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Effects of Low Temperature Stress on Physiological Activity and Yield of Different
Soybean Canopy Leaves of Flowering Stage
WANG Xin-xin', ZHAO Jing-jing' , FENG Nai-jie> ', ZHENG Dian-feng'*

(1. Agronomy College of Heilongjiang Bayi Agricultural University, Daqing 163319, China; 2. College of Agricultural, Guangdong Ocean University,
Zhanjiang 524088 , China)

Abstract: In order to study the effects of low temperature stress on physiological activity and yield of different soybean canopy
leaves at flowering stage, Kenfeng 16 and Hefeng 50 were used as materials to study the effects of low temperature on
chlorophyll content, sucrose, starch, amylase and yield of soybean canopy leaves at flowering stage by artificial simulation of
low temperature in natural environment. The results showed that the seed weight per plant decreased significantly under low
temperature stress at flowering stage. With the prolongation of low temperature stress time, the decreasing extent of seed
weight per plant increased gradually. In two years, the seed weight of each canopy of Hefeng 50 treatment decreased by
17.96% —-32.89% , 3.46% - 10.79% and 23.24% - 45.35% respectively from top to bottom. Kenfeng 16 treatment
decreased by 1.63% —-38.83% , 7.67% -30.45% and 2.91% —-21.22% respectively. In addition, the pod number and
seed number per plant of the two varieties also decreased in varying degrees. With the prolongation of low temperature
treatment time, chlorophyll, starch and sucrose contents in leaves of different canopy layers decreased gradually, and amylase
activity in leaves gradually increased. The above indexes showed the opposite trend during the recovery process under natural
environment. The chlorophyll content of soybean leaves decreased due to low temperature stress at flowering stage, which was
not conducive to photosynthesis of soybean leaves. The starch and sucrose content in soybean leaves decreased sharply and
could not be restored within 4 d, which was not conducive to the formation of soybean yield, and it is inferred to be is an
important reason for soybean yield reduction under low temperature stress.
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Fig. 1 Changes of chlorophyll content in different canopy leaves of soybean under

low temperature stress and recovery
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Fig. 2 Changes of starch content in different canopy leaves of soybean under low temperature stress and recovery
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Fig. 3 Changes of sucrose content in different canopy leaves of soybean under low temperature stress and recovery
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Fig. 4 Changes of amylase activity in different canopy leaves of soybean under low temperature stress and recovery
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Table 1 Effect of low temperature stress on seed weight of different canopy in soybean (g)

Gy AbBF 43 50 Hefeng 50 R 316 Kenfeng 16
Year Treatment 3 Top & Middle T Bottom %2k Whole plant [ Top A Middle F#F Bottom 3% 4% Whole plant

2016 CK 4.26 a 3.49 a 2.02 a 9.77 a 2.44 a 4.25 a 2.42 a 9.10 a
Cl 3.49b 2.91b 1.44 ¢ 7.84 b 2.47 a 3.79b 2.44 a 8.70 ab
C2 3.31b 2.61 be 1.92 a 7.83Db 2.36 a 3.71 b 2.58 a 8.65 ab
C3 3.22b 2.45 ¢ 1.49 ¢ 7.16 ¢ 2.48 a 3.69b 2.11b 8.24 b
C4 2.90 ¢ 2.40 ¢ 1.65 b 6.95 ¢ 2.44 a 2.81 ¢ 1.25 ¢ 6.50 ¢

2017 CK 4.86 a 3.80 a 1.25 a 9.91 a 3.8 a 4.59 a 0.90 b 9.37 a
Cl 4.56 a 3.76 a 0.65 ¢ 8.90 b 3.3l a 3.93b 0.93 a 8.17b
C2 3.31b 3.76 a 0.80 b 7.87 ¢ 2.37b 4.47 ab 0.81 a 7.65 ¢
C3 2.54 ¢ 3.89 a 0.91b 7.34 d 3.59a 3.35¢ 0.31b 7.25 cd
C4 1.99 d 3.84 a 1.20 a 7.03d 2.78 b 3.35¢ 0.90 a 7.04 d

ANF/ING FREF R A B 25 52 B2 (P <0. 05) . A,

Different lowercase indicate significant difference at different treatments( P <0.05). The same below.
xR2 REMENKEARREBERELHZN

Table 2 Effect of low temperature stress on pod number of different canopy in soybean

EER/AN i3Liyigiy 47F 50 Hefeng 50 =F 16 Kenfeng 16
Year Treatment # Top " Middle %5 Bottom %24k Whole plant |3 Top A Middle F#F Bottom  #% 4% Whole plant

2016 CK 13.50 a 11.50 a 7.60 a 32.60 a 10.10 a 12.90 a 2.20 a 25.20 a
Cl 10.74 b 10.30 b 4.03 ¢ 25.06 b 7.50 b 9.00 ¢ 2.00 a 18.50 ¢
c2 8.74 ¢ 9.25 ¢ 6.71 b 24.70 b 10.00 a 9.50 ¢ 2.00 a 21.50 b
Cc3 8.70 ¢ 8.90 ¢ 4.79 ¢ 22.40 ¢ 9.60 a 9.80 b 2.20 a 21.60 b
C4 8.64 ¢ 9.00 ¢ 4.17 ¢ 21.81 ¢ 8.90 ab 11.20 ab 2.30 a 22.40 b
2017 CK 15.50 a 10.80 b 3.80 a 30.10 a 6.30 a 12.80 a 5.50 a 24.60 a
Cl 13.00 b 9.09 ¢ 1.82 ¢ 23.90 b 5.70 a 12.30 ab 5.50 a 23.50 a
c2 14. 80 ab 12.00 a 2.50 b 29.30 a 5.40 ab 11.30 b 5.00 a 21.70 b
C3 14.90 ab 11.10 b 2.80 b 28.80 a 5.00 b 11.60 b 4.70 ab 21.30 b
C4 7.70 ¢ 11.40 b 3.80 a 22.90 b 4.90 b 7.90 ¢ 2.90 b 15.70 ¢

®3 (RIEPENKERETEHEH N

Table 3 Effect of low temperature stress on seed number of different canopy in soybean

Y kbR 4=F 50 Hefeng 50 2F 16 Kenfeng 16

Year Treatment |3 Top h#k Middle T35 Bottom  ##k Whole plant &8 Top & Middle F#5 Bottom %4k Whole plant

2016 CK 33.60 a 31.10 a 10.50 a 75.20 a 15.90 a 28.50 a 10. 80 a 55.20 a
Cl1 25.74 b 19.50 b 7.37b 52.60 b 15.40 a 27.70 a 11.90 a 55.00 a
c2 23.80 b 20.20 b 7.20 b 51.20 b 12.20 b 26.10 a 10. 80 a 49.10 b
C3 21.50 ¢ 18. 30 be 7.93 b 47.73 be 14.70 ab 23.80 b 11.10 a 49.60 b
C4 17.98 ¢ 17.89 ¢ 8.54 b 44.40 ¢ 12.90 b 14.10 ¢ 10.70 a 37.70 ¢

2017 CK 29.90 a 21.40 b 6.50 a 57.80 a 30.00 a 32.50 a 7.10 a 69. 60 a
Cl1 24.18 b 18.82 ¢ 4.36 b 47.36 ¢ 25.10 b 27.90 b 6.10 ab 59.10 b
C2 21.20 be 24.00 a 6.10 a 51.30 be 27.00 ab 30.70 a 4.30 b 62.00 b
C3 24.10 b 21.90 b 5.90 ab 51.90 b 28.90 ab 26.40 b 5.50 b 60.80 b

C4 15.20 ¢ 21.00 b 5.90 ab 42.10d 17.50 ¢ 20.70 ¢ 6.50 ab 44.70 ¢
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