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Abstract
Wongvarodom, V.!, Santipracha, W.!, Santipracha, Q.! and Tanavud, C.?
Soybean seed field emergence and germination test for planting

under drought condition
Songklanakarin J. Sci. Technol., 2004, 26(5) : 609-616

Study of soybean seed field emergence and germination test for planting under drought condition was
conducted at Hat Yai, Songkhla. High, medium, and low quality seeds of CM 60 and SJ 5 with 87-100, 74-85,
and 54-67 % germination were used. Field emergence was studied under every day watering and simulated
drought conditions. Germination percentage, shoot height and shoot dry weight were evaluated at 8 days
after planting. Germination test under water limitation was done at room temperature by planting the seed in
1 kg of soil in a plastic basket sized 19x26x6 cm at 1 cm depth and watering at 40 and 50% of plant available
water (PAW) every day and every 2 days. Seed germination was evaluated at 5 days after planting. The
results showed that field emergence of soybean seeds decreased as seed quality decreased. Field emergence
index (FEI) could be used to calculate the field emergence of soybean seed from standard germination
because all seed quality levels had nearly the same FEI under each field condition. It was observed that the
germination test under every 2 days watering at 50 % of PAW gave the same germination percentage as field
emergence under drought planting condition.
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Soybean seed field emergence and germination test for planting
Wongvarodom, V., et al.
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Table 1. Soil moisture and field emergence index (FEI) of soybean seeds var. CM 60 and SJ 5
grew under every day watering and simulated drought.

Watering at day after planting Soil moisture (%) FEI
0 1 2 3 4 5 6 7 0-4dap  Average 5-7dap Average (%)
Every day watering
+ + ++ ++ 4+ ++ m m 8.69-14.64 (11.04) 8.35-14.52 (11.82) 93.24
+ +4+h + 41 4+ o+ ++ ++ 8.07-14.20  (9.84) 8.80-10.15 (9.34) 93.94
+ + ++ ++ 4+ ++ m m 10.11-15.91 (11.93)  9.19-14.39 (12.37) 86.86
+ ++ ++ o+ + + 4.99-8.10 (6.31) 5.43-10.47 (8.20) 90.17
+h + + +h +1 4+ 4l + 7.59-16.14 (11.59) 9.96-13.28 (11.52) 84.52
++ ++ ++ H+ H+ + 7.50-9.33 (8.54) 9.69-10.67 (10.11) 84.40
Average 7.83-13.05  (9.88) 8.57-12.25 (10.56) 88.86%*
Simulated drought
+ h - 1 1 + o+ ++ 6.66-9.65  (7.79) 7.08-7.45  (7.30) 76.98
++ ++ 4+ ++ ++vh -+ ++ 7.45-9.39 (8.62) 7.34-9.14  (7.98) 76.57
+h - - +h 1 1 1 - 6.52-17.11 (11.78)  8.53-14.75 (11.45) 72.75
++ -+ -+t 5.76-9.33 (7.06) 8.78-9.91  (9.31) 68.61
++ ++ ++ ++ ++vh - - - 8.47-9.54 (9.05) 5.56-9.92  (7.06) 66.63
+ + + o+ + + 5.36-8.26 (6.33) 6.03-6.66  (6.40) 64.22
- h 1 - - - - - 7.16-14.64  (9.78) 6.16-7.21  (6.73) 63.29
+ +h 1 + - - - - 9.23-14.31 (11.82) 6.37-7.12  (6.65) 62.98
++ -  ++ - ++vh - ++ 4+ 5.74-9.39 (7.23) 5.93-8.42  (7.33) 54.72
Average 6.93-11.29  (8.83) 6.86-8.95  (7.80) 67.42%*

-, +, ++ = no watering, watering in the morning, and watering in the morning and evening, respectively.
I = little rain, m = moderate rain, h = heavy rain, vh = very heavy rain

** = significant different at P<0.01.
dap = days after planting
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Table 2. Standard germination, field emergence, shoot height, shoot dry weight
and field emergence index of CM 60 and SJ 5 soybean seed with
different qualities planted under every day watering field condition.

Seed Standard Field Shoot Shoot Field
quality germination emergence height dry weight  emergence index
(%) (%) (cm) (mg/seedling) (%)
CM 60
High 95.07A 82.43A 7.83 60.79 AB 86.84
Medium 74.63 B 66.50 A 8.32 64.88 A 89.13
Low 54.00 C 4550 B 7.53 56.50 B 84.26
F-test wk wox ns * ns
C.V.(%) 6.00 11.95 6.44 6.67 6.27
SJ 5

High 93.75A 81.71A 8.47B 59.46 A 87.18
Medium 78.25B 74.00 AB 9.55A 59.75A 94.57
Low 63.75 C 59.50 B 7.19C 4550 B 93.33
F-test * wk ok ok ns
C.V.(%) 9.16 10.82 4.28 5.60 8.39

ns, *, ** = non significant, significant at P<0.05, and at P<0.01, respectively.
Means not sharing the same letter in each column of each variety are statistically different

by DMRT.
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Table 3. Standard germination, field emergence, shoot height, shoot dry weight,
and field emergence index of CM 60 and SJ 5 soybean seed with
different qualities planted under drought field condition.

Seed Standard Field Shoot Shoot Field
quality germination emergence height dry weight  emergence index
(%) (%) (cm) (mg/seedling) (%)
CM 60
High 94.82 A 61.32A 5.82B 46.07 B 64.60
Medium 81.60 B 40.40 B 539C 41.60 B 50.12
Low 63.94 C 42.25B 7.16 A 63.13A 66.02
F-test sksk sksk sksk sk ns
C.V. (%) 4.62 10.50 2.86 4.79 20.51
SJ5
High 92.79 A 71.25A 6.88 A 52.86 A 77.32 A
Medium 76.44 B 59.00 B 6.00A 46.06 A 7733 A
Low 64.69 C 28.75C 481 B 30.99B 4457 B
F'test sk skesk skesk ksk kesk
C.V. (%) 2.67 8.58 8.00 8.56 22.26

** = significant at P<0.01.

Means not sharing the same letter in each column of each variety are statistically different

by DMRT.
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Table 4. Germination of CM 60 and SJ 5 soybean seed with
different qualities planted under different watering
regimes and under drought field condition.

Germination (%)

Watering regime

High Medium Low

CM 60
40%PAW Every day 41.00 C 26.50 C 17.00 C
50%PAW Every day 80.00 A 54.50A 56.50 A
50%PAW Every 2 days 66.00 B 33.00 BC 14.00 C
Drought field condition 61.32B 40.40 B 4225 B
F_test skesk ksk ksk
C.V. (%) 9.63 14.69 16.37

SIS
40%PAW Every day 39.50C 56.00 B 20.50 C
50%PAW Every day 83.50A 79.00 A 49.00 A
50%PAW Every 2 days 70.00 B 61.00 B 31.00 B
Drought field condition 71.25B 59.00 B 28.75 BC
F-test Ak ok ok
C.V. (%) 7.89 10.22 11.84

** = significant at P<0.01

Means not sharing the same letter in each column of each variety are

statistically different by DMRT.
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