PG B2 IR 242 2018 ,19(6) :1064-1072
Journal of Plant Genetic Resources DOI;10. 13430/]. cnki. jpgr. 20180411002

P ALY 2 K 5 ( Glycine soja) 9% 375 55 0) %

FHAR, el St IR Bz TRR KRR, 2 A
(FE R B RLERF ST, 63 100081)

?ﬁiE-ZOII-ZOlS HFAn 2017 SFEeb FAAR T BT IRREREDARTRAE" A B EHH TEL LD
% RAFE \—E-TF(E RI)HATTHERLHREF R, HESAANMLT(R 1) 134 A5 4(35) 173 AR(R),

222 I F R (220 AN EAE) , WME KR AERITEE A 332 ~1623 m, % T0% KR oA EHIK 1000 m A L, K2 B FHatEHR2 A
JERE 15 A8 ;13544 A4k Kunitz & & JT & 5k 45 %JKT 83.90% #9375 Tia £ A | 16. 69% #4937 F 2 Tib £ A L ILFAH 69 &
SR Til #o Tim B, 53750 1 AN A 69 Tia™ £ A M FHINE D 15.76% Tib £ % & Tib” 454 B Til B2 Tib” S5 4 B %
57 5t ai»ﬁuﬁé(lle)ﬁw%ﬁ%(val) Tim ﬁia&TlaHﬁ-_ 159 5 6945 28 (Arg) R A & 2085 (Trp) 2 5 169 F i 42 5 45
EE—ARIABERE(TTASCTA), AZET,a MLAF RS B EETTEFAXRE MABBLRHTORIEHS
eE ) o B A RS A, Bl ,\/ﬁﬁ*lkﬂiﬂﬁ a R AF RS, A FE RS WIS A 0 A ERMNBERIERE
RFBICH LA BB mm&éﬁw bk

FEA.FAKXE; KT, &ibiﬂﬂ: NEE TS

A Survey Report of Wild Soybean
( Glycine soja) Resources in the Northwest of China

WANG Xu-dong, LI Xiang-hua, TAKAHASHI Yuya, WANG Wen-jun,CAO Rao-rao,
CAO Ran-ran,ZHANG Zheng-wei, WANG Ke-jing
(Institute of Crop Sciences ,Chinese Academy of Agricultural Sciences , Beijing 100081 )

Abstract ;In 2011-2015 and 2017 ,we collected wild soybean genetic resources in the northwestern regions in-
cluding Gansu,Ningxia, Shaanxi and eastern Inner Mongolia of China supported by the project of the 'Northwest
Stress-Resistance Crop Germplasm Collection Project’ financed by the Ministry of Science and Technology. The col-
lecting action was carried out in 173 villages or sites of 134 towns of 54 cities, and 222 wild soybean accessions
(from 220 local populations) were collected. Fifteen drought-tolerant inviduals were identified in two populations.
The altitudes of collecting sites arranged from 332 to 1623 metre and approximately 70% of collected accessions
were found in areas that are over 1000-metre. By electrophoresis of 13544 plants for Kunitz inhibitoing protein
(KTI) ,83.90% and 16. 69% of samples represented Tia type and Tib type,respectively. Interestingly , we identi-
fied two new variants Til and Tim as well as a rare allele Tia" type. By sequence analyais, 15. 76% of Tib type was
verified to be allelic to Tib”. The variant Til was derived from a mutation of Tib"” allele at the 57th amino acid(Ile
—Val) ,and Tim from Tia” type contained a mutation at the 159 amino acid( Arg—Trp)and a synonymous muta-
tionat the 169 amino acid(TTA—CTA). The group « saponins is widely existed in Chinese wild soybeans and this
component is often found in accessions collected from northwestern part of China. The group a saponins was specif-

ically found to date in Chinese soybeans,and we therefore proposed a hypothesis that the Wei-he River Valley, Chi-
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na, might be an area of the origin of soybeans.

Key words: wild soybean resource; soubean ;northwest China; crop germplasm field-survey

WA K5 ( Glycine soja Siebo. & Zuce. ) J& K E
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1.1 ERIEER

PR KGRI 222 iy (F 1), Hih 845 2
285 H: K G (w5 T B 201107-4,201107-30) ,2
Hyiit 58 AR KGRI (FERE) (45T B 20110713,
201107-14) , TEN St o IgERh X & IR W A 11 i
PO EE Tl A Tim PP AR 2880 32 4 M i
7N P X B AR KRGS A 41 . DDMP 41 o 4 3
REAHAN 13 Fisr.

Table 1 Information for collection of wild soybean resource

JEFFEEE K5 H (% ) Population number and proportion

) X885 sE GRS AR
Hi1 X AL (m?)

) No. of No. of No. of No. of
Region . . . Area-Range <100 m®> 100 ~500 m*  >500 ~ 1000 m> >1000 m?

County Town Village ~ Accession
T H Ningxia 10 17 26 47 2 ~1000 46 1
Il Gansu 16 56 75 92 1 ~7000 25 48 5 14
[P Shaanxi 21 42 47 55 2 ~10000 23 28 1 3
174 Shanxi 2 2 2 2 10 ~20 2
e 5 17 23 26 50 ~2000 1 13 8 4

Inner Mongolia
AT Total 54 134 173 222 97(43.69) 89(40.09) 15(6.76) 21(9.46)

1.2 EZMS PIXAE 10 B (T, 1X) 17 Z281(3) 26 #H(BL) .

2011-2017 4EMAM], 5 T 7 & Bevd  Hoi L
PE NS 54 A BT (X ) (134 NS () |
173 A () (R 1) ETE AR TR
SRX B2 B AL T BRI BB kT B
FHWe R o ISk X B S H AR AR

TEHMNBEZE T HER FOKMEBRMZEMIX
REHE BIE el SER FHKR kR
PRI DX B S R BB R ALE PE A
16 B (IX) 56 £4H .75 K,

TEBEVE A H 52 T E AR DR X KU |
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Table 2 Habitats of collecting sites of wild soybean resource

A58 T ILPARMERR BN EF A R0 AT (R 2) o fEA K
SEMRE AR TR AR AT 88% , BRVH A AR AT
EEE R o T I RTINS R R RS TN K/
HOR A P 5 T O A AR R ] RT3 K
URE IR ST EPL RN S S TIEAW= S TR 21N
PEBUK KR o NS oR G X8 A i 32 20 A 1
DGR BRI R H SR &, T R IX A i 2 58
AR SR IS, PHACEFAE R EBR T e Rk iy
TR BERSERE AT A, ZHE R (20 43% ) oA
AR 100 m® LA /NERE

) BERAL PIRESTE ; . .
HIx ! AN (T) T MF O KE MR R kE TR W ik
No. of Reservoir
Region Road sides Wetland Woodland Aqueduct Rill  Riverside Farmland Dry land Ravine Mountain
accession lake
T Ningxia 47 1 2 4 37 2 1
7l Gansu 92 3 2 2 17 58 1 3 6
%P4 Shaanxi 55 4 1 1 10 38 1
LI P4 Shanxi 2 1 1
R 26 2 1 2 1 21
Inner Mongolia
43t Total 222 104. 50 2 5 6 39 29 118 1 2 5 6
BH(%) 0.90 2.25 2.70 17.57 13.06 53.15 0.45 0.90 2.25 2.70

Proportion

FRER IR BR T N 52t AR RN B 7Y e B TR AR AL
fRLAZR , HAWAG AL f AR 8 1000 m(3R3) , 4
TR S TR AR AE R P AR B T AR PU B AL I AT 332 m,
R A P B T VS RN B S 2 SRR 1623 m, fE
222 (AL BRI, 67 1 A RMIKTF 1000 m 4K, o
30. 18% ; 155 /AR i 1000 m ¥4k, & 69. 82% .,

/|

2 EEINFFEREXR

2.1 FEFAZHER

AT B AEF] 2 {5 B A 258 (495 201107-
4,201107-30) , HRLE 5300 R 4. 87 g.5. 46 ¢, F R (5
BrhEaga (K1),

% % &

1. BRI AE 3.0 2R BE A 201107-453 - 2L 5524 201107-30

x3 HEFEXERRESHIH
Table 3 Altitudes of the collecting sites of wild soybean ac-
cessions
JE R SN (% )
HiIX Region MR (m) Population number and proportion
Altitude range <1000 2 1000
T H Ningxia 1083 ~ 1194 47
Hft Gansu 965 ~ 1623 8 86
PG Shaanxi 332 ~ 1490 33 22
1174 Shanxi 680 ~ 880 2
SEn 400 ~ 1090 24 2
Inner Mongolia
At Total 67(30.18) 155(69. 82)

1 :Typical type,2:Semi-wild 201107-4,3 ; Semi-wild 201107-30
EH1 TEFEXSER

Fig.1 Types of wild soybean accessions collected in Ningxia
2.2 HARIEFAR

FRAEF) 220 fy BRI A G AEA IR Fh 11

MUK 4, PR T ARER 1.40 g, FZ 0O,
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83.2% J 1, 16.8% F AL, M 10.:72.9% Sy B3,
27. 1% N {5, TR .56.4 % %I N 1.0 ~1.5 g,
27.7% 4 1.5 ~2.0 g (L4, 19 G FORT B 2 .

R4 BEFEHFERK

A ERE VY ATH N A8 AE R 3 (PP TECR B A K
5L, ARCE SR 2. 30 g(Bk201312-12) 2. 46 g(H
201310-1) 1 2. 64 g( H 201710-9) ,

Table 4 Seed characters of the collected wild soybean accessions

Fh iz 8, Seed-color %8, Hilum-color WY A R R ( ¢)100-seed weight

HbIX
Region <1.0 >1.0~1.5 >1.5~2.0 >2.0

Black Bicolor Green Black Brown Mean
T H Ningxia 43 2 2 41 6 24 21 2 1.49 £0.20
H7l Gansu 71 21 58 34 14 59 15 4 1.29 £0.32
B VY Shaanxi 44 11 36 19 9 23 21 2 1.43 £0. 37
1174 Shanxi 2 1 1 1 1 1.10 £0. 28
NEn 23 3 26 2 17 4 3 1.38 £0. 38
Inner Mongolia
ST Total 183 37 2 161 60 26 124 61 9 1.40 £0. 31
HE (%) 83.2 16. 8 0.9 72.9 27.1 11.8 56.4 27.7 4.1
Proportion

2.3 BAAESHE

ETEEE TR S R kM IR
(T H 201107-34) , R AE AT HE 12 X a0 A K w2 B
a1 2) , BEI HA ST A= K G # L 4 R iE T,

2 ERETREHREF £ X E 201107-34
Fig.2 Late-maturing wild soybean
(201107-34) in Qintongxia, Ningxia

3 MREE
3.1 MREE

TERM 28 2% 10 M5 7 R P AS 18 4R T 1
(‘7 H 201107-13,201107-14) 19 67 A~ FLkk b1 K

(K3), BEIEFGRAKNM, B85 KT ,2 )
FAZIIT 134 2, e veKIR R, LUS & A 5
7K 1000 mL, B IR, A E LU AR ADRL- B 45 20
Giit.

3 ANMEEERT NEAKFEREMBMLERE
Fig.3 Drought-tolerance identification of 67 wild soybean

individuals that were collected from two collection sites

YRG0 AR 12 DRk AE T,
HA 55 NS (B L ANER ) . 1A
R 28,6 em, 5l 15 em, 525 59 cm, FEIE Y
55 NERRR 8 ANBEAE I, A 4T DRSS JE, b
LERIT 1OKL, IR Z AT AL 34 KL, 10,2 KL, 4
FRFH015 DL ERSA 15 Ak, Kb g5 141 20
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R B 1 A 4 ) (SKTT) & ok SR 7
FE R —F e % 410 1] 30 P 1A P9 B 2 1 T M B
T, TR o iR S e . B AR R G &
FLIE Tia HLPKEAY, YK Z Tib 287 ) Tia J& IR
AU, Tib JE kA AR AY | W Ah 2 A 7E K G I fh e A
ZHRE AR TR A KSR, BRI 2 ) 22 9

x5 FLEFLEKET SKTI EHHEKER

AEBERREL 10 AL B BB K SR AR AE R
DH Tie JER, AR =B R R A SR T
2008 4FJbaUEE /i ik FOR TSR B T
T A R A7 A — PR ARG Tib T 6 % 28
SR Tia 28R 6] Tib 88 53 Al iod A o (1 — i o ] i
BRI, 5 Tia M122 7 AEIEBR (B 7 R IEIR S
Tib —5§0) .

Table 5 Types of SKTI protein in northwestern wild soybeans by electrophoretic analysis

JER R BRI 31 57) 28 80 SKTI protein type

X
) No. of Tib FE &

Region ot Tia . . Tia" Tim Til
plants Tib or Tib” Tib7 3L *

THE 128 128(100)

Ningxia

H 5210 5045(96. 83) 165 20(12.12)

Gansu

Sl 5506 4522(82.13) 790 194(19.72)

Shaanxi

17y 72 72(100)

Shanxi

NETT 2628 1596 (60.73) 942 85(8.28) 2(0.008) 2(0.008) 1(0.004)

Inner Mongolia

Eit (%) 13544 11363 (83.90) 1897 299(15.76) 2(0.015) 2(0.015) 1(0.007)

* FIR Tib R T EPHRIA Tib” B 155 3878 © 28l sk n 7%

* denotes the number of Tib” plants that had been confirmed from Tib type plants. Bracket denotes percent

AT T Hea T 13544 A2k, b Tia J580 Y
83.90% ,Tib 258 5 16. 1% , {E Tib ZERI b 38 1 )
FERfIA 2/ 15.76% & Tib” 2881 S Fp H R Al fig
o TENZE T TR XA AERR AT 19 Tia® 2880 JF &
Y PSR ZE S Til A1 Tim B, HARSRMAR (£ 5) .
Til BY/Z Tib" RIS 57 5 (1) 552 R (Tle) 22748 R 4
B2 (Val), Tim B & Tia" BI2E 159 5 0945 & R
(Arg) AN OZIR (Trp ) , [RIMFER 169 75 5t 14 25 i
RHE— NI GEAE (TTA—CTA)

AL S B3 A B T S — S
Ay A AR Y A TibT B H R R P DK b
Hi DA & B Tib" 268, A PN 52 AR e X S G T
ORI It e SR R (AR 23 A5 A8 A > = R 1Y
Tib"7 2871
3.3 ERAFHSERE

KO BARIAE SowsE FF SiE ik
YER B R RE R AZ B i ha o0 KE R

AR AT AR 3 KR4, Bl A 40 . DDMP 2H A1 o 4,
DDMP 2 HA7 B R (35 1, i A 2H B0 B R 5 v i
SRR R TR AG EER

FA T 3 2 Ak (JE M) (TLC) 43 #1 T P53
HIX (B H 7 ) B A= R G RN R K E Y B AR LAY
Z5R WK VI AL B A KR A7 AE DDMP 20 (A Al o
HEBSAH ST (R 6) , H AR KT o 4055 i il
B R, A2 2959 iy kG B 13 (kR
A o AT, AP A KA 7 0, Hax 6
MRS TSN (L) WL (L ) TL75R (2
B3y EPR(LOy) FPEREE(1 13) . HETART KE RA
rh ) SR B o AR, T HL A I L IX o 20
B3 FIATR R, X B 25 AR I 7R TP 0 M X A
KT o A ALST T REFR ik AR K, KA
o 41 B A3 DN PG S B H 5 o A5 Ml A 1 0 T BE T
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Table 6

Components of saponins and percent of compo-

nent type in northwestern wild soybeans

BEE SRS
VYA 1 DX A RS B YR A i R B A A
TR LIRS EREE SR, 7 Sl DX M A R A

AH(%) o (%) DDMP (%)
X HA Group A Group o Group DDMP
Region Size

Aa Ab
L% NI 210 90.00 8.50  1.50 100
Wild soybean
K 326 49.69 50.30 2.15 100

Cultivated soybean

®1 TEIRERHEXRENEHEESHENE

Table 7 Genetic diversity estimate of nuclear and cytoplasmic genomes for the small populations of wild soybeans from the

areas irrigated by the Yellow River in Ningxia

A B SR IR HA R R, JL T 58 O T 5 | B TR
ZYE, Tt A A A 5 | T I I 114 2% K SR Y
IR 2 A UK S, 77 S A X L BE /K 22 )
ZRAT AR T S A R R (] AR B A R T A
U T X B K IR R 2 JEAT A A i, 77 PR
KRGS R BOA ™ 5, JL P30 2 v B /)N 9 s
(%7).

EiR i 2 B AL ZREMER AL
Y =) JA4E REAHL I Amplification band number H'
. ecting _ (m?)
Sample No. Collecting site Size Area AR o R AR A R
Nuclear Cytoplasmic Nulear Cytoplasmic

201107-13 AIME LA X 57 MR Y Shizuishan , farm 10 50 1.15 1.20 0.034 0. 096
201107-14 A 1L BUAR X 57 MR ) Shizuishan, farm 9 20 1. 15 1.20 0.037 0. 069
201107-15 FF BE N % Luoping, qukou 10 20 1.20 1.20 0. 055 0. 096
201107-47 B2 AR IX Helanshan nature reserve 6 5 1.05 1. 00 0.011 0.072
201107-12 AW 1L B4 X Shizuishan , huinong 10 2 1.15 1.20 0. 036 0. 096
201107-7 W22 HW {5 % Helan, changxin 9 30 1.10 1.60 0. 027 0.114
201107-8 22 BH A% £ Helan, changxin 10 30 1.20 1. 60 0.043 0.152
201107-9 322 %1% % Helan, changxin 6 50 1.10 1.00 0.028 0
201107-10 W22 H ¥ (% % Helan, changxin 8 50 1.10 1.20 0. 030 0. 044
201107-11 2% B % 9 Helan, changxin 10 50 1.10 1.20 0.025 0. 036
201107-1 N4 RUIXAEHIFE Yinchuan , botanical garden 10 1000 1.20 1. 40 0. 043 0. 092
201107-2 AR )4 XA E Yinchuan , botanical garden 10 20 1.05 1. 40 0. 009 0.092
201107-5 114 XX Yinchuan , jinfeng 10 50 1.25 1. 40 0. 058 0.072
201107-6 AR 4 XS5 4 3 Yinchuan, pingjibao 9 50 1. 10 1.20 0.032 0. 040
201107-16 T H G & Yongning, zhenggang 9 30 1.20 1. 40 0. 062 0.114
201107-17 KT B S Yongning, zhenggang 10 10 1. 15 1. 40 0.027 0. 108
201107-18 KT HBE 2 Yongning, zhenggang 9 10 1. 20 1.00 0. 054 0
201107-19 KT BN % Yongning, zhenggang 10 5 1.20 1. 40 0. 043 0.072
201107-20 KT B EELT 43 Yongning , wanghong 9 5 1.15 1.20 0. 037 0. 040
201107-21 KT HLBLTE Yongning, wanghong 10 100 1.20 1.20 0. 050 0.036
201107-22 KT E L4 yongning, dongfang 9 10 1.10 1.40 0. 027 0.128
201107-25 T T A Qingtongxia, yesheng 10 10 1. 10 1.20 0.018 0.036
201107-23 T H e TiT H %4 Qingtongxia, yesheng 9 5 1.20 1.20 0.035 0. 040
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xRT(&)
EIR i 2 B AR B
s Y — BB Amplification band number H
Sample No. Collecting site sie (™) —_— - ,
Area 4 % 2 Jied o iiliianes 4 i T
Nuclear Cytoplasmic Nulear Cytoplasmic
201107-24 T Hil I T 4 Qingtongxia, yesheng 8 5 1.10 1.00 0.022 0
201107-46 T4 e 7 ' AH Qingtongxia , yesheng 10 10 1.15 1.20 0.031 0.036
201107-45 TR T 4 Qingtongxia, yesheng 10 5 1.10 1.00 0. 030 0
201107-26 TR /NI Qingtongxia, xiaoba 10 5 1.15 1. 40 0. 034 0. 100
201107-27 TR T AN Qingtongxia , daba 9 5 1.05 1.20 0.017 0. 069
201107-28 T4 Tl K IM4E Qingtongxia , daba 10 5 1.15 1.00 0.027 0
201107-29 AT K4 Qingtongxia, daba 9 10 1.20 1.20 0. 040 0. 069
201107-30 T g 7 A4 Qingtongxia , daba 9 10 1. 00 1.20 0 0. 069
201107-33 T Al T UL Qingtongxia , daba 9 5 1.20 1.20 0.054 0. 099
201107-32 T HRIE T KN Qingtongxia , daba 10 3 1.10 1.00 0.018 0
201107-34 FHAeT i 2 Qingtongxia, guangwu 10 20 1.10 1.20 0.018 0.036
201107-35 FHETT 3 % Qingtongxia, guangwu 9 5 1. 15 1.20 0. 030 0. 040
201107-36 FHHETHT T3 % Qingtongxia, guangwu 9 100 1.15 1.20 0. 037 0. 099
201107-37 T 5 % Qingtongxia, guangwu 10 5 1.05 1. 40 0.017 0.109
201107-38 FHHWeT) R 2 Qingtongxia, guangwu 8 20 1.20 1.20 0.038 0. 040
201107-39 W) 2 Qingtongxia, guangwu 9 5 1.05 1.20 0. 009 0.036
201107-40 rhr 3 BB (14 3% Zhongning , qukou-farm 9 10 1.10 1.40 0. 030 0.136
201107-41 s B 14 3% Zhongning , qukou-farm 10 5 1.25 1.20 0.072 0. 040
201107-42 3 L7 2548 Zhongning, shikong 10 5 1.10 1.20 0. 020 0. 040
201107-43 B4y T £ Zhongning, yuding 9 10 1.15 1. 00 0. 046 0
201107-44 TV Sk XAk B4 Zhongwei , yongkang 9 5 1.25 1.20 0.044 0. 036
SR/ -3 Total/Mean 409 1.14 1.23 0.033 0. 062

AT L AHH 20 XTAHMIAZ SSR G140 A1 5 XA
LT SSR 514, MHHE AL ) 44 AN EBEREARSEAT T
PCR 973, {#i [l PowerMarker ( V3. 25 ) {41 %5f /1N
JEREREAR VIS T 1A% ZREVE AT, S50 R, 4 A%
FIAH AL TG 2 R AR ARG, 40 A% SSR 51T
Yoy s 114 A AR 1. 23 AN, NI A A
LR - 3 AL Z AR TEFE B (HY) 4y 5 A 0. 033
F10. 062, ik —45 e 5 77 B WF A KR | B A B O
AFDGE R, p PR O 25 (1% 3 1 07 A i 4 1) 119 38 3
By, T mE ZFEEEAR,

SLF40MA% SSR 5149 STRUCTURE (V2. 1)1
ST RN, TR G| X AR K TR R A
3 PG LAY, 45 A A IR Z TR R R A 38 A A
(K 4),

BERE 1 ~20 K(/M 40 , B EFRE1T 20 YA 10000 K
A TG A
Values of 1 to 20 K (the number of assumed clusters) were used to
infer the number of clusters. Each run was conducted 20 times with
independent simulations for each K value under the conditions of a
10000 burn-in period and 10000 replicates for the estimate of
allele frequencies using a model without prior population information
4 TEIEEXFEXRENEHZ
DNA i STRUCTURE 4} #7
Fig.4 STRUCTURE analysis of genomic DNA for

small wild soybean populations from Ningxia
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4.1 BARBRIIASKERE

FE 4> 13000 ~ 12000 45, R IR VK B 45 5, N 28
At SRR, B T Ak, KT H TR
LT LUKAE M ARER B 5 AR AR AR SCHT 78 B
T BLLAZR SRR AL R SCH 54
1 3 Z2 40 H B VL VG J7 48 BLALATR A AR R st bk
P B R s BT AR KRR SR
Hi4 8000 4Tk e E AL Ak iE ", TEICy
B A R Y 5 ARG % R st ik (4 8000 ~
7500 4E) CHR R HE 8 hk (154 7800 ~ 7200 4E) |
Al g 2 B ik (4> 8000 ~ 7400 4F) H 4 T AN
SEMRACF T, BEA 1 AR A2 B b s AR i pst ik
HR A SRR S T e R R e AR S A A R A
eIV

B H- T AT L 2 S TR M- S Sk
L (B4 8000 ~ 7000 4F) , 1B VAT b 3iff B R K =N
SCURA AR SCAR G 2 1, 520 — 5 2 R i p A
TG B 5T A SCA I R A o, Dy s A& K, AR5l
SCHR, 8 VAT U S8 5 X Bk KUA R ep s bk (R4
5900 ~ 5500 4% ) Hi 4 T d5 0 0 8 91k K G 3
7 o AR A TR A R X F
BIEREM T, o A2 MAE R T EEEE RS
H 20 st BH A R R G I i AR R R DB A
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