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Effects of soil water stress during seed formation stage on morphological and
physiological characteristics in various soybean varieties
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Abstract ; In order to investigate the effects of soil water stress on morphology and physiological characteristics
of soybean, three different drought — resistant soybean varieties ( Hefeng25, Heinongd4 and Jindou21) were select-
ed for pot experiment. Moderate and severe soil water stress were applied from beginning of pod formation to seed
filling stage. Morphological characteristics, chlorophyll content, photosynthetic rate, SOD activity, POD activity,
CAT activity were examined. The results of drought resistance of tested cultivars were shown as; Jindou21 > Hei-
nongd44 > Hefeng25. Jindou21 of the most resistant rootstocks demonstrated the powerful growth advantage under
soil water stress. Many indices of Jindou21 were higher than Heinongd44 and Hefeng25, including plant height,
pods number per plant, grain number per plant, grain weight per plant, chlorophyll content, Pn ( photosynthetic
rate) and POD activity. But GS (stomatal conductance) and Tr ( transpiration rate) of Jindou21 were higher than
Heinong44 and Hefeng25, their decrease were significantly higher than Heinongd44 and Hefeng25 under severe soil
water stress. Jindou21 had higher water use efficiency. These morphological characteristics and physiological index

could be used to evaluate drought resistance of soybean.
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enough water supply respectively. The content means followed by different
letter were significantly different at 5% level. The same as below
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Fig.1 Plant height of different soybean
varieties under water stress
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Fig.2 Nodes of different soybean
varieties under water stress

4537 / ¥ Number of branches

HF-S HN-CK H
438 Treatments

B3 KkoMETARKXERFMES
Fig.3 Branch number of different soybean
varieties under water stress
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Table 1 Yield traits of different soybean varieties under water stress

JbE LRy A Ly SR HRRIRL
Treatments Grain weight per plant/ ( g/plant) Grain number per plant Pods number per plant
HF - CK 11.9ab 60.4b 30.0a
HF -M 7.79¢ 43.25cd 22.0ab
HF -8 7.15¢ 33.75d 20. 8ab
HN - CK 12.1a 60.3b 27.5a
HN-M 8.29¢ 39.1d 19.3b
HN -S 7.67¢ 39.0d 18.4b
JD -CK 12.77a 82.2a 29.7a
JD-M 10.97b 68.5b 25.0a
JD-S 8.87c 53.3bc 23.5ab

T : SRS AR R FRUERTE o =0.05 KO F 25 B, TEM

Note ; Different letters following the figures in the same column represent significance at 0. 05 level. The same as below
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Fig.4 Chlorophyll content of different soybean
varieties under water stress
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Table 2 Photosynthetic characteristics of different soybean varieties under water stress

fib FOLEEER Pn ZRRB R Tr AL 6S
Treatments /( pmolCO,/m =2 - s) /(mmolH,0/m ™% - s) /(mol/m~2 +s)
HF - CK 17.17¢ 8.90a 0.42a
HF -M 14.77d 8.03a 0.39a
HF -S 8.60e 7.50a 0.38a
HN - CK 18.17¢ 7.47a 0.39a
HN-M 12.17d 7.03a 0.36a
HN -8 7.60e 6.37a 0.32a
JD - CK 27.63a 1.63b 0.08b
JD-M 23.77b 1.37be 0.06bc
JD-S 14.10d 0.93c 0.04c
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Table 3 SOD,POD and CAT activity of different soybean varieties under water stress

Qb3 SOD POD 7 CAT %tk
Treatments SOD activity/ (U/gpy ) POD activity ( Ayzo/min * gpy ) CAT activity/ ( Ayyp/min * gpy )
HF - CK 10.72 abe 31.39 ¢ 7.36 b
HF -M 10.05 ¢ 33.83 ¢ 6.49 b
HF -8 10.36 be 36.44 ¢ 5.44 be
HN - CK 10.72 abe 31.39 ¢ 7.36 b
HN -M 11.37 a 39.83 ¢ 10.36 a
HN -8 11.13 ab 41.22 ¢ 4.36 cd
JD - CK 11.44 a 163.50 b 4.22 cd
JD-M 10.96 abe 185.11 a 2.07 e
JD-S 11.49 a 185.06 a 5.42 be
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