 3 1 9 0 3 7 . 0 0 1 6 . 4 5 7 6 1 6 . 0 0 
Gram 7 . 2 7 4 5 0 7 . 0 0 7 . 1 1 8 8 8 7 . 0 0 1 5 . 3 8 9 2 6 2 . 0 0 8 . 5 0 7 7 4 3 . 0 0 
G r a p e s 2 1 2 . 5 0 . L06250.0.00 

AFTER DR I P 

2 0 0 . 0 0 

IRR IG£T ION 

8 6 6 6 6 6 . 0 0 2 0 5 . 8 0 9 5 8 4 4 0 . 0 0 

K h a r i f j o w a r 2 2 . 5 0 4 5 0 0 . 0 0 1 6 . 0 0 3 2 0 0 . 0 0 1 7 . 5 0 3 5 0 0 . 0 0 1 9 . 3 3 3 8 6 6 . 0 0 
S o y b e a n 1 4 . 5 0 9 2 9 5 . 0 0 2 5 . 0 0 1 6 6 5 0 . 0 0 2 2 . 8 5 1 3 8 5 2 . 0 0 1 9 . 0 0 1 2 0 0 0 . 0 0 
R a b i j o w a r 1 5 . 0 0 5 6 2 5 . 0 0 1 0 . 0 0 4 0 0 0 . 0 0 1 2 . 5 0 4 4 2 5 . 0 0 1 2 . 5 0 4 6 1 8 . 0 0 
W h e a t 1 4 . 3 7 9 9 8 7 . 0 0 2 0 . 0 0 1 0 0 0 0 . 0 0 2 1 . 6 6 1 0 4 9 6 . 0 0 1 9 . 0 0 1 0 7 6 9 . 0 0 
Gram 3 .75 2 6 2 5 . 0 0 1 7 . 5 0 1 2 2 5 0 . 0 0 1 0 . 0 0 7 0 0 0 . 0 0 1 1 . 4 2 7 9 9 4 . 0 9 
G r a p e s — — — — 2 3 7 . 5 0 1 1 8 7 5 0 0 . 0 0 2 3 7 . 5 0 1 1 8 7 5 0 0 . 0 0 
S u g a r c a n e 9 9 . 8 5 * 3 5 0 5 0 . 9 0 9 5 . 0 0 3 4 8 8 1 . 2 0 1 0 1 . 1 2 4 1 6 1 7 . 0 0 9 8 . 2 7 * 3 7 6 0 0 . 6 0 
( S u r f a c e m e t h o d ) 

> 
-d 

fl> 
3 
Q. 
H-
X 
I 
< 
H 

*(In tonnes) 

vD 
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