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Post — emergence changes of cotyledonary area and physiological indices in various soybean cultivars
CAO Xiao —ning"*,SUN Shi** ,ZHANG Shou — wei’ , WU Cun — xiang”, HAN Tian —fu’* , YANG Wen —yu'"
(1. College of Agronomy, Sichuan Agriculture University, Yaan 625014, China; 2. MOA Key Laboratory of Soybean
Biology (Beijing) , Institute of Crop Sciences, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract; In this study, the grafting method was used to create composite plants material with the same scion
but different cotyledons and the parts below cotyledons. The cut —in grafting method was used to study the changes
of cotyledon area from cotyledon stage (V) to second —node (V,) stage. The widely — planting soybean varieties
over the years in Huanghuaihai Plains of China were used as stock genotypes, and Zhonghuang 39 was as scion. 3
soybean varieties with different 100 — seed weight were selected as test materials, and the post — emergence changes
of cotyledons area and physiological indices and their effects on seedling growth and development in soybean by set-
ting the shading and normal sunshine treatments were studied. The results showed that cotyledon area increased
during the seedling period from V. to V, among all the tested varieties, with the increment range from 65.61% to
209.29% . The increment of cotyledon area from V, to V. was negatively correlated with the cotyledon area at V.
stage. The cotyledon area increment from V to V, decreased with the releasing years of the varieties. Beginning

from Day 9 after emergence, the cotyledon area constantly declined in all varieties, and the contents of chlorophyll
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a,total chlorophylls and the dry weight of cotyledons decreased along with the seedling growth, the chlorophyll b

content increased first and then decreased. Cotyledon soluble sugar content decreased for some days and then in-

creased gradually, and finally decreased with aging cotyledons. After the shading, the changes of cotyledon area,

dry weight, chlorophyll a, b and soluble sugar contents became more prominent than those in normal sunshine treat-

ment, indicating that limiting the cotyledon " source" functions could affect the synthesis, degradation and transport

of chlorophylls and soluble sugars in cotyledons, and the changes of cotyledon area and their dry weight. Removing

cotyledons had impacts on seedling growth and development, with shorter seedling height, slower development

process, and lower seedling dry weight. It was concluded that cotyledon is one of the important vegetative organs of

soybean at seedling stage. Cotyledons should be protected and effectively utilized in soybean management.
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Table 1 Soybean cultivars in grafting experiments

B I
Cultivar Decade of release

W FH€ &5 75 Haiyang Pamanging 1940s
FTE, Pingdingshi 1940s
P46 Heze Niumaohuang 1950s
AR T # Yidu Pingdinghuang 1950s
Bt 5 Xinhuangdou 1950s
B 23 Juxuan 23 1960s
FF#% 10 Qihuang 10 1960s
%1 1 5 Yanhuang 1 1960s
F Y # Fengshouhuang 1970s
7 5 Wenfeng 7 1970s
BRI 5 5 Yuejin 5 1970s

e R
Cultivar Decade of release

T 45 Jidou 4 1980s
5 45 Ludou 4 1980s
B3 6 5 Kefeng 6 1980s
.5 11 Ludou 11 1990s
P 75 Jidou 7 1990s
%5 22 Yudou 22 1990s
BT 12 Jidou 12 2000s
H1# 13 Zhonghuang 13 2000s
#( 92116 Zheng 92116 2000s
HE&. 5 5 Handou 5 2000s
1% 39 Zhonghuang 39 2000s

®2 HEAXERMER(V-V,) FHEARKHEN

Table 2 Change of cotyledon area of soybean cultivars from V. to V, periods

Ve = Vo 0 AR A 4
Percent of cotyledon area
increment from V¢ to V,

Vz EH?M’ﬁ*R/CHIZ

Cotyledon area at V,

A Ve W70t A em?
Cultivar Cotyledon area at V.
W FH€ &5 75 Haiyang Pamanging 1.83
FTEL Pingdingshi 1.37
P4 B4 Heze Niumaohuang 1.16
AR5 Yidu Pingdinghuang 1.98
B 5 Xinhuangdou 1.44
E 0k 23 Juxuan 23 1.45
5% 10 Qihuang 10 1.16
% # 1 5 Yanhuang 1 1.74
FIY# Fengshouhuang 1.54
37 5 Wenfeng 7 1.68
BK#E 5 5 Yuejin 5 1.52
FLH 4 5 Jidou 4 1.70
.5 45 Ludou 4 1.08
Bl 6 5 Kefeng 6 1.85
£33 11 Ludou 11 1.47
L5 7 5 Jidou 7 1.66
# 5. 22 Yudou 22 1.40
1 12 Jidou 12 1.84
Fr i 13 Zhonghuang 13 1.71
892116 Zheng 92116 1.39
lif%. 5 5 Handou 5 1.76
¥ 39 Zhonghuang 39 1.79

3.79 106.95%
3.25 138.09%
3.49 201.61%
3.98 101.44%
3.78 161.46%
4.23 191.89%
3.59 209.29%
3.57 104.80%
3.44 123.49%
4.41 162.99%
2.88 89.88%
3.81 124.46%
3.21 197.97%
3.09 67.06%
3.28 122.79%
2.75 65.61%
3.33 138.72%
4.01 118.32%
4.05 136.38%
3.73 168.46%
3.92 123.12%
3.13 75.32%
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Table 3 Effect of shading and cotyledon removal on plant height of soybean seedling/cm

LA S b FiZ2BRATE] Date of cotyledon removal

Cultivar Shading treatment 5AH5H 5H8H 5HI11H 5H14H 5817H CK
W4 IE# ¢ 8 Normal sunshine 17.92 31.78 37.80 38.50 39.00 41.25
Jidou 4 J#E Shading 17.92 27.22 33.13 34.13 37.25 40.25
¥ 39 1E# ¢ Normal sunshine 31.33 32.00 40.20 42.80 46.60 48.25
Zhonghuang 39 56 Shading 31.33 34.25 38.86 44.00 46.50 47.25
W 12 I I8 Normal sunshine 23.88 34.50 37.25 38.25 41.00 42.00
Jidou 12 S Shading 23.88 25.20 38.60 40.00 40.75 40.75

T CK R FBR 05 PR .6 7 20 H, R

Note ; CK : Non — cotyledon removal. Measuring time: June 20. Same as below
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Table 4 Effect of shading and cotyledon removal on leaf growth of soybean seedling

il b F-ZEBRAFE] Date of cotyledon removal

Cultivar Treatment 5A5H 5H8H 5HIIH 5H14H 5417H CK
e 4B 1E# 6 HE Normal sunshine 1.0 1.8 2.0 2.1 2.4 2.5
Jidou 4 Y Shading 1.0 1.3 1.8 2.2 2.2 2.4
rh# 39 IEH 68 Normal sunshine 1.4 1.8 2.1 2.3 2.4 2.4
Zhonghuang 39 JEESE Shading 1.4 1.2 1.9 2.2 2.3 2.3
w12 1E% 6 HE Normal sunshine 1.6 2.6 2.9 3.0 3.1 3.1
Jidou 12 % Shading 1.6 1.7 2.6 2.8 3.0 3.1
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