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Yield Response of Soybean to Drought Stress under Different Fertilizer Level
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This study was conducted to investigate the yield response of soybean to drought stress in 1984 and 1986 at the
experiment field of the National Academy of Agricultural Science using experiment plots with different soil
water tension and fertilizer levels. The average yield response factor (YRF) of soybean to evapotranspiration
(ET) calculated as [(Ya/Ym)/(ETa/ETm)], where Ya, average yield; Ym, maximum yield; ETa, average ET;
and ETm, maximum ET, was 0.91 with the range from (.74 to 1.16. Relationship between yield index (YI=
[Ya/Ym]) and evapotranspiration index (ETI = [ETa/PET]) was YI=0.87-(ETI) + 0.09. Relationship between
YI and the maximum soil water tension (Hmax) was YI = 1.23 - 0.23-log (Hmax). Relationship between YI
and the days of drought stressed (Dr) was YI = 0.877-exp (-0.01-Dr). The relation between YI and fertilizer
level (F) was YI=-0.21-F2 + 0.36-F + 0.33, under very serious drought condition as the maximum soil water
tension was 0.3 MPa.
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Materials and Methods
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Fig. 1. Change of the soil water potential and rainfall in
1984.
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Fig. 2. Change of the soil water potential and rainfall in
1986.
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Table 1. Yield and yield response factor (YRF) of soybean as affected by soil water tension and fertilizer level.

Fertilizer level (ratio to

Treatment No. Irrigation point (kPa) Yield (kg/10a) YRF*
the standard amount)
84-0.2 20 1.0 282.37 1.00
84-0.5 50 1.0 242.51 0.92
84-1.0 100 1.0 239.88 1.07
84-Dr Non 1.0 171.85 091
86-0.2-F0 20 0 264.01 0.78
86-0.2-F0.5 20 0.5 281.54 0.85
86-0.2-F1.0 20 1.0 339.37 0.80
86-0.2-F1.5 20 1.5 263.94 1.05
86-Non-F0 Non 0 259.39 0.84
86-Non-F0.5 Non 0.5 254.51 0.84
86-Non-F1.0 Non 1.0 302.18 0.78
86-Non-F1.5 Non 1.5 244.59 0.96
86-DR-FO Non 0 111.75 0.74
86-DR-F0.5 Non 0.5 150.77 0.98
86-DR-F1.0 Non 1.0 165.07 0.87
86-DR-F1.5 Non 1.5 131.22 1.16
* YRF = [(Ya/Ym)/(ETa/ETm)], where, Ya: Yield, Ym: The maximum yield, ETa: Evapotranspiration, ETm: The maximum

evapotranspiration
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Table 2. Average daily ET (ETa), drought days (Dr) and the maximum soil water tension (Hmax) during soybean cultivation.

Fertilizer level

Treatment No. Irrigation point (kPa) (ratio to the standard amount) Yield (kg/10a) YRF*
84-0.2 20 1.0 282.37 1.00
84-0.5 50 1.0 242.51 0.92
84-1.0 100 1.0 239.88 1.07
84-Dr Non 1.0 171.85 0.91
86-0.2-F0 20 0 264.01 0.78
86-0.2-F0.5 20 0.5 281.54 0.85
86-0.2-F1.0 20 1.0 339.37 0.80
86-0.2-F1.5 20 1.5 263.94 1.05
86-Non-F0 Non 0 259.39 0.84
86-Non-F0.5 Non 0.5 254.51 0.84
86-Non-F1.0 Non 1.0 302.18 0.78
86-Non-F1.5 Non 1.5 244.59 0.96
86-DR-FO Non 0 111.75 0.74
86-DR-F0.5 Non 0.5 150.77 0.98
86-DR-F1.0 Non 1.0 165.07 0.87
86-DR-F1.5 Non 1.5 131.22 1.16
*Dr: Days that the soil water tension was more than 50 kPa.
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Fig. 3. Relationship between yield index and evapotrans-
piration index (ETI).
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Fig. 4. Relationship between yield index and maximum soil
water tension (log[ Hmax]).
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YI = 0.87-(ETI) + 0.09 (R* = 0.741") (5)
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Conclusions
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