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Effects of High Temperature at Full Flowering Stage on Podding and Yield
of Soybean
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Agriculture/Jiangsu Collaborative Innovation Center for Modern Crop Production/National Center for Soybean Improvement, Nanjing 210095, China;
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Abstract: The aim of this study was to explore the effects of high temperature at full flowering stage on podding and yield of
soybean and its physiological mechanism. We used soybean variety Suike 12 as material. At the full flowering stage (R2),
3 days high temperature treatment (R2H, 9:00 —16:00, 45 £2°C; 16:00 —9:00 next day, normal ambient temperature) in
the greenhouse was set up, and taking 24 h normal ambient temperature as control. The effects of heat stress at full flowering
stage on podding, anatomical structure, oxidative stress and yield components of soybean were studied. The results showed
that the effects of high temperature on leaves at R2 stage was not continuous, which did not effect the “source” in the later
period, while high temperature increased the contents of H,0, and MDA in the pods of stressed flowers. The stalk cells of
some pods were affected by high temperature, which collapsed into filaments and the vascular bundles of pod shell became
sparse, which led to unfluent “flux”, hollow seed and less “sink”, such as pods falling, more empty and seedless pods,
fewer seeds, lower seed weight and lower yield. The accessory inflorescence might compensate the yield loss caused by high
temperature to some extent. Therefore, high temperature at full flowering stage affected the “flux” and “sink” of soybean,
which eventually led to yield reduction.
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Table 1 The effects of high temperature at full flowering stage on soybean podding
T .
o RITER TR
Main inflorescence
Accessory The whole
[ el ey .
b3 inflorescence plant
Before high temperature During high temperature After high temperature
Treatment
W RIER RSEMC MR MIEEC MOER BB AUER MOER
Podding Podding Podding Podding Podding Podding Podding Podding Podding
number rate/ % number rate/ % number rate/ % number rate/ % rate/ %
c 6.33 + 40. 80 = 9.64 = 39.80 = 8.97 = 48.70 = 6.48 = 52.55 % 44.63 =
K
0.10 aA 1.20 aA 0.50 aA 0. 66 aA 0.31 aA 0.40 aA 0. 13 bA 0.67 bA 0.06 aA
2.33 25.30 = 4.90 = 14.10 = 5.69 + 47.80 = 14.18 = 63.59 = 34.74 =
R2H
0. 10 bA 0.31 bA 0.20 bA 0.30 bB 0.48 bA 0.29 aA 0.20 aA 0.33 aA 0.44 bA

[AFVEAE G AN RIR/NE 8535036 48 0. 01 F10. 05 KF E255R3 . T,

Values within the same column followed by different capital or lowercase are significant different at 0. 01 and 0. 05 probability level, respectively.

The same below.
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Table 2 The effects of high temperature at full flowering stage on soybean pods

Total pods Fallen pods Empty pods Seedless pods Full pods Effective Seeds number
Treatment Pods number
number number number number number pods number per pod
CK  35.25+0.22a 3.83+0.05b 31.42+0.17a 3.92+0.01 a 7.42+0.04b 20.08+0.12a 27.50+0.16a 1.81+0.03 a
R2H 33.00+0.22a 5.90+0.06 a 27.10+0.16 b 4.30+0.64 a 8.30+0.02a 14.50+0.50b 22.80+0.48 b 1.78+0.03 a
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Fig. 1 The anatomical structure (longitudinal-cut) of pod stalk under different treatments
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Fig. 2 The anatomical structure of pod under different treatments
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Fig. 3 The contents of H,O,and MDA in leaves under different treatments
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Fig. 4 The H,0,and MDA content in pods under different treatments
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Table 3 The effects of high temperature at full flowering stage on soybean yield and its components

e FEAEF AR HIAERF Aok Bk AR HABRRIEL Bk
100-seed weight of 100-seed weight of 100-seed Seeds number Yield per
Treatment
main inflorescence/g accessory inflorescence/g  weight per plant/g per plant plant/g
CK 19.34 £0.07 aA 18.50 £0.52 a 18.92 +0. 23 aA 49.83 £0. 14 aA 9.43 +£0. 15 aA
R2H 16.39 +0.03 bB 18.33 +0.51 a 17.36 +0.26 bB 40.50 £0.07 bB 7.03 £0. 10 bB
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