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On the assessment of crop droughts
A case study for Disa (Gujarat)
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ABSTRACT. The co mparative nature of meteorologica l drought studies is pointed out. A month ly rainfall-cum
two-layer soil mode l to arrive at the ratio of actual water tran spired by a ground shading crop to th e potential tr ans
pirat ion need is presented . The usc of such rat ios for characterising the dr ought situations for a reas onabl y parameter
ised crop is explained . A case study for Disa stat ion in Guj arat is presented .

1. Introduction

In dryland agriculture, a "Crop Drough t"
mav be deemed to occur wheneve r the root zone
soilmoisture storage, resulti ng from rainfall becom
es insullicicn t to meet the po tentia l needs ofa crop
for transpiration and hence of normal growth .
The degree of severity of a crop d rought is influen
ced by weat he r, cro p a nd soil factor-, Hence for
an y given distribution of precipitat ion, the int ensi
ties of crop drought would vary not only from crop
to crop a nd between different varieties of the same
crop but also between d iffere nt dat es of sowing!
establishme nt of the same vari ety. Thus, crop
drought asssessmcnts based on ly on meteorological
conside rations would be com parative ones, both
in time an d space. Use of rainfall budget ing
techniques based on monthly periods arc of
value for compara tive stud ies on incidence of cro p
drought in the ra iny season. However, studies
using long term ave rages of monthly precipita
tion arc of littl e val ue since they do not give the
freq uencies of occ urre nce of different types of
situations in a month.

2. Methodology

In light of the above, an empirica l method to
assess the in cidence and intensisty of crop droughts
was evolved and ap plied to Disa (Gujarat). The
method essentially consists of assessing the suffici
ency of rainfall to mee t the crop wat er needs of a
fully established . active crop ant! using that infor
ma tion to assess rainfall adeq uacy for crop establish
men t and maturitv. The ra tionale beh ind and the
details of the me thod are presented in the follow
ing pa ras.

"1 .1. The poltnlial moisture need - The ,..-ater lost
a s evaporation from soil surface an d transpiration
by plan ts from a ground shading, short crop whcn
soil moisture is not limi ting and large scale advcc..
tion effects arc not present) is termed pot ential
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eva po tra nspi ration (PET) . Dorin g ' he kharif
season, PET is of the order of 4~5 mm ove r the
country (Rao el al. 1971 a & b, Vcnk at araman and
Krishn amurthy 19 73). In vicw of thc small inter
annual variation, usc of a single mean monthly
value of PET is justifiable. Since the evapora tion
component constitutes a small fixed fraction of
PET the potential transpiration need (IT) would
be smaller than PET. Experiment al evidence
(Ritc hie and Burnett 1971, Venkataraman el al.
1976, 19 77) shows that PT would be nearly cqua l
to 80 per ce n t of PET.

2.2. Potential moisture availability - Only that
fra ction of rainfall not lost as eva pora tion or held
in surface zone of evaporative d esiccation should
be considered as available for transpiration . This
amount which may be termed ' Effective Rainfall'
(E R R) wou ld have a maximum of limit equal to
the roo t zone moisture storage ca lled the ' Roo t
Constant' . The latter is a fun ction of crop type
and is easy of determination . Regarding the ease
of avai labili ty of root zone moisture) a review of
the literature (Flcming 1964 , Baier 1967) sho ws
that thc extrac tion of water from plant roo ts
bec omes increasingly difficu lt with an increase in
evaporative power of the air a nd clay content of
the soil. A plausible extrac tion model covering
different soils and evapora tion regimes is sho wn
in Fig. I. The maximum amounts per filling of
the root zone capaci ty S which an ac tive ground
sl~ading crop <:~n transpire (T) in a month un der
different cond itions of PT, root constants and soil
types , could, a priori, be formulated as set out in
Tablc I. The implication of T able 1 is 'hal ERR
mu st exceed the roo t zone capacity if the transpira
tion need is to be fully met in the khari f season.

2.3. The transpiration index - The moistu re pro
visioning for tran spiration durin g a month of a
dry land crop can arise from 3 sources, viz., (i )
moisture available at the begi nning of month as












