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Effects of Water Deficit During Reproductive Stage on
Growth and Yield of Soybean
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Atitaya Yodjai" and Chuckree Senthong”

Abstract: The response of four soybean [Glycine max (L.) Merrill] varieties; SJ.2, SJ.4, #75 and AGS292 to
drought stress imposed at 3, 5, 7 and 9 days during reproductive stages (R1-R2) was under investigation during
November 2008 to February 2009 at Mae Hea Agriculture Research and Training Center, Faculty of Agriculture,
Chiang Mai University. It was found that increase the duration of water deficits from 3, 5, 7 and 9 days during the
reproductive stage (R1-R2) had reduced the total dry matter accumulation, crop growth rate (CGR), pod growth
rate (PGR), partitioning coefficient of photosynthate to the pod, seed vyield, 100 seed weight, pod dry matter,
pod per plant and seed per pod of all varieties. AGS292 (vegetable soybean type) performed well under long
duration of water deficit (9 days), followed by SJ.2, SJ.4 (grain type) and #75 (vegetable soybean type)

Keywords: Soybean, drought stress, total dry matter accumulation, yield, partitioning coefficient
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Figure 1 Relationship between total dry matter and day after water deficit of four soybean varieties
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Table 1  Crop growth rate (CGR), leaf growth rate (LGR), stem growth rate (SGR), root growth rate (RGR),
pods growth rate (PGR) (g/plant/day) of four soybean varieties, under different duration of drought

stress. (b = slope (g/plant/day) obtained from the linear regression equation: y = a + bx)

Water management

Variety control 3 (days) 5 (days) 7 (days) 9 (days)
Crop growth rate (g/plant/day)
SJ.2 0.65 0.63 0.54 0.56 0.48
SJ.4 0.60 0.60 0.46 0.40 0.36
#75 0.81 0.76 0.70 0.65 0.64
AGS292 0.80 0.80 0.71 0.66 0.61
Leaf growth rate (g/plant/day)
SJ.2 0.17 0.30 0.24 0.23 0.24
SJ.4 0.16 0.26 0.22 0.18 0.15
#75 0.18 0.38 0.30 0.30 0.29
AGS292 0.16 0.47 0.38 0.36 0.32
Stem growth rate (g/plant/day)
SJ.2 0.14 0.23 0.25 0.26 0.20
SJ.4 0.16 0.27 0.18 0.18 017
#75 0.19 0.32 0.29 0.27 0.22
AGS292 0.19 0.25 0.22 0.19 017
Root growth rate (g/plant/day)
SJ.2 0.02 0.09 0.06 0.07 0.04
SJ.4 0.02 0.07 0.07 0.04 0.03
#75 0.02 0.02 0.07 0.06 0.06
AGS292 0.01 0.01 0.05 0.06 0.06
Pods growth rate (g/plant/day)
SJ.2 0.44 0.38 0.32 0.32 0.27
SJ.4 0.36 0.34 0.26 0.22 0.15
#75 0.42 0.36 0.33 0.30 0.28
AGS292 0.46 0.39 0.39 0.37 0.34
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Table 2  Partitioning coefficient (%) of photosynthate to the leaf , stem, root and pod of four soybean
varieties.
Water management
Variety control 3 (days) 5 (days) 7 (days) 9 (days)
Leaf (%)
SJ.2 26.15 47.87 44.39 41.14 49.54
SJ.4 26.67 42.64 47.08 44 .44 42.64
#75 22.22 49.56 42.54 46.54 45.21
AGS292 20.00 58.45 53.36 54.55 51.87
Stem (%)
SJ.2 21.54 37.23 45.41 46.88 41.56
SJ.4 26.67 45.69 38.64 44.80 4713
#75 23.46 42.11 40.90 41.54 34.65
AGS292 23.75 30.98 31.30 28.30 27.87
Root (%)
SJ.2 3.08 14.89 10.19 11.99 7.29
SJ.4 3.33 11.39 14.07 10.84 8.60
#75 2.47 3.07 10.28 9.89 10.09
AGS292 1.25 1.35 7.42 8.39 9.34
Pod (%)
SJ.2 61.54 60.64 59.31 57.14 55.80
SJ.4 60.00 56.67 56.28 55.20 41.86
#75 51.85 47.37 4711 46.15 43.66
AGS292 57.50 48.50 54.62 56.06 55.74
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Table 3  Seed yield and yield components of two grain soybean varieties.
Variety
Water
SJ.2
management
Seedyield 100 Seed weight Pod dry matter
Pod/plant  Seed/pod
(g/plant) (9 (@)

Control (0 day) 10.09 12.58a 8.80 33.25a 1.72
water stress 3 days 9.30 12.04ab 8.23 33.00ab 1.60
water stress 5 days 9.28 11.49abc 7.99 32.00ab 1.50
water stress 7 days 9.25 10.73bc 5.94 25.00bc 1.50
water stress 9 days 8.78 10.37¢ 577 23.50c 1.38

Mean 9.34 11.44 7.34 29.35 1.54
LSD, s ns 1.41 ns 8.10 ns
CV(%) 19.00 8.16 25.40 18.32 13.28
Water
SJ.4
management
Seed yield 100 Seed weight Pod dry matter
Pod/plant  Seed/pod
(g/plant) (9) (9)

Control (0 day) 10.35a 12.94 13.85a 33.75 1.95
water stress 3 days 9.98ab 12.58 13.02ab 31.00 1.91
water stress 5 days 9.17abc 12.32 12.11abc 30.50 1.88
water stress 7 days 8.16bc 12.30 11.07bc 28.25 1.83
water stress 9 days 8.13c 12.06 10.03c 26.50 1.84

Mean 9.25 12.44 12.02 30.00 1.88
LSD, s 1.37 ns 210 ns ns
CV(%) 9.83 8.71 11.60 10.87 8.85
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Table 4

Seed yield and yield components of two vegetable soybean varieties.

Water management #75
Seed yield 100 Seed weight Pod dry matter Pod/plant  Seed/pod

(g/plant) (9) (9)
Control (0 day) 13.13a 25.78a 14.12a 23.25a 1.46
water stress 3 days 12.00a 24.46ab 13.47a 20.75ab 1.38
water stress 5 days 9.95b 23.97ab 11.14ab 17.75bc 1.81
water stress 7 days 8.91b 21.91b 9.22bc 14.25¢cd 1.79
water stress 9 days 6.08c 21.50b 7.43c 13.00d 1.84
Mean 10.02 23.52 11.07 17.80 1.66
LSD, s 1.98 3.03 3.04 3.83 ns
CV(%) 13.09 8.54 18.20 14.29 16.27
Water management AGS292

Seed yield 100 Seed weight Pod dry matter Pod/plant  Seed/pod

(g/plant) (9) (9)
Control (0 day) 12.90 24.30 12.23 17.25 1.64
water stress 3 days 12.38 24.02 11.92 17.00 1.63
water stress 5 days 11.63 23.86 11.43 16.50 1.64
water stress 7 days 11.13 22.16 11.25 16.50 1.66
water stress 9 days 10.86 22.86 11.19 15.25 1.66
Mean 11.78 23.63 11.60 16.50 1.65
LSD, s ns ns ns ns ns
CV(%) 13.67 6.92 16.20 13.78 26.56
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