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Analysis on seed coat trait and physiology characteristics of
soybean varieties which was used for sprout production

KANG Yu-fan, WANG Li-yan, XIAO Ling-li, LIU Teng-fei, LIU Hong-kai
(College of Agriculture and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract Twenty-two soybean varieties which were selected by previous study were used to determine the seed coat
traits such as color and weight proportion of seed coat; physical characteristics such as 100-grain weight of seed;
physiological characteristics such as the changes of biomass during germination, water absorption and seed vigor;
sprouts characteristics such as sprout production, sprout morphological and sensory quality. This article analyzed the
seed coat traits and the relationships between the physiological characteristics and the sprouts characteristics. The
results showed that the ranges of 100-grain weight were 8.1 —22.3 g. The ranges of brightness value were 38.6 —
55. 1. The ranges of seed input-sprout output ratio were 1 : 5.12 =1 : 6.95 and the ranges of hypocotyl length and
diameter were 6.60 — 11.42 and 0. 24 — 0. 32 cm respectively. The brightness of seed coat had significant positive
correlations with single sprout weight and hypocotyl length ( P<Z0. 05). The sprouts output ratio had an extremely
significant negative correlations with 100-grain weight of seeds (P <C0. 01) and an extremely significant positive
correlation with seed vigor ( P<C0.01). The sensory quality had a significant negative correlations with the water
absorption (P<C0.05) and a significant positive correlation with hypocotyl length (P<C0.05) . The study also selected
S-08-93,S-08-97and S-08-145 that were suitable for sprouts production.
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Table 1  Marking standard of sensory quality of soybean sprout
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Table 2 Source, 100-grain weight,appearance characters and seed color of different soybean varieties
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S-08-CK 17.5 39.6 3.7 23.9 S-08-108 16.6 47.07 4.37 24,77
S-08-03 21.3 49,27 4. 8" 27.8"7 S-08-110 14.9 39.9 3.8 24.1
S-08-82 20.5 42.3" 4.0 21.37 S-08-118 22.3 49.27 3.5 26.27
S-08-83 17.0 39.7 3.4 19.1° S-08-119 17.3 49.27 4.2” 26.07
S-08-84 18. 4 42.27 4.1 23.47 S-08-121 18.5 38.1° 3.7 21.87
S-08-85 18.0 53.67 3.27 23.2”7 S-08-133 9.2 38.67 3.8 22.67
S-08-86 18. 4 53.7" 3.6 25.97 S-08-135 15.0 39.7 1.8" 20.4"
S-08-89 20.8 45.8" 3.6 26.0" S-08-141 16.9 38.67 4.57 24.0
S-08-93 16.9 55.17 3.4 32.97 S-08-142 8.1 42.27 4.7 26.6"
S-08-97 18.5 39.6 3.6 22.87 S-08-143 21.2 47.97 2.07 25.87
S-08-98 15.7 41. 87 3.27 25.4"7 S-08-145 15.4 39.9 2.1" 24.07
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Table 3 Seed coat proportion of different soybean varieties

it i 24 Fi e ik bt/ % rn Fft 5 5 Rl Bz Bk be /% sl ol 2 5 Rl B Bk be /%
S-08-142 8.7a S-08-119 7.3 ab S-08-82 6.8 ab
S-08-03 8.6a S-08-121 7.3 ab S-08-84 6.6 ab
S-08-83 7.9 ab S-08-133 7.3 ab S-08-135 6.6 ab
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S-08-118 7.8 ab S-08-141
S-08-CK 7.3 ab S-08-143
S-08-93 7.3 ab S-08-98
S-08-97 7.3 ab S-08-89
S-08-110 7.3 ab

7.3 ab S-08-85 6.5 ab
7.3 ab S-08-145 6.1b
7.2 ab S-08-86 6.0 b
7.2 ab S-08-108 6.0 b
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Fig. 1 Water absorption curve of different soybean varieties
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Fig. 2 Changes of biomass during germination of different soybean varieties
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Table 4 Comparing of seed vigor of different soybean varieties
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S-08-CK 1 28 S-08-93 1 28 S-08-121 1 26

S-08-03 3 8 S-08-97 1 26 S-08-133 1 30

S-08-82 2 14 S-08-98 3 2 S-08-135 2 14

S-08-83 2 18 S-08-108 1 22 S-08-141 2 18

S-08-84 2 10 S-08-110 1 24 S-08-142 2 12

S-08-85 2 14 S-08-118 2 12 S-08-143 3 6

S-08-86 2 12 S-08-119 1 24 S-08-145 1 26
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N, 93 M1 133 F= b T XML H 22 7 A8 W3 (P>
2.3 AERMRXENFRAEHE 0.05); 5P 97.108.110,119.121,133.142 Fl 145
2.3.1 ¥ 7dr B 7= HE S X B 25 S OR 1 3 (P >0, 05) 5 HoAx

22 AR BRI R 5. HA

il
3

7

i i A T X IR (P<<0. 05)



5 43

JE R JUAF 25 RSt Bl b R A b B bR B A B 21

RS TRAXRE@RWHFHIF~HL

Table 5 Output ratios of different soybean varieties

i 7 2 5 sl N it T G 5 e N vt 7P i 5 FE T vt 9 i 5 FE B
S-08-CK 1:6.68 S-08-86 1:5.70" S-08-110 1:6.41 S-08-141 1:5.97"
S-08-03 1:5.15° S-08-89 1:6.21" S-08-118 1:5.71° S-08-142 1:6.42
S-08-82 1:5.73" S-08-93 1:6.71 S-08-119 1:6.47 S-08-143 1:5.12°
S-08-83 1:5.95" S-08-97 1:6.51 S-08-121 1:6.50 S-08-145 1:6.56
S-08-84 1:5.69° S-08-98 1:5.38" S-08-133 1:6.95
S-08-85 1:5.83" S-08-108 1:6.33 S-08-135 1:5.81"
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Table 6 Evaluation of sensory quality of soybean sprouts
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it ol 24 5 it 2 5

B EF ATEH E R TFE  ARTH Ay
S-08-CK 30 14 44 $-08-108 30 10 40
S-08-03 24 14 38 S-08-110 26 13 39
S-08-82 31 13 44 S-08-118 15 15 30
S-08-83 19 16 35 S-08-119 19 10 29
S-08-84 30 16 46 S-08-121 21 11 32
S-08-85 29 15 44 S-08-133 30 7 37
S-08-86 28 12 40 S-08-135 19 13 32
S-08-89 25 14 39 S-08-141 24 16 40
$-08-93 30 14 44 S-08-142 25 15 40
S-08-97 30 14 44 S-08-143 18 14 32
S-08-98 18 9 27 S-08-145 29 16 45

2.3.3 AT ARAF AL R S
X AN [ Rt e 4% 4 B AH DG ME R AT 43 BT L 45

WoRGR D AR S T ICAH M,
ot Bz 5 B 55 SRR 2 o 88 K T 2F T IR IOR 5 I 3 E A
K(P<C0. 05), Ff je 52 J& 55 85 2 52 W 2 3% 10 A1 ¢
(P<C0.01) B Bz I o LU 5 2F F A M e b 16 7 L IR
AR AR AR BRI AN A G, LR I e S A A R
R A A O (P<<0. 01, 5 Fi% J1 24k B

FIEAME(P<0. 01, HHEREIL 0.925, HHEF
TR B B EAE(P<C0.05), 552 T IR
HL 240 A DG (P<C0. 05) . & 23 YRR 5 i 5 Fh
T KR ARG (P<<0.05), 5T 2R ki
KSR FIEA X (P<<0.05), 158 7 @ ki,
T e G L i 2 5 A B R T T O S O JC A e
TEER N IR S R VR R S 3 A G (P <
0.0D),



22 L A EC I A N i S 2011 4F 45 16 %
x7 AEABMAREMFHERFASEHEXE
Table 7 Correlations between seed and sprouts characteristics of different soybean varieties
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JER A8 0.384 —0.096 0.096 —0.104 —0.280 0.221
il fe 5 2 0.032  0.673“ 0.407 0.252 —0.112
ol Bz 21 0.203  0.410 0.064 —0.155
T Ji¢ B BE 0.217  0.051 0. 254
ol iz ot b —0.139  —0.054
% —0.238

e ,0.05 K BIFF; %% ,0.01 KM BFH.

3 WREEiR

D G2FRR PR AR bR 0 B . Al it g 22
NREGF IR ARE N 8. 1~22.3 g, A HI 1L
Hh1:5.12~1:6.95, HAMSEHERE T 24~
34.9 g B 9 M KRTG AL BA T 1 3,87~
1+ 7,59 Lee %5 BT K &2 &% B A $8 AP7 8 1
H1:3.70~1:6.30, ¥ 5ARKEH I, FEHIE
BAE bR, T RS AR MRS 4> 0 oh 6. 60 ~
11.42 1 0. 24~0. 32 cm, AR5 B0 5E (1) 9 Ak
AR EEE TR 7. 21~11.79 cm, T IR
FL A 0.245~0.353 em" ", HARIGAH VT 5 1M Lee %5
X8 Awh E R G 2E A E TR G
R K R 4. 9~8.0 em, T IRHIH 1. 86 ~ 2. 09
em™ AR BT IR G RN . X se 25 Rl BEJE
TR AR R 2RI R L & 2 ) A OR A A 2 B A
A

DR MRS TR AR A O . ARG rp R
FTANESKEHFE"HEER D E R GC=
—0.534,P<<0.0D), X5 H & HEMFREE RV 5.
TR 9T K Gk AR RN S G2 R R B M
MK, Lee ERME B KEM FEHRE
BEEEAMXG=—0.763""), HRKG &M 4

A~ QTLs i SFhF B i QTLs 3B 3 3
TR E5IE

H A 6 [ A 8 L 28 09 JEURHIE [o] 1/ RE R
TOXHEZFR RN R WA - E KRR AR
T A R LA A RE LR /INRE O 2 T RLEE 20 g D)L
4 Al B AL 4 A

Foft 36 g 2 A R A R OO B — > E 2 AR
LI L TV DR L U B a2 SRE R e S N U B SN
BESE L RFUBRET T (Y M B RE T L JEROS RE AR 15 B
KZFIIHIVERE . BT ST BORE R WL Bl 136 1 K
BE& T 7009 5 7 T4 i, 2R BN A B .
SR ARl 3 s A B AR Bl IS T Ik
WA ASLAE 7 AR T R L AE Y R T BB AR
AL R WA 35 7 5 BL20 ™ e S A I R A R
(r=0.925,P<<0.01),

Foft Bz €035 5 522557 LG R JCED  JBIC R 3 A O
P, BAZOEY, KO EOFIFA—E R
M 57 2 O R 1) 2 D T e R 5 B N AR 2
i ML ZE N IR 5 R RO . NI, Bh B
JE T LAAE DAy 9 326 A= 7 R R 0 it 2 AR 2 Y
bR,

NGRS A= NI S ESIER S v £
AR S T 5 5L ZF SR B R A GO G L X X R



544 BT LA 4 P Pl b A 1 AR 2 R 23
5 A P P b T 9 R D L 3 R R HETTHR R 45 B R PAL WA B 108 53 00, S o Al K2 4

A—EMEFEX.

LR ZF SRR R A 3 . OZF R R
() A 133,93 1 CK, Hiyk ky 97.108,110,119,
135,141,142 F1 145, 55X Mo 2 22 7 . JBCH & i
U4 CK.82.84.85.93.97 M1 145, 8433k 44 4y
[/

LER M 22 K K SRR R B R bR S A PR
Je HZE IR RO AH G G &L HEE I S-08-93,5-08-97
F1 S-08-145 Sy B i1 28 FH R &L & Rk R, T AT 45 4
hy B P2 R Tl A 3 5 2 2 G P ) v 7 e
Prai vk R W ELR G R MR,

2 £ X #

(1] 598, 2R Bt al. K2R A (bR b B 8 R 25 (00T ], R i &
B ,2002,10(4) :8-10

[2] HiWERR. G IR G A E IR KRB 2),2007(6) 140

(3] JEREAT. NG ZERE SR AR R ,2006(2) :24-25

(4] Mp—4. T 2 HRLT] HIm LA, 2006(6) :30

(5] FETIL.FALM . BARE. 4. T L& 20 o B T/ & 3
FE[J]. KILHE 3. 2008(9) :73-76

L6  EDCrh, 3G FIL T B I 5% B0k AR M 2 P I A R 2 W,

(7]

(8]

(9]

[10]

[11]
[12]

[13]

[14]

[15]

[16]

1996,15(6) :509-513

KAEE. RS T L8 0 R hE & E@ M. 1991, 7
(4).:46-48

gk B H T ORF SR A 22 B FL A W] o B o A A B
52 (D], 5P 76 Al K. 2005

ST SRV AL T R S SOk R G MR BT SE LT ] A gl
FEE22 4] ,2003,22(6) : 608-609

BUR A% BTG 5 RS R (ML BM 87T R 2 R A,
2001

HotHe. BT AT R M. Jbat Bl At . 2004

AXER X SC L VE TSR AR £ R R I i bR AR R i — R U
Jrik L) o 24, 2008,8(3) 1 121-124

1 AR B R L B AL B 4L S TR) ORI R 2 R e A L],
KER,2008,27(6) :955-959

Lee S H,Park K Y,Lee H S,et al. Genetic mapping of QTLs
conditioning soybean sprout yield and quality[ J]. Theor Appl
Genet,2001,103(5) :702-709

Lee J D, Shannon J G, Jeong Y S,et al. A simple method for
evaluation of sprout characters in soybean [ J]. Euphytica,
2007,153(1/2):171-180

AU . G 5 SR 5 2 i R OC R I AE B L. o [
Az 1990(1) :14-15

(FAEZH . @A)



