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Effect of Planting Rate and Irrigation Amount on Yield
and Water Use Efficiency of Soybean
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ABSTRACT

Irrigation is an essential factor in improving yield and quality of soybean in the dry season. Effects
of plant density and irrigation amount on yield and water use efficiency of soybean, CV. Nakhon Sawan 1, were
examined during November 1993 to February 1994 at Chai Nat Field Crop Research Centre. A split plot
design with 3 replicates was used. Three plant densities were main plots. Sub-plots comprised four irrigation
levels based on the ratios of irrigation amount (IW) to cumulative evaporation (E) (i.e., 0.3, 0.5, 0.7 and
0.9). Interactions between plant densities and irrigation levels in yield and yield components were not significant.
Trends in seed yield favoured higher ratios of IW/E (up to 16%), although differences were not statisically
different. Seed vyields significantly increased with increasing plant densities up to the highest density
(317 kg/rai at 20 plants/m® as compared to 395 kg/rai at 60 plants/m?). Higher ratios of IW/E produced
a larger seed, whereas plant density had no effect. Water use efficiency (WUE) decreased from 3.63 kg/rai/
mm at IW/E 0.3 to 1.36 at IW/E 0.9. High densities gave greater WUE (2.19 kg/rai/mm at 60 plants/m?,
compared to 1.76 at 20 plants/m?).

Keywords: soybean, evaporation, irrigation amount, yield components
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Fig. 1. Changes with time in leaf area index of irrigation levels averaged over
all plant densities (A) and plant densities averaged over all irrigation
levels (B) 0.3, 0.5, 0.7 and 0.9 indicate the values of the ratios of irrigation
water to evaporation.
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Table 1. Yield and 100 seed weight of soybean (cv. Nakhon Sawan 1) for irrigation levels
averaged over plant densities and plant densities averaged over irrigation levels,

Irrigation/Density Yield (kg/rai) Pods/plant 100 seed weight (g)
Irrigation Amount
(IW/E)
0.3 327 14.3 26.29¢
0.5 373 17.3 2756 bc
0.7 380 14.3 29.07 a
0.9 366 18,7 28.62 ab
cV(%) 12.2 13.8 5.1
Plant Density
(plants/m?2)
20 317b 21.00a 28.04
40 372 a 1395b 28.07
60 395 a 11.24¢ 27.55
CV(%) 7.6 13.3 4.6

In a column, means followed by a common letter are not significantly different at the 5%

level by DMRT
IW= lIrrigation water
E = Cumulative pan evaporation
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