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INTRODUCTION

The presence of molsture in soil 1s essential for
plant growth. The most Aimportant source of molsture is
rainfall. Though srnual reinfall in India 1s fairly
high, it is mostly seasonal znd in meony parts of the
country, it i= also irregulir, besides being inadeguate.
Therefore, agricultvral activities depending entirely
on annual precipitation, vere almpst impossible even
during the sncient times when population waa very much
lesser than what it is today. Irrigetion vwhich means
artificial applicotion of woter o soil to assist growth
of plants, war proctised from oncient times as even
Vedas make mention of wells, cenals, reservoirs and

dang.

The importance of frrigaticn wag well recognized
by the rulera of India resultirg in the building of
irrigation systems appropriste to topogrerhical and
other physicel conditions. Thus storage tanks in
South India end canals in the North were provided by

the rulers even before the dawn of Christian Erge

The country has accumulated a good deal of irri-
gation reeources and technology of irrigation over the
Years., However, much of these were gscattered attenpts,
During recent times, the recomrnendations of the
different Famine Cormissions and the Irrigation

Conmission of 19503 appeinted by the Sritish resulted



in gomewhat more organiged attempts to provide irrigation.

By the dawn of independence, undivided India hed
28+2 Msha. of irrigated area out of a net sown area of
116.8 M.hae At the time of partition, a net sown srea
of 18.3 M.,ha with an irrigated area of 8.8 M.ha ceded
to Pakistan. India's share of irrigated area was only
19.4 MJha. out of the net sown area of 98.5 M.ha. (around
20%)« As rightlyv pointed out by the Nationel Commission
on Agriculture, it therefore, caglled for ftremendous
effort to make up the leeway and meet the regquirements

of the growing pophlation through irrigated asgriculture,

FPost Independence Feriod

Irrigation development was given high priority in
the Five Year Plens., The public spending on major,
mediun and minor irrigation projects was 18.7% of the
total plan ocutlay for public sector in the first plan.
In the subsequent Five Year Plan also, the outlay for
irrigation stood around 10 to 11%. The third plan saw
a marked shift of emphaslis from major and medium irriga-
tion projects to minor irrigation works and 11l date,
miner irrigation has alszo been given an important share
in the investment spending. DBesgides the feeling that
all avallable sources of irrigation should be made use
of in a conjunctive mannexr, this shift ecan be attributed

to the realisation of the facts thatr



a) Lesser cost is involved in per hectare invegtment

on minor irrigation works

b) Lower gestation pericd between the beginning of

the project work and its comrpletion

c) Lower maintainence cost of the minor irrigation

invesgtnents

d) Absence of any significant adverse influenceson

environrment.

An estimated investment of Rs. 160 billion has
been made on irrigation vorks by the Central and State
Governments between 1950 and 1984, This represents
almost one tenth of the total public investment during
this period (veidhyanathan, 1987). According to the
Seventh Five Year Plan document, by the end of Sixth
Plan period, a total irrigation potential of 62 million
hectares hes been crected in the country, making India
one emong the nationg in the forefront with respect to

irrigation facilities,

As far as the state of Kerala 1s concerned, till
the end of March 1987, an area of 3.81 lakhe hectares
(net) has been brought under irrigation through major,
medivm and minor irrigation schemes with an investment

of Rz, 655 crores.



Irrigation water use

Taken the world over, fresgsh water forms only 2.7%
of all avallable water and 77.2% of this is in the form
of ice caps and glaciers. Of the remaining 22,8%, 11,2%
i5 in the form of ground water which lies 750 metres
below the surface and 0,04% 1s in gaseous state in the
atmosphere. If we agsume that half of the remaining
amount of fresh water is avallable for irrigation, it
will congtitute ocnly 0,156% of the total water avallable
in earth®s surface (United Naticns Report, 1977). This
emply points out to the need for a careful utilisation
of whatever fresh wster that is available to mankind,.

In India, as mentioned carlier, irrigation has been
made avallable to the farmer at a high cdst and with much
difficulty. Therefore, rational use of this precious
regouzce is all the rore neceasary. This means making
the best use of this limited resources The National
Commission on Agriculture (1976) expressed its views on
the subject thus “Irrigation as at present followed 1in
the country 1s extravagant in the use of water. In view
of the insdequacy of watex regoureces to meet raquirements,
there is a need for great deal of cfficiency and economy
in water us® « « « The flexibility availsble in choice
of crops in irrigated areas must be utilised to sdjust
cropping patterns in a balanced manner in conjunction

with production in unirxigateé areas™.



Irrigation water being a resource whose supply cannot
be auvgmented in the short run, its oprortunity cost has to
be taken into account while making use of 1t, Crops such
as rice, sugarcane etc., whose water requirerents are very
high, ought to be included in crop plans only in areas
vwhere water avallability 1s relatively better. 1In areas
like Kerala, water availability during the post monscon
pericd, which is major part of the year, is highly
inadeguate. The need 19 to opiimise the available
irrigation water rather than optimigse production from
the exdisting crops some of which happen ¢o be such as
requiring relatively more water like rice and sugarcane.
In Kerala, though the average size of holding is the
lowest 1n the country, even this limited land is not
sufficiently intensively cultivated for want of soil

molsture.

In this context, it will be worthwile to quote the
obgervations mzde by the Kerala State Planning Board in
an evaluation study done in 1975, It says that
® « o »a » It is interesting %o note that the melected
cultivators seem to ignore the use of irrigation wateg
for alternate crops either through ignorance or neglie
gences Left to themselves, they tend to grow rice only
although its water requiremeni is much higher than that
of other crops" (State Planning Bozrd, 1975). It salso

goes on to add that " . . . « most of the beneficiary



cultivators in the selected semple have very little
awereness about the efficlency of water use, They are
under the neotion that more water they use, the better

the czop®.

It hag also been pointed out that development of
irrigstion in Kerala has neither made any significant
contribution nor had any ctabllisation effect in the
yleld of rice (Nair and Narayana, 1983, George and
Mukherjee, 19B6).

To sum 1t up and put it this way, the source end
quantity of water available for irrigation zre found
to influence the decision of the farmers in making crop
plans and use of assoclated inputs. It has olso been
demonstrated that there 1z ccnsiderable wastage of
water resource which states like Kerala can i1l afford.
Optimum utillsaticn of vater demands ¢he masimum
coverage from existing water rescurces asm well as their
timely use in profit meximising Crop combinaticng.
Studies on comparative efficiencies of irzrigation systems
vig=a-vis their productivities from both individual
farmers point of view as well as aggregate agricultural
ocutput have pointed to the scope in the improvement in
use of lrrigation water. The broad cbjective of the
present study is to examine the existing pattern of use

of irrigation water and to suggest optimal plans fer



the uge of this scarce input, in an asrea where it is
relatively scarce, but at the game tiwme, having a

flexibility in cropping pattern.

The gpeclfic objectives of the study are given

belows

1) To compare the principal sources of ixrrigation
vwith regpect to thelr adequacy and influence

over cropping pattexn

2) To estimate the cost and technical co~efficlents

in fzzms

3) To develop optimal plans for farms differing with

respect to source of irrigation

4) To suggest means for optimal use of irrigation

vater

The various scurces that were studied include canal,
well, c¢anal + well, spout fed well and rainfed cultivatiocn.
Chittur Development Block in Palghat district was
purpogively gelected for the study since it has different
sources of irrigation and also flexibility availlable in
changing cropping patterns.

Plan of the gtudy

The gtudy is presented in five chapters, including

the present one. Chapter two contalns a brief review of



regearch studies connected with economics of irrigation,
A brief profile of the study area and the methodolegy
of the study have been described in chapter three. The
results of the study have baen presented in chapter four
alongwith discussions thereon. Summary of the main

findings of the study is presented in the £ifth and the

final chapter.
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REVIEW OF LITERATURE

BEconomlcs of irrigation has recelved considerable
attention of research workers and a large number and
variety of papers have been published on this topic. The
literature reviewed here are presented under the following

headingss

a) Impact of irrigation

b) Source of irrigation vs. degree of flexibility and
reliability

c) Ratdonality in use of irrigation input and

a) Optimal allocation of irrigation water and other

inputs

al Impact of irrigation

Irrigation, as ig well known, 13 the artificial
application of water to crops for their growth and
development. It being a conclous effort on the part of
man-to increase crop production, the resultant impact of

irrigation is worth examining.

Mann (1958) used the data on average national yield
per acre of rice, wheat, gram, jowar and cotton, pertaining
to 1946-'47 and observed that there is an almost doubling

of income due to irrigation, for crops.

Yeswanth (1965) made & case study of six villages in



Remanathapuram district in Tamil Nadu and obsexved that
the intensity of cropping in the diatrict was 100 per cent
in zainfed farms, whereas it was 168 per cent in case of
pumpset owners, indicating a positive relationship between

intensity cof cropping and irrigatioan.

Garg and Singh (1971) made a study on the income
disparity between dry land and irrigated farms in Kanpur
digtrict of Utter Pradesh by taking 100 cultivators each
representing the two categories. They reported that the
per hectare cost of lnputs in irrigated £arms wasn
Rs. 1,393.39 whereas it was only Rs. 503.57 in dry farms.
Net Income per hectare was Rs. 1,971.17 in  irrigated
farms and Rs. 413.77 in dry farms. Input-output relation-
ghip was also reported to be more favoureble in irrigated

farms compared to dry land farms.

Singh gt al. (1971) have concluded after a study of
benefit cost ratlo and productivity on dry and irrigated
farms in 50 randomly selected cultivators holdings in
Unnac district that the use of inputs like fertilizers,
human labour and bullock labour per hectare was higher on

irrigated ferms as against dry farms,

Kshlon et al. (1571) examined the relative economics
of irrigated and dry farming by taking 70 sarple farms
through multi stage stratified random sampling in Ferozpur
district cf Punjab and reported that there was significant

difference in cropping pattern between these twotypes of



farms. Cropping intensity, cost of cultivation, yleld per
heectare and groas income per hectare of major crops vere
more 1n irrigated farms a2z compared to those in unirrigated

farms,

Bhazara (1974) reported that irrigation brought about
beneficial changes in occupational structure, land use
patters, land digtributicn pattern, size of holding, area
aovwn, yleld of crops, input use and labour employed in a
hitherto unlrrigated land region. A gradual commerclali-

gation of agriculture was also Obgerved.

Bagl (1991) attempted to empirically estimate the
economic contributicon of irrigation to crop production in
Haryana. The results indicated higher technical efficiency
in irrigated ferms. Such farms were found to uge larger
quantities of variable inputs with improved relative

allocation efficiency.

Patel (1981) made an attempt to study the impact of
irrigation on employment at farm level in the command areas
of some of the irrigaticn projects in Gujarat. BAbsolute
difference between the per hectare number of lsbour days
for the irrigated and rainfed farmg varied fxrom 27 to 82 in
Sauraghtra regicn and from 12 to 92 in Gujarat region
respectlvely. Thus the resulis indicate an increase in

employment by virtue of irrigation.

Rejeena (1982) made a study to assess the impact of

11



bank finance for minor irrigation in Trichur district and
obsecrved that the area under perinneal crops, cropping
intensity and use of chemical fertilizers increased in
beneficlaxy farms who availled irrigation facilities.
However, the employment of hired human and bullock laboux
declined significantly.

Hair and Narayana (1983) anslysed the impact of
irrigation in stabillizing and increasing the yleld of
paddy crop in Kerala. For this they used the data on
vields taken from the c¢rop cutting surveys conducted by
the directorate of Economlca and Statistics, in irrigated
as well as unirrigated area. They concluded that the
impaect of irrigation in terms of gtabilizing productivity
of paddy lands and increzasing 1t over time is seen to be

only marginal in the gtate.

Nair (1984) in a gtudy made on the impact of coconut
rehablilitation programme of "SADU" in Trivandrum district
of Kexala has found that the utilisation of loans in
unirrigated category was low (50,18%) compared to irrigated
category {(122.43%).

It has also been observed in the sbove study that the
productivity rise In coconut in irrigated farms wag 47%

compared to only 20% in unirrigated farms.

Palanisaml (1984) made a study on the pattern of

water allocation, use and management in Lower Bhavand

12



13

Project command area in Coimbatore and concluded thatt

1) Fertilizer application was directly related to
water avallability.

2) Yields of crops were directly influenced by water
gvailsbility end fertilizexr application.

Patel and Patel (1984) after a study of 144 sample
farms in Dentlwada Irrlgation Project of Gujarat cobserved
that the cropping pattern and input use structure in
irrigated farme are distinctly different from those observed
in rainfed forms. Per hectare income in irrigated farms waa

foundé to be higher by Rg. 6896.00 over rainfed farims.

Employment of human lzbour in irrigated farms was
found to be higher by 34 mandavs per hectare or by 61% over

the one used in rainfed farmse.

Vaidhyanathan (1987) points out the Sifficulty in
precisely estimating the magnitude cf the impact of
irrigation. He attributea it to the effect of irrigation
on czops yields directly and also via ites influence on the
scrope for using other inputs and the efficiency with which
they are used. UNevertheless, he has suggested that since
there is strong complementazy relationshilp between water
and other lnputs, the dlfference in land productivity between
irrigated and unirrigated farms can be legitimately taken as

ag measure of the overall impact of irrigation.
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b) Source of irrigation vs. degree of flexibility and
reliability

Rao (1963) has opined that in general, minor
irrigation schemes are largely preferred to medium and
majoxr irrigation schemes because of their limited capital
requirements, manageable size, ghort gestation period,
vicinity of the service area and greater use of local

talents and resources in thelr development.

A study conducted by the Programme Evaluation
Organization of the Planning Commission (1969) has cobserved
that minor and smaller irrigation sources are performing
better than the major canal irrigation systems in effective
water distribution and menageiwent. A farmer has complete
control on his private gource c¢f irrigation and hence ean

apply weter according to his crop’s need.

Moorthi amd Mellor {(1972) after a study on different
gsources of lrrigation in Utter Pradesh concluded that
farmers with private tubewells have better control of water
gupply in terms c¢f timely availsbility in adequate quantity.
This resulted in higher cropping intensity, yleld, higher
crop income and cultivaticn of high yielding ecrops in such
farms, This wag attributed to the flexibility factors in

quantity and timing avallable in those farms,

Vohra (1972) while pdndering on the policy implications

on ground wWater cbserved that the high ylelding varieties and



multiple czopping gsystems demand more water than anything
else, that too at the right time and right quantity. This
requirement, secording to him, can be wmet only be a source
of irrigation that 1s completely under the farmsrs own
control. No surface ilrrigation system can even remotly

hope to compete with ground water in this= respect.

Chanbers (1974) after a detalled analysis on agrarian
change in rice growing areas of Tamil Nadu observed that
insecurity of water deliveries to individual fermers have
been shown to cause farmers te select crops which are more
drought resistant. They adhere to the traditional types
of crops snd crop varlations for fear of risgk and thereby
loose the higher possible yvields and proflits that =ome of

the more water dependent crops may atfford.

Palenigemi (1984) reported that as the f£ield distance
from irrigation channels increased, the nunber of wells
increased malnly to supplement the supply of canal water.
Type of crops grovm and water availability vere directly

telatad,

Sankhyan and Singh (1984) made a comparitive study
of the lmpact of surface and 1ift irrigation systems by
analyaing the data of 200 gample farms and have reported
differences in cropping pattern between the systems. But
no signiijcant difference in the distribution of incomes
and economic efficlency was indicated in the model that

was used,
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Sidhu gt al. (1984) obserxved that there was positive
relationship between the degree of water gupply flexibility
and relishility (represented by source of irrigation) and
other variable inputss Owing to high use o0f inputs which
was the result of increase in the degree of water supply
flexibility and rellability, the yield and economic returns

vere also higher at flexiple gource of irrigation.

Thekur and Kumar (1984) made a comparative study of
economic effleiency of different systems of irrigation in
Western Uttar Pradesh and have concluded that private tube
vells in comparison with state tube wells znd v¢anal
irrigation helped more in incxeasing the income of farmers

due to possibllity of hetter water management.

Dhawan (1986) obsgezved that frem the view point of
timeliness in lrrigation cperation, public irxrigation works
conpare quite unfavouzably with the ones owned by the
farmers imdividually, especially tubewells and dugwells.
fitted.with punpsets,

c) Rationality in uge of irricetién water input

-

& study conducied hy the evaluation divieion of the
State Plenning Board (1975) revealed that the minor
irrigaticn beneficlaries have very little awareness shout
the effliciency of water use. The farmers were Found to

be under the notion that the more water they use, the better

the crop. If was noted that the cultivators seems to ignore
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the use of irxigation water for alternative crops either
through ignorance or negligence. Left to themgelves, they
tend to grow rice only although its water reguirement was

much higher than that of other c¢rops.

| National Commission on Agriculture (1976) opined that
irrigation as at present practiced in the country ig extra-
vagant in the use of water. In view of the inadequacy of
water resgourceg to meet requirements, there is need for a

greater deal of efficiency end economy in water use.

Mzking a mention on the predominance of rice in Indian
cropping system, NCA pointed out that rice crop grown in non
rainy season or low rainfall areas consumes disproportionately
more water than the production it glves. Under these water
paucity conditions, rice should be grown only 1f the available
irrigation supplies cannot be put to better use for other

CIODH»

Mangalabhanu (1977) in his report on command area
development has advocated a change in the pregent cropping
pattern being followed in Kerala, for better utilisation of -

avallable water and thereby to maximise production.

Levine's (1977) study conducted in Phillipines, Taiwan
and other parts of Asla revealed that irrigation system in
developing countries were often inefficient, both in water

use and in cropping effectivenesg.

Bair and Narayena {1983) after making a critical
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assessment of the impact of irrigation on asgricultural
progduction in the atate of Kerala concluded that the lack of
any significant influence of irrigation on czop ylelds is

due to the poor management of irrigation water.

Palanisami (1984) reported that excess irrigation
wag observed at the head reach farms and deficient irrigation
at the taill reach farms, in the lower Bhavanl irrigation

prbject.

Patel and Patel (1584) observed that the overall
distribution of benefits 0f irrigation remains unbalanced
in the Dentiwada Canal Irrigation Project in Gujarat.
Allocation of water among crops is not efficient and hence
there is & need for reallocation of water from low paying

crops to high paying ones.

Singh &nd Saraswat (1984) have stated that the
existing cropping patterns in the valleys of Himachal
Pradesh are suboptimal, indicating thereby that even
without bringing additional lands under cultivation, agri-
cultural prcduction can be subgtantliaslly increased by
adopting optimum ecrop plans with the existing resource

base and irrigational facilities.

Ashturkar (1986) made a study on the i1rrigation water
management in Meharashtra and reported that jowar, bajra,
paddy and cotton based cropping systems are egually
profitaeble compared to sugarcane. The water requlirements

of these crops are very lesa when compared to sugarcane



and hence 1f the area under sugarcane ig restricted, large
arean 0f such crops c¢an be brought under irrigation, which
ultimately will increase and stabilise the production and
prcductivity of mejor cereals, pulses and ollseed crops in

the gtate.

Panda's (1986) study in a canal irrigation system
revealed that inspite of the working of agencies like CaDa,
there exdsts gross inequality in the use of canal irrigation

water for different crops at different locations.

Rath and Mitra (1986) pointed out that it is inapprop
priate to go in for a sugarcene centered cropping system
where irrigation water is not plentiful. In Mzharashtra,
it 1s an anomaly that the sugarcane crops which accounts
for about one nineth of the grogss irrigated crop area used

around 60 per cent of the total irrigation water,

a) Optimal allocation of irrigation water and other inputs

Having understood the importance of irrigation and the
irrdtional use of the searce input, it will only be proper to
review studies aimed at underastanding optimum use of the saild

input,.

Hiremath (1973) tried to optimise crop returns for each
canal for different periods in the Krishnarajasagar Project
under existing situations. Crop and water returns were
maximised through temporal and spatial allocaition of the

net impoundable inflows into the reservoir.
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Rewton (1977) used a regional farm linear programming
model in a study of water resource planning in Santa Maria
Valley, Californiase. It provided a valuable tool in water
resource planning because of its ability to reflect agri-

cultural adjustments to a dynamlc water situation.

Sharma and Sirohi (1977) tried to allocate available
water of the Tomaria reservolr in Uttar Pradesh optimally
arong the major irrigated crops in each period under
conditions of weather uncertainity. The study indicated
that the grose returns in the command area could be
increased by 20 per cent by edopting optimal decision

rules and adjusting area under the crops.

liaji end Heady (1978) attempted to evolve an optimal
cropping pattern and reservolr management policy for the
Mayurakshi Irrigation Project under conditioms of average
as vell as variazble monthly inflows. The results indicated
that there is scope for maximising net return to the
project area by changing existing cropping pattern and

resexvolr management policy.

Sumayac (1979) estimated that optimum allocation of
availeble water increased efficiency of an irrigetion

system by saving water to the extent of GO per cent.

Selvarajsn and Subramanian (1981) have pointed ocut
that there existgs emple scope for increasing farm incomes

and employment through resocurce use optimisation and water
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augmentation in the Paramblkulam Aliyar Project Command

of Tamil Nadu,

Sivansndem (1983) has shown that there is substantial
scope: for increasing aggregate farm income of the Periyar-
Vailgal project area through inter regional and inter months

reallocation of available water supply.

Palanisami (1984) has reported that the result of
linear programming analysls tzken up to optimise the water
use at farm level under canal with well and canal irrigation
(along) has indicated an increase in income under optimum

pléns ovexr the exdsting plan.

Satpute and Rajmane (198€) have studied the water
allocatlon in the command area of Jayakwadl Project of
Maharashtra and have emphasised the need to revise the
exiesting pattern of water digtribution policy so as to
maximise the efficiency of available water,

Chhikara and Singh's (1988) study in Haryana has
revealed that there exists the possibility of increasing
net returns at farm level through optimisation of land
and water rescurces at both existing level snd improved

levels of tedhnologyo

Verma and Banga (1986) have concluded after a study
Of Jal Samend Dam Project in Rajastan that the existing use

of reservoir water was far from optimal. The results of



the study indiceted that a change in exmlsting cropping
pattern and reservolr management policy is desirable and

consistent with the maximisation of net returnse.

Do



)gtoﬁz'[e oﬁ the mw@ etea and /%zz%oa(o/oyy




PROFILE OF THE STUDY AREA AND METHODOLOGY

The present study was an attempt to compare the
aconomic efficiencies of different sources of irrigation.
This essentlally involved an in depth analysis of costs
and benefits of the different gystems that are in vogue
in the study area. It ghould also throw light on the
utilisational aspects of lrxigation that is presently
followed. For the study to be of any practical use, the
gselected area should have two basic requisites. The first
is that, it should have a variety of irrigation sources,
the gecond being the pogsibllity of flexibility in
czopping pattern to allow necessary édjustments, if the
analysls of the study callsg for it. CcChittur Development
Block in Palghat district of Kerala sults well to these

raquirements and hence 1t was taken as the study area.

Before going into the detalls of methodology as
such, it 1s felt that a general information about
Chittur Block would serve as a useful backdrop to the

BtUdy.

Proflie of the study area

Chittur Community Development Block forms part
of the Palghat District vhich lies between 107 20! and
11° 14' North latitudes and 76° 02' and 76° 54' East
longitudes. The Block is bound on the North and East

by Coinbiatore district of Tamil Nadu and on the South
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and West by Hollengode Community Development Block. Area
of the block is 261,23 square Kme. spanning 18 villages
in 6 panchayats, Threze of the Bastern panchayats
adjagcent to Tamil Nadu have characteristics of soil,
climate and lsnd use pattern some what similar to that
of Tamil Nadu.

Soil and to raph

Topographlcally, the block is more or less plain
with scattered hills faliing mostly in the midland
category. Almost the entire area is coverad by stresm
courges draining off into the irrigation system under

the Chitturpuzha Project,

Soil is mostly red loam with the Eastern paris
heving black cotton soil in addition.

Climate and rainfall

The block enjoys o tropical climate getting the
benefit of both Southwest and Northeast monsoons.
Average rainfall of the block ig slightly leas than
the average rainfall of Palghat. This can be ssen from

the table given belows
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Table 3.1 Monthly rainfall of Chittur and Pslghat

Month -Rainfall in mm (1086) _ Rainfell in nm (1987)

Chittur= Palghats Chittur#* Palghats
Januvary 5.0 2.8 0.0 N0
February 13.3 0.0 0.0 0.0
March 0,0 0.0 54.,0 11,0
april 41,3 30.6 16,5 0.0
May 48,4 75.9 133.2 100.6
June 38543 46949 19643 189,.6
July 279.8 2€8,6 293.4 69,0
August 383.0 342.4 177.z2 238 .4
Sentember 39.2 71.6 62.2 11i.6
October 102.7 118,.6 82,7 238.3
Novenber 6846 674 B4.7 9046
Decembex 16,2 10,0 89.2 226.9
Total 1382,.8 1457.8 1189.4 1275.0

* Sopurce: C.D. Block Dffice, Chittur

£ Source: State Sged Farm, Kunnannur, Palghat

Land nvtilisation and cropping_pattern

Details of land utilisation pattern are given below:

=b 4 |
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Table 3.2 Chittur Block:s Land utilisation pattern
{1980 - '81)

Perecentage
Sl. Area in o total
No. Classification acres geographical
' area
1. Land put to non
agricuitural use 9266 13.72
2a Barren end uncultivable
land 1055 54586
3e Pastures and grazing
land 49 0,07
4, Area under miscellaneous
crop trees 362 054
5. Cultivable waste 3027 4.48
Ge Current £allows 1815 2.69
Te Qther fallows 911 1,35
Be Net area sown 51034 75,59
Total 67519 100,00

Source: Comprehensive develorment plan for scheduled
cagtes in Chittur Block, Agricultural Finance
Corporation, Bombay, 1934

It can be seen from the teble that some amount of

increase in the cropged area can be brought about by

bringing the cultivable waste of 3027 acres under plough.

Data relating to cropping pattern is glven in Table 3,.3.



Table 3.3 Czopping pattern in Chittur Block (1980-'81)

B oo S e o
i, Paddy 35341 51.40
24 Jowarx 947 1.38
3e Ragl 500 0,73
4, Pulses 752 1,09
S5 Other cereals 846 1,23
Ce Sugarcane 7601 11,06
7.  Palmyzsh 2189 3,18
8, Vegetables 835 1.21
9. Groundnut 7431 10.81
10, Coconut 3i21 4.54
11, Sesamum 30 0.04
12,  Other oil seeds 589 0.86
13, Cotton 2309 3.47
14, Arecanut 242 0,35
15, Condiments & Spices J3 0.05
16, Frult crops 5506 8.01
17. Cocoa 21 0,03
ig. Fodder crops 23 0.03
19, Others 361 (.53
Total cropped area 63756 100,00
Sources Comprehensive development plan for Scheduled

Caste in Chittur Block, AFC, Bombay, 1984.
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It is clear from the table that there is a wide
diversity of crops being grown in the study area.
hmong the seasonals and annuals, paddy, sugarcane,
groundnut and cotton cccupy considerable areas under
cultivation. Minor cereals and milletsg, pulses,
vegetables and other ollseed crops are sleo cultivated,

though to a lesser extent,

It has o be taken note that in spite of Chittur
Block being a low rainfall regilon, the major part of
the cropped area is devoted to those crops which require
large quantity of watexr, like paddy and sugarcane
(62.46%).

Irrigation

Chitturpuzha Project is the main source of irrigation
throughout the block. Out of the total irrigated area
of 28517 acres (1980-'81 figures) 55%, i.c. 15798 acres
is covered by this cansl. Apart from this, tanks and
wells put together also constitute a major source of

irrigation with a share of 44%,
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Takle 3.4 Chittur block: Area under different
gources of irvigation (1980-'81)

sl. Arca in
Mo Source acres Percentage
1 v Can 31 15798 55 ™ 40
2e Tanks 5411 18.90
3. Yells 7267 25,48
- Minor/11ft irrigation 4 0.01
Se Rivers/lzsken a7 0,13
Total 28517 100,00

Souwrce:s Comprehenaive development plan for Scheduled
Caste in Chittur Block, AFC, Bombay, 1984.

The flgures shown in the above table were deceptive
to a cextaln extent. A reconnoltoring study of the block
indicated that within the command of the Airrigation canal,
many of the farmers were having wells, mainly £6r supple-
mentlng the canal water source. Thus the areas =o
irrigated cannot be strictly taken as either canal
irrigeted or well irrigated. Similarly, for the benefit
of farmers who are'QWning their lands in the uppexr reaches
of the canal, water is being provided to wells dug in theix
lands, through a spout pipe (subject to certain conditions
and an sgreement being executed between the farmer snd the
irrigation department) from the canal. FEventhough farms
so irrigated also broadly come under the canal source of

irrigation, they are slgnificantly different from normal



canal irrigated farms. Such a gource of irrigation has
been designated as “"'spout fed well® for identification.
Farmg irrigated f£rom the gpout fed wells have advantages
of water avellebility as well as flexdibility in the uge

of water.

Thus, for the purpose of the present study, the

following sources of irrigation were identified:

Sgurce Abbreviation used
1., Ceznal CEF
2e Well WEF
3¢ Canal + well CHE
Se Spout fed well SHE
Se¢ Rainfed as control RFF

Note:

1., Farms under the CFF group derived irrigation water

exclusively from cansls.

2. Farms wnder the WFF group derived irrigation water

exclugively from well source,

3. Farms under the CWF group were those which (a)deriwved

watey from canal for irrigation of more than 80% of the
net gown area and (b) had atlesst one well each to

supplerent the lrrigation water zreceived from canal,

4. Fazmsg under the SWF group derived irrigation water
exclusively from wells, to which canal water was fed by

providing a spout pipe.
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5. Farmg under the RFF group were those which had no
irrigation water source at all, In other words they

vere purely ralnfed farms.

¥Yhen the profile of the villagewise land uiilisation
petiern vwas examined (Table 3.5), it was seen that
Runnamkathupathy Village i1s having an almost uniformly
distributed irrigated area under canal and well, which
was lacking in any of the other villages. Morovex,
Kennamkathupsthy is 2lco having dryland (rainfed)
cultivation in practice, as can be seen from the percentage
irrigated area figures (50.88%). It Was obaerved that this
village had considersble area under irrigation from spout
fed wells also, Thus, it was declded that Kunnamkattupathy
wag the best cholce among the villages for data collecition.
The location of the study area and mample village ig shown
in Fig. Z.

Sgmpling procedure

Stratified random sampling technique was wused for
the study. The deteils of ¢anal irrigated farma were readily
availzble with the village office since canal water tax ig
being collected through them., Similarly, a separate list
of farmers is being kept there for vhom water is supplied
to their wells, fxom cénals° With the active support of

the village office egtaff and the agricultural demongtrator



Table 3.5 Chittur Block: Villagewlse land utilisation and irrigation pattern
(Area in acres)
51 Geogra- HNet Total Source of irrigation
N * Name of village phical sOWn irrigated T
c. area area  area Canal Tanks Wells Others
(1) (2) 3] {4) (5) {6) {7) (8} lgj
1. Eravattapparapathy 1315 949 206 1 31 174 -
(21.70)
2. Vadakarapathy 5180 4347 1513 2 841 661 9
(34.80)
3, Thenampathy 1660 1298 763 15 748 - -
(58,78)
4, Ozhalapathy 2879 2386 1226 - 1226 - -
{51.38)
S. Attempathy 1206 1010 405 - 20 385 -
(40.09)
6. Manchikunnampathy 2688 2189 1060 - 1010 35 15
(48.42)
7. Eruthempathy 2173 1740 1531 57 - 1468 6
(87.98)
B. Kozhipathy 4254 2493 874 - 799 75 -
(35.05)
9. Kunnamkattupathy 3209 2313 1177 554 68 555 -
(50,88)
10, Valiyavallampathy 4890 3696 3145 1557 242 1346 -
(85.09)
11. Kozhinjampara 2100 1207 201 - 3 198 -
(16.65)
12, Nalleppllly 2961 2266 1772 1368 52 349 3
(78.19)
13. Thekkedesom 2795 2274 1778 1694 8 76 -
(78.18)
14. Kuttippallam 2212 1702 1523 957 69 497 -
(89.48)
15, Chitetur (Rurall 3759 2713 2201 2168 5 28 -
(8l.12)
16, Thathamangalam 3577 2707 2242 2115 - 127 -
(Rural) (82.82)
17. Perumatty 8545 6314 1364 1148 18 198 -
{21.60)
18, Moolathara 6486 5215 2381 1281 a5 1001 4
(45.65)
19, Pattamchery 5630 4215 3155 2881 176 94 4
(74.85)
Note: Figures in parenthesis in column 5 indicate percentage irrigated area

with respect to net sown area in that village.

Source:Comprehensive development plan for Scheduled Castes in Chittur Block,AFC,

Borbay (1984).
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FIG.1: CHITTUR DEVELOPMENT BLOCK
LOCATION OF VILLAGES
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of the local "Krishi Bhavan", separate lists of farmers
(1) having exclusively well as the source of irrigation
(11) those having canzl and well, and (1ii) farmers who
have no water source at s8ll (rainfed) were prepared.

Cn the basis of these ligte and the village office reccrds,
five strata comprising of {1) cenal fed farms (CFF)

(2) well fed farme (WEF) (3) canal + well fed €arms (CWF)
(4) spout fed well irrigated farms (SWF) and (5) rainfed
fexns (RFF) were formed, Care was taken to exclude

farms having an area of less than two acres sgince it was
felt that such £erms would in general be marginal in
nature without much potentlal to invest on irrigation.

Also, the cholce of crops will be limited in such farms,.

Twenty farms each were selected from canal fed,
well fed and rainfed groups. As already mentioned, the
canal with well and spout fed well sources or irrigation
Were also found to be in vouge, though in a lesser scale
than the canal and well sources. Hence, to represent
these also in the study, fifteen farms each were selected
randomly from the canal with well and spoutfed well

SOUXCe JEXOUpS.

Data

Primary dats were collected from the selected sample
farmers in January and February 1988, using e well
structured and pre tested interview schedule (Appendix I).

The method of personal interview was. adopted to elicit



data from the resrpondents,which pertained €0 crop year
1086-'87 i.,e. from May 1986 to April 1987, as sowing

commences in the month ©f May in the study area.
The varlous aspects that were covered include,

1) General economic and social condlition of the sample
ﬁa;mers

2} Land use pattern and type of tenure

3) Seascnwise cropping pattern

4) Investuent and use of irrigation structures and
equipmentsg

3) Operatlonal expenses of machines including
irvigation related ones

6) Detalls of canal sources of irrigation

7) Crop wise irrigation details

8) Detalls of loan obtalned

9) Cost of cultivation of varlous crops and

10) Crop output and retuins

apart from collection of primary deta from sample
farmers, detalls of climatologiczl varlables were also
collected from Block Development Office, Chitiur znd

Integrated Seed Development Farm at Eruthempathy.

Farmers of the sample area were mostly of low
edueation level. Dut since farming was their main

occupation, thelr responses to questiona were satisfactory.



Tools of analysie

As mentioned earlier, farms having an area of two or

more acres only were selected for the study.

Irrigation vs.cropping pattern, input use etc.

Before we proceed further, it is felt that the
definiticon ¢f irrigation and irrigated area has to be

aoxplicitly menticned.

The Directorate of Economlics and Statistics,
Covernment of Kerala defines irrigation as "¢he process
of letting in water for the benefit of crops growm, which
invﬁlves some artificial or mechanical or manual cffort
for at least one wetting®. This definition of irrigation

haa been sdopted in the present study.

A crop which received watering at least once during

its 1life time has been included under irxrigated area.

The farms in the sample area Were classified on the
basis of irrigation source, with respect to crops grown,
cropping intensity, use of inputs like manures, ferti-
lizers, plant protection chemicals etc. Comparison was

also made on the bagis of output obtained.

Adequacy of the irrigation water awvailable was
ascertained from the respondent farmers as 'adequate'/
‘partially adeguate'/'inadequate?. These responses were

accorxéingly grouped and tables formed.
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Percentage analysis was done for the above mentioned

data,

Cost of cultivation and cost of irrigation

Cost of cultivation was worked out for each of the
crops as per the standard concepts of cost A, cost B and
cost C, the detalls of which are given elsewhere in the
chapter. Operstion wigse cost 0f cultivation wag also

worked out and compared.

Detalls pertaining to investment on irrigation was
calculated for different investments like well, pumpset,
pPipeline, pumphouse, spout pipe etc. and comparison done
among the invesiments under different sources of irrigation

on the bagils of capital value net of depreciztion.

snalysis of variance

Friedwan twe-way analysls of variance by ranks was
the test used in this study, in order to compare the
sample observations under the various categorlegs of farms,
Foxr this test, the data has been cast into a two way
table t&king the observations under each of the categories
in a column. The number of conditions that were compsred,
were taken in rows., Thus, for each asnalysis, there uould
e R columis and N rows. The test determines whether
there 1g¢ significent difference betwzen the different
columne {(categories). The values under the Gifferent
categories in a row are ranked, in azcending ordexr. Sum

Oof these ranks taken columwise, formed the rank of
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columns (Rj values). If there 1s no difference between
the various observations under study, the rank totals
(Rj*s) would be uniform. 1In order to test wether the
ranks differ i&gnificantly, the value of the test

statistic /\y was found out using the following formula

§§;(Rj)2 - 3N (R + 1)

2 a2 =1
T ER(K + 1)

r

with degres of freedom K-1,
vhere N = No, of rows,

K No. of columns

T

R} = Sum of ranks in the jﬁh colunn

ITovigetion Waker optimisation

The most impoxtant pawrt of the methodology was to
analyse whether the available water was being utilised
properly and if not, how to optimise use of the available
irrigetion water input. Several researchers like Singh
and Sirxohi (1977), Kaushik and Gangwar (1980) Elumali (1982),
Palanisami (1984), Singh and Jain (1985) etc. have used
linear programming as a tool in their studies, to optimise
the usc of irrigation water., This technique was used in

the present study also.

Linear programming involves the maximisation {(or
minimlsation) of a linear function of varisbles subject
to linear inequalities and the variables involved must

agsume non~-negative valueg (Kshlon and Singh, 1980),.
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The following form of linear rrogramming model was

uged in the atudy

Maximige Z = C'X
Subject to AX==B and X =0

]
X = (x1 Ky = = = p) where
%y 1s the area under crop %

[}
L] = . - o -
C (c1 c, cP) where

ci 1s the net income from unit area of
the crop 1

B = (b1 b2 - - - bp)' where
bi is the maxirsum input available for
the 1™ activity
A= (aij)n % p vhere aij is the level of ith
input required for unit area undeg crop J
Net income has been considered over Cost B less rental

value of land since it had the leegt amount of imputed

values.

Menthly irrigation requirement of crop formed the
input per unit activity and the total (monthly)availsble
water was taken ag the input avallsbility. Both these have
been arrived at, after a series of ealculation involving
actual climatological parametres rertaining to the

reference crop year.

Apart from trying to optimige monthly available water,
optimisation was alsc attempted for different levels of
water avallability (from the existing level) at -10% and

+10%. This procedure resulted in evolution of appropriate
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eropping patterns suitsble to water atress as well as

esxcegs watexr gltuations,

Estimation of irrigation water reguirement of crops

Since there was nc way to physically measure the
actual quantity of irrigation water utilised by the
crops comming under the study, irrigation water reguirement

estimated climatologically, was used as & proxy for it.

Before golng into the detalls of estimation, 1t would
be 0f help to know pone of the terms and definitions used

in this rcegexd,

1, EoT,

The reference crop evapotranspiration -(ET.) is
defined as the rate of evopotranspiration f£rom zn
extensive surface of 8 to 15 am tall, green gress CovVer
of uniform height, actively growing, completely shading
the ground and not short of water (Food and Agriculatnral

o:gﬁniﬁation‘ Ul .) ™

29 Cxop water recuirement

Crop water requircment is defined as “the depth of
water needed to meet the water loss through evopotranspi-
ration (ET cxop) of a disease free crop growing in large
flelds under non restricting =o0il conditions including
soil, water and fertility and achieving full production

potential under the given growing environment" (FAQ).
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ET crop can be obtained by multiplying ETO with a
factor called K, (vhich varies from crop to crop, found

out experimentally for each crop).
ET ¢rop = Kc x E@o

Irrigation water requirement

Crop vater requirement -

Irrigation water requirement = Effective rainfall

Effective rainfall

Effectlve rainfall is that part of the rainfsll which
is possible for the crop to be effectively utilised, for

its maintalnance and growth.

Effective rainfell has been computed for crops other
than paddy, by following the method suggested by USDA Soil
Conservation Service (19G9). In the case of paddy, 75% of
actual rainfall has been taken as effective rainfall
(Sasidharan, 1982).

Aceordlng to the FPAO, the cholce of method (for
estimation of crop water requirement), must be based on
the type of climatic data availeble and on the aeccuracy
required in determining water needsa.
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There are four commonly used methods of estimation,

the climatic data needs of vwhich asre as follous:

Tempe~- Humi- Sun- Radia- Evapo- Envige
Method | vure aity "7 ghine tion  ration onment

Blaney

criddle * 0 0 0 4]
Radiation * 0 0 * (*) 0
Penman bad w * ¥ (*) 0
Pan

GVAaRG=-

ration 0 0 % b

¥ Measured datay O Eptimated data (*) If available
but not egsential

Source: "Guidelines for predicting crop water requiremente"
¥a0, Rome, 1984.
According to the FAO, method wise, the following ig the

descending orxder of accuracy.

1) Penman method

2) Pan svaporation

3) Radiation method

4) Blancy -~ Criddle method

Of the various methods, with the available data on
pan evaporaticn and environment (obtained from Chittur
Block Development Office, Nattukal, the observatory
nearest to the study areal), 1t was decided that pan

evaporation method would be the besgt.
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Data on dslly pan evaporation and rainfall were
cbtained from the B.D.0.'s office, K, values for the
different crops, for the different growth periods were
taken from the FAD guldlines and the dissertation
submitted by Sashidharan (1982).

The following step wise procedure..was adopted and
the steps followed are made clear with the sample of

Groundnut 2nd Crov.

ET,

m—

Reference crop evapotransplration was obtalned as

followss

ET, = KP = E pan

Where E - Pan eveporation in mm/day and

pan represents the mean daily value of
the period ccnsidered

Ky, = Pan co~efficlent (FAO Guidelines, 1984)

Values of Kp were cobtalned from standard tables
provided by FAO (see Appendix II) for different humidity
end wind conditions and pan environment. Wind velocity
and relative humicdity data were collected from Integrated

Seed Revelopment Farm, Eruthempathy (see Appendisx III).

The planting/ssving date for different CZops were

ascerteined from the facimerg.
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Example of irrigation requirement calculation in cage of

Groundnut IInd crop

Sowing date = 1llth September
Duration = 110 days
Stage of crop Length of stage Kc value
1. Infitial stage? 25 days 0.5
2e Crop development stage® 30 days 0.5 = 0.95%
3. Mid seagon stagew 30 days 0.95
4. Late gtage* 25 days 0.95 « 0,55
* FA0 Guidelines/Sasidharan, 1982
Btep 1
ET, calculation
Nonth Epén Xp ET, (E ban X K,)
Septenber 'BO 744 0«65 4,83
Octcber 'B6 5.70 0.75 4.28
November '86 523 0.75 392
Decenber '86 5.48 0.60 3.29
Step 2
ET crop calculation Crope G.N. IInd crop.
Sowingi1 11th September
Honth No.of ET, K, ET crop LT crop total
days — m/day = for the month
Septerber '86 20 4.83 0.5 2.42 48.4
Octcber °86 31 4.28 0.7 2996 92.9
November *86 30 3.92 0.95 3.724 111.7
December '86 29 3.2%9 0.8 3.29 76.3

Thus thg monthly crop water reguirement of the Groundnut
IInd crop hasg been srrived at.

Crop water need + goll water need -
Irrigation water need = effective rainfall



The rainfall data pertaining to the gppropriate
periods were summed up and the effective rainfall
calculated using the chart given by USDA,

Further on, the step followed by Sagidharan (1982),
which 13 a slight improvement over USDA's method has

been adopted. It is quoted as follows:

"after czlculating the effective rainfall, the net
irrigation requirement for each month is worked out and
for this, it is assumed that soil holds 100mm of avallable
water within the root zone and 50% of this can be depleted
by plantg without suffering any detsfmental effect. For
the purpoge of -calculation, the soll wmoisture level is not
pexmitted to go below 50% of the molgture availlable
between fleld capacity and wilting point, that is, only
50 mm out of 100 mm available water in the rocot zone is
used, In the case of crops planted during months having
high rainfall, soil moisture ugasble in the root zone is
at field capacity. In other cagses, s0il moisture ugable
in the root zone at the time of planting ig teken as
25 mm l.e. solls holdg 75% of the molsture avallable at

fiel¢ capacity.

Soil-mointure balanceé at the end of the month is
alsc taken as 25 rm in all the months except during the
critical months during which irrigation can be avoided

by using a part or vhole of the 25 mm water,.
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In the assessment of effective ralnfall, a modification
of the USDA method has been done in the months in which
ralnfall far exceeds the crop water needs. 1In such months,
the effective rainfall is estimated for total water need
(crop + =o0ll). During other months, only crop water need 1is

taken for estimating the effective rainfail®,

Calculation of available water in the root zone of
crops has been done for Vallyavallampathy (adjascent village
to the study area, Kunnemkattupathy) soils, for which primery
research data are avallable. The detalls are given in
Appendlx V, Since data for Kunnemkattupathy are not
available, the data for Valiyavallampathy have bheen used as

PrOxy.

Step 3

Calculation of irrigation requirement {(Contd.)
(Groundnut. TInd_crop)

With the aforeseid background, irrigation water

requirement for groundnut IInd crop was estimated as follows:

(A1l _floures in mm)
ET Soll Total Effec-Ante~ Total Irrig-

Month crop water water Raig— tive cedent avail- ation
total need need ol1 rain- s=oll able requi-
fall molis- molis- rement

ture ture

September  48.4 25.0 73,4 39.2 24,0 25,0 49.0 24.4
Octobex” 92,9 2540 117.9 109,1 71,0 25.0 96,0 21,9
Bovember 111.7 25.0 136.7 6846 49.0 25.0 74.0 62.7
December 763 25,0 101.3 16.2 11.0 25,0 36,0 65.3

Total . 174.3
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Likewise, the irrlgation water requirement has been
computed for the various crops. For those crops for which
Kc values are not readily avallable, the values of closely

related ecrops have been used.

Exception in calculation of lrrigation requirement for paddy

1) Paddy is a crop which requires standing water. Due to
this reason, percolation losses are sure to occur. the

quantum of loss being dependént on the type of soil, For the
clay loam solls of the area, a mean percolation of 5 mm/day

has been considered.

2) For transplated rice crop, a good amount of water is
required for the initial land preparation of the paddy field.
This puddling water requirement is taken as 150 mm for both

the lst and 2nd crop seasons.

Thus, in the calculation of irxrigation requirement
for paddy, both the above factors have beeti additionally

considered, followlng the steps of Sasidharan.

The working sheet for calculation of irrigation

requirement of various crops is given ag Appendix VI,

The irrigation water requirement so arrived at,actually
pertains to a crop grown under ideal conditions. In the
present study, this irrigation water requirement is supposed
to have been provided for the crop, the vield of which is

maximum among the different source groupse.
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For example, following is the ylelds of groundnut

under the different irrigation sources:

Crop ~-=-= Groundnut 2nd crop

Source of
irrigation

Yield
(Kg/acre)

-wa Conal + well Canal Well 5F well Rainfed

--= 1024.8 96848 946.4 1013.6 526.8

The irrigation water reguirement calculated above is
prresuned to have been utilised for raising one acre of
groundnut under canal + well and gpoutfed well farms, in

the second crop season.

For estimation of irrigation water requirement of
crops under the other irrigation source groups,a "scaling
down"” technigue was used (with suitable modifications)
following the steps of Palanisemi (1984).

To quote the method adopted by him, “the water
requirement of these crops {(like paddy, groundnut etc.,
the water requirements of which have been fully met) by
soil type and geason were obtained from the Agricultural
Regearch Station located in the Lower Bhavani Project
Command area. These research station estimates were then
adjusted downward according to the reduced yields which
farmers achieved, rclative to the maximum yields recorded
in the Research station. It i1s thus assumed that
fertilizer applications are also due only to water

availability. Hence, the farmer who obtained maximum
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yield had a water supply equal o the research station
water regquirements data; the water supply estimates for
farmers with lower yields were scaled down proporition-
ately « o« o o"s Example to illustrate thils, quoted by
Palanisami, ie given in Appendix VII,

Vaidhyanathan - (1987) pointing out the difficulty in
estimating the precise magnitude of irrigation has also
observed that "since there is a strong complementarity
between water and the lnputs, the differences in land
productivity between irrlgated and unirrigated farming
can be legitimately tsken as a measure of overall impact

of irxigation".

A slight improvement has, however, been made from
the technique used by Palanisami, in the present study,
According to FAO, ®"when the full crop water requirements
are not met, water deficits in the plant can develop to
@ point where crop growth and yield are affected and the
manner in which water deflcit affects crop growth and
vield varies with the crop species and. crop growth period.
To evaluate the effect of plant water stress on yleld
decrease through the quantification of relative
evapotranspiration (ETB/ETm), an analysis of research
results shows that it is possible to determine relative
vield losses if information is availsble on actural
vield (¥,) in relation to maximum yield (¥,) under
different water supply regimes .. . In order to
quantify the effect of water gtress, it is necesaary to

derive the relationship between relative vield decrease
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and relative evaptrenspiration deficit given by empirically

derived yield response factor (Ky). or}

Y ET
(1 -52) sK (1 ~==2)
Y y ET,,
vhere Ya = actual haxvested yield
Y, = maximum hazvested yield

= yleld response factor

2

a = actual evapotranspiration

Eihl = maximum evapotranspiration

Ref: Yield response to waters FAQ, Rome, 1979.

For the present study, the same formula is used ag followst:

Y, = agctual yield (the reduced yield)

Yo = maximum yield (the one for which, the
calculated irrigation water requirement
is persumed to hold good)

Ky = yleld response factor (standard)

ET = lrrigation water use corresponding to
the reduced yield (o be estimated)

ET, = calculated irrigation water use
corresponding to the maximum yleld

b4
(1 -52)
= — m -
LTa = Ky - 1 b 4 ETh

The value of Ky for different crops has been taken
from the tables provided by FAO (see Appendix VIII). Values
of related crops Ky have been taken for those crops for

which Ky values are not available.

Working it out for the 2nd crop groundmut, we have

the following details:



01

Step 4

968.8 + 946.4  _ (average of lower yields
Ya = 2 = 9576 ¢ negligible difference)

1024,.8 + 1013.6 ,{average of Max.ylelds of
*m = 2 = 1019'2-1egligib1e difference)
KY = 0.7 (obtained from FAO tables,for groundnut crop)
ET,, = 174,3 mn (calculated by the PEP method)

E 1 - 947,6% ;

1018.2) - 1

ETa = — X = 174.3

Thisg much water is persumed to have been used by the
CGroundnut 2nd crop in canal irrigated and well irrigated

gstrata.

Thug, in a similer manner, the water supply estimates
for irrigation sovrce groups (irrigation strata® with lower

crop ylelds, were scaled down and found out,

Water stress is assumed to be uniform throughout the
crop's life and based on this assumption, the monthly

irrigation water use of crops (with reduced yields) was

also found out.
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Step S

Groundnut 2nd crop

Monthly watef require~ Monthly water requirement

Month ment ¢f the groups of lower ¥1eld groups of
with Max.crop yield(mm) crops (mm

September '86 24 .4 2444 x159.3/174.32 22,30
October '86 21,9 21.9 x159.3/174-3 = 20,02
November 86 6247 62,7 X 159,3/178.30 57,30
December ‘86 653 65433%159,3/174.3=59,70
174.3 159,30

j =i b o bt g b} i g

In this way, the net monthly irrigstion (estimated)
requirement of all crops under all the categories of
irrigations was worked out, vwhich formed the input per unit
activity, for the LiP. application,

With the information collected onrthe acrezge of each
cxop under each source of irrigastion, it was rcssible to
estimate the total monthly requirements of the various crops

under any particular source group,

‘I‘MRIlnalmxl-i-aamrz......anmrn

Where TMR I, = Total monthly irrigation (estimated)
requirement of the various crops under
irrigation source group I

810 35 o« 3, = AcCreage of variéus crops comming under
the irrigation source group I

mry, mr, mr, = The monthly (estimated) requirement of
irrigation water for each of the Crops
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The totel monthly irrigation (estimated) requirements
was worked out for the different months of the reference
Ccrop year 1986-'87 and these formed “input availabilities"

for the L.P. Model.

The net acreage under znnual crops formed the land

constraint, for the L.P. model.

Labour requirement, working capital etec. were not
consldered constralnts for selectlon of crops,.by the
farmers. Hence these have not been included in the

programminge.

Alternative crops like banana, sesamum, mulberry etc..
which are grown in the sample village, but have not come
in the semple, have also been considered in the linear

prograrmming medel.

In the case of mulberry, the economic life of the
plant extends over 1£ to 20 years. The mulberry plant as
such doemi't yleld any income unless the leaf from the
crop 1o utilised for the production of coccocne from
mulberry silk vorm. The equipments needed for rearing
the silk worms have a life gpan of about four years.
Thug, the net returns or cost for any particular year
cannot be c¢onsidered as pertaining to that year alone.

In the first year and the years which require replacement
of permanent investments (for example the S5th, Sth and
13th year needs replacement of rearing equipments), the

cost will be meore than the other years.
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This problem was overcome by following the method

adopted by Jayachandran (1985) as indicated belows

The cost and net margins of mulberry were discounted
to the Oth year (l.e. the start of the enterprise activity)
by the net present vworth (NFW) method and the NPW was
amortized for the nunber of years of life of the invegtment

using thae interest rate as same for the calculation of NPW

Net present worth of returns,

A 3]
NEWR = =

R
1
1=T (1eit

Net present worth of costs

n Ci
NPWGE = <= s

i=1 (1+1r)

Where n = EBconomic life period (taken as 16 years for
mulberry)

< = Grosa cost for the ith year

Ry = Cross xretuins for the ith year

b = Digcount rate = taken as 15%

(The minimum rate of return prescribed by NABARD for

agricultural project investments)

Both the cost end returns viere then amortiged for the
number of years of life (i6 years in this case) using the

formula

NPWR x r (1 + )

amortlized returns = (T = ffﬁ'ﬂ 1

_ NpWe x ¥ (1 4+ )P

(@ + ) -1
Where r and n are the same as meniioned earllerx,

Amortlized cost



The cost and returns calculated for the alternative
crops (included in L.P.) has been worked out and ere given

in Appendix IX,

Viater requirement of mulberry was calculated based on
the recommendations of the Central silk Boaxrd and for +he

other crops, the pan evapourztion method was used.

The different crop combinetions tried in the

programming are given in Appendix X,

Other ccncepts and definitions

Cropping intensity

Cropping intensity is the ratio of gross cropped area

to net cropred area expressed ag a percentage:

Srogt cropned area
O

Net croppred area * 100

Cropping intensity =

Cost of cnltivation

Cost of cultivation refers to the total expenses

involved in cultivating wnit area of a crop.

In the present study, the standard cost concepts used
in Farm Management Studies have been adopted, with suitable

modifications.,

There was no cage of "leasing=in® of land in the sample
farms and hence the terms cosi A Wag uged o dencte the

following itemss
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b)

¢)
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Copt A

1)
2)
3)
4)
5)
6)
7)
8)
)
10)
11)
12)

13)

14)

Value of hired human labour

Value of owned and hired bullock labour
Tractor/tiller charges

Value of seeds (farm produced and purchased)
Value of manures (owned and purchaged)
Value of fertilizers

Value of plant protection chemicalg
Irrigation (fuel)charges

Canal water charges

Land revenue, taxes etc.

Owned and hired machinery charges

Depreciation ard maintainance on farm
bulldings, machinery and egquipments

Depreciation and :aaintainance on irrigatlon
structures, machinery and equipments

Interest con working cspital

Cost B includes Cost A plus

185)
16)

i7)

Imputed rental value of owned land

Imputed interest on fixed capital of irrigation
gtructure and egquipments

Imputed interest on fixed capital of others

Cost C lncludes Cost B pius

18)

Imputed value of family lakour

Depreciation and maintainance as well as imputed
interest on fixed capital has been accounted
separately for irrigetion investments and investments
cn othexr items, in order to quantify the

"irrigation related expenses®.
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Values of owned bullock labour was imputed on the bagis
of the prevalling market rate for a pair of hired bullocks.

Farm produced seeds and farm owned manure were also

valued at the prevailing village prices.

Cuned and hired machinery charges mainly accounted for
the charge paid for the use of hired sprayers and other
equipments and the expenses involved in use of owned

machinery.

Langd revenue, taxes, deprecistion, interest charges etc.

Land revenue, taxes, depreciation and maintailnance
charges on farm bulldings, machinery and equipments and
Imputed interest on fixed capital of others, have been
apportioned to the varlous c¢rops hased on the area

cultivated under each crop.

Straight line method of depreciation has been adopted

over life period of the varlous investments.

irrigation related expenses

Irrigation (fuel) charges include the fuel/electricity
expenses incurred in operating the pumpsets. Maintenance
and repalr costs cf the pumpsets zslone have been included

under thizs head,

Canal water charges refers to the payments made to

the revenuve department, for the use of canal water.
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Straight line method has been adopted in c¢alculating
deprecliation, over the life period of the investments.
Maintenance refers to the cost of maintalnance, repalrs
etc., incurred on the capltal items like well, pipeline,

pumpshed etc.

Interest on the capital value net of depreclation of
irrigation structures and equipments was calculated taking
the long term lending rate of banks. In the present study,

an uniform rate of 10% has been consildered.

The fermers were not able to glve ‘a correct idea of
the quantity of water supplied to the various crops. Given
the fact that different crops reguire irrigation water in
different smounts, it would not be justifisble if the
irrigation related expenses are apportioned without giving
Gue ccnsideration to the irxigation reguirement of the

CLOPSe

The irrigation (estimated) requirement of varicus
crops, estimated through psn evapouration metihecd was used
for thls purpose. The irrigation expenses except canal
water charges, vWere apportloned betwesen the various crops
giving due welghtage to their irrigation requirement. The
canal water charges were apportioned based on the ayacut

area occupled by the various cromns.
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Interest on working capital

Interest on working capital was calculated at the rate
of 11.5% for small farmers and 12.5% for large farmers i.e.
the ac¢tual rate at which bank finence 1s being providéd.

The same criterion was followed in the present study also.

Fgnily labour chiarges

The actuel durstion of work put in by the family members
has been assessed and valued at market rates for hired

labour for similar activities.

Harvesting charges

In case of crops like paddy, harvesting chorges are
made as payments in kind, The value of such payments in
kind has been imputed at prevailing merket prices and
accounted &g harvesting chaxrges. The physical guantlity
of the rayments in kind has been s3ded wi+h the vield
(which, the farmers respond as net of harvesting charges,

made in king).
Rental value of land

Leasing in/out of lard was not a practice in the study
area., Therefore, land rent could not be considered.
However, a nominal rent of 1/10th of the velue of gross
produce (both main product and bve-product) is included

under rental value of land.
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Operation wise cost of cultivation

Operation wise cost Of cultivation gives a picture
of cost of cultlivation of crops at dlfferent atages, for
variocus operatlcns., This has been worked out for all

the crops.
Inccie

Gross farm income includes value 0f main product as
well as bye product, both consumed as well as disposed of
by the farmex, calculated at farm gate prices prevailing

during the reference ¢xop year 1986-1'87.

Net farm incomes were calculated over (a) cost C and
{b) over {(cogt B =~ rental value of land). However, the
latter has alone been used in the linear programming

application.

¥et margin over cost C glves an idea of the profite
1f the farming 15 considered ag a "buslness", i.e¢. returns
to management. Net margin over (cost B - xental value of
land) gives an i1dea of the actual returns that the farmer
obtaing from the farm, l.e., returns to labour end

management excluding the rental value of 1lsnd,
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RESULTS AND DISCUSSION

4.1 General background of sample farmg

A very brief account of the general background of the

sample faxms i1s given in this section.
4.1.1 Area owned

As already mentioned, sample farms with minimum two
acres area were alone selected. No further groupings have
been done for the individual strata. Table 4.1.1 shous

the land holding pattern of the selected sample,

. The total area under all the categories put together
came to 543.4 acres, with an average area of 6.04 acres
per farm. The average area under spout fed well group was
the highest, at 8.18 acres, and the lowest was that of the
canal fed group, at 3,59 acres. Average area under
canal + viell, well fed and rainfed farm categories were

578, 7.20 and 5,91 acres respectively.

Leasing out and leasing in of land was totally absent.
Hence, there was no distinction between area owned and

area operated,

4ele2 Family size

The overall average size of femily was $.87 and the
majority of families, l1.e. 64.44% had a femily size of
4 to 6. Almost all the categories had maximum family size
group of 4 to 6.



While canal fed farm category had the smallest
average family size of 5.2 members, canal + well fed
group had the biggest average family size at 6.5 members,

a8 can be seen £from Table 4.1.2.

4.1.,3 Educational status

No family in the semple had i1lliterate members.
Most of the famllies (45.66%) had members of highest
educaticnal status in the group of "“upto SSLC®, There
vWwere one each of farm families in the various strata
with education upto P.D.C. level and there was one
graduate each in the canal + well fed and well fed farm
groups. Details can be seen from Table 4.1.3. 0On the

whole, educationzl gtatus could be sald to be moderate.

deled Soil t!EQ

Distribution of sample based on soil type indicated
that 53.3% of the farms had black loam soil and 46.7%
had xed loam soil. Table 4.1.4 indlcates this sort of a
balance between the two soil types in all the categories

of farmse.

Fragmentation of holdings was in general absent.
Due to thisg reason, the soil type in any particular ferm

was almost exclusive, without much of mixture.

62
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Table 4.1.1 Total and average size of land holdings of
- sample farms -

CWFE CFF WEE SWE RFFP Total
Category Nel5  Ne20 N=20 NelS5  N=20  Neg0
Total area 86,75 71.82 143.93 122,65 118.25 543.4
(acres)
Average arama 5.78 5439 720 8,18 5.91 6.04
{acreg)

CWF = Canal + well irrigated farms
CFF = Canal lrrigated farms

HFF = Well irrigated farms

SWF = Spout fed well irrigsted farms

RFF « Ralnfed farms

Table 4.1,.2 Distribution of sample farms based on farm
family size
Size of Category
family CHE CFF WFF SWE RFF Total
N=15 =20 N=20 Ne=l5 N=20 N=GQ
1 -3 - 2 - 4 1 7
(10,0} (26.7) {5.0) (7.8)
4 -6 9 14 14 6 15 58
(50.0) (70.0) {70.0) (40.0) (75.0) (64.4)
7 -9 3 3 3 3 3 15
(20.0) (15,0) (15.0) (20.0) (15.0) {16.7)
Above 9 3 i 3 2 1 10
{20.0) (5.0) (15.0) (13.3) (0.50) (11.1)
Aver age
slze of 6.60 5.20 585 627 5470 5.87
family

Flgures in parantheses are percentages to total
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Table 441.3 Distribution of sample f£arms based on the
highest educational status of farm family
members

Educational Category

status CWF CFF WFF .SWF ‘RFF  Total

Nwl5 Ne20 N=20 N=15 N=20 N=9 O

Upto 4th Std,

Upto 7th Std.

Upto SSLC

PDeCoe

Graduates

Pogt~graduates
Illiterates

1 1 2 2 4 10
(647) (5.0) (10.,0) (13.3) (20.0) {(11.1)

4 9 7 4 8 32
(26.6) (45.0) (35.0) (26.7) (40,0) (35.6)

8 14 9 8 7 41
(53.3) (45.0) (45.0) 4£53.3) (35.0) (45.6)

1 1 1 1 1 5

(6.7)  (540) (5.0) (6.7) (5.0) (5.5)
1 - 1 - - 2
(6.7) (5.0) (2.2)

Flgures in parentheges indicate percentages to total

Table 4.1 3

Distribution of sample farms based on soil’
tyre

Category
Boll type
CWP CFF WPF SwWr RFF Total,
=15 H=20 N=20 N=15 N=20 NnSO
Black loam 8 11 10 8 11 48
(5343) (55.0) (50.0) (53.3) (55.0) (53.3)
Red loam 7 9 -10 7 9 42

(4647) (45.0) (50.0) (4647) (45.0) (46.7)

Flgures in parentheses are percentages to total



4.2 Irrigation Vs. cropping pattern, input use ctc.

The sample farms deriving benefits from canal (both
directly and indirectly) mostly came under the head and
middle reaches of the Chitturpuzha canal irrigation system.
Farms undex the rainfed category were out of the purview

of the irrigation canal ayacut in the same village.

d«2,1 Cropeing pattexn

Table 4.2.1 glves the status of the various crops in
the cropping pattern of the different sirata. In ¢general,
1t was seen that there is a rredominance of paddy (40.56%)
in the irrigated farm groups, whereas groundnut was the
leading crop ir the rainfed category. The exception to
this general rule in irrigated farms was well fed (WFF)
category, in which the dominant crop was groundnut (46.16%)
Among the irrigated ferm groups, canal fed category had the
maximum percentage area undexr paddy and spout-fed well
category had the minimum area (percentage wisge) under it.
Cnly 11.01% of the cropped area was under paddy in the

rainfed farms.

If sugarcane is alsoc taken into consideration, the
overall area allotted to high water using crops came to

45,71% in the irrigated farms,

0il seed crops also constitute a major group having
8 share of 34.8% aree in the irrigated farms. However,

it may be more appropriate to say as groundnut crop rather
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than 'oil seed crops' since only this oilseed wasg seen
cultivated by the irrigated farms. In the case of rainfed
category, apart from groundnut, sesamum was also seen
cultlvated though to a lessexr extent of 4,25 acres (i.e.
2.18%) «

The overall share of sorghum and minor millets in the
irrigated farms came to 12.74% while in the rainfed farms,
the share was 32.9%. Similarly, in case of pulses, it vas
3.95% and 13,95% respectively, This clearly indicated the
predominance of low water requiring crops in the rainfed

farms compared to irrigated farms,

Coconut was seen cultiveted in the spout fed well
irrigated ferms (9.73%) and well fed farms (S5.71%), to =ome
extent. For canal + well fed category, the proportion was
3.03% of the cropped area. In the case of canal fed faorms,
a very negligible 0,37% of area, mainly the bunds of paddy

and other fields have been planted with coconut.

Taploca, cotton and vegetables were alsc cultivated

to small extent.

Among the irrigated farms, though not very distinct,
a slight similarity was seen in the cropping patterns of
canal fed and canal with well fed farms in one side and,
well fed and spout fed well irrigasted fzrms on the other
side. Perinneal crop coconut and annual CIrop sugarcane,
both of which require water round the year, were seen

cultivated more in the latter group.
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4e2.2 Season-wise cropped area

If the season vise cropped area details given in Table
4.2.2 are examined, it can be seen that cent percent of the
farms in irrigated categories and 70% farms in the rainfed
category cultivate paddy in the first ecrop sesson. Groundnut
wags seen cultivated by 57.14% of the irrigated farms in the

first crop while 1t was 95% in the case of ralnfed group.

in the second crop seuson, paddy and groundnut were
cultivated by 45.71% =nd 80% respectively of the sample farms
in the irrigated farm group. In the rainfed farms there was
no case of cultivation of paddy in second crop while 30%

of the farms cultivated groundnut.

Taken area wige, in the irrigated farms, first crop
paddy .lead the race by occupying 26.99% of gross cropred
area under annuals followed by 20,72% in the case of second
cxop groundnut. The next in this line was first crop of
groundnut. Thus it is clear that taken cverall, the
irrigated farms followed the general pattern of first crop
paddy and second crop groundnut. Apart from this, the
trend observed in irrigated farms was to move towards more

wWater requiring crops like paddy sugarcane etc,

In the case of rainfed farms, groundnut occupled 30.57%
of gross cropped area in the first crop while the share of
first crop paddy was only 11.68%, Pulses and millets taken
together, occupied 20.65% of gross cropped area in first

crop season. In the cecond ecrop season, pulses and millets
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Table 4.,2.1 Cropping pattern - Irrigation strata wise

{Arema in acres)

si Grogs cropped area

No, Crops CWF CFF WEF SWF Overall@ RFF
. N=5 Ne20 N=20 N=i5 n=70 Nw20
1. Paddy 6330 95.70 53,75 78.50 291,25 21.50
(44.53) (69.88)(22.48) (39.28) (40.56) (11.01)
2. Groundput 47,30 31,75 110,35 60.50 249,90 6€9.75
(33.27) (23.18)(46.,16) (30.,28) (34.80) (35.71)
3. Sorghum 2,50  4.25 18,00 14450 39.25 32,00
{1.76) (3.10) (7.53) (7.26) (5.48) {(16,39)
4. Sugarcane 10,50 0.00 14,50 12,00 37,00 0,00
5 Pulses 4,00 3.75 13,00 7.60 28,435 27.25
(2.81) (2.74) (5.44) (3.80) (3.,95) (13.95)
6. Minor 3¢50 0,00 7.80 4,50 15,80 32,25
millets (2.46) - (3426) (2,25) (2.20) (16.51)
7. Cotton 3,00 1,00 7,00 0,00 11.00 7.00
(2.11) (0.73) (2.93) - (1.53) (3.58)
8. Taploca 3,75 0,00 0,00 2,00 5,75 0.00

(2.64) - - (1.00) (0.80) =
9. Vegetables 0.00 0,00 1.00 0.80 1,80 0,00

- - (0.42) (0040) (0.25) --_
10. Segamum 0.00 0.00 0.00 0000 0.00 4.25
- — - - - (2.18)
1i. Coconut 4,30 0450 13.65 19.45 37.90 1.30

(3.03) (0.37) (5.71) (9.73) (5.28) (0.67)

Total 142,15 136,95 239.05 199,85 718.00 195,30
(100.00) (200,00)(100.00) (100.00) (100.00(100,00)

l. @ Oversll indicates summation of irrigated: strata

2, Figures in parentheses are percentages to total area



Table 4,2,2 Distribution of gross crorped area based cn season

(Area in acres)

. Category i
Si. Seasme‘d“ise CWF CFF " WFF _ GWF Overall@ REF
No.  croppec ares K=15 K=20 N=20 N=15 N=70 N=20
1. Paddy 41,05 56.85 45.75 63,00 206.65 21.50
ist crop (18) (20) (20) (15) (70) {14)
2. Paddy 22,25 38.85 8,00 15.50 84 .60 0,00
2nd crop (8) (14) (3) (7) (32). -
3. Groundnut 17.50 8.25 49 .05 13,00 87.80 56{25
1st crop (10) (5) (17) (8) (40) (19)
4. Groundnut 26.30 23,50 61.30 47.50 158,60 13,50
2nd crop (11) (11) (20) (13) (56) (s)
5. Groundnut 3.50 - - - 3.50 -
3rd crop (2) (2)
6, Sugarcane 6.50 - 14.50 4,00 25,00 -
(New planting) (4) ) (3) (14)
T Sugarcane 4,00 - - B8.00 12,00 -
{Ratoon) (2) (4) (6)
8. Tapioca 3,75 - - 2,00 5.75 -
(2) (1} (3)
9. Sorghum 1.50 0.50 3.00 4.50 9,50 14,75
1lst crop (1) (1) (2) (3) (7) (11)
10, Sorghum 1,00 3.75 15,00 10.00 29.75 17.25
2nd crop (1) (3) (6) (s) {15) (9)
11, Cotton 3.00 1.00 7.00 - 11.00 7.00
2nd crop (2) (1) 4) (7) (6}
12, Ragi 1,00 - 1.30 1.50 3.80 -
1st crop (G (2} (2} (5)
13. Ragi 0,50 - - - 0,50 4,50
2nd crop (1) (1) (3)
14. Chama (little - - 3.50 - 3.50 11.00
millet} 1st crop (3} (3) (s5)
15§, Chama 2,.0 - 3.00 3.00 8.00 16.15
2nd crop 1) (2) (1) (4) (8)
1€, Black gram 1,50 1.00 2.50 4,00 9,00 4.00
1st crop (1) (1) (2) (2) (6) (3}
17. Black gram 0.50 0.75 3.00 2,30 6.55 2,50
2nd crop (1) (1) (3) (2) (7) (3)
18, Hor segram - - - - - 7.7
1st crop (5)
19. Horségram 2,00 - 5.00 1,00 B.0O 9.50
2nd crop (1) {2) (1) (4} (8)
20. Cowpea - 2.00 2.00 0.30 4.30 0.50
.1st crop {2) (2) (1) (5] (1)
21. Cowpea - - 0,50 - 0,50 3.00
2nd crop {1) {1) (2)
22, Segamum - - - - - 4,25
2nd crop (3)
23. Tomato - - 1.0 0.80 1.80 -
2nd crop (1) (2) {3)
Gross cropped 137.85 136.45 225.40 180.40 680,10 184 .00
areaf(annuals) (64) (59) (97 (71) (291) (1086)
24. Coconut 4.30 0.50 13.65 19.45 37.90 1.30
(11) (2} (13) (9} (35) (2}

25, Gross cropped

area (annuals +

perennials) 142,15 136,95 239,05 199,85 718.00 185,30
26. Average gross

cropred area

(annuals) 9.19 6.82 11,27 12.03 5.72 9.20

27, Average groas
cropped area
(annuals +
perinnials) 9.48 6.85 11,95 13.32 10.26 9.27

1. @ Overall indicates the summation of irrigated strata

2. Figures in parentheses indicate nurber of farms cultivating the resrective crops.
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vere the major group of crops (29.07%) followed by groundnut
(7.34%)+ The general trend in the rainfed farms was,therefore,
to move away from paddy and centre around crops like groundnut,
millets and pulses, which had cemparatively low water

regquirement,

4+.2.3 Cropping intensity

Cropping intensity for the irrigated catcgories taken
together was 177.2% compared to 158.31% for rainfed farms.
Among the irrigated fzrma, canal fed farm group hed maximum
c:oppux}intensity at 198.19% and the spout fed well category
had the lowest at 166.9%. This low figure was partly because
of the fact that the index for intensity of cropping
considers both seasonal and perinneal crops at par, while
spout fed well irrigated forms had the maximum of perinneals,
Canal + well £ed group and well fed group of farms had
cropping intensities of 175.28% wnd 176.75% respectively.
Data from Table 4.2.3 reveals to gome extent the contribution

of irrigation in increasing the intensity of cropping.

402+,4 Irrigation water adecuacy

Result of the resronse of farmers to the question of

adequacy or not of lrrigetion water is given in Teble 4¢2.4.

Taken oversll, majority of the farmers responded that
the water thet is made available is edequate for thelr
cvltivation practices., While 54,33% responded so, 42.8% of

farmers indicated that water is only partially adequate and
for 2.9%, water was inadequate.
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In between the varlous categories, the apout fed well
farmers were the most satisfied, giving a response of
adequate foxr 86.,7%. Only 20% of the well fed fzim ownerxrs
sald that water was adequate and 75% of them indicated that

water avallable to them was only partially adequate.

In the case of cenal fed farms, no farmer felt water
to be inadegquate. S&Slatity per cent of them were of the
opinion that water was adequate and 40% sald that water was

only partially adecuate.

Sixty per cent of canal + well fed form owners felt
that water wags adequate, while 33.3% felt that water wasg
only partially =adequate and cne farmer in the group (6.7%)

felt that water was inadequate.

From the responses, 1t can be concluded that majority
of farmers deriving benefit frem canal water (directly or
indirectly) felt that their water requirsment is met
adequately while majority of the farmers in the well fed
category feel that their wvater requirement is mwet only
partially.

Table 4.2.3 Cropping intensity of sample farms (axea in
acres

Cropped Category
area CWE CEF WEF SWE  Overall@  RFF

1. Gross cro=
pped area 142,15 136.95 232,05 199.85 718,00 185.30

2. Net cro-
pred area 81,10 79.10 135,25 119,75 405,20 117.05

3. Cropping
intensity 175.28 198,19 176,75 166,90 177.20 158.31

& Overall Indlcates sunmation of irrigated strata
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Table 4.2,4 Distribution of sample farms baged on
regpenses o gquestion on adequacy of
irrigation water

Rem Egnaes of various categories
Adequacy (6573 VFF SWEF  Cverall®
Nai5 N-ZO N==20 N=15 N=70
Adequate 9 12 4 i3 38
(60.0) {60.0) (20,0) (86.7) (54,3)
Partially 5 8 15 2 30
aadequate (33.3) (40.0) (75.0) (13.3) (42.8)
Inzdequate 1 - 1 - 2
(6.7) (5.0) (2.9)

Figures in prarentheses are percentages to total

4.225 InEut nse

Various research studies have pointed cut substantial
rise 1in use of inputs cénsequent to assured irrigation. an
attempt is made here algo, to examine the use of various
inputs and compare the gample farms under varlous categories

of irrigation in this respect.

Except 1in the case of paddy, for all other crops, the
variety of crop sown was almost game for the various strata.
In the case of paddy., rainfed ferms sowed 'Modan' (local)
varieties which do not reguire transplantation. iHowever,
those farms adopted such a practice since irrigation was nct
avallable. Therefore, watcyer differences in input use was
there, can genulnely be taken as diffexrences dus +o Impact
of irrigation. These diffcrences have heen quentified and
estimated in the cost of cultivation of the appropri ate

CYXopsS.
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While studying the usse of inputs, attempt has been
made to compare the use of physical quantities of input.
Wherever it was felt to be diffiomlt to do so, the value
of the input used, has been made use of, Friendman's two
way analysls of varlance has been used to make comparigon

of the sample farms under various irrigated categories.

B.2.5(a) Use of seed

Table 4,2.5(a) gives comparison of the various sample
farms based on value of seed input used. In majority of
the czops, the value of seed input wes higher for irrigated
farms then the resinfed farme. Except in the case of paddy,
there was no varietal difference betweer the seedg used in
rainfed and irrigated farms. Among the irrigested farm
categories, even though canal fed and well £ed groups' seed
use based on value 0 the input seems €0 be slightly more,
there isn’t much of statistical difference between the
groups, with regard ito this., The caleuvlated value of
xr2 (5455) is lower than the table value of sz at both 5%

and 107 levels of algnificance.

Use of physicsl quantity of seeds by the various groups
for different crops, 1s being compared subseguently in this

chapter.

442.5(b) Use of plent protection chemicals

Plant protection chemicals were usged only for a few

crops like paddy, grouwndnui, cotton, sugarcane and tomato.
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Of thege, only those crops, which were being cultivated
comronly by almost 8ll the gategories were taken, for sake

Of comparioan.

Table 4.2.5(b) gives a comparative plcture of the
sample farm groups' use of P.P. Chemicale, based on its
value., Theres was no significant dlfference between the
irrigated categories, as can be inferred by the‘xrz value
of 2.1. For 2ll the crops shown, the use of P.P.Chemicals
was seen to be lower for the rainfed cotegory than the

irrigated cateqgories.
4.2.5(0) Use of manures ané fertilizers

Table 4.2,5(c) gives a comparison of sample farms based
on use of rhysical quentities of manures and fertilizers,
It can be seen that roinfed farmag used definitely. lower
amountg of the various fertllizers and manuvre when compared
to the average wnder irrigated farms. There was no =igni-
ficant difference in use of this input, among the various

irrigeted categories.

Crop wlsc use of menures and fertilizers is being

conpared subgeguenily

4.2.5(d) Usc of tractor, tiller/bullock labour

Bullock labour war used malnly for preparatory culti-
vation. Tracter anc¢ tillers were used increasingly to do

thig tillage work. Other. than paddy, but for the sorghum




1st crop, the irrigated farms were found to use more of
this input, than the rainfed farms. Figurea in

Table 4.2.5(d) gives us an idea that among the irrigated
farmg, there is nc indication that any particular
category used more of this input, as evidenced by the xra,

value of 3.15.
4.2.5(e) Use of hired human labour

Table 4.2.5(e) glves a comparicon of sample farms based
on use of hiréd human labour. Use of this gnput by the
rainfed farms was definltely lower than that of the irrigated
categories, tzken tegether. Calculated value of xxa wag
9,45, indicating that there iz considerzble difference
between the varxious irrigatced categories with regard to use
of hired human labour. Well fed farms used least emount of
hired humen labour and spout fed well farms used the highest

amount of it.

4¢2.5(£) Use of fomily labour

Use of family labour for some of the crops in Sifferent
irrigation categories has been given as a Teble 4.2.5(f).
From the table, it i3 clear that rainfed farms, except in
the cagse of blackgram 1st crop, used moxe of family labour
than the irrxigated farmgs. Since the calculated value of
x.r2 is 7.95, which is significent at 5% level, it can be
1n£e;red that there is considerable difference among the

irrigeted categories themgelves with regard to use of this
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input. The canal with well farms used more of this input

and the well fed farms used least of it.

When the proportion of family labour charges to total
cost of cultivation was analysed {(please see Table 4.2,5{g)),
it was seen that in almost all crops in which comparison
was made, this proportion was very much higher for the
rainfed farms than the irrigated ones. This indicateg that

the rainfed farms used family lasbour intensively.

4.2.5(g) Capacityv of pumps used

It 1s worth noting that 100% of the irrigated sample
farms except of course, the cenal fed farms, used pumpsets
for lifting water. It is also vorth mentioning that only
one farmer used an additlional diesel pumpset along with
eleciric pumpset and zll the rest of pumpsets used were

electrically orerated.

Table 4.2.5(h) examines the capacity of pumpset used.
It cean be seen that majority of the farmers used 5 hp
pumpsets (€8.3%) and 7.5 hp pympsets were used by 23.53%
of farmers. 5.88% of farmers used 10 hp pumpsets. Higher
horsepower pumpsets were used more by the farms of spout fed
well irrigated and well irrigated categories. This is in
line with the average area of farms (see Table 4.1). The
canal with well fed farms had a lesser average area and
similarly, they were secn to use more of the medium type 5 hp
pumpsets {(i.e. 86,7% of the total).



4,2,5(h) sShort term credit

Fifty farms in the lrrigated category and nine farms
in the ralnfed category had availed of short term credit
facilitles. Comparison of sample farms based on use of
Bhort term credit, given in Table 4.2.5(i) indicates that
the 1lrrigated categories used more of this input both on
rer farm basis as well as on per acre basls. Average
amount of loan availed of per farm was the highest for
spout fed well irrigated category and the lowest for canal
fed farm category. This average amount is in symmetry
with the average size of farms under different catcgories,
given in Table 4.1, The higher the farm size, the more was

the amount of loan availed per farm and vice versa.

Comparisons based on average credit per acre of gross
cropped arca indicated that canal with well irrigated farms
availed of the highest loan per acre of Rg. 623, This was
followed by spout fed well irrigated farrs and canal fed
farms at Rs. 607 and Ra.556 respectively. The well fed
farms had avalled of least amount of loan per acre at only

Rse 503,

While making these discussgions, it has to be rcmembered
that 20 forms out of 70 under the irrigated categories
(28,57%) and eleven out of 20 (55%) under the rainfed

category did not avall of eny short term credit,



Tghle 4.2.5 (a)

Conparison of gsmple farms based on use of seeds

crop Value of seed input used (R, per acre%
ciy CrFpP WEFEP SWE Overall@ RFP

Paddy 135,.2 iei .6 149.1 133.9 145,1 100.2
1st exop (6.26) (5.43) (6.70) (11.60) (5.71) {6.81)
Paddy 134,.1 163.2- 166.9 151.6 153.8 -
2nd crop (9.19) (11.24) (8.92) (9.92) (2.23)
Groundnut 427.5 539.4 ©338.4 439,.,0 389,.9 404,11
1lst creop (24,02) (28,78) (24.41) (7.386) (18.54) (15.42)
Groundnut X
2nd crop 464,2 407.5 487..9 389.1 442.5 391.5

(27.86) (14.41) (22.16) (27.10) {20.73) (19.47)
Sorghum 21,0 24,0 24 .6 22,4 23,0 20,2
ist crop (0.0) (0.0) (5.00) (3.72) (2.30) (1.31)
Sorghum 20.1 19.2 18,9 18.4 18.8 22.9
2nd crop (0.0) (2.,76) (1.48) (2.35) (1.53) (1.48)
Black gram 64.0 5640 40.0 48.6 42,6 30.0
1st crop (0.0) (0.0) {2.50) (3.00) (2.65) (1.44)
Black gram 32,0 53.3 53.7 45,2 49,0 24,0
2nd c¢rop (0.0) (0.0) (4.36) (5040) (3.99) (2041)
RJ values 18 25 23 14 - -

%2 value = 5.55 Teble velue of X _° ¢ 5% level of significance - 7.82
10% level of signiflcance = 6.25
@ Overall indicates average Of rainfed categories

Figures in parentheses indicate gtandard error

8L



Table 4.2.5(b) Comparlison of sample farms based on use of plant protection chemicals
Value of seed input used (Rs. per acre)

Crop .

CWE CFF WEF SWE Overall® REF
Paddy 47 .20 46440 39,50 43.20 44,07 23.00
1st crop (2.78) (2.24) (2.28) (2.79) (2.69) (1.49)
Paddy 7660 82.10 61.80 81.00 78.53 -
2nd crop (3,66) (4.09) (5.98) (6.57) (6.41)
Grocundnut 16,00 0.00 25,00 29.40 21.51 11.10
1st crop (1.53) - (1.92) (3.51) (3.72) (C.86)
2nd crop (2.13) (1.04) (1.32) (1.75) (1.34) {0.49)
Rj values 10 9 8 13 - -

@ Overall indicates average of irrigated categories

Figures in parentheses indicate standard errors

x 2

b o

value wapn found to ke not gignificant

6L



Table 4.2.5(c} Comparison of sample farms based on use of manures ang

fertilizers
{(Figures in Kg/acre)
s1 Manure/fertilizer used
N " Crop Input* -
- CWF CPF WFF SMF  Overall@ RFF
1. Faddy O.M, 3435.00 1920.00 3201,00 3699,00 3048.00 3600.00
1st crop ’ \
48,00 37.72 33.37 42,02 40,11 16.00
P 11.90 13.45 9.60 11.43 11.67 6.80
K 27.31 34,70 26.15 36.03 31.74 6.80
2. Paddy N 44.12 43,37 33.06 52.47 44 .26 -
2nd crop
i P 11.32 16.29, 10.63 11.71 13.61 -
K 31,65 34.39 31,63 42,94 34.98 -
3. Groundnut Q.M. 2724,00 2073,00 2697,00 3576.00 2774,00 2562.00
lst crop
N 6.31 T.73 5.89 5.12 6.03 2.13
P 7.60 T.73 8.54 5,58 7.84 2,13
K 7.91 T.73 8,75 3,27 7 .68 2,13
Gy 117,14 151.50 146,80 119,23 137,25 44.10
1, Groundnut Q.M. 399,00 0.00 0,00 0,00 66.20 0.00
and €vop
N 7.06 8.52 8,19 8,72 8,21 1.42
P 8,26 8,52 9.38 10,32 9.35 1.42
K 7.37 8.52 8.58 8,38 8.31 1.42
Gy 135.00 151.10 154,20 133,70 144,42 64,20
S. Sorghum O.M. 1200,60 563.80 800,00 621,00 733.80 719,10
lst & 2nd
crops N 4.32 3.97 3.62 7.93 5.29 2,90
P 1.72 0.00 0.48 2,97 1.42 0.00
K 1.72 0.00 0.48 2,97 l.42 0.43
6. Black gram Q.M. 1200,00 1713,00 1227.00 951,00 1166,40 453.00
lst & 2nd ot
crops N 2.B84 4.86 0,00 4,05 2,55 0.71
P 2,84 4.86 1.82 5.48 3.78 0.71
K 2.84 4.86 0,00 4.05 2.55 0.71
Rj values 6l 66 52 71

& Overall indicates average of irrigated farms
xrz valge was found to be not significant
* Abbreviations used in input column
Q.M. = Organic manure
N, - Nitrogen
P. - Phosgphorus
K. - Potassium

Gy. - Gypsum



Table 4.2.5(4) Comparison of sample farms based on use of tractor, tiller/bullock

labour

Bullock labour/tractor, tiller charges (Rs. per acre)

Crop

CWF CEFP WEE SHE Overgllo REP
Paddy 246,9 281,4 191.8 244 .4 243.4 187.0
ist crop (8.18) (7.87) (7.09) (8.51) (B.14) (6.13)
Paddy 239.7 207.4 200.0 219.3 217.4 -
2nd crop (10.96) (10,26) (6.03) (7.41) (5.38)
Groundnut 202,080 204 .8 189,.6 '215.4 197.7 153.4
ist crop (B.84) (8.00) (6.70) (7.14) (6.59) (4.36)
Groundnut 203,4 208.9 216.8 214.6e 212.8 175.0
2nd crop (8.53) (9.90) (7.€9) (8.€6) (5.86) (5.42)
Scrghum 100.0 120.0 133.3 122,2 122.1 184 .8
1st crop (0.00) (C.00) {5.50) (6.89) (3.26) (2.39)
Soxrghum 100.0 764 90,0 110.0 95,3 62.1
2nd crop {0.00) {5495) (6.15) (4.00) (3.34) (4.51)
Blackgram 100,0 100,0 100.0 112.5 105 .6 50,0
ist crop (0.00) {0.00) {0.00) (4.50) (24.16) (3.23)
Blackgram 192.0 200.0 100.0 152,2 136.8 90.0
2nd crop (0.00) (6.00) (0.00) (8.33) (15.32) (2.89)
Rﬂ values 19 20 i6 25

@ Overall indlcatesg average of irrlgated farmg
Figures in parentheses indicate standerd error

2
xr

value was found to be no significant

I8



Table 4.2.5(9)

Comparison of sample farms based on use of hired human labour

Hired human labour charges (Rs. per acre)

Crop Cir CFF WFF SWE Overalla RET
Paddy 933.1 1023.9 850.0 10769 983.5 360.0
1st crop (36.08) (55.99) {41.82) (26.89)

Paddy 877.8 1009.9 75849 355,8 831.6 -
2nd crop (28942) (GODQI) (40.64) (33.80)

Groundnut 405 .4 36642 347.7 457 .4 377.2 270.0
ist crop (11.08) (28.48) (12.59) (26.54)

Grouncénut 46841 465 .2 426.0 4€3.1 469,9 187.0
2nd crop (33.07) (27.55) (20.61) (29.50)

Sorghum 767 30.0 75.0 188.9 127.2 40,3
1st ecrop (0.00) (c.c0) {6.00) (42.79) (27.51)

Sorghum 130.0 10.7 ‘55,9 206,0 103.1 20.8
2nd crop (0.00) (7.38) (4.15) (24.02) (21.63)

Black gram 136.7 70,0 51.2 140.2 107.1 24.0
1st crop (0.00) (0.00) (32.00) (12.25) (20.47)

Black gram 150.0 26647 ‘8540 170.3 140.7 2642
2nd crop (0.00) (0.00) (52.02) (12.50) (27.87)

Rj values 23 20 11 - 26

@ Overall indicateg average of irrigated farms
Figurea in parenthesges indicate standard error
value = 9,45 = Significant at 5% level

2
Xe

¢8



Table 4.2.5{f) Comparison of szmple farmes besed on use of femily labour

Inputed veluc of £anily labour (Fs. per acre)

Crop .

i CFR WEFE WP Qveraslls: RFFP
Padady 190,.C 128 .5 140.8 129.5 142,7 173.4
1st crop
Padéy 128,7 115.3 132,90 189.7 149.7 -
2nd crop
Croundnut 101 .8 S1.3 4C.% 16648 7C.6 25.2
ist crop
Groundrut 99,5 6l.Y B 5 73e2 72.0 128.6
2nd crop
Sorghus 103.3 £0.0 22.3 10,0 33.5 T4.2
lst cxop
Sorghum 44,0 54 o4 20 .6 42,0 374 49,6
2nd crop
Blackgram 9343 85.0 32.0 118 .8 87.a 74.0
1st crop
Blﬁc}igr&n 11000 0.9 26.7 5‘3.3 Ne7 79.2
2nd crop
Rj values 27 18 13 22 - -

@ COverall indicates average of izrigated farms

%2 value = 7.95 = Significant at 5% level

£8
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Table 4.2.5(g) Proportion of family labour charges
to total cost of cultivation

Imputed value of family labour
as prorortion to total cost of

Crop cultivation (%)
-Ir;igated- Rainfed
- farws f£arms
Paddy 1lst crop 4,93 12.16
Groundnut 1st crop 4.42 Be55
Growndnut 2nd cropn 3,72 11.14
Sorghum lst crop 5.58 14,14
Sorghum 2nd crop 5.65 17.13
Cotton 2nd crop 6.81 11.E8
Little millet 2nd crop 4,98 15,78
Blackgram lst crop 12,08 20,72

Blackgram 2nd crop 5.87 22,65




Table 4.2.5(h) Comparison of sample farms based on
capaclty of pumps used

Digtribution among categories

HP of pumpeet CUF WFP SUP Overall
N=15 N=20 N=15 N=50

3 - - 1 1
{6.25) (1.96)

5 13 35

14 8
(86.70) (70,00) (50,00) (68.63)

745 2 5 5 12
(13.30) (25.00) (31.25) (23.,53)

10 - 1 2 3
(5.00) (12,50} (5.88)

Total 15 20 16% 51

Flgures in parentheses are percentages to total

* There were two pumpsets in a particular farm



Table 4.2.5(1) Comperimson of sample farms based on short term credit availed

Category
Sl. Ttem .
NOa CWE CrR WEP SWFE Overall® nre
l. Total qguantum of B8500 51100 113000 114000 366600 34500
credit availed
20 Number of
beneficiaries 15 13 a8 14 50 9
3. Average smount 5900 2931 6278 8143 7332 3833
availed per farm
4, Cross cropped
arca (acresg)* 142,15 91,95 224 .80 187.85 G46.75 103.53
5+ Average credit 623 556 503 607 567 333

per acre of GCA*

© Overall indlicates average of irrigated farms

* Gross cropped area of S.T. credit beneficiary farms

98
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4.3 Production and productiwity

In the earlier mection vie have tried to see whether
there wag any significant difference in the input use,
taking each one of it into consideration. UWe know that
output i2 a blologlcal activity. and is the result of an
interactlon of a variety of inputs and other factors
including envircnment. Howevexr, seeds, manures and ferti-
lizers constitute the basic and most important of all
inputs, 1In this sectlon, en attempt is first made to
conpare the outputs of various crops and then, compare the
ocutput 0f each crop with the use of the basic inputs, under

different categories.

¢+3+1 Qutput obtained

Table 4,.,3.1 glves a comparison of gample farms based
on prcductivity of the principal crops that are cultivated
commonly in a2ll the categories. It can be s=zen that the
overall average of all irrigated farm was higher thasn the
output under rainfed farms, for each of the the crop
compared. Analysis of variance of the different categories
of irrigation indicate that there is significant difference
in the output obtained in sample fzrms. In general, output
was seen to be high for the spout fed well irrigated farms
and low for the well fed farms. Difference in source of
irrigation would have affected the use of inpute,resulting

in differences in the output produced,



4.3.1(a) Paddy ist crop

Table 4.3.1(a) gives a comparison of sample farms based

on use of sceds, manures and fertilizers.

It cean be seen that all the categories of ilrrigation
have used more than the recommended quantity of seeds.
Rainfed farms are however, scem to use marginally lower
quantity of gseeds than recormended. Among the irrigated
categories spout fed well irrlgated farms were seen to0 use
the lowest quantlty of seeds (48.9 kg/acre) while canal fed
farmg were using the highest (55,2 kg/acre). In the case
of organic manure, almeost all farms, including the rainfed
category, vwere seen to use higher cuantities then the
recommended level. Canal fed farms are however, an

exemption to this,.

Both Nitrogen and Potash were seen to be used in oxcess
of the recommended dosoges by most of the irrigated farms,
Nitrogen 1is belng used as per the recommended dose and
Potagh ig belng used marginslly less (than the recommended
dose) by the rainfed farms. The least amount of use of
both N & K wasg exhibited by the well €ed farms, ameng the
irrigated farm groups. While canal with well farms used
maximum of ¥itrogen, the spout well fed f£arme used maximum
of Potash.

Phogphate was seen to be used by all the categories

of farms, including the rainfed farms, in lower quantity
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than the recommended dose, Here also, among the irrigated
categories, the well fed farms used least smount of this
input and the canal fed farms ugsed maximum of it (9.6 Kg/

acre and 13.45 Kg/acre respectively).

Output-wise, spout fed well farms had the highest of
paddy yleld, at 1914 Kg per acre. While the output was
1764 Kg per acre for both canal with well fed farms and
canal fed farms, 1t was least for the well fed farms, with
only 1350 Kg/acre. This is seen some what in line with
uge. of fertilizer input undor different categories. In the
cage of well fed farms, fertilizer use was the lowest and
the yield vas slso the lowest among the irrigated farms.
However, statistically there seems to be not much of
Jdlfference between the various categories with regard to

use of inputs.

4.3.1(b) Paddy 2nd crep

Second crop of paddy wag seen cultivated cnly by the
irrigated farms. RAs in the case of pa3dy Ist crop, most
of the varlous categories of farms were seen to use higher
quantities of seedsg, N and K, than the recommended standard
dose per acre (Table 4.3.1(b))}. While crganic menure was
not at all used, Phosrhate use was very much lower than the

recommended dose.

If the input use for the first crop and second crop

of paddy are examined, 1t can be secen that a2ll the inputs
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except, of course organic manure, are being used higher

for the second crop than the f£irst.

Analysils of variance of use of inputs indicate that
xrz value is 6.9, vwhich 18 significant at 10% level. It
gives an idea that the use of inputs was not uniform, and
that differences exist in the inputs used under the
various categoriles. RJ values indicate that input usge
Was maximum in the case of spout fed well irrigated farms
and input use vwas minimum under well fed farms. The effect
of this was seen clearly in the output under the respective
categories., It was the highest (among the irrigated farms)
for spout fed well farms at 1380 Kgs per acre and the

lovwest for well fed farms at 900 Kgs per acre.

Eventhough the RJ valuve is seen to be more for canal
fed farms than the canal with well fed ones, the yvield is
seen tc be less for the former than the latter. Water
availlability would have been a8 factor here since vaddy is
a crop which reguires copious dirrigation. Exlstence of
well in the cenal with well farms would have rlayed a role

in supplementing the aveilsbility of watex for the crop.

A surprising factor that was noticed is thai, even
though the use of seeds, manures and fertilizer inputs
vag higher for the second crop of paddy, the yileid of the
first crop of paddy was sionificently higher than thot of
the second crop., Water availability would have played a

role in this regard. As 1s known well, there is very chance
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of ghortage of water in the second crop season, when

compared to first ctop.

4.3.1(c) Groundnut 1st crop

Table 4.3.1(c) gives an 1dea of the use of major
inputs for the first crop of groundnut. Seeds, msnure and
nitrogen was seen to be used In excess than the recommended
doges in the ilrigated farms., Dut P, K and Gypsum Were
used less than the sgtanderd recommended dosages. In cage
of rainfed farms also, seeds and organilec manure were used

in excess while, N, P, K and CGypsum were vsed deficlently.
Comparison of sample lrrigated farms does not indicate
any signlficant Sifference in the use of inputs, az seen

X
are high for canal fed and well fed farms in compariscn with

from the low X 2 value of 2,6. Even though the Rj values

rest of the tvWo categories, thelr yield ¢f groundnut was
lower at 795.2 Kg per acre and 789.€ Kg per acre respecte
ively, compared to 985.6 Xg per acre for spout £2d well
lrrigated farme end 927.9 Kg per acre for cenal witn well
irrigeted farms. In gemeral, there doesn't seem o be any
direct relation between the use of Iinputs and output of

CropS.

4+3.1(3) Groundnu* 2nd cron

Comparleson of input use of semple creps for groundnut
2nd crop given in Tsble 4,.3,1(d) doesn't indicate any
significaent difference (xzz = 3.4) between the various

categorieg with respect to use of inputg. As in the first
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crop, seed and nltrogen were seen to be used in excess of
recommended doses, Cencrally, organic manure wasg not used
in the second crop. Gypsum, P and K were used in lover
quantlties than the recormended levels. Rainfed farms were
secn to use all inputs shovn, except for seeds, in lover

uantities than the regommended doses.
q

Among the irrigated c¢ategorles, the well fed farms
were seen to use maximum of seeds, gypsum and potash.
However, the yleld was minimum for this category, at
946,40 Kg per acre, among the irrigated farm groups. Canal
vith well fed. farms, having an Ry value of 11, vhich is
least of all the other groups, had the highest output among
irrigated farms, with 1024.80 Kg per acre. As in the
groundnut 1st crop, here also, there doesn't seem to be any
direct relation betwsen input used and output obtzined.
Water avallebillity would have been the major factor governing

the output For groundnut Znd crop.
P g 1%

4.3.1(9) Cotton 2Znd CXOE

Cotton was cultlvated 4in the sample forms, in the
gecond crop season. Input use for this crop ia given in
Teble 4.3.1{e). While nitrogeu was used marginally in
excess Of the recommended dose, potassic fertilizers were
ured zlirogt double thne2 recommended dose, in irrigated farms,
3eeds, orgenic manure and vhosphatic fertilizers wvere used
lega than the doses recommended. Rainfed farms used all

the given inputs in lover amounts.
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There is a sighificant differcnce seen with respect
0 use of inputs, emong the various irrigated categories.
Canal with well fed farms umed the highest amounts of all
inputs. The yleld under this category wae the higheat, at
563.3 Kg per acree. Even though the Rj value of well €ed
farm group was only 6 Tcomparcd to 9.5 for canal fed farms)
vhich indicates lovw zmount of use of inputs, the yield of
cotton foxr this category wes higher than thet of canal fed
farm group. This might have been due to the fact thst
water avallahility was flexible {in usnge of timelines=s) in
the case Of well fed farms than the canal fed farms, In
any case, this result cennot be taken conclusively since

there is only one time data.

4.3.1(£) Sugarcane (new olanting)

Sugarcane being an annual crop, was geen cultivated in
ferm groups having an assured source of irrigation alﬁoet
arcund the year. Canal water was avallable only for 8 to 10
ronths in the year (except peak éummer months) and hence

farmers dld not cultivate sugarcane under thig category.

Table 4.3,1{€) gives 2n idea of input use of the
varioue sample groups cultivating sugercane. All the inputs
except nitrogen was sesn to be uwesed in excess than the
recormended devels. MNitrogen was sesn used lesser by 3 Kgs

than the reccrmzuded dosage of 50 Xg per acre,

- among the various categories, spout £ed well irrigated

fermg were sesn to use maximum of organic menure, end nitrogen
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while phosphatic and potassic fertilizers were used maximum
by the canal with well fed farms. Even though this wam the
case, the output of the well fed farms was higher (32.5 tons
per acre) than that of the cansgl with well fed farms (31,07
tons per acre). Output was highest for the spout fed well

irrigated farms at 36,5 tons per acre. There doesnt seem

to exist any direct relationship between output obtained and

the manure and fertilizer inputs used.

4.3.1(g) Sugarcane (Ratoon) crop

Farmers in general prefered to tske ratoon ciop of
sugarcane since the costly operation of preparatory culti-
vation can be avolded to a large extent. In the study period,
only the cenel with well irrlgated farms and the spout fed
vell 1lrrigated farms were seen to cultivate sugarcane as a

rateon crope.

Table 4.3.1(g) gives an idea of input used for the
gugarcane ratoon crop. Ik can be seen that the input use
was significently higher than the recommended doses and also
higher than some of the inputs used for newly planted crop
(Table 4.2.6) "It was geen that there existed a parsdox
with respect to output obtained end input used, for the two
different irrigation categories. While the use of N, P and
K was gignificantly on the higher side by the spouﬁ fed well
irrigated farms, the output was lower than that of the canal
with well fed farms (23.9 tons pex acre and 27.5 tons per

acre respectively). This is most glaring when we ccnsider
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the fact that in both the cases crops in the sampie farms
belong to the f£irst ratoon (of the two to three ratoons

that are usually teaken).

4e3+2 Value of output

Comparigon of sauple farms based on value of output
derived is given in Table 4.3.2. The values were higher

for the irrigated farms when compared to the rainfed farms.

Analysis of sample farms indicate that there is
slgnificant difference between the groups with respect to
value of output obtained. The sz value was found to be
11.55 which was highly significant at 5% level of signi-
ficance., Ik can be inferred that the value of output
cbtained was low for the well fed farm category and was

generally higher for the spout well fed category of farms.

Welghted average of value of cﬁtput per acre of gross
cropped area was RsS.2,934,9 for irrigated farms whereas it
wag ocnly Rs.879.6 for rainfed farms, Among the lrrigated
catégories, this value was the highest for the canal with
well irrigated farmg (Rs.3,377.,20) and the lowest for the
well fed farms (Rs.2,422.30).

From the foregoing analysis of production and producti-

vity of crops, the following results have come to light.

l. Use of fertilizer and seed inputs have been mostly

irratiocnal, in the sense that they were eigher being used
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in exceas or being used lower than the recommended dosages.
Seeds vwere used in excess than the recommended quantities,
in the case of paddy and groundnut. This applied true for

thelirrigatea farms and the groundnut crop in rainfed farms.

Nitrogen was seen used in excess than recommended
dosage 1n almost ell crops. At the same time, phosphorous
vas uged lower 1ln crops except that a sugsrcane. Potash
was used in excess in 2ll crops except groundnut, Agrono-
mically speaking excess of Fotash leads to luxury consumption
and excess of nitrogen will be lost by leeching. Therefore,

both these are undeslrable from the economic point of view.

2. Rainfed farms used low amount of all inputs in general,
This indicated the marginal nature of dxy land farms. Low
use of inputs also got reflected in the low amount of ouput

that was obtained,

3. In general, higher output that tras obtained in apout
fed well irrigated ferms and cansl + well irrigated farms,
and lower output in vell fed farms was seen to be in line

with the use of inputs in these categories,



Pable 4.3.1

Comparison of sample farms based on productivity of the principal crops

(Figures in Kg/acre)

sl. . OQutput obtalned
No. Crop Product™ i CFF 533 ~SAE Gveralle — IEF
i, Psddy Ml.E. 1764.,0 1764.0 1350.0 1914.0 1718,1 601.8
ist crop (60.21) (60.21) (48.62) {56.56) (45,92) (31.49)
2. Groundnut MePe 027.9 7952 789.6 985,.6 846.,7 631.7
ist crop (26.24) (41.42) (25.21) (23.46) (23.32) (26.87)
3. Graundnut Ml.P. 1024.8 968 .8 046.4 1013.6 982.9 526.8
2nd crop (20.51) (24.96) (25.89) (28.42) (10.14) (15.43)
4, Sorghum MePa 8040 Negli- 83,3 158.2 114,23 26.7
ist crop (0.00) gikle (12,10) {14.84) (12.95) (2.98)
- GO - B.?. 600.0 750.0 651.0 600.0 62400 501.0
(0.00) (0.,00) (25.00) (24.8@) (24.23) (16.44)
5. Sorghum MePa 180.0 130.0 160.0 210.0 173.7 44.3
2nd crop {0.00) (15.98) (11.32) (22.30) (12.92) (6.89)
L do = B.Po 600"0 519.0 465.0 6'80.0 48104 423.0
(3,00) (38.03) (12.08) (20.81) (36.24) (21.65)
6. Blackgram '
lat & 2nd crop Ml.P. 187.5 . 20040 126.4 172.2 161.1 87.7
(25.00) (0.00) (9.67) (15.43) (15.31) (10.43)
23 19.5 13 24,5

Rj values

1, ¥ M.P. denotes maln product and B.P. denotes bye preduct
2, @ Overeall indicates average of irrigated farms

in case of csorghum, both the grain as wall &8s straw was felt to be of equal importance

and it was difficult to diffexentiate asz to which was the main preduct and which was the

"bye product.
sane nomenclature has been adopted here alsoc.

considered on par.
3. Figures in parentheses indicate standard error

b4
r

2

value = 8,1 - Significeant at 5% level

Hewever, since conventionaly the grain part 1g taken as the main product,the
For the purrose of analysis, both have been

A



Table 4.3.1(a)

GQuantities of major inputs used

in sample farms for paddy l1lst crop

(Fiqures in Kg/acre)

Recommended Category
Items input dose
(Kg/acre) CWF CIFF WEP SHP Overall REF
Seed 36 51.20 5520 54460 46,90 52,38 33.40
(36) %
Orgsnic manure 2000 3435.00 1920.CG0 3201.00 - 3699.,00 3048.00 3600.00
{2000)
Nitrogen (N) (36} 48.0 37072 33.3? 42.02 40.11 16.00
1G6)* :
Fhosphorous (P) (18) 11,90 13,45 9,60 11.43 11.67 6450
8 4
Potassium (K) a%* 27.31 34.70 26.15 36.03 31.74 6.80
Rj values - i4 14 8 14 - -
1764 .0 1764,0 1350.0 1914.0 1718.1 601 .6

output (Kg/acre)@® -

* Pigures in parentheses are reccmmended doses for rainfcd cultivation

& Main product considered as output

2

X.” value = 3.24 - Insignificant

85



Table 4.3.1(b) Quantities of major inputs used in sample farms fox paddy 2nd crop

(Figures in Ka/acre)

Recornmended Category
Items input dose
(Kg/acre) CHP CFF WFF SWF = Overall® RFF
Seed 36.0 51.15 52.41 £6.25 5G.80 53.25 -
N. 36.0 44.12 43.37 33.06 52.47 44,26 -
P i8.0 11,32 16.29 10.63 11.71 13,61 -
k 18,0 31.65 34,39 31.63 42.94 34.98 -
Organic manure 2000,0 0.00 0,00 0.00 0.00 0.00 -
Rj values - B i1 6 15 - -
Output* - 1326.00° 1230.0 900.0  1380.0 1251 ,50 -

* Main prcoduct alone considered in ou@put

@ Overall indicates average of irrigated strata

x 2

- value = 6.9 = Significant at 10% level

65



Table 4.3.1(c) Quantities of major inputs used in sample farms for groundnut lst crop

{(Fiouresg in Kg/acre)

Recormenced Category
Items input dese

(Rg/acre) CHE CFF WFP SUF Overall® RFF
Seed 40,00 54«46 64.24 55.72 57.25 56.48 42«30
Organic manure 800,00 2724,00 2073.00 2697.00 3576.00 2774.00 2562.00
N "4,0C G.Bi 773 5.89 5.12 6.03 2413
P 30.00 760 773 8.54 5458 7.84 213
K 30,00 7.21 7273 B.75 3.27 7.68 2.13
Gypsum 200.00 117.14 151.50 146.80 119.23 137.25 ¢4.10
Rj values - i3 is8 17 12
Cutput - 227,90 795,20 789.60 S85.6 846.7 631.70C

@ Overall Indicates average of irrigzted strata

* Main product nlone conglderesd in output

xrz value = 2,6 « Insigniflicant

031



Table 4.3,1{d) Quantities of major ilnputs used in sample farms for groundnut 2nd crop

(Figqures in Kg/acre)

Recommended Category
Items input dose

(Kg/acre) CWF CFF WEF SWr Overall® REF
Seeds 40,00 54.56 55,10 55,80 52.40 54.47 52420
Organic manure 800,00 399,00 0,00 0.00 0.00 66.20 0.00
N 4.00 7406 8e52 8.19 8.72 B.21 l.42
P 30.00 8426 8.52 9,38 10.32 9435 1.42
K 30,00 737 Be52 8458 8,38 8.31 1.42
Gypsum 200,00 135,00 151.10 154.20 133.7C 144.40C 64420
Rj values - 11 16 19 14 - -
Output* - 1024,80 968,80 946,40 1013.60 982,90 526.80

@ Overall indicates average of lrrigated farms
* Main pzroduct alone considered in cutput

X&z vaiue = 3.4 - Ingignificant

161



Table 4.3.1(e) Quentities of major inputs used in sample farms for cotton 2nd crop

{(Figures in Kg/acre)

Recommendiced Category
items input dose
(Kg/acze) CR CFFP WRE SHE Overall@® RFF
Sceds 4 .80 3.25 3.00 2.60 - Z2.81 2.50

Organic manure 8000.00 €810.00 4500,00 3930.00 4767.30 4350.00

N 26,00 43.00 31,50 24,70 - 30,31 15,75
P 14,00 8,50 8.50 7.30 - 7.74 4.25
K 14.00 36450 18.50 22430 - 26,46 4.25
Rj values - 18.50 9450 6.00 - - -

Output - 563,30 325.00 407.10 - 442,20 287.10

@ Overell indicates average of irrigated fasrms cultiveting the crop

w 2

- value = 7.3 = Significant at 5% level

¢OT



Table 443.1(£) Quantities of major inputs used in sample farms for sugarcane(new planting)

(Figures in Kg/ecre)

: Recommended Category
Itemg input doge

(Kg/acre) CWF CKF WEF SWF Overall@ RFF
Organic manure 4000.00 6240.00 - 5688.00 7500,.00 6121.40 -
N 90.00 63.00 - 88.21 121.60 87.00 -
)2 30,00 54.40 ‘- 39,79 £0460 42.72 -
K 30,00 63.50 - 36.62 38.10 43.85 -
Rj values - 9 - 5 10 - -
Outpur

{+ons/acre) - 31.07 - 32.50 36.50 32,77 -

€ Overall indicates average of irrigated farmg culiivating +he crop

xrz value = 3.5 = Ingignificant

£01



Table 4.3.1(qg) Quantities of major inpuits used in sample farma for sugarcene(Ratoon crop)

(Figures in Kg/acre)

Reconmended Category
Items input doze

(Kg/acra) CWE CFF WFF SWF Overalli@ RFF
Organic manure 4000,0 0.0 - - 0.0 0.0 -
N 9C.0 102.5 - - 12645 120.8 -
P 30to 3008 - - 5105 4‘4.6 -
Output -
(Tons/acre) - 27.5 v - 23.9 25.1 -

@ Overall indilcates average of irrigatecd farms cultivating the crop

701



Table 4.3.2 Comparison of sample farms based on value of output derived

{Amount in Rs/acre)

Categorywlse value of output$ derived

Crop g :
CWF CFF WFF SWF Overall@ RFF

Faddy I* 3980.9 3967.1 3125.1 4216.3 3859.4 1425,8
Paddy II* 2969.8 3042.4 2231,3 2990.7 2937.1 -
Groundnut I* 1916.0 1801.2 1736.1 2019.2 1820.0 1223.8
Groundnut II* 2363,2 2253.8 2195.9 2358,1 2280,.8 1237.0
Groundnut III 2457.1 - - - 2457.1 -
Sugarcane (N.P.) 8241.5 - 8417.9  9709.0 6578.6 -
Sugarcane (Rat,) 7725.0 - - 7232.5 7396.7 -
Taploca 5540.,0 - - 5115,0 5392,2 -
Sorghum I* 433.3 450,0 497.0 586.7 527.0 3é0.5
Sorghum II* 642.5 522.7 521.4  667.3 574 .7 354.5
Cotton II 3366.7 2250,0 2935.7 - 2990.9 .8{4.6
Ragi I 683,0 - 669.2 743.3 702.1 -
Ragi II 860.0 - - - 860,0 387.8
Chama (litéle
millet} 1 - - 722.8 - 722.8 377.6
Chama II 685.0 - 540.0 670.0 625.0 377.8
Blackgram I+ 680.0 650.0 406.0  609.5 569.2 278.0
Blackgram II* 507.0 680.0 452.1  517.4 505.4 305,0
Horsegram I - = - - - 280.0
Horsegram II 625,0 - 540,0 €00,0 568.8 312.5
Cowpea I - 660.0 405.0 - 532,5 300.,0
Cowpea II - - 656.0 - 656,0 350.0
Sesamum II - - - - - 146.7
Tomato II - - 2250,0 2875.0 2527.8 -
Rj valueg* 22 21 10 27 - L -
¥ieighted average
of output per acre
of gross cropped
area 3377.2 3066,.8 2422,3 3193.6 2934,9 B879.6

* These crops alone considered for analysis

& Overall indicates average of irrigated farms

§ By output is meant the main product and bye product taken together
xrz value =11,55 (Significant ) Table value: 5% level - 7.82

10% level - 6,25
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4.4.1 Investment on irrigation

Amounts spent on one or more items that help derive
the benefit of irrigation for the sample farms hag been
teken as investment made on irrigation. This includes
investment on irrigation structures like well, pump shed,
end spout pipe or machinery and equipments like pumpset
and pipeline. But before going into the investment as
such, it would be of help if we get an ides of the life of
investments already put in by them, Table 4.41(a) gives
the average présent life of 1rrigation infrastructures. It
can be seen that well ané pipeline were the nldest in the
case of spout fed well category. Pumpshed and pumpset
were the-oldest in the canal with well fed farm category.

In general, the well fcd farms had the newest structures.

Investments in canal fed farms were of the nature of
land development in the form of terxracing, levelling etc.,
to mzke lrrigation water available to the fields, at the
time when the irrigation canal system was laid down, The
alue of inveatments made at that time have already been

smortized and hence it ie not taken into account nov,

Table 4.4.i(b) glves an ldea of the on farm investments
on 1;rigation. Capital value net of depreciation Tor
irrigation structures, machinery end equipments was highest
for gpout fed well irrigated farms (Rs. 1,18,600) and lowest
for canal vith well irrigeted farms {Rz.50,£00).
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Average of capital value net of depreciztion per acre
of water, per ecre of net sown area and per acre of gross
irrigated area was the highest for spout fed well irrigated
forms and lowest for canal vith well fed farms. Thia high
figure in the spout fed well irrigated farms is due to the
rpregence of more nurber of higher HP pumpsets and the longer

distribution system that ie nceeded in guch farms.

4.¢.2 Farm investments othexr then irrigation investments

Dateils of investment on farm buildings, machinery and
implements have been summed.up and are given in Table 4.4.2,
The capital valuve of investment net of depreclation per acre
of net gown area for irrigeted farmz (Rs. 329.90 per acre)

Was almost three times that of the rainfed farmae

Within the lrrigated farmg, investment per acre of
net sown area was highest for cesnal fed forms (Rs. 437.00)
and lowest for well fed farms (Rs. 218,40). This might be
due to the fact that the caznal fed farms had relatively
more investible resources to invest on farm buildings,.
machinery implements etc., as compared to the other cate-
gories, gince they 614 not need any on~farm investments for

irrigation,

45,1 Cost of irrigation

Cost of irrigation per acre, in sample farms is given
in Table 4.5.1(a). All expenses other than human labcur
related to irrigation have been taken into account. Cost pexr
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acre c¢m of water for the irrigated farms was Rse 12,73.
Among the various categories, canal fed farms had the
lovest cost per acre cm (only Re. 0.30), while well fed

f£arms had the highest cost at Rs, 14.41 per acre cme.

Of the overall avsrage cost of irrigation for samnle
faxme Of Rse 12.73 per acre cm, the most important item
was fuel/electricity charges (Ra. 5.63 per acre cm) and
the least Linpoxtant was canal water charges (Rs, 0.34 per

acre c¢m), otherwise called water cess.

Table 4.5.,1(b) shows the irrigation related expenases
of some cropg., This includes labour expenses on irrigation
also. Even though there 1o no sicnificent difference
between the various categories (other than the cénzl fed
farm category), the Rj velues indicate that spout fed well
irxigsted farms had the highest irrigation related expenses
and cenal with well irrigated fsrms had the lownst expenses

per acre,

anmong the various crops, the expenses for lriigation
was highest fox sugarcane, followed by second crop of paddy.

Black gram 2nd crop had the lowest expense per acre.

4452 Percentage cost of irrigastion

Table 4.5.2 gives a comparison of sample ferms based
on percentage cost of jrrigation. The comparztive analysis
indicate that there is significant difference betwesn the

various categories (canal fed farms excluded) with regard to
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percentage cost of irrigation. ngle irrigation related
expenses as percentage to total cost of cultivation was
highest for the well fed farm category, 1t was lowest

for canal wilth well irrigated farms.

The cost of irrigation as percentage to total cost
of cultivation was negliglble for the canal fed farms
since they did not need any on farm investment. Whatever
amoumnt that was expended was mainly for the labour
charges that was pald to oversee the flow of water farm

canal to the fleld.

Taken crop wise, mlllets and pulses and paddy 2nd
cxop had high percentage cost of irrigation when
compared to paddy 1st crop, groundnut 2nd crop, or even
sugarcane. In general, it can be satd that lrrigation
related expenses formed almost 1/6th to 1/5th of the

total cost of cultivation for majority of crops,.

For crops other than those mentlioned in Table 4.2.7
irrigation related expenses as percentage to total cost
of cultivation is given in the table on respective
crops' operation wilse cost of cultivation (Table 4.7.1
to 4.7.20)



Table 4.4,1(a) Average present life of irrigation
investments

Category wise life (in years

Inveatment
CWE Wy SUWF Cverall
Wellx 9.00 7,65 9.67 B+66
(1.76) (1.22) (1.73) (1.57)
P\m\p Shed* Tel3 6.70 6.73 7.02
(1525) (0.98) (0,91) (0.89)
Pump set*- 8.60 6.75 6.87 7.34
(1.22) {0.,97) (0.87) (1.18)
Pipeline* G.14 670 6.73 GeS4
{1.19) (1.16) (C.01) (0.63)
Spout pipe* - - 6.87 5457
0.85 0.85

Figures in parentheses indicates standard error

* Life of investments (1) Well « 50 yuars
(2) Fupp shed - 9 years
(3) Pump set = 9 yeaxs
(4) Pipeline ~ 9 years
(8) Spout pipe ~ 25 veara
(Based on views of experts in the field of Agricultural
Engineering)
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Table 4.4.1(b) On farm invegtment on irrigation in sample
farms

(dmount in Rag.)
Category

sl.
Ko

Items
CWF HWFF SWR Overall’

l. Capital value net
of depreciation
for irxigation
structures,machl -
nery and _
ecquirments %0600,00 21040,00 1i8600,CQ0 250240,00

2. Total irrxigation
water asvailahle
fn acre cms) 4892.50 4925.30 6258,20 16076,00

de Capital value net
of deprecliation
per acre cm of
water 10,34 18.48 18,95 16.19

4. HNet souwn area
(in acreqsg) 81.1C 135.25 119,75 336.10

5, Capital value net
of depreciation
rer acre of net
50Wn area £23.92 673.12 990,40 774,29

6. Grogs irrigated
area (in zcrés) 11€.35 164.05 157.10 437.50

7. Capital value net
of depreciation
rer acre of gross
irrigated area 434,90 555,00 755,00 594.83




Table 4.4.2 Farm investments other than on irrigation, on sample farms

(amount in Rs.)

sl Category
NB Depreciation
* CWF CFFr WFF SWF Overall@®  RFF
1. Capital value net
of depreclation
for farm buildings,
machinery and
implements 28154.00 30199.00 29540.00 45801.50 133694.50 13771.00
20 Net sown area
(acres) g1.10 69,10 135.25 119,75 405.20 117.05
3. Investment per acre
of net sown area _ _ :
(1)/(2) 347.20 437.00  21B.40 382,50 329.90 117.70

@ Overall indicates sunmation of irrigsted farms

¢lT



Table 4.5.1(a)

Cost of irrigation per acre, in

sample f£arms

{Amount in Rs.)

51,

Category
WEF

No. Ttems of cost T CFT SWF  Overail
i. Total amount of water
avallable for irrigation
{(acxe/cms) 4892 ,50 5357.26 4025433 6258.21 21433.30
2e Depreciation and maintenance
on irrigation structures,machi-
nery and egulpments 165888.50 - 32398,00 30283.10 B82569.80
2(a) Cost per acre em of items (2) 4.06 - 6.58 4.84 5.14
3. Fuel/electricity charges and '
pumpget maintenance 26398.00 - 29456,00 34666.00 90520,00
3(a) Cost per acre cm of item (3) 5,40 - 5498 5454 5.62
4, Interest charges on £ixed
capltal of irrigation
investments $060.00 - 9104.00 11860,00 26024 .00
4(a) Cost per acre cm of item (4) 1.03 .. 1,85 71,90 701,62
Se Canal water charges 1596.50 1590,05 ) 2400400 5586,55
5(a) Cost per acre cm of item (S5) 0.33 0.30 - 0.38 0.34
6. Overall cost per acre cm of
irrigation water 10.82 0.30 14.41 12,66 12.73

el



Table 4.5.1(b) Irrigation related expenses of some crops

{amount_in Rs,)

sl. Categorywlse expenses/acre

No. Crep
CFR CWF WEF SWF  Overall
1. Paddy 1st crop 112.88  432.73  456.267 506.67 372.76
2. Paddy 2nd crop 143,10 995,70 990,76 1158.10 633.46
3. Growndnut 2ad crop 57.51  228.52  262.26 283.45 225,19
4. Sugarcene (new planting) - 928.95 1232.20 1233.10 1149.49
5. Sorghum 2nd crop 18.14  198.86  241.36 292,93 224,09
6. Blackgrem 2nd crop 32.67  128.03 150,77 144.2¢ 133.21
7e Horsegrzm 2nd crop - 174 .60 153.90 146.28 158,13
8. Chama 2nd crop - 150,15  138.61 188,94 160,39

R, values * - - 12 16 20

3

* Canal fed farms excluded from analysis

xrz value = 4 (insignificant) Table value : 5% level - 5.00
10% level - 4,60

2N



Table 4.5.2 Cormparison of percentage cost of irrigation for selected crops
(Amoupt ip Ra,)
51 Irrigation related expenses ag proportion
No: Crop __to total cost of cultivation (%)
CFF CWP UrE SWE Overall
1. Paddy lst crcp 4.18 13.73 16.48 15.39 12.46
2. Paddy 2nd crop 5,50 29,56 33.32 37.66 21.65
3. Groundnut 2nd crop 325 11.07 12.88 12.89 11.30
4. Sugarcane (New planting) - 11.67 14,65 13.78 13,72
5 Sarghum 2nd crop 4457 28.20 38,96 32,80 32.60
6. Blackgram 2nd crop 3.59 15,10 26 .69 17.6€ 18.65
Te Horsegram 2nd <rop - 2335 29.08 20,56 26,07
8. Chama (little millet)
2né crop - 16,44 21.26 24.25 20.96
Rﬁ valueg* - o 21 18

Canal fed farms excluded from analysis

*r

2 value = 9,75 - Significant

¢l
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4,6 Cost of cultivation and net margins

Cost of cultivation and nét margins over cost C for
important crops are given in Table #.6%

4.6.1 Paddy

It can be seen from the table that the overall average
of cogt of cultivation for paddy was only slightly higher
for the first crop than the second crop. But the net
margins® i.e. profit over cost (C) were higher for the
former than the 1atter. '

Category wise, cost of cultivation of paddy (both
crops) was lowest for the canal fed farms. As already
explained, 1t ig mainly due to the low irrigation related
expenses under this category. Cost was highest in spout
fed well irrigated farms for the first cror and the canal
with well irrigated farms for the second.

The net margins for both the first and second crops
were highest for the canal fed farm category. It was seen
that for all categories of farms other than the canal fed
ones, the ﬁet margins for the second CIop over cost C, was
very low. However, if the rental value of land and family
labour charges are not taken into account in the cost, the
profit for paddy 2nd crop would be Rs. 86,30 per acre for
canal With well irxigated farms, Rs.858.60 per acre for -
canal fed farms, Rs. 404,60 per acre for spout fed well
irrigated farms and Rs. 387.10 rexr acre for well fed farms,
One inference that can be @rawn is that cultivation of paddy
in the second crop season 18 much less remunerative than the
crop in first crop season. In the rainfed farms only the

first cfop was being taken and the margin was Rs. 172,90
bar acre,.
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4.6.2 Groundnut

As in the case of paddy, in general, only the first
and second-crop were seen cultivated by most of the
categories. In the canal with well irrigated farms
category, a thirxd ciop of groundnut was also seen taken

by some farmse.

The overall cost of cultivation for the irrigated
crops was Rse 1,717.60 for the first crop and Rs.1,992.10
¥for the gecond crop. Unlike paddy, the cost of cultivation
of second crop: was higher here, than the £irst crop. Net
margin was also higher for the second crop than the firste.
The third crops cost was the highest and so also, the

profit per acre was also highest for this crop.

Categery wise, the cost of cultivation was the highest
For the spout fed well irrigated farms in the first crop
season and the cost wag the highest for the canal with well
irrigated farms in the seccnd crop season. Cost was the
lowest for vell fed farms during the first crop and the

canal fed ferms during second crop.

et margin over cost C was uegative (~Rg.49.80) for
the canal fed farms in the first crop and at the same time,
net margin was the highest for this group (Rs. 484,.60)

amoiiy the variocus categories, for the second crop.

For the rainfed farms, the cost was higher and neé
margin negative during the first crop sea=on compared €0 a

relatively lower cost and a positive net margin for the
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second crop.

From the foregoing analysis, it is clear that even
though the cost may ke a bit more, the returns are more
remunerative in the second crop season, for the groundnut

CIOP.

44643 Sugarcane

Sugarcane was cultivated both as new planted crop
and ratoon crop. It reguires round the year (except the
rainy months) irrigation, Canel fed farms were not in a
position to cultivate sugarcane since canal water will be

available only for about nine to ten months.

The overall averasge cost of cultivation of newly
Planted sugarcane was Ra. 8,379,700 per acre compared to
the cost of Rue 5,309,560 per acre for the ratoon crope
Category wisc, the cost of cultivation of sugarecane (new
planting) was the highest for spout fed well irrigated
farms (Rs. 8,948.50 per acre) and it was the lowest for
cenal with well irrigated farms (Rs. 7,959,20 per acre).
In the case of ratoon crop also, the cost was higher for
the srout fed well irrigated ferms (Rg. 5,430.20) than the
canal with well irrigated farms (Rs. S5,062.30).

1If the net margin from sugarceane crop is examined, it
can be seen that ratoon crop cof sugarcane is more remuner-
ative than the new planted c¢rop. (Net margin of Rs. 2,089.10

per acre and Rs, 199.00 per acre respectively). Thus it can



be clearly concluded that taking a ratoon crop after a newly
pPlanted crop will be more paying then undertaking fresh
planting every yeaz.

4.6.4 Tapioca

The canal with well lrrigated farms and spout fed well
ixrigated farms were the two categories which were found to
cultivate tapioca. The overall cost 0f cultivation of this
cror vas Rp. 4,755.10 per acre. Cost of cultivation in
canal with well irrigated forms was Rs. 5050.60, with a net
margln of Re. 489.40 per acre. The coct in spout fed well
irrigated farms came to Rs. 4,201.00 per acre, with a net

profit of Rg. 914.00 per acre.

4,6,5 Cotton

Cotton was cultivated in all the sample categories
except the spout fed well irrigated farms. Cost of culti-
vation in irrigated farms, taken overall, came to
Rse 3,014.80 per acre, while that in rainfed farms come
to Re. 1,641.70 per acre. The profit {(nct margin) over
cost C was negative for the former (Rs. 24.20) while it was
Ra., 172.90 for' the lattez.

Among the lrrigated categories, there was a wide
varlation in the cost of cultivation, ranging fron
Rse 1,968.60 per acre for the canal fed £arms €O RsS.3,641.10
per acre for the canal with well irrigeted farms. The net
marginrs also varied from Rs. 281.40 per acre for the formey

to Rs. 274,40 per acre for the. latter.
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4.6.6 Other crops

Detalls of cost of cultivation and net margins of other
crops can be seen from Table 4.6, It can be seen that for
cropas other than thoge mentioned earlier, net margins were

moatly negative indlcating lack of profitability over cost C.

The foregoing analysis of cost of cultivation under
different categories indicates that there is significant
difference betvWeen the varlous categories with respect to
cost of cultivation of crops. IE£ the Rj values  are any
indleaticn, the cost of cultivation was lowest for the canal
fed and well fed ferm categories and was highest for rest of
the two lxrigated categeries. While the cost in canal fed
farms was less due to the low irrigatlion cost, that in well
fed farms was less due to low level of use of alrost all
inputs. Cost of cultivaticn was naturelly higher in

Irrigeted ferme compared to rainfed farms,

Net margins were génerally high for paddy ist crop,

sugarcane, taploca and groundnut 2nd and 3rd crops.

4«7 Operation-wise cost of cultivation

Operation-vise cost of cultivetion gives a victure of
cost of cultivation of crops at different stages, for various

operationa.

Tables 4+47.1 to 4.7.20 give an idea of the operation-wise
cost of cultivation of various crors, that are being culti-

vated in the sample farms,
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Since the cost of cultivation has already been
discussed, 1t is felt that an elaborate repetition
is unnecessary. The tables have been presented for

referxence, from the academic point of view.



Table 4.6 Comparigon of cost 'of cultivation (Cost C) and net margins of crops

(Amount in Rs(acxe)

Cost of cultivation and pnet margines per acre

crop
CWF CFF WFF SWF Overall RFF
Paddy I* 3151.5 2722.7 2669 .2 3292.0 2991.3 1426.5
(+829.4) (+1244.4) (+355,9) (+924,3) (+867.7) +172.7)
Paddy IIw 3369.1 2603.1 2973.5 3074.8 2926.0 -
(-399.3) (+439.3) (-742.2) (-84,1) (+11.1)
Groundnut I 1843.2 1851,0 1575.5 2002.7 1717.6 1301.5
(+72.8) (-49.8) (+160.6) (+16,5) (+102,0) (-77.7)
Groundnut II* 2065.0 1769,2 2036.9 2004.3 1992.1 1154.8
(+297.2) (+484.6) (+159.0) (+353,8) (+288.5) (+82,2)
Groundnut III 2322.0 - - - 2322.0 -
(+469.4) (+469.4)
Sugarcane (N.P.) 7959.2 - 8411.2 8948.5 8379.7 -
(+282.3) (+6.7) (+760,5) (+199.0}
Sugarcane (Rat) 5062,3 - - 5430.2 5307.6 -
(+2662.,7} (+1802.3} (+2089.1)
Tapioca 5050.6 - - 4201,0 4755.1 -
(+489.4) (+914.0) (+637.1)
Sorghum I* 622.8 500.4 553,0 760.6 659.6 524.9
(-189.5) (-50.4) (-56.0) (~173.9) (-132.6) (-204.4)
Sorghum II* 705.0 397.1 619.5 891,1 687 .4 289.5
(-62.5) (+125.6) (-98.1) (-225,8) {-111.63) (+65.0)
Cotton II 3641.1 1968.6 2696.4 - 3014,8 1641,7
(=274.4) (+281.4) (+39.3) (-24.2) {+172.9)
Ragi I 954 .2 - 711.9 874.0 839,7 -
(-271.2) (-42.7) (-131.0) (=137.7)
Ragi II 1263.6 - - - 1263.6 450.7
(-403.6) (-403,6) {-62.9)
Chama I - - 688.5 - 688.5 471.7
(+34.3) (+34.3) (-94.1}
Chama II 913.7 - 652.0 779.2 765.1 382.8
{-228.7) (-112.0) (-109.2) («140.1) 1-5.0)
Black gram I* 804.8 668,4 492.5 799.2 700.8 . 357.2
(-124.8) c{-18.4) {=86.5) (-189.7) (~131.2) (=79.2)
Black gram II® B847.8 909.3 564 .8 816.7 714.3 345.3
(-340.8) £{=229.3) (-112.5) (~299,3) (-208.9) (-40.3)
Horse gram I - - - - - 341.6
(-60.8)
Horse gram II 747,7 - 529,2 711,6 606.6 370.9
(=122.7) (+10.8) (-111.6) (=-37.9) (-58.4)
Cowpea I - 833.7 369.7 - 601,.7 355,4
(-173.7) (+35,3) (-69.2) (~55.4)
Cowpea II - - 673.1 - 673.1 312.5
(-17.1) (-17.1) (+37.5)
Sesamum II - - - - - 445.9
(+0.8)
Tomato II - - 2356.0 3124.3 2797.5 -
(-286.3) (-249,3) (=269.7)
Rj values 26 14 14 26

* These crops alone considered for analysis

Flgures in paranthesls indicate net margins over coat C

X 2 value + 10.8 (significant) Table value :

r

5% level - 7.82
10% level - 6.25
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Table 4.7.1 Operation wise cost of cultivation of PADDY IST CROP
(hﬂnunf:n th@auq
sl Cost of cultivation and net margina per acre
* Item
Noe. CHWF CFF WFF SWF Overallw RFF
Nwl5 N=20 N=20 Nmlh N=70 N=14
1, Preparatory 290.97 239,09 241,22 261.69 256.75 209,26
cultivation (9.23) {8.78} (8.71) (7.95) (8.58) (14.67)
2, Seeds & Sowlng 159,26 183.43 178.31 153.32 168.31 114.40
(5.05) {6.74) (6.44) {4.66) (5.63) (8.02)
3. Nursery raising &
maintainance
4. Transplantation 192,90 241.29 204.57 232.38 220.83 -
(6.12) (8.86) (7.39) (7.05) (7.38)
5. Manures & Manuring 673,31 514.32 507.32 650,39 585,84 334.96
{21.36) (18.89) (18.32) (19,76) (19.58) (23.48)
6. Plant protection 82.65 76.47 69.42 62,62 71.91 36.65
(2.62) (2.81) (2.51) {1.90) (2.40) (2.57)
Te Weeding & 201.87 185,03 179.85 181.18 186.05 189.76
intercultivation (6.41) (6.80) (6.49) (5.50) (13.30} {6.22)
8. Harvesting 406,31 458,95 350,10 492,93 434.75 215,50
(12.89} (16.86) (12.64) (14.97) (14.53) (15.11)
9. Post harvest 69.00 75.25 52,05 71.62 67.76 56,45
expenses (2.19) (2.76) (1.88) {2.18) (2.27) (3.96)

10, Land revenue & 4,00 4,00 4.00 4,00 4.00 4,00
taxes (0.13) {0.15) (0.14) (0,12) (0.,13) ' (0.28)

11. OQuned & hired 17.90 18.60 18.50 24,00 19.67 15.20
machinery charges (0.58) (0.68) {0.67) {0.73) (0.66) (1.07)

12. Depreciation and 111.30 108.60 102.50 110.20 108.20 50,70
maintainance on (3.53) (3.99) (3.70) (3.35) (3.62) (3.55)
farm buildings,
machinery &
equipments

13. Interest on fixed  16.80 22.60 10,90 18.60 17.64 7.60
capital of other (0.53) (0.83) {0.39) (0.57) {0.59) (0.53)
capital investments

14. Interest on working 94.50 84.50 81,70 100.80 90.84 49.40
capital (3.00) (3.10) {2.95) (3.06) (3.04} (3.46)

15, Irrigation labour 96.63 101 .88 103,10 86.77 96.51 0.00
charges {3.03) (3.74) {3.73) (2.64) (3.23)

16, Irrigation fuel 166,80 0.00 146 .60 183,80 121.62 0,00
charges (5.29) - {5.29) (5.58) {4.07)

17. Canal water 12.10 12,00 0,00 12,60 9,55 -
charges (0.38) * (0.44) {0.38) {0.32}

18, Depreciation & 125,40 0.00 161,20 160,60 0.00 109.56
maintainance on {3.97) {(5.83) (4.88) (3.66)
irrigation stru=- tn
ctures,machinery &
equipments

19. 1Interest on fixed 31.80 0.00 45.30 62,50 35,52 0.00
capital of irriga- {1.01) (1.64) {1.91) {1.19)
tion equipments

20, Rental wvalue of land 398.00 396,70 312.50 421,60 385,50 142,60

(12.53) (14.57) (11.28) (12.81) (12.90) (10.00)

21. Others

22, Total expenses 3151.50  2722.70  2769.20  3292.00 2991.28 1426.50

(100.00) (100.00) (100.00) (100.00) (100.00) (100,00)

23. Irrigation rela- ) !

ted expenses as (13.73) (4.18) (16.48)  ({15,39) (12.46) (0.00)

percentage to
total

* Overall indicates average of irrigated strata

Figures in paranthesis are pe}centage to total



Table 4.7.2

Operationwise cost of cultivation of PADDY IIND CROP

{Amount in Rs./acre)

51. 1t CWF CFF WFF SWF Overall* RFF
No. e N=8 N=14 N=3 N=7 N=32 N=0
i. Preparatory 286.61 238.81 210,62 234,50 247.92
cultivation (8.51) (9.70) (7.08) {7.63) (8.47)
2. ©Seeds & sowing 150,66 184 .84 184 .66 159,50 171.21
(4.48) (7.10) {6.27) (5,19} (5.85)
3. Nursery raising &
maintainance
4, Transplantation 213,05 194,80 128,75 102,32 176.22
(6.33) (7.48) (4.26) (3,33) (6.02)
S. Manures & manuring 474.76 451.38 356.39 465.60 451,15
{14.09) (17.34) (11.99) (15.14) (15.42)
6. Plant protection 123.47 124.32 97.92 90,24 115,36
(3.66) {4.18) (3.29) (2.93) (3.94)
7. Weeding & 196.82 232.56 242.56 83.42 196.78
intercultivation (5.84) {8.93) (8.16) (2.71) {6.73)
8. Harvesting 316.54 398,08 280,59 179.45 325.47
(9.40) (15.29) (9.44) (5.84) (11.12)
9. Post harvest expenses 41.60 59.36 42,25 37.17 49.01
(1.23) (2.28} (1.42) (1,21} (1.67)
10. Land revenue & taxes 4,00 4,00 4,00 4.00 4.00
{0.12) (0.15) (0.13) (0.13) (0.14)
11. Owned & hired 39,90 35.50 27.50 20,30 33.12
machinery charges (1.18) (1.36) (0.92) (0.66) (1.13)
12, Depreciation and 111.30 108,70 102,50 110.20 109.07 N
maintainance on farm (3,30} (4.18) (3.45) (3.58) (3.73)
buildings,machinery &
equipments L
13, Interest on fixed 16.80 22,60 10,90 18.60 19,24
capital of other (0.50) {0.87) (0.37) {0.60) {0.66)
capital investments
14. Interest on working 101.00 100.80 73.00 112,40 100,35
capital (3.00) (3.87) (2.45) (3,66) (3.43)
15, Irrigation labour 131.90 129,90 124.26 80,70 120,88
charges {3.91) (5.00) (4.18) (2.63) (4.13)
16. Irrigation fuel
charges 438,00 0.00 359,70 480,70 237.28
{13.00) (0.00) (12.10) (15.63) {8.11)
17. Canal water 13.00 13.20 0.00 12,40 11.75
charges (0.39) (0.50) - (0.40) (0.40)
18, Depreciation & 329.30 0.00 395,60 419.90 206.95
maintainance on (9.78) - (13.30) (13.65) (6.87)
irrigation stru-
ctures,machinery &
equipments
15, Interest on fixed 83.50 0.00 111.20 164 .40 62.60
capital of irrigation (2.48) - (3.74) {5.,35) (2.14)
equipments '
20. Rental value of land 296,90 104 .20 223.10 299,00 293.66
(8.81) (11,869) (7.50) (9.72) (10.04)
21. Others - - - - -
22. Total expenses 3369,10 2603,10 2973,80 3074 .80 2926,02
(100,00) (100.00) (100.,00) (100.00) (100.00)
23, Irrigation related (29.56) (5.50) (33.32) (37.686) (21.65)

expenses as
percentage to total

w

Overall indicates average of irrigated strata
Flgures in paranthesis are percentages to total
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Table 4.7.3

Operationwise cost of cultivation of GROUNDNUT IST CROP

{Amount in Rs./acre)

sl. Item CWF CFF WFF SHWF Overallw: RFF
No. N =10 N=5 N=17 Neg N=4 O N=l9
1. Preparatory 184.03 216,31 154.38 198,92 172.70 125.68
cultivation (9.98) (11,69) (9.80) (9.93) (10,05) (9.66)
2. Seeds & sowing 480,50 601.78 450,89 502,74 478.64 476.70
(26.07) (32.51) (28.61) (25,10) (27.87) (36.62)
3. RKursery raising & _ - - _ - -
maintainance
4. Transplantation - - - - - -
5. Manures & manuring 359.01 319.16 300.20 382.50 325.95 168.86
(19.48) (17.24} (19,05) (19.12) (18.98) (12.98)
6. Plant protection 23.33 0,00 33.31 43.15 29,65 21.02
(1.27) . (2.10) (2,15) (1.73) (1.62)
7. Weeding & 186.36 122.23 112.63 174.00 137.31 102,20
intercultivation (10.11) (6.60) (7.15) (8.69) {7.99) (7.85)
8, Harvesting 216,64 216.69 174,07 286,50 203,21 169,20
{11.75)} (11,71) (11.05) (14,31) (11,83) (13.00)
9. Post harvest 23.33 19,14 12,72 18,80 16,34 15,14
expenses (1.27) (1.03) (0.81) (0.94) (0.95) (1.16)
10, Land revenue & taxes 4.00 4.00 4.00 4.00 4.00 4.00
(0.22) (0.22) (0.25) (0.20) (0.23) (0.31)
11. Owned & hired 5.40 0.00 8.80 13,60 8,01 4.40
machinery charges (0.29) (6.56) (0.68) . (0.4 (0.34)
12, Lepreciation and 98,90 96.50 91,00 98,00 94.13 45.10
malntainance on farm
buildings,machinery &
equipments
13, Interest on fixed 14,90 20.10 9.70 16.60 12.34 6.70
caplital of other (0.81) (1.09) (0.62) (0.83) (0.72) (0.51)
capital investments
14, Interest on 55,20 55.00 50,20 61.60 53.34 40.10
working capital (2,99) (2.97) (3.19) (3.08) (3.11) (3.08}
15. Irrigation labour 0,00 0,00 0.00 0,00 0.00 0.0b
charges
16. Irrigation fuel 0,00 0,00 0.00 0,00 0.00 0,00
charges :
17. Canal water 0,00 0.00 0.00 0,00 0.00 0.00
charges .
18, Depreciation & 0.00 0,00 0.00 0,00 0.00 0.00
maintainance on
lrrigation stru-
ctures,machinery &
equipmen ts
19, Interest on fixed 0,00 0.00 0,00 0,00 0,00 0,00
capital of irriga-
tion equipments
20, Rental value of 191,60 180.10 173.60 201,90 182,00 122,40
land (10.39) (9.73) (11,02) (10.08) {10,60) (9.40)
21, Others - - - - - -
22, Total expenses 1843.20 1851.00 1575.50 2002,70 1717.60 1301.50
(100.00) (100.00} (100,00) (100,00) (100,.00) (100,00)
23, Irrigation related
expenses as R
rercentage to total (0,00) (0.00) (0.00) (0.00) (0.00) (0.00)

Overall indicates average of irrigated strata
Figures in paranthesis are percentages to total



Table 4.7.4

Cperationwise cost of cultivation of GROUNDNUT IIKD CROP

{(Amount in Rs./acre}

sl. 1t CWF CFF WFF SWF Overall* RFF
No. &n N=11 N=11 N=20 Nal4 N=56 =6
1. Preparatory 170.85% 177,09 184,31 195,26 184,29 161.92
cultivation (8.27) (10.00) (9.04) (9.74) {9.25) (14.02)
2, Seeds & sowing 503,27 500.92 540,89 429,55 495.3B 531.63
(24,38) (28.30) (26.55) (21.43) (24.87), (46.04)
3. Nursery raising & - - - - - -
maintainance
4. Transplantation - - - - - -
5. Manures & Manuring 228.88 2i2.64 210.67 201.96 211.37 $2.92
(11.08) {12.02) (10.34) (10,08} (10.61) (4.58)
€, Plant protection 33.99 16.58 44,90 46.00 39,22 14.62
(1,65) (0.94) (2.20) (2.36) (1.97) (1.27)
7. Weeding & 189,16 141.66 149,76 166,60 160.00 73.11
intercultivation (9.16) (8,01) (7.35)} (8.29) (8.03) (6.33)
8. Harvesting 280,43 242.16 240,27 273.18 257,00 88.80
(13.58) (13,69) (11.80) (13.63) (12.90) (7.69)
9. Post harvest 20.10 26,04 14,14 19,74 18.57 12.50
expenses (0.07) (1.47) (0.69) (0,98) (0.93) (1.08)
10, Land revenue & 4,00 4,00 4,00 4.00 4,00 4,00
taxes (0.19) (0.23) (0.20) (0.20) {0.20) (0.35)
11, Cwned & hired 7.80 4,70 10.70 13.40 10,13 5.00
machinery charges (0.38) (0.27) (0.53) (0.67) (0.51) (0.43)
12. Depreciation and 98,90 96.60 91,00 98,00 95.24 45,00
maintainance on farm {4.79) (5.46) (4.47) (4.89) (4.78) (3.50)
buildings, machinery
& equipments
13, Interest on fixed 14,90 20.10 9,70 16,60 14,17 6.70
capital of other {0.72) (1.14) (0.48) (0.83) (0.71) (0.58)
capital investrents
14, Interest on 48,00 43,80 54,70 46.20 49,42 34.90
working capital (2.32) (2.48) {2.69) (2.31) (2.48) {3.02)
15, Irrigation labour 33.62 44 .51 32.76 32.95 84.70 0.00
charges (1.63) (2,52} {1.61) (1.64) (1.74)
16, Irrigation fuel 94,10 0,00 95,30 96.60 81,37 0.00
charges (4.56) (4.68) (4.82) (4.08)
17, Canal water 12,20 13,00 o.00 11.60 7.41 0.00
charges (0.59) (0.73) (0.58) (0.37)
i8. Depreciation & 70,70 0,00 104 .80 84.30 T7.48 0.060
malntainance cn (3.42) (3.89)
irrigation stru=-
ctures,machinery &
equipments
19. Interest on fixed 18,00 0,00 29.40 33,00 24.23 0.00
capital of irriga- (0.87) (1.44) (1.65) (1.22)
tion equipments
20, Rental value of 236.30 225.40 219,60 235.80 228,08 123,70
land (11.44) (12.74) (10.78) (11,76) (11.45) (10.71)
21, Others - - - - - -
z22. Total expenses 2065,00 1769.20 2036.90 2004 .30 1992.13 1154,80
(100.00) (100.00) (100,00) (100:00) (100,00) (100.00)
23, Irrigation related
expenses as
percentage to total (11,07). (3.25) (12.88) (12,89) (11.30)

Overall indicates average of irrigated strata

Figures in paranthesis are percentages to total



Table 4.7.5.

CRCOP and HORSEGRAM IST CROP

Operaticnwigse cost of cultivation of GROUNDNUT ITIRD CROP, SESAMUM IIND

(Amount in Rs./acre)

Groundnut Sesarum Horsegram
s1 II1rd crop IInd crop Iat crop
No,. Item CWF RFF REF

Nm2 N=3 N=5

1. Preparatory cultivation 169.34 175.60 134.00
(17.29) (39.38) (39,23)

2, Seeds & sowing 479,00 - -
(20.64)

3. Nursery raising & maintainance - - -

4. Transplantation - - -

5. Manures & manuring 226.68 52.10 38.00
{5.76) (11,69) (11.12)
6, Plant protection 43,69 0,00 -
(1.88)
7 Weeding & intercultivation 167.49 - -
(7.21)
8. Harvesting 277,95 - -
{11.97)
9. Fost harvest expenges 19.92 108,00 78.40
(0.86) (24,22) (22,95}
10, Land revenue & taxes 2,70 4,00 4.00
{0.12) (0,90) (1.17)
11. Owned & hired machinery charges 14,30 - -
(0.62)

12, Depreciation and maintainance on 98,90 45.10 45.10
farm building machinery & (4.26) (10.11) (13.20)
equiprents

13. Interest on fixed capital of other 14,90 6.80 6.80
capital investments (0.64) (1.53) {1.99)

14, Interest on working capital 50.50 9.60 7.30

(2.17) (2.15) (2.14)
15, Irrigation labour charges 63.33 - -
(2.73)

lé. Irrigation fuel charges 224.80 - -
(9.68)

17. Canal water charges 10.80 - -
(0.47)

18. Depreciation & maintainance on 169,10 - -
irrigation structures, machinery & (7.28)
equipments

19, Interest on fixed capital of 42.90 - -
irrigation equipments (1.84)

20, Rental value of land 245,70 44.70 28,00

(10,54) (10.02) (8.20)

21. Others - - -

22. Total expenses 2322.00 445.90 341.60

(100,00) (100.00) (100,00)
23, Irrigation related expenses as 22,00 - -

percentage to total

Figures in paranthesis are percentages to total



Table 4.7,.,6

Operation wise cost of cultivation of SUGARCANE (NEW PLANTING)

{Amount in Ra.[acrg)

sl. CWF WFF SWF Overall¥
No. Item N=4 N=7 N=3
1. Preparatory cultivation 477.69 541,36 602,24 534.87
(6,00) (6.,44) (6.75) (6.38)
2. Seeds & sowing 1756.15 1870417 1828,19% 1833.81
(22.08) (22,23) (20.43) (21.88)
3. Nursery raising & - - - -
maintainance
4. Transplantation - - - -
S. Manures & manuring 1605,23 1476.81 1796.23 1561.31
6. Plant protection 26,46 28,26 0.00 23,27
(0.34) (0.34) (0.28)
7. Weeding & intercultivation 213.84 266,60 219,72 245.38
(2.69) (3.17) (2.46) (2.93)
a. Harvesting 1127.68 1166,00 1223,45 1165.23
(14.17) {(13.86) {13,67) (13,91)
9. Pogt harvest expensges - - - -
10, Land revenue & taxes 8.00 8,00 8.00 8,00
(0.10) (0.10) (0,09) (0.09)
11. Owned & hired machinery 0.00 5,00 c.00 2,90
charges (0.06) (0.03)
12, Depreciation and maintain- 296,70 273.40 294.00 282,75
ance on farm building, - (3.73) (3.25) (3.29) (3.37)
machinery & equipments
13, Interest on fixed capital 44,80 29,00 49,70 36.42
of other capital
investments
14. Interest on working capital 649,60 672.60 721,00 674.36
(8.16) (8,00) (8.,06) (8.04)
15, Irrigation labour charges 196.15 222,30 262.17 221.88
(2.46) (2.64) (2,93) (2.65)
16. Irrigation fuel charges 364.90 419,20 427.40 406,39
(4.59) (4.98) (4.78) {4.85)
17. Canal water charges 24,00 0,00 24 .00 10.08
{0.30) (0.27) (0.12)
18. Depreciation and maintain- 274 .30 461,10 373,30 398.48
ance on irrigation (3,45) (5.48) (4.17) (4.76)
structure machinery and
equipments
19, Interest on fixed capital 69,60 129.60 146.20 116.66
of irrigation eguipment (0.87) (1.54) {1.63) {1.39)
20, Rental value of land 824.10 841.80 970.90 857.85
{10,35) (10.01} (10.85) (10.24)
2l. Others - - - -
22, Total expenses 7959.20 8411.,20 B948.50 8379.65
(100,00) (100.00) (100,00) (100.00)
23, Irrigation related (11.67) (14.65) (13.78) (13,72)

expenses as percentage
to total

k

Overall indicates average of irrigated strata

Figures in paranthesis are percentage to total

no



Table 4.7.7

Operation wise cost of cultivation of SUGARCANE (RATOON)

(Amount in Rs/acre)

51, CWF SWF Overall*
No. Ttem Ne2 N=4 w6
1. Preparatory cultivation 236,86 267,66 257.39
(4.68) (4.93) {4.85})
2. Seeds & sowing - - -
3. Nursery railsing & maintalnance - - -
4. Transplantation - - -
S. Manures & manuring 1153,27 1399,36 1317.33
(22.78) (25.77) (24.82)
6. Plant protection 137,05 0.00 45.68
{2.70) (0.86)
7. Weeding & intercultivation 212,53 277.56 255.88
(4.20) (5.12) (4.82)
8. Harvesting 881.40 936,76 918.31
(17.41) (17.26) (17.30)
9. Post harvest expenses - - -
10, Land revenue & taxes 8.00 8,00 a.00
(0.16) {0.18) (0.158)
11. Owned & hired machinery 19.50 0.00 6.50
charges (0.39) (0.12)
12, Depreclation & malntainance 230.10 293,90 272.63
on farm building, machinery & (4.55) (5.41) (5.14)
equipments
13. Interest on fixed capital of other 42,50 49,70 47.30
capital investments (0.84) (0.92) (0.89)
14. Interest on working capital 344.190 386¥00 372.03
{6.80) {(7.11) (7.01)
15, Irrigation labour charges 191.18 220,56 210,77
(3.78) (4.06) (3.97)
16, Irrigation fuel charges 416.60 3go.70 392,67
(8.23) (7.01) (7.40)
17. Canal water charges 24,00 24,00 24,00
(0.47) (0.44) (0.45)
18, Depreciation and maintainance con 312,20 332.60 326.13
irrigation structures, machinery and (6.18) (6.12) (6.14)
equipments
19, Interest on fixed capital of 79.50 130,20 113,30
irrigation equipments (1.57) (2.40) (2.13)
20, Rental value of land. 772.50 723.20) 739.63
(15,26 (13,32) (13.94)
21, Others - - -
22. Total expenses 5062.30 5430,20 5307.55
(100,00 (100,00) (100.00)
23. Irrigation related expenses on 20.24 20.04 20.10

percentage to total

* Overall indicates average of irrigated strata

Figures in paranthesis are percentages to total

| g\
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Table 4.7.8 Operation wise cost of cultivetion of TAPICCA
(Amount in Rs./acre)

s1, CHWF SWF Overall*

No. Ttem N=2 N=1 N=3
1. Preparatory cultivation 416.00 417.92 416.67
(8.29) {9.95) (8,76)
2. Seeds & sowing 553,33 509 .67 538.14
(10.98) {(12.13) (%1.32)

3. Nursery raising & maintalnance - - -

4. Transplantation - - -

Se Manures & manuring 1051,27 1148,.28 1085.01

(20.81) (27.33) (22.82)

6. Plant protection 65,33 0,00 42.61

{(1.29) (0.90)

7. Weeding & intercultivation 576,00 0,00 375.65

(11.40) (7.90)

B. Harvesting 640,00 496,92 590,23

(12.67) (11.83) (12.11)

9. Post harvest expenses - - -

10. Land revenue & taxes 8.00 8.00 B8.00

(0.16) (0.19) (0.17)

11. Owned & hired machinery charges 5,20 0,00 3.46

(0.10) (o.07)

12, Depreclation & mailntalnance on 296,70 293,80 295.70

farm buildings, machinery & (5.87) (6.99) (6.22)
equipments

13, Interest on fixed capital of other 44.80 49,70 46,50

capital investments {0.89) {(1.18) (0.95)

14, Interest on working capltal 3198.60 353,20 382,81

{7.89) (8.41) (8.05)

15, Irrigation labour charges 106,67 63,71 91,73

(2.11) (1.52) (1.93)

16, Irrigation fuel charges 159.90 146,30 155.17

(3.17) (3.48) (3.26)

17. Canal water charges 24,00 24,00 24.00

(0.48) (0.57) (0.50)

18, Depreciation and maintainance on 120,20 127.90 122.éé

irrigation structures, machinery and (2.28) (2,04) (2.58)
equiprents

19, Interest on fixed capital of 30,50 50,00 37.28

irrigation equipments (0.60) (1,19) (0,78}

20, Rental value of land 554 .60 511.50 539,21

(10.97) (12.18) (11.34)

21, QOthers - - -
22, Total expenses 5050.60 4201.00 4755,05
(100,00} (100,00) (100,00}

23, Irrigation related expenses as
percentage to total 8,74 9.80 9.07

* Overall indicates average of irrigated strata

Figures in paranthesis are percentages to total



Table 4.7.9

Cperationwise cost of cultivation of SORGHUM IST CROP

(Amount in Rs./acre)

sl. It CHWF CFF WFF SWF Overall=* RFF
No. = N=1 N=1 N=2 N=3 N=7 N=11
1. Preparatory 177.33 170.00 180.83 194.02 185.96 225.80
cultivation (28.47} (33.98) (32,70) (25.60) (28,20) (43.01)
2. Seeds & sowing - - - - - -
3. Nursery raising & - - - - - -
maintainance
L Transplantation - - - - - -
5. Manures & manuring 179.53 93.20 127.63 226,32 180.76 126.87
(28.83) (12.63) (23.68) (29,76) (27.40) (24.17?.
6. Plant protection 0.00 0.00 0.00 0.00 0.00 0.00
7. Weeding & 0,00 0,00 0.00 0.00 0.00 0.00
intercultivation
8. Harvesting 63.71 97.12
88.40 60,00 (11,.52) (12.11) 107.6% 71.74
(14.15) (211,99) (16.32) (13.67)
9. Post harvesgt 11.03 44.34
expenses (0.99) (5.83)
10, Land revenue & 4.00 4.00 4.00 4.00 4.00 4.00
taxes (0.64) (0.80) (0.72) (0.53) {0.61) (0.76)
11. Owned & hired 0,00 0.00 0,00 0,00 0.00 0.00
machinery charges
12, Depreciation and 98,90 96.60 91.10 98.00 95.90 45.10
maintainance on (15.88) (19.30) (16.47) (12.88) (14 .54) (8.59)
farm building
machinery &
equipments
13. Interest on fixed 14.90 19.90 9.70 16.60 14.33 6.70
caplital of other (2.40) (3.98) (1.75) (2.18) (2.17) (1.28)
capital investments :
14, Interest on working 16.70 11.70 15.30 21,50 18,27 12.60
capltal (2.68) (2.30) (2.70) (2.83) (2,77) (2.40)
15. Irrigation labour 0.00 c.00 0.00 0.00 0.00 0.00
charges
16, Irrigation fuel 0.00 0.00 0.00 0.00 0.00 0.00
charges
17, Canal water charges 0,00 0,00 0.00 0.00 0.00 a,00
18, Depreciation and 0.00 0.00 0.00 0,00 0,00 0.00
maintainance on
irrigation struct-
ures, machinery and
equipments
19, Interest on fixed 0.00 0,00 Q.00 0.00 0.00 Q.00
capital of irriga=-
tion equipments
20, Rental value of 43.30 45,00 49,70 58,70 52.71 32.10
lang (6.95) {8.99} (8.99) {7.72) (7.99) (6.12)
21, Others - - - - - -
22, Total expenses 622.80 500.80 553,40 760.60 659,62 524.90
(100.00) (100.00) (100.00) (100.00) (100.00) (100.90)
23, Irrigation related 0.00 0.060 0,00 0.00 0.00 ‘0,00

expenses as
Percentage to
total

Overall indicates average of irrigated strata

Filgures ip paranthesis are percentages to total
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Table 4.7.10

Operatlonwise coat of cultivation of SORGHUM IIND CROP

(Amount in Rs./acre)

51, 1t CWF CFF WFF SWF Cverallr RFF
No. em N=1 N=3 N=6 N=5 Nw15 N=9
1, Preparatory 139,405 118,45 123.46 149,38 132,07 121.43
cultivation (19,72) (29.83) (19,94) (16.73) (19.21) (40,94)
2. Seeds & sowing
3. Nursery raising & - - - - - -
malntalnance
4. Transplantation - - - - - -
5. Manures & manuring 42,90 45.02 36.51 63.63 46,91 20.3}
(6.09) (11.39) (5.89) (7.1 (6.82) (7.,03)
6, Plant protection 0,00 0.00 0,00 e,00 0.00 0.00
7. Weeding & 0.00 0.00 0,00 27.711 9.31 0,00
intercultivation
B, Harvesting )
127,79 43.49 53,17 174,15 95.12 49,16
9. Post harvest (18.12) (10.95) (8.58) (19.50) (13.84} (16.93)
expenses
10. Land revenue & 4,00 4 .00 4,00 4.00 4,00 4,00
taxes (0.57) (1,01) (0.64) (0.45) (0.58) (1.28)
11. Owned & hired 0,00 0,00 0.00 0.00 0,00 0.00
machinery charges
12. Depreciation and 98,90 96.50 91.10 58.00 94 .36 45,10
maintainance on (14,03) (24,.30) (14.71) (10.97) (13,73) (15.52)
farm building
machinery &
equipments
13, Interest on fixed 14,90 20,10 9,70 16,60 13,50 6.70
capital of other (2.11) (5.06) (1.57) (1,86) (1.96) (2.31)
capital investments
14, Interest on working 14.40 8.00 8.10 15,00 10,62 7.40
capital (2.04) (2,01) (1,31) (1.68) (1.54) (2.56)
15. Irrigation labour 18,26 6.14 9,86 15.83 11.68 -0.00
charges (2.59) (1.55) (1.59) (1.77) (1,70)
16. Irrigation fuel 86,80 0,00 96,10 112.90 89,32 0.00
charges (12.31) (15.51) (12,64) (13.00)
17, Canal water 12,00 12.00 0.00 12.00 5.95 0.00
charges (1.70) (3.02} (1,34) (0.87)
18. Depreciation and 65.20 0.00 105,70 98.60 88,63 0,00
maintainance on (9.25) (17,086) (11.04) (12.89)
irrigation atruct-
ures, machinery and
equipments
19. Interest on fixed 16,60 0,00 29,70 38,60 28.51 0.00
capltal of (2.35) (4.79) (4.32) (4.15)
irrigation
equipmnents
20, Rental value of 64,20 52,30 52,10 66.70 57.44 35,40
land (9.11) (13.17) (8.41) (7.47) (8.36) (12,23}
21, Others - - - - - -
22. Total expenses 705.00 397.10 619.50 893.10 687.42 289,50
(100,00) (100.00) (100.00) (100.00) (100.00) (100.00)
23, Irrigation related 28,20 4,57 38.96 32,80 32.60 0.00

expenses ag
Percentage to
total

Cverall indicates average of irrigated strata

Figures in paranthesis are percentages to total
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Table 4.7.11 Operationwise cost of cultivation of COTTON IIND CROP
(Amount in Rs./acre}
sl. Ttem CWF CFF WFF Overall#* RFF
No. ke N=2 N=1 N=4 N=7 N=6
1. Preparatory
cultivation 342.78 247.00 418,60 382,32 370,02
{9.41) (12,55) (14 .45) (12.68) (22,54)
2, Seeds & sowing
3. Nursery raising & - - - - -
maintainance
4, Transplentation - - - - -
Se Manures & manuring 770.08 593,00 561.86 621,48 397.97
{21.15) {30.13)  (19.40)  (20.61) (24.24)
6, Plant protection 527.25 235,00 283.37 345.49 88.88
(14.43) (11,93) (9.78) (11.46) (5.40)
7. Weeding & 196,62 150,00 192,35 189.66 114.85
intercultivation (5,40) (7.862) (6.64) (6.29) {(7.00)
8. Harvesting
491,56 150.00 366.99 381.24 314.58
9. Post harvest (13.50) (7.62) (12.67) (12.65) (19.16)
expenses
10. Land revenue & taxes 4.00 4.00 4,00 4,00 4.00
(0.11) (0.20) (0.14) (0.13) (0.24)
11, Owned & hired machinery 98.70 40,00 46,40 60.08 18.00
charges (2.21) (2.03) (1,60) (1.99} (1.10)
12, Depreciation and 148.30 145.30 136.40 140,45 67.50
maintainance on farm (4.07) (7.38) (4.71) {4.686) (4.11)
buildings, machinery &
equipments
13. Interest on fixed capital 22,40 3.20 14.50 ig,08 10,10
of other capital equipments (0.67) (1.53) (0.50) (0.60) (0.62)
14. Interest on working capital 137.40 77.10 99,20 107.61 74.30
(3.77) (3.92) (3.42) (3.60) (4.53)
15. Irrigation labour charges 98.31 60.00 59,23 69.96 0.00
(2.70) (3.05) (2.04) (2.32)
16. Irrigation fuel charges 233,70 0.00 174,30 174.65 0,00
(6.42) (6.02) (5.79)
17. Canal water charges 13.10 12.00 0,00 4.66 0.00
(0.386) {0.61) (0.15)
18. Depreciation and maintainance 175.70 0.00 191.76 169.90 0,00
on Irrigation structures, (4.83) (6.62) (5.63)
machines and equipments
19. Interest on fixed capital 44,60 .00 53,90 46,46 0.00
of irriration equipment (1.22) (1.85) (1.54)
20.  Rental value of land 336.60 225,00 293.60 299.09 181.50
(9.24) (11.43) (10,14) (9.92) (11,06)
21, Cthers - - - - -
22, Total expenses 3641.10 1968.60 2896.40 3014.83 .. 1641,70
(100.00) (100,00} (100,00) (100,00) (100,00)
23. Irrigation related 15,53 3.66 16,54 15,43 -

expenses as percentage
to total

*

Overall indicates average of irrigated strata

Figures in paranthesis are percentage to total
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Table 4,7.12

Operation wise cost of cultivation of RAGI

IST CRCP

(Amount in Rs./acre)

sl. T¢ CWF WFF SWF Overallw
No, em N=1 Ne2 N=2 N=§
1. Preparatory cultivation 225,76 212,44 189,26 206.80
(23.66) {29.86) (21.66) (24.63)
2, Seeds & sowing
3. Nursery raising &
maintainance - - - -
. Transplantation - - - -
5. Manures & manuring 241,40 144 .48 228.06 202.98
(25.31) (20.28) (23,12) (24.17)
6. Plant protection 0,00 0.00 0.00 0.00
7. Weeding & intercultivation 78.18 0.00 56.48 42.87
(8.19) (6.46) (5.11)
8. Harvesting 195,46 164,18 183.60 180.08
9. Post harvest expenses (20.48) (23,06) (21.00) (21.45)
10. Land revenue & taxes 4.00 4,00 4,00 4.00
(0.42) (0.56) {0.486) (0.48)

11. Owned & hired machinery 0,00 0.00 0.00, 0.00
charges .

12, Depreciation and maintain- 98.90 91.00 97.90 95.80
ance on farm building, (10,36) (12.78) (11,20) (11.41)
machinery & equipments

13, Interest on fixed capital
of other capital 14,90 9.70 16.50 13.75
investments (0.56) {1.36) {1.89) (1.64)

14. Interest on working capital 27.30 19.20 23.90 23.19

(2.86) (2.70) (2.73) (2.76)

15. Irrigation labour charges 0,00 0.00 0,00 6.o0

16, Irrigation fuel charges 0.00 ¢.00 0.00 0.00

17. Canal water charges 0.00 0,00 0.00 0.00

18. Depreciation and maintain- 0,00 t,00 0.00 0.00
ance on irrigation
structure machinery and
equipnents

19. Interest on fixed capital 0.00 0.00 0,00 0.00
of irrigatien equipments

20, Rental value of langd 68.30 66,90 74.30 70.19

(7.50) (7.40) (8.50) (8.36)

21. Others - - - -

22, Total expensges 954.20 711.90 874,00 839,66

(100.00)} (100.00) (100.00) (100,00)

23, Irrigation related 0.00 0.00 0.00 0,00
expenses as percentages
to total

Overall indicates average of irrigated strata

Figures in parantnesis are percentages to total
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Table 4.7.13 Operation wise coat of cultivation of RAGI IIND CROP and TOMATO
IIRD CROP
(Amount in Rs./acre)
sl, ' Ragi IInd crop Tomato IInd crop
No. Item TFF RFF 33 SWF_ Overaiiw
Ne=]1 N=3 N=1 N=2 H=m3
1. Preparatory cultivation
287.56 136.64 412,99 358.95 ; 388.97
2. Seeds & sowing (22,76) (30.32) (16.29) (11.49) (13.90)
3. Nursery raising & - - 77.44 157,91 113,20
maintainance (3.058) (5.05) (4.05)
4. Transplantation - - - - -
S. Manures & manuring 209,84 72,31 544.12 699,16 613,03
(16.60) (16.04) (21.46) (22.38) (21.91)
6. Plant protection 0.00 0.00 123.90 254,70 182.03
(4.89) (8.15) (6,51)
7. Werding & intercultivation 116.58 36,00 103.25 127.35 113.96
(9.22) (7.99) (4.07) {4.08) (4$.07)
8. Harvestiné
244,30 99,758 464.62 662,22 552.44
9, Post harvest expenses (19,33} (22,13) (18,32) (21.20) (19.75)
10, Land revenue & taxes 4,00 4,00 4.00 4,00 4,00
(0.32) (0.89) (0.16) (0.13) (0¥14)
11. Owned and hired machinery 0.00 0.00 20,00 18.80 19.47
charges : (0.79) (0.60) (0.69)
12, Depreciation and maintain- 98,80 45.00 91,00 97.90 94,07
ance on farm bulldings, {(7.82) (92.98) (3.59) (3.13) (3.36)
machinery & equipments
13, Interest on fixed capital 14.90 6.70 9,70 16.50 12,72
of other capital (1.18) (1,49} (0.38) (0.58) (0.45)
investments
14, Interest on working capiltal 24,90 11.50 69,70 87.40 77.57
(1.97) (2.55) (2.75) (2.80} (2.77)
15, Irrigation labour charges 27.72 0.00 180.68 114.61 151,32
(2.20) (7.12) (3.67) (5.41)
16. Irrigation fuel charges 70,50 0,00 87,00 101.70 93.53
(5.58) (3.43) {3.26) (3.34)
17. Canal water charges 11.90 0.00 0,00 12,00 5.33
(0.94) (0,38) (0.19)
18, Depreciation and maintainance 5.31 0.00 95.70 88.80 92.63"
on irrigation structures, (4.20) {3.77) (2.84) (3.31}
machinery and equipmenta
19. Interest on fixed capital of 13,50 0.00 26,90 34 .80 30.41
irzigation equipments (1.07) (1.06) (1.11) (1.09)
20,  Rental value of land 86.00 38.80 225.00  287.50 252,78
(6.81) (8.61) (8.a7) {9.20) (9.04)
2%, Others - - - - -
22. Total expenges 1263.60 450.70 2536,00 3124.30 2797.47
(100,00) {(100.00) (100.00) (100.00) (100.00)
23, Irrigation related 13.99 - 15,239 11,26 13,34
expenses ag percentage
to total

Overall indicates average of irrigated strata

Figures in paranthesis are rercentage to total
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Table 4.7.14 Operation wise cost of cultivation of CHAMA (LITTLE MILLET)

IST CROP

(Amount in Rs,/dcre)

51, WFF RFF
No. Item N=3 H=5
1. Preparatory cultivation 209.80 158.19
2. Seeds & sowing (30.47) (33,54)
3, Nursery ralsing & maintainance 0.00 0.00
4. Transplantation 0.00 0.00
5. - Manures & manuring 169,00 123,09
(24.55) (26.09)
6. Plant protection 0,00 0.00
7. Weeding & intercultivation 0,00 0.00
8. Harvesting 114.40 84.62
9. Post harvest expenses (16.02) (17.95)
10, Land révenue & taxes 4,00 4,00
(0.58) (0.85)
11, Owned & hired machinery charges 0,00 0,00
12. Cepreclation and maintainance on 91,10 45.10
farm building, machinery & equipments (13.23) (9.56)
13. Interest on fixed capital of other 9.70 6.70
capital investments (1.41) (1.42)
14. Interest on working capital 18,20 12,20
(2.64) (2.59)
15, Irrigation labour charges 0,00 0.00
16. Irrigation fuel charges 0,00 0.00
17, Canal water charges 0,00 0.00
18, Depreciation and maintainance on o,00 0,00
irrigation structures, machinery &
equipments
19. Interest on fixed capital of irrigation 0.00 0,00
egquitments
20, Rental value of land 72.30 37.80
(10.50) (8.01)
21, Others - -
22. Total expenses 688,50 471.70
(100.00) (100.00)
23. Irrigation related expenses és
percentage to total 0,00 0.00

Figures Iin raranthesis are percentages to total



Table 4.7.15

Operation wise cost of cultivation of CHAMA (LITTLE MILLET) IIND CROP

(Amount in Rs,/acre)

as percentage to total

51. T tem CWF WFP SWFP RFF Overallw
No. N=1 N=2 Nzl N=8 N=4
1. Preparatory
cultivation 159,29 167.97 148.71 120.40 158.58
{17.43) (25,76) (19.08) (31.45) + (20.73)
2, Seeds & sowing
3. Nursery raising & waintain- 6.00 0.00 0.00 0.00 -
ance
4. Transplantation 0,00 0.00 0.00 0.00 -
5. Manures & manuring 199,53 65.56 91,83 69,00 1028.90
(21.84) (10,05) (11.79) {18.03) (14.23)
6. Plant protection 0.00 0.00 0.00 0.00 -
7. Weeding and intercultivation 47.73 0.c0 0,00 0.00 11.93
(5.23) (1.56)
8. Harvesting
154,66 107.96 149.72 91,70 135,30
9, Post harvest expenses (16.94) (16.56) (19,.20) (23,96) (17.68)
10, Land revenue & taxes 4,00 4.00 4.00 4.00 4,00
(0.44) (0.61) (0,51) (1.04) (0.52)
11, Owned & hired machinery 0.0C 0,00 0.00 0.00 0.00-
charges
12, Depreclation and maintainance 98,90 91,10 $8.00 45,10 95.64
charges, farm building, (10.82) (13.97) (17.58) (11,78) {12.50)
machinery & equipments
13. Interest on fixed capital of 14.90 9.70 16.60 6,70 13,59
other capital investments (1,63) (1.49) (2.13) (1.75) (1.78)
14, Interest on working capital 16,00 13,10 14.40 8,10 14031
(1.75) (2.01}) (1.85} (2.12) (1.87)
15, Irrigation labour charges 19,09 16,31 16.64 0,00 17,13
(2.09) (2.50) (2.14) - (2.24)
16, Irrigation fuel charges 61,30 50,80 72.40 0,00 61,53
(6.71) (7.79) (9.29) (8.04)
17. Canal water charges 12,00 0,00 12,00 0.00 7.50
(1.31) (1.54)} (0.98)
18. Depreciation and maintainance 46,10 55.80 63,20 0.00 56.15
on irrigation structures, (5.05) (8.56) (8.11) (7.34)
machinery and equipments
15. Interest on fixed capital of 11.70 15,70 24,70 0,00 18.08
irrigation equipments (1.28) {2.41) (3.17) (2.36)
20. Rental value of land 68.50 54 .00 67.00 37.80 62.50
(7.50) (8.28) (8.60) (9.87) (8.17)
21, Others - - - - -
22, Total 913.70 652.00 779,20 382.80 765.14
(100,00} (100,00) (100,00) (100.00) (100.00)
23, Irrigation related expenses 16.44 21.26 24,25 - 20,96

L

Overall indicates average of irrigated strata

Figures in paranthesis are percentage to total
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Table 4.7.16

Operation wise cost of cultivation of BLACKGRAM IST CROP

138

{Amount in Rs,/acre)

51, 1 CWF CrF WFF SWF Overall* RFF
No. tem N=1 N=1 N=2 N=2 N=6 N=3
1. Preparatory
cultivation 197.33 196.00 163,60 188.00 183,67 161,79
(24.53) (29.323) (33.22) (23.53) (26.21) {45.28)
2. Seeds & sowing
3. Nursery raising &
maintainance 0.00 0,00 0.00 0.00 0,00 0,00
4. Transplantation 0,00 0.00 0.00 0.00 0,00 0.00
s, Manures & manuring 218,70 185.80 125.80 192,40 177.55 56.22
(27.17) {27.80) {25.54) (2¢.07) {25.34) (15.74)
6, Plant protection 0.00 0.60 0.00 0.00 0.00 0,00
7. Weeding & 40.00 0,00 12,00 60,00 36.67 0,00
intercultivation (4.97} . (2.44) 17.50) (5,23)
8., Harvesting !
146.67 90.00 38.00 160,00 116,11 47.99
9. Post harvest (8.22) {13.46) (7.72) (70.02) (16.57) (13.44)
expenses
10. Land revenue and 4.00 4.00 4.00 4,00 4.00 4.00
taxes {0.50) {0.60) (0.81) {0,50) (0.57) (1.12)
11, Owned and nired 0,00 0,00 0.00 0.00 0,00 D.00
machinery charges
12, Depreciation and 98,90 96.70 91.10 97.90 96,04 45.10
maintainance on (12.29) (14.47) (8.50) (12,25) (13.71) (12.63)
farm buildings,
machinery &
equipments
13, Interest on fixed 14,90 19.90 9.70 16.60 14.77 6.70
capital of other (1.85) (2.98) (1.97) (2.08) (2.11) (1.88)
capital investments
14, Interest on 16,30 11.00 7.70 19.40 14,70 7.60
working capital (2.03) (1.65) (1.56) {2.43) (2.10) (2.13)
15. Irrigation labour 0.00 0.00 0.00 0.00 0,00 0.00
charges
ls, Irrigation fuel 0.00 0.00 0.00 0,00 0.00 0.00
charges
17. Canal water 0.00 0.00 0.00 0.00 0,00 0.00
charges
18. Depreciation and 0.00 0.00 0.00 0.00 0.00 0,00
maintainance on ’
irrigation struct-
ures, machines and
equipments
19, Interest on fixed 0.00 0.00 0,00 0,00 0.00 0.00
capital of
irrigation
equipments
20, Rental value of 668,00 65,00 40.60 60,90 56.90 27.80
land (8.45) (9.72) (8.24) (7.62) (2.12) (7.78)
21. Others - - - - - -
22. Total expenses 804.80 668.40 492,50 799,20 700.75 357.20
23, Irrigation related 0.00 Q.00 0.00 0.00 0.00 0,00

expenses on
percentage to
total

w

Overall indicates average of irrigated strata

Figures in raranthesis are percentages to total



Table 4.7.,17

Operation wise cost of cultivation of BLACKGRAM IIND CRQP

(Amount in Rs./acre}

sl. It CWF CFF WFF SHF Overall RFF
No. em N=1 N=1 N=3 N=2 N=7 N=3
1. Preparatory
cultivation 276.17 293.30 176.85  217.18  211.93 153.10
2. Seeds & sowing (32.57} (32,56) {31.32) (26.59) (2.67) (44.34)
3. Nursery raising & C.00 0.00 0.00 0.00 0,00 0,00
maintainance
4, Transplantation 0,00 0,00 0.00 0.00 0,00 0.00
5. Manures & manuring ,79.51 183.36 25,58 93,82 41.73 43.46
(9.37) (20.16) (4.53) (21.49) {10.04) (12.59)
6, Plant protection 0.00 0,00 0.00 0.00 0,00 0.00
T Weeding &
intercultivation 0.00 66,67 0,00 35,55 20,12 0,00
(7.33) (4.35) (2.82)
8. Harvesting
. 181,39 133.32 54.00 142,21 103.78 55,14
9. Post harvest (21.40) (14.36) (9.56) (17.41) (14.53) (15.97)
expenses
10. Lang revenue & taxes 4.00 4,00 4.00 4.00 4.00 4,00
{0.47) (0.44) (0.71) {0.49) (0.56) {1.16)
11, Cwned and hired 0.00 0,00 0,00 0,00 0,00 0.00
machinery charges
12, Cepreciation and 98.80 96.80 91.10 98,00 94,76 45,10
raintainance on (11.65) {10.65) {16.13) (12.00) (13,27) {13.06)
farm buildings,
machinery &
equiprents
13. Interest on fixed 14,90 20.10 9,70 16,60 13,72 6.70
capital of other (1.76) (2.21) (1472) (2.03) {1.92) (1.54)
capital investments
14. Interest on 14.30 11,10 7.60 13.40 10,55 7.30
working capital (1.69) (1.22) (1.35) (1.64) (1.48) (2711)
15. Irrigation labour 13.43 20.67 25,27 12,34 19,30 Q.00
charges (1.58) (2.27) (4.47) (1,51) (2.70)
18, Irrigation fuel
charges 52.80 0.00 52,10 54.10 46.89 0.00
(6.23) (9.22) (6.62) (6.56)
17. Canal water 12.00 12,00 0.00 12.00 6.50 0.00
charges (1.42) (1,32) (1.47) '(0.28)
18. Depreciation and 39.70 0.00 57.30 47.30 45.88 0.00
maintainance on {4.68) (10.15) (5.80) (6.42)
irrigation stru-
ctures, machines
and equipments
19. Interest on fixed 10.10 0.00 16.10 18,50 14.64 0,00
capital of irriga- {1.19) (2.85) (2.27) (2.08)
tion equipments
20. Rental value of 50,70 68.00 45,20 51.70 50.51 30,50
land (5.98) (7.43) (8.00) (6.33) (7.07) (8.83)
2. Others - - - - - -
22, Total expenses 847.80 909,30 564 .80 816,70 714.30 345,30
(100.00) (100.00) {100.00) (100.00) {(100.00) (100.00)
23. Irrigation related 15,10 3.59 26,69 17.66 18,65 -

expenses on
percentage to
total

Cverall indicates average of irrigated strata

Figures in paranthesis are percentages to total
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Table 4.7.18

Cperation wise cost of cultivation of HORSEGRAM IIND CROP
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{Amount in Rs./facre)

51, It CWF WFF SWF Overall¥ RFF
No. e N=1 N=2 N=1 N=4 N=8
1, Preparatory cultivation 182.50 150,00 190.29  163.41  178.50
2. Seeds & sowing {24.41) (28.38) (27.02) (26.94) (48.13)
3. Nursery ralsing & .00 0.00 0,00 - 0.00
maintainance
4. Transplantation 0,00 0.00 0.00 - 0,00
5. Manures & manuring 50,50 28,60 0.00 30.50 39.40
(6.74) (5.40) (5.03) (10.62)
6. Plant protection 0,00 0,00 0.00 - 0.00
7. Weeding and intercultivation 0,00 ¢.00 44.89 5.61 0,00
8. Harvesting 150,00 32.00 139.64 74.96 58.90
5. Post harvest expenses (20.26) (6.06) (19.62) (12.36) (15.88)
10. Land revenue & taxes 4,00 4,00 4 ,00 4.00 4.00
(0.53) (0.76) (0.586) (0.66) (1.08)
11, Owned & hired machinery
charges 0.00 ¢.00 0.00 - 0.00
12, Depreciation and maintainance
on farm bullding, machinery & 98.50 91,10 98,00 93,91 . 45.10
equipments (13.23) (17.21) (13,77} (15.48) (12.16)
13, Interest on fixed capital 14.90 9,70 16.50 11.85 6.80
of other capital investments (2.00) (1.83) (2.32) (1.95) (1.83)
14. Interest on working capital 9,80 5,90 10.00 7,39 7.00
(1.31) {1.11) (1.40) (1.22) {1.89}
15, Irrigation labour charges 15,00 8.00 9.98 10,00 0.00
(2.00) (1,51) (1.40) (1.65)
16. Irrigation fuel charges 76.20 60,60 56.10 63.94 0.00
{10.19) (11.45) (7.88) (10.54)
17. Canal water charges 11,60 c,00 12.00 4§ .40 0,00
(1.55) (1.63) {0.73)
ig, Depreciation and malntainance 57.30 66.68 49 .00 62.08 0,00
on irrigation structures, (7.67) (12,59) (6.89) (10,23)
machinery and equipments
19, Interest on fixed capital of 14.50 18.70 19,20 17.71 0.00
irrigation equipments
20, Rental value of land 62,50 54.00 60,00 56.88 31.20
(8.36) (10.20) (8.43) (9.38) (8.41)
21, Others - - - - -
22, Total expenses 747.70 529.20 711,60 606,64 370.90
(100.00) (100.00) (100.00) (100.00) (100,00)
23, Irrigation related expenses 23.35 29.08 20.56 26,07 -

ag percentage to total

Overall indicates average of irrigated strata

Figures in paranthesls are percentage to total



Table 4.7.19

Operation wise cost of cultivation of COWPEA IST CROP
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{Amount in Rs./acre)

Sl, CFF WEF Overallw RFF
No. Ttem N=2 N=2 N=4 N=1
1. Preparatory cultivation 274 .82 151,00 212,91 134,00
(32,96) (40.84) {35.38) (37.70}
2, Seeds & sowing
3. Nursery raising &
maintainance - - - -
4, Transplantation - - - -
5. Manures & manuring 250.37 0,00 125.19 86,00
(30.03) (20.81) (24.20)
6. Plant protection ¢,00 0,00 - 0,00
7. Weeding & intercultivation 0.00 0,00 - 0.00
8. Harvesting 104.81 67.50 86.16 42,00
3. Post harvest expenses (12.57) (18.,26) (14.32) (11.82)
10, Land revenue & taxes 4,00 4.00 4.00 4.00
(0.48) (1.08) {0.66) (1.13)
11. Cwned & hired machinery 0.00 0.00 - 0,00
charges
12, Depreciation & maintailnance 96.60 91,20 93,90 45,10
on farm building, machinery ({11.59) (24.67) {15.61) (12.69)
& equipments
13, Interest on fixed capital 20.10 9.70 14.50 6.70
of other capital (2.41) (2.62) (2.48) (1.89)
Investments
14, Interest on wWorking capital 17.00 5.80 11,40 7.60
(2.04) (1.57) (1.89) {2.14)
15. Irrigation labour charges 0,00 0.00 - 0.00
16, Irrigation fuel chargea 0.00 0.00 - 0.00
17, Canal water charges 0.00 0.00 - 0,00
18, Depreciation and maintain- 0,00 0.00 - 0,00
ance on irrigation
structures, machinery &
equipments
19, Interest on fixed capital 0,00 0,00 - 0,00
of irrigation equipments
20, Rental value of land 66,00 40.50 53,25 30,00
' {9.92) (10.95) (8.85) (8.44)
21, Cthers - - - -
22, Total expenses 833,70 369.70 601.71 355.40
(1c0,00) (100,00) (100.00} (100,00)
23, Irrigation related 0.00 0.00 0,00 0.00
expenses as percentage
to total

COverall indicates average of irrigated strata

Figures in paranthesis are percentages to total

Figures in paranthesis are percentages to total
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4.8 Optimisation of irrigation water

An attempt was made to optimise the available
irrigation water through the use of linear programming
technique., The analysis was done collectively for all
the sample farms in each of the irrigated category,
taking the aggregate of area under each erop. Existing
perinneal crops like coconut have been excluded f£rom
the calculations whereas scme other snnusls/perinneals
like banana and mulberry have alsc been considered as
alternative crops in the L.P. The medel that was uged

was
Heximise 2 = C'X

Subject to AX = B and X==0

X = (xl Ry ==- xp)' where x; is the area
under crop 1

C!' = (c1 c2 — cp); where cy 1s the net income
from unit area of the crop ¥

B = (b, b, === Db_)' where b, is the maximum
172 P i th
input availeble for the i activity

A = (aij), , , vhere alj is the level of 1*P
input required per unit ares under crop j

As stated above, farms have been considered in aggregate,

with the total area under each ¢ategory beilng considered for



Table 4.7.19

Operation wise cost of cultivation of COWAPEA IST CROP
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(Amount in Rs./acre)

sl. CFF WFF Overall® RFF
No. Item H=2 N=2 N=4 N=1
1. Preparatory cultivation 274.82 151.00 212.91 134,00
(32.96) (40,84) (35.38) (37.70)
2. 5eeds & sowWing
3. Nursery ralsing &
maintainance - - - -
4. Transplantation - - - -
5. Manures & manuring 250,37 0.00 125,19 86,00
(30.03) (20.81) (24.20)
6. Plant protection 0.00 0,00 - 0.00
7. Weeding & intercultivation 0.00 0.00 - 0,00
8. Harvesting 104.81 67.50 86.16 42.00
9. Post harvest expenses (12.57) (18.26) (14.32) (11.82)
10, Land revenue & taxes 41,00 4,00 4.00 4,00
(0.48) (1.08} (0.66) (1.13)
11. Owned & hired machinery 0,00 0.00 - 0.00
charges
12, Depreciation & maintainance 96,60 91.20 93.90 45,10
on farm building, machinery (11.59) (24.67) (15.61) (12.69)
& equipments
13. Interest on fixed capital 20,10 9.70 14,90 6.70
of other capital (2.41) (2.62) (2.48) (1.89)
investments
14, Interest on working capital 17.00 5.80 11.40 7.60
(2,04) (1.57) (1.89) (2.14)
15, Irrigation labour charges 0.00 0.00 - 0.00
16, Irrigation fuel charges 0.00 0.00 - 0.00
17. Canal water charges 0.00 0.C0 - 0,00
18, Depreciation and maintain- 0,00 0.00 - 0,00
ance on irrigation
structures, machinery &
equipments
19. Interest on fixed capital 0.00 0,00 - 0.00
of irrigation equipments
20. Rental value of land 66,00 40,50 53,25 30,00
: (9.92) (10.95) (8.85) (8.44)
21, Others - - - -
22. Total expenses 833.70 369,70 601,71 355,40
(100.00) (100,00) (100,00) {100,00)
23, Irrigation related 0.00 0.00 0.00 0,00

expenses as percentage
to total

*

Cverall indicates average of irrigated strata

Figures in paranthesis are percentages to total



Table 4.7.20
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Operationwise cost of cultivation of COWPEA IIND CROP

{(Amount in Rs./acre)

S5l. Item WFF RFF
Ne. Nal N=2
1, Preparatory cultivation 180.00 150.00
2. Seeds & sowing (26.74) (48.00)
3. Nursery raising & mailntainance 0,00 0,00
4, Transplantation 0.00 0,00
8. Manures & manuring 69.60 36,30
(10.34) (11,62)
6. Plant protection 0.00 0.00
7. Weeding & intercultivation 0.00 0.00
B. Harvesting 30,00 29,00
{4.46) (9.28)
9, Post harvest expenses
10. Land revenue & taxes 4.00 4.00
{0.59) (1.28)
11, Owned & hired machinery charges 0,00 0,00
12, Deprecliatieon and maintainance on 91,20 45,10
farm building, machinery & equipments (13.59%) (14,.43)
13. Interest on fixed capital of other 9,70 6.70
capital investments (1.44) {2.14)
14, Interest on working capital 7.70 6,40
(1.14) (z.05)
15, Irrigation labour charges 12.00 0,00
(1.78)
l‘\
16, Irrigation fuel charges B4,40 0.00
(12,54)
17. Canal water charges 0.00 0.00
18. Depreciation and maintainance on 92.80 0.00
irrigation structure, machinery &
equipments
19, Interest on fixed capital of 26,10 0.00
irrigation equipments
20, Rental value of land 65,60 35,00
(9.75) (11.20)
21, Others - -
22, Total expenses 673.10 312.50
(100,00) (100.00)
23, Irrigation related expenses as
percentage to total 31,99 -

Figures in paranthesis are percentages to total
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4.8 Optimisation of lrrigation water

An attempt was made to optimlse the available
irrigation water through the use of linear programming
technique. The analysis was done collectively for all
the sample farms in each of the irrigated category,
taking the aggregate of area under each crop. Existing
perinneal crops like coconut have been excluded from
the calculations whereas some other snnusls/perinnezls
like banana and mmulberry have alsc been considered as
alternstive crops in the L.P. The model that was used

was
Meximise Z = C'X

Subject to 2X = B and X=>=0

X = (xl Ky m—m xp); where %, is the area

—-——

under crop 1

Cc! = (cl Cy === cp); where c; is the net income
from unit area of the crop %

B = (b; by === bp)_l where b; is the maximum

input availsble for the 1™ activity

A = (aij)n X p where aij is the level of 1P
input required per unit area under crop j

As stated above, ferms have been considered in aggregate,

with the total area under esch category belng considered for



optimal utilisation of irrigation water and not the
individual farms water use and the consequent profit,
which is ugually taken in such calculation. Net income

has been calculated over (Cost B -« rental value of lznd).

Optimisation of irrigation water was tried under the
present level of water use as well as under normative
levels of ~10% =2nd +10% of the present water use. This
sortiof nermative sltuations can arise conseguent to
shortzge or excess of rain or shortage/excess of irrl-

gation water that 1s aveilable.

The optimun plans evolved under existing levels of
water use and normative levels of ~10% and +10% levels of
water use for the varioug irrigated categories have been

given in Table 4.8.1 to Table 4.8.4.

4.841 Canal wilth well fed farms

144

Table 4.8.1 glves a comparative picture of the present

cropping pattein as well ag optimum cropping patterns

evolved out of the linear prograrming, It can be seen that

in all the optimum plans (under various situations), there

hasg been merginal increase in the gross cropped area.

CGroge cropred area increased from 137.85 acres to
139.42 acres when the present level of water use was
optimised. Crops other than paddy 1st crop and groundnut

lst and 2nd crops have disappeared and tomato as well as

mulberry have been suggested. Area under groundnut lst crop
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has increamsed from 17.5 acres to 21.57 acres (23.26% rise)
and that of groundmuit 2nd crop from 26.3 acres to 41.05 acres
(56,08% rise). Paddy 1st crop has maintained its status quo
areavise, at 41.05 acres. The new plan suggests that
introduction of tomato in 21,57 zcres and mulberry in 14.18
acres will be bheneficial. All these changes have resulted
in the substantial increase of net income from Rs, 1.13 lakhs

to Rse 2,33 lakhs (105.5% rise) in the optimum plana

Hormative plan under -10% level of water use indicate
an increase in gross cropped srea, elimination of all cropsa
other than paddy 1st crop end groundnut 1st and 2nd crops
and introduction of tomato and mulberry. »~Area under raddy
ist crop got reduced to 36.94 zeres from 41.05 acres
{-10% change). That of groundnut lst crop increased from
17.50 acres to 27.10 aczes (+54.86%) and groundnut 2nd crop
from 26430 acres to 36.94 acres (+40.46%). Tomato 2nd ecrop
and mulberry, which got lntroduced, had an area of 27.1
acres and 12,76 acres respectively. Even in normative plan
of ~10% level water use, the net farm income was much
higher at 2.2 lakhs «hén compared to the cresent income of

1.13 1lakhz (93.8% increasge).

Results of the optimisation conducted for normative
water avallabllity situation of +10% than the existing
level of water use indicate alinost the same result as the
gbove two optimigations. Crops other than waddy 13t crop
and grounénut 1lst and 2ad crops have disappeared. Mew crops

of tomato and mulberry have been suggested, Paddy 1st erop
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occuples an area of 45.15 acres compared to the present
area of 41.05 acres (9.99% increase. Groundnut 1st crop
was suggested in 16,05 acres compared to 17.50 acres in
the present plan (~8.29% change) and groundnut 2nd crop
was suggested in 45,15 acres from the present 26,30 acres
(71.67% increase). Tomato Was suggested to be cultivated
in 16.05 acres and mulberry in 15,60 acres. The groas
croppedi area increased marginally from 137.85 acres to
138.00 acres and the net farm income from Rs. 1.13 lakhs

to Rs, 2,46 lakhs (117.22% changel.

To sum it up, one can mee that the present level of
water use in canal with well irrigated farms is sub optimal
in noture as indlcated by & shift in cropping pattern and
resultant increase in gross cronved arca dnd net income in
the alternate optimisations that were tried. Even in a
theoritically water deficlent situation, the net farm
income would be 93.8% hicher than the present level of

incoma,
448¢2 Ceonal f£ed farms

Results of the optimigation tried with available water,

on canal fed farms have been presented in Teble 4.8.2.

¥“hen the present level of use of water was optimlsed,
it was sszen that minor crops like sorghum, pulses etc.
have given way to one of the major cultivated crops namely
groundnut., The optimum plan auggests cultivation of groundnut

lst crop in 11.75 acres compare@ to 8.25 acres. nov wnder the
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crop (+42,42% rise) and groundnut 2nd crop in 30.71 acres
compared to 23.50 acres (+30,68% rise) that the crop
presently occuplied. Area under paddy lst crop has
remained at the same level of 56,85 acres vhereas that of
raddy 2néd crop has marginally got reduced to 37.89 acres
froem 38.85 acres («2.47%). The gross cropped area has
marginally increased from 136445 acres to 137.20 acres
(+0.55% increas:z) and the net farm incoie £rem Rs, 1058

lakhs to Rs. 1.60 lakhs (+2.5%).

Normative plen evolved under reduced levels of watex
availsbility et «10% suggests reduvction in area under
paddy 1lst crop from 56.85 acres to 51,17 acres (=9.99%
fall and paddy 2nd crop from 38.85 scres to 31.35 acres
(=19.31% £all). Area under groundnut lst crop has been
suggested to be increased from 8.25 acres to 17.43 acres
(+111.27% increage) and groundnut 2nd ecrop from 23.50
acres 0 37.25 acres (+58.51% rise)., Rest of the crops
other than paddy and groundnut have been eliminated. The
gross cropped area Was marginally higher at 137.20 acres
and net farm income was iow at Ra., 1,508 lakhs compared to

1.560 lakhs previcusly (-3.41% £all),

Optimisation vas trled at nermative levels of +10%
highexr level of water availability than the present level
of water use. Results indicate that it would be beneficial
to cultivate more of paddy and growndnut 2nd crop and legs
O©f groundnut lest crop. &s per the plaf, all other erops

have to be eliminated., area under paddy 1lst cror has been
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suggested. t0 be increaged to 62.53 acres from 56.85 acres
(+9,99% rise), that of paddy 2nd crop from 38.85 acres to
43.03 acres {+10.76% increese) ond groundnut 2nd crop f£rom
23.50 acres to 25.57 acres (+8.81% increase). The area
under groundnut lst crop has besn suggested to be reduced
t0 6,07 acres from the nrescnt level of B8.25 acres (-26.24%
f£all) and other crops have been eliminated. The net farm
income hes increased from Rs. 1.56 lakhis to Rg. 1.69 lakhs

(+-8:36% rise).

The conclusions that can be drewn fron the above

results arc:

1) Crops other than paddy and groundnut are not that
paying as to justlfy theixr cultivetion when crop

water use is also taken into account.

2) s water availahility increasses, it will be bheneficial
for the forms to allocate more of area to pzddy and
less of area to growmdnui. This holds true vice-versa

alzo.,.

3) Reduction and increase in water availability results
in less then proportionate reduction as well as

lncrease respectively, in the net farm income.
£.8e3 Well fed farms

Table 4.8.43 gives a comparative idea of the prosent
ag well gs odtimus cropplng patiterns thah were evolved out

of the optimlaation trails, in the well Fed category.
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When the existing level of availsble water was
optimised, it was seen that crops other than paddy,
groundnut, cotton and tomato were eliminated., In the
optimum plan, the area under paddy 1lst crop remained
game whereas that of groundnut lst c¢rop increased from
49,05 zcres to 61.19 acres (424.75% rise) andé groundnut
2nd crop increased from 61.30 acres to 70.i0 acres
(ri4.36% incresse). Cotton czop was suggested in 12.86
acres compared to present level of cultivation of 7.00
acres (+83,71% increase)., Area under tomato 2nd crop Was
suggested to be increased from 1.00 acre +o 14.32 acres.
Mulberxy crop which was introduced inte the L.P. model
was suggested in 14.66 acres. The gross cropped area in
the optimum plon was lower at 218.95 acres comraxred to
225.40 acrwes prevliously (-2.86% £all), Thig reduction is
mainly due to the introduction of wulherry crop, which is
an’ year round cron (had the same space heen occupled by
some of the geasonals round the year, the gross crorped
arez figures would havz gona upl). The net farm income
increased remarkeably in the optimum plan from 1.026 lakhs

to Rg. 2.246 lakhs (+118.80% rise).

Optimun plan evolved for normative water dificient
sltuation of -10% suggests reduction of area under paddy
lst crop from 45.75 acres to 41.18 acres (~9.99% f£all),
Growidnut 1st crop was suggested in 67.68 acres compared
to the present extent of £9.05 acres (+27.98% rioe) apd

groundnut 2nd crop in 62,52 acres compared to the present
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level of 61.20 acrem (+1.99% rise)., Mulberry was ruggested
to be cultivated in 12,74 acres of the cropped aresz,cotton
wag guggested 1in 12,54 acres and tomato in 13.37 acres.
All other crops have becn suggested to be eliminated in the
optimum plan. Even though the gioms cropped area has come
down from 225.4 acres ¢o 210,03 acres (=6.82% £all), the
net farm income wes higher at Re, 2,026 lakhs compared to

Re, 1,026 lakhs (+S8.36% rise).

Formative plan svolved for a 10% excess water situation
suggests cultivaticn of paddy 1st crop in 50,33 acres
compared to 45.75 acres (+10,01% rise). Groundnut ist crop
Wwaa suggested in 55.15 acres compared to 49.05 acres being
presently cultivated (+12,44% rise), groundnut 2nd crop in
80.28 acres (+30.96% rise), cotton 2nd crop in 14.15 acres
compared to 7.00 acres (+102.14% increase) and tomato in
11.05 acres coupared to the present area of 1.008 acre.
Mulberry which was an introduced czop Was suggested to be
cultivated in 16,12 acres. The gross cropped area was
higher ot 227.08 acrecs conpared to 225.40 acres (+0.75%
rise) and the net form income was higher at Rs. 2.419 lakhs

compared to Rs. 1,026 lakhs (+135.60% rise).

The optimlisations tried in well fed farme reveal the

fcllowing:e

1) Fresent cropping pattern is suboptimal in use of
regources. A ghift in the cropping would be 1n line

with optimum use of aveilable water and land,
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2) Rational uge of water Xessurce will increase net farm
income. It is posaible to echieve a net farm income
of almnst double the present level even at reduced
levels of water availlabllity ii the availlable water

1s used retionally.

3) Increase in water availsbility results in a more than

proportionate increase in net farm income.

4.8.4 BSpout fed well irricated Farms

Table 4.8.¢ glves an idea of the present as well as
cptimum crepping patterns in the spout fed well irrigated

category of farms.

Whea the existing level of water use Wag tried to be
cptimised, i1t was secen that crops other thaon paddy,
groundrut end tomato were uneconomical to be cultivated.
Pzddy 1st crop maintained it's statusquo arxca-vise by
occupying an area of 63.00 acres in the optimum plan.

Area under groundiawut lst crop increased from 13.00 acres

to 24,83 acres (+51.00% rise), that of groundnut 2nd crop
increased from 47.50 acres to 63.00 acres (+32.63% rise)
anc tomato 2né crop's area increased from 0.80 acres to
24.83 ecres. lulberry was suggested to he grown in 12.47
acrsse The gross crorped area increased from 180,40 acres
to 188413 acres (+4.28%) and net farm income £rom Rg. 1.686

tO R3e 2.697 lakbhg (+59.91% incraase).
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Optimum plan evolved for a normative situation of
=10% level of water avallability suggests reduction in
area undexr paddy 1lst crop from 63 acres to 56.81 acres
(=9.83% £all). Groundnut lat crop is suggested to be
ralsed in 32,27 acres compared to 13,00 acres (+148.23%
rise) and gzoundnut 2rd crop in 56.81 acres compared to
47.50 acres (+19.60% rice). Area umder tomato 2nd crop
has been sugnested o ke increagsed to 32.27 acres and
mulliexry has been suggested to be intreduced in 11.22 acres=.
The gross cropped erea has increased f£rcm 180,40 acres to
189.38 acres (+4,98% zise) and net farm incomc wWas aliso
highexr at Rge. 2.55 lakhs compared 4o Ds. 1.686 lakhs

(+51,29% increase),

Optindastion tried for a normative 10% additicnal
water avellabllity situation reveals that increasing srea
under paddy lst crop £rom 63.00 acres to 69,30 acres
(+10% rise) vwould be in line with increasing profits.
Grounénut 1st crop was suggested to be raised in 17.29
acres compared to 1i3.00 acres (+33.00% increase) and
groundnut 2nd <ropr in 6530 acres compared to the present
level of 47.50 acres (+45.85% rise). Tomato 2nd crop, was
suggested to be ralsed in 17.29 acrecs compared to the
present level ¢of 0.80 acree. 2All other crops other than
those mentioned above have been suggested to be eliminated
from the cropping pattern. Additionally, mulberry has been
suggested for cropping in 13,71 acres. The gross cropped
avea incressed from 180,40 acree o 186.89 acres (+3.50%

rise). Nat farm income increased from Rs. 1.686 lakhs to
R8s 24843 lakhs (+68.55% rise).



The result of optimisations reveals that the
present cropplng pattern is sub=~optimal in nature with
respect to use of resgources. HNet income for the farms
in aggregate can bhe increased even at reduced levels

of water avallability 1f resources are used optimally.
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Table 4.8.1 Canal + well fed (CWF) farms: Present cropping pattern and optimum cropping patterns compared
{Area in acreg)
Present Optimum cropping pattern under
ggifgiﬁg (a) Existing (b) ~10% level (c) +10% level
mder " levelof oilSoveits) of waterwuse  MNSCIONOE . of wicer vee  X3Y5,hinge
level of
water use
(1) (2) (3) {4) (5)

Paddy I 41.05 41.05 0.00 36.94 -10.01 45.15 9.99
Paddy II* 22.25 0.00 =100.00 0.00 =100.00 0.G0 -100.00
Groundnut 1 17.50 21.57 23.26 27.10 54 .86 16.05 -8.29
Groundnut II 26.30 41.05 56,08 36.94 40.4¢6 45.15 71.67
Groundnut III 3.50 0.00 -100,00 0.00 -100,00 c¢.00 -100,00
Sugarcane (N.P.) 6.50 0,00 =100.00 c.00 -100.00 0.00 -100.00
Sugé:cane (Rat.) 4.00 0.00 ~100,00 0.00 ~100.00 0.00 -100.00
Tapioca 3.75 0.00 -100.00 0.00 -100,00 0.00 -100.00
Sorghum I 1.50 0.00 -100.00 0.00 -100.00 0.00 -100,00
Sorghum II 1,00 0,00 -100.00 0.00 -100,00 0.00 -10C,00
Cotton II 3.00 0.00 =100.00 0.00 =100.00 0.00 ~100.00
Ragi I 1.00 0.0C -100.00 0.00 -100.00 0.00 -100,00
Ragi II 0.50 0.00 ~100,00 0.00 -100.00 0.00 -100,00
Chama II 2,00 0.00 -100,00 0.00 ~100.00 0,00 -100,00
Black gram I 1.50 0.00 -100.00 0.00 -100,00 0.00 -100,00
Black gram II 0.50 0.00 -100,00 0.00 =100.00 0.0C ' =100,00
Hoxse gram II 2.00 0.00 -100,00 0.00 -100.00 0.00 -100.00
Sesamum Il)@ 0.00° 0.00 0.00 0.00 0.0C 0.00 0.00
Banana@ 0.00 0.00 Q.00 0.00 0.00 0.00 0.00
Tomato II@ 0.00 21,57 - 27.10 - 16.05 -
Mulberry@ 0.00 14.18 - 12.76 - 15.60 -
Gross cropped area .
(acres) ° 137.85 ﬂ1;q:42 1.14 140.84 2.17 138.00 0.11
Net farm 1ncbmel(Bs.) 5113436.40 233121.50 105;51‘ -219836.40 93.80 246402,70 117.22

* I refers:to firet crop, Il feans second-crop and III mesns third crop

& -These are crope introduced into the L.P.

761



Table 4,8,2

Canal fed (CFF) farma:

Present cropping

pattern and optimum cropping patterns compared

{Axea in acresg)

Present Optimum cropping pattern under
cropping -

Crop E:;:grn fziefxizting %age change (b) ~10% level %age change {c) +10% level %age change
existing water use of(3) over(2) of water use of{4) over (2) of water use of (5) over (2}
level of
water uze

(1) (2) (3) (4) (s}

Paddy I 56.85 56.85 0.00 51.17 -9.99 62,53 9.99
Paddy II 3B.85 37.89 —i.47 31,35 -19,31 43.03 10.76
Groundnut I 8.25 11.75 42.42 17.43. 111.27 6.07 -26.42
Groundnut II 23.50 30.71 30.68 37.25 58.51 25.57 8.81
Sorghum 1 0.50 0.00 =-100.00 0.00 ~100.00 .00 ~100.00
Sorghum II 3.75 0.00 =-100.00 Q.00 ~100.00 0,00 =-100.00
Cotton II 1.00 0.00 =-100.00 0.00 -100,00 0.00 ~100,00
Blackgram I 1.00 0.00 ~100.00 0.00 =100,00 0.00 =100.00
Blackgram II 0.75 0.00 ~100,00 0.00 -100.00 0,00 -~100,.00
Cowpea I 2.00 0.00 ~100,00 0,00 -100,00 0.00 ~100.00
Gross cropped area

(acres) 136.45 137.20 0.55 137.20 0.55 137.20 0,55
Net farm income (Rs.)156142.90 160051,30 2.50 150813.60 ~3.41 165194 .40 B.36

EGT



Tatle 4.8.3 Well fed farms(WFF): Preecent cropping pattern and optimum cropping pattérns compared .

(Area in acresg)

::ig;;'i‘;g Optimum cropping pattern under
jattern )

Crop under (a) Existing %age change (b) =10% level %age change (c) +10% level %age change
existing level of of (3) over (2) of water use ot (4) over(2) of water use of (5) over(2)
level of water use
water use !

&) (2} 13) V] (57

Paddy I 45,75 45,75 0.00 41.18 -9.99 50.33 10.01
Paddy 1I 8.00 0.00 -100,00 0,00 ~100.C0 0,00 =100.00
Groundnut I 459.05 61.19 24.75 57.68 37.98 55,15 12.44
Groundnut II 61.30 70.10 14.36 62.52 1,99 80.28 30,96
Sugarcane {(NP) 14.50 0.00 =100.00 0.00 -=100.00 0.00 =100.00
Sorghum I 3.00 0.00 -100.00 0.00 -100.00 0.00 ~100.00
Sorghum II 15.00 0.00 ~100,00 0.00 -100.00 0.00 -100.00
Cotton I 7.00 12.86 83.71 12.54 79.14 14.15 102.14
‘Ragil I 1.30 0.00 -100.00 0.00 =100.00 0.00 -100.00
Tomato TI 1,00 14,39 1339.00 13.37 1237.00 11.08 1005,00
Chama I 3.50 0,00 -100,00 0.00 -100.00 G.00 -100.00
Chama II 3.00 0.00 -100.00C 0,00 =100,00 0.00 -100.00
Blackgram I 2.580 0,00 ~100,00 0.00 -100.00 0.00 =100.00
Blackgram II 3.00 0.00 -100,00 0.00 -100,00 0,00 -100.00
Cowpea: 1 2.00 0.00 -100.00 0.00 -100.00 0.00 ~100.00
Cowpea I 0.50 0.00 =100,00 0.00 -100,00 0,00 =100.00
Ho!.:segram 11 5.00 0.00 -100,00 0.00 -100.00 0.00 ~100.,00
Groundnut ITI@ c.00 0.00 0.00 0.00 0.00 0.00 0.00
Sesamum III@ 0.00 0,00 Q.00 0.00 0,00 0.00 0.00
Sugarcane (Rat)e@ 0,00 0.00 0.00 0.00 0.00 0.00 , 0.00
Tapioca@ 0.00 0.00 0,00 0.00 0.00 G.00 0.00
Banana® 0.00 0.00 0,00 0,00, D.00 0.00 0.00
Mulberry@ 0.00 14 .66 - 12.74 - 16.12 -
Gross cropped area .

{acres) 225.40 218,95 -2.86 210.03 . ~6.82 227.08 "0.75
Net farm income(fs) 102685.70 224686.40 118,80 203683.60 98,36 241931.30 - 135.60

@ These_ are crops '.‘I.ntroduced into the L.P,

9G1



Table 4.8.4 Spout-fed well irrigated farms (SWF): Present cropping pattern and optimum cropping patterns compared

(Area in acres)

5ﬁg:;?:g ] Optimum cropping pattern under
pattern
Crop under (a) Existing %age change (b) -10% lewvel %age change Ae) +10% level %age change

existing level of of(3) over(2) of water use of {4) over(2) of water use of{5) over{(2)

level of water use

water use

(1) (2) (3) (4) (5)

Paddy I 63,00 63.00 0.00 56.81 -9.83 69,30 10,00
Paddy II 15.50 0.00 -100.00 0.00 -100.00 0.00 -100.,00
Groundnut I 13.00 24 .83 91.00 32.27 148.23 17.29 33.00
Groundnut 1Y 47.50 63.00 32.63 56.81 19.60 69.30 45.89
Sugarcane (NP) 4,00 0.00 -100.00 0.00 -100,00 0.00 ~100.00
Sugarcane {(Rat.) 8.00 0.0b =100.00 .00 =100,00 0.00 -100.00
Taploca 2.00 D.00 -100.00 0.00 -100.00 0.00 =-100.00
Sorghum 1 4.50 0.00 ~100,00 0.00 =100.00 0.00 =100.00
Sorghum I 10.00 0.00 -100,00 0.00 =100.00 0.00 -100.00
Ragi I 1.50 0,00 =100.00 0.00 -100.00 0.00 =100,.00
Tomato II 0.80 24.83% 303.75 32.27 3933,.75 17.29 2061,25
Chama IT 3.00 0.00 ~100.00 0.00 =100.00 0.00 -10b.00
Blackgram I 4.00 Q.00 ~100.00 0.00 -100.00 0.00 -100.00
Blackgram IT 2,30 0.00 -100.00 0.00 =-100,00 0,00 -100.00
Cowpea I 0.30 0,00 =-100,00 0.00 =100,00 0,00 -100.00
Horgegram IT 1;00 0.00 =100,00 0.00 -100.00 o.co —=100,00
Bananag& 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sesamum ITI@ 0.00 0.00 0.00 0.00 0,00 0.00 0.00
Groundnut IIIQ 0.00 1.00 0.00 0.00 0.00 0.00 ¢.00
Mulberry@ ¢.00 12.47 - 11.22 - 13.71 -
Gross cropred area
(acres) 180.40 188.13 4.28 189.38 4.98 1B6.69 3.60
Net Earm income(ls) 1688581.80 269743,.35 59.91 255205.40 51,29 284308 .40 68.55

@ These are crops introduced lnto the L.P.

LG1
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4.8,5 . Inter category comparisons

Response to the excerclses of optimising irrigation
water has been different with respect to the various
categories of irrigation. This is evident from the
range of change in c¢ropping pattern and the resultant
net income when the existing level of water use was
optimised using the tool of L.P. While there is a
gslonificant change in cropping pattern and net income
in the case of well fed farms, the proportion of
change (with respect to net farm lncome) 1s compara-
tively less in casze of spout-fed well irrigated farms

and almost negligible for canal fed farms.

It can be seen that there is a suggestion in the
optimum plens for concentrating on few prominent
crops rather than golng in for a large number of crop
mixes. Optimum plan for existing level of water
use indicate that except in the case of well fed
farms, the gross cropped area has been more in all the
categories. The net income change was for a better
by 118.8% 1in the well fed farms, +105.51% in canal
with well fed farms, +59.81% in spout-fed well
irrigated farms and only +2.50% in canal fed farms.
This throws light to the fezet that water utlli-

sation has been almost near to optlmunm



159

levels in case of canal fed farms and far f£rom optimum

levels in the case of other categories.

Normative plan developed for a poggible reduction in
water availability by 10% indicate that except in the case
of canal fed ferms, in all other categorles, the net income
. was even for higher than the income from present cropping
pattern. This clearly indicates that it isnot the water
avallgbility that matters much but it is the raticnal use
of the scarce input that 13 more important. Optimum plans
clearly demonstrate the possibility of increasing net
income by adopting a judiclous crop mix, even for lower

levels of water svallability.

Similarly, normative plans developed for increased
levels of water avallasbility also indicate a ldgar rossibi-
lity of increesing net farm income., However, the projected
increase 1s not uniform for all the categories of farms.,.
While there is sn increass of net income by just 8.36% for
canal fed farms, the lincrease in income for well fed farms
wag 135.6%, that of canal with well fed ferms was 117.22%
aqd spout fed well irrigated farms vwem 68.,55%. This
cleaxly calls for measurxes of augmenting water supply in
all the categories and especially in the latter three
categories mentioned abﬁve. Further development of minor
irrigation by renovation/deepening of existing wells and
tanke will be highly beneficial, 1f hydrogesclogical
conditions permit deing so.
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It is felt that a discussion on crop wise changes in
the optimum plans will he useful. Table 4.8.5.1 t0 4.8.5,7
gives an idea of the shift in cropped areaz under the various

crops that have been suggested in the optimum plang.

a) Paddy Ist crop

Shift in cropped area under paddy Ist crop is given in
Table 4.,8.5.1. When irrigation water use was tried to be
optimised at existing level of avallability, 1t was seen
that there was no change in the cropped area, which remained
constant at 206.65 acres, for all the irrxigated farms taken
together. This lndicates that the first crop paddy uses the
water input in the most economic manner, and no further
economlgation of this input is possible. Normative plans
with reduced and increased vater avallabilities of ~10% and
+10% indicate an almost proportionate reduction and increase

(=9.94% and +10.0% respectively) in the cropped area.

Thus it can be safely concluded that there is no question
of substitution of area under first crop of paddy by any other
crop and optimuwm area under f£irst crop of paddy can be incre-
ased or decreased ln the same proportion of increase ox

decrease cf water availability under irrigated ccnditicos.

b) Paddy ITnd crop

1t is interesting to note from Table 4.8.5.2 that except
for caenal fed farms, the second crop of paddy got eliminated

from the optimum plens of all other irrigated categories.
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In the case of canal irrigated forms, optimum plans with
existing level of water use shows a reduction in the crop
area from 238.85 to 37.89 acrea. A 10% reduction in water
availability f£rom the existing level brought sbout a

19,.31% reduction in the area under the normative plan. An
increase in water availebility by 10% would result in an
increase of area by 10.76% in the optimal plan for canal
fed farms. This leads to the inferenee that as water
availability decreases, there wculd be need for more than
proportionate decrease in crop area allotment for paddy IInd
crcp, in order to optimise water use. Similarly, ss water
avallabllity lncreases, an almost proportionate increase in

the crop area would result in optimum use of water.

However, in the aggregate, optimum plans for irrigated
categories other than the canal fed one czll For a drastic
reduction in crovped area under second crop of paddy both
in the existing levels of water use ®Ws well as in normative
levels of =10% and +10% of use of water. For the cenal fed

farms, the suggested reduction is only marginal.

c) Groundnut Ist crop

Shift in cropped area under optimal plans for groundnut
Ist crop is given in Table 4.8.5.3. Thelévexall figures for
the izrigated farms indicate that there would be an increase
in azea under optimur plan by 35.92% when ovresent level of
water use wag optimised. The area increased from 87.80 acres

to 119.34 acres. This positive chenge varied from 23.26% in
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case of canal with well irrigated farms, to 91% in the

case of gpout fed well irrigated farma,

In the optimum plans for normative level of «10%
vater use, the area under first crop of groundnut increased
gtbstantlally to 144.48 acres from B7.80 acres (64.56% rise).
When water availability increased by 10%, the area under the
crop increased by only 7.7% (from 87.8 acre to 94.56 acres),
indicating a less than proportiocnate increzse in acreage
vis-a-vis water availability, in optimum plans. In fact,
for canal with well irrigated farmg and canal irrlgated
farms, an increase in water availsbility resulted in a
decrease of cropped area. As a whole, 1t can be inferred
that for groundnut Ist cxop, an increase in water availabllity
would necessitate & less than rroportionate increase in
cropped area and a decrease in water availability would need
an increage in cropred area, for the cropping pattern to be

optimum with respect to use of water.

d) Groundnut IInd crop

Table 4.8.5.4 glves an idea of the shift in cropped
area for second crop of groundnut under optimal plans. The
cverall acreage for tha irrigated farms increased from
158.6 to 204.86 (29,17% rise) when the existing level of

water use was optimised.

Under normative level of -10% (of the exlsting level

of water use) also, the optimum crop area increased from
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158.6 acres to 193.52 acres (22,02% rise). When water
availabllity was increased by 10%, the optimum area
Increased by 38.9%. An exceptlon to the general rule wasg
found in canal fed farm were a 10% increase in water use
brought about a less than propoktionate (8.81%) increanse

in optimum acreage.

inference of the enalysis i1s that in both the optimi-
satlions under existing levels of water use and water use at
normative levels of =~10% and +10%, the optimum arez under
groundnut secend crop was more than the present acreage
under it. However, the increase in area under «10% lavel
of water use was lesgs than the percentage increcne in grea

at +10% level of water use.

e) Tomato IInd croo

There was a substantial increase in area under Tomato
in the optimum plans, as can be seen from Table 4.8.5.5.
Tomato crop got itself introduced in the optimum plans in
the case of canal with well irrigated farms. The overall
figures for irrigated categories, when the existing level
of water use was optimised, indicate that an increase in
arxea by 3277.2% (from 1.8 acres to 60.79 acres) would be
in line with the objectives of the linear programming
application l.e., increase in net income and optimisation
of use of available water. When optimum plans were derived
at =10% levels of water use, the area under tomato still
increaged, to© 72.74 acres. When water level was increased

by +10%, the optimum plans indicated an acreage of 44,39
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which showed a reduction when compared to the optimum

acreage under existing level of water use (60.79 acres).

The general inference that can be drawn from the
optirmum plans for tomato second crop is that, as water
'availability increages, the optimum area under it gradually

degreases and vice versa.

£) Cotton IXnd crop

Cptimum plans fior the irrigated farms taken overall,
at different levels of water use indicate an increase in
cropped area under cotton IInd crop, as can be seen from
Table 4.8.5.6. Whereas the area under cotton got totally
vwiped off in the optimal plans for canal with well and
canal irrigated categories, the crops area got increased
in the optimal plang for the well fed category of faorms.
The overall area increased from 11 to 12.86 azcre in the
optimum plang for existing level of water use, ralnly
influenced by an incressze in the arsa wder well fed farms,
When the water avallabllity was reduced by 10%, the area,
eventhough 14% more than the present cropped area, decreased
o 12,54 from 12.26 (the optimum area at existing level of
water use). When water availabillity was increased, the area
under the cxop increased to 14.15 from 11 acres. The
general inference that Was drawn Was thet as water availlae
bility increases, the arceca wnder cotton alsgo increaseg and
ag vater availability decreases, the optimum area also
decreases vis-a-vis the optimum area under pxisting level

of water use,



g) Mulberry

Table 4.8.5.7 glves a plcture of the position of
Mulberry crop in the optimal plan., Mulberry being a
perinneal crop needs water round the year., This cannot
be provided under the caonal irrigated category, where,
water will be availsble only for 9 to 10 months. Mulberry
is a relatively new crop started to be cultivated in the
Chittur Dlock around 1985, The cost and returns were
estimated ard was introduced in the L.P. in all categories
except the canal fed one. Remerkably enough, the crop got
introduced itself in the crop mixes of all the categories

under all levels of irxigation water availabillity.

¥or all the irrigated farms, the optimum arez for
Mulberry under existing levels of water use was found to be
41.31 acres. Uhen water availabillty was restricted by 10%
in the normative plans, thz area came down to 36.72 acrea
and when the water availability was increased by 10%, the
optinmum area changed to 45.43 acres. It can thus be
inferred that as water avallability increases, optirum

area under Mulberry alzo inoreases.



Table 4.8.5.1 Shift in cropped area under optimal plans - Paddy Ist crop

(Ares in acres)
sl. Category of Cropped area Cropped area under optimum plans with
No. Irrigation under {a) Exis- %age (B) -10% Sage (¢) +10% age
existing ting change of level of chenge of level of chenge of
level of level of (4)Jover water (5) over water (6) over
water use water_ uge (3) use {3) uge £3)
(1) (2) (3) (4) (5) (6)
2e CFF 56.85 56.85 000 51417 =0,99 62.53 9.99
3e Wre 45,75 45,75 0.00 41.18 =9,99 50.33 10.01
4e SWF 63.00 63.00 0.00 56.81 -9,83 69,30 10.00
5. OVERALIL 206.65 206,65 0.00 186.10 =0.,94 22731 10.00

991



Table 4a8:5.2

Shift in cropped area under optimal plans - Paddy IInd crop

(Area in acres)

Cropped arvea

Cropped areca under opiimum plens with

S1,. éategory of under
No. irxrigation exlsting (a) Exis- %age (b) =10% %age (c) +10% Xage
level of ting change of level of chenge of level of change of
water use level of (4) over water (5) over water (6) over
= water wee (3) (3) nae (3)
(1) {2) (3) (4) {5} {6)
1. cWr 22.25 0.00 ~100.00 0,00 «100,00 Q.00 =100.00
2 CFP 38.85 37.85 =247 J1.38 =19,31 43,03 . 10.76
30 I‘QFF 8.00 0900 "'100 .00 0.00 -100:00 0.00 -100-00
46 SWE 15,50 0.00 =100,00 0.00 -100.00 Q.00 -~100.00
S.  OVERALL 84.60 37085 =55.21  31.35  =62.94 43,03  =49.14

L91



Table 4.8¢5.3

Shift in cropped area under opticnal plans - Groundnut Ist crop

Cropred area

{Area in acres)
Cropped area under optimum plans with

31. Category of under
No. Arrigation existin (a) Exis~ %age (b} ~10% %age {c) +107% %age
level og ting change of level of change of level of change of
water uce level of (4) over water (5) over water (6) over
vigter use (3) use (3) uge (3)
(1) (2) (3) (4) ’ (5) (6)
1. CWF 17.50 21.57 23.26 27.10 54.86 16.05 =8 429
2. CFF 8.25 11.75 42.42 17.43 111,27 6.07 -26.42
3. wWFP 49,05 61.1%2 24.75 67.68 37.92 55.15 12.44
4e SUF 13.00 24.83 91.00 32,27 145,23  17.29 33.00
5.  OVERALL 87.80 . 119.34 33492  144.48 64.56  94.56 7.70

891



Table 4.8.5.4 Shift in cropped area under optimsl plans - Groundnut IIng crop

{(Area in acres)

51, Category of g;gggcd aren Cropped area under optimum plens with
No. Arrigation existin (a) Exis- %age (b) =10% %age {c) +10% “%age
level og ting change of level of change of level of change of
water use level of (4) over water (5) over water (6) over
water uge (3) uge (3) use (3)
(1) (2) (3) (4) {5) (6)
1e CHF 26,30 41.05 56.08  36.94 40.46  45.15 71.67
2a CFF 23.50 30,71 30.68 37.25 58.51 25.57 3.81
3. WEF 61.30 70.10 14.36  62.52 1,99 80.28 30.96
4. SWP 47.50 63.00 32,63  56.81 15.60 69,30 45.89
5.  OVERALL 158.60 204.86 29,17  193.52 22.02 220.30 38.90

691



Table 24.8,.5.5

Shift in cropped area undex optimal plans - Tomato IInd crop

(Azea _in acres)

Categoxry of

Cropped area

Croppad area uncer optimum plans with

Sl.
No. Arrigation ggg:iin {a) Exi=s~ Yage {b) -10% %age {c)+10%  %age
level og ting change of level of change of level of change of
Water nse level of (4) over water (5) over water {6) over
water use (3) use (3) use (3)
{1) (2) {3) (4) (5) (6)
1. CWF 0500 21.57 - 27.10 - 16.05 -
24 CFF 0.00 0.00 .00 0.00 0400 0,00 0.00
3. WFR 1,00 14,39 1338,.,00 13.37 1237.00 11.05 1005.00
4. SiWp 080 24 .83 3003,.,75 3227 3993.75 17.29 2061.25
5, OVERALL 1.80 6079 3277.22 72,74  3941.11 44,39  2366,11

0Lt



Table 4.8.5.6

Shift in cropped arez under optimal plans - Cotton IInd crop

{(Area in =cres)

Cronped area

Crepped area under optimum plans with

Sl. Category of ander
Ne« irrigation ., -, (a) BExds~ %age (b} «10% %age (c) +10% %age
Jevel o% ting chenge of level of change cf level of change of
water use level of (4) over water (5) over water (6) over
= water use (3) use (3) use (3)
(1) (2) (3) (2) { (5) (6)
1. CWF 3.60 Q.00 -100,00 Q.00 =100 .00 .00 ~100,00
2. CFF 1.00 0,00 ~100.00 0.00 ~100.00 0.00 ~100.00
Ja WFE 7.00 12.86 83.71 12.54 -79.14 14;15 102.14
4. SHE 0400 '¢.00 0.00 0.00 Ge00 0,00 0.00
5. OVERALL 11,00 12.86 16.91  12.54 14.0C  14.15 28.64

IL1



Table.4.8;5.7 Shift in cropped arceca under optimal plans - Mulberry

{(Area in acres)

S1. Category of ﬁzggﬁed area Cropped aree under optimum plans with
No. ~irrigaticon . icrsp (a) Exis- %age (b} ~10% %age (c) +10% Sage
jevel 0% €ing change of level of change of level of change of
vater use level of (4} over water (5) over water {6) over
© water use (3) use (3) use (3)
(1) (2) (3) (4) (5 {G)
1. CWF 0.00 14.18 - - 12.76 - 15.60 -
2e CEFF 0,00 GO0 0,00 0,00 - ‘ 000 -
3e WFF 0.00 14.66 - 12.74 - : 16,12 -
‘-1. SWF 0q00 12.47 - 11-22 - 13.?1 b
5e GVERALL Q.00 41.32 - 36,72 ~ 0 45.43 -

cll
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4.8.5 Effect of optimisation in use of related inputs

Optimisation in use of irrigstion water result in
evolution of new cropping patterns which meke rationsl
use of irrigation water, However, the change in cropping
pattern directly influences the uge of related inputs.
In the pregent study, the linear programming application
exerclse was done based on the assumption that both labour
and capital are freely available and they 8o not consti-
tute to be a2 constraint. Eventhough this 1s true with
the case of a place like Chittur Block, it would be worthe
wile to ronder on the effect of the optimal plans on the

pattern of use of both these inputs.

4.8.5(a) Use_of lsbour input in optimum plans

Table 4.8.4.,1 gives an 1dea of the shift in lebour
input use, in the optiimal plans. 'It can be seen that there
ls an increasse in use of lebour input in both the'optimal
plans evolved under existing level of water use as well as
normative levels of =10% and +10% variation in water use.
An increase of 13.84% in use of labour is observed in the
optimal plans evolved under existing level of water use,
The change was maximum in the cage of spout fed well
irrigated farms (+13.84%) and minimum for canal fed farms
(+2.29%) .

Even in the normative plans evolved with =-10% level of

water use, the lebour input use was more than that of the
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present level by 7.91%. This positive increase was seen in
all the categories except canal fed farms, in whtch case,
it was =4.19%. In the case of normative plans evolved with
+10% level of water use, the lsbour input use was high

by 19,14%, on the aggregate. The increase ranged from 8.1%
for canal fed farms to 26.48% for spout fed well irrigeted

farma,

If the lesbour input use at optimum plan developed
with existing level of water use is taken as the base,
then it can be gaild that as water availability increase
(+10% level), the labour input use algo increase and as
water availability decreases (~10%), the labour input use

also decreases.

4.8.,5(b) Use of working capital

Teble 4.8¢5.2 gives an indication of the shift in
use of vworking capltzl in optimal plans. In &ll the
. optimal plans that were evolved, the use of working capital
was less than the present use. The working capital require-
ment f£or the optimal plan developed with existing level of
' water use indicated a reduction of 5.11% from that of the
present level, However, in the case of canal fed ﬁarms.

the working capital requirement increased by 2.29%.

In the case of normative plans with -~10% level of water
use, the working capital requirement was less by 9,06%.
Optimum plans developed at +30% level of water use also

indicated a reduced level of use of working capital, to the
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tune of -0,74% from the present level of its use for the
aggregate of irrigated farms. While optimal plans for
canal fed farms and spout fed well irrigated farms
required a working capital of +6,73% and +4,09% from +he
present level of working capital use, that of canal with
well irrigated farms and well fed farms showed a reduction

Of =6.,28% and =4.36% resgpectively,

in general, it con be gaid that the newly evolved

plans axe less working capital intengive in nature,



Table 4.8.,5.1

Shift in labour input use (in value terms) in optimum plans

{Amount in Rsg.)

Labour input

IDabour input use under optimum plans with

Sle Categoxry of —
No. ' irrigation Zifsggger (a) Exis- %age {b) ~10% %age (c) +10% %oge
' level og ting changs of level of change of level of change of
Water use level of (4) over water (6) over wakter (8) over
viater use (3) use {3) use (3)

(1) (2) (3) (4) (5) (6) (7) (8) {9)
1, CWrE 107579.50 118318.70 +5,98 113962.10 +5.96 122641.,10 +14.00
2a CEFFP 112479.50 115059;90 4229 107761;20 4,19 121555,90 +5.10
3e WEFPE 125182,30 148813.20 +Q8.Bé 137701.90 +4+10.60 157653,20 +25.94
4. SWE 128785,.,80 1574¢1,20 1+22.27 152077.00 +18,.C9 1628654.10 426,48
Se OVERALL 474027.10 +13.84 511532;20 +7.51 564774.30 +19.14

539653.0

8Ll



Table 4.8.6.2

Shift in the use of working capital in optimum plans

(amount in Rs.)

Sl.

Category of

Capital input

CAPITAL INPUT USE UNDER OPTIMUM PLANS WITH

No. irrigation 2;§ngiger (2) Exia= %age (b} =10% Sage (c) + 10% %age
iev;l og ting change of level of change of level of change of
Water uea level of (4) over water (6) over water (8) over
Water use (3) use (3) use (3)
(1) (2) (3) (4) (5) {6) (7) (8) (2)
1. CWF 147270.70 134528,90 =8 465 131034.20 =11,02 138023.70 -5,28
24 CEy 94336.40 56495,30 +2.29 '91583-10 =2,92 100682,10 +G.73
3. HWEF 191232.60 172653.80 -3,72 160290.90 «16.18 182903.20 ~4 536
4. SWF 166185.80 164757.30 ~0.86 161858.20 =2 .60 172984 .60 +4,0%
5 OVERALL 599032.50 568435, 30 -5.11 544766.60 =9,06 594593.60 =0.,74

LLT
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SUMMARY

The role and importance of irrigation in Indian
agriculture has been understood by policy makers of past
and present. But someshow, the utilisational aspects of
it have not been satisfactorily conceived. This has been
rointed out by resgsearch vorkers in recent timea. The broad
objectives of the present study vwere to examine the
exlsting pattern of use of irrigation and to suggest
optimal plens for the use of this scarce input in an
area where it ip relatively scarce but at the game time
having flexibility in cropping pattern. Specifically, the

objectives were to

i) Compare the principal sources of irrigation with
respect to thé;r adeguacy and influence over

cropping pattern

11) To estimate the cost and technical co-efficients

on farms

141) To develop optimal plans for farms differing with

respect to source of irrigatioh, and
iv) To suggest means for optimal use of irrigation water

The study 1s baged on sample survey. Kunnankatbupathy
villazge in Chittur Development Block was rurpoalvely chosen
as the study areca. For this village, there were four systems
of irrigation, viz. canals, wells, canal with wella and spout

fed wells. These were treated as separate strata. Twenty
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samples each from canal fed farms and well fed farms were
taken, Flfteen samples were drawn from canal with well
gsource of irrigation and Yspout fed well® irrigateé farms.
Twenty samples were taken from rainfed farms also, to act
as control, Thus the total sample sizZe was ninety. Farmers
having an area of two or more acres were alone selected.

The stratum gsamples so drawn were analysed.

Besides the use of averages, Frledman's tvo way
analysis of variance wag alsc used as a tool for the study.
Estimation of water requirement of crops wes done
climatologlecally by following the methods suggested by FAOD
and some other regsearch workers. Optimisation of irrigation
water was attempted using linear programming technique. The
results of the study are summarised as follows, The
total area under all the 90 farms put together ceame to
543.4 acres, with an average of 6.04 acres per ferm. Average
area under canal fed farms was the lowest at 3.59 acres and
the highest was for spout fed well irrigated farms, at 6.18
acres. The overall average famlly size was 5.87. Canal fed
farm category had the smallest average family size with 5.2
members, wWhile canal with well category had the largest
femlly size with 6.6 members. Average farm family size of

rainfed farmg was less than the overall average,at 5.7 mcmbers.

Ho household in the sample head completely illiterate
members. The educatiocnal status of the sample farms was
on the whole moderate, with 45.66% of the families having

memcers of highest educaticnal status in the group "upto SSLC.
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Parms of the sample area were fairly and almoat evenly
distributed between Fiack loam (5343%) and Red loam (46.7%)
goils. TFragmentation of holdings was absent resulting in.
one of the tuwo soll types being almost esxclusive for any

particular -£farm,

Paddy, groundnut, sugarcane, sorghum and coconut vwere
the important crops in irrigated farms with paddy playing
the dominant role by occupying an area of 40.565% of the
gross croprped area. LKxcept well fed category of farms,
thlg was the general trend in the irrigated group. The
well fed category of farms seem to be a marginal case
between the irrigated and rainfed group with its cropping
pattern seen predominated with groundnut in 46.,16% and.
other low water requiring crops of sorghum, pulses, minor
millets and cotton in 19.16% of the area. Only 22.48% of
the gross cropped area was under paddy cultivation in this

category.

Groundnut, sorghum, minor nillets, pulses and paddy
were the important crope im rainfed category. Groundnut
was the dominant crop occupying 35.71% of the gross cropped

area. Paddy occupied only 11,01% of the cropped area.

When season vwise cropped area was examined, it wasg
clear that the general pattern of raddy Ist crop and
groundnut IInd crop was followed in the ilrrigated farmg.
The trend in rainfed farms was to prefer crops like groundnut,

millets and pulses, which require low soll moisture.
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Cropping intensity of irrigated farms was 177.20%,
wvhile that of rainfed farms was onlvy 158,.31%, Taken
category wise, canal fed farms had highest cropping
intensity of 198,2% while spout fed well farms had the
lowest at 166.90%. The differcnce in intensity of
cropping between irrigated and rainfed farms can bhe
attributed’ to the beneflt of irrigation. Responding to
the question on adeguacy or not of irxrigation water,
majorlty of the farmers deriving the benefits of irrie
gation from canal {directly or indirectly) feel that
thelr water requirement is met adequately. However,
majority of the farmers depending on ground water alone
(the well fed farm group) felt that thelr water requirement

is being wmet only partially,

Use of inputs like seeds, plant protection chemicals,
manures and fertdlizexrs, tractor/tiller/hullock labour,
hired human labour and short term credit has hesn markedly
more in irxrigsted farms when compared to the rainfed ones.
HoWwever, the use of family laobour and the proportion of
femily lshour charges to total cost of culiivation, was
found to be hilgher £¢r rainfed farms +han tﬁe irrigated

farms,.

among the irrigated catcgories, but for “he use of
hlired human labour and family labour, there doesn't seem
to exist any significent difference ameng the grouns with
Yespect to use of inputs. Spout fed well irrigated farms

used the highest quantum of hired human lsbour while well
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fed farms used the lowest of it. Similarly, use of family
labour was the highegt for cansl with well irrigated farms

and the lowest for well fed ferms.

All the irrigated categories other than canal fed
farms uwesed electrically operated pumps for lifting water,
Higher horse power pumpsets were seen to be used more by

the spout fed well irrigated farms.

Average amount of short temn credit availed of was
the highest in spout fed well irrigated farms and the lowest
in can&l fed farms. Average credit avalled per acre of
gross cropped area was however +the highest in cenal with
well irrigated farms end the lowest in well fed category

of farms.

Crop output obtained was definitly higher for irrigated
farmg when compezed to rainfed fzrms. Among the irrigated
farms, output obtained, both in terms of guantity and value
was high for cenal with well and spcut fed well categories

of farmg and low for the well fed farms.

Taken crop wise, there did noi seem to eéxist any
statistically significant @lfference with resrect to use of
inputs except 1ln the case of paddy IInd crop and cotton.
Spout fed well irrigated farms Werc seen to use more of
inputs Zor the former crop and ceanal with well lrrigated
faxms were using more cf lnputs in the letter. In géneral,
use of gecds and fertilizers has been irraticnal, Seeds,
nitregen and potash weze seen to be used in excess in most

of the cases whereas phogphate was used less then the
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recommended dogages. Rainfed farms used low amount of
inputs for almost all crops, indicating risk aversion.
This difference in input use between rainfed farms on the
one hand and irrigated farms on the other, has to be

attributed to the effect of irrigation.

Capltal value net of depreciation of irrigation
structures; machinery and equipments wzs taken as a
measyre of inﬁestment on irrigation. Canal fed ferms Aid
not make =ny rrivate investrent for thr sake of irxrigation,
in the recent times. Por xest of the irrigsted farms taken
togecther, invegtment on irrigation per acre om of water,
per acre of net gown area, and per acre of gross irrigated
area were Rs. 16.19, Re. 774429 and Rs. 437.50 respectively.
Among the different categories, investment on irrigation
wags the highest for spout fed well irrigated farms end

the lowest for canal with well fed farms.

Investments other than those for irrigation was higher
in irxigsted fsrms by about three times (Rs. 329.90 per acre)
when compared to rainfed farms., Within the irrigated forms,
this was the highest for canal fed farms and the lowest for

well fed farms,.

The cost per acre cm of water excluding labour charges,
came to Rg. 12.73 for the irrigated farms. Fuel/electricity
charges constituted the largest share in this (Rs. 5.63 per
acre cm) and the cansl water charges constituted the lowest

shaxe, at Rs. 0.34 per acre cm. 2mong the irrigated farm
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groups, canal fed farms had the lowest (Ra. 0.30) cost per
acre cme., while well fed farms had the highest cost,at

Rs. 14.41 per acre cm.

Irrigation related expenses (inclugsive of labour charges)
taken crop wige, was highest for sugarcane, followed by paddy
IInd crop. Blackgram IInd crop had the lowest expense per
acre. Even though statistically there was no significant
difference among the various categories (other than canal fed
group), there is a slight indication that the spout fed well
irrigated farms had the highest ilrrigation related expenses
and canal with well irxrigated ferms had the lowest expenses

Per acrc.

Irrigation related expenses as percentage to total cost
of cultivation was the highest for the well fed farms and the
lowest for the canal with well irrigated farms. It was
negligible for the canal f£ed farms when compared to rest of
the irrigated groups. In general, irrigation related expenses

formed almost 1/6th to 1/5th of the total cost of cultivation.

Cost of cultivation and net wargines were dofinitely
higher for irrigated faris when compared to the roinfed farms.
Within the irrigated farws, there exists significant difference
gmong the various categories with respect to cost of culti-
vation. The cost was lower for canal fed and well fed farm
categories and was higher for rest of the two categories.
While the cost in canal fed farms was less due to the low
irrigastion cost, that in well fed farus was less due to the

low level of use of almost all inputs.



Cost of cultivation was higher for paddy Ist crop
compared to paddy 1Ind crop, in irrigated farms. The net
margin. was however, higher for the former crop. Similarly,
even though the cost was higher for groundnut IInd crop
when compared to groundnut Ist crop, the net margin was
higher for the second crop. Cost of cultivaetion was lower
and net returns higher for the ratoon crop of sugarcane
viten compared to new planted crop. Taploca was found to be

a reasonably paving crop in the drrigatsd categories.

Cptinisation of available irrigatlion water was done
collectively for the farms in each category, uaing the
linear p;ogramming technique. The existing seasonal and
annual crops wexre taken up in calculationg whereas gome
other annuals and perinneals were also eonsdered as alter-
native crops. JTrrigation was tried te be optimised under
the rresent level of water use as well ag under normative

levels of «10% and +10% of the pregent water use,

Results of optimisation of irrigation water in canal
with well lrrigated farms indlcate that crops other than
paddy Ist crop, groundnut izt and IInd crops wre not

’beneficial to ke cultivated. Additionally, cultivation of
tomato IInd crop and mulberry has been suggested in the
optimal plans. In the case of canal fed farms, crops oéher
than paddy and groundnut disappeared in the optimuwm plans.
For the well fed farms, apart from elimination of crops ‘
other than paddy Ist crop and growndnut Ict and IInd CXopaE,

cotion, tomato ard mulberry have been addlitionally suggested
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for cultivation in the optimum plans. Cxops other than
paddy Ist crop, groundnut Ist and IInd crops and tomato
have been adviced to be eliminated in the optimum plans
for spout fed well farms, However, mulberry is suggested
to ke introduced. 'In general, there is a suggestion in
the optimum plans for concentrating on a few prominent

crops rathexr than going in for a large number of crop mixes.

Cross cropped area has increased in the optimum plans
under all categories for all levels of irrigation, except
in the case of well fed farms. Similarly, net farm income
has improved in the optimum plans in all the categories
irrespective of increase or decrease of water use, except
in the case of optimum plans with reduced levels of water

cvallability in canal fed farms.

Taken crop wise, area under paddy Ist crop remained
unchanged when the present level of water usec was optimised.
However, except for canal fed farms, paddy IInd crop got
totally eliminated in the optimum plans of irrigated farms.
The decline in the area under paddy IInd crop in the canal
fed farms when present level of water use was optimised,
was marginal. It can be safely concluded from the sbove
facts that the present status of arez under paddy for the
firat crop season is optimum. This almost holds true for
the second crop elso in canal fed farms. Given the slituation
in the study area, there isn't any irrationality in use of
water in the cage of paddy Ist crop in all the irrigated

farms and paddy IInd crop in the canal fed category of farms,
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In general, optimum area under peddy Ist crop can be
increased or decreased in a beneficial manner in the seme
proportion of increase or decreage of avallable water. In
the case of psddy IInd crop, the present level of allocaticon
of axea isrsuboptimal for farms other than the canal fed
ones. Redlistribution of both cropped area as well as the

scarce water input is called for.

The optimum plans for different situations of water
availabllity indicated an increase in cropped area under
groundnut. For the firat crop of groundnut, a decrease in
water avallability responded by an increase in cropped area
and an increage in wvater availakility necessitates a leas
than proportionate increase in srea, for the cropping
pattern to be optimum with respect to usé of water. 1in
fact, there was a reduction ln ares under optimum plans
with' normstive levels of +10% increase in water, for canal
fed and cenal with well fed farms. For groundnut IInd crop,
in all the optimisations, the cropped area wag noré than the
Pregent acerage under lt., Hovever, the increase in area
under normative levels of ~10% water availability was leas
-than the pexcentage increase in area at +10% levels of water

use.

.In the case of tcmato crop, optimum plans indicate an
increese in cropped mrea as water avellability decreases
ard cropped area decrcased twith increase in availsbility of

water. TFor cotton crop, as vater availability increzses,
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the cropped area under optimum plan increases and, as
water availability decreases, cropped area algo decreases.
Area under mulberry crop in the optimum plans increased

with increased levels of water availability.

The change in net income in the optimum plans was not
uniform when the present level of water use was optimiged.
There 1s a significant positive change in net income in
the case of canal with well fed farms and well fed farms
(+105.51% and +118.8% respectively). The préportion of
change is comparatively lees for gpout fed well irrigsted
farms (+59,91%) and almest negligible for canal fed farms
(+2.50% only). This throws light to the fact that water
utilisation har almoet been near to optimum levels in the
case of canal fed farms and far from optimum in rest of
the cotegories. Except for the canal fed farms, the optimum
plans developed for normative levels of =-10% water availa-
bility indicate higher net income than the income from
present cropping pattern. This points to the fact that
the optimum use of availsble water is more important than

simply increasing the level of water aveilability.

Effect of optimisation in the use of related inputs
wes exsmined for latour and working capital. It was geen
that there is an increase in use of labour input in all
the optimal plans that were evolved. However, if the

lgbour lnput use at optimum plan developed with existing
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level of water use is taken as the base, it can be seid
that as water availability increases, the labour input
uge also increzses and ag water availability decreases,
the lgbour input use also decreases. Taken. overall,

the pregent level of use of working capital was revealed
to be higher, with the optimum plens (which yleld highexr

net income) requiring lower amounts of this input.
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Appendix I QUESTIONAIRE FOR DATA COLLECTION

Ze Identification

l. MName and zddregs

a

2 Village £
3. Soil type -}

"IX¥. Family detallss

. 81, Educaticnal -:Occupation/ ' .
. Noe Sex , Age status . activity Rema:ks'
'IIT. Land uge:
Land area orerated iyee of tenure
£ragment Wet Gar Dry %otal Own Leased Leased

den in out
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Appendix I (Contd.)
IV, Cropping pattern (Reference years )
a. Perennial crops Area/No.
1.
2.
Total
S

- be Annual/Seasonal crop detsils: (Season wise area)

Crop Virippu Mundakan Punja Total Remarka

Paddy
Groundnut
Maize
Cotton
Vegetables

Sugercane
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Ve Bulldings ané other gtructures:
Ment- ¥Year Value Expe=- Annual Pre- Rem-
Si. : ion cof of cted mailnt- gent arks
Ho, rorticulers Kutch const-const-life enance value
or ruct= ruct= (years) cost
- Pucca lor  ion
1. Residential
bullding
2e Farm shed
3. Cattle shed
4. Store ghed
5. Uater tank
6Ge Compounél
wall
7« Otherss
Sa
De

Ce




Farm implements and machinerys

199

8l.
Ho,.

Year
Specification No. of Purch- Expec-

ase ted
rurche ° po
ase value 1ife

Annusl
mainte-
nance

Remarks

l.

3.

4o

S5

G

Implementss
County plough

Improved plough
Levelling plank
Hand tools:
Spade

Plck axe

sickle

Machinerys

Tractor

Pover tillex

Transggrt;

a. Bullock
certs

b. Hend carts

Plant
protections:

Hand sprayex

Power sprayer
Duster
Cthers:

1.
2.
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VII . Irrigation structure and equirpitent:

Year of Vaiue of Annuai
a1, Speci-constr~ constru=- mainte
No. Item Wo. ficae uction/ ction/ enance Remarks

¢ tion install-purchese cost
ation _{Rs)
1 - Well
Za Tube well
3. Pumpset
4. Pumpshed
5. Fond/Tank
6« Channels
7. Pipeline
system
6. Others

VIIi. Operational costs (own use + bhiring ovt):

‘ Repalr
sk No«Of NO.,0f No. Of Fuel and-
ﬁo. Item hours days month c¢ost/ mainten- Remarks
¢ per par in a elcgt- ance
day week year riclty cost pex
vear
1. Tractor
2. P.,Tillex
3. Pumpset
4. Others




IX. Irrigation details:

(a) ©Source of ilrrigation:
() Name of canal system:
from which water is
oktained
(¢) 1. No. of wella/spout fed wells/tenks
2. Wether water source ig: adeguate/partielly
adequate,inadequate
(d) Thupe of 1ift uged:
Human/Bullock/Electric/Diesel /Others
cpumpset pumpset{speclfy)

(e) crop wise iriigation'details:

Lebour
Crop Area  Season No. of cost Remarks
irrigations per
given irrigat-
ion
(£} cCanal irrigation charges mades
Xe Detalls of loan obtained:
Date of Amount
.
ES' Agency gggg °f rorrow- Purpose Amount igﬁzrest out=
i ing standing
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AT. Income particulars:

(2) Income from sale of water if anys

{b) Crop output & returns:

1. Perennials/znnuala:

s1 Total production Price/wnit
No: Crop Main Bya Mein Bye Total Remarks

product product product product

2. Seasonal cropsg:

51. Total productior _Price/unit .
No & Senson Crop Moin Bya Main Bye Total Remarks

product product product product

XIX. Expenditures:

(a2) Land revenue/tax paild



X11 B. Cost of cultivation of perinnieal crops:
Crop: Variety:
Yage rate: Men: Women : Tractor rent/hour: hrea:
31 Animal labour Human Laboyr Total
NQ‘ Operations Bullock {Pairs) Men Women Input used cost
- Tractor/Tiller
Family Hired Farily Hired
No. Days Hrs. Rs. No. Days Hrs, Hs. No. Days Hrs. Rs. No, Days Hrs. Rs. No. Days Hrs. Rs, Oty. _Cost Rs.
R, I's.
1. Weeding and
intercultivation
2. Manures and
fertliizers
application
Types: 1.
2.
3.
1.
5.
3. Irrigation
4. Plant protection
S. Harvesting
6. Others:
a.
b.
C.
7. Total cost

£0¢



XI1I C. Cost of cultivation of seasonal/annual crops
Crop: Season: Variety: Fragment No: hrea:
s1 Animal labour Human Laﬁour
N - Operations Bullock {Pairs) Total
O Tractor/Tiller Men Women Input used cost Remarks
Family Hired Family Hired
No. Days Hrs. Rs. Ro. Days Hrs. Rs. No. Pays Hrs. Rs. No. Days Hrs. Rs. No. Days Hrs. Rs. Oty. Cost
- Kg. Rs. Fs, RS,
1. Preparatory
cultivation
2. Seeds & sowWwing
3. Nursery raising
and malntainance
4., Transplantation
5. Manures &
fertilizers
Types: 1.
2.
3.
4.
5.
6. Irrigaticn
7. Planmt protection
E. Weeding &
intercultivation
9. Harvesting
10, Other
operations
a.
b.
Ce
11. Total )

70¢



Appendix IIX

PAN COEFFICIENT (Kp) FOR CLASS A PAN FOR DIFFERENT GROUNDCOVER AND LEVELS

OF MEAN RELATIVE HIRMIDITY AND 24 HOUR WIND

Clasg A pan

Cage A: Pan placéd in short green
cropped area

Case Bl/ Pan placed in dry

fallow arca

N low medium high low medium high
RH mean % {60 40-70  H70 <40 4070 70
Windward side Hindward side
Wind distence of distence of
km/Gay green Crop dry fallow
m m
Light 1 0.55 D.65 0.75 1 0.70 0.80 0.65
£175% 10 065 0.75 0.85 10 0.60 0.70 0.80
100 0.70 0.80 0.85 100 0.55 0.65 0.75
1000 0.75 0.85% C.85 1000 0.50 0.60 0.70
Moderate 1 0.50 0.60 Ce65 i 0.55 075 0.80
100 0.65 075 D80 100 0.50 0.60 0.65
1000 0.70 0.80 0480 1000 0e45 0.E5 0.60
425700 10 0.55 0.60 0.65 10 0.50 (0«55 0.65
100 0.60 Q.65 0.70 100 0.45 0.50 0.60
1000 0.65 0.70 0.75 1000 0.40 045 0,55
Very sitrong 3 0.40 0.45 Ce50 1 0.50 0.60 0.65
»700 10 0.45 0.55 0.60 10 0.45 J.5C 0.55
100 Ca50 0.60 D65 100 0.40 0445 0.50
1000 0.55 0.60 0.55 1000 0.35 0.40 0.45

‘. requirements" by Coorenkos, J., anpd

Source: “Guidelines for predicting crop water -
FAO, Rome, Page 34.

Prultt, W.0.1984. FAO ¥rrigation and Dralnage paper 24,

£he
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Appendix IIX DATA ON CLIMATIC PARAMETRES

Average .,.s

Year Total Temperature Relative

and rainfall Mean = Hean Lor- velocity humidity %

month (1rm) laXe Min, ‘ﬂzgzureu (average) I I7
1936 |
.January 5.0 34,54 19,96 7.47 N.A. 78 57
Febzuary 13.3 34.86 20,41 7.78 7 .60 75 52
March - 37.05 23.290 9,10 9,07 75 53
april 41.3 39,25 24,71 10,41 9.63 74 '59
May 48.4 35.43 23.65 6.73 15.35 73 61
June 385,3 20,36 21.84 £.48 13.44 92 87
July 279,86 29,19 22,81 4,57 14,55 92 86
August 383.0 27.65 22,04 5.71 14,07 91 83
September 39,2 32,21 22,38 7.44 12,90 87 76
October 102.7 31.81 22.39 5.70 7.07 81 74
November 6846 30.61 21.29 5.23 6439 77 71
December © 16,2 32,06 21,06 5.48 5.08 74 55
1987
January - 32,93 20465 TF.44 9,02 71 50
Pebruary - 33,71 20432 8.53 7.48 69 45
Mexch 54,0 35,54 21,12 0.25 8.35 &0 43
April 16.5 38,13 23.87  S.21 10,02 76 62
May 133,2 36,48 23.42 8,44 9,97 78 62
June 196.3 31.20 23,40 3.94 11.66 86 77
July 293.4 29.63 23,17 4.02 12,05 90 78
August 17742 39,06 22.30 5,03 11.84 a9 78
September 62,2 32.47 22.03 5.21 10.12 85 74
Cctober 82.7 32,97 21.68 4.13 7.07 85 74
Novenber 84,7 - 31,02 21,53 277 632 78 72
December 89,2 30,04 21,52 3,17 9,08 72 53

% PrP is Pan Evapourimetre

Bourece: Integrated Se=ed Development farm, Eruthempathy and
Community Development BElock Office, Chittur,
Long 76°52'E, Lat. 10°44'N, Ht. Approx. 85m obove MSL



Appendix 1V AVERAGE MONTHLY EFFECTIVE RAINFALL AS RELATED TO MEAN MONTHLY RAINFALYL 2AND MEAN
MONTHLY CONSUMPTIVE USE
(U5 _D.A. SCS, 1965)
Honthly — Mgan _monthly consumptive use, mm
mean 25 &0 75 100 125 150 175 200 225 250 275 300 325 350
rainfall
itel Mean monthly effective rainfall,.mm
12,5 745 B840 8,7 9.0 9.2 10,0 10.5 11.2 11.7 12.5 12,5 12.5 12.5 12.5
2540 15,0 16,2 17.5  18.0 18,5 12,7 20,5 22,0 24,5 25.0 25.0 25,0 25.0 25,0
37.5 2245 2440 2642 27.5 28.2 2942 30,5 33,0 3642 37.5 37.5 37.5 37.5 37.5
50,0 2500 3242 3445 35.7 367 39.0 40,5 43.7 47.0 50,0 50,0 50.0 50,0 80O,
6245 @t d1a7 3947 42,5 44,5 46,0 4B.5 50,5 53,7 57.7 62.5 62,5 62,5 62.5 62,5
75.0 4642 49,7 5247 55,0 575 602 63,7 675 73.7 75,0 75.0 75,0 75.0
87.5 500 5647 G0e2 G63e7 6640 69,7 7347 777 B8B4.5 87.5 B7.5 87.5 87.5
100,00 At 8047 63¢7 6747 72,0 74.2 78.7 83.0 87,7 95.0 100,00 100.0 100.0 100,0
112,85 7045 75.0 B0.2 B82.5 87.2 92,7 98,0 105,0 111,0 112.0 112,0 112.0
125,0 75,0 81.5 87.7 90,5 95.7 102.,0 108,0 115.0 121.,0 125.,0 125.0 125.0
137.5 at 122.0 B88.7 95.2 98,7 104.0 111.0 118.,0 126.0 132,0 137.0 137.0 137.0
150.0 9542 102.0 106.0 112.0 120.0 127,0 136,0 143.0 150.0 150.,0 150.0
162.5 100.0 109.,0 113.0 120.0 128.0 135,0 145.0 153.0 160.0 162.0 162.0
175.0 at 160.0 115,0 120.0 127.0 135.0 143,00 154.0 164.0 170.0 175.,0 175.0
187.5 121.0 126.0 134.0 142,0 151,0 161.9 170.0 179.0 185.0 187.0
200,0 125.0 133,0 14Q.0 143,0 158.0 168.0 178.0 188.0 196.0 200,0
225.0 at 197.0 144.0 151,0 160.0 171.0 182.0
250,0 150,00 161.0 170.0 183,0 194.0
275.0 at 2¢0.0 171.0 181.0 194.0 205.0
360.0 .175.,0 190.,0 203,0 215.0
325,0 at 287.0 198,0 213.0 224,.0
350,0 200.,0 220.0 232,0
375.0 at 331.0 225.0 240.0
400.,0 at 372.0 247.0
425.0 250,0
at 412,.0
450,0 25 50 75 100 125 150 175 200 225 250

Ecurce: "Water requirement and irrigation management of crops in India®,IARI Moneograph No.d,
Water Technology Centre,IARI, Hew Delhi

Do
o
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Appendix V CALCULATION OF AVAILABLE WATER IN THE
ROOT ZONE OF CROPS

a) Field capacity and wilting co-efficlent of
Valiyavallampathy =oils {clay. loam)

Depth Wilting Fleld
. incm .:;o-efficient capacity
0 = 15 26,00 41.00
15 « 30 , . . . . 27.00 : 37.00
30 - 45 27,70 40,00
345 - 80 - 29,00 - 43,00
_Average . 2742 .. 40,25

Refs Ushakumari, 1583, Unpublished M.Sc.(Ag.) -thesis
submitted to the KalU, Department of Spil Science
and Agrl. Chemistry, College of Horticulture,

Trichur,
b) Field capaclty in mm - EC% % B.D. 3 Depth in mm

1606

Where B.D. 13 bulk density = 1.45 for clay loamg

FC  in mm = 40s25.% 145 2 600, 350

¢) Wilting co<efficient in -nmm = M’ﬂﬂﬁ%ﬁﬁ@iﬂ.ﬂ

27.42 x 1.45 x 600
10

-

= 238.55

d) Awvailable water in mm = FC - WC = 111 mm

This 1s rounded and taken as 100 mm in the present study



Aprendix VI

WORKING SHEET FOk CALCULATION OF

THRTIGATION REQUIREI'ENT OF CROPS

Total 75% Eff- Antecedent Total 'Irrigation
sl. Crop & month No.of ET K ET crop ET crop Soil water Rainfall ective soil available reguire-
No. days ° c mm/day total for water need {ram) Rainfall moisture moisture ment

month need {mm) {mm) {mm) {mm)
1. Taploca

Planting date:

6th May 'B6

January *87 31 4.46 0.60 2.67 82.8 25,0 107.8 0.0 0.0 25,0 25.0 B82.8
February "87 28 5.12 0.54 2.76 77.3 25,0 102.3 0.0 c.0 25.0 25.0 77.3
March '87 31 4,95 0.42 2.08 64.5 25,0 B89.5 54.0 35.4 25.0 60.4 6,1
April '87 1 5.53 0.35 1.94 1.9 48.0 49,9 0.0 0.0 2.0 2.0 -
May '86 25 4.04 0,35 1.41 35.3 25.0 60.3 37.1 24.2 25,0 49.2 -
June '86 30 5.51 0,39 2.15 64.5 36,1 100.6 ies.3 100.6 13.9 114.5 -
July '86 31 2,97 0.52 .54 47.7 0.0 47.7 279.8 47.7 50.0 97.7 -
August 86 31 3.71 0.60 2.30 71.3 0.0 71.3 3g3.0 71.3 50.0 121.3 -
September 'B86 30 4.83 0.60 2.90 87.0 0.0 87.0 9.2 28.4 50.0 78.4 33.6
October 'B6 31 4.28 0.60 2.70 83.7 25.0 108,7 102.7 63,9 25,0 BB.9 19.8
Rovember 'B6 30 3.92 0.60 2.35 70.5 25.0 95.5 68.6 44.0 25.0 69.0 26.5
December 'B6 3 3.29 0.60 1.97 61.1 25.0 86.1 16,2 11.1 25.0 36.1 50,0
Total 296.1

2. Coconut

January '87 31 4.46 0.85 3.79 117.5 25,0 142,5 0.0 0.0 25.0 25.0 117.5
February '£7 28 5.12 " 0.85 4.35 121.8 25.0 146.8 0.c 0.0 25.0 25.0 121.8
March '87 31 4.95 0.B5 4,21 130.5 25,0 155.5 54.0 40.4 25.0 65.4 @0.1
April 'E7 30 5.53 0.85 4,70 141.0 25.0 166.0 16.5 13.4 250 3B8.4 127.6
MKay ‘'B6 31 4.04 0.85 3.43 106.3 25.0 131.3 48 .4 34.6 5.0 59.6 71.7
June ‘B6 30 5.51 0.85 468 140.4 25.0 165.4 385.3 165.4 25.0 190.4 -
July 'Bé6 3 2.97 0.85 2.52 78.1 c.0 78.1 279.8 78.1 50,0 128.1 -
August '86 31 3.71 0.85 3.15 97.6 0.0 97.6 383.0 97.6 50.0 147.6 -
September 'B6 30 4.83 0.85 4.11 123.3 0.0 123.3 39,2 30.8 50.0 80.8 67.5
October 'Bé6 31 4.28 0.85 3.64 112.8 25.0 137.8 102.7 69.4 25,0 94.4 43.4
November '86 30 3.92 0.85 3.33 99.9 25.0 124.9 6B8.6 47 .4 25.0 '72.4 52.5
December '86 31 3.29 0.85 2.80 86.8 25.0 111.8 16.2 11.8 25.0 36.8 75.0
Total 767.1

=S

6:¢



Appendix VI

(Contd.)

Total Antecedent Total Irrigation
ET crop 5011 75% Eff-
51, No.of ET K ET crop water Rainfall soll avalilable require—
No. Crop & month days © o mm/day totii for wa::r need {mm} ;c§1¥:11 moisture moisture ment
mon ne {mm) ain (mm) {smm) {mm)
3. Groundnut Ist crop
Sowing date:
1st May
May '86 3 4.04 0.51 2.06 63.8 25.0 88.8 48.4 32.2 25.0 57.2 6.6
June '86 30 5.51 0.84 4.63 138.9 50.0 188.9 385.3 188.9 0.0 188.9 -
July '86 31 2.97 0,97 2.88 89.3 0.0 89.3 279.8 89.3 50.0 1359.3 -
August 'B6 i8 3.7 0.69 2.56 46,1 0.cC 46.1 3B3.0 46.1 50,0 96.1 -
Total 6.6
4. Groundnut IInd crop
Sowing on
11th September
September ‘86 20 4.83 0.50 2.42 48.4 25.0 73.4 39.2 24.0 25,0 49.0 24 .4
Octcber '86 31 4.28 0,70 2.996 92.9 25.0 117.9 109.1 71.0 25,0 96.0 21.9
November '86 30 3.92 0.95 3.724 111.7 25.0 136.7 68.6 49.0 25.0 74.0 62.7
December '86 29 3.29 0.80 3.29 76,33 25.0 101.3 16.2 11.0 25.0 36.0 65.3
Total 174.3
5. Groundnut IIIrd crop
Sowing on
1st January
January '87 31 4.46 0.51 2.27 70.4 25.0 95,4 0.0 0.0 25.0 25.0 95.4
February '87 28 5.12 0.80 4.10 114.8 25.0 139.8 0.0 0.0 25.0 25,0 13%.8
March '87 3 4.95 0.94 4.65 144.1 25.0 169.1 54.0 41.5 25,0 66.5 102.6
April '87 20 5.53 0,71 3.93 78.6 25,0 103.6 0.0 0.0 25.0 25.0 78.6
Total 416.4
-1

01¢



Appendix VI {Contd.)

51 No.of  ET K ET ET crop Soil 3:§:i Rainfall Zsfifﬂ' Agflecedem :ggﬂahle i;ri??ucm
No: Crop & month da;s e < mm/g;;p total for -water need (ﬂm) Rginfgll :oisture moisture neﬁ: &
month heed (mm) (mm) (mm) {fem)
6. Sugarcane
Planting on
1st October
October *86 kb 3,68 0.55 2.02 62,6 25.0 87.6 102.7 62.6 25.0 87.6 -
November ‘86 30 3.00 0,80 2.40 72.0 25.0 97.0 €8.6 44,1 25.0 €9.1 27.9
December ‘86 3 2.60 0.95 2.47 76.6 25.0 lo01.6 16.2 11.7 25.0 36.7 64.9
January ‘€7 31 4.47 1.00 4.47 13B.6 25.0 163.6 0.0 0.0 25.0 25.0 138.6
February *87 28 4.90 1.05 5.1% 144.2 25.0 169.2 0.0 0.0 25.0 25,0 144,2
March '87 31 5.21 1.05 5.47 169.6 25.0 194.6 54.0 44.5 25.0 69.5 125.1
April 's7 30 5.89 1.05 6.18 185.4 25.0 210.4 16.5 15.0 25.0 40.0 170.4
May ‘87 31 4.55 1,05 4.78 148.2 25.0 193.2 90.8 67.9 25,0 92.9 100.3
June 'B7 30 4.04 1.05 4.24 127.2 25.0 152.2 290.8 152.2 25.0 177.2 -
July '87 31 2.79 1.05 2,93 90.8 0.0 90.8 2B86.6 90.8 50.0 140.8 -
August '87 26 3.49 0.80 2.79 72.54 0.0 72.5 264 .6 72.5 50.0 122.5 -
Total 771 .4
mumem
7. Pulses & vegetables
ist crop
Sowing on
1st June
June 'B86 30 5.51 0.54 2.97 89.1 25.0 114.1 385.3 114.1 25.0 139.1 -
July *EB6 31 2.97 0.97 2.88 89,3 C.C 8%9.3 279.8 89,3 50.0 139.3 -
August '86 31 3.71 0.87 3.23 100.1 0.C 100.1 383.0 100.1 50.0 150.1 -
September '86 3 4.83 0.36 1.74 5.2 0.0 5.2 0.0 0.0 50.0 50,0 -
Total
8. Pulses & vegetables
IInd crop
Sowing on
10th September
September 20 . 4.83 0.50 2.42 48.4 15.0 63.4 39.2 25.9 35.0 60.9 12.5
Cctober 31 4.28 0.83 3.55 106.5 25.0 131.5 102.7 68.5 25.0 T 93.5 '3§.0
oo
et



Appenddx VI

(Contd.)

75% Eff- Antecedent

ET crop Soil Total Total Irrigation
sl. No.of ET K ET ecrop water Rainfall ective soil available require-
No. Crop & month days e € mm/day tOtai for “atgt need (mm} Rainfall moisture moisture ment

mont nee {mm) () (mm) {mm)

8. Contd.

November ‘'B6 30 3.92 1.03 4.04 125.2 25,0 150.2 68.6 49.9 25.0 74.9 75.3

December 14 3.29 0.56 1.84 25.7 25.0 50.7 16.2 10.4 25.0 35.4 15.3

Total 141.1
CEREe

9. Pulses & vegetables

1iTrd_crop

Sowing on

5th January

January '87 26 4 .46 0.52 2.32 €60.3 25.0 85.3 0,0 0,0 25.0 25.0 60.3

February '87 28 5,12 0.91 4 .66 130.5 25.0 155.5 0,0 0.0 25.0 25.0 130,5

March '87 3 4.95 .74 3.66 113.5 25.0 138.5 54.0 38.8 25,0 £5.8 4.7

April *s87 10 5.53 0.49 2,71 27.1 25,0 52.1 0.0 0.0 25,0 25.0 27.1

Total 292.6

10. Sesamum 1st crop

Sowing on

1st May

May '86 31 4.04 0.54 2.18 67.6 25.0 92,6 48.4 32.5 25.0 57.5 10,1

June '86 30 5.51 0,92 5.07 152.1 50.0 227.1 385.3 227.1 0.0 227.1 -

July 'B6 29 2.97 0.73 2.17 62.9 0.0 62.9 279.8 62.9 50.0 112.9 -

Total 10.1

11. Sesamum IInd crop

Sowing on

lst September

September ‘86 30 4,83 0.54 2.61 78.3 0.0 78.3 39.2 28,2 50.0 78.2 25.1

October '86 31 4.28 0.91 3.90 120.9 25.0 145,9 T 102.7 70.7 25.0 95.7 60.2

November ‘86 29 3.92 0.73 2.86 82.9 25.0 _107.9 68.6 45.4 25.0, 70.4 37.5

Total 112.8

¢le



Appendix VI

(Contd.)

£T crop soil Total 75% Eff- Antecedent Total Irrigation
sl. No.of ET K ET crop water Rainfall ective soil available require-
No. Crop & month days e ¢ mm/day ;gﬁ:ﬁ for :::gt need {mm) - Rainfall moisture moisture ment
(mm) {men) {mm) (mm)
1z, Sesamum IIIrd crop
Scwing on
lst January
January °'87 k3| 4,46 0.54 2.41 74.71 25.0 99.71 0.0 0.0 25.0 25.0 T4.71
February '87 28 5.12 0.92 4.71 131.89 25.0 156.9 0.0 0.0 25,0 25.0 131.89
March '87 31 4,95 0.74 3,66 113.55 25.0 138.6 54.0 39.0 25,0 64.0 74.60
Total 281,20
Ermmec
13. Sorghum Ist crop
Sowing on
25th May
May '86 5 4.04 0.50 2,02 10.1 25.0 35.1 18.0 7.7 25.0 32.7 -
June '86 30 5.51 0.53 2.92 87.6 27.4 115.0 385.3 115.0 22,6 137.6 -
July ‘86 31 2.97 0.93 2,76 85.6 0.0 B85.6 279.8 85.6 50.0 135.6 -
August 'B6 k) 3.71 1.00 3.71 115.0 0.0 115.0 383.0 115.0 50.0 165.0 -
September '86 13 4.83 0.64 3.09 40,2 0.0 40.2 0.0 0.0 50,0 50.0 15.2
Total 15,2
arEr
14. Sorghum IInd crop
Sowing on
15th Septenrber
September °86 15 4.83 0.50 2.42 36.3 25.0 61.3 39.2 25.6 25.0 50.6 10.7
Dctober '86 31 4.28 0.57 2.44 75.6 25.0 100.6 102.7 63,6 25.0 88.6 12.0
Hovember '86 30 3.92 1.03 4.04 121.2 25.0 146.2 €8.6 49,5 25.0 74.5 71.7
December ‘B6 31 3.29 0.88 2.89 B9.6 25,0 114.6 16.2 12.3 25.0 37.3 77,3
January '87 3 4.46 0.53 2,36 Tl 25.0 32.1 0.0 0.0 25.0 25,0 32.1
Total 203.8

£1¢



Appendix VI {Contd.)

s1 No.of T K ET ET crop Sail voter R infall Zfﬁiﬁﬁf' sotrooent wver %able iEéi‘i’?Zf""
No: Crop & month d:;rg E © < mm/g:;p total for water z:egr a(r?un)a Rainfall moisture moisture ment
month need () {mm) (men) (mm)
15. Sorghum ITIrd crop
Sowing on
6th January
~ January '87 25 4.46 0.50 2.23 55.8 25.0 80.8 0.0 0.0 25.0 25.0 55.8
February 'a7 28 5.12 0.76 3.89 108.9 25.0 133.9 0.0 0.0 25.0 25,0 108.9
March 'g87 31 4.95 l.05 S.20 161.2 25.0 186.2 54.0 43,5 25.0 68.5 117.7
April ‘87 26 5,53 0,68 3.76 97.8 25.0 i22.8 0.0 0.0 25,0 25,0 97.8
Total 380.2
mooome
16. Millets Ist crop
Sowing on
18t June
June 'B6 30 $.51 0.54 2.97 8-9.1 25.0 114.1 385.3 114.1 25.0 139,1 -
July '86 31 2.97 0,97 2.88 39,3 0.0 89.3 279.8 89.3 50.0 139.3 -
August '86 31 3.71 0.87 3.23 100.,1 0.0 100.1 383.0 100.1 50.0 150,1 -
September 'R§ 3 4,83 0.35 1.69 5.1 0.0 5.1 0.0 0.0 50.0 50.0 -
Total Nil
17. Millets Iing crop
Sowing on
10th September
September ‘86 20 4.83 0.50 2.42 48.4 6.0 54 .4 39.2 25.9 44.0 69.9 3.5
October ‘g6 31 4.28 0.82 3.51 108.8 25,0 133.8 102,.7 6B.5 25.0 93.8 40.0
November '86 30 3.92 1,03 '4.04 121.2 25.0 146.2 68.6 49.5 25.0 4.5 T71.7
December 'B§ 14 3.29 0.56 1.84 25.8 25.0 50.8 16.2 10.4 25.0 35.4 15.4
Total 130.6
nem—
18. Millets IIIrd crop
Sowing on
1st January
January '87 31 4.46 6.54 2.41 74 .7 25,0 99,7 0.0 0.0 25.0 25.0 74 .7
Febrﬁary '87 28 5.12 0.98 25.0 165.6 0{.0 0.0 25.0 25.0 140;6_

.5.02

140.6

v1¢



Appendix VI

(Contd.)

75% Eff- Antecedent Total Irrigation
Do cepemonn N0 Mo Ko Eem loi™or awr owee RN pve ol mmlme semire
month need need (nun) {rrm) (mm) (mm)
18. Contd.
March '87 3 4.95 0.591 4.50 139.5 25.0 164.5 54.0 41.2 25.0 66.2 98.3
April '87 5 5.53 0.40 2.21 11.1 25.0 36.1 0.0 9.9 25,0 25.0 11.1
Total 324.7
19. Tomato IInd crop
Sowlng on
1st September
September ‘86 30 4.83 0.54 2.61 78,3 25.0 103.3 35.2 28.2 25,0 53.2 50.1
Octokber '86 31 4.28 1.01 4.32 133.9 25.0 158.9 102.7 72.8 25.0 97.8 6l.1
November '86 30 3.92 0.99 7 .A8 116.4 25.0 141.4 68.6 49.1 25,0 74.1 67.3
December '86 4 3.29 0.65 2.14 8.6 25.0 33.6 16.2 3.6 25,0 28.6 5.0
Total 183.5
20. Tomato 1Ilrd crop
Sowlng on
11lth January
January '87 20 4.46 G.50 2.23 44.6 25.0 69.6 0.0 0.0 25.0 25.0 44.6
February '87 28 5.12 0.83 4.25 118.9 25.0 143.9 0.0 0.0 25.0 25.0 118.9
March '87 31 4.95 1.09 5.3%9 167.1 25.0 192.1 54.0 44.2 25.0 69.2 122.9
April '87 16 5.53 0.80 4.42 70.7 25.0 95.7 0.0 0.0 25,0 25.0 70.7
Total 357.1
21. Cotton Ilnd crop
Sowing on
22nd August
August '86 10 3.71 0.50 1.86 18.6 0.0 18,6 383.0 18.6 50.0 68.6 -
September 'B6 30 4.83 0.50 2.42 72.6 0,0 T2.6 39.2 27 .8 50.0 77.8 19.8
Cctober '86 3l 4.28 0.75 3.21 99,5 25.0 124.5 102.7 67.4 25:0 92.4 32.1
Hovember '86 30 3.92 1.13 4.43 132.9 25.0 157.9 68.6 50.8 25,0 75.8 82.1
December '86 31 3.29 1.14 3.75 116.3 25.0 141.3 16,2 12.6 25.0 37.6 103.7
) January '87 31 4.46 0,95 4,24 131.4 25.0 156.4 0.0 0.0 25.0 25.0 131.4
February '87 17 5.12 0.73 3.74 63.6 25,0 ag.6 0.0 0.0 25.0 25.0 63.6
Total a3z:]
f Y
L
=
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(Contd.}

Total N Antecedent Total Irrigation
S cropamensn MGt To Ko Mo SR e owme SRR ewwel DL MROLT R
month need {man) Rainfall {rmm) {rar) {rom)

22. Banana Nendran
Planting on
lat September
September ‘86 30 4.11 0.70 2.88 86,31 25.0 111.31 50.7 35.5 25.5 60.5 50.8
Cctober '86 31 3.68 0.70 2.58 79 .86 25.0 104 .86 102.,7 66.0 25.0 91.0 13.8
November '86 30 3.00 0.75 2.25 67.50 25.0 92.5 68.6 44 .95 25.0 69.95 22.6-
December '86 3 2.60 0.90 2.34 72.54 25.0 97.5 16.2 9.0 25.0 34.0 63.5 ¢
January ‘87 31 4.47 0.95 4,25 131.60 25.0 156.6 0.0 0.0 25.0 25.0 131.6
February '87 28 4.90 1.00 4.90 137.20 25.0 162.2 0.0 0.0 25.0 25.0 137.2
March '87 Kb} 5.21 1.00 5.21 161.50 25.0 . 186.° 54.0 42.7 25.0 67.7 118.8
April 'B7 30 5.89 1.00 5.89 176.70 25.0 201.7 16.5 13,1 25.0 3g.1 163.6
May '87 31 4.55 1.00 4.55 141.10 25.0 166.1 90.8 66.0 25,0 91.0 75.1
June '87 30 4.04 1.00 4,04 121.20 25,0 146.2 290.8 146,2 25,0 171.2 0.0
July ‘e? 31 2.79 1.00 2.79 86.59 0.0 86.5 286.6 86.5 50.0 136.5 0.0
Total 777.0

ceenn
ET Mean Total Puddling Monthly 75% Total
No.  Crop & month 50T mviap C egie) Boiions weeer  remT Yegeire-  Reinfall effective  irrigation
day use {mm) ment

1. Paddy 1st crop
Planting on
5th June
June 'Bé6 25 5.51 1.10 6.06 5.0 11.06 150.0 498.00 372.3 279.2 218.80
July '86 31 2.97 1.10 3.25 5.0 8.25 - 255.75 297.8 223.3 32.45
August '86 31 3.71 1.03 3.82 5.0 8.82 - 273.42 383.0 287.3 -
September ‘86 ] 4.83 0.921 4.42 5.0 9.42 - 75,36 - - 72.36
Total 323.61

crpEEss

aIe




Appendix VI

(Conté.)

ET Mean Total Puddling Monthly 759 Total
Sl. Ne.of [=] K ET crop perco- daily require- water Monthly Y s
Crop & month Effect irrigati
No P days (mm/day} c (mm/day} 1llation/ water ment require- Rainfall Raiggaiie r;;ugiemggt
day use {mm) ment
2. Paddy IInd crop
Planting on
25th September
September ‘86 S 4.83 1.10 5.31 5.0 10.31 150.0 201.55 39.2 29.40 172.15
October '86 31 4.28 1.10 4.71 5.0 9.71 - 301.01 102,7 77.03 223,98
November ‘86 30 3.92 1.05 4.12 5.0 9.12 - 273.60 68.6 51.45 222.15
December 'B6 29 3.29 0.95 3.13 5.0 8.13 - 235.77 16.2 12,15 223.62
Total 841.90
Eroace
ET Mean Total Monthly 750 Irrigation
sl. No. of [+] K ET crop perco- dally water requirement
No. Season & month days (mm/day) € (mm/day) llation/  water use Rainfall  Effective . " cery
& rainfall .
day use {mm) (rmm)
1. Kharif
Sowlng on
10th May
May *86 20 4.04 1. 4.44 - 4.44 88.8 37.1 27.82 60.98
June 'B6 5 5.51 1. 6.06 - 6.06 30.3 13.0 9.75 20,55
Total 81.53
2, Rapd
Sowing on
S5th September
September '86 4.83 1.1 5.31 5,0 10.31 257.7 - - 257.7

25

L1¢
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Appendix VII ESTIMATION OF WATER AVAILABILITY AT
FARM LEVEL

To estimate the water supply at farm level, crop water
requirement was used as proxy. 7he crops considered were
paddy, groundnut, cholam, chumbu, cotton and ragi. Water
supply 1s normally stated in nurber of days of supply in the
distributory or number of minutes (based on water allowance)
at the farm level. If there is ne water shortage in the
canal, the distributory should receive the designed supply
for its command area. In such areas, it is assumed that
farmers will use the water to meet the full requirements of
the crops. Hence, it is assumed that deviation in the
cropping pattern ig due to the water availability to the
farmer. The water requirements for these crops by soil type
and season were obtailned from the Agricultural Research
Station, located in the LBP command area.

These ressarch station estimates were then adjusted
downward according to the reduced yields which farmers
achieved, relative to the maximum ylelds recorded in the
Research Station. It 1s thus assumed that fertilizer
applications are also due only to water availability. Hence,
the farmer who obtained maximum yield hed a water supply
equal to the reaearch station water regquirements data: the
water supply estimates for farmersg with lower yields were
scaled down proportionately (For example, Farmer A has grown
three crops, viz. paddy, groundnut and .cholam. His vield
was; Paddy = 1000 kg per acre, groundnut = 300 kg per acre,
and cholam = 400 kg per acre. The Research station's per
acre yield for these crops were: Paddy = 2000 kg, groundnut
600 kg, and cholam = 900 kg. The research station water use
for these crops were: Paddy = 44 acre inches, groundnut = 26
acre inches and cholam = 18 acre inches. From this Farmer A
water supply will be calculated ags follows:
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Appendix VII (contd.)

44 26 S (18
‘ % 1ooo§ + f x 3003 + g-—-— % 400} = 43.00 acre
2000 600 ? 200 ; inches)

To check this procedure, water flows at different locations
were measured and compared with estimated supplies. The
actually measured supplies and adjusted research station
water regquirements were very close (see Appendix 3) and
Justified the method of estimation. A few cases of low
vleld due to excess water use, and pest and diseases

attack were also observed, Since, they accounted for a
small fraction of the sample, (i.e., 16 out of 150 farms),
they were considered as excepfional cases and dropbed from
the anal&sis.

Sourcer “Irrigation water management: The determinants
of canal water distribution in India - a micro
analysis”by Pelanisami, K. (1984) agricole
Publishing Academy, New Delhi-24, Page 117-118.
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YIELD RESPONSE FACTORY (KY) VALUES
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Vegetative pericd Flower- Yield Ripen- Total
Crop Early Late Total ing forma=- in grovwing
(la) (1b) * period tion 9  period
Alfalfa 0.7-1.1 0,7=1.1
Baneana 1,2-1.35
Bean 0.2 1.1 0,75 0.2 1,15
Cakbage 0.2 0.45 0.6 0,95
Cltrus 0.8~1.1
Cotton 0.2 05 0.25 0,85
Gfape 0.85
Groundnut 0.2 0.8 0.6 0.2 0.7
Malze 0.4 1.5% 0.5 0.2 1,25*
Onion 0.45 0.8 0.3 1.1
Pea 0.2 0.9 0.7 0.2 1,15
Pepper 1.1
Potato 0.45 0.8 0.7 0.2 1.1
Safflover 0.3 0.55 0.6 0.8
Soxrghum Ce2 0.55 0.45 0.2 0.9
Soybean 0.2 0.8 1,0 0.85
Sugarbeet
beat 0eG=1.0
sugar 0.7=1.1
Sugarcane 075 0.5 0.1 1,2
Sunflower G.25 0.5 1.0 0.8 0.95
Tobacco 0.2 1,0 0.5 0.%
Tomato 0.4 1,1 0.8 0.4 1,05
Water melon 0,45 0.7 0.8 0.8 0.3 1.1
YWheat
winter 0e2 0.6 0.5 1,0
spring 0.2 0.65 0.55% 1.15
Source: “Yleld response to water® by Doorenbos, J., and

Kaggam, A.H., 1979,
paprer No,.,33.

PAC lrrigetion and drainage
FAQ0, Rome, Pege: 39.



Appendix IX.1 (A} OPERATION WISE PER ACRE COST OF
CULTIVATION OF MULBERRY CROP,INTRODUCED
IN LINEAR PROGRAMMING

Ist Yeor {amount in Rs)
Ttems SVIF WPE SWE
1. Preparatory cultivation 1240,00 1240.,00 1240,00
2. Planting materials & .
3. HNursery raising & '
© malntainence -~ - -
4, Trensplantation - - -
5. HMHanures and manuring 926.00 826,00 926.00
6« Plant protection 75.00 75.00 75.00,
7. Weeding and intercultivazion 320.00 320,00 320.00
€+ Harvesting charges@ 400,00 400,00 400,00
9« 'Post harvest expenses - R . -
10, Land revenue and taxes 8.00 8.00 8,00
11. Owned and hired machinery - : :
chaxges 25.00 . 254,00 25,00,

12. Depreciation and maintainance
on £arm bullding, machinery ) '
and eguipments 296.70 27340 294.00

13. Interest on f£ixed capital

©of other investments 44,80 29,00 - 49,70
14. Interest om working capital 390,00 320,00 390,00
15, Ixrigation labour charges 240,00, 240,C0 240,00
16, Irrigation (fuel) cherges 405,00 448,50 415,50
17. Canal water charges . 24,00 . 0.00 24,00

18. Depreciation and maintainance
on irrigation structures,

machinery and equirments 304,60 497.00 363,10
19. Interest on fixed capltal .

of lrrigation eguipments 81.00 138.80 149,30
20, Rental value of land® 824,10 841,80 970,90
21, Others - - -
22. Total expenses (Cost C) 6324.20 6572.,50 6610,50
23, Cost B@ 5924.20 6172.,50 6210,50
24, Cost B -~ Rental value of T

land 5100410 5330,70 5239.60

@ Hervesting charges are considered as family labour expenses
and therefore, Cost C ~ Harvesting charges will give Cost B

. £
¥ Rental value, sugarcane crop under the respective categorlies
have been considered here. .

Notes None of the sample farms wWere seen to grow Mulberry. It
is & newly Introduced crop in the area, being cultivated
by scme progressive farmers. Five such farmers were
interviewed and the average of cost of cultivation was
taken. The same method was adopted in the case of other
crops also, that have been introduced in the L.D,.
applicatione.
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CULTIVATION OF MULBERRY CROP

2nd to 16th vear*
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(B) OPERATION WISE PER ACRE COST CF

(2oount in Rs)

Item car WEE sWp
1. Preparatory cultivation/

- pruning 180.00 180,00 180,00
2+ Planting materials &

- planting - - -
3e ' Nursery raising &

- maintainance - - -
4. Transplantaticn - - -
5+ Manures ané manuring 1656.,10 1656.,10 1565.10
6.- Plant protection 150,00 150,00 150,00
7. Weedling and intercultivation 840.00 840.00 840,00
8+ Harvesting chargesd@ 300,C0 800,00 900,00
C. Post harvest expenses - - -

10, Land revenue and taxes 8.00 8.00 8.00
1l. Owned and hired machinexy

charges 50.00 50400 50,00
12, Depreciation and meinitcainance ' .

on farnm bullding, machinery

+ and eguipments 296.70 273440 294,00
13+ Interest on fixed cepital of ' .

- other lnvestments 44 .80 29,00 49,70
14. Interest on working capital 375.80 375.80 375.80
15 Irrigation labour chaxrges 240,00 240,00 240,00
16. Irrigation (fuel) charges 405,00 446.50 415.50
17. Cansl water charges 24,00 - 24 .00
18+ Depreciation and maintaline '

ance on irrigation
structures, machinery and :

- eguipments 304,60 £97.00 363.10
19+« Interest on fixed capital

-+ of irrigation equipments 81.00 138.80 149,30
20s Rental value of land 824,10 B41.80 570.90
21. Others - ~ - -
22. Total expenses (Cost C) 6350410 6628440 6666.40
23. Cost B@ 5780.10 6028.40 6066.40
24. Cost B -« Rental value of

land 4956.,00 517,00 5096.,00

@ R8.600/- out of the harvesting charges considered ag family

labour contribution,

* 1ife of Mulberry plantation taken as 16 years

Hence cogt B = {Cost C ~ Rs.G00/~)



Appendix IX,1 {Contd.)

C.

Expenges incurred in rearing of silk worm

(a)
1.

2

3.
4.
5.

(b)

1.

2e

Jde
da

{c)

1,
2e

3.

Ge
Se

batch

18t year:

Initial investment on shed, implements

etc. for rearing 200 4fls at a time

Cost of disease free layings (dfls)
290y 2 patches @ B.50/100 dfls

Labour and other miscellaneous items

_Interest on fixed investment (@10%)

Interest on working capital (@ 11%)

Total

Recuring expenses for other three
years in a four year cycle

Cost of 1000 dfls (@ 200/batch x 8
batches per year)

Cost of labour and other miscellane-~
ous items

Interest on fixed investment (@ 20%)

Interest on working capital (@ 11%)

Total

Cost on 5th, 9th end 13th year
{the years which need replacement
of the fixed investments)
ﬁhﬁﬁ&mént on shed, implements etc.
Cost of 1000 dfls

Cost of lsbour and other miscellane-
ous items

Interest on fixed investment (© 10%)
Interest on working capital (@ 11%)
Total

223

Pse 8,000,00
Bse 200,00
B5e 450,00
B«  800.00
RSe 35475
Rse 9,485.7%
ST S
5. 500,00
Rse 1,125.00
R4 800,00
B3e 35,75
Fse 2,4€0,00
ettt et
ise 8,000,00
RS 500,00
e 1,125,00
Rse 800,00
Rse 35.75

Rse 10,460.75

ST IS T
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Appendix IX.1 (contd,)

D. Income from Silkworm Rearing

(a) First year:
40 kgs coccoons/100 dfls x 400 dfls = 160 kgs

Price per kg of coccoon (Approx.) after
considering marketing cost = K.50/kg.

Therefore, income for 1lst year = E3,8,000/=

(b) Second year onwerdss
Coccoon yleld = 40 kgs/100 dfls x 1000 dfls = 400 kgs
Incoms from 400 kgs € Rs.50/kg = 83.20,000/-

(c) Present workh of returns (discounting method)

Income Df at Present
Yoar B3a 15% worth
. 1) PFirst year 8,000,00 0.87 6,960.00
ii) Second year

' onwards, upto ) :
end of 16th year 20,000,00 5.085 101,700.00
Total 108, 660,00
fiomictimp bt il ny it

i.e. Net present worth

of benefits = k. 1,08,660.00

f=totlemmrta s ds b b ) el ]
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E. Calculation of present worth of cost for Mulberry
plantation and Silkworm rearing

Category: CWF farms

Mulberry

Silkvorm Discount Present
Year gésgtation rearing Total  factor  worth of
(cog; c) cost at 15% (Cost C)

1 6324 9486 15810 0.870  13754.7

2, 3 & 4 6380 2461 g82841 1.986 17558,2
5 6380 10461 i6s41 0.497 8370.0

6, 7 &8 6380 2461 8841 1,135 10038,.5
9 62380 10461 16841 0.284 4782 .8
10,11 & 12 6380 2461 8841 0.649 5737.8
i3 6380 10461 16841 0,163 2745.1
14,15'& 16 €380 2461 £841 D.371 3280,0
Net present worth of (Cost C) _.86263,1

Calculation of NPW of cozt at conslderations of
(Cost B « Rental value of land)

zé22t°ti°n Rearing Piscount Present

Year (Cost B - cost Total gactor worth of
Rw_') at 15% (Coet B -Rvm

1l 5100 9486 14586 0.870 12G689.8

2, 3 & 4 4596 2451 7417 1.286 14730.1

5 4956 10461 15417 0,497 766242

6, 7 &8 4056 2461 7417 1.135 8418,.3

9 4956 10461 15417 0.284 4378 .4

i0,11 & 12 4956 2461 7417 0.649 4813.6

.13 48556 10461 15417 0.1€3 2513,0

14,15 & 16 4956 2461 7417 0.371 2751,7

Net present worth of (Cost B-RVL) z=__ 57957,]

Note: 1In & similar fashion, the present worth of costs were
calculated for VFP and SWF categories

Net present worth of

(Cost C)

Net present worth of

(Cost B ~ RVIL)

CWr
66263

57957

WEF
67741

59333

SWE
67968

58791
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Appendix IX.1 (Contd.)

(F)

Mulberry plantation & silkworm rearing « Amortization
of costs and benefits

The costs and benefits were amortized using the
following formula, to yield =mortized annual costs
and annual benefits:

2

e

4.

D x R(1+R)Y
T+ RN-T

amortized cost/benefit =
Where N = life period l.e, 16 years

R = rate of interest = 15%

P = present vworth of cost/benefit

The resultant annual aemortized cost/benefit ias
as follows

Cozt (&) CWEF WEE SWE
Annual cogt taking
(Coat B -~ RVL) 9733.7 9964 .8 9873.8
Annual cost taking

(Cost C) 11128.7 11376.9 11415.,1

Gross value of . :
product (KFW.3) 18249,.2 18249,2 18249.2

ﬂet maxglin over
{Cost B-RVL) +8515,5 +8284,4 +8375.4

Nat mar?in over

(Cost C +7120.5 +6872.3 +6384.1"
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PER ACRE COST O CULTIVATION OF BANANA
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(NENDRAN)
(Amount in Rs}
Cateao
Item oA s SWF
1. Hired human lahoux 4110.00 4110,00 4110,00
2. Bullock labour . -~ - -
3. Tractor/tiller charges - - -
4., Seeds 1150,00 1150,00 1150,00
5« Manures 1205.00 1200.00 1200,00
6+ Fertilizers ‘ 2447.20 2447,20 2447.20
7. Plent protection chemicals 120,00 120.00 120,00
8. Irrigation (Fuel) charges 419,60 464 .60 430,40
9. Cznal water chearges 24,00 - 24,00
10, Land revenue & taXes 8,00 8.00 8.00
11, Owned & hired machinery
charges . .3220.00 3220,00 3220,00
i2. Deprecietion and mzintainance
on farm building, machinery
and egulpments 296,70 273.40 294,00
13. Depreciation and maintainance
on lrrigation structures,
machinery & eguipments 315.5C 511.30 376,00
14, Interest on working capital 1510.10 1509,00 1513.80
COST A 14821.10 15013.,50 14893.40
15. Rental value of land* 82¢.10 841.80 970,90
16. Interest on fixed cspltal of
drrigation investments 80,00 143.70 147.20
i7. Interest on fixed capltal of
other investients 44.80 29.00 49,70
COST 5 - 15770400  16028.00 16061,20
18, Ferdily labour charges 300.00 300,00 300,00
COST ¢ " 16070.00 16328.0C .16361.00
19. Product
a) Main product (kgs) 9000 9000 2000
b).Bye product LeSa LeSe LeSe
20, Value of
a) Main product (Rs) i8000.00 - 18000,00 18000,.00
b} Bye product (&) 1500,00 1500.00 1500.00
21 Total a+ Db 19500.,00 19500,00 19500,00
22. a) Profii over Cost A +4678,90 44486.50 +4606,.60
b) Profit over Cost B +3730.,00 +3472.00 +3438.80
c) Profit over Cost C +3430.00 +3172,00 +3138,80
23. Cogt B = Rentel value of land 14945.,90 15186.,20 15090.30
24, Profit over (Cast B-RV) +455¢4.10 +4313,80 +4409,70

* Rental value taken as that of sugarcane crop under tne

respective categories
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PER ACRE COST OF CULTIVATICN OF SESAMUM

3RD CROP AND SUGARCANE (RATOON). CROP

Item

SESAMUM SUFARCANE (RAT.
CHF WFF SWF WEE

18,

15.
i6.

17,

18,

12.

20,

21.
22,

23,
24.

Hired humnan labour
Bullock labour

Tractor/tiller charges

Seeds
Manures
Fertilizers

Plant protection chemicals
Irrigation (fuel) charges

Canal water charges
Land revenue & taxes

Otned & hired machinery

c¢harges

Deprecilation & maintalnance
orn farm building, machinery

& -equipments

Depreciation & maintainance
on irrigation structures,
machinery & equipments

Interest on vorking
capital

COsT A

Rental value of land

Interest on fixed capital
of lrrigation investments
Interest on £ixed capital

of other investments
CcosT B

Family labour charges
COST C

Frcduct
a) Main product (kgs)

" b) Bye procduct

Value of

a) Main procduc: (&)
b) Bye product

Total a+ b

a) Profit over Cost A
b) Profit over Cost B
c). Profit. over Cost C

Cost E - Rental value of land
Profit over (Cost B =RV)

285.00 285,00 285,00 1434.50
150,00 150.00 150,00 -

24,00 24,00 24,00 -

133.00 133.00 133.00 1058.80
- - = 1C0.00
151.80 168.10 155.80 461,30
800 - 8.00 -
3.00 3,00 3,00 8,00

98,10 91,00 98.00 273.40

114.10 185,10 13G.10 507.58
19.70 18,30 20.80 343.20

986470 1057.50 1013,70 4206.08
130,00 130,00 130,00 772.50
20,00 52,00 53.30 142.71

14.90 9.70 16,70 29,00
1160.60C 1249.20 1213,70 5150,29

50400 50,00 50,00 150.30
1210,60 1299,20 1263.70 5300.59

130 130 130 . 27.5tona

1300,00 1300,00 1300.00 7725.00

1300.00 1300.00 1300,00 7725.00
+313.30 +242,50 4-286,30 4351292
+139.40 +50,80 +86430 +2574.71
+89.40 +0.80 +36.30 +2424.41
1030.60 1119.20 1083.70 4377.79
+269.40 +180.80 +216.40 +3347.21




Appendix IX.4

PER ACRE COST OP CULTIVATION OF TAPIOCH,

GROUNDNUT 3RD CROP AND TOMATO 2ND CROP

Groundnut Tomato
Item Taploca  3va erep 2nd crop
WFE WEF swr CVF
i, Hired human labour 1632,30 513.40 513.40 572.60
2« Bullock lsbour 200,00 71.40 71.40 187,50
3¢ Tractor/tillexr charxges 0,00 77.10 77.10 0,00
4, Seeds 458,70 467.40 467.40 87.50
5. Manures 346.70 0,00 0.00 125.00
6. Fertilizers 588,30 333,70 333.70 375.00
7« Plant protection chemicals 53.30 38,60 38,60 182,50
8e Irrigation (£uel) charges 177.10 245.00 230,70 ©9.10
9. Canal water charges 000 0.00 8.00 8,100
10, Land xevenue & taxes 8,00 3.00 3,00 3.00
11, Owned & hired machinery charges 5.30 14,30 314,30 18,80
12, Depreciation & maintainance on
farm building, machinery and
equipments 27340 91,00 93,00 8938490
13. Depraciation & maintainance on
irxigation structures,
machinery & equipmenisg 154,80 274,00 201.50 74..50
14._Inte;est on working capital 413,10 4750 55,10 87.50
3¢ cosT A 4351,00 2180,40 2112.20 1899.90
15. Rental value of land 554,00 245,70 245,70 287,50
16. Interest on fixed capital of
irrigation investments 54,80 77.00 78.90 18,90
17. Interest on fixed capital of
other investments 29,00 95.80 33,00 14.90
COST B 4988.80 2512,90 2469.,80 2221.20
18. Family labour charges 129.30 88,60 88.60 868.80
COST C 511€.10 2601.50 2558.40 3090.00
19, Préduct
'a) Main product (kgs) 7200.0N 1056.20 1056.,20 2875.00
b) Bye product L.S. 400.00 400,00 -
20. Value of
‘a) Main product (Rs) 5040,00 2357.10 2357.10 2875.00
b) Bye product 50C.C0 10C.,00 100.00 -
21, Total a + b 5540.00 2457.10 2457.10 287%5.00
22. a) Profii over Cost A +1189.,00 +276,70 +342,90 +975.10
b) Profit over Cost E +551.20 ~55.80 ~12.70 4653,80
c) Profit over Coat C +421.20 ~144,40 =101.30 -215.00
23. COmt B ~Rental value of land 4434,80 2267.20 2224,10 1933.70
24+ Profit over (Cost B - RV) +1105.20 +189,90 +233,00 +941.30




Appendix X VARIOUS CROP COMBINATIONS TRIED IN THE LIN:EAR PROGRAMMING APPLICATION

Crop conmplnations

Season : - :
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Canal fed farms
1at Season P GN P P GN P ] GN BG BG GN BG
2nd Season GN P GN P 5 S c GN P S S

3rd Season

Spout fed well irrigated farms

1st Season P P P GN GN GN P P GN P P P P GN i
2nd Season P GN GN GN GN P GN T HG HG P GN T Bana- S5.C. §.C. Tap- Mulb- GN
na (NP) (Rat) ioca erry
T
3rd Season GN SE GN GN GN SE GN SE SE SE

Canal + well fed farms

lst Season P P P GN GN GN P GN GN P P GN GN P P GN GN BG P
2nd Season P GN GN T HG HG [ GN P GN GN P P GN T T HG HG Bana- 5.C. S5.C. Tap- Mulb-
na (NP) (Rat) loca erry
3rd Season SE GN N GN GN SE SE G SE SE SE
vell fed farms
1st Season P P N GN GN GN P P GN P GN GN R P P P P P GN
2nd Season GN N T vG HG VG HG GN GN GN C GN GN HG vG HG vG T 5,C. Bana-S.C.Mulb- Tap-
’ (Rat) na (NP) erry ioca
3rd Season : SE GN GN GN SE SE. GN GN SE GN
Expansiconst - P - Paddy, OGN = Groundnut, S = Sorghum, C - Cotton, BG - Blackgram, SE — Sesamum, T - Tomato, HG - Horsegram, VG - v;gnagram(Cowpea)
R - Ragil, 5.C. (NP) = Sugarcane New Planting, 5.C. (Rat) - Sugarcane Ratoon: o
[« ]

o=
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ABSTRACT

- A gtudy was conducted in Chittur Development Black
to compare the economic efficiencies of different sources
of irrigation in the area. Kunnamkattupathy Villzge in
the Block was purposively seclected for this. The
objectives were to (a) compare the principal sources of
irrigation with respect to their adequacy and influence
over cropping pattern, (b) to estimate the cost and
technical co—efficienés on farms (¢) to develop optimal
plans for farms differing with respect to source of
irrigation and (8) to suggest means for optiral use of

irrigation water.

Stratifled random gampling was the technique used
to select farms and pretested schedule was used to gather
information from the farmers of the village. The study
area had four different systems of irrigation, vig.,canal,
canal + well, well and spout fed well. Relevent data
were collected from twenty samples each of canal fed,
well fed and razinfed farms and fiftcen gsamples each of
canal with well and spout fed well lrrigated farms, by

personal interview.

Average area per farm was 6,04 acres with canal fed
farms having the lowest axea, of 3.59 acrés and spout fed
well irrgated farms having the highest average area of
8.18 acres. Forms of the sample area were evenly distri-

buted between the black loam and red loam solls.
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Paddy wes the deminant crop being cultivsted in
irrigated farms and groundnut wag the dominant one in
rainfed farms. Season wise cropped asrea indicated a
general pattern of paddy Ist cror and groundnut IIngd
crop in the irrigated farms. Rainfed farms concentrated

on low water requiring crops, xather than paddy.

Cropping intensity in irrigated farms was 177.20%
while that of rainfed farms was only 158.31%. Most of
the farmers deriving benefit of canal water either
directly or indirectly felt that their water requirement
vias being met adequately while majority of farmers
depending grcuncé water alone felt that their requirement

of watexr is being met only partially.

Except for family lebour, =211 other inputs were
uged at higher levels in irrigated farms compared to
the rainfed farms. 2mong the irrigated categories, the
well fed farms were found@ to use comparatively lower

quantities of various inputs.

Crop output cbtained both in terms of guantity and
value, was higher for irrigated ferms compared to rainfegd
farms. Among the irrigated farms, outvut wago high for
canal vith well and spout fed well irrigated forms and
low for well fed farms. In general, the level of use of
seeds and fertilizers were not quite raticnal. Except in
the case of vhosphate, all othgr inputs were used in

excess over recommended dosages.
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Apart from canal fed farms, investment on irrigation
vwas the highest for spout fed well irrigated farms and
the lowest for canal with well fed farms. Cost per acre
cm of irrigation water was the highest for well fed farms
and the lowest for canal fed farms. Irrigation related
expenses were the highest for sugarcane and the lowest

for blackgram IInd Crop.

Cost of cultivation was high for irrigated farms,
g0 also the net margins, as compared to rainfed farms,
Canal fed and well fed farms had lower cost of cultivation
and £he other two categories had high cogt of cultivation.,
among the major crops, net marging were. relatively high
for paddy 1Ist crop, groundnut IInd crop, sugarcane

(ratoon) and tapioca.

Optimisation of irrigation water was done collecti-
vely for all the farms in each of the irrigation systems
using the technique of linear programming. The results
in general indicated that it would be economical to
concentrate on a few important crops rather than going in
for a large number of crop mixes as at present. Crops
other than paddy, groundnut, cotton and tomato have been
eliminated and mulberry has been guggested. The present
status 0of area under paddy Ist crop has been found to be
optimum, Normative plans indicate that as water avail-
ability increases, it will be desirable to increase the

area under paddy Ist crop, in the same proportion.



However, except in the case of canal fed farms, paddy
IInd crop has been suggested to be replaced by other

better paying and water efficient crops.

Irrigation water use in canal fed farms was found
to be almost near to optimum levels. In the rest of
the categories, even for rediced levels of water
avallability, income could be increased substantially
through alternative plans, over the present level,
thereby pointing out the fact that it is the optimum
use of available water that is more important than

simply increasing the level of water avallability.

Optimum plans evolved were more labour intensive:
and less capital intensive indicating that the present
level of capital use was higher and labour use wasg

lovzr,
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