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Abstract The diversity of Qinghai’s Faba bean (Vicia faba L.) germplasm was analyzed by AFLP, the results showed that the
effective number alleles of landraces, foreign germplasms and bred varieties are 1.0 655+0.1 263, 1.0 634+0.1 430, and 1.0 659+0.1
651, respectively. The Shannon’s information index are 0.0 954+0.1 449, 0.0 843+0.1 518, 0.0742+0.1679, respectively. The radio of
effective allele of landrace is the lowest (73.73%), while its ploy-radio is the highest (44.51%); The radio of effective allele of bred
varieties is the highest (90.39%), while its ploy-radio is the lowest (17.92%). The genetic distance is relatively large between
landraces and small between foreign germplasms. Genetic structure analysis revealed that the 149 Faba Bean Germplasm Resources
in Qinghai should be divided into 7 groups. In this study we have constructed 40 core resources, containing more than 80% gene
information of the 149 resources, with higher total gene diversity and Nei's gene diversity, which can be used as parent materials for
hybrid breeding in Qinghai faba bean breeding program.

Keywords Faba bean (Vicia faba L.); Germplasm; Core germplasm; AFLP
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T SR v SR Bl PR A, T FLIR R A
WA E R . A RIS ARAEY), FiE
DS i& A, A X I LA, R TR 28 230 hm?
(B G HE%E, 2009), fE#EK 1 500~3 000 >k
(PR DX 354 2 PR, E R () A A A AR A AN
Yk JE TR T = s 2 AT . B 2 A
PR IR FHRIAE 4 St P o5 R PR 6T, VPAS AT
i P IR S P 11 T i A S R T R (1 st
FEZFENE, AT LTI 26 R 5 A2 2 5 AR IR A e
[ Py A R AT R 2 Blobr i 5 vEWE 9T T A R R
PRI A, AR A A0 o T A 5 0t U
ZREME( KR AR, 2003; TRRIAAE, 2009; 7K
/INHFI X K R, 2009); A AFLP £ A% 79 A~
AL R ZREEREAT T 0 b, g5 R~k T
477 D2 A5 BL(Zeid M et al, 2001). W Jf] RAPD
FORLL 28 NIAS S R FSER KL, WFFEIRRI /N
FpRA R R 55 1 v 0 5 () 6% 2 FEPE(Link et al,
1995). 3z FH 7 /MRl LEGXTR F 5 AN [R] b B 5 AN
5 ANANFIZE AL 26 4 A 5 B IREEAT R o, &Y
LW, BRIV X (Ethiopia) A1V i X [ 72 5
PEIE AT LA 23 o — AN LE(M. Serradilla et al,
1993); KWt LR 2 (GOD). A k)it
il (SOD) I R BRBF(ME) X} 33 434 & BRI HEA THIF
FU, FN TR, 33 42 LB ] LAE AR 43
5 N EE(G.B. Polignano etc., 1998)., T K& Fr
TG T T i i M R R A% L TR (B 5
485, 2009).

ASCRHAT AFLP RICHAR M5 2 5L 5B U 11
B ZREE, JF DL 7 i 2 Rl BB A% L
DRV, O S i R 55 i A M OB U A g A
filh, B PSR ORI P S PR M

1 g5 Rt

1.1 AFLP B|#t 2 etk

10 X AFLP 5149 418 2 &P 7 3~10 2 fa], H
1 E1/M6. E2/M2. E4/MA4 FIl ETIMT %5 4 %+ 5|40
GY R Z &L WREZ, A 10 4%, ZAMER
#1435 52.63%. 52.63%. 50.00%F1 52.63%, f7
A AR S b S A AR R 1R LA i Dk 67.80%
68.46%. 73.35%F 68.59%; E6/M6 ¥ H#HIKZ A
PR U 3 4%, HEesIdH G W 2804
WAL 7~8 42 1a], W3k 1.

1.2 BT SR RBRIRN AFLP 2R

10 7 AFLP 51411 149 f 2 &2 08 Y A I 21 3
RN 1.064 7, A5 RS AR AT EL Ok
72.52%, LYW AL 81 &, AL
k) 46.82%, Shannon's {5 BG4k 0.094 6, I
EE A BIHEEANE IR Hr SR RS 208
AL 5P LB A 90.39%. 81.76%F!
72.52%, MUy 2 AR S, 2R
FEPETE B2 900 44.51%7F1 0.051 2, EH MFIZ
AEAR, 222850 EL R 2 BEEFR 5053 04 17.92%
F10.0455, W% 2.

110 X% AFLP 512 &9 HIMSE A A 4. A8 7405 Shannon's {5 KR4
Table 1 The AFLP primer combination amplified products and their polymorphism in Qinghai faba bean

519 S AR AL

RIS A A 280N 2480

Shannon's {5 Nei’s JE X £ £f

HeE Number of Number of Effective 577/ L Poly-Band L1 SRR PEFR %L

Primer alleles (na) alleles (ne) ne/na Poly-Radio Information index Gene diversity
E1/M1 1.388 9+0.501 6 1.092 7£0.176 6 78.67 7 38.90 0.112 0+0.190 8 0.066 6+0.120 3
E1/M6 1.526 3+£0.513 0 1.034 9+£0.052 4 67.80 10 52.63 0.069 4+0.087 9 0.031 5+0.044 9
E2/M2 1.526 3+0.5130  1.0449+0.0635  68.46 10 52.63 0.082 7£0.106 3 ~ 0.039 8+0.0550
E4/M4 1.500 0+0.5130  1.1002+0.1841  73.35 10 50.00 0.130 740.1770  0.073 3+0.113 8
E5/M2 1.500 0+0.5189  1.040 1+0.0729  69.34 7 50.00 0.0716+0.1084  0.034 7+0.059 4
‘5/M5 1.388 9+0.501 6 1.085 1+0.158 3 78.13 38.89 0.108 9+0.180 1 0.063 0+0.111 7
E6/M4 1.470 6+0.514 5 1.056 7£0.113 1 71.86 47.06 0.086 5+0.138 3 0.045 5+0.082 3
E6/M6 1.250 0£0.452 3 1.021 0+£0.038 4 81.68 25.00 0.042 1+0.076 7 0.019 3+0.035 3
7IM7 1.526 3+0.5130  1.046 9+0.0930  68.59 10 52.63 0.078 5£0.1190  0.039 0+0.069 5
:8/M8 1.529 4+0.514 5 1.106 1+0.169 5 72.32 9 52.94 0.142 2+0.181 1 0.080 1+0.112 8
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1.3 Structure IB{E &5 H T

FIF Structure 2.2 FAF X 2% 5 AT S I EA T B4R 4
K53 R, WA 4 el K (K 1), KA{E
MR T AR A, Rk, HilEES
Pl PR e A 2Nl 7 ANLEE(E 2).

149 i ST BH IR AR AL 4y 7 AR, HANH]
SRR PR Tt s B IR AN A (R AL v, Dd B R R
Wil 22 AN, HAT — @ s AR . R —
B EST 26 ANHEAE, JLh 50%IMIEE WAl

16.67%115 | 33E 23 P AN 12.87% (1) Hb 7 i B, 45 8055
AR SRR EU B vl 92.96%, 15 B R % 0.027 8,
AR ] (R P 8L BE B /s BB LA 24
ANBESR, o 18.81%f My A AP AT 13.89%f1 5|13k
PRI, AR AR BT LAk 89.58%, 15 B FR AL
4 0.065 9; £F —LIBEALE 20 MR, Fh 16.83%
(R T7 A 5.56% 05 [ BRI AN 8.33%I1)iL & fin
Bl A7 3G AR 5 BT v LA ok 84.47%, 15 BARECH
0.1240, SHEAARNIMP AL EE Bk, 28 D28
05 22 NEEK, Hirh 14.85% )3t 7 SRl 16.67%
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K 1K {E5 Var[InP(D)]if15< R K
Figure 1 The map of relation between K and Var[InP(D)]

(511 w5 R 8.33%IM L & i, A RS AR S i
I E R 92.50%, 15 S FEEA 0.033 2, EEHALEE
fE 17 MREA, Hod 8.91% 7 HiFh. 16.67%
(15130 B VRN 16.67%[RIE & R, 3 20557 AR S5 T
LA 89.08%, 1 FEELA 0.064 5; EE NALEE
5 18 MREA, o 8.91% 7 Hifh. 19.44%
(15130 W VRN 16.67%FIE & Rl 3 2055 AR S5 T
dr B 91.39%, {7 B e 0.077 2; LA
f05r 23 MEEAR, Hidh 17.8200 0 H )7 AR 11.11%
(5 E IR, A RS AR BT 7 LB 92.74%, 15
SIEHCh 0.0598, L 3.

1.4 FHig A T BB IR BB AE AU 24

149 ty g A SR BRI, HO7 SRR SRR L
G b Tl e 25 B AR ) R38R AR AL ZR B4 0 R
0.948 2 (0.867 1~1.000 0). 0.951 3 (0.884 4~1.000 0)F!!
0.950 3 (0.907 5~0.994 2); Iwifk i 474 0.053 5
(0~0.142 7). 0.050 3 (0~0.122 9)#1 0.051 1 (0.005 8~0.097
0) (1] 3). Hb 7y it (A1 iEA% PR B AR, L A0 8 905 1) g
FEFE BN, X MR G,

B Distance 3 Coffiecent
Breeding PU'USH 10.9503
Intruduce F 0.0503 10.9513
Landrance ﬁ 00333 —
F ;

P 3 AN LAY 7 1t e 2 TR Ut R A AR (B R ORI A
Figure 3 The gene coefficience and distance of faba bean gerp-
lasm in Qinghai

# 210 Xt AFLP SIMAH G B AR SR TS0 A 8. A7 308 405 Shannon's 5 B 54k
Table 2 The distribution of AFLP amplified products and their polymorphism in groups of Qinghai faba bean

BHRARA BHARDN SR AL A REEAL H&EN £2&  £AM Shannon's {5 Nei’s #:[X

Type Population Number of A H B fEay Ll SEiRA ZFEE AR
alleles (Na) Effective Lt 451l Poly-  Poly-ratio Information index Gene diversity

alleles (Ne) Ne/Na band

AEEYR 149 1.468 2+0.5004 1.064 7+0.126 4 72.52 81 46.82 0.094 6+0.1436  0.050 6+0.087 4

Total

HoO7 &R 101 1.4451+0.498 4 1.0655+0.126 3 73.73 77 44,51 0.095 4+0.1449 0.051 2+0.088 0

Landrace

E 4 e 36 1.300 6+0.4598 1.0634+0.1430 81.76 52 30.06 0.084 3+0.1518  0.047 4+0.093 6

Abroad

WH MM 12 1.1792+0.384 6 1.0659+0.1651 90.39 31 17.92 0.074 2+0.1679  0.0455+0.106 9

Breeding
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Figure 2 Estimated population structure for faba bean gene resources in Qinghai

R 3 AR AL AR AR AL

Table 3 The Gene information of Groups

ikl REARAN WAERE ARG 2 Al ZAVERE]  Shannon's £ R %L
Group Population Distance Ne/Na Poly-band Poly-ratio Information index
Group 1 26 0.0139 92.96 17 9.83 0.027 8+0.095 7
Group 2 24 0.061 8 89.58 32 18.5 0.065 9+0.160 5
Group 3 20 0.1058 84.47 47 27.17 0.124 0+0.206 9
Group 4 22 0.0259 92.50 19 10.98 0.033 2+0.107 7
Group 5 17 0.054 3 89.08 32 18.5 0.064 5+0.151 6
Group 6 18 0.0739 91.39 31 17.92 0.077 2+0.181 4
Group 7 23 0.0551 92.74 34 19.65 0.059 8+0.137 4

1.5 EF AFLP FA% .0 IR Flr . GEARRUR S, SRR DL R 2 R
LIKJE A 570, Popgen V1.32 454 MEGA 3.0 73#ft  FeB ittt 5 B AT & 897 80%LL L, 22 W1k

I MR SR GO R U, AR SR WS, ZERARE, RUIVED KRR T A

BT RGR R BOL SR NHL LE IS, SRR 4
AP 40 M\ 149 43 Fp BN, U 40 4%
DR, JLEEMIASRAL ATREE AR A A

SR A% Lo PP T REAR R A M it AL 5 8, B
PRI LR Z REPERD Nei's JE R 2 RFEREFE 505 ) K
0.0583. 0.1032, 4)7l#mE T 89.3%F 104.0%, 1%

4
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Table 4 The T-testing and comparison of core and total collections

BHEE R A (149) 2  JE (40) T % (%) tfH
Gene information Total (149) Core (40) Coincidence (%) t-testing
S AR T 1.468 2+0.500 4 1.381 5+0.487 2 94.09 0.087 2
Number of alleles (na)

AT R EL 1.0 647+0.1 264 1.078 2+0.153 1 98.73 0.025 6
Effective alleles(ne)

A AL 7 BTy LA 72.52 78.05 92.37 /
ne/na

EZ i 81 81.48 /
Poly-Band

2L 46.82 38.15 81.48 /
Poly-Radio

AR AL ZREL 0.9 491+0.0 244 0.940 3+0.023 6 99.07 0.040 2
Confiecent

BRI B 0.0 526+0.0 259 0.061 9+0.025 2 82.32 0.0411
Distance

TR SR 2 R 0.0 308+0.0 128 0.058 3+0.010 5 / 0.180 2
Ht

Nei’s 3 P 2 K 11 544 0.0 506+0.0 874 0.103 2+0.164 1 / 0.104 9

Gene diversity

vE: 19.05=1.96; t901=2.58
Note: t0_05:1.96; t0.01:2-58

L
~-menda

1 Xuhua

[aaoRp-ENYUITY _SH

Figure 4 The cluster mapping of core resources based
AFLP
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Figure 4 The cluster mapping of core resources based AFLP
ORI I T A 20 £, [EAMORT 11
By, IEHMFT9 .

2 e
2.1 SR T H RS2
A SR TR O 12 FEYERCR R, 3L s

an Pl R AR B, B X T A A A [ vl
JRBEWER G A bRl 70 18 4% 22 FEPE I 45 2R — 2K
(N R ISR EE TG, 2008) . AT BT U5 73 I 45 SR 4D
ANTF], MR Structure2.2 #At:, 2347 il A A R
PRI AL S5 5 , 158 149 By B8 v] 43 K 7 ANALEE,
4 N CIE A IVEE AP IS/t SN IS
3 AN o BlURTRIR 7 R ATURBR S bRl 7 kAT R Ah,
53T IRB IR MK o BRI 70 245
KRN, PR BRI I 5 A R HORPTREAT IR
(K1, 2R AR R SR IR B AT Ak 2257, ANFISR
AR RS R BAT 0 (IR AN U . 7R
SR LI/ U S E e LI N B LR
BUb, Zmsm EAMIURE R TR S e, DA T A
L PR A A

2.2 ROFP R

FET AFLP BT 40 437535 28 SR 5T 7 U 1)
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H, IREE], ) KA, 2009), i HL &R 2 w2
%O FFAL — 2 SO ISR 5 AL T Y
153 437 AP BB UE ) 149 4y, PR R
L RHITEAR, 88R—AR. &Rl
% R8T BATRE A TRRIBE, AFLP FricH % &
TR, HTT SR G RSO R RG22 R
HEAZ TN DI, D T AR SRR S DA
A O BB YA o B S R P AR AT R, 2
T VRS A A% Lo P T L1

2.3AFLP B|¥)

AR T 10 X Ecorl/Msel 5145} 149 1375 i 4
SR URIEATY Y, Lt 81 &2 AMEAAT,

5 AFLP § 1515114
Table 5 The primer sequence of AFLP

ZAMEE1 N 46.82%, Shannon's 17 EFE% A 0.0946,
BT AFLP BstEAIILREAE 0.9 DL B, ARRIESRL
iy ARG, O T SE L s R BT IR gt
T2 FEE, SIS et — 0.

3RS 7k

3.1 48

WEFCARIE FH T WA AR DX . Wb g g M
VB T N S A S A 2 S K I AR A X 1
T FI(L01 43), Sk T ERELUEI, 5N AT
(36 M) FITE M UL & WP (12 13). S1FSIH
WA TEAT AR, WS,

1WA FK 519751 EIEZEAX0 51975

Primer Sequence Primer Sequence

EcoR | 5-CTCGTAGACTGCGTACC-3 Mse [ 5-GACGATGAGTCCTGAG-3

3-CTGACGCATGGTTAA-5 3-TACTCAGGACTCAT-5

EO 5-GACTGCGTACCAATTC-3 MO 5-GATGAGTCCTGAGTAA-3

El 5-GACTGCGTACCAATTCAGG-3 M1 5-GATGAGTCCTGAGTAACAT-3
E2 5-GACTGCGTACCAATTCACG-3 M2 5-GATGAGTCCTGAGTAACTT-3
E3 5-GACTGCGTACCAATTCAAC-3 M3 5-GATGAGTCCTGAGTAACAC-3
E4 5-GACTGCGTACCAATTCACA-3 M4 5-GATGAGTCCTGAGTAACTA-3
E5 5-GACTGCGTACCAATTCACC-3 M5 5-GATGAGTCCTGAGTAACAG-3
E6 5-GACTGCGTACCAATTCAGC-3 M6 5-GATGAGTCCTGAGTAACTC-3
E7 5-GACTGCGTACCAATTCACT-3 M7 5-GATGAGTCCTGAGTAACAA-3
E8 5-GACTGCGTACCAATTCAAG-3 M8 5-GATGAGTCCTGAGTAACTG-3

3.2 DNA $#EU & AFLP X Nk Hik
7zt DNA $EHCRH] CTAB B R ERES, 2007), F
FHXIF554%511) AFLP AR 28 (X 754455, 2007) .

33FWHIH 4t

KO~ B Ge vk 44, A b 1", Joiih“0”.
FIF Structure 2.2, K TR A BRI A7 AR 5 R A2 40
AL, 0 2 R AT AR AR A 43T
JT ¥ & 11 Structure 2% Burnin, Period 1 after Bur-
nin 24 10 000 /X, K{&* 1~10, 4> K {Hiz47 10
o TSRS KAE T MY (1) Var[InP(D) 13 1E, [LnP
(D)MEISAE, RJEVEHITLE, Edem it KAH,
RIS 75 0 A 2t A 45 ey T A A4 R (Ol 42 5%, 2009) .«
Popgenl.32 73 A1 A 2 55 A A% e Mo 22 2 P L A9

Shannon-weaver £ FEPEFREL. BHE IR H 5SS CR Y
5, 2008); ZRASTEM EAZ LM T TE YR (T8 RAF,
2002; % 4%, 2009).

YEH TTER

1) T P A AT 55 ) S BETH R SEBR W 55 R BAT N, 52 )8 B0
ST, WX BES B S5 SR TE.
A PRAE AR I A S B 22 (0 SOA

gt

AW 5% E 5% R S 3181 (2007BADS9BOS) A LA A b~

WA 3 B T (nycytx-18-G2) . FiF48 H 5 BH B oe -l
(2006-G-126) % 1) .

S % 3R

Link W., Dixkens C., and Singh M., 1996, Genetic diversity in

6
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