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: "IMPACT OF CREDIT ON CROPPING PATTERN AND CROPPING -
INTENSITY ON FARMS IN UNIRRIGATED AND IRRIGATED
" VILLAGES IN BIJAPUR DISTRICT OF KARNATAKA-AN
APPLICATION OF LINEAR PROGRAMMING TECHNIQUE"

RAJENDRA S. PODDARl H S VIJAYA KUMAR?, H.G. SHANKARA MURTHY‘
“AND T.N. VENKATESH MURTHY*' -

ABSTRACT

Croppmg pattern and cropping 111te11:.1tv inter.alia; are the 1mportzmt
. factors that influence the farm profits. .Studies . in the past attempted-to.
-_evaluate the 1mpact of new farm technology on thesc two variables. However, .
" the adoption of new technology is itself affected by the dvalldblhty of credxt )
" Hence, an assessment of impact of credit on croppmg puttem and t.roppmg
intensity- assumes c,reat :.wmhcance : RO
P
.The prcxent :tudy probeb mto the 1mpdct ot L,redlt on the fdrms in .
unnm(utul and irrigated Vllld"’eb For thh purpoxe 4 mmple 'of 120 fdrmera
representing small and large categories were selected. The'data pertdmed to
1987-88. Linear programming technique'wus used for dIldIVlb of thé data.:

... Thefindings revedled that the optimization of resource use with existing : -

, .and 1mproved technologies led to. Lultn'dtlon of a tew but more. profitable, ¢
crops in the new c,roppmv patterns: The uroppmg mtenSmI 1n ditferent pI«m> L
showed an increasing trend from the existing’ croppma pattern throtigh 'the S
optimum plan with existing technology to the optimum plan With improv fedit

» technology. These changes were possible because of supply of liberal credit ::
. through relaxation of capital constraint.. This calls for 1mprovcmcnts in,
tdrmer_x accessibility to the liberal credit and input aupphcb :

Introductlon

The advent of green revolutlon in Indla in- l960‘s has throvm open new:
technological possibilites for a breakthrough in agriculture. Simultaneously-
these possibilities also :indicated that the adoption. of new technology.
demands higher capital deployments..The increased demand for capital
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ariscs because of the new structure of resource usc under the new technology
like usc of High Yielding Varicty seeds, irrigation, fertilizers and plant
protection chemicals. The adoption of new package could be considered as
a function of farmer's resources. Any constraint on this count could be
visualized as a serious 1mpc,d1ment in the process. of agricultural growth.
The adequacy of individual farmer's financial resources has to be augmented
from outside. Any negligence of this aspect of farming would result in sub-
optimal utilization of inputs and conscquently less optimum level of
production. :

Studies in the past have shown that improved technology does not have
equal impact on irrigated and unirrigated farms due to variations in resource
use efficiencies. Though credit facilitates use of off-farm resources, their

optimum supply at the macro-level is yet to be scientifically established.
Micro-level studies in this context would contribute to such evidences for
macro-level decisions. Among the different financial institutions serving
the rural credit sector, the Regional Rural Banks, inspite of all their
limitations have come to play a very crucial role in the rural ecomomy. In
fact in many regions the growth of the Regional Rural Banks has been
exemplary because of their services.

Consxdcrmg the role of credit from the demand side, as Vljavakumar'
(1976) observed, "under: 1mprov<,d technology, the adoption w ithout adequate
capital may lead -to reduction in net returns because of lack of proper
combination of inputs"'; there is a need " for caution. Any pushing through
of latest technology would prove counter-productive, w ithout a balanced,
well conceived credit policy. Therefore, the entire gamut of interrelationships
among the level of technology, credit requirements (demand) for agricultural
production and supply of institutional finance has to'be considered in depth.

. Further, cropping pattern and cropping intensity are the important factors
that influence the farm profits. Studies in the past attempted to evaluate the
impact of new farm technology on these variables. However, the adoption
of new technology is itself affected by the credit availability. Hence, an

asséssment of 1mpact of credit on cropping pattern and croppmg intensity ‘

assumes great significance.

1. Vndvdkumdr 1976, Credit requirements and its impact on irrigated and ummgated
fanns in Bangalore South Taluka. M. Sc. (Agrl)Thebls (Unpubhbhed) UAS, Banga-
lore
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The present study addresses itself to the task of probing into the impact -

of credit and technology on the farms in.unirrigated and irrigated v1llages

Fora meanmgﬁxl analysis the study was undenaken Wlth the followmg
specific objectives. '

1: To assess the cffect of credit on cropping pattern and cropping
intensity on farms in unirrigated and irrigated villages.

2. To compare the effect of borrowings from the Regional Rural Banks '
on the cropping pattern and croppmg intensity on farms belongmg to the
umrrlgated and irrigated vxllages : ‘

Methodology

For a meaningful analysis of the impact of credit and comparison of the
same on farms in unirrigated and irrigated villages, four villages were
selected. The four villages in Indi taluk of Bijapur district in Karnatka state,
fall under the jurisdiction of Dhulakhed branch of Bljapur Grameena Bank.
Of the four villages, two were considered as umrrlgated and the remaining
two as irrigated. This classification was based on the proportion of irrigated
land to the net cultivated area in each village. Furthere, it is usually argued
that technology is scale neutral. However, small farmers have a general
complaint that they arc unable to adopt the improved technology because of
their small scale of operations. Hence to probe into this issue, farmers were

grouped into small and large to study the differential impact of credit and

technology on these two categories of farms. A sample of 15 small and 15
large farmers was randomly selected from each village: Hence the total

Sample size for the study was 120 farmers.

The rdevant data were collected through personal interviews of farmer-
reSpondents with the h(,lp of structured questlonnalres The data pertamed :

, to the agricultural year 1987-88. For analysis of the impact of credit linear

Programming technique was used to suggest optlmum farm plans. w1th the '
e\lstmg and improved technologles - ‘

The model used in the study. may be mathematlcally repre'sented as-
follows:

MaximiseZ = ¥y CX :(j=1,2 .......... n)_.'




is'ubject to;

ax +ta,x,+ ........ a, X.l S b,

a, emz t o o ¥ g b,

subjeet to X, X,, Xy onsenne X, > O
"~ where, - l

‘Z 1s the Ob_]CCthC functron to be ma\lmrzed mdrcatmg the net retums ,

“over variable costs in crop enterprrses

= level of the j* activity on the farm

¢, = net returns from one hectare of J actrvlty

FREAe

- b = jh resourcc avallable for takmg up _] act1v1ty '

A= amount of 1“‘ rcsource requlred per umt of: J“‘ act1v1ty

Actlvmes m the Model .

“'The actwrtes used in the programmmg models ‘were broadlv grouped'

mto real actlvltles (crop productlon) labour hmng and borrowmg act1v1t1es

_ Real actwrtles

. ’ On ‘the lrrwatcd land in all the four prog,rammmg models the crops were
aken in khanf rabl and summer whereas croppmg act1v1t1es were p0551ble:

onlv in kharlf 'md rabl on dry land
Labour hiring activities

- The programming model was programmied to hire labour in' case of
shortage with the available labour on anaverage farm. The Cj value assigned

to this activity was (-) 10.00; sifice each unit of labour hlred was to be pald |

a wage of Rs."10.00 per day.
Bonowmg and |epayment actlvmew

Slmllarl) , the programmmg model was programmed to borrow capltal
in case of a shortage with the available capital on an average farm. The Cj

value assigned to this actrvrty in the objective functron was (-) 1.06, since.

an amount of Rs. 1.06 was to be repaid for every rupee borrowed
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]nput-output coefficients. (aij’ s) S TS

lnput-output cocfficients in the initial matrix were the résource
requirements per hectare of activitics included in the model. The cocfficients
were estimated for land, labour and ca'pital;,v T T

Resoulce levels and constr amts (b| s)

Resource restrictions were imposed on land labour and capltal since
these items were most constraining factors in the. study area.: :

Land

Three types of restrictions were imposed for l'md Thc\ were, (a)-the
total land used by optimum plan should be less than thc total av. ailable, (b)
maximum land constraint for arca under sugarcane in viéw of the problems
faced by the farmers in the sale of cane, and (c) minimum larid constraints
on local jowar which satisficd the consumption nceds of the farmers and
Minimum land constraint for foddcr malu to meet thu fodder needs of the

livestock..

Laboul

Onl\ family labour was a constramt in the modcls sincc an\ excess
dLmand for labour over that available in the f"uml\ could be hlrcd m

Cash supply

Difﬂ,runt levels of cash availabilities in the case of small and large farms

i the unirrigated and irrigated \1llas_cs were \\orl\cd out 'md used m the
Modcls. - R

In order to <1mulate conditions to mcasure the Crodlt rcqmrcment
impact on cropping pattern and intensitics, two models were designed for
¢ach group in the following manne. Modcl A-1: Referred to the optimum

Plan w 1th existing technology for snnll farms in the umrng,atcd villages:

Modd A-2: Referred to thc optlmum plan w lth improved tucllnolog'
for small farms in the unlrrlg,ated v111agcs

Modcl B-1: Rcﬁ,rrcd to the optimum plan with cxlstmo tc,chnolog) for
large farms in the .unirrigated -villages.




Model B-2: Referred to the optimum plan with improved téchnology for
large farms in the unirrigated villages. :

Model C-1: Referred to the p})timum plan with existing technology for

small farms in the irrigated villages.

© Model C-2 : Referred to the optimum plan with improved technology
for small farms in the irrigated villages.

Model D-1: Referred to the optimum plan with existing technology for
Jlarge farms in the irrigated villages. ' <

Results -and discussion _
I. Optimum cropping patterns
. 1. Unirrigated villages

a. Small farms

It was clear from the results of optimization of resource use in Model

A-1 (Table 1) that all the available land in kharif was allocated for MFSH-.

_8 variety of sunflower. This was because of the rclatively high profitability
of the crop. Sugarcane crop grown in the current plan was totally eliminated
in the optinium plan with existing - technology because of high capital
demanded by this crop in each season, which could not be met even while
borrowing was allowed. No land was, however left fallow in kharif. In rabi,
only MFSH-8 variety of sunflower was allocated all irrigated land.

Thus, it was clear that cropping pattern in Model A-1 included a few
but more remunerative crops. The increases in the net returns per farm from
‘Rs. 5, 365.10 in the current plan to Rs. 8, 121.60 in the optimumi plan were
possible only with these changes in the cropping pattern. The cropping
pattern remained the same for kharif even with the improved technology
Model A-2 because of its efficiency in resource use. '

On unirrigated land in Model A-2, during rabi, the entire land was

allocated to local jowar. However, irrigated land was left fallow during rabi

but fully allocated to sunflower during summer because of its potential for
higher returns. : :

The cropping pattern in Model ‘A-2 would fetch net returns of Rs. 17,

201.-90 which were Rs. 11, 837 and Rs. 9,080 more than those from the -

current cropping pattern and the cropping pattern suggested in Model A-1.
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Table 1. Optimum crop plans

(98]

e

SL

Seuson . Model A-1 - Model A-2

o, Crop activity area crop activity Area
(ha) ' (ha)
I Kharif Unirrigated Sun-  0.97 Unirrigated Sun-. 4 0.97
flower (MFSH-8) flower (MFSH-8)
Irrigated Sun- 0.85 Irrigated Sun- 0.85
flower (MFSII-8) flower (MFSH-8)
2 Rabi Irrigated Sun- 0.85 Unirrigated local 0.97
flower (MFSII-8) jowar
Unirrigated fallow  0.97 Irrigated fallow 0.85
3. Summer Irrigated 0.85 Irrigated 0.85
groundnut sunflower
(local)

Net Returns = Rs. 8, 121.60

Net Returns Rs. 17, 201.40

b) Large farms

The cropping pattern suggested in-modcl B-1 (Table 2)-was in
conformity with the maximum land specified for sugarcane. The net returns
in this model increased to Rs. 12, 169.40 compared to thosc obtained. in

' current cropping practices obtained by farmers (Rs. 1, 251. 30). This was

because  of reduction in arcas under greengram, bajra and wheat and
increases in the arcas under sugarcane, sunflower and groundnut.

In Model B-2, with the exclusion of sugarcanc, entire irrigated land was
indicated for Morden varicty of sunflower and entire dryland for MFSH-8
varicty in kharif, In rabi, 1.31ha of irrigated and 0.58 ha of dryland were put
under local jowar which satisfied the consumption needs of the farmers.

Local bengalgram on 1.30 ha of dryland when given new. package of

practices enhanced farm incomes. On irrigated summer land fodder maize

(0.59 ha) was introduced to mect the fodder needs of the livestock.

The net returns in the plan increascd by Rs. 5,371 and Rs. 6,620.20 over
the optimum plan with existing tcchnology and the current cropping pattern

respectively.
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Table 2. Optimum crop plans

+

SL. ' Scaqon . R Mbdei B-1 o " Model B-2

no.. - : .. Crop activity" area crop activity Area
" . (ha) - (ha)
Lo ‘Kha‘rlif‘.‘ .hTigated Sugarcane .0-'40 o Iﬁigatéd Sun- . 131
- (CO-419) . ~ flower (Morden)
Irrigated local 091" Unirrigated Sun- 1.88
- Groundnut ) flower (MFSH-8) |
Urirrigated 188 ~
sunflower (Morden) . v
2. Rabi . - Imrigated Sugarcane 0.40 Irrigated local 1.31
(CO-419) o jowar ‘
Irrigated sun- 0.91 Unirrigated local ~ .0.58
flower (Morden) " Jowar
Unirrigated local. (.58 Unirrigated local . 1.30
lowar ' : .~ Jengalgram
Ummgated 130 -
A fallow .
3. Summer © Irrigated Sugarcane 0.40 Irrigated todder ' '0.59
o maize
[rrigated fallow 0.91 Irrigated fallow . .. 0.72

Net Returns = Rs. 12, 169.40 Net Returns Rs. 17, 540.30

2. Irrigated villages .

a. Small farms.

Asi is clcar from Table 3, Modc,l C-1 indicated sugarcane (varlet\ CO-
419) and sunflower (Variety- Morden) on irrigated land in kharif. Sugarcane
allocation was according to the model specnﬁca’uons of 0.40 ha, the
remaining land was allocated for sunflower because of the rclatively better
performance of this crop. In rabi, in addition to sugarcane two crops viz.,
local groundnut (0.25 ha). on irrigated land and local jowar (0.62 ha) on
drvland were suggested. In summer only sugarcane, was continued. This
plin. could rcalize net returns of Rs. 8, 344. 70 1nsp1te of a large amount of
unutilized land. :

Compared to model C-1, model C-2 was more efficient. Sunflower
(MFSH-8) and HYV: groundnut occupied kharif land. In rabi, entire
irrigated and drylands were put under local jowar and bengalgram,
respectively because thc,se crops were found more proﬁtable with the new
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" package of practices. The summer land was suggested for fodder maize to
meet the fodder requirements. This cropping pattern enchanced . the net
returns of farms by 273.67 per cent and 147.78 per cent over those in the
existing cropping pattern and the optimum plan with existing technology.

R

i Table 3. Optimum crop p]éns' . : o
S Season . . Model C-1 : Model C-2

: no. Crop activity - arca crop activity Area’
% - L () L)
E 1. Kharif . Irrigated Sugarcane 0.40- Irigated Sun- 1.80
v : 1 (CO-419) o {lower (MFSH-8)
Irrigated sunflower 0.68 -~ . Unirrigated HY'V 088 .
(Morden) . groundnut .
Unirrigated local - ~ 0.09
~ groundnut
Unirrigated fallow, 0.79 ’ .
2. .Rabi Irrigated Sugarcane 0.40 Trrigated local 108
‘ - (CO-419) jowar '
i . Trrigated local ~ ~ 0.25 _‘ Unirrigated local - 0.88
K groundnut ) Bengalgram
Unirrigated local — 0.62
- jowar )
| Trigated fullow - 0.43
5 Unirrigated 0.26
fallow )
- | . . .
b 3. Summer  Irrigated Sugar 0.40 Irrigated fodder 1.08
c ‘ cune (CO-419) maize
e | ' " Irrigated tallow . 0.68
2 . Net Returns = Rs. 8, 344.70 Net Returns Rs. 20, 677.00
n
s | .
f | b. Large farms
‘ The optimization Model D-1 (Table 4) suggested local groundnut and
er | sunflower (MFSH-8) on irrigated and drylands, respectively. However, in
re | rabi, Morden variety of sunflower replaccd MFSH-8 varicty. Thesc crops
n, had relatively better performance. Local jowar occupicd rabi dryland which
w | satisficd the consumption requirements of farm families. Morden varicty of

sunflower occupied the summer irrigated land.




This cropping pattern utilized the land efficiently and increased the net
returns (Rs. 26. 086) by 42. 24 per cent over the current plan.

The optimum plan with the improved technology and liberal credit

supply (Modcl D-2) included irrigated sunflower (Morden) and dry local
bajra during kharif. In rabi, irrigated land was recommended for local jowar
and hybrid tomato (Vaishali). The summer land was. put under modern
variety of sunflower. ' '

This cropping pattern realized highest net returns (Rs. 37,924) among
all the crop plan. Such enhancements in net returns in optimum plan with

improved techriology demonstrated the possible effects of liberal credit -

supply on the net returns of large farms in the irrigated villages.
Table 4. Optimum crop plans

SL Season Model D-1 Model D-2
no. Crop activity arca crop activity Area
(ha) : (ha)’
l. . Kharif Irrigated Jocal 1.41 Irrigated Sun- <141
“Groundmut flower (Morden)
Unrirrigated .82 Unirrigated local 1.81
o suntlower (Modern) bujra ;
2 Rabi -, lrigated Sun-: 141 - Irrigated local 1.29
flower (Modern) jowar
Unirrigated local — 0.66 Irrigated HYV Tomato  0.12
jowar -
Unirrigated 1.16 lh’{irrig:dtcd local 0.66
sunflower (Modern) Jowar
Unirrigated local 1167
. - _ bengalgram
3 Summer  lrrigated Sun- 141 Irrigated sunflower 1.41
flower (Modcern) : * (Modern)

Net Returns = Rs, 20, 085.60 Net Returns Rs. 37, 923.70

I, Cropping jntensi'ties in different crop plans:

The cropping intensities in diffcrent farm situations are given in Table 5.




Table 5. Cropping intensities on farms under difterent farm situations (per cent)|

“SL ~ Size group “Type of land, Iixisting ) Optimum plan Optimum plan with
No. , : Cropping with existing improved technology
' ’ ’ pattern . technology

Unirrigated region

1. ' Small Irrigated 154.35 300.00 : ©200.00
' Dry 97.11 100.00 S 200,00
2. Large Irrigated ‘ 136.064 130.53 245.04

Dy S 145,00 13085 200.00
lrrigzilcd Region »

3. C Small Irriguted 124.90 ' 20556 T 300,00

Dry’ [ £ § A 80.68 200,00
4. Large : frrigated 190.00 300,00 ~ 30000
Dry , 13088 20000 200,00

“)
=2
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1. Unirrigated villages
a. Small farms

1

The cropping intenstity on irrigated land of smiall farms in these villages
~ changes from 134.75 per cent-in the existing crop plan to 300 per cent in the
optimum plan with the existing tcchnolog,\ The cropping intensity also saw
an increasc of about 45 per cent by optimization with 1mprovpd technology.
There was a. difference of 100 per cent decrease in cropping - intensity
between the optimum plans with existing and improved technologics.
because in the latter rabi land was not fully utilized. This might be due to the
shortage of other resources. On dry land, the cropping intensity increased
from 97.11 per cent in the current plan to 100 per cent in the optimum plan
with the existing technology and finally to 200-per: cent in the optimum plan
with the improved technology. This increasing trend in cropping ‘intensity
was brought about by the efficient land utilization duc to optimization of
TCSOUTCE USC. ’ '

b. Large farms

The cropping intensity on irrigated land of large farms in the unirrigated
villages changed from 136.64 per cent through 130.53 per cent to 245.04 per
cent in the three respective farm situations referred above. The dryland
witnessed changes from 143 per cent to 130.83 per cent and finally to 200
per cent. This indicated an increasing trend in cropping intensities except for
the reductions in cropping intensitics in optimum plan with existing.
technology both in irrigated and drylands. These reductions were; due to
non-utilization of 69.30 per cent of irrigated and 69,15 per cent of dryland
in rabi and summer scasons. respectively, The comparison of trends in
cropping intensitics and nct returns in cach crop plan on both small and large
farms showed that the cropping intensity had a definite bearing on farm
incomes :

2. Irrigated villages
a, Small farms

The cropping intensity on irrigated land increased from 124.90 per cent
through 204,56 per cent to 300 per cent in the current plan, optimum plans
with existing technology and improved technology, respectively. The
optimization process allocated large amounts of land for a few but profitable
crops. Simultancously the extent of unused land was also reduced. Drylands
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witnessed changes from 111.82 per cent through 0. 68 per cent: to finally
1200 per cent in that order. The reduction in cropping intensity on optimum
: ’plan ‘with existing tcchnolog) was becausc of dr)land left faIlovs in kharif
- (0.79 ha) and rabi (0.26 ha) B T

-~ b. Large farms

~ The cropping intensity on irrigated land of large farms increased from

- 190 per cent in current plan to 300 per cent each in optimum plans with
existing and improved technologies. The: increases noticed on drylands
were from 130.88 per cent in the current plan to 200 per cent cach in

.optimum plans with the existing and improved technologies, respectively.-

" This growth was possible because of liberal credxt supply which facilitated
' modlﬁcatxon in crop plans

~Thus, the cropping intensity in different plans on small and large farms

ini both the unirrigated and irrigated villages, showed a general increasing

trend from the existing plan through the optimum plan with existing

technology to the optimum:plan with the improved technology. Further, a

~ camparison of trends in cropping intensity and capital borrowings in

_ different crop plans revealed the role of credit in enhancing the cropping
- intensity. ,

Conclusions '

1. The findings of the study with respect to the impact of credit on
croppmg, patterns on small and large farms in both the unirrigated and
irrigated villages revealed that the optimization of resource use with the
“existing and improved technologies led to cultivation of a few but more-

remunerative crop enterprises in the new cropping patterns. However, the
optimization of resource use itself was possible mamly because of rela\atlon
of cap1ta1 restraint.

2 The cropping intensities in dlfferent plans on small and large farms _
S in both- the unirrigated and irrigated villages showed an increasing trend.
" from tht existing cropping pattern through the optimum plan with the
. existing itechnology to optimum plan‘with improved technology. Further,
a ‘comparison of trend in cropplng lntensmes and capital borrowings .
revealed the role of credlt mn 1ncreasmg croppmg mtensmes in different farm

’ 81tuat1ons v : :
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