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Table 1 Genetic coefficients of 3 types of soybean genotypes cm
e 59 WIRE KR W7 WG MAEERKE WEERE  UIEBAKE  URBARE SRR
Genotype 9th internode length  7th internode thickness Leaf length Leaf width Pod length Pod width Pod thickness
oE R [=)
ERT15 8.12 0.87 14.70 7.00 6.20 120 0.78
Jiangmodoulhao
5,30 10.93 0.94 15.68 7.78 6.84 1.53 0.92
Mengdou 30 ’ ' ’ ’ ’ ’ ’
jt?‘ S 6.54 0.66 14.50 6.86 6.14 1.08 0.69
Beidou 5
Fz2 BIRKEASXEARRTEKENTNIRE
Table 2 Prediction errors for internode length with various genotypes on Soybean in Tongliao cm
- 3 4T ST e BT MW MW MioW HuW
i Fl Genotypes i H Item 3th 4th 5th 6th 7th 8th 9th 10th 11th RMSE
internode internode internode internode internode internode internode internode internode
I B Simulated value 4.27 4.90 5.62 531 5.38 4.97 4.24 1.89 0.90
ii m o IJ MMI{E Observed value 4.04 4.68 5.46 5.62 5.68 4.38 4.10 1.72 0.82
& %7 Errors +0.23 +0.22 +0.16 -0.31 -0.30 +0.59 +0.14 +0.17 +0.08 0.28
s 30 8 FUE Simulated value 5.75 6.60 7.57 7.15 7.25 6.71 5.71 2.54 1.21
Y MMI{E Observed value 5.42 6.32 7.34 6.90 7.08 6.82 6.04 2.24 1.08
Mengdou 30 s
%7 Errors +0.33 +0.28 +0.23 +0.25 +0.17 -0.11 -0.33 +0.3 +0.13 0.25
g5 e FUE Simulated value 3.44 3.95 4.53 4.27 4.33 4.00 3.41 1.52 0.72
Beilou? WAL Observed value 3.12 3.74 4.28 4.56 4.64 3.84 3.26 1.78 0.98
%7 Errors +0.32 +0.21 +0.25 -0.29 -0.31 +0.16 +0.15 -0.26 -0.26 0.25
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Table 3 Prediction errors for internode thickness with various genotypes on Soybean in Tongliao cm
B I3 OE4N S e 7 8T oA 107 1Y
Genotypes I H Item _ 3th ) 4th ' 5th _ 6th _ 7th _ 8th _ 9th ' 10th _ 11th RMSE
internode internode internode internode internode internode internode internode internode
B BAME Simulated value 0.84 0.86 0.87 0.78 076 049 036 025 0.17
?ii;ni) IIJA MLI{E Observed value 0.74 0.78 0.80 0.78 0.72 0.52 0.40 0.20 0.16
#i%F iR ZE Errors +0.10 +0.08 +0.07 0 +0.04 -0.03 -0.04 +0.05 +0.01 0.06
) WA Simulated value 0.91 0.93 0.94 0.84 0.82 0.53 0.39 0.27 0.18
l\iiifu?o WM Observed value 0.86 0.88 0.90 0.80 0.76 0.57 0.42 0.24 0.20
AR 2% Errors +0.05 +0.05 +0.04 +0.04 +0.06 -0.04 -0.03 +0.03 -0.02 0.04
_ BAME Simulated value 0.64 0.65 0.66 0.59 058 037 027 0.9 0.13
gﬁ?i%l(fu ?J ML{E Observed value 0.58 0.60 0.62 0.56 0.52 0.41 0.30 0.24 0.12
A% 1R ZE Errors +0.06 +0.05 +0.04 +0.03 +0.06 -0.04 -0.03 -0.05 +0.01 0.04
F4 BIRKRSTRSMAXENFKEMEENTNRE
Table 4 Prediction errors for leaf length and leaf width with various genotypes in Soybean in Tongliao cm
fi i Genotype i H Ttem K:J¥ Length FEE Width
FERUE Simulated value 10.6 5.48
§H5EE 1 5 Jiangmodou 1 WM Observed value 10.02 5.86
%7 Errors +0.58 -0.38
BHUE Simulated value 11.16 6.18
% 30 5 Mengdou 30 WEM{E Observed value 10.88 5.82
%7 Errors +0.28 +0.36
B Simulated value 10.46 5.16
b= 5% Beidou 5 WLME Observed value 10.96 5.50
%% Errors -0.50 -0.34
RMSE 0.47 0.36
FOBIRKSAFRRMAEEERKE. BEMEENTUNIRE
Table 5 Prediction errors for pod length, width and thickness with various genotypes in Soybean in Tongliao cm
i Genotype i H Item K:J¥ Length e Width J5 P Thickness
B Simulated value 4.10 0.83 0.49
JESE 1 5 Jiangmodou 1 WM Observed value 428 0.94 0.40
%R % Errors -0.18 -0.11 +0.09
BHUE Simulated value 4.52 1.06 0.58
%17, 30 5 Mengdou 30 WLE Observed value 438 1.26 0.64
Hix}iR % Errors +0.14 -0.20 -0.06
B Simulated value 4.06 0.75 0.44
Jt& 55 Beidou 5 WLME Observed value 4.40 0.66 0.48
Yi%HiR % Errors -0.34 +0.09 -0.04
RMSE 0.24 0.14 0.07
Fo =B SFESRMAEM FEZEEKBTUNRE
Table 6 Prediction errors for leaf and pod development with various genotypes in Soybean in Zhalantun cm
i ST gE| R RE W B TR S LR
Genotype Item Leaf length Leaf width Pod length Pod width Pod thickness
o BELAE Simulated value 13.84 6.83 5.83 111 0.69
J?iﬁgri ;01?1 ALIAE Observed value 14.23 6.52 5.44 1.28 0.64
Yix %7 Errors -0.39 +0.31 +0.39 -0.17 +0.05
o BV Simulated value 14.61 7.55 6.43 1.41 0.81
l\if;(i?u?’o WLM{E Observed value 15.12 7.16 6.82 1.62 0.76
A%t % Errors -0.51 +0.39 -0.39 -0.21 +0.05
_ B Simulated value 13.67 6.68 5.77 1.00 0.61
jBt:d ;’u? ALIAE Observed value 13.18 6.32 5.38 0.90 0.54
Yix}1% 75 Errors +0.49 +0.36 +0.39 +0.10 +0.07
RMSE 0.47 0.35 0.39 0.17 0.06
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Dynamic simulation of stem, leaf and pod development on soybean

Xu Shoujun?, Li Zhigang®, Yang Hengshan', Chen Chuanmei!, Zhao Da', Guo Yanfeng?
(1. Colleg of Agronomy, Inner Mongolia University for Nationalities, Tongliao 028042, China;
2. College of Horticulture, Shenyang Agriculturasl University, Shenyang 110866, China)

Abstract: Based on systematic observation, the organ morphogenesis model was established on soybeans. In the
model, the time step was physiological development time, the growth process and the growth of the order of the
stem, leaves and pods were measured by physiological development day, the model parameters were determined
by genetic parameters, and the minimum nitrogen content, maximum nitrogen content, and critical nitrogen
content were used to express the impact of nitrogen. In the model, internode potential length and potential
thickness increased gradually with the increase of the number of soybeans internode, and reached a maximum at
the ninth and seventh internode, and then decreased gradually. Therefore, the potential length of the ninth
internode and potential thickness of the seventh internode were determined as potential genetic parameters that
can calculate the other internodes’ potential length and potential thickness. Because of similar leaf morphology on
each internode on soybeans, this study only modeled the dynamic of the third fronds. Based on soybean
morphological characteristics, this study simulated the pods which first appeared on the third internode. The
results showed that the absolute prediction errors ranges of internode length, internode thickness, leaf length, leaf
width, pod length, pod width, and pod thickness were 0.08-0.59, 0-0.10, 0.28-0.58, 0.31-0.39, 0.14-0.39,
0.09-0.21, 0.04-0.09 cm respectively with the root mean square errors (RMSE) being 0.25-0.28, 0.04-0.05, 0.47,
0.35-0.36, 0.24-0.39, 0.14-0.17, 0.06-0.07 cm, respectively. The model reflected a satisfactory prediction.
Moisture had a greater impact on soybean organ morphogenesis. Because of the test conditions, this study did not
establish a moisture influence factor model. The model establishment of water and nitrogen coupling soybean
organ morphogenesis is the next research program. The models also need to be tested at a greater variety and a
wider geographical scope.

Key words: crops, computer simulation, models, soybean, organs, morphogenesis
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