STUDY ON RESOURCE USE EFFICIENCY UNDER INTEGRATED
FARM SYSTEM (CROP+DAIRY) IN SULTANPUR DISTRICT OF
UTTAR PRADESH, INDIA

ABSTRACT:

Resource-use efficiency is a prerequisite for effective resource management and profitable
agriculture, and it is crucial to achieving this aim. The survey year of 2021-2022 provided
the primary and secondary data on which the report was built. According to the study, the
production elasticities for the kharif crops of paddy, sugarcane, and urd are 0.85, 0.88, and
0.85, respectively, whereas they are 0.87, 0.86, and 0.87, respectively, for the rabi crops of
wheat. According to an examination of the production function of the dairy sector, the
production elasticities of Green+ Dry Fodder, Concentrates, Health, and Labor in marginal,
small, and medium size grouped farms were 0.88, 0.93, and 0.91, respectively.
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INTRODUCTION

Integrated farming system research (IFSR) was developed in response to the need for
researchers to appreciate the requirements and constraints in the growth of resource-poor
small holdings. The IFSR is a unique approach system, according to some. The major
emphasis is on the interdependencies of the components of home management. It takes into
account how aspects of the farm interact with socioeconomic, biological, and physical
problems. IFSR intends to address specific problems encountered by landless laborers and
farmers with limited resources in order to boost production in marginal areas with

unfavourable environmental conditions.

Despite India's tremendous economic expansion, the growth rate of the agricultural sector has
been extremely slow recently. The Economic Survey of India, 2008 reports that between
1990 and 2007, the growth rate of food grain output slowed to 1.2%, which was less than the
1.9% population growth. Our country's population is expected to reach 1370 million by 2030
and 1600 million by 2050. We must produce 289 and 349 MT of food grains throughout the
corresponding times to satisfy the demand. According to the country's current situation, area
under cultivation may continue to decrease, and by 2030, more than 20% of the current

cultivable area would be used for non-agricultural purposes. The difficulty is exacerbated in



India by the falling average farm size and financial constraints that prevent larger agricultural
investment because 80 percent of farmer families belong from small or middle class group.
Productivity improvement could be a crucial answer for ensuring nutrition and food security
for a large population. This entails the use of scientific agronomic methods and technologies
to increase the productive potential of conventional agricultural systems [Singh et al.2022;
Sharma et al.2019; Soni et al. 2014].

Farming system research is a comprehensive approach to problems faced by small and
marginal farms [Behera and France, 2016]. The integrated farming system is a strategy for
resource management that attempts to generate agricultural goods in an inexpensive and
sustainable way to meet a range of farm household demands while protecting the resource
base and maintaining excellent environmental quality. IFS promotes resource management
and makes use of readily available resources in the local area to address sustainable use of
land, water, and biota on the farm. It also covers nutritional security, food security, economic

security, and security of livelihood.

METHODOLOGY
Sampling Design:
Multi-stage sampling technique was utilized to choose the district, block, villages, and

farmers.
Study Area:

The majority of the rural population of Uttar Pradesh's 75 districts works in agriculture, with
dairy farming serving as their primary industry after agricultural production. Sultanpur was
purposefully chosen for the research since it is one of the areas where dairy farming is mostly
conducted as an addition to the agriculture system. Two blocks, Kurebhar and Dhanpatganj,
were purposefully chosen based on having the most land under this farming technique out of
the 14 total blocks in Sultanpur district. The list of blocks was organized in increasing order
according to the area under cultivation in the area.

Data Collection:

Using a pre-tested interview plan, the primary information on the farmers was acquired
through personal interviews. The necessary secondary information was gathered using a
range of sources, including books, diaries, reports, and the files of the district and block

headquarters, including research papers, articles, and district statistics reports.



Analytical Tool:
Production Function Analysis:
Cobb-Douglas production function was used to examine the effectiveness of resource

usage in an integrated farming system. The Cobb Douglas production function has the

following mathematical form:

Where,
Y= Gross income in Rs/farm
X1= Area under different crops in ha
X2= Number of dairy animals
X3= Human labour in man days per farm
X4= Fertilizers in Kg/farm
a = Intercept and
b1, b2, b3and b4 are regression coefficients
For the analysis of production function in respect to Cobb- Douglas Statistical Package for

Social Sciences (SPSS) software was used.

RESULTS AND DISCUSSION

In order to assess the effectiveness of the primary resources used in the production of
the Kharif and Rabi crops viz., Field + Seeds (X;), Labour(Xy), irrigation(X3) and fertilizer
(X4) the production function analysis was conducted. The cobb Douglas production function

was investigated as the best fit, and the resulting findings are compiled in this section.

Table.1: Resource Use Efficiency of different households under IFS for kharif and Rabi

Crops:
Particulars Kharif Rabi
Production Elasticities
(X1 to Xy) Paddy Sugarcane Urd Wheat Mustard Gram
MARGINAL FARMERS
X 0.07** 0.05 0.18 0.02 0.22 0.26**
(0.12) (0.04) (0.25) (0.30) (0.43) (0.30)
X, 0.20 0.44 0.21** 0.04 0.15* 0.18*
(0.35) (0.25) (0.23) (0.04) (0.42) (0.10)




X3 0.25 0.23** 0.29 0.22 0.29** 0.24

(0.44) (0.10) (0.09) (0.19) (0.34) (0.07)

X4 0.39 0.62 0.15 0.62* 0.23 0.22

(0.62) (0.32) (0.04) (0.31) (0.30) (0.18)

Return to Scale 0.92 0.96 0.85 0.91 0.91 0.90
R’ 0.85 0.86 0.90 0.87 0.86 0.86

SMALL FARMERS

X, 0.25 0.19** 0.26 0.01** 0.15* 0.08

(0.27) (0.55) (0.37) (0.11) (0.64) (0.14)

X, 0.28 0.24* 0.26 0.41* 0.39 0.23

(0.22) (0.19) (0.23) (0.14) (0.72) (0.16)

X3 0.12 0.06 0.19 0.03 0.23 0.17

(0.04) (0.46) (0.33) (0.05) (0.42) (0.09)

X4 0.23** 0.46 0.14* 0.46* 0.08 0.39*

(0.33) (0.27) (0.54) (0.17) (0.15) (0.14)

Return to Scale 0.89 0.91 0.86 0.90 0.87 0.89
R? 0.87 0.89 0.88 0.88 0.86 0.87

MEDIUM FARMERS
(Semi Medium + Medium)

X1 0.16 0.43** 0.31 0.26** 0.44 0.16*

(0.26) (0.10) (0.16) (0.45) (0.39) (0.54)

Xs 0.31 0.10* 0.35 0.10 0.37** 0.18

(0.25) 0.77) (0.40) (0.29) (0.70) (0.46)

X3 0.32 0.28 0.09* 0.22 0.03 0.31

(0.24) (0.13) (0.27) (0.33) (0.59) (0.39)

X4 0.04* 0.01 0.07 0.27 0.01 0.21

(0.19) (0.01) (0.11) (0.30) (0.13) (0.31)

Return to Scale 0.85 0.88 0.85 0.87 0.86 0.87
R? 0.91 0.94 0.93 0.95 0.94 0.90




*Significant at 1% level of probability
**Significant at 5 % level of probability

Elasticity of Production

Table 1 demonstrates that the coefficient of multiple determinant (R2) on the marginal
size group of the kharif crop in paddy is 0.85, sugarcane is 0.86, and urd is 0.90, while in the
rabi crop wheat is 0.87, Mustard is 0.86, and Gram is 0.86, respectively, and indicating that
all the explanatory variable viz., Field + Seeds (X1), Labor (X2), irrigation (X3), and
fertilizer (X4).

In a manner similar to this, the coefficient of multiple determinants (R2) on the small
size group of the kharif crop in paddy is 0.87, sugarcane is 0.89, and urd is 0.88, while in the
rabi crop wheat is 0.88, Mustard is 0.86, and Gram is 0.87, indicating that all the explanatory
variables, such as Field + Seeds (X1), Labour (X2), irrigation (X3), and fertilizer (X4)
together.

The coefficient of multiple determinants (R2) in the medium size group of the kharif crop in
paddy is 0.85, sugarcane is 0.88, and urd is 0.85, while in the rabi crop in wheat is 0.87,
Mustard is 0.86, and Gram is 0.87, indicating that all the explanatory variables, such as field
+ seeds (X1), labor (X2), irrigation (X3), and fertilizer (X4) together contributed in the kharif
crop.

Significant of factor of production

Table 1 showed that the elasticity of output for the kharif crop on marginal farms was
substantial at 5% for paddy urd and sugarcane. While the mustard and gram crops in X1 and
X3 were significant in the rabi crop at 5% each, the wheat and mustard crops in X2 and X4
were significant at 1% each. Similar to large farms, the elasticity of output in small farms was
substantial at 5% in paddy and sugarcane with regard to X4 and X1. While the X1 crop in
rabi was significant at 5% in wheat, the X2 and X4 crops in wheat and the X1 crop in

mustard are significant at 1%.

While in medium farm, the elasticity of production in kharif crop with respect to X;
were significant at 5 percent in sugarcane. But in rabi crop in X; and X, were significant at 5

percent in wheat and mustard while in X; of gram are significant at 1 percent.

Return to scale



The return to scale for marginal farmers in the rabi crop, which comprised wheat,
mustard, and gram, was 0.91, 0.91, and 0.90, respectively, while the kharif crop, which
included rice, sugarcane, and urd, was judged to be 0.92, 0.96, and 0.85 respectively. It is
inferred that if all factors were increased by 1% at once, the return on each agricultural
condition would increase by less than 1%. Similar to this, paddy's Return to Scale for small
farmers in the kharif crop study was 0.89, sugarcane's was 0.91, and urd's was 0.86. In the
study of the rabi crop, 0.90 for wheat, 0.87 for mustard, and 0.89 for gram were likewise
discovered to be sub-one. It is implied that raising every element by one percent at once

would result in an increase in return on each agricultural situation of less than one percent.

Return to scale for medium farmers in kharif crops was determined to be 0.85 for rice,
0.88 for sugarcane, and 0.85 for urd, respectively. In rabi crops, 0.87 for wheat, 0.86 for
mustard, and 0.87 for gram were determined to be less than unity. It is inferred that increasing
all factor by one percent simultaneously result in increase of the return by less than 1 percent

on each farm situation.

Table.2: Resource Use Efficiency of Dairy Farming under IFS

Farm Groups Independent Variables Return to Scale R’
Green+ Dry Concentrates Health Labour (On the basis of
Fodder (X,) (Xy) Care (X3) (Xq) Milk production)
Marginal 0.35 0.27* 0.38 -0.10 0.90 0.88
(0.18) (0.17) (0.22) (-0.08)
Small 0.44 0.33** 0.46** -0.08 1.18 0.93
(0.21) (0.13) (0.16) (-0.03)
Medium 0.32 0.39** 0.45* -0.09 1.04 0.91
(Semi Medium (0.20) (0.11) (0.15) (-0.79)
+ Medium)

** Significant at 5% significant level

*Significant at 1% significant level

Elasticity of Production

The production function analysis was carried out to determine the efficiency of

various resources (Green+ Dry Fodder, Concentrates, Health and labour) used in the Dairy




farming. Cobb-Douglas production function was found best fit to the data, and applied for the

analysis.

Table 2 provides the predicted values for production elasticity, standard error, the
coefficient of multiple determinations (R2), and returns to scale for dairy farming by various
size groups of farms. The Table makes clear that the co-efficient of multiple determinations
(R2) for farms in the marginal, small, and medium size groups were, respectively, 0.88, 0.93,
and 0.91. It is evident from the above co-efficient of multiple determination of the marginal,
small, and medium size group of farms that all four independent input variables—Green+
Dry Fodder, Concentrates, Health, and Labor—contributed 88.00 percent, 93.00 percent, and
91.00 percent to these farms.

Out of four independent variables Green+ Dry Fodder, Concentrates, Health and
labour, two variables i.e. Concentrates and Health were found statistically significant at 1%
level of probability in case of marginal and medium size group of farms respectively. In case
of small size group of farms Concentrates and Health while in medium only health had
significant relationship at 5% level of probability and rest variable were not associated

significantly with the yield.

The marginal, small, and medium-sized agricultural groups' returns to scale were 0.90, 1.18,
and 1.04, respectively. Small and medium farms found returns to scale to be more than unity
whereas marginal farm types found returns to scale to be less than unity. It implies that the
scale effects of dairy farming are decreasing for small and medium farms while growing for

marginal farms.
CONCLUSION

According to the production function analysis, for a medium-sized group, the production
elasticities for the kharif crop of paddy, sugarcane, and urd are 0.85, 0.88, and 0.85,
respectively, while for the rabi crop of wheat, they are 0.87, Mustard, 0.86, and Gram, 0.87,
respectively. The production elasticities of Green+ Dry Fodder, Concentrates, Health, and
Labor in marginal, small, and medium size groups farms were 0.88, 0.93, and 0.91,
respectively, according to the analysis of the production function of the dairy industry.
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