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Abstract: Soybean (Glycine max (L.) Merri.) is one of main food and oil crops. The exploration of seed
shape traits changes during seed imbibition process is meaningful to elucidate the characteristics of seed im-
bibition, determination of soil water content and utilization of soybean varieties. Forty-one soybean varieties
(lines) were served as materials and data of seed weight, seed volume measured in displacement water vol-
ume; seed width and seed thickness were collected in pre- and post-imbibition treatment and conducted cor-
relation, stepwise regression, and cluster analysis. The results showed that: 1) The significant differences of
seed traits were detected before and after imbibiton, with the highest coefficients of variance (CV) in seed
volume, and lower CV in seed length and seed thickness, and CV increased evidently in seed width. 2) The
Pearson correlation coefficients between all tested seed traits reached significant sense at 0.01 level. The par-
tial correlation analysis indicated that only seed weight had positive correlation with other seed traits, listed
as seed length, seed thickness and seed width in the descending order; seed volume had no relation with seed
length, seed width and seed thickness; the relationship between seed thickness and seed width kept stable
(lower negative correlation). The seed length showed different correlation pattern with seed width and seed
thickness before and after imbibition. Before seed imbibition, seed length had significant correlation with
seed width instead of seed thickness, however, after seed imbibition, seed length had significant correlation
with seed thickness instead of seed width. The ratios of different seed traits in pre- and post-imbibition and
their correlation coefficients exhibited the similar tendency. 3) After imbibition, there was 2.03 times increase
in average for seed weight, 2.37 times for seed volume, 1.71 times for seed length, and 1.15 times for seed
width and seed thickness. The ratio of seed length, width and thickness changed from 1.34:1.16:1 to
1.98:1.16:1. 4) Seed weight in pre- and post-imbibition could be stimulated by a linear function of seed vol-
ume. Seed weight and seed volume in pre-imbibition could also be stimulated by a linear function of seed
width, and seed weight and seed volume in post-imbibition could also be stimulated by a linear function of
seed length, and the stimulation efficiency in the former was better than in the latter. 5) Forty-one materials
were clustered into nine groups based on the measured seed traits. To sum up, seed shape traits in pre- and
post-imbibition had significant difference, and there was evident change in seed length, and less changes in
seed width and thickness; high correlation between seed weight and seed volume was detected, and selection
of seed shape traits was different in pre- and post-imbibition for seed weight and seed volume. These results
can be referred in the subsequent study on seed traits.
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Figure 1. Measurement of length, width and thickness of soybean seed

1 XEHK. WRSHEMNESE

Copyright © 2013 Hanspub

75



PNELT S VEY SR A Z LN

Table 1. ANOVA of seed traits between materials in pre- and post-imbibition

& 1 XERKEIRFFREREAES T

WK ATFFRLMEIR Seed traits of pre-imbibition

WK JEFFRIMEIR  Seed traits of post-imbibition

TiH Item A R o 1o L LR A R gon 1o LG LR
HLK (SIS
Seed Seed Seed lenath Seed Seed Seed Seed Seed lenath Seed Seed
weight volume s width thickness weight volume € width thickness

% 223575 MS of error 0.0001 0.002 0.026 0.016 0.011 0.005 0.002 0.059 0.411 0.021
)15 Mean 0.241 0.199 8.290 7.199 6.243 0.490 0.474 14.150 8.276 7.205

CV (%) 4.39 6.65 1.96 1.76 1.68 4.64 8.21 1.71 7.74 2.01

PN

hickf F] F 5 100.00 40.78 82.40 84.10 145.13 113.35 38.88 131.65 6.51 122.99

F-value of inter-materials

W an ] F A #8A BIAR 227K (P < 0.01).
3.2. IRBKRTIERLE SHFRSMEBIREVE X1

F 2 A 3 PR A R B A BB B,
KRR K A1 S5 BT AR R R D) 1) 7 B A O R 3L
HI BN FE K BRS¢ /B T A B BoR,
WK A1 J AR R S AR R PR 2 TEAE G, A G
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R R . R TE AR E R A AN B3 s FPRIRIK
AT I ORL 58 560K AR JE R 35 A O (—0.2459 Al
—0.1563), KRR I r S5 5k K R B fl AF 2% 2R
B #(—0.6788 F1-0.1491), HI. WK Al &k K Sk
JE ) AH 2% &R B A B E RO B 3 (—0.0800—
—0.6788), 1 WK AT i R 95 -5 Rz B i AH 5¢ R B0 BB
FA AN 2 (—0.2459—5—0.0825), AT 505 1 AH
FMEFEAFEE(—0.1563 F1-0.1491). AT WL, FPRIARAK
BT, R 178 Ak A2 5 3500 A D% 2R 3008 1h 1) D% B T
.

AN [E) R IR T F R E R R T R LA 5% R A A
ST RIRER S . ARG R R (R 4 4 ),
WL L SRR TG C, T F AR R IR L AR oG 2
#, MR RBONP R > AR > ke
tbo Rt L SR K T # IEASR, RSk )E
PR Ui . (A R BB /R(R 4 /2 F A1), RiE
Fe SRR bl BRI R 5iE L AR JE EL i AH 25 2R
R B0 E KT, BRI SR L mAE ¢ R 3%
TR B0 P G RIARE 58 Eb 55 25 AR DG . 8 W KT R
i J5 R EE (AR Ak SRR AR R RIRE B 1) AR A A —
B, RLARAR I N S B R KA KT G N R, kiR AN
L AR KRR o

KT R E S0 2.03 %, RiARFE N
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KL 34 g), KR IATE , WK F5 A AH X AR A BN CRi
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Table 2. Coefficients of Pearson’s and partial correlation between different traits of dry seeds

& 2. KEAFRIRBKATFFRIE R BIE 6 B X SRR

PR A LA (RIS A i J5
Trait Seed weight Seed volume Seed length Seed width Seed thickness
*EE. - 0.9674" 0.7740" 0.9491" 0.8418"
Seed weight
i CFH *% *k Kk *k
R 0.5423 - 0.7456 0.9190 0.8154
Seed volume
Rl 0.6998" -0.0210 - 0.6940™ 0.3796"
Seed length
HL3E 0.5611"" 0.0040 -0.2459" - 0.8108"
Seed width
BLE o _ 0.1563"
0.6708 -0.0125 0.0800 0.1563 -

Seed thickness

VE: A EAOAOKRTFFRIER T AR DS R B 2 N AR R AL TR AR RIS B B3 (P < 0.05) S 2 E K (P < 0.01).

Table 3. Coefficients of Pearson’s and partial correlation between different traits of imbibed seeds

R 3 AEFNRMEFARENEEAXSRERER

PR i R bURIS L 58 LR
Trait Seed weight Seed volume Seed length Seed width Seed thickness
H - 0.9554" 0.9035" 0.7125" 0.7387"
Seed weight
H A - o ok *k
it 05686 _ bsioe . .
Seed volume
fK 0.7363" 0.0134 - 0.6522™" 0.4710™
Seed length
AN - ~ - .
Seed width 0.2812 0.0060 0.0825 - 0.4649
i 5 - B . ) .
Seed thickness 0.6016 0.1219 0.6788 0.1491 ]

e A AN RTFPRCER B AR S R B, A AN ImMAISE R TR IR AR S MK B R 3 (P < 0.05) 8% 3 K TP < 0.01).

Table 4. Means and correlation coefficients of soybean kernel traits ratios of pre-/post-imbibition

+® 4. KERMETEFFRISIREE ERIESHX R

AR i H PR JRISEd L 9E L LR L
Trait ratio Seed weight ratio Seed volume ratio Seed length ratio Seed width ratio Seed thickness ratio
HLE H.:(Z'(B). - 0.5178" 0.6263" 0.1639" 0.0157
Seed weight ratio
VA CFH *% *%
RriERIE@3 7.) 0.3401 - 0.4098 0.0509 0.07821
Seed volume ratio
HLCEE(L71) 0.5550" 0.1531° ; ~0.0015 ~0.2014"
Seed length ratio
Ade 5z
He t.m 15) 0.2144" -0.0131 -0.1494" - —0.0408
Seed width ratio
HLZLE(1.15) 0.1450" 0.1207 ~0.2929" ~0.0823 ;

Seed thickness ratio

e A LANRIRMOCRE, AT AR TR R R SCMEIA B B (P < 0.05) B R KT (P < 0.01).

Table 5. Simulation of weight and volume of soybean seeds in pre- and post-imbibition

® 5 KEREMNFFRHELER

%77 & Dependent variable W HK BT Pre-imbibition Wi HK J& Post-imbibition
) y =0.00668 +1.17697x, (R’ = 0.9356) y =0.05233+0.92475x (R* =0.9028)
L E (y)Seed weight
y =-0.3804 +0.08631x, (R* =0.9009) y =-0.62605+0.07891x, (R* = 0.8163)
KLARF(X))Seed volume X, =-0.29549 + 0.06869x, (R* = 0.8446) X, =-0.61280+0.07679%, (R* =0.7243)

He oy, xR L BT KK AL TE .
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Figure 2. Cluster analysis of soybean varieties based on seed imbibition characteristics
2. FIRATHPRIRA 1T R A
Table 6. Relative changes of kernel traits between pre- and post-imbibition in different groups
% 6. TR TRATEFPR I RIR R T
R . o A7 s /: i,_'z: 1
‘ RS R ORIKR - AT K. 5. LAl
- o i Seed index ratio (Pre-imbibition: Post-imbibition) Ratio of sced length,
EN s Seed ) width and thickness
Clust Variety ioht — - - - - —
weig VAN AR fAS A i JE W K i W e
Weight  Volume  Length Width  Thickness Pre-imbibition  Post-imbibition
Clust 1 J1i 42 0.34 2.09 2.53 1.78 1.33 1.21 1.19:1.09:1 1.75:1.19:1
Clust 2 96150, PI248511 0.30 2.31 2.62 1.76 1.22 1.14 1.46:1.26:1 2.25:1.34:1
S 6018, (LT 16, HHH 13, BT,
Clust3 HE1%5, 855, %1%, # 028 2.04 2.43 1.72 1.14 1.15 1.34:1.16:1 2.00:1.14:1
#39, B 19, BE 65 WE55
WEE 206, V35 56, K 9525, ILE 21,
Clust4 HE 4%, ®H 12, E 8%, AL 025 2.05 2.40 1.73 1.15 1.15 1.30:1.14:1 1.94:1.14:1
15, ¥522, £5913, EE 4
Beeson, Z&E. 12, % 29,
lust 5 o . 0.23 1.93 2.22 1.6 1.10 1.1 1.22:1.10:1 1.72:1.02:1
clue ¢ 8194, il 31 9 7 9 7
35 17, Williams, 3% 30,
Clust 6 . o 0.21 2.03 238 1.70 115 1.14 1.40:1.17:1 2.10:1.19:1
o K11, %H 45, F#028
Clust 7 3 nf58, ¥ 35, V94-3971 0.19 1.89 2.20 1.66 1.16 1.13 1.27:1.14:1 1.87:1.17:1
Clust 8 BE15 0.12 1.89 1.99 1.48 1.24 1.19 2.12:1.42:1 2.64:1.48:1
Clust 9 MFS-591 0.09 2.12 2.12 1.77 1.11 1.14 1.23:1.21:1 1.91:1.17:1
=T Total mean 0.24 2.03 2.37 1.71 1.15 1.15 1.34:1.16:1 1.98:1.16:1
78 Copyright © 2013 Hanspub
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SECEIVA N
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