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Effect of Plant Density and Soil Fertility on Pearl Millet Under Drought and 
Good Rainfall Situations 
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Abstract Pearl millet (var. BJ 104) was grown in a drought and a good rainfall year with four 
plant densities (30,45,60 and 75 cm row providing about 2 . 1 7 ~  16 to 0.91 x 16 plants ha-') under 
low (20 kg ha-' each of N and PzOs) and imprwed (80 kg ha' ' each of N and PzOs) soil fertility 
conditions. Crop performance, water use and nutrient uptake were better due to more favourable 
soil moisture conditions during the good, as compared to the drought year. Horrwer, ia both the 
years increased row spacing progressively incre%sed the height, tiller number, leaf area,dzymatter, ' 
grain yield and Nand P uptake plant-'. Water use increased with increased low spacing in a p o d  
rainfall year but was unaffected by ptant population in the drought year. The improved perfor- 
mance of individual plants could possibly be attributed to larger milabilities of moisture and 
nutrients under wider row spacing. However, a decrease in plant population below a. 1.45 x ld 
plants ha-' o r  45 cm row spacing reduced the dry matter production, grain yield, leaf and index, 
water use efficiencyand uptakeof Nand Pperunit of area in both theyears. It seems that irn- 
performance of individual plants under wider spacing could not compensate for the logics accrued 
due to a decrease in plant population per unit area beyond a point. Improved soil fertility imparted 
significant beneficial effects, per plant or per unit area, in both the years. However, the magnitude 
of this effect was less in the drought yuu. , 
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Among other constraints of arid and semi-arid 
regions, frequent droughts of varying intensity and 
timing (Lahiri 1990) and poor fertility of sandy soils 
often restrict the growth and yield of the rainfed 
pearl millet crop, which is grown extensively in 
many parts of West Africa and also in Rajasthan, 
India. Under such a situation, a reduction in plant 
population may reduce competition for soil mois- 
ture and nutrients and may thus stabilise the yield. 
Reduction of maize yield under high population 
and N deficit (Keatingef al. 1990), on one hand, and 
reduction of sorghum yield under high density and 
limitation of water (Rees 1986), on the other, sup- 
port this contention. But a number of studies 
(Gautam 1970, 1975, Umrani et al. 1983) under- 
taken on pearl millet in India suggest that a row 
spacing of 45 to 50 cm is optimum for this crop. 
Again, Bationo et al. (1990) found in Niger that 
wide spacing (low plant density) did not significant- 
ly increase the yield of pearl millet in the dry year 
and did not help in fully realising the potential of 
the land in good rainfall years. They further noted 

that at hig!! crop density addition of fertilizer N 
carried little additional negative risk in a drought 
year and under moderate and excellent rainfall 
greatly increased the crop yield. It has also been 
reported (Lahiri 1990) that improved soil fertility 
can significantly alleviate the adverse effects of 
intermittent droughts on the growth and yield of 
pearl millet. 

In view of the aforesaid contradictions, the 
present study was undertaken to ascertain the op- 
timum plant density and soil fertility conditions for 
the pearl millet crop under poor and good rainfall 
situations. 

Materials and Methods 

A hybrid (var. BJ 104) pearl millet (Pennisefirm 
antericanum (L) Leeke) was grown in field plots 
(net harvesed area 4.0 x 3.0 m) on loamysand soil 
of Central Research Farm of CAZRI Jodhpur (an- 
nual average rainfall 360 mm) under four plant 
densities (30,45,60 and 75 cm row spacings with 15 
















