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Abstract: Pod thickness is a shape indicator in accordance with seed-filling process of soybean[ Glycine max (1. ) Merri. ].
Four soybean lines with sub-indeterminate or determinate habit, different seed number of pods and similar growth period , inclu-
ding Jidou 12 ,Handou 5, Ludou 96150 and Qingxian 8194 ,were served as materials. Thickness of tagged pods was measured
continuously , and relationship between pod thickness and days after flowering was simulated with quadratic function to explore
node effect and seed effect of seed-bulging related traits , including starting point,final point and duration of seed-bulging , maxi-
mum pod thickness and average rate of pod thickening. The results showed that,based on the effect sequence,sources of varia-
tion of tagged pod thickness were showed as inter-plant > inter-node within plant, inter-pod within node > inter-seed within
pod. No difference of seed position effect was detected in 2-seeded pods,but significant difference of seed position effect in 3-
seeded pods and 4-seeded pods,with seed position advantage sequencing by middle seed(s) > distal seed > seed near to pod
stalk within a pod. The advantage seed was characterized as early seed bulging, higher seed-bulging rate and maximal pod
thickness , as well as less potential of early termination of seed development. The seeds at both ends of the pod were apt to early
terminate in the sub-indeterminate soybean lines. Those results will help to measure the pod thickness appropriately in the re-
search of soybean seed-filling characteristics and extend the knowledge of position effect in soybean seed-filling traits.
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Table 1 Basic information of the tested soybean materials

ELZFR = VA EBERE JERRPRLFFIE
Material Developed by Growth period/d Characteristics of pod and seed
2512 Jidou 12 IIAL A AR LA 100 FURLER 23 ¢, 2 R38N AT HRASIET 1
HB 5 5 Handou 5 LA R T A AR B 110 TR 27 g,3 KL 3, WATBRE53E~ H
£ 96150 Lu 96150 WA KRBT 120 FORITE 24.4 ¢,3 KiSE R § 47 BRAE SE T b
Hfif 8194 Qingxian 8194 BV 2238 iDL 115 HRLE 20 g,3 ~4 K3y 3, WATBRE3E S M
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Table 2 Seed-bulging statistics in different pod position of 4 soybean lines

SRS (IR R B R MBI

B S IADA Seed-bulging statistics( Normal seeds/total counted pods)
Pod type Seed position W12 w5 & 96150 FHHf 8194
Jidou 12 Handou 5 Lu 96150 Qingxian 8194
2 ki 1 40/46 4/5 8/11 -
2-seeded pod 2 37/46 3/5 10/11 -
3 i3 1 10/11 12/28 24/27 5/13
3-seeded pod 2 10/11 22/28 23/27 9/13
3 11/11 18/28 23/27 5/13
4 R 1 - 14/23 4/6 11/25
4-seeded pod 2 - 17/23 5/6 15/25
3 - 14/23 4/6 16/25
4 - 10/23 5/6 13/25

FRiCIeR REA —MFARLIE R T A G H R RS B TERATT RO AR I AT AR 1) SR DUm AT, T 1Al

The pod was counted even a seed was developed normally in the pod cells. Seed position was listed in the direction from the pod stalk to the pod ter-

mination. The same below.
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Table 3 Effect of early termination of soybean seed development on pod thickness mean( mm )

JERAAY EH R BRI T 12 96150 &5 %5 HEf 8194
Pod type Normal seeds Jidou 12 Lu 96150 Handou 5 Qingxian 8194
2 fidE 2(CK) 7.962 +0.499 .572 £0.271 - -
2-seeded pod 1 8.117 £0. 600 .333 £0.445 - -
3 ki3 3(CK) 8.197 £0. 408 .349 £0.511 7.906 +0.335 7.749 =0.447
3-seeded pod 2 7.168 £0.513 104 £0.284 7.723 £0.615 7.654 £0.403
1 - - 7.997 +0.337 7.922 +0.528
4 R 4(CK) - .375 +0.288 7.721 £0.573 7.902 =0.486
4-seeded pod 3 - .814 £0.262 7.806 +0.493 7.506 +0.467
2 - .717 +0.236 7.673 £0.525 7.910 £0. 501
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Table 4 Comparison of seed-bulging characteristics in different pod position of 4 soybean lines

wrE ﬁiﬂmﬁﬁ, FEATY P e -
Material Flower marking Pod type BORLERN  BORIZM BORIEREHN  BORIERERE FERLHE T
date( mm-dd) SPB FPB DB/d MPD/mm B # RPT/mm-d ™!

#1512 Jidou 12 07-14 2 R 14.5 a 50.5 a 36.2 a 7.95 a 0.222 a
2 K2 13.3 b 50.8 a 37.2 a 7.97 a 0.215 a

3 KigE-1 17.3 a 50.9 b 33.6 b 7.97b 0.240 a

3 g2 14.5 b 53.1a 38.6 a 8.42 a 2.220 b

3 ki3 14.4 b 53.7 a 39.3 a 8.20 ab 0.211 b

96150 Lu 96150 07-14 2 K Je-1 15.8 a 48.7 a 32.9 a 8.48 a 0.261 a
2 ki JE-2 15.8 a 49.7 a 33.8 a 8.67 a 0.257 a

3 B -1 16.0 a 49.7 a 33.7 a 8.23 b 0.247 b

3 k-2 15.9 ab 49.1 ab 33.3 a 8.57 a 0.259 a
3 RiFE3 15.4 b 48.4 b 33.0 a 8.25b 0.253 ab

4 i -1 16.3 a 47.4 a 31.1a 8.15 b 0.265 a

4 RiZE-2 16.0 a 46.7 a 30.7 a 8.39 ab 0.275 a

4 i JE3 16.0 a 48.7 a 32.4 a 8.61 a 0.265 a

4 R4 15.9 a 47.0 a 31.1a 8.36 ab 0.270 a

% 5 5 Handou 5 0709 3 k-1 17.2 a 54.7 a 37.5a 7.76 b 0.210 a
3 KidE-2 16.5 b 54.7 a 38.2 a 8.06 a 0.213 a

3 hrdE3 16.3 b 55.0 a 38.7 a 7.90 ab 0.206 a

4 -1 19.4 a 51.5b 32.0b 7.10 b 0.223 a

4 RidE2 16.7 b 54.1a 37.4 a 7.94 a 0.213 a

4 ki JE3 17.0 b 54.8 a 37.8 a 8.08 a 0.218 a

4 R4 16.9 b 54.6 a 37.7 a 7.77 a 0.208 a

Ff 8194 Qingxian 8194 0708 3 K-l 14.9 a 56.1 a 41.2 a 7.76 ab 0.187 a
3 RiFE2 16.5a 57.3 a 40.9 a 8.12 a 0.199 a

3 RiFE3 14.8 a 53.4a 38.7 a 7.37 b 0.193 a

4 Ri-1 15.6 a 61.3 a 45.7 a 7.24 b 0.160 b

4 i E2 15.1a 60.0 ab 44.9 a 8.27 a 0.185 a

4 KiE3 16.8 a 57.3 b 40.4 b 8.27 a 0.205 a

4 ki34 16.5 a 59.4 ab 42.8 ab 7.83 a 0.185 a

SPB . ki i U] (F6)5 H K0 s FPB - S0k &) (65 H %) ;DB

ORI

Sl MPD « f RIS B ; RPT RGBT,

SPB ; Starting point of seed-bulging( Days after flowering, DAF) ;FPB Final point of seed-bulging stage( DAF) ; DB Duration of seed-bulging; MPD :

Maximum pod thickness; RPT; Average rate of pod thickening. The same below.
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Table 5 Comparison of seed-bulging characteristics in different pod position of 4 soybean lines

eSS Bt SR BRI BORLFRSEN  ROCIERIEE SR

Pod type Seed position SPB FPB DB MPD HZE RPT

2 R 1 14.6 a 50.2 a 35.6 a 8.041 a 0.228 a
2-seeded pod 2 13.9b 50.6 a 36.7 a 8.086 a 0.223 a
3 ki 1 16.5 a S51.5a 35.0a 8.033 b 0.232 ab
3-seeded pod 2 15.7b 51.9 a 36.2 a 8.397 a 0.236 a
3 15.3 b 51.4 a 36.1a 8.096 b 0.228 b

4 i 1 17.7 a 52.9 a 35.2a 7.393 ¢ 0.216 a
4-seeded pod 2 16.1 b 53.7a 37.6 a 8.133 ab 0.222 a
3 16.7 ab 53.8 a 37.1a 8.261 a 0.226 a

4 16.6 ab 53.9 a 37.3 a 7.932 b 0.217 a
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Table 6 ANOVA of seed-bulging traits in two pod types at different nodes of Jidoul2 and Lu96150

e TR (SR Z) SRR Byazsi] SRR BROKIEREE  JERENR
AR EL Sy
Pod type eSS SPB FPB DB MPD RPT
o Source
(Cultivar/line) F P>F F P>F F P>F F P>F F P>F
2 i (3T 12) B3 AL 7.63 0.025 0.10 0.754 0.14 0.720 0.14 0.714 0.62 0.455
2-seeded pod (Jidou 12) KA 17.19 0.0003 1.46 0.301 0.56 0.783 6.17 0.009 4.72  0.021
RN S 0.65 0.736 3.39 0.042 1.67 0.229 2.61 0.084 2.68 0.079
i 5 R EAE 0.79 0.622 3.45 0.042 2.57 0.091 2.57 0.091 1.09 0.446
3 R ( £ 96150) iAoz ] 0.61 0.572 0.04 0.959 0.33 0.733 3.16 0.116 0.50 0.629
3-seeded pod(Lu 96150) H k] 0.39 0.764 0.11 0.954 0.46 0.719 9.36 0.011 1.98 0.219
2 E ] 2.48 0.128 2.90 0.093 2.63 0.114 5.28 0.022 10.01 0.003
S 5 R AR 1.67 0.246 0.51 0.789 0.47 0.811 0.32 0.912 0.8 0.560
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Table 7 ANOVA of seed-bulging traits in different pod types at the same node of Jidou 12 and Lu 96150

FEAT (R R) [ &R R L33 k2 Sl SRR ROKIERIEE YRR R
A BV sfr Y
Pod type ERA SPB FPB DB MPD RPT
) ) Source
(Cultivar/line ) F P>F F P>F F P>F F P>F F P>F
2R (T 12) 32 Ly 7 1] 1.91 0.30 2.68 0.24 2.46 0.26 2.94 0.23 3.53 0.20
2-seeded pod (Jidou 12) Fikk ] 6.31 0.14 9.57 0.09 4.44 0.18 9.46 0.10 16.63 0.06
EREE 289.27 <0.001 4.91 0.11 8.49 0.06 7.28 0.07 22.61 0.0l
R SRR AR 28.78 0.01 0.71 0.56 1.41 0.37 2.39 0.24 1.41 0.37
3 i (8 96150) SRz Av 1] 1.66 0.30 6.77 0.05 4.10 0.11 2.04 0.25 2.70 0.18
3-seeded pod(Lu 96150) R I 0.20 0.83 248.78 <0.001255.75 <0.001 3.25 0.15 23.08 0.006
ERiEE 0.33 0.81 0.96 0.47 0.52 0.68 1.25 0.37 0.51 0.69
A S AR AR 0.09 0.98 0.41 0.8 0.17 0.95 1.28 0.38 0.97 0.49
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