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RESOURCE USE AND PRODUCTIVITY IN DRYLAND
AGRICULTURE IN NAGAUR DISTRICT (RAJASTHAN)

D.L. VYAS

Central Arid Zone Research Institute, Jodhpur-~42 003

ABSTRACT

Resource use and productivity in dryland agriculture in Nagaur district of
arid Rajasthan was examined for 1977-78 to 1979-80 for three faron size
groups by employing production function approach. All the components of
input-mix, excepting human labour, need additive adjustment for enhance-
ment of value productivity of crop output-mix on dryland farms.

INTRODUCTION

Efficient allocation of resources for rational crop production on dryland farms
is of crucial importance for growth oriented and unskewed agricultural production.
The development strategy for dryland agriculture in recent years had concentrated
more on the problems associated with crop production (Rangaswamy, 1986). Despite
the time tested viability of the existing crop prodution technology, the resource use
imbalances continue to adversely affect the marketable surpluses of agricultural
sector in western Rajasthan. Location of these imbalances thus assumes greater
relevance in the light of sizeable technological (Jodha, 1986), spatial and demographic
(Malhotra et aI., 1983) changes over time.

Earlier studies on the productivity and allocation of resources (Rajkrishna, 1964;
Saini, 1969; Singh and Pandey, 1971; Singh and Patel, 1973, Gaur, 1979, Sadhu and
Mahajan, 1981, and Sircar and Heady, 1983) had little relevance to dryland agriculture
in western Rajasthan. This study was, therefore, undertaken to estimate the resource
productivity and allocative efficiency of major resources on different size groups of
dryland farms in a typical arid district in western Rajasthan.

MATERIAL AND METHODS

The local and methodology of its selection has alread been described (cf. Vyas
1989).

Model specification

To estimate the resource prod uctivity and allocative efficiency of majer
resources, production fnnction of the following alternative forms were used:
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Linear

Cobb-Douglas

Semi-log

Exponential

Y = a-+-blXI + b2X2 + ---- +bn Xn+U---- (i)

Y = aXl ~lX2~2 --------Xn ~n u-------(ii)

Y = Log a -t" b} log Xl -+- b2 log X2 -+-
----- + bn log Xl>log u ------(iii)

Y Log= a-+-b1Xl+b1X2 +---+bnXn +u----(iv)

where 'a' was intercept, Xl, X2 ··· ··· x" and b), b2 ...•• · •• •·• ••.. ··•· bn were the
respective explanatory variables and regression coefficients, and' u' was random error.

The variables included in the farm production functions were:

Y = Total crop output value on the farm (Rs)

Xl = Total area cropped on the farm (ha)
X2 = Human labour (hired and owned) used on the farm (Man days)

X3 = Material inputs including expenses incurred in seed, manure, fertilizer
and plant protection material used on the farm (Rs)

X4 = Capital input (fixed cost) including the use depreciation on machinery
and implements, draught animals and interest on fixed capital (Rs)

Xs = Bullock labour induding human labour days attached (days)

X6 = Tractor power use (hours)

Table I. Valtle o( R Z in different (orms of farm production ftlnctions, 1977-80

Farm size and
Years Linear Cobb-Douglas Semi-log Exponential

Small
1977-78 56.29 56.08 4(U8 55.30

1978-79 43.89 56.32 43.31 52.0J

1979-80 67.27 71.05 51.63 61.70

1977-80 41.93 53.16 39.87 44.91

Medium
1977-78 42.32 67.99 49.72 46.94

1978-79 85.58 80.76 78.24 82.-7

1979- 80 65.75 71.34 59.07 75.16

1977-80 47.43 56.39 41.82 64.18

Large
1977-78 72.38 70.93 74.67 64.12

1978-79 70.66 70-72 liR.52 67.32

J979-80 73.85 70.42 74.27 68.01

1977-8() 60.86 64.31 65.86 54.25

All size
1977-78 55.84 56.24 49.45 55.44

1978-79 84.63 81.57 71.30 73.23

1979-80 81.57 84.99 62.52 73.13

1977-80 59.83 61.67 51.60 51.90
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The presence of multi-c::>lIinearity and its severity was simu Itaneously tested by
following the criteria set by Heady and Dillon (1968) and Klein (1965).

RESULTS AND DISCUSSION

Returns to scale

The regression coefficient estimated by Cobb- Douglas production function also
represent the production elasticities and their summation is direct indicator of increas-
ing (if> I), decreasing (if < I) or constancy of returns (if 2: bi = I) to scale. Irrespective
of the quality of survey years and farm size groups, the farm production function
generated constant returns to scale in dry land agriculture (Table 2). Obviously under
the exi,ting technological possibilities, the output enhancement would be directly in
proportion to the quantum of resource-mix. This finding is in consonance with earlier
studies of Khusro (1964). Rajkrishna (1964), Saini (1969) and Singh (1975).

Resource productivity

Farm size was found to be a major determinant for variations in the resource
productivity performance and production function registered a marked increase with
increas~ in the farm size and productivity was invariably related with the size but
for labour ancl material input, a reverse trend was discernible. Notwithstanding the
minor inter-size group variations, the farm capital and bullock labour did not signifi-
cantly contiributed the variations in the value of total crop output. Tractor use on the
other hand was productive on large farms. It could, thus, be concluded that in a good
rainfall year (1977-78), small farms used tractor power, human labour and material
input more judiciously. Medium farms, on the other hand, used only draft resources
(bullock and tractor power) more judiciously in good rainfall year (1977-78). Finally,
the large size farms used their land and human labour resources more judiciously
during good rainfall year (1977 -78). An overall agl!regation of all farms revealed that
the farms in Nagaur district, in general, used human labour (X2), material input (X3),
and tractor power (X6) rather judiciously.

In the average year (1978-79) barring tractor use (X6) for small farms and human
labour X2) for medium farms, resources did not contribute significantly to explain
the variation in the value of farms crop product-mix on small and medium size farms.
However on the large farm land (Xl), and human labour (X2) contributed positively
and significantly in explaining the variation in value of total crop output. Bullock
labour (X5) and tractor use (X6) on large farms had negative but significant
contribution. It can, thus, be inferred that large farms in arid district of Nagaur under
the pressure of aridity tried to diversify their portfolio by putting land and labour
resources to intensive use.



40 : VV AS

00o
-0
V)

00
N
N

o
0-o
'"

o
....,

'"t-
o
00 00

V)

o.
t-

"0

C
C
U

•....
00

U
N

.;;;

•....
t-o.•.
N

0\0,;'
N ~ ~

e 1'0 c

'"N

.;;:0 •........, ...., ....,
00 0 g
~oo
I I

N
00

<=
U
N

.;;;

....,
00
00.•.
.¢

t-
N
V)
N

M

'"N

-00
00
'<t
M

-M...,-
U
N

·Vi

N....,

.~
u
'".<:l '"o c
'-0o oso >z

c
;::
'"0c ~Cll8 0



RESOURCE PRODUCTIVITY IN DRYLAND AGRI : 41

\0 0\ ... •......., ...., ~...., \0 -.i-
'" '" \0 \0

...., ..•. ...., '"0 <"'l 0
V \0 N V

~ ": ": -
" " ;;, "" co * ,:::: " N

00 '" r-- N C\
r-- ..,. v '" M ..,
\0 V) V 0 r-- V \0 0
N 0 0 0 0
0 0 0 S 0 0 0 ~

* ;;* is 00 \0 N 0 isr-- 0\.., 0\ ...., 00 C\ V) V)

0 V M 0 N N '<t ..,
0 0 S 0 0 0 ~

0 0 0 0 S 0 0
I

~ ~ ~~ 0
V)

0\
IT, 00 '" N V)

00 0 0 0\ .... V)
.., .,.,

00
\0 r- oo V)

0 c:5 0 M
<2-

0 c:5
C c:5 0 0

N N 0\
r-- ;; V)

V r- •...• 00
0\ ...., \0 N 0 '"0 \0 0 ~ r-- r-- r--
0 c:5 C> c5 0

0 2- 8- 0 0I 0

• * *• \0 '"t- V " 0 " ;;, Cr-- 0 '" N M
r-- v .....• v a- M ..,. ••
V V 0 0\ M r-- 't)
ci S 0 S r-- 0 \0 tE0 <2- 0 8- ••0

• U

~ V) 00 <:10 \0 V) 0:: c
M 00

'"
N N N 00 C\ ..,. 0

0 0\
0 0 \0 <"'l 0\ ';;;

0 \C, M M N '"0 0 0 S- O
0

8- ~ •..~ 011

~
00 M 00 N '-
r-- <"'l M V) 0
00 \0 00 N ~r-- M 0 0
c<i '" N c<i ~•.. U•• :> <i~ ~•• ;>-

,~ C ~
"0 ••= U C•..

<Il 0 0

~ Q. u

00 00 ~ 00
•..- 00 00 <r- •• 0

:Q ... N
..c Q.

i:
C ~ '"•• ~01

E "0 ~ Cu 0 Q. C...• .2 •• N ••
~ 'Vi = U 01.., "0 co ,- <::: u•..:0 0 E •• o:l '" c <:::

~ ~ 0 'c'" CIl ....l < ••• co

C r-- ::l .- ell
r-- OllVl inI 0\ '- "... L.I.. • " ....



42: VYAS

In the drought year (1979-80) despite a generally high R2, only human labour
(X2) exerted positive and ~ignificant contribution in total crop output. Tractor use on
small farms and to some an extent on large farms was another important variable
which exerted influence on the explanation power of the estimated function. The
variance owing to farm sizes, upon aggregation exerted positive and significant effect
for land (Xl), human labour (X2) and tractor use (X6). It could thus be inferred that
the components of new technology including seed, ft:rtilizer and capital assets did not,
on an average, contribute towards the explanation of the variation in the existing total
crop output on sample dryland farms (Table 2).

On the aggregation of data for the three consecutive years, the positive and
significant effect of labrur and tractor use was clearly discernible irrespective of the
farm size variations in the sample farms. The results revealed that with incrt:ase in
the farm size, variable production inputs tended so exert negative influence on value
of crop output. The contribution of fixed capital assets was significant and increased
with increase in the farm size. Thus, it seems that farm size has more important role
to play in the productivity relationship and efficiency of resource use when capital
intensive techniques are employed. However, its statistical significance was restricted
to large farms. It could thus be inferred that despite inter-temporal variations in the
crop output performance. labour and tractor use had crucial con tribution to make in
explaining the variation in the crop output-mix. The technical component of the
production process had negative influence on farm productivity. It seems that
under all pervading aridity, the technology of crop production does not have an over-
whelming potential to succet:d. If the constnints on re~.ource-mix posed by aridity are
removed, one could expect &izeable pos;tive shift in the production surface. When
the production functions for all the years and farm sizes were aggregated, only the
labour and tractor use explained the variation in product-mix.

Resource allocation efficiency

A comparison of marginal value productivity of a given resource estimated
from production function with the acquisition cost or opport unity cost of the input
would provide the degree of allocative efficiency and would give an idea of possibilty
of resource adjustment at farm level. In the present case the marginal value producti-
vities were computed by using the regression coefficient estimated in 'Cobb-Douglas'
production function. The ratio of marginal value product to factor costs for different
size farms for the survey years revealrd that land was med near optimal on large
farms in drought (1979-80). Barring small and medium farms in drought year (1979-
80), increase in the land use capacity of dryland may in general result into increased
productivity. An exception, was, however, noticeable that land use on small farms
in good year (1977-78) where possibly land use was predominantly extensive cultiva-
tion of marginal and submarginal land, in general.~Results however, revealed that
in the long run, increase in land use intensity and discouragement of putting marginal
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and sub· marginal land under plough in all farm size groups may result in optimum
use of this crucial input (Table 3).

Material inputs were found to be excessive In use for all the farms size groups
in all the survey years except these on small farms. It thus seems that repeated
"owings due to erraticilY of rainfall and the attendant expenditure involved material
input turned out to be negative in their impact on crop output. An evolution of a
technology which could minimize the repetitive use of material input would inevitably
lead to enhanced productivity of this input (Table 3).

Capital inputs were found to be very productive in all the survey years excep-
ting the good rainfall year (1977-78). It seems that good year led to extra capital
use on farms in an attempt to (;over most of the farm areas leading to negative
productivity. It suggests that good rainfall yt:ar does not lead to excessive use of
capital. In all other SItuations, the results revealed that irrespective of farm size groups
and annual fluctuation, farms continue to remain capital starved. Increase in doses
of capital, in general, may lead to enhanced productiviy on the sample farms

(Table 3).

Table 3. Ratio of MVP to factor costs by size of farms (at Geometric Mean levels of

their inputs)

Year
farm size

1'177-78
Small
Medium
Large
All sized

1978-79
Small

Medium
Large
A II sized

1979-80
Small
Medium
Large
A II sized

1977-80
Small
Medium
Large
All sized

Land
(XIl

-1.51
4.49

11.77
-1.06

6.20

9.87
6.34
5.08

0.08
0.29**
1.05
0.38

0.01

4.60

3.34 **
1.02

Human labour
tX21

2.74**

1.58
2.66
2.7t

-0 96*

0.94
1.81
0.30* *

2.33*

3.48*
4.67**
3.09**

1.61
1.62
2.83**
148

Materialinput
(Xa)

8.23

-4.41 *
-5.09

8.23

-288
-1.02
-1.95
-1.93"

1.30
-0.06
-2.72
-1.2t ••

2.59
-0.67

2.13**
1.88

Capital
in put

(X4)

-1.18
-2.28*
-0.51

-1.51

3.81
1.67
1.75

2.34*·

0.92

2.05
1.16
1.18

048

0.78
2.09
0.24

Bullock
labour

(X.)

2.60
8.51*
0.80

2.43

1.91
053
-4.87*
1.39

0.14

9.80
0.98

-2.05

2.69
2.71
-H9
1.38

Tractor
use (Xa)

2.83
4.01*
1.32

2.7i*

0.66**
-0.32
-1.15*
0.46"*

0.98
061**
1.~7
0.93

2.]7*

1.10
066
1.99·

•• Significant at 1 per cent level *Significant at 5 per cent level
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Almost similar conclusions follow from bullock labour and tractor use inten-
sities on farms. It can thus be concluded that from amongst componenls of input-mix
currently in use on drylands, additive adjustment on land, labour, capital, bullock
labour and tractor use are needed.

CONCLUSIONS

Th~ results of farm-level prod uction functions revealed that in short-run, input
output relationship of almost all farm crop activitives followed log-linear specification
and generated constant returns to scale in dryland agriculture. Labour and tractor
use were conspicuous by their positive and significant effect on all farm size groups.
Material input tended to exert negative influence on value of crop output-mix with
increase in the size of farms. The contribution of fixed capital assets was positive but
significant for large farms only. Marginal value productivity analysis led to jnescapable~
conclusion that all the components of input-mix excepting labour need additive adjust-
ments for enhancement of value productivity of crop output-mix on dryland farms
in Nagaur district of Rajasthan.
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