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Plant growth and development depend on 
their genetic constituents and environmental 
conditions of soil and climate. As an ecological 
factor in agriculture, soil has been widcly studied 
and better understood than climate on a quan- 
titative basis. Much of the observed seasonal 
and intra-seasonal variations in the agricultural 
out put are frequently attributed to the effect 
of weather conditions on plant growth. Although 
the effect of agronomic and physiological 
parameters on growth of pearl millet has been 
widely studied, yet precise quantitative relation- 
ships of the environmental variables with growth 
parameters of pearl millet have not been 
developed. 

Field experiments were conducted on pearl 
millet at Indian Agricultural Research Institute, 
New Delhi (28"35'N, 77O10'E and 228.1 m above 
mean sea level) during klran'f seasons of 1992 
and 1993 to identify the weather parameters as- 
sociated with growth and yield. Three pearl millet 
varieties (Pusa-23, HHB-60 and HHB-67) were 
sown in two row directions (East-West and North- 
South) at 45x15 cm spacing. The experiment was 
planned in factorial randomized block design 
with three replications. Plant samples were drawn 
at 10 day interval after 20 days of sowing for 
dry matter and leaf area measurement. Daily 
data on maximum and minimum temperatures 
and sunshine hours were collected at meteorologi- 
cal observatory situated adjacent to north side 
of the field. Diurnal temperature range (DTR) 
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was calculated by taking difference between max- 
imum and minimum temperature. Daily absorbed 
photosynthetically active radiation (APAR) was 
determined as per the procedure adopted by 
Rosenthal and Gerik (1991). The crop growth 
rate (CGR) was calculated as the ratio of dry 
matter increase per unit area per day. Net assimila- 
tion rate (NAR) was calculated as per the pro- 
cedure adopted by Radford (1967). The per 
degree dry matter conservation (DMC) was com- 
puted by the method used by Narasingarao (1987). 

The CGR, NAR and total dry matter were 
consistently higher in 1993 except during the 
GS3 (grain filling stage). Lower total dry weight 
and growth rate in 1992 ;,.-Id be attributed to 
short sunshine hours, diurnal tcniperature rangc 
and APAR (Table 1). Maiti and Sotto (1990) 
reported that higher grain yield with July sowing 
was due to longer photoperiod and wide range 
of day and night temperatures. The dry matter 
conservation (DMC) also followed a trend similar 
to that of CGR, NAR and TDM. 

The higher dry mater in 1993 over 1992 at 
vegetative (GSi) and early reproductive (GSt) 
stages might be due to greater absorbed PAR 
and greater diurnal temperature range leading 
to more per degree dry matter conservation in 
1993. Also higher air temperature and more sun- 
shine hours during 1993, might have resulted 
in higher dry matter production in 1993. Similar 
results were reported in rice crop (Narasingarao, 
1987). 

The analysis for whole growing period showed 
that greater absrobed PAR, sunshine hours and 




