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Crop yields as influenced by agricult ural droughts
A water balance approach .
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ABSTRACT. In Ihi.., paper an attempt ha.. been made In a..;'i'':'s the agricultural drought at vnri ous growth
stages of dilfcrent dry farming crops during 1 9~1 and 19H2 based on the deviation of weekly valucs of AE.f PC
from the optimal rcquin.."d values of the same. The values or AEiPE were obtained through tho computat ion
I,Jf daily wate r balance by the book- keeping procedure. The study revealed that soybea n crop performed better
under Raipu r conditions.

The du ration of di fferent gro wth stages of the crops
and the optimal required valu es of A EjI'E are shown in
Table I. The weekly rainfall d istribution in bo th
years of study period is shown in Ta ble 2. The agr i­
cultural drought pattern for the 5 crops chosen during
the two years is sho wn in Fig. I.

Rice crop under upland conditions experienced drought
du ring most of the growing period with a slightly highe r
intensity during 1982. thus reducing the grain yield
from 10. J5 qJha in 1981 to S. 75 q/ha during 1982.

Soybean, on the other hand, experienced drought
during seedling and vegetative stages in 1982 and onl y
during vegetative stage in 19SI. This resulted ill a de­
crease of yield from 14.32 qjha 1012 .62 qjha in 1982. In
case of groundnut with slightly higher water require­
ment same was th e trend, i.e.. drought occurred d uring
beginning of vegetative and reproductive stages in 19S1
and during seedling stage besides the two stages in 1982.
The yields during 19S1 and 1982 were 14 .00 q/ha and
13. 54 qJha respect ively.

3. Kl'!'tul h nod disC:l1\sinl1

pcciivcly hy Rama na Rao " I al. ( 1979). III this study the
values were conside red based 011 the knowledee of
water requirement or the crops. ....

The sit ua tion was differen t in case of blaekgram.
D.unng 1981 water stress occurred in vege tative stage
WI th a yield level of 5. 67 q /ha while in 1982 wa ter st ress
occurred ill seedl ing stage with a yield level of 4 . 72 qjh a .
T his infers that water stress at seed ling stage is more
destruct ive than during ot her stages.

III case of kodomillcts, drought occurre d during the
beginning of the vegetative stage, how ever, with more

( 341)

The daily va lues of potential evapotranspirat ion werc
computed by Pellman ' s ( 1948) equa tion a nd the AEjPE
values were wor ked out by the water balance techn ique
of Thorn thwaite and Mat her (1955). T he optima l
req uired yalues o f AEJPE dur ing seed ling, vegetative,
re production and maturi ty stages of dryland crops ill
general were given as 0 .25, 0 . 50, 0 .75 a nd 0 .25 res-

J. Introduction

In dryland agricu lture drought or water strcvs at
di ne-rent growth stages is one or the major con straints.
Fo r assessing the suitabili ty of different crops in a given
region a knowledge or the occurrence of water stress
and the corresponding yield level is or paramoun t impor­
tance.

For assessing the agricultural dro ught Savtri ('/ ul,

(19~ 1) pro posed a new method of agricultura l drought
classification but it was for the season as a whole. In
this paper an attempt is made to assess the effect of
agricultural droughts at different growth stages on the
yield of 5 different crops ba sed on the exper iment s con­
ducted at ZClllal Agricultural Research Station, Raipur
during the khari f seasons of 19S1 and 1982.

For assessing' the agricultural drought. the ratio of
AEjl'E was repo rted tu be the best suitable index (Sub­
rahmanyam ct al. 1964.1969; Ramana Rao ct al. 1979;
Sastri er al. 19S0; Reddy 1983) a nd the ..arne is co nsidered
in th is study a lso.

2. MaterialsandmClhudolo<,3'

The experimen t was co nd ucted during the kharif
season of 1981 and 1982 with 5 crops, 1';=., rice, kodo,
blackgrarn, soybean and groundnut with the agronomical
practices as per the recommendation.




