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Estimates of Seed Filling Rate Based on Dynamics of Pod Thickness and Seed

Weight in Soybean
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(1. College of Agronomy, Northwest A & F University, Yangling 712100, China; 2. Institute of Yan’ an Agriculture Science, Yan’an 716099, China)

Abstract: Seed filling process is important for soybean yielding, and seed filling rate can be estimated through simulation of
seed weight and pod thickness against days after flowering( DAF). Three soybean lines, Zhonghuang 37, Qindou 10 and JTN-
5503, were served as materials and planted in field. Pod thickness and seed dry/fresh weight were measured continuously by
means of random sampling and fixed positioning. The results showed that, (i) Soybean seed dry/fresh weight and pod thick-
ness were modulated by a linear or quadratic polynomial functions of DAF. (ii) Compared with seed filling rate estimated by
seed fresh weight, the average seed filling rate was overestimated by seed dry weight and underestimated by pod thickness.
(iii) The average rate of pod thickness was genotype-dependent, but the initial rates of pod thickness were similar among dif-
ferent soybeans. (iv)The measurement of fixed pod thickness had the lowest level of experimental error. In conclusion, pod

thickness is a potential non-destructive indicator to measure soybean seed-filling rate, which shares the similar result with seed

weight.
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Basic information of soybean materials
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Data in plate a-i is from the random samples, and data in plate j-1 from the fixed samples. Seed dry weight in plate a-

¢ is calculated from the air-dried bulk seeds of three soybeans in each time.
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Fig. 1 Simulations of soybean seed dry/fresh weight and pod thickness(y)
against days after flowering(x)
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Table 2 Comparison of soybean average seed-filling rate under random sampling

F T IR IR E SRR
W2 Bk Based on original data Based on standardized data
Material

KPR fif
Fresh weight

JER R
Pod thickness

FERIR S
Pod thickness

Fresh weight

A 37 Zhonghuang 37 0.021 5 £0.002 0

Z2 5 10 5 Qindou 10 0.009 3 +0.000 8

0.1726 £0.015 5
0.107 5 +0.008 7

0.304 3 £0. 028 2 0.319 9 £0. 028 8

0.151 5+0.013 2 0.180 4 +0.014 6
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AN IRV BA A8 22 S5 S 25, ) — At o A AR R R A ) 2 S AN 25

The average seed-filling rate is slope of linear equation + standard error measured in g+d ~! for seed fresh weight mm-d ~! for pod thickness. The -

test was conducted with the standardized seed filling rate, and significant difference was detected between different genotypes within index, however, no

difference was detected between seed fresh weight and pod thickness.
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Table 3 Effect of sampling methods on average seed filling rates (8,) in soybean

FETIFIEEAEN B, FTARUEAL I 1Y B,
PR B, based on original data B, based on standardized data
Material
FEHLEUEE Random SENLHUEE Fixed BEHLEURE Random SENLHUEE Fixed
i3 37 0.134 8 £0.011 1 0.365 6 £0. 030 2

0.172 6 £0.015 5
Zhonghuang 37

#5105
Qindou 10

0.107 5 +0.008 7

— 0.149 5 +0.006 0 —
(0.272 6 £0.111 3)

JTN-5503
(1.023 1 +£0.3759)

(0.504 2 +£0.076 4)

0.072 7 £0.009 9
(0.4754 +£0.052 4)

0.319 9 £0.028 8
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0.212 9 £0.029 1
(1.3932+0.153 4)

0.1804 +0.014 6
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The data is shown as 8, + Standard error measured in mm+d ~!. B, in the function of ¥ =B, + B, (outside brackets) is the estimate of average seed

filling rate, B, in ¥ =B, +3,% + B,x (in brackets) is the estimate of initial seed filling rate. “—" means absence of estimates because of inadequate fit-
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Table 4 Pooled standard deviation(SD) and coefficient of variation(CV) among different soybeans and indexes

FEHLEUEE Random sampling

ENLHUEE Fixed sampling

11?;?::? R E Seed fresh weight SERJEFE Pod thickness SERJEFE Pod thickness

SD cv SD cv SD (0%

T $% 37 Zhonghuang 37 0.070 7 12.59 0.539 5 6.25 0.368 6 4.81
7215 10 5 Qindou 10 0.061 4 17.81 0.595 8 8.07 0.341 2 6.26
JTN-5503 0.042 3 11.21 0.410 7 4.70 0.226 2 6.39
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