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ABSTRACT. The study deals with crop yields of bajra, kharif pulses and sesamum in relation
to rainfall, mean relative humidity and mean temperature in Jodhpur district of western Rajasthan.
Highest instability was observed in order to sesamum, bajra and Kharif pulses, while mean relative
humidity and mean temperature were more stable. Multivariate analysis showed that yield of crops
under study were positive and significantly influenced by rainfall and negatively by mean temperature
barring bajra crop. The mean relative humidity had weak influence on crop productivity and significant
at lower level. The order of variables were rainfall, mean relative humidity and mean temperature, for
bajra and kharif pulses while for sesamum order was rainfall, mean temperature and mean relative
humidity. Therefore, to increase the yield of crops, technological changes like use of fertilizer and
HYV seeds more tolerant to temperature should be popularized.

1. Introduction for last 22 years. Data pertains to Jodhpur district for

a period from 1956-57 to 1977-78 were obtained

Environmental attributes play an important role in
determining the crop productivity in arid areas of
western Rajasthan. Number of studies (Kalamkar and
Satakopan 1940; Sharma 1964; Ram Dayal 1965;
Sreenivasan 1973) have considered rainfall as one of
the major environmental variables for the crop pro-
ductivity, Only few studies considered other attributes
like temperature and humidity (Nair and Bose 1945,
Giri 1979). Apart from rainfall, humidity and tem-
perature have also contributed substantially as supple-
mentary independent variable in the productivity of
kharif crops. This study is, thus an attempt to examine
the effect of environmental attributes on the produc-
tivity of major crops when other variables remain
constant.

2. Material and methods

Commensurate with the objective of the study pro-
ductivity of crops under consideration was computed
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from Rajasthan Statistical Abstracts. Department of
Economics and Statistics, Jaipur, Data on rainfall,
humidity and temperature for the growing seasons
were obtained from Daily Weather Report Bulletin,
Department of Meteorology, Pune, Temporal-variation
was examined by using measures of central and dis-
persal tendencies.

Multivariate regression model of the following form
was employed to determine the effect of environ-
mental variables like rainfall, humidity and tempera-
tures on crop productivity.

Y=a + biX) - byXys -|- byX3 -+ u ()
where,

Y=Productivity of three selected crops (kg/ha) of
the respective crops,

X1=Total rainfall (mm) in growing season,
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TABLE 1

Statistical attributes of related variables for Jodhpur district
of Rajasthan (1956-78)

Variables Mean SD CcV Range
Yield of other kharif
pulses 201.52 140,36 69.65 11.00 -
446.00
Yield of bajra 163.71 124,93 76.31 12.00-
3 528.00
Yield of sesamum 136.24 105.56 77-48 6 00 -
328.00
Rainfall (X,) 348.06  159.45 45.81  199.00-
640,60
Relative humidity 64.86 5.91 9.11 56.00-
(X5) 74.00
Mean temperature 30.17 0.95 - 3.14 28.70 -
(Xy) 32.00
TABLE 2
Regression coefficient standard error and coeflicient of
determinate of
Name of crop Regression coefficient
G X, X R:
Other kharif 0.4060*** 6.9853" -21.4051** 0.7102
pulses (0.1390)  (4.4614)  (33.3556)
Bajra 0.7255**** 6 0718** —I1,1156 0.8239
(0.1658) (3.0957) (24.1447)
Sesamum 0.5469%*#* | 5973 __27.7545*** (.8893
(0.1111) (2.0738) (12.5049)
sex#Gignificant at 1 9 level of signifcance,
*¥¥Gignificant at 5 %, level of significance,
**Significant at 10%, level of significance,
*Significant at 209, level of significance.
TABLE 3
Results of step (up)-wise regression
Contribution Rate of F-value
Crop of variable R*  increment computed
Other kharif X 0.2578  — 6.3996
pulses X, X, 0.4076 0.1498 6.1924
X, X, X; 0.7102  0.3026 13,8870
Bajra X 0.5417  — 22.4576
X, X, 0.629%4 0.0877 15.2849
X X, X, 0.8239 0.1945 26.5120
Sesamum X 0.6275 - 32.0067
X, X, 0.7505 0.1230 27.0721
X, X, X, 0.8856 0.1351 43.8671

X,—=Mean humidity (7)) in growing season,

X;=Mean temperature (°C) during the growing
season,

1= Random variable.

In order to estimate the relative contribution of
different variables individually and jointy in all pos-
sible combination in productivity performance of
crops under study, step (up)' wise regression analysis
was employed.

3, Results and discussion

Statistical attributes : The kharif pulses have higher
mean yield followed by bajra and sesamum. Mean

relative humidity and mean temperature were more
stable than mean rainfall. While in case of producti-
vity of crops, maximum instability was observed in
sesamum followed by bajra and kharif pulses (Table
).

The estimated regression equation revealed that
value of R* ranged trom 0.8893 in sesamum crop to
0.7107 for kharif pulses. This indicates that the in-
dependent variable under consideration had adequa-
tely explained the variance in productivity of diffe-
rent crops to the tune of 8982 and 71 per cent
respectively for sesamum, bajra, and kharif pulses.
Further, it is revealed that rainfall has exerted posi-
tive and significant influence on productivity perfor-
mance of bajra, kharif pulses and sesamum whereas
relative humidity influenced the crop productivity to
only bajra and kharif pulses positively and signifi-
cantly. Similarly temperature has exerted negative
effects on productivity of different crop under consi-
deration. But the statistical significance was only noted
for kharif pulses and sesamum. It can thus be infer-
red that higher the temperature during crop growing
period more the adverse effect on crop productivity
while other, variables like rainfall and humidity show-
ed positive relationship with crop productivity in the
district (Table 2),

The results of step (up) wise regression analysis
revealed that rainfall (X)) explained the maximum
proportion of variance in crop productivity of kharif
pulses and bajra followed by percentage humidity and
temperature. But in the sesamum the maximum pro-
portion was explained by rainfall, followed by mecan
temperature and humidity. A study of R* showed that
humidity caused a marginal increase in R* for bajra
crop other variables indicated a clear cut increase in
R* (Table 3).

4. Summary and conclusions

From the foregoing discussion, it may safely be con-
cluded that yicld of crops are influenced by rainfall
positively and negatively by mean temperature bar-
ring bajra crop. The effect of mean relative humidity
was weak as compared to other variables under con-
sideration. The rainfall exerted a considerable in-
fluence on productivity of all the crops while mean
relative humidity in kharif pulses and bajra. Tempe-
rature showed negative effect on crop productivity in
case of all crops under study. Crop productivity was
directly proportional to the rainfall and relative
humidity in the district.
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