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Abstract : In breeding for cultivars with specific protein quality, it should be the basic step to hold the genetic variability of
relative content of 11S,7S protein and their subunit groups in soybean germplasm. In the present study, total 778 acces-
sions , including 138 wild entries( Glycine soja Sieb. et Zucc. ) ,409 cultivated landraces ( Glycine max (L. ) Merr. ) and 148
released domestic cultivars sampled from various eco- regions as a representative in China, along with 83 released foreign
cultivars , were tested for their 11S,7S protein and their subunit group relative contents by using SDS- PAGE analysis. The
obtained data were analyzed with the software of SAS 9.0 and SPSS 13. 0. The results obtaind under environment conditions
in Nanjing are as follows ; The mean relative content of 11S in wild accessions,landraces and released cultivars was 54. 7% ,
64.8% and 71.7% with a range of 28.8% -82.6% ,38.8% -79.4% and 48.8% -88.9% ,respectively. That of 7S was 44.
7% ,34.9% and 27.9% with a range of 20.6% -71.2% ,20.6%-61.1% and 15.7% -47.8% ,respectively. That of 11S/
7S ratio was 1.4,2.0 and 2.7 with a range of 0.4-3.9,0.6-3.9 and 0. 9-4. 0, respectively. Due to domestication and artifi-

cial breeding,the 11S relative content and 11S/7S ratio increased and the 7S relative content decreased gradually with their
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ranges all decreased,while the relative contents of subunit group 11S-2 and 11S-3 increased and those of the six 7S subunit

groups, especially 7S-1 and 7S-6 decreased. There existed abundant variation in 11S and 78 relative content,11S/78S ratio

and their subunit groups in the three germplasm types in each eco-region,but no significant correlation with geographic lati-

tude of accession’ s source site,as well as with protein and fat content was found. Eight elite accessions were screened out

from the 778 accessions to be with 11S/78 ratio more than 3.7 and 11S relative content 78.9% -88.9% . In addition, there

found also the accessions with 11S subunit group relative content more than 24% and the accessions with 11S-1 deficient or

one or two 7S subunit groups deficient. These materials should be the superior sources for breeding programs in protein qual-

ity improvement.

Key words: Wild soybean( G. soja Sieb. et Zucc. ) ;Cultivated soybean( G. max (L. ) Merr. ) ;118 protein;7S protein; 11S/

78S ratio; Protein subunit group ; Genetic variability ; Eco- region
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Table 1  Frequency distribution and statistical analysis of 11S protein relative content in soybean germplasm/%
HKH KK ZHrp fi{f Class mid- value 5 i B
xf X CV%
Type  ER 275 32.5 37.5 42.5 47.5 52.5 57.5 62.5 67.5 72.5 77.5 82.5 87.5 Range
Ligen I 1 3 11 4 8 8 2 1 1 37 37.3-75.2 54.2 16.85
WD I 1 3 4 3 6 14 7 3 1 42 37.3-82.6 59.5 15.67
| 3 1 1 2 5 12 37.1-59.9 50.5 17.60
1Y 1 1 1 2 3 3 13 6 1 31 28.8-65.2 54.1 16.88
\Y 1 1 4 2 1 4 1 2 16 36.0-72.8 55.3 20.30
>f 1 1 7 10 23 14 33 32 11 6 1 1 138 28.8 -82.6 54.7 17.46
iy I 1 1 2 9 9 8 10 12 4 56 38.8-79.4 63.0 14.89
LD I 3 6 11 20 27 20 10 97 45.3-78.7 66.0 11.51
il| 1 1 10 9 15 23 9 68 42.2-77.0 67.5 10.94
v 2 1 5 15 19 23 24 9 98 43.7-78.1 65.7 11.59
A 1 7 10 9 2 3 32 46.4-78.3 63.1 13.21
| 1 5 5 12 10 12 5 8 58 40.0-78.9 63.3 14.54
>f 1 4 13 33 67 75 89 87 40 409 38.8-79.4 64.8 12.78
B I 1 2 9 13 9 1 35 48.2-88.9 71.6 9.32
RC I 2 2 11 16 32 19 82 52.1-79.2 70.4 8.38
m 3 9 6 1 19 66.7-80.9 73.5 4.92
v 5 4 2 11 66.1-78.0 71.5 4.96
\ 1 1
>f 1 2 4 29 42 49 20 1 148 48.2-88.9 71.7 6.90
[E 5 Foreign 1 3 4 9 20 30 16 83 39.9-79.7 69.3 10.12

WD B A G LD 7 fh R RC B LA ER AR S G LA —AE EASK I 8k — AR S ASK I RILH R i AR E e
BRIV MEZAGEEKEAESK VPR &R A AESK VIR 2RI R G ARK, VI XK EEER, FHE,
WD Wild Soybean;LD:Landrace;RC:ReleasedCultivar; ER : Eco-region;1: Northern single cropping,spring planting eco-region; Il : Huanghuaihai doub-

le cropping,spring and summer planting eco-region; [l : Middle and lower Changjiang valley double cropping,spring and summer planting eco-region; IV : Cen-

tral south multiple cropping, spring, summer and autumn planting eco-region; V :Southwest plateau double cropping ,spring and summer planting eco-region;

VI :South China tropical multiple cropping ,all season planting eco-region;No wild soybean existed in eco-region VL The same is true for later tables.
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Table 2 Frequency distribution and statistical analysis of 7S protein relative content in soybean germplasm/%

Kl AKX ZH v 5 {E Class mid- value A _
S X CV%
Type ER 17.5 22.5 27.5 32.5 37.5 42.5 47.5 52.5 57.5 62.5 67.5 72.5 Range
1522 | 1 2 1 6 9 4 10 3 1 37 24.8-62.5 45.4  20.69
WD 1 3 5 5 12 6 4 3 3 1 42 20.6-62.8 39.4 25.66
I 1 5 2 2 1 1 1 12 40.1-66.0 48.9 18.56
\% 1 1 5 12 3 3 2 1 1 1 31 22.7-71.2 45.3  22.58
\Y 2 1 4 1 2 4 1 1 16 26.8-64.1 44.4 25.03
>t 5 9 8 28 33 15 22 10 5 2 1 138 20.6-71.2 44.7 22.50
Ho 7 | 6 12 9 10 9 6 2 1 56 20.6-61.1 36.0 26.81
LD I 10 21 27 19 11 6 3 97 21.3-54.0 33.8 22.45
m 12 2 13 9 10 1 1 68 23.0-57.8 32.3 23.05
\% 9 25 24 17 15 5 1 2 98 21.9-56.2 34.1 22.44
A% 3 2 9 9 3 5 1 32 22.0-53.6 36.4 22.09
Vi 10 4 13 8 12 5 5 1 58 21.0-60.0 36.6 25.18
>t 50 8 95 72 60 28 13 4 1 409 20.6-61.1 34.9 23.67
B I 11 13 10 1 35 20.9-51.8 28.6 20.68
RC || 1 21 31 14 11 2 2 82 15.7-47.8 29.1 20.82
I 1 7 8 3 19 19.9-33.3 26.2 13.93
v 2 5 4 11 21.9-32.8 28.0 11.23
\% 1 1
>f 2 39 54 32 17 2 2 148 15.7-61.1 28.0 16.67
[ 4 Foreign 17 29 20 10 4 2 1 83 22.0-60.1 30.5 21.93
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Table 3 Frequency distribution and statistical analysis of 11S/7S ratio in soybean germplasm
Byl HEKX 20 vh S AH Class mid- value A5 I
Sf x CV%
Type ER 0.75 1.25 1.75 2.25 275 3.25 3.75  4.25 Range
LHgeS I 14 13 6 2 1 1 37 0.6-3.0 1.3 42.33
WD I 7 10 16 4 2 2 1 42 0.6-3.9 1.7 41.97
I 5 7 12 0.6-1.5 1.1 32.45
v 1 7 16 6 1 31 0.4-2.8 1.3 36.30
A% 6 3 4 2 1 16 0.6-2.7 1.4 46.65
>f 33 40 42 14 4 4 1 138 0.4-3.9 1.4 39.94
Wy I 4 16 11 10 10 3 2 56 0.6-3.9 1.9 39.70
LD I 3 17 25 25 17 5 5 97 0.8-3.7 2.1 33.10
] 1 10 14 17 17 9 68 0.7-3.4 2.2 30.11
1% 3 20 26 21 18 9 1 98 0.8-3.6 2.1 31.96
AY 1 9 11 6 2 2 1 32 0.9-3.6 1.9 35.89
Vi 6 17 15 7 3 7 3 58 0.7-3.8 1.9 41.31
>f 18 89 102 86 67 35 12 409 0.6 -3.9 2.0 35.35
B I 1 6 7 10 9 2 35 0.9-3.8 2.6 23.58
RC I 4 16 16 26 13 7 82 1.1-4.0 2.5 25.61
I 5 6 5 2 1 19 2.0-4.0 2.9 19.05
v 5 4 1 1 11 2.1-3.6 2.6 16.99
\ 1 1
>f 1 4 23 33 46 28 12 1 148 0.9-4.0 2.7 21.30
EEEZS Foreign 1 6 14 25 22 12 3 83 0.7-3.6 2.4 26.29
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BRI G AR, DT R
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Table 4  Frequency distribution and statistical analysis of 11S and 78S subunit group relative contents in soybean germplasm /%

WL ESit| ZH 7 5 {f Class mid- value 75 i
Sf % CV%
SG Type 0 2.5 7.5 12.5 17.5 22.5 27.5 32.5 37.5 42.5 Range
11S-1 B4 WD 2 12 25 35 27 19 7 10 1 138 1.1-35.1 14.9 52.7
#1757 LD 37 13 98 134 70 36 12 8 1 409 2.1-37.1 13.2 46.1
H RC 2 13 33 32 29 22 15 2 148 1.3-34.6 14.2 54.2
[E4p FR 10 18 28 16 8 3 83 1.1-26.6 12.5 49.9
11S-2 B4 WD 3 15 41 38 35 5 1 138 1.9-25.9 11.6 46.6
#1757 LD 26 147 114 49 47 20 6 409 0.6-34.8 12.6 51.1
FH RC 4 21 23 37 34 23 6 148 0.6-38.2 18.2 43.8
[E4p FR 3 8 10 22 22 11 6 1 83 0.3-39.5 19.2 39.7
11S-3 B4 WD 6 3 33 42 29 15 7 2 1 138 3.3-35.5 13.0 48.5
#1757 LD 2 21 44 56 124 79 63 17 3 409 4.2 -41.7 23.2 31.2
BHX RC 11 15 31 44 36 10 1 148 6.5-35.1 21.8 28.9
[#4h FR 7 13 20 20 14 9 83 6.5-34.4 20.3 34.9
11S-4 B4 WD 2 20 32 49 22 9 2 2 138 4.5-35.9 17.3 36.9
#h5 LD 6 30 143 127 52 39 11 1 409 0.5-36.2 16.7 38.1
H i RC 6 43 67 21 8 3 148 5.9-32.5 17.6 28.2
[ 4h FR 1 9 27 16 23 4 1 2 83 4.1-37.4 17.2 37.9
0 1.5 4.5 7.5 10.5 13.5 16.5 19.5 22.5 25.5 28.5
7S-1 B WD 75 0 4 6 14 19 9 8 1 1 1 138 5.2-28.9 12.9 29.3
#75 LD 94 97 89 67 32 21 5 4 409 1.1-18.5 3.6 137.9
B RC 30 79 15 13 7 4 148 0.9-13.6 3.1 142.3
[E 4 FR 10 49 4 15 5 83 1.5-11.7 2.8 135.5
7S-2 B4 WD 40 18 39 20 15 2 2 1 1 138 3.1-24.9 9.9 42.6
#h5 LD 81 103 41 67 63 40 12 1 1 409 0.6-19.8 6.7 80.2
B RC 21 35 34 38 17 1 2 1480.6 -16.2 5.1 70
[ 4h FR 9 29 10 20 11 1 2 1 83 1.1-24.3 5.1 99.7
7S-3 FH: WD 23 3 16 25 29 26 9 3 2 2 138 2.7-24.4 11.6 39.9
#h75 LD 58 29 54 99 78 63 23 2 1 409 0.6-27.8 9.0 49.7
H i RC 16 13 28 49 29 11 2 148 0.5-15.9  7.28 52.5
[E4p FR 17 7 11 25 17 4 1 1 83 1.5-19.4 7.7 51.9
7S-4 A4 WD 49 3 13 37 20 6 6 1 3 138 4.0-26.5 12.3 32.7
#1757 LD 194 4 71 75 50 13 2 409 4.5-18.9 10.8 27.9
FH L RC 69 1 49 23 3 3 148 3.5-16.1 8.8 28.4
[E 4 FR 44 1 20 11 4 1 83 4.0-20.3 9.3 34.2
7S-5 ¥4 WD 36 2 13 36 33 11 5 2 138 4.9-31.9 13.3 29.1
#1757 LD 103 19 90 82 78 33 409 0.8-20.8 10.9 31.3
H L RC 53 7 43 27 16 2 148 0.7-17.3 9.1 34.2
[E4p FR 24 1 10 21 15 6 6 83 1.0-17.9 9.3 37.9
7S-6 B WD 85 2 7 14 24 2 2 1 1 138 4.4-25.6 12. 1 40.6
#1757 LD 150 118 12 42 38 36 11 1 1 409 0.5-22.6 5.7 106.6
BHX RC 56 39 7 26 14 4 2 148 0.6-15.7 4.9 102.9
[ 4h FR 22 20 9 9 14 4 5 83 0.9-16.9 6.9 73.5

SG = subunit group ; FR = Foreign.
2.2.3 11S/7S wfhieh s 33 o, BFETU
118/7S HAESE-YHEAE RS X Z R 22 AR/ (e E S
BAGAZE0.6) , LA T A1V X F (B3 , B U AE
7EN X (3.9), My s Ah 11S/7S Hof & X (1)
P AR X (V) AL 22 0. 4, - H{E LUK LA T i — 24
() A2 X Hb 7 S Pl o, Jems LR(E H #E T IX
(3.9), 58pA G A L IX RPN AR SR, & R A il
118/7S HAEE Y E Fe i X () F AKX (1) A
0. 3, X ok [ 2 55 by it B = 1 — 250, e

75 PR B TLIX (4. 0) , 7 Bt b AR 2R 25 X P 7R
SR T HP A RE/INT 5 S A
PAE 3 A PRARAS AT AR S XN A BER
AR5, DXP-E R 22 SN 4 XA L R AE 5o X
BN 1S ARXS & 2 IV XCEF AR 7S AR 5 4
I X & Bl 11S/7S HAE H B0 = 4 8
2.3 1USHMTSEARKEETEABENSES KR
o2 R E Al MR B K
Xt 118 1 7S e Ho W 21 A Xt 5 8 5 00 U
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2 L K 5 8 1 SR R B i AR G AT S R 1S |
7S K HA KL 2 A XS 11S/7S He 7 B A
HT7 b AP RTE A A 3 A b 4 5 ok TR 2 B T
A, I 45 XN TRk iy J7 BE A S, 3 A4
R 11S.7S F1 11S/7S FUAE 5 86 BRI AR & &
TR EME, 11S 5 11S/7S BN B EIEAMHRE,TS
5 11S/7S WAEM B2 ARG, 11S £ TWHEA S
11S/7S HAE (118 £ FE2H 5 118 f55 IEAH O, I
FEH Z B A G, 7S AN HA 5 11S/7S [t
EAES TUAHDC 7S &ML 5 7S S 55 1EAH ¢,
A 2 (R A O o AH A BT s I 118 7S
11S/7S HAE S H W e 40 7 42 [ 45 A A2 38 X AR T fig
B RBAELE, 350 o] L5 v 8 5 s T
FhIFIBER o
2.4 118/7S thEMTEAENSEFFENMRIE
M FICEK 11S 1 7S st B, &ih Tl
HASRLL 11S T 7S AR AW Ik HH 118

FLTS HARXT & fE g 1 R D Re R . 11S/7S
FEAE AT AR e 11S 1 7S A i, e FUAE A s il
DA AR A B b N T Rk R AR 4 B PR Al i A . 7
778 My A AL LR 8 1y 11S/7S HEKF 3.7 1)
MR AR KA 1.03% , 35 Al UE S, ik
R 11S AHXT &5l 78.9% ~88.9% , O & 45k
TR Tk FoR " BRUCT R H
Ty B B 11S & 5, 253 B R A AT BERLH
11S 43L& s TP, 8 it sk A F i,
5 B RRN, L A B AR, 2 0 S T SR
ST 4 NESKEK 6 MK, U KERZ

T I AR A MR D RE RV, 73R 5 Thal i
TAHRE RN, AT LAt 11S B BE A AR S o
LMy SRS [ 2E R o 32, A R 37% , T
7S AL A L S A T LA AR R OR 3 AR E R T
24% (5) , HoA i A —dtt 11S i HE2H 7S 7 L B
AR, GRS , AN F——F1

F5  AEFRFF
Table 5 Elite accessions screened out for 11S/7S ratio and subunit groups
B 7= 118/78
2B Name 118 7S
Region Source province Ratio
11S/7S Fef# For 11S/78S ratio
JN9816-02 JN9816-02 I 7R Shandong 3.71 78.95 21.26
e Fulongdou VI il Guangxi 3.75 78.94 21.04
Juk 21 Jiunong 21 1 RN Jilin 3.77 78.86 20. 89
R Laidadou I Hl Gansu 3.86 79.44 20.56
mqc 87C-38 Nannong87C-38 m L5 Jiangsu 3.88 79.39 20.48
T 12 Jidoul2hao I W Hebei 3.99 62.50 15.65
15 Suxiel hao Il| T Jiangsu 4.02 80.08 19.92
7ZYD4187 ZYD4187 I b Jiangsu 3.90 82.58 21.17
W34 For subunit group
BHaT Heimoshidou 1 e Inner Mongolia 11S-1 37.10
0dell 0Odell gl Abroad 118-2 39.45
LS At Jinchunjiangsedou n biils] Hubei 11S-3 41.66
Benning Benning 53 Abroad 11S-4 37.42
ZYD5178 ZYD5178 \4 I %R Guangdong 78-1 28.88
7YD4228 ZYDA4228 I LB Anhui 78-2 24.99
KT Xiangshuidou 1 ji Liaoning 7S-3 27.81
ZYD4179 7ZYD4179 | PN Jiangsu 7S-4 26.45
7YD3248 7YD3248 1 IER Shandong 7S-5 31.92
7YD3229 7YD3229 I KR Shandong 7S-6 25.59
3 Wi SRAG S A B )45 I SR 2 SO A RE 11S A 3l 3
ITE N SN
- BRI ZH 3. 4% TS (1) HE L - e 5 Ny
3.1 XFAKEMBESEISHMISEARBETE  37.2% . &M GRS [F] 75 & 54k
B A RNES T LR 59 57 RO A 536, A B B
W kM EMAAESIKEFEG 1S, 7S K HHERAIER

A IEL AR XS & 5 A 11S/7S HAEAR A AEAR KAY A

RIS 4 B R 28 A 25 DR B A BT 11S.7S
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e FLG BLZH A & R 11S/7S Wl As R R A T
A, 11S FHXS & i P 2B R MR B B 5, WA, 28
YO PRI MR T g 5 7S ARG B - 24 (0 A8 5 i 32
HRRA SR M, 1S Y 7 B 41 AH X B 2 LA
11S-201 11S-3 (42 i B A, 1 11S-1 (9241
WA T e, TS S M A A () R B A28, 11S- 1 1Y
B 6. 1% ,11S (Y H B W HLH A R Bk
5,118 WL BE2H - B4 e RN 1. 5% . 7S By K
L AFDGT 3 Y Y R AR S5 s A ) R B A T
SEIBR RN 27.4% o B IR UL, XK SR 9
AL FIZ )7 T (R BE PR AR B8 1S B H7 LR A x5
RO AR, 7S B HE I 56 21 AR T b R R TG, WP
EER S a7 R

E 2 R T A7 AE KSR 0 W0 35 4 Bl 2 K 5 b iR, ff
TR 5E & PARIE S 04 RS [R) T A5 21 TR TR B 1)
WKL R 11S-1 37 L] Ak ok (43 FHEh 14,4
~22 KDa) , fii Sathe """ 254 78 (B 7 3655 H 24 5
FRA, Thanh %5720 76 BF 5¢ 45 5 0 3R 18 h b W A
11S- 137 20 PN A A 1 7 6 7S- 1 37 F 40 A B3 2
fVF 298 B WA K AR I Y y 3, A
H TS WA HA 2 Ak 3 AW EE . H, B T
B FE 5T 25 R 5 (A BHE B C RAR K
3.2 ARFMRiEFRMF A

11S/7S FAEAR R P 11S A &5 824 80%
BB Tk H 72 o B $E U 11S 2 43 1 4l
BE, AT DA IR A S XA e P b B3R 11S L HI
FREEHT, ange T X ] LA $E LAk 29 5, 78 1T IX gk #5
JNO816-02,7E Il X L5/ 4R 87C-38 FI7n {1 =,
I 118 b A R A A 5 T A S o R R ) o
ENA Y Do M I AT RV NN 297
A T AT R BRAR AL, 7T L i KA i />
XFERBE 5 T

S 21 A T A 5 A R, P S R4 Y ) B 4l
-2 RIME , H R AN 1] e B2 R 4 $
PER B  Tolk b in TR0k, i A FEEA T Skt %
AN REAF P 5 o 308 i B 70 M 2 A 5 1) I
FEBAREY . N 4 W LI BR T B A A
AN TEREE RS P K KR A 78 A I S 4 i 2k
WA} VR AN L 4] 1) A 36 I 6 A Bl 55 — A
AR MBI, B AT DL B AR R W SR A g5t
TR RERRE PRI A4 R, o mT A7 5 ) i R il —
Pt AR XS & i, ik F ST R A i
M

4 &g

=T, 2 EE AT Oy SR AE
BCARAT 11S FHXT B 135 23 3 R 54. 7% 64. 8% F
71.7% , 725 1 28. 8% ~82. 6% .38.8% ~79. 4% Fl
48.2% ~88.9% ;7S AHXF & =435 R 44. 7% |
34.9% f127.9% , 251§ 20. 6% ~71.2% 20. 6% ~
61.1% f1 15.7% ~47.8% ;11S/7S HAEFE-H4351 K
1.42.0 f12.7,7505 0.4 ~3.9.0.6 ~3.9 f10.9 ~
4.0, BpAGYIME RIRIE EIFEEE 5 11S X &
ST 11S/7S LB T, 7S AEXF & 5 T B, A8 1 347k
JINEHEZH 11S-2 F1 11S-3 AHAF & 814 ;7S (19 6 4
WEHELH, JUH 7S-1 F17S-6, AN & =R R, 118,
TS I1S/TS EEARHAS A B XN AR KER, 5
UEHL LG R A AR & TR E A,
LEH] 11S/7S WA H KT 3.7, 118 #HX & it
78.9% ~88.9% 1) 8 iy, KA 11S Y 4 L
FEA AT TR T 37% 7S 1Y 6 AT LA X
TRIPAIRT 24% (UL R 11S-1 F17S (1) 6 NI HE2H
SR () Tl J5T, 3 26 AR S A o T (IR AR BT A 0 i R
FIH
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