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Abstract SEW 3 is an index expressing dynamic state of groundwater. Taking SEW 3 as a degree of crop
to suffer subsurface waterlogging influence upon yield and quality of soybean to be in continuous subsurface wa-
terlogging was studied in pod-bearing period key growth duration of summer soybean by small field districts
and test pits. Results show that reduction degree of soybean yield increases coarse fat content in soybean seeds
raises and coarse protein content in soybean seeds reduces along with the time extension of the subsurface wa-
terlogging stress The difference among different trial treatments is significant in yield not significant in content
of coarse fat and coarse protein The rate of blighted pod which is regarded as an external quantity index of soy-
bean is a close interrelationship with a degree of soybean to suffer subsurface waterlogging and there is a signifi-
cant difference among different treatments. Because crop relative yield and blighted pod rate are all close relative
to SEW3, when dominated index for drainage is selected in pod-bearing period of soybean  the yield of soybean
to be in continuous waterlogging should be regarded as a major factor while blighted pod rate as a conference. If
10% ~ 15% of yield reduction is taken as a standard for selection of soybean drainage index correspondingly
the dominated index SEW 5, for drainage should be 150 ~ 200 c¢cm d in pod-bearing period of soybean.
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1 1999
Table 1 ~ Effect of different waterlogged treatments on major elements of soybean yield in 1999
Davs of soil in ) Seed number per plant Pod number Seed weight per plant Hundred seed weight Yield
” SEW 3 ai ¢ plant ke ha™!
complete m d grain per plan g g g ha
saturation cm N S N S N S N S N S
North South North South North South North South North South
0 0 94.7 105.8 68.9 70.8 14.1 17.7 17.75 18.11 1855.28  2359.61
2 75 81.3 101.9 57.2 67.4 13.5 16.4 17.65 18.07 1771.35  2265.76
4 135 78.8 99.7 55.4 66.1 13.0 15.4 17.57 17.74 1744.95 2235.24
6 195 77.2 98.2 54.8 65.6 12.0 14.8 17.53 17.69 1695.08 2134.13
8 255 69.5 85.9 45.9 44.9 11.5 12.4 17.18 17.46 1 687.36  2048.82
2 2001
Table 2 Results and statistic verifying of soybean test-pit experiment in 2001
3m?
Days of sgil in ) SEW3, Pod nur.nber in Pod number Hundr_ed seed Yie]dzof Yield Yield reduction
complete saturation cm d major 1 weight 3 m N
) per plant % %o
stem g g
0 0 25.0a A 55.8a A 17.89 a A 577.3 a A 100 0
2 80.5 22.3bB 52.1 ab AB 17.48 b A 549.0b B 95.10 4.90
6 205.5 19.3c¢C 48.1b B 17.04 ¢ B 473.0 ¢ C 81.93 18.07
10 320.5 18.4 c¢d C 43.0 be B 16.93 c¢d B 433.7dD 75.13 24.87
14 440.5 17.4d CD 40.5 ¢ BC 16.72d B 378.0 e E 65.48 34.52
157" 485.0 15.1eD 33.6dC 15.98 e C 330.0fF 57.16 42.84
e 15d 80 ¢cm 1% 5%

* " The most detrimental experimental treatment in the case soil is in complete saturation for 15 days and then groundwater table was slowly down

to depth 80 cm under the surface of test-pit Capital letters and small letters express difference at 1% and 5% levels respectively. The same as below

2.2
1998 7 ~8
3 1999 ~ SEW 3,
2001 2000 30 cm 1998
1998 3
3 1
Table 3 Plot experiment results of soybean in pods stage under continuous subsurface waterlogging stress
1998 1999 2001
SEWy emd R, % R, % SEWs em d R, % R, % SEWs em d R, % R, %
24.6 100 0 0 100 0 0 100 0
104.1 93.33 6.67 74.8 95.48 4.52 76.0 95.68 4.32
367.0 80.89 19.01 134.6 94.05 5.95 106.0 91.40 8.6
148.2 91.37 8.63 156.0 84.20 15.8
186.7 90.95 9.05 189.0 83.20 16.8
87.3 96.02 3.98 269.5 80.40 19.6
107.3 94.73 5.27 354.5 79.20 26.8
152.8 90.44 9.56 383.0 68.10 31.9
164.8 89.00 11.00
180.9 86.83 13.17
11999 2001 R, and R,

Data within the table in 1999 and 2001 comes from sample site information of the measurement well in each plot R, and R, express the relative yield

of soybean and its yield reduction degree respectively
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ro.01 =0.765 2001 R, =99.006 - 0.072 1999 SEW 5,
SEWs3 r=-0.952 [r| > rg¢ =0.834 2001 SEW 5o
R,=100.820-0.085 SEWs, r= -0.994 R, = 101.440 - 0. 031 SEWs r = -
‘r‘ > roo1 =0.917 3 0.889 r >rp0 =0.765
R, SEWj 1- 1999 R, ~
3 R,=101.780-0.080 SEW; r= —0.954 SEW3 R, ~ SEWs
Ir| > roo1 = 0.515 R, SEWs 1- 2
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Fig.1 Relationship sketch of SEW 3, and R, of soybean under 5 2001
continuous subsurface waterlogging stress D
uncan
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Table 4 Influence on fat and protein contents in soybean under different waterlogging treatment
SEW 3 +
cm d Coarse fat content % Coarse protein content % Contents of coarse fat and protein %
N S N S N S
Treatment  Pod-bearing period North South North South North South
0 0 17.41 17.98 45.06 44.75 62.70 62.73
60 75 17.87 18.17 44 .68 44 .21 62.55 62.37
105 135 18.38 18.50 44.14 43.75 62.52 62.26
150 195 18.40 18.51 44.13 43.67 62.54 62.19
180 255 18.79 18.9 43.72 43.30 62.51 62.00
5 2001 Duncan

Table 5 The quality test results of summer soybean in 2001 and its Duncan verifying

Experiment Treatment Scl;:nWjO Rate of blighted Coarse fat content Coarse protein content Contents 0; coarse fat
place pod % % % and protein %
Test-pit  CK 0 10.57 a A 14.98 ¢ B 42.02 a A 57.00 a A
2d 80.5 17.43 b B 15.83b A 41.17 ab AB 57.00 a A
6d 205.5 22.93c¢C 15.94 ab A 40.39 ab AB 56.33 a A
10 d 320.5 26.27 d D 16.07 ab A 40.23 ab AB 56.30 a A
14 d 440.5 32.83 e E 16.20 a A 39.42b B 55.62 b A
15d"" 485.0 39.53f{F
Plot CK 0 17.55 a A 15.57 40.82 56.39
2d 76.0 19.60 b AB 16.67 39.67 56.34
6d 156.0 21.29¢B 17.70 36.38 54.08

10 d 355.0 24.43d C 17.91 35.51 53.42
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