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Effect of Defloration on Flowering, Podding and Yielding in Soybean
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Fu-qin®, LI De-xiao'

(1. College of Agronomy, Northwest A & F University, Yangling 712100, Chinaj; 2. Institute of Yan'an Agriculture Sciences, Yan'an 716000, China)

Abstract: In order to explore the potential and compensation ability of soybean flowering, three soybean cultivars with
different termination habit and similar growth period, Zhonghuang 13 (with determinate habit) , Handou 5 and Williams 82
(with sub-indeterminate habit) , were used as experimental materials. The continuous defloration treatments of short-term (3,
5 and 7 d) and long-term were set to evaluate the effect of artificial defloration on flowering dynamics, podding, and yielding
in soybean. The results showed that; (1) The total flower number was similar among the materials sown at the same time, but
various natural flowering dynamics was closely related to stem termination habits i. e., Zhonghuang 13 had a flowering
tendency of sharp-rise-then-drop with short duration. However, Handou 5 and Williams 82 had relatively stable flowering with
longer duration; (2) In the long-term defloration treatments, new flowers were grown continuously to compensate defloration
loss, and the flowering period was prolonged as well. The total number of flowers of Zhonghuang 13 and Handou 5 were 2. 46
and 3.07 times in the long-term defloration treatments compared to the corresponding controls, respectively. Moreover, the
palingenetic flowers had normal reproductive ability. Under the natural condition, long-term defloration treatment resulted in
stay-green syndrome, and the secondary stems grew from leaf axils at the lower nodes; (3) The short-term defloration
treatments stimulated new flower genesis in the treated nodes, and without effect on adjacent nodes in sub-terminate soybean
varieties. The opposite effect of short-term defloration on yield in Handou 5 (yield loss) and Williams 82 (yield gain) was
resulted from difference of palingenetic flowers, the flower-pod transformation rate, and seed weight. Therefore, soybean
defloration, because of pollination and fertilization ( simulated with artificial defloration) , can be compensated by palingenetic
flowers with enormous potential, which accompanied by prolonged growth period. However, the prolonged growth period of
soybean is contradicted with autumn chilly weather in the northern China. These results can be referred to the related research
on environmental stress in soybean flower stage.
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Fig.1 The flowering dynamics of Handou 5 and Zhonghuang 13 under condition of long-term defloration
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Fig.3 The flowering dynamics of Handou 5 and Williams 82 under short-term defloration treatment
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Table 1 The flower distribution in various node of Handou 5 soybean plants treated by short-term defloration
S CK MAEALIE 3 d fAEAL IR S d WAEALIR T d
REEDA Defloration for 3 d Defloration for 5 d Defloration for 7 d
Node order RAEE

RAEE

Sum of flowers

SAEE

Sum of flowers

fiAE%L

Removed flowers

RAEE

Sum of flowers

AE%R

Removed flowers

e

Removed flowers Sum of flowers

1 0a 0.1 0.6 a
2 7.4a 1.2 9.1a
3 4.4 a 1.0 8.4 b
4 7.7a 1.4 7.6 a
5 6.4 a 2.8 6.4 a
6 4.9 a 1.7 5.7 ab
7 4.4a 0 4.1a
8 2.9a 0 4.1b
9 2.9a 0 3.6a
10 1.7 a 0 1.3a
11 0a 0 0.2a
&1t Total 42.7 8.2 51.1

0 0.3 a 0 I.1a
2.0 7.8 a 2.4 8.1a
2.4 8.0b 2.2 8.1b
2.2 7.1a 3.1 8.4 a
3.4 6.7 a 3.4 7.1a
2.8 6.8 b 3.1 6.7b
0.9 4.4 a 1.7 4.8 a
0 3.3a 0.3 3.6a
0 2.3a 0 2.4 a
0 1.0 a 0 0.8 a
0 0.1a 0 0.4a
13.7 47.8 16.2 51.5

TE A /NG PR FRR A BAI7E P <0.05 ARP2E5 B3 o AT I35 TFIR  ARUC R _E 4 5 5 7] 35 (LA R 2 2R A ) S AL B e gL . T Tl

Note ; Different lowercase indicates there is significant difference at P<0. 05 level between treatments. The node order was coded upward from the

cotyledon node in main stem of plants. The sum of flowers was conducted multiple comparison with LSD method between different treatments at each node.

The same below.
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Table 2 The flower distribution in various node of Williams 82 soybean plants treated by short-term defloration

THAEALFE 3 d

AEAL IS d MAEALI T d

Xt A CK
Fifir Defloration for 3 d Defloration for 5 d Defloration for 7 d
Node order LR T AEEL SRR %R AR R KRR
Sum of flowers ~ Removed flowers ~ Sum of flowers ~ Removed flowers ~ Sum of flowers ~ Removed flowers  Sum of flowers
1 0.3a 0 1.3 a 0 2.2b 0 1.5a
2 4.3a 1.5 7.6 b 0.5 7.5b 2.1 8.4b
3 4.6 a 1.4 6.9b 1.2 8.4b 1.9 5.6a
4 4.9a .4 6.5a 0.7 6.6 a 0.8 5.6 a
5 5.1a 1.9 5.5a 1.7 6.3 ab 3.5 8.3 b
6 6.6 a 3.6 6.6 a 3.1 7.8a 3.8 10.3 b
7 6.9 a 2.3 7.3a 1.8 6.6 a 2.9 6.9 a
8 4.4 a 0.3 5.8a 0.4 5.2a 0.8 5.5a
9 5.1 ab 0 3.9a 0 4.3a 0 5.4b
10 3.0a 0 3.3a 0 3.3a 0 4.5a
11 0.6 a 0 1.8a 0 2.1a 0 1.0a
41 Total 45.8 11.4 56.5 9.4 60.3 15.8 63.0
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Table 3 The comparison of yield components between Handou 5 and Williams 82

soybeans under short-term defloration

HRREL BARRRLEL FERLEL EHARLE Bk
o AbF . . .
Pods per Seeds per Seeds per 100-seed Yield per
Material Treatment

plant plant pod weight/g plant/g

HF & 5 5 Handou 5 X} CK 13.89 a 37.00 b 2.66 a 23.45 b 8.68 b

{f#i4¢. 3 K Defloration for 3 d 14.33 a 37.89 b 2.64 a 19.08 a 7.46 b

$#4E 5 K Defloration for 5 d 12.33 a 28.78 a 2.33 a 21.01 b 6.05 a

i 4€ 7 K Defloration for 7 d 13.39 a 32.44 a 2.42 a 20.77 a 6.74 a

Williams 82 XFHE CK 16.57 a 34.86 a 2.10 a 16.46 a 5.74 a

4§ 4E 3 K Defloration for 3 d 19.78 ab 43.67 b 2.21 a 15.12 a 6.60 b

fi#5i4€ 5 K Defloration for 5 d 18.36 a 40.18 b 2.19 a 16.44 a 6.61 b

% 4E 7 K Defloration for 7 d 15.75 a 36.00 a 2.29 a 15.64 a 5.63 a
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Table 4 The flower-pod conversion rate( FPCR) of short-term defloration treatment in Handou 5 and Williams 82

Hf % 5 5 Handou 5 Williams 82
s BiiEH N - WK N »
' e Sk ‘ a0 TS A%
Treatment Regenerative Regenerative
Pods number FPCR/ % Pods number FPCR/ %
flowers flowers

XFHE CK 42.8 13.9 0.32 45.7 16.6 0.36

f#4E 3 K Defloration for 3 d 42.7 14.3 0.34 46.8 19.8 0.42

§#4E 5 K Defloration for 5 d 34.0 12.3 0.36 50.5 18.4 0.36

i€ 7 K Defloration for 7 d 35.5 13.4 0.38 47.3 15.8 0.33
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