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Effects of Low Temperature Stress on Physiological Characteristics and Yield of
Soybean Leaves During Flowering and Seed Filling Stages

HUANG Shenfu', ZHENG Dianfeng'*, XIANG Hongtao'
(1. College of Coastal Agriculture Sciences, Guangdong Ocean University, Zhanjiang 524088, China; 2. Suihua Branch, Heilongjiang Academy of
Agricultural Machinery Sciences, Suihua 152054, China)

Abstract: To study the effects of low temperature stress on the physiological characteristics and yield of soybean leaves at
flowering and bulging periods, and to explore the physiological response mechanism and recovery effect of soybean under low
temperature stress at different periods, we used Hefeng 50 as the material and set up the natural ambient temperature treatment
at flowering stage (T1), low temperature stress treatment at flowering stage (T2), ambient temperature treatment at seed
filling stage (T3) and low temperature stress treatment at seed filling stage (T4). The duration of low temperature stress was
4 d,and 4 d rewarming treatment was conducted after the stress ended. We analyzed the effects of low temperature stress
(15 C) on membrane lipid peroxidation, antioxidant enzymes, osmoregulatory substances and yield of soybean leaves at
different periods. The results showed that the low temperature stress treatment significantly reduced the yield of soybean at
both flowering and grain bulge stages, with 15. 96% and 36. 64% yield reduction at flowering stage and 24. 06% and
50.56% vyield reduction at grain bulge stage after 1 d and 4 d of low temperature stress, respectively. Low temperature stress
at anthesis significantly reduced the number of pods and grains per plant in soybean, and low temperatureg stress at the bulge
stage significantly reduced the 100-seed weight of soybean. During the low temperature stress treatment, malondialdehyde
(MDA) , hydrogen peroxide (H,0,) , osmoregulatory substance content, superoxide anion (O, ) production rate, superoxide
dismutase (SOD) and peroxidase (POD) activities of soybean leaves showed an increasing trend and catalase (CAT) activity
showed a decreasing trend with the duration of low temperature stress, which was alleviated during the recovery period.
However, they did not reach the control level. It is evident that low temperature stress exacerbates cellular membrane lipid
peroxidation in soybean leaves and that soybean plants can withstand low temperature stress to some extent by increasing the
content of osmoregulatory substances and regulating the activities of antioxidant enzymes. Low temperature stress at anthesis
significantly reduced soybean yield mainly by reducing the number of pods and grains per plant, while chilling stress at bulge
stage mainly inhibited the process of soybean grain filling and fruit set, resulting in lower yield.
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Fig. 1 Effects of low temperature stress on membrane

lipid peroxidation in soybean at different growth periods
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Table 1 Effects of low temperature stress on soybean yield and its components at different growth periods
P ULy Qb PR AL A HHIE bk AR
Seeds number Seeds number
Treatment Days of treatment/d Yield per plant/g 100-seed weight
per plant per plant

T1 45.8£0.8 a 18.0+1.2 b 8.8+0.8 a 21.3x1.4a
T2 1 29.5+0.7d 13.8+1.0d 7.4+£0.5b 19.1+1.3b
4 29.0+0.9d 13.0+1.4 d 5.3+0.8 ¢ 18.2+0.4 ¢
T3 43.8+1.4 b 20.0+£0.9 a 7.3x1.1b 22.8+0.2 a
T4 1 42.5+0.2 b 18.8+1.3 b 5.5+1.3¢ 18.1+£0.5 ¢
4 38.3+x1.2 ¢ 16.3 0.6 ¢ 3.6+0.3d 16.8 1.0 d

AN TR EFE (P <0.05),

Note: Different lowercase letters indicate significant difference (P <0.05).
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