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Abstract ; One hundred and thirty six peanut cultivars including main breeding parents originated from different
provinces in China were selected as research populations and the quality traits including protein content, oil content,
and oleic acid content were tested. Whole genome of the cultivars were scanned with 64 SSRs of a high level of di-
versity and located dispersedly on a composite genetic linkage map constructed at HAAS. By using Structure 2. 3. 1,
the genotypes of peanut were used to detect the cultivars and assign individuals to subpopulations by Q value. Then
by using Tassel 2. 1,GLM ( Q) model was successfully established by joining 136 genotypes of germplasm and quali-
ty traits obtained in 3 years with () value of population structure as the covariate. The main results showed that 136
cultivars according to individual genotype were assigned to 5 subpopulations. Because the population structure was
consistent with the characters and geographic origins of cultivars respectively, these selected germplasm was proved
to be suitable for association analysis. By constructing GLM ( Q) with 64 genome-wide SSR loci and quality traits
from the year 2010 to 2012,18,31,and 26 SSR markers significantly associated with quality traits were detected re-
spectively,4 of which were identified to be significantly associated with quality traits in 3 years tests and 40 alleles
corresponding to these markers were totally identified.
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Fig.1 Posterior probabilities(nP (D) ) for each
hypothetic number of subpopulations( K)
in the range of K =2 to K =7
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Fig.2 The bar blot of 136 peanut germplasm classified into 5 clusters by Q factor (K =5)
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Table 1 136 peanut cultivars was structured into 5 subpopulations
i i SRR || S SRR || A IR || S P 3 FeU
Cultivar Origin || Cultivar Origin || Cultivar Origin || Cultivar Origin || Cultivar Origin
WA L Subpopulation |
Bak4'5(7888)  E || BAE3 T R || A 30 || S T LR | WETE 8 ITER
BAES 5 M || B3 5 W || A 37 || BT S || #Eihe S b
Bite 5 W || ERHEL S W | AR 49 R || ML 6 5 WA || 35 5 L
BiLs = TR || BAE 9326 WE | HRT S WP || e 7 5 IR || R4 5 bOE[A
BAE 10 5 TR || BRAE 9840 WE | W3S ok || HriF 10 % IR || S4E3 = ijal
B 16 5 MR || A% 9307 E || #lEe L || #4555 AR
ERE D Subpopulation I
w45 I || k6 5 R || R WA || BAE 9719 g || A 36 Uis)
WMZARBEILTF H || KIF7%5 pujif || 1i4E 10 = WA || B4E 9620 WG || JF4K HO53 k]
w45 L || KI5 panl || 4637 IR || FAe 41 W || #iEe 5 ]
WAL S s || RIF 145 a9 = WA || P48 5 R || EiEs "R
0 402 Lo || RIF15 % il | Bie 1S W || JFR 53 TR
I 68 -4 ok || KIN18 %5 Puil || BRAE 9331 WEg || TR 60 )
WHET Subpopulation Il
ALY 5 IR || Fo6 5 IR || thiE8 5 INZR || AL 95 IR BAeA 4 5 il
Bl 2 5 seM || A3 BLy AR
WHEIV Subpopulation VI
BAL15 5 R || Tk 8598 e || hiE10 = WL || KiFs 5 il || Evb 1016 IR
BAE 9327 R || hiEs = WAL || ik 1e WL || metk 8 = TR || B 5 i)
FF51-2 W || ks 5 W || S22 5 e || W3 5 17g
WHEV Subpopulation  V
I 75 JoZR || 52 TR || 66 PidE 1 5 R || TEEk 1 WEA 15 Wi
Wiee 3 5 J7IR || HEAE 836 IR || fEiE3 S iz INBRER 1 ilk 4 5 L
.3 256 2 AR B 17 V|| tETE4 S tEE || e || BAE 145 IR
i 62 JUA || HAE 166 SR || AR S M || =L fad || 4% 9102 TR
HHAT IR || Bk 10 5 R || tEiE8 fagd || Kk fEE || BiE 125 TR
1.3 20 R || Bm 12 5 IR || RS S tad || wWim2 S tad || k105 WA
ENIEZSS IR || et 22 JTVE || SRAE327 -9 e || WL 2881 TLP || BT S T
il 62 7R || Hefk4r3s ST || JRAE 646 tEE || WAL 2867 o || Bk S g=ell|
31 551 IR || ML TV || A6 5 taa || AR Wit | BE 125 IWZR
3 92 &R || Hrih4 5 TR || RAE 105 || SBiE4 5 e || w15 7R
09 - Wik A IR || TS R || fEtEe e || A WM || fEE 20 % AR
il 199 R || BB S IR || LS e

2.2 XEODHER

¥4 2010 4F 2011 4EF1 2012 4F 1Y & 55 R 43 )
XF SSR ARiC HEAT I A BT, REAR R M 5 B
JI F RS R 25 i A IR A I 2 O IR SSR AR B
TR0 18 4~ 31 N1 26 A, RBRFRIC A & A 5
JE W R R 19 A8 S A g 36430l R 0. 0273 ~ 0. 2464
0. 0429 ~0.2596 F1 0. 0496 ~0.3547 (£ 2) ., M3
R LA, 50L& B OCHRAY SSR 7 5, HOCHK 3
FEEE IR AV R ROR I B = T 5 E A & & AR
5 B2 5 1 Y OGER SSR v A

SHEA2 45 2 F LI ECBF R SSR Fric it

it 4 4, 4358 pPGPseq3E10 , pPGSseq15D3 ,\ TC1G04
FITC2E0S, Hor TC2E05 £ 3 AEAE I S A&
ARG, Ham KAE Sl BN 21.99% 52 4F ) 2 4
DL SR 3 SCBE Y SSR Aric it 4 4, Bk
pPGSseq18G1 . TC2E05 . TCAGO2 Fl1 ARS251 ; {2 2 4F
K2 AL ERBEEAY SSR ARid 31t 10 4, 435k
PM81 . pPGPseqlB9 ., pPGSseql4H6, pPGPseq2D12B |
RN26G09 . ARS98 . ARSI24 . ARS203 ., ARS376 #il
ARS545 , H:th pPGPseq2DI12B ., ARS376 #il ARS545
FE 3 AFEIREE T 5 IR & A O B KR Sl R R
H35.47% ,
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Table 2 SSR marker loci associated with quality traits from 2010 to 2012 and their explained phenotypic variation

i J5, B M5 & & Protein content NE Witz & Oil content Y2 & 1 Oleic acid content

Locus 2010 2011 2012 2010 2011 2012 2010 2011 2012

PM81 0. 1583 0. 0741
PM436 0. 0798 0. 1604

PMc588

pPGPseq3E10 0. 0483 0. 0439 0. 1140
pPGSseql7E3 0. 1389
pPGPseql B9

pPGSseql5C12 0. 0803

pPGPseqd H11 0. 0490

pPGSseql4H6 0. 083 0. 0884
pPGSseql5D3 0. 0861 0.0716 . 3307

pPGSseq18G1 0. 0795 0.1378

pPGPseq2E6 0. 1180 0. 1872

pPGPseqs D5 0. 1562

pPGPseq2DI2B 0. 1007 0. 1161 0. 1479
PM377 0. 1330 0. 1369
GC-57 0.2015 0.0797

GC-94 0.1625

EM-87 0. 0970
TC1A02 0. 2464 0.1515
TC1G04 0. 0540 0. 0442

TC2E05 0. 1102 0.2199 0. 0680

TCAGO2 . 1421
TC6E01 . 2596
RN26G09 0. 1462 0.1215
RN34A10 . 0797

ARS98 0. 0845 1375 0. 1582
ARS124 0.0478 0496 0. 0871
ARS127 0. 0429

ARSI66 0. 0697

ARS173 0. 1481

ARSI80 0. 1369

ARS203 0. 1056 . 1276 0.1818 0. 3203
ARS251 . 1180 0. 0935 0. 1626
ARS303 0. 0544

ARS313 0. 0296

ARS335 0. 0273 0. 0571

ARS369 0.1314
ARS376 0. 0965 0.1012 1056
ARS392 0.1639 0. 0859
ARS415 0. 0660
ARS545 0.0391 0.1043 0.2085
ARS606 0. 0643

ARS644 0. 0486 0. 0527

PM50 0.1188

(=}

. 0642
. 0775

(=}

(=]

. 0456 0.1191 0. 1371
1065

©

=]

(=}

. 0789
. 1134
. 1027

(=)

. 1605

=]
(=]

=3

o 2 2

(=]
(=}

. 1289
. 0623

(=]

e

=

. 2634 0. 3547
. 0833

(=]

DU 7R SEUE R PRIC TR A OCIR REFRE P <0. 01

The bold statisitics represent related significance of marked traits are at the 0. 01 level
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SSR., PRI, 38 i HE %) SCIBR A5 2R v i1 SSR A7 sl S H:
Xof I A% RT3 R AR (R 3) AT AR B
B — PR OCHR B bR IC 7 s B rh o A TE S — N 3
FE L. Horh 2010 48 5 PR OCHK B9 AR IC T PM8I
ARS392 | ARS251 Fil ARS180 /i fE55 2 % Bl
b TSGR AR S AT 32
®3 EZ2FUELESERHERRAMIKKEKN SSR EZE

AEE R EAER
Table 3 The SSRs associatied with quality traits in 2 years

and their locus information in consensus mapping

2E a

(A &I LA &3
Linkage Linkage

Locus (cM) Locus (eM)
group group

Position Position

LG1 ARS303 2 LG7 ARS644 62.6
LG1 ARS415 24.4 || LG8 pPGPseql B9 0
LG2 pPGSseql9G7 0 LG9 ARS545 33.9
LG2 PM81 10.6 || LGI2 PM436 41.7
LG2 ARS392 51.6 || LG12  pPGSseql4H6 47.7
LG2 ARS251 60.3 || LGI5 ARS203 30.2
LG2 ARS180 73 LG15 TC1A02 52.2
LG7 ARS376 25.2 || LG17  pPGPseq3E10 0
LG7 pPGSseql7E3 49.9 || LG17  pPGPseqdHll 13.4

HESE 2 AR B R R W S A
W SRS RS OCHRY pPGPseq3EL0 (P <
0.01)fi T LG17 | 5 g Mime 2 W& Ik 1Y 167 1
ARS251(P <0.05) fii T LG2 | ; Sl & i B 3%
KB By L 45 A PM81 ., ARS392, ARS376 ., pPG-
Pseql1 B9 , ARS545 , pPGSseql4H6 I ARS203, 43 5
AT A EE R L2 \LG2 \LG7 LG8 LG9 | LGI12
M LG15 |, H.vh ARS376 F1 ARS545 %423 £ 5
AT E QI

3 i

3.1 SSR R EXBAHAEERE

A0 2R HH 4 5 PR A1 G EK 43 B 5 3, A1 B AL
VIS FACAE 17 s a0k B ibric s 8ok Ak
THREAR NI ] B8t A5 06 &, PR DARFIR G548 Q
YER A i, BT GLM (Q) BEAUXT 3 A it oz PR
()R AV S AT ] U 430 B, B 245 3] 5 R 3k
K SSR o A, o T OQHE 43 HT 1 SSR A i 1E

PARIEA 2 50— SR M R A 2 5 8% R AR
[f] LG F#Y SSR Hgt 1% Z FEvEAcaf s — R Al feik
FEIFFIHEA A 28 R BFAAAS 9803 x B AL 4 = Hik
Y QTL v 45 BT SSR, LA A KB Hr 5 QTL
G BT S SR 96 UE A1 1 25 A

I I 7E A 40 4 5 PR 20 SCH 3 A v, AT 0 1) T ik
PEAZ O BT SO O FP BTV R F SRR, b A7 dE
PR BISCER AT B AR 220 98 UE W A% O Fl 5
SEAZ A R B IR AT OC B 1 1R Y 2 AR AL A
TS ORISR SR A AL H R AR B 2 B
HEMEDI BT I AL | 3228 iy 2 [ 5 AN [R] g s e 44
(AELE B TSR ATNE L M AU, AR
AL T A T SO b A% G B BT RGO O R S
FEDY HARR ML R B R RE A R0 35 462 (Ara-
chis hypogaea L. ) WHEAFERI2H o SR 1 7 A K
R EFER S Ty, A A B TSR AR FAE A B T A A
TRV 2 2 PEAR I 3R G W02 B 44K [R) 7k
W U BT R A] L, B 5 T 4B A A T B R 40
A RIHEEH

TESCBRA M BER R (8 LD 2352 B 38 AL AR |
BRI 2R AR IE R4S Z R IR R i s e, AR
4325 EH AR R I R 500 DR ] T4 DGR 25 SR gy
S FEUH BB SR O SR P e EER RS, %
TRERGE P 1 A7 AL R A P 585 67 35k DR AR () AN 3 4
OYATKG T B S AR AR B R  { PH P S B
FEAEAE R TR SRS B 1Y Q (EAE M B i
LT GLM BEA S i 5 bR 1 2R AR SR 47 [l 0H
BT, AT b8 I T B TR B SR 23 20 DGk
Sy BT A RS

AEHE TR A 1) B AR VR, HoA& 2R L A
TE H AR T AIE i R 2 28 7 1 3 3088007 i 271
NTBE#E PRI HAL & 9 A A SR R D R 42 5k
DR ZE 49148 0 7 kB AT O HR A3 B 2 AT AT 1Y, (] B L i
PR A2 DI 5 S5 0 A8 S0 A
3.2 mRMERXBKER

ARWFFEF FHBEAL 5 4304 T AEAE 17 R0 gL 6,
K 1Y 64 4~ SSR ARic Rt 136 Hy 46 LE 4T T oA BEAT
SRR 22 s A 3 4 3 A, 7R X Rk kA i
TARA AL R 2540 43 A 1 il b K% 2 3 41
A6 A 322 R MR X SSR bR iR AT S B4
FERT G HE A rp | ZRRG ) 4 4> SSR FRid 4L 3 4F
LR ERINTE S PR R SV its 4T S I DA
JCA TC2EOS ; 5 ¥ R MR ik 2 DGR 67 (AT 3 4>,
I3 51°H pPGPseq2D12B . ARS376 Fll ARS545 ; 1% 47 &
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PR LR 3 4F 55 08 MR 3 SR A SSR ARl H:
SRR AT REAE T, IR 105 & oM 2R A B R AR R
AR, SZIRET R A, T ELASF 5% i e FH A b 12 430
AR, WA WEE 2 B 2 A bRiC B8R &
R ERIRABI

FIFH 2011 4F 2012 4F30] 5 i BH #tb X328 56 %5 4
FE R SRR 2 SR (P <0. 05 ) 7 A5,
J& pPGPseq2E6 . TC2E05 . TC4G02 1 ARS251 , ifij |
FH 22 25 $E ALY 2012 4 [R]— it 78 2 10 H X 1 3 56
B 3 A, AU B 3 A 5 AR AH SE ) SSR A i
PMc588 (P <0.05) .RN26G09 (P <0. 001 ) Fl GM401
(P <0.001) , KB Hb 5 B 5 & 5 OCHR AL 88 25 57
ITE N

LA UL LSRR ) 7E 3 8 B R
TR B R A2 PR R 25 i e/ N MR R
A, AR DT A ) 2 B A S A AR AR
(A5, SO0 L DG I 4 SRl o o 8 58 R A 1) A8 Ak
MRS . X. Y. Zhang 210 R H 4 A 2 RITFREH)
WAL TR NG W 8t 15 52 2 % 3% B B b i) 3 I
InZ B RE ], 325 KL 2R 22. 88% 5 MR 5 1%
%2 % FEFEP P, RN 75. 1% 5 vk
Ha A5 R 4 A BB BT AL S BT R 6
(AR 7 37 2 % B L R P ], [RI i A7 e 3 2 B
VB 22 3 R Ny, 32 3k PRt A% J0 43 51 ol 66% ~
89% . IXELAIFFT L5 EAR D i AT B [R] TR 58 42
— 35, FIL LR SR — A [R) A, AH X R A 1 st
AR TR s H AT A

sk A SR B AL A 28 R BFAOR 9803 x
1t 4 S AR QTL 43K W], #5id ARS303 5
i QTL Ao 5 B8 %5 3% B, A WFIEAE 2012 4F Gk 43
Mret e & B ARS303 52 B & ARG (P <
0.05,0.0544) , i B bRiC ARS303 R BEE S5 HE M
Jo S E AR A DG4 QTL A7 257, , 4 I 7E v 2R 4 SR Rk
AR H AT I AR . B ANE G M, 2 AR TR
RS E AR R SRR AT pPG-
Pseq3E10 o [A] i 5 F R 5 AL B9 QTL 4 s
R, SRR T i R A QIR AL K ARS251 [A]
B 55 45 AR QTL v 8 B 8l SR & 2 2
L CHE AU 5 A PM81  ARS376 i1 ARS203, Hirp
PM81 e Mk g5 A& H B & s LR Y QTL
7 55, , ARS376 FEMI AL K QTL {7 s BT 7 <M 6 A7,
ARS203 [m] A 2 FRAR SR AL QTL i i, LA thiA
WFFE b B IR B S BRAN A 5 A s AL i B R I
X7 B4 QT A7 s, , 45 SR 2 B AE A [ 1 R e A6 19 7 i

H []— SSR AL L A8 R 6 IR 28 S ok,
IR B E A 2 A 02 5 B T R
(Rt BEAlAT G, 55 T HE 20 1 58 &R O Bl Y 5t 1% 1%
BTG A QTL 5 i 2 1 ik iy HEARHEAR XS 2 oA
AR A A AT, TSI 70 A T FH 4 4 R 1 A2 2 2%
ZT QTL 708, gLt it 73 8 & 21
B FRORE; o2l B S g AL 2 A IR G By
BERUA AT 5C,2011 4 E bR T 5 ¥t (ICRISAT, in-
ternational crops research institute for the semi-arid
tropics ) Y C. Sarvamangala 25" % 22 i 5 X
TG26 x GPBD4 [mifX (Fy: Fyy) [ 146 5K R Rl ] 2R
FHEAFRIC /3 #T (SMA | single marker analysis) F1 & &
X [E]/E K] (CIM, composite interval mapping )2 Ff 7k
KN TS R S R A R
Tt SO FEAH DGR QTL A s, 45 21 & B[R] J5 ik e
3525 m B IR B QTL A0 5 5 %25 2 By SSR A
HA BRI 5e MR, 3k 5853 U I Ge it I ik AN TR o3 B
LERA W 2R

J A X 5 P DR DI AV A5 IR 7 (14 384% 141
R EIALAF B AT, SR A TG e A0 28 &) 23 A A
17 MEAMBE AR AR ZARE T A 5 LT LG2
R R 4 A Sl IR 5 RO, AT
A EIZ B AR S R 5 B ) 24>
LRI s RS IR G IR Y SSR Az s A X 7 o2
AR SGERT QTL X, S T — 2B IF R R 2 A 55 4k
5L QTL 7E5 A% b 1 X [m) 56 Tk A8 1R R 0 9
PSS E AL BEE 1A, UORIR M T S 45 R BT
RARA SSR AL AT T A IS A AR I S il ok A 3k
B FARICH B A 6] B i B R AR 5 A K]
KAfAH —E RS H M.
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