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Photoperiod Responses of A Widely-adapted Soybean Cultivar of Zhonghuang 13
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Abstract : Zhonghuang 13 is the most widely- grown soybean varieties in China in recent years. It adapted to grow in the
broad area of Yellow and Huaihe River Valleys,the southern part of North Spring Soybean Planting Area,and some part of
South Multi- Planting Soybean Area in this country. In order to analyze the mechanism of its adaptability to changing envi-
ronments , the plants were treated with 12 h short- days (SD) ,16 h long- days( LD ) and natural photoperiod treatments re-
spectively, the experiments were conducted to study the photoperiodic responses of Zhonghuang 13 in growth period traits,
agronomic traits and quality traits under different photoperiod conditions. Comparisons of photoperiod sensitivity were also
made between the different traits of Zhonghuang 13 and between Zhonghuang 13 and other two varieties ,Zhonghuang 24 and
Fengjiao 66-12 ,with similar maturity ; the performances of Zhonghuang 13 in different provincial uniform tests were analyzed
as well. Zhonghuang 13 could bloom and mature normally under short-day(12 h) ,long-day(16 h) ,and natural photoperiod
treatments. Photoperiod sensitivity of its growth period traits was weaker than that of Zhonghuang 24 and Fengjiao 66-12.
With increase of day length,the plant type and agronomic traits of Zhonghuang 13 changed significantly. However, the photo-
period responses of the traits like plant height,node number on main stem, branch number, pod number on terminal raceme,
seed number and seed weight per plant in Zhonghuang 13 were weaker than those of Zhonghuang 24 and Fengjiao 66-12 ,but
its protein content was more sensitive to photoperiod than that in the other two varieties. From the above results, it was drawn
that the less photoperiod sensitivity was the major reason for Zhonghuang 13 to adapt to wide areas.
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Table 1  Comparison of flowering and maturity dates between

three tested soybean varieties in different photoperiodic treatments

A A GHHEN GRS E S G e YRR

Variety Photoperiod treatment VE to R1 /d VE to R7 /d

NP 48.1+0.8 112.9 0.9

g 13 LD 61.0+1.0 146.0 £2.0

Zhonghuang 13 SD 24.7 £0.6 64.3£0.6
SDHR/ % 59.51 55.96

NP 39.1+1.0 98.8 £0.9

g 24 LD 72.0+1.0 165.7 1.5

Zhonghuang 24 SD 22.7+0.6 59.3x1.2
SDHR/ % 68.47 64.21

NP 39.8 0.5 101.4 +0.7

JXAZ 66-12 LD 76.3 1.5 161 +1.7

Fengjiao 66-12 SD 24.0+1.0 61.3+1.5
SDHR/ % 68.55 61.93

NP- H #X 5 #8 ( natural photoperiod ) ; LD- 1 H B (long day ) ; SD-
%5 H I8 (short day ) 5 VE- i 1 3] ( emergence ) ; R1- JF #£ 18] ( beginning
bloom) ; R7- #54Y] ( physiological maturity). SDHR- %5 H £ #£ 3 Short-

day hastening rate
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Table 2 Effects of photoperiodic treatments on agronomic traits in three tested soybean varieties

- JeRRAL T M Rk ML Tt £ /NESK
Vun. Photoperiod Plan theight Node No. on the Branch No. Flower No. on
ariet
Y treatment /cm main stem per plant terminal raceme
LD 150.9 7.7 20.8 0.7 1.4+0.3 5.7+0.9
i 13
SD 35.4 0.4 7.8+0.4 1.3+0.3 1.6 0
Zhonghuang 13
SDHR/ % 76.54 62.50 7.14 71.93
LD 274.7 £23.7 27.3 3.6 4.1+0.6 0.7+0.7
i 24
SD 42.0+2.7 7.9 0.6 0.6+0.5 0.9+0.1
Zhonghuang 24
SDHR/ % 84.71 71.06 85.37 -28.57
. LD 257.9 +9.8 20.4 +0.2 2.1+0.7 17.9 0.5
RAE 66-12
SD 49.0£1.1 7.8+0.2 1.5+0.5 2.5+0.5
Fengjiao 66-12
SDHR% 81.00 61.76 28.57 86.03
Toss £ 324 AR AR AR
Pod No. on terminal Effective pod No. Seed No. Seed weight
raceme per plant per plant per plant /g
LD 0.8+0.5 28.3+1.8 51.0+4.0 10.2+1.4
i 13
SD 1.1+0.4 12.5 1.1 20.9 +3.2 4.5+0.2
Zhonghuang 13
SDHR/ % -37.50 55.83 59.02 55.88
LD 0.3+0.3 37.1+10.5 75.4 £22.9 11.5+2.8
T3 24
SD 0.9+0.1 11.7+2.0 19.4 +6.1 3.0+1.0
Zhonghuang 24
SDHR/ % -200.00 68.46 74.27 73.91
o LD 0.9+0.3 28.0 8.9 54.3 +18.8 8.8x2.5
R 66 -
. SD 1.7+0.2 8.5+0.9 11.3+3.0 2.3+0.7
Fengjiao 66 — 12
SDHR/ % -88.89 69. 64 79.19 73.86
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Table 3  Effect of photoperiodic treatments on protein content and

oil content in different soybean varieties

B e B AR I
uuﬁ Photoperiod Protein 0il
Variety
treatment content/ % content/ %
NP 43.73 £0. 11 18.11 +0.31
a3 P 39.02 +0.61 18.75 +0.52
Zhonghuang 13 gp 41.46 +0.58 19.45 +0.24
NP 42.33 £0.50 21.39 £0.32
24 P 36.70 +0. 60 21.22 +0.60
Zhonghuang 24 gp 36.45 £1.22 23.28 +0.32
N NP 39.28 £0.42 21.36 +0.07
A3z 66-12 LP 39.98 £0.56 20.42 0. 17
Fengjiao 66-12 gp 42.412.23 21.04 £0.94
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Table 4 Developmental traits of Zhonghuang 13 in the different uniform tests

[ 2~ 2 T AL 3 GRS AcE:
Hh i 5 5F AL ) eSS
Hh X ARy o Average days from VE to A Average days from VE to
VIASE 3 Days from VE Stem termination
Region Year R1 of others varieties in R8 of others varieties in
VE to R1/d to R8/d type
the same tests /d the same tests /d
Jemtili (FHE4A) WA FR
2001 48.0 46.3 132 135.3
Beijing Municipality ( Spring sowing ) Semi- determinate
w i WA R
jh?m<ﬁ?_§ﬁ)_ ) . 2000 51.2 50.2 135.8 137.5 ) ﬁl&_
Beijing Municipality ( Spring sowing ) Semi- determinate
KT (R ARA) AT
1999 35.3 30.7 106 97.5
Tianjin Municipality ( Summer sowing) Semi- determinate
ey 2 5] Q
R () 1999 / / 99.9 91.6 £ BR Determinate
Anhui Province( Summer sowing)
TP 7.2
P (i) 2002 50.5 54.2 122.3 122.9 AR Determinate
Sichuan Province ( Spring sowing)
H5 13 AR K R 0 L 3 i
Table 5 Yield of Zhonghuang 13 in the uniform tests of
difference regions DATE BB 93 3R WA ] R it ksl S 0 sz i 1
L men vmvn ORGSR 6T
“7 =P ; . sy, N N 5 ~
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g * hm y — TR
ot D Ui, ZR AL DR ah B 8 AR AR 4 5 Bk R 18
Beijing Municipality 2001 39.72° ~40.22°N 2 829.00 1 M 26 A 25 A5 Rk 14 G 45, HE
P WX R FRERHE S 7 30 BT 4 5 P13
Beijing Municipality 2000 39.72° —40.22°N 2 851.95 1 TR AR VO IR #E ) R B HGE , i . B
<5P“F;§Ejzing > (B SE RIS AT R A 2 — SO A HAT AT 3,35 1)
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IENEE 2N TR o
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