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Abstract A climatic method is described for optimizing cropping patterns on the basis of mean 
length of the growing season as related to the distribution of annual rainfall. Application of the 
nlethod forl3huj region in the Kutchdistrict reveals that, foroptimizedandsustainable production, 
ahout 32% of the total agricultural land s h o ~ ~ l d  be covered by grasses or silvipastoral system 
conipared to only 11% area under grasses at present. The method of optimizingthe area allocation 
for the different crops that can provide sustainable production from a given farm area is also 
discussed. 
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Farmers of Kutch region are continuing to 
grow crops like groundnut, sorghum, pearl millet, 
s e e n  gram and other short duration pulses inspite 
of low rainfall and high evaporative demand which 
is limiting crop production in the region. Also the 
area allocated under grasses at present is small 
which also hampers development of animal hus- 
bandry in the area as a result of which the over all 
production from the region is low (Singh et a / .  
1990). The exisiting cropping patterns are tradi- 
tional and subsistence oriented, leading to indis- 
criminate use of agricultural lands and low 
economic returns (Mann Sr Singh 1977). For sound 
economy of thc region it is necessary to optimile 
the cropping pattern in synchronisation with the 
variation in agroclimatic conditions of the region. 
Thercforc, in thc present papper an analysis is 
made bascd on the agroclimatic method developed 
earlier (Ramman Rao c!t al. 1983) for optimi7ing 
the cropping pattcrn under arid situations, assuni- 
ing the Bhu,i station as representative of the Kutch 
region. 

Nli~teriuls and Metl~ods 

Daily rainfall data of Bhuj (Kutch) for the 
period 1901-1989 were used in this study. Water 
budgeting is worked out (Thornthwaite & Mather 
1955) to assess weckly ratio of actual evapolrans- 
piration (AE) to polentiill evapotranspiration (PE) 
for all the years, using normal potential evapotrans- 

piration values computed fom Penmen's formula 
(Rao et at. 1971). Commencement and duration of 
crop growing season under rainfed farming was 
computed as per Ramana Rao et al. (1983) and 
Singh el al. (1991b) assuming that the crop can 
withstand moisture stress (AEJPE less than 0.25) 
for a maximum of three consecutive weeks within 
the growing season. 

The annual rainfall occured at Bhuj (Kutch) 
was maximum 1311.4mm) during 1959 and mini- 
mum (5.0 mm) during 1987. Therefore, the in- 
dividual years were grouped according to the 
annual rainfall ranging from 0-100, 101-200, 201- 
300,301-400 mm and so on. The mean length of the 
growing seson were worked out from the individual 
year water balances for the years falling in the above 
different ranges of rainfall. Also the probabilities 
of occurrence of different amounts of annual rain- 
fall have been computed for Bhuj location through 
Log Pest-son Type 111 distribution (Fig. 1) as 
described earlier (Singh el al. 1991 a). 

Results and Discussion 

The normal monthly values of rainfall, number 
of rainy days and potential evapotranspiration at 
Bhuj are given in table 1. The peak rainy season 
occurs during the months of July and August and 
throughout the year under normal conditions the 
rainfall does not meet the water demand of the 
region. The water demand is highest during peak 








