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Abstract: This paper explores the estimation of responsiveness factors of productivity
in major crops in Bhopal District. The study is based on primary- data (2021-22).
The dependent variable is yield of crop (kg|ha), independent variables are labour use,
machine use(whr.|ha), irrigation machine use(whr.|ha), Animal use(whr.|ha), seed
use(kg\ha), Fertiliser use(kg\ha), farm yard manure use(Qtl.\ha),tractor dummy use,
education of household head (year), age year The result of regression analysis show
as the yield of cotton is 584 kg per hectare and standard error is (0.276), So it shows
that the addition implementation of labour will not be helpful to increase the yield of
cotton crop. Machine use had positive impact upon yield of cotton and is significant
at 5 percent level of significance. On the other side there seems negative impact on
yield if increase the working hours of irrigation machine use, animal use and seed
use. Fertilizer use had positive impact on yield and is significant at 10 percent level of
significance. Education of house hold had positive impact on yield but is not significant.
The results of regression in gram cultivation shows that yield of gram had negative
impact of labour use this means that gram is not labour intensive. While as results of
regression shows that yield had positive impact of machine- use, tractor and education
of house hold.
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INTRODUCTION

Madhya-Pradesh is the only State who ranks first regarding production
of Soyabean, gram, urad, tur, linseeds and second in the production of
maize, sesame, moong and third in the production of wheat, sorghum,
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Barley. Agriculture is heart of indian Economy large number of population
depends on agriculture. Before Independence the agricultural- production
and productivity was very low because of the lower rate of return on factor
of production which may be attributed to poor farm management practices,
lower use of technology poor infrastructure. After Independence there
seems to be increase in agricultural production and productivity it was
because of the green - revolution the main aim of the green- revolution
was to diminish poverty and malnutrition. Most of the Indian states take
benefit from green-revolution Uttar- Pradesh, Punjab and West-Bengal but
some of the States legged behind Madhya- Pradesh was among them. The
State performed noteworthy growth during the last two decades but we
have to take keen interest on the agricultural- production and productivity.
Some crops lost its area due to low and unstable production. Inputs response
positively to agricultural productivity enhancing in Bhopal District. The
dependent variable is yield of crop (kg\ha), independent- variables are
labour- use (whr.\ha), machine-use, irrigation- machine, Animal- use, seed-
use, fertilizer-use, farm- yard-manure use, tractor, education of house hold
head, age.

Kadaptti R. G. and S. T. Bagalkoti (2014) The small farms have been
the main obstacle for food security and poverty allivation measures like
providing modern technology, information and knowledge for better skills
and extended credit have been suggested for higher productivity of small
factors.

Savastano Sara and Pasquale L. Scandizzo they study that land
productivity and farm -size are systematically related and the intensity of
this relationship depend on one or more latent variables, directly related to
total factor- productivity.

Assuncao J. Juliano and Maitreesh Ghatak (2003) explains the
relationship between farm- Size and productivity interms of diminishing
returns with respect to land and other inputs according to the Author
there exists no credit market and heterogeneity in farmer skills. The result
was that if there is a given level of income the skill full peasants are more
likely to became farmers than that of unskill full peasants by raising their
wages.

Ramesh Chand et al., (2011) The Authors put their serious attention
on the income and livelihood of Small- holders, they under taken the
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debates on farm- Size and agricultural productivity by suggesting policy
measures in order to assemble both the problems of raising productivity
and improvement of agriculture as well as income and livelihood of
small holders, the results find that the small holders, the results find that
the small farmers are superior in production process but there seems
to be weakness interms of generating adequate income and sustaining
levilihood.

Singh, et.al, 2013 the study finds that the existing form of Indian
Agriculture came from the food shortage faced by the country during the
1960s. Our nation was struggling with food shortages since Independence,
as part of India have been over populated and under developed due to the
partition at the time of Independence most of the fertile area had gone to
Pakistan territory, during 1960,s country import food grains from USA at
that time the imported food grain was not edible due to poor quality.

DATA AND METHODOLOGY

The present study is based on primary data collected during the period
of (2021-2022) in Madhya Pradesh of Bhopal District. The primary data
collected for inputs and output of the agricultural production. The inputs
data consists of dependent variable yield(kg\ha) and independent variables
consists of labour- use, machine- use, seed- use, fertilizer- use, farm-yard
manure use, fertilizer-use, farm- yard manure use, tractor, education of
household head, age. Regression analysis has been used to determine the
relationship between dependent and independent variables

Dependent Variables
> Yield of crop (kg\ha)

Independent Variables

» Labour use (whr\ha)

Machine use(whr\ha)
Irrigation Machine use(whr\ha)
Animal use(whr\ha)

Seed use(kg\ha)

Fertilise use(kg\ha)

YV V V V V
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Farm yard manure use(Qtl\ha)
Tractor dummy(if yes=1 otherwise=0)

Education of household head (year)

YV V V VY

Age year
To identify the relationship of exogenous variables with agricultural

productivity in Madhya Pradesh, the working model of multiple log linear
regression is used as below:

Y.=B,+B, LU + B, *MU + B, *IMU, + B, *AU, + B, * Fertuse, + B, * FYM,
+ B, * Tractor, + B, + EduHH, + B, * AgeHH_ + |,

Where

Y, = Crop Yield of i crop.

LU, = Labour use (Whrs/ha) in i crop.

MU, = Machine use (hrs/ha) in i crop.

IMU, = Irrigation machine use (hrs/ha) in i crop.

AU, = Animal use (hrs/ha) in i crop.

Fertuse, = Fertiliser use (Kg/ha) in i crop.

FYM. = Farm Yard Manure use (Qtl\ ha)

Tractor, = Dummy variable for tractor ownership (if yes then=1 otherwise

=0)
EduHH, = Education level of household head (Schooling Year)
AgeHH, = Age of household head (Years)
Here B, presenting intercept and f, to {3, are coefficients (parameter for
estimation) and p presenting error term.
RESULTS AND DISCUSSION

As we know that agriculture is the predominant source of levlihood for
the Indian Economy. The Government implemented various programmes
for providing incentives to cultivators for augmenting crop production,
the most important element in crop production is improving agricultural-
technology in the form of high yield variety seeds.
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Table 1: Determinants of yield in cotton cultivation (Regression results)

Particulars Parameter | Standard | t Value | Pr> |t
Estimate Error
Dependent variable: Yield (Kg./ha)
Intercept 2759.751 803.902 3.430 0.075
Labour use (Whr./ha) 0.584 0.276 2.120 0.169
Machine use (Whr./ha) 31.277 5.346 5.850 0.028
Irrigation machine use (Whr./ha) -4.604 0.691 -6.660 0.022
Animal use (Whr./ha) -3.541 0.855 -4.140 0.054
Seed use (Kg./ha) -2314.268 601.162 -3.850 0.061
Fertiliser use (Kg./ha) 2.363 0.584 4.050 0.056
Farm Yard Manure use (Qtl./ha) -4.609 2.005 -2.300 0.148
Tractor dummy (if yes=1 otherwise =0) | -141.718 67.521 -2.100 0.171
Education of household head (year) 10.272 3.884 2.640 0.118
Age Year 4.885 1.614 3.030 0.094
Family Size (No.) 63.254 12.067 5.240 0.035
R2 0.9977
Adjusted R2 0.9849
F Statistics 78.26**

Source: Authors estimations based on primary survey data

The results of multiple regression analysis have been shown in the
table 1Yield of the cotton was the dependent variable in the equation. The
coeflicient of labour use was founded 0.584 but not significant. So it shows
that the addition implementation of labour will not helpful to increase the
yield of cotton crop. The coefficient of machine use was founded 31.27 and
it was significant at 5 level of significance which means with the additional
apply of one workhour of machine the yield of cotton has been increased
by 31.27 Kg/ha surely atleast 95 times out of 100 trials. In the same way,
the positive coeflicient of fertiliser use, age of household head, and size of
family was founded 2.36, 4.88, and 63.25 respectively which was significant
at different level of significance. That means the more use of respective
determinant was helped to increase in yield of cotton in Bhopal district. It
is a well establish fact that the cotton cultivation is a labour intensive crop,
because the plucking of cotton has not been replaced with any machine and
most of the activities have been through labour. The cotton grown in the
kharif season and the dependency of cotton on artificial irrigation has been
very low as a result the coeflicients of irrigation machine use was founded
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negative (-4.60), and significant at 5 per cent level of significance means the
extra implementation of irrigation machine not helpful to increase in cotton
yield.

Table 2: Determinants of yield in Gram cultivation (Regression results)

Particulars Parameter | Standard | t Value | Pr> |t
Estimate Error

Dependent variable: Yield (Kg./ha)

Intercept 1947.753 480.444 4.050 <.0001

Labour use (Whr./ha) -0.666 0.654 -1.020 0.310

Machine use (Whr./ha) 43.827 16.520 2.650 0.009

Irrigation machine use (Whr./ha) 1.942 2.180 0.890 0.375

Animal use (Whr./ha) -2.162 6.282 -0.340 0.731

Seed use (Kg./ha) -6.046 3.820 -1.580 0.116

Fertiliser use (Kg./ha) -3.367 2.803 -1.200 0.232

Tractor dummy (if yes=1 otherwise =0) | 102.211 63.703 1.600 0.111

Education of household head (year) 3.250 6.947 0.470 0.641

Age Year -4.149 2.285 -1.820 0.072

Family Size (No.) -14.309 14.562 -0.980 0.328

R’ 0.1663

Adjusted R? 0.1059

F Statistics 2.75%*

Source: Authors estimations based on primary survey data

The Table 2 shows determinants of yield in gram cultivation, it is clear
from the table that regression analysis between dependent variable yield and
labour is negative this means that gram is not labour intensive and level of
significance is not significant. Regression results of machine use was founded
positive and more (43.827) and was significant at 1% level of significance,
regression results of irrigation machine use founded positive (1.942) but is
non- significant. Regression results of animal-use, seed-use, fertilizer use
was founded negative and non-significant at different levels of significance.
Regression analysis of tractor was founded more and positive this means
that tractors was used more in yield of gram. Regression results of education
of house hold was founded positive (3.250) and level of significance was
founded non- significant. Regression results of age was founded negative
(-4.149) and level of significance was founded significant. The regression
results of family size founded negative (-14.309) and level of significance
was founded non-significant, the value of adjusted R *is 0.1059.
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Table 3: Determinants of yield in maize cultivation (Regression results)

Particulars Parameter | Standard | t Value | Pr> |t|
Estimate Error

Dependent variable: Yield (Kg./ha)

Intercept 4596.32 3153.20 1.46 0.1706
Labour use (Whr./ha) -0.40 2.39 -0.17 0.8698
Machine use (Whr./ha) 212.55 128.78 1.65 0.1248
Animal use (Whr./ha) 48.82 14.97 3.26 0.0068
Seed use (Kg./ha) -262.81 95.61 -2.75 0.0176
Fertiliser use (Kg./ha) 5.36 6.68 0.8 0.4382
Farm Yard Manure use (Qtl./ha) -76.70 30.54 -2.51 0.0273
Tractor dummy (if yes=1 otherwise =0) | -246.78 229.18 -1.08 0.3027
Education of household head (year) -4.95 29.73 -0.17 0.8707
Age Year 5.41 13.29 0.41 0.6911
Family Size (No.) -123.93 75.53 -1.64 0.1268
R? 0.8547

Adjusted R? 0.7336

F Statistics 7.06%**

Source: Authors estimations based on primary survey data

The Table 3 above shows determinants of yield in maize cultivation, it
is clear from the table that regression analysis between yield and labour is
negative (-0.40) and level of significance is non-significant this means that
maize is not labour intensive. Regression analysis of machine use is positive
(212.55) more machines are used in maize cultivation and level of significance
is not significant. Regression results of animal use is positive (48.82) and
level of significance is 1%, regression results of seed use is negative (-262.81)
and level of significance is 5%. Regression analysis of fertilizer use is positive
(5.36) and level of significance is not significant. Regression analysis of
farm yard manure use is negative (-76.70) and level of significance is 5%,
regression analysis of tractor and education of household is negative (-246.78,
-4.95) and level of significance is non-significant. Regression results of age is
positive (5.41) and level of significance is non-significant. Regression results
of family- size is negative and level of significance is non-significant. The
summary statistics shows that the model was not appropriate and best fit.
The value of adjusted R*is 0.7336 which shows 73% of total variance in the
selected model, the value of F-statistics is significant at 1%.
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Table 4: Determinants of yield in paddy cultivation (Regression results)

Particulars Parameter | Standard | t Value | Pr> |t
Estimate Error

Dependent variable: Yield (Kg./ha)

Intercept 1420.89 556.70 2.55 0.0148
Labour use (Whr./ha) 1.59 0.68 2.33 0.0251
Machine use (Whr./ha) -29.77 16.70 -1.78 0.0827
Irrigation machine use (Whr./ha) 2.12 3.31 0.64 0.5258
Fertiliser use (Kg./ha) -1.63 2.95 -0.55 0.5835
Farm Yard Manure use (Qtl./ha) 9.54 7.01 1.36 0.1819
Tractor dummy (if yes=1 otherwise =0) | -301.06 240.00 -1.25 0.2174
Education of household head (year) 32.47 16.03 2.03 0.0499
Age Year 20.42 11.59 1.76 0.0861
Family Size (No.) -18.74 45.22 -0.41 0.6809
R? 0.3659

Adjusted R? 0.2757

F Statistics 2.44**

Source: Authors estimations based on primary survey data

The Table 4 shows determinants of yield in paddy cultivation. It is
clear from the table that regression results between yield and labour is
positive (1.59) and level of significance is 5%, regression results of machine
use is negative (-29.77), level of significance is 10%. Regression results
of irrigation machine use is positive (2.12), level of significance is non-
significant. Regression results of fertilizer-use is negative (-1.63) and level
of significance is non-significant. Regression results of farm yard manure
use is positive (9.54), but level of significance is non-significant. Regression
results of education of house hold head is positive and level of significance
is 5%. Regression results of age is positive (20.42) and level of significance
is 10%. Regression coeflicient of family size is negative (-18.74) and level of
significance is non-significant.

Table 5 shows determinants of yield in soyabean cultivation. It is clear
from the table that regression analysis between yield and labour is negative
(-0.012), level of significance is also non-significant. Regression results of
machine use is positive (26.258) and level of significance is 1% this means
more machines are used in soyabean cultivation. Regression results of
animal use is negative (-0.504), level of significance is non-significant.
Regression results of seed use is negative (-3.518), level of significance is
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Table 5: Determinants of yield in soyabean cultivation (Regression results)

Particulars Parameter | Standard | t Value | Pr> |t
Estimate Error

Dependent variable: Yield (Kg./ha)

Intercept 1506.649 241.197 6.25 <.0001

Labour use (Whr./ha) -0.012 0.153 -0.08 0.9365

Machine use (Whr./ha) 26.258 7.886 3.33 0.001

Animal use (Whr./ha) -0.504 1.452 -0.35 0.7289

Seed use (Kg./ha) -3.518 2.274 -1.55 0.1227

Fertiliser use (Kg./ha) 0.402 0.893 0.45 0.6532

Farm Yard Manure use (Qtl./ha) 1.279 0.939 1.36 0.1742

Tractor dummy (if yes=1 otherwise =0) 10.122 27.015 0.37 0.7081

Education of household head (year) -3.215 2.828 -1.14 0.2564

Age Year 0.352 0.951 0.37 0.7115

Family Size (No.) -32.565 6.166 -5.28 <.0001

R’ 0.2571

Adjusted R? 0.2329

F Statistics 6.49°°*

Source: Authors estimations based on primary survey data

Table 6: Determinants of yield in wheat cultivation (Regression results)

Particulars Parameter | Standard | t Value | Pr> |t
Estimate Error

Dependent variable: Yield (Kg./ha)

Intercept 2828.910 841.569 3.36 0.0009
Labour use (Whr./ha) 0.422 0.371 1.14 0.2556
Machine use (Whr./ha) 5.571 12.756 0.44 0.6626
Irrigation machine use (Whr./ha) 2.109 0.779 2.71 0.0071
Animal use (Whr./ha) -9.013 3.365 -2.68 0.0077
Seed use (Kg./ha) 2.444 6.076 0.4 0.6878
Fertiliser use (Kg./ha) 8.157 1.137 7.17 <.0001
Tractor dummy (if yes=1 otherwise =0) | 178.102 65.934 2.7 0.0072
Education of household head (year) -15.663 6.332 -2.47 0.0138
Age Year -6.945 2.536 -2.74 0.0065
Family Size (No.) -27.343 15.291 -1.79 0.0745
R? 9.43%*

Adjusted R? 0.2023

F Statistics 0.1808

Source: Authors estimations based on primary survey data
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non-significant. Regression results of fertilizer use is positive (0.402), level
of significance is non-significant. Regression analysis of farm yard manure
use is positive (1.279), level of significance is non-significant. Regression
analysis of tractor is positive (10.122), level of significance is non-significant.
Regression analysis of education of house hold head is negative (-3.215),
level of significance is non-significant. Regression analysis of age is positive
(0.352), level of significance is non-significant. Regression analysis of family-
size is negative (-32.565), but level of significance is 1%. Value of R?is 0.2571,
value of adjusted R* is 0.2329, value of F is 6.49

Table 6 shows determinants of yield in wheat cultivation, it is clear
from the table that regression analysis between yield and labour was
founded positive (0.422), level of significance was founded non-significant.
Regression analysis of machine use was founded positive (5.571), level of
significance was founded non-significant. Regression analysis of irrigation
machine use was founded positive (2.109), level of significance was 1%.
Regression analysis of animal use was founded negative (-9.013), level of
significance was 1%. Regression analysis of seed use was founded positive
(2.444), level of significance was non-significant. Regression analysis
of fertilizer use was founded positive (8.157), level of significance was
1%. Regression analysis of tractor was founded positive (178.02), level of
significance was founded 1%. Regression analysis of education of house
hold was founded negative (-15.663), but level of significance was founded
significant. Regression analysis of age was founded negative (-6.945), level of
significance was founded 1%. Regression analysis of family size was founded
negative (-27.34), level of significance was founded 10%. Value of R? is 9.43,
value of adjusted R? 0.2023, value of F 0.1808.

CONCLUSION

The responsiveness factors of productivity in major crops in Bhopal District.
According to the results of the regression analysis the dependent variable yield
of cotton crop was founded positive and significant with labour use, coefficient
value of irrigation machine use, fertilizer use and farm yard manure use was
founded positive. However, the association of machine use and animal use
was founded inverse and significant. The coeflicient of seed use was founded
negative and non-significant, according to the results of multiple regression
analysis the coefficient of labour use was founded positive and non-significant.
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So it shows that the addition implementation of labour will not be helpful to
increase the yield of cotton crop. The coeflicient of machine use was founded
positive and it was significant which means the additional apply of one work
hour of machine the yield of cotton has been increased. In the same way, the
positive coefficient of fertilizer use, age of house hold head and size of family
was founded positive. That means the more use of respective determinant was
helped to increase in yield of cotton in Bhopal district. It is a well establish fact
that the cotton cultivation is a labour intensive crop, because the plucking of
cotton has not been replaced with any machine and most of the activities have
been through labour. Regression results of machine use, irrigation machine
use, tractor, education of house hold was founded positive in gram, regression
results of family size founded negative correlation coefficient between yield
and labour of maize was founded positive.

References

Ahmd, M. & Qureshi, S.K. (1999). Recent evidence on farm-size and land productivity
implications for public- policy. The Pakistan Development Review 38(4), pp, 1135-
1153.

Amer, Journal of agricultural Economics. 101 (3): 790-806, doi:10. 10931 ajae\aay 104.

Assuncao, J. J. & Maitreesh, G. (2003). Can unobserved heterogeneity in farmer ability
explain the inverse relationship between farm-size and productivity. Economic
letters 80 (3) 71-95.

Bhatt S. M. & Bhat, S.A. (2014). Technical efficiency and farm size productivity-
micro level evidence from Jammu and Kashmir. International journal of food and
agricultural Economics,2(4), pp. 27-49.

Banik Arindam(1994),” Farm- size, factor productivity and returns to scale under
different types of water management,” Economic and political weekly, December
31,1994 pp: A175-A182.

Chada G.K (1978), Farm-size and productivity revisited some notes from recent
experience of Punjab,” Economic and Political Weekly, September 30, 1978 Pp:
A87-A96.

Chand Ramesh, PA Lakshmi Prasanna, Aruna Singh (2011) Farm size and
productivity: understanding the strengths of small holders and improving their
livelihoods,” Economic and Political Weekly, june 25, 2011 Vol XLVI no.26 and 27.

Chattopadhyay Manabendu, Atanu Sengupta (1997),” Farm size and productivity A
new look at the old debate,” Economic and Political weekly, A-172, A-175, December
27,1997.



12 Saira Banoo and Archana Sharma

Dev S Mahendra (1991),” constraints on agricultural productivity: A District Level
Analysis,” Economic and Political Weekly, pp: A126-A134.

Dogra Bharat (2002),” Land- Reforms, Productivity and farm size,” Economic and
Political weekly, E-3 Journal of Sciences and Technology February 2016, Sec A,
vol.5, No. 1, 103-115.

Gilligan O. Daniel (1998), Farm- size, Productivity and Economic- efficiency;
Accounting for differences in efficiency of farms by size in Honduras January 1998
http:// www.research gate. Net\publication\23507554.

Gulati, A., Pallavi, R, and Sharma, P. (2017). Making Rapid Strides- Agriculture in
Madhya Pradesh sources, Drivers, and Policy Lessons, Working Paper, Indian
council for Research on International Economic Relations.

GV Anupama and Thomas Falk (2018) Effect of Farm Size on Farm
Productivity: empirical evidences from India, http: \\ www.researchgate.net\
publication\324106425.

Jin Songqing and Deininger Klaus (2018),” can labour market imperfections explain
changes in the inverse farm-size- productivity relationship congitudinal evidence
from rural India: Article in Land Economics, may 2018 DO1:10.3368\ le.94.1.239]

Kadapatti R.G. and S.T. Bagalkoti (2014),” Small- farms and agricultural productivity
a macro analysis,” international journal of Social Science studies, vol.2, no. 3, july.

Ladvenicova Jana (2015),” The relationship between farm size and productivity in
Slovakia: visegrad journal on Bioeconomy and sustainable development DO1: 10.
15 15\ vjbsd-2015-0011.

Mahesh R (2000),” Farm-size productivity relationship some evidence from Kerala,”
Kied, working paper no.2.

Patel Amrit (2016),” Digital India reaching to small, marginal and women farmers,”
International journal of Research Patel vol.4 (iss7)1SSN-2394-3629 (P).

Pol Barbier (1984),” Inverse relationship between farm size and land productivity A
product of Science or imagination?”, Economic and Political Weekly, Vol XiX no.s
52. And 53, Review of agriculture, December 1988 PP: A163-A172.

Saini G.R (1976),” Green- Revolution and the distribution of farm incomes”, Economic
and political weekly, review of agriculture March 1976 pp: A17-A21.

Saini, G.R. and N Bhattacharya (1972),” Farm-Size and productivity A fresh look’,
Economic and Political Weekly, vol.9 No.13, pp: A63-A72.

Savastano Sara and Pasquale L. Scandizzo (2017),” Farm-size and productivity: A
direct-inverse- direct-relationship,” WPS8127.

Sharma and Saira (2020),” Changing Status and trends of Agriculture Development a
Study of Bhopal District (Madhya Pradesh) vol. 1, No. 2, 2020, 89-99.



Estimation of Responsiveness Factors of Productivity in Major Crops 13

Sharma H.R. and Sharma R K. (2000),” Farm-size, productivity relationship: empirical
evidence from an agriculturally developed region of Himachal Pradesh. Indian.
Journal of Agriculture Economics vol.55, No. 4, Oct-Dec. 2000.

Sheng Yu, Jiping Ding and Jikum Huang (2019),” The relationship between farm-size
and productivity in agriculture,” Evidence from maize production in Northern
China,

Singh Jagdeep (2016), The relationship between farm-size, productivity and
profitability: A case study of District Mansa and Jalandhar an International Peer
Review.

Singh Jagdeep, Nirmal Singh and Saira banoo (2020),” Farm-size and productivity
relationship in soyabean cultivation: Empirical Evidence from Madhya Pradesh
Agriculture, indian journal of Economics and Development, vol.16 (03): 59-463.

Singh Nirmal, Jagdeep Singh, Saira banoo and Rubeena Akhter (2021),” Relationship of
Farm-size, productivity and profitability of Wheat cultivation in Indian Agriculture,
in book: performance of Indian Economy during the covid 19 pandemic, N.B.
publication, Ghaziabad 9201102) India.

Singh, j, and Kaur, A. (2018). Tackling Regional Imbalances in agriculture. Kurukshetra,
Feb. pp: 60-64. Retrieve.

Singh, J, Kaur, A.P, and Singh, A. (2016),” Empirical Analysis of Area Response in
crop production of Punjab, International Journal of Social Science, Management
studies, vol.

Singh, J., Dutta, T., Singh, J., and Singh, N. (2019),” Farm Size and technical efficiency
relationship in major cotton producing States: Empirical evidence from the cost of
cultivation survey data. Rest. Bus, 118(11), 1314-1329.

Singh, J., Singh, A., Singh, N., Tomar, T. S., and Sachdeva, H. (2018) Growth trajectory
and inter- regional agricultural disparity: A study of Madhya Pradesh. Indian
Journal of Economics and Development, 14(4), pp: 464-472. Retrieve: https: \\
www. Researchgate.net\publication\ 327910656- Growth- trajectory-and- inter-
regional- agricultural- disparity- a- study- of Madhya- Pradesh.

Singh, J., Singh, N. and Singh, A. (2018),” Empirical Evidence of farm-size Efficiency
relationship of Gram cultivation: A case study of Madhya Pradesh. Emerging
trends, issues and challenges in business Economics (Edts: Chanchal Kumar
Buttan and A.P. Singh), pp-420-427.

Townsend R.EJ. Kirsten, N. Vink (1998),” Farm size, productivity and returns to scale in
agriculture revisited”, A case study of wine producers in South Africa, agricultural
Economics 19 (1998) PP: 175-180.



