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ABSTRACT Stress due to excess water is one of the
most limiting factor for soybeans to high yield under wet
climates. This study aimed to identify the photosynthetic
responses of soybeans to waterlogged growing condition
with 5 soybean varieties by waterlogging for 10 days at V5
and R2 stage, respectively. Chlorophyll fluorescence decreased
more rapidly at R2 stage waterlogging than at V5 stage
waterlogging in all soybean tested varieties. The degree of
recovery was much more in Pungsannamulkong and Muhan-
kong(95~97% of control) than in Jangyeobkong and Myung-
junamulkong at 5 days after waterlogging. Photosynthetic
rate, transpiration and stomatal conductance were also in-
creased more rapidly in Pungsannamulkong and Muhan-
kong than in Jangyeobkong and Myungjunamulkong after
waterlogging irrespective of waterlogging stages. As the
result of multiple regression analysis in order to identify
the effects of stomatal conductance and transpiration to the
photosynthetic rate, the R2 value of stomatal conductance
in control and waterlogging treatment was 0.7293 and
0.7582, respectively. If the transpiration, another dependent
variable, was added to the regression formula, there was
not so big difference in the variation of photosynthetic rate.
This result means that if just one factor of them(the
stomatal conductance and transpiration) be measured in the
case of waterlogged condition, the changes of photosynthetic
rate can be estimated.
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Table 1. The agronomic and morphological characteristics of varieties tested.

Flowering Maturing Stem 100 seeds Seed coat Growth
date date length weight color habit
- cm - -g-

Jangyeobkong July 30 Oct. 4 50 24 Yellow Determinate
Pungsannamul-kong Aug. 2 Oct. 9 60 10 Yellow Determinate
Myungjunamul-kong July 23 Oct. 2 65 11 Yellow Determinate
Muhankong July 20 Oct. 6 129 21 Yellow Indeterminate
Peking Aug. 2 Oct. 4 75 10 Yellow Determinate
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Fig. 1. Chlorophyll fluorescence influenced by waterlogging for 10 days at V5 or R2 stage in 5 soybean varieties.

*3D : waterlogging for 3 days

** DAW : Numbers of days after waterlogging

Table 2. Photosynthetic rate of 5 soybean varieties at 0 DAW and 21 DAW after waterlogging for 10 days at V5 stage in

2004.
0 DAW 21 DAW'
Variety Control Water- B/A Control Water- B/A
(A) logging(B) (%) (A) logging(B) (%)
- W mol m? sec’ - - u mol m? sec’ -
Jangyeobkong 15.9 5.7 35.8 16.6 6.2 373
Pungsannamulkong 19.5 10.7 54.9 18.3 12.4 67.8
Myungjunamulkong 15.6 6.0 38.5 16.5 6.8 41.2
Muhankong 16.0 7.8 48.8 17.5 11.7 66.9
Peking 17.6 8.8 50.0 16.6 7.2 434
Mean 16.9 7.8 17.1 8.9
LSDo.os 3.26 3.14
*DAW : Number of days after waterlogging
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Table 3. Photosynthetic rate of 5 soybean varieties at 2 DAW and 31 DAW after waterlogging for 10 days at R2 stage in

2004.
2 DAW 31 DAW'
Variety Control Water- B/A Control Water- B/A
(A) logging(B) (%) (A) logging(B) (%)
- W mol m? sec” - - u mol m? sec” -

Jangyeobkong 16.6 8.8 53.0 15.7 7.5 47.8
Pungsannamulkong 18.3 11.5 62.8 16.8 10.2 60.7
Myungjunamulkong 16.5 8.0 48.5 17.1 6.4 37.4
Muhankong 17.5 10.4 59.4 16.9 11.2 66.3
Peking 16.6 6.6 39.8 17.2 8.1 47.1

Mean 17.1 9.1 16.7 8.7

LSDo.0s 4.1 4.3

"DAW : Number of days after waterlogging

Table 4. Transpiration of 5 soybean varieties at 0 DAW and 21 DAW after waterlogging for 10 days at V5 stage in 2004.

0 DAW 21 DAW*
Variety Control Water- B/A Control Water- B/A
A logging(B) (%) A logging(B) (%)
- mol m” sec” - - mol m” sec” -
Jangyeobkong 3.5 2.0 57.1 3.5 1.9 543
Pungsannamulkong 3.7 2.7 73.0 3.6 2.6 72.2
Myungjunamulkong 3.7 1.9 51.4 3.8 2.0 52.6
Muhankong 3.7 2.1 56.8 3.7 2.8 75.7
Peking 3.8 24 63.2 4.0 2.1 52.5
Mean 3.7 22 3.7 2.3
LSDo.0s 0.34 0.24

"DAW : Number of days after waterlogging
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Table 5. Transpiration of 5 soybean varieties at 2 DAW and 31 DAW after waterlogging for 10 days at R2 stage in 2004.

2 DAW 31 DAW'
Variety Control Water- B/A Control Water- B/A
(A) logging(B) (%) (A) logging(B) (%)
- mol m” sec” - - mol m” sec” -
Jangyeobkong 3.5 1.6 45.7 3.6 1.1 30.6
Pungsannamulkong 3.5 22 62.9 33 22 66.7
Myungjunamulkong 3.9 1.4 359 3.9 1.4 359
Muhankong 3.9 2.7 69.2 4.3 1.6 37.2
Peking 3.8 2.4 63.2 4.0 1.5 37.5
Mean 3.7 2.1 3.8 1.6
LSDg.0s 0.31 0.54
*DAW : Number of days after waterlogging
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Fig. 2. Stomatal conductance of 5 soybean varieties according to days after waterlogging at V5 and R2 stage in 2004.

*3D : waterlogging for 3 days ** DAW : Numbers of days after waterlogging
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Table 6. Multiple regression analysis of photosynthetic parameters.

Treatment Character Parameter R’ F-value P> F
estamate
Stomatal 7.68678 0.7293 48.49 0.0001*
conductance
Control Transpiration 1.26193 0.7772 3.66 0.0727*
Intercept 8.29142
Stomatal 17.52928 0.7582 56.43 0.0001*
. conductance
Waterlogging Transpiration 1.96111 0.8130 4.99 0.0392*
Intercept 1.05240

* Significant at the 0.5 levels
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