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Genetic Diversity and Marker-Trait Analysis for the Peanut Landraces
in Hebei Based on EST-SSR Markers
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Abstract : The genetic diversity of 70 accessions of peanut landraces in Hebei was evaluated by 215 pairs of
EST-SSR primers. The results showed that 58 pairs of EST-SSR primers were polymorphic. One hundred and sixty
eight alleles were detected, of which 156 were polymorphic. The polymorphic information content ( PIC) of each
primer varied from 0. 0630-0. 9825 with an average of 0. 5244. The tested accessions were classified into 2 groups,
the firstgroup was composed of all A. hypogaea accessions while the second group included A. vulgaris and A. fastigi-
ata accessions. The trait and marker correlation analysis further revealed that twelve pairs of EST-SSR markers were
identified to be significantly correlated with 5 different agronomic traits, which could be used for marker-assisted se-
lection in peanut breeding program.
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Table 1 The peanut landraces and botanical types
s MIr@AhARR HEDRE KR | w5 IrmAhARR HEDRE A || w5 HOrEFASR BRI A
Code Landrace Origin type Code Landrace Origin type Code Landrace Origin type
1 LSt/ AL Wim | 25 KIfAEA: KB Wi | 49 W P& bgul
2 BrimR—gh B EiE || 26 N ITREY R Rl & i 50 WHR = M T i3
3 T[] 2 e i E] T i | 27 e Ha i || 51 T A E7 e W3
4 FAR— B A EREE  Eam || 28 = B — mEf FiE | 52 EERITRVA SRS g
5 B RAEA: R L@ | 29 7y A BT Him || 53 IR SR il
6 KB RS i || 30 i BH & HNLERAS HEiE || 54 WAL FAETT il
7 BRI BARTH i || 31 SRV LSS Wil || 55 FEBNP  HFEET W
8 A — Ak QLIRS || 32 AFERE AFIER EE | 56 HhiE oy iR W 3E
9 WEAE: B T || 33 T e wrs i || 57 ENTIEE € EINTIRAS il
10 oy Be— 8 o3 || 34 RuAKRBAEE KRAE || 58 THA— THoE il
11 RIS RwEE || 35 ARE B LSS Wil || 59 PRIELL PRsETT i
12 KA ETE PN i o|| 36 R R Him || 60 FlipkifEE FILE B
13 E Fe ik d fEEeTh i@ | 37 Ry PRE T HE || 6l T NR MTE BRI
14 T AEAE iRE Him || 38 FTE AL ARGES i || 62 FE/NEE PR BHRG
15 BeBHAEAE e kH HiE || 39 LN P 5 HiE || 63 A kL JELLTHT EZ
16 /YA i Ti@ || 40 SH FE Tl || 64 REL DR 2L M T EZ
17 /N A i i || 41 T LR E7ERR=2 ¥ || 65 T /N L HTHE BRI
18 LA LT i || 42 BB HE i | 66 BEE/ IR WM BERG
19 Mesg—wsik BESE LeiE || 43 e ReEd fE || 67 FJgE/ANMESE  FEER BIE
20 P Fe— 5 A P B i || 44 PIHAVE Y= JLIRE Wi || 68 K — A Bkl BRE
21 T KA EEER= Hm || 45 e — B4k (iR W || 69 T E) N WET o BERG
22 WAL IR Rl i || 46 EH KA FE N T Wi || 70 JCIC— B TRE BEG
23 KA —Hdk PN || 47 [ YA k£ i
24 ] — B RO Ham || 48 ) ey T E] T SRl
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1.2.3 DNA 12E{F1 PCR #"1#& DNA $£HUf1 PCR
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MRS 1 I HE T 0T
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S 2B E S FMARRICHZSHEFE R =
(PIC , polymorphic information content)
ey % AR E SR = BT/
Bk # x 100%
PIC =1-3x

Horp xR i X510 2 S E T
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Bro fH SAS9. 1.3 ik Z 4k 5 EST-SSR #r
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Table 2 The agronomic traits of peanut landraces

VERE 2N SEEE d/ME R bR R RE(% )
Agronomic trait  Average Min.  Max. s cv
HARE(g) 165.2 82.7 209.8 32.4 19. 60
HIEH(g) 65.5 352 825 10.8 16. 48
SR 1226 5.7 16.7 2.88 22.86
RRGERE(AD) 148 9.6 21.6 1.96 13.23
AR (%) 71.0  67.2 78.6 2.77 3.90

PER AL SIS [P (EAG s 0 5 7 SE PR B H ) 225
PEAE B 22 R 8K, PIC 25184 0. 0630( PMe 1503) ~
0.9825(PMel996) , V-4 4 0. 5244, 58 X 5|78
Ji i F AT 2 ~ 6 DM PR
HE2.7 N (FR3,E 1), P58 X EST-SSR 5144 4
1o M SRR 2 AR
2.3 dtEEEM A AFE T EST-SSR HE £
oS

58 X Z A WIHE 70 Gy (XA R P A B B
R FAE TR R b (K 2) , 450 %
W, E B {E 8. 00 b AT 70 153 48 A= My Ty i b 9 305 1A
WA 2 KBS T 2RBFOLFE 59 1335 8 AUBF R,
S SFHALEE 11 (B E R 2R AR BBk
T 5 2R R SR 5 00 RGBTk 5B ] Z2 R b
RIS 5E 4 XA 1 59 43385 38 BT RE Xk 4 M
T, R R LRI I 1A by i B LT
EST-SSR 7328 S Y2 3 25— 3%, tE AL A st e 2
FEMERFTEH, EST-SSR Fric [R#E 2 A 1R 45 1) 22 50
A HPE
2.4 MR—IRICHEHX D

WA Z MRS PRARIC A o BT B 2
55, A T 12 X5 5 AR B A OCHY) EST-SSR 5
B(F4), HPHRIC PMe 46 5 Bk 45 FL %5500 2 41
X% ;PMe 75 . PMe 83 . PMe 703 5 {2 i 35 40 ¢,
PMe 15 5 ERE G HE, H{ &P EMHX; PMe
25 PMe 53 .PMe 99 PMe 119, PMe 121 57 1,
AT AR RRREE AR E A E; PMe 81 5
AR T R R A5 AL A 3 A OGS
PMe 120 5 REH  AHE  HATHR 0BE HAbkg
R FEHAE, XF 12 % EST-SSR #E47 T A K L fiE
HEM , 25 B B PMe 53, PMe 119 5 % 34§ il 41 ¢
PMe 81 5 EAHTHER C I H A PMe 99 5 2
S5 7 5 S PRl F-AH DG ; PMe 120\ PMe 121 5 HLBRER B2
FHSE ;5 A RAHIERY 3 SHhRiC I BER s A E
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Table 3 Polymorphism analysis of EST-SSR primers

519 BOLSE RN ZEMERh(%) 28N || 51 SR MR ZBMERBI(%) 2B
Primer Total alleles Polymorphic alleles Polymorphic ratio {FE i PIC|| Primer Total alleles Polymorphic alleles Polymorphic ratio {58.f PIC
PMe 2 3 3 100 0.3925 || PMe 85 3 2 67 0.7716
PMe 7 2 2 100 0.3218 || PMe 87 4 3 75 0. 5685
PMe 8 2 2 100 0.2599 || PMe 89 6 6 100 0. 6453
PMe 14 2 1 50 0.0863 || PMe 94 4 4 100 0. 6822
PMe 15 3 2 67 0.7716 || PMe 95 6 6 100 0. 8684
PMe 16 2 2 100 0.2725 || PMe 99 4 4 100 0. 8150
PMe 17 2 2 100 0.7716 || PMel00 3 3 100 0.8719
PMe 18 2 2 100 0.7922 || PMelOl 4 4 100 0.5172
PMe 22 3 3 100 0.5685 || PMe106 3 3 100 0.3771
PMe 23 2 2 100 0.7645 || PMel07 3 3 100 0. 5939
PMe 25 4 3 75 0.8823 || PMel19 2 2 100 0. 2472
PMe 31 2 1 50 0.4593 || PMel20 3 3 100 0. 6822
PMe 34 3 3 100 0.2301 || PMe 121 5 5 100 0. 6910
PMe 35 3 3 100 0.5813 || PMe 703 2 2 100 0. 4808
PMe 37 2 2 50 0.2215 || PMe 717 1 1 100 0. 2974
PMe 46 3 2 67 0.7500 || PMe 902 2 2 100 0.1142
PMe 53 5 4 80 0.6305 || PMe 1209 1 1 100 0. 3694
PMe 59 3 3 100 0.6185 || PMe 1277 2 2 100 0. 1687
PMe 60 2 2 100 0.2599 || PMe 1346 2 2 100 0. 1280
PMe 62 5 5 100 0.6540 || PMe 1381 1 1 100 0. 2472
PMe 64 5 5 100 0.7166 || PMe 1389 2 2 100 0. 1552
PMe 65 4 4 100 0.8670 || PMe 1435 2 2 100 0. 1280
PMe 66 4 4 100 0.7609 || PMe 1503 1 1 100 0. 0630
PMe 68 2 2 100 0.7500 || PMe 1522 2 1 50 0.2725
PMe 71 2 2 100 0.7645 || PMe 1633 2 2 100 0. 2084
PMe 75 5 5 100 0.6811 || PMe 1817 2 2 100 0.2725
PMe 81 3 3 100 0.8921 || PMe 1888 1 1 100 0. 1687
PMe 82 4 4 100 0.7854 || PMe 1996 3 1 33 0. 9825
PMe 83 6 6 100 0.9178 || PMe 2198 2 1 50 0. 6001

'_1\41234567891011121314151617
400bp—-VJ -y -

W e — e
300bp——H ‘“m—-ii = o

.llluﬁﬁilﬂs - EEE
200bp—“ --....ﬂ -='_"--~

[

M Marker;1 ~ 17 [@3£ 1 445 1-17are as same as table 1

1 514 PMe 95 ZEABST #7443} 8] 37 18 AR ik B
Fig.1 Amplified bands of primer PMe 95 in part of materials
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Fig.2 Dendrogram of the peanut landraces
based on EST-SSR
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Table 4 Agronomic traits related EST-SSR marker and its conjecture function
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] N A3 R 0 —F A e R A A o R ) st
1R ZREVEREAT TR WS, (0 H I 4ty A 0 S 1
R BCH B 4 F A id i HF 52 82>, M. D. Burow
SEUOTE O AR AR A A B A R IR R AR AT T PR
HUAg R, JOF R 43 B R A 43 20 43 BT i (BSA,
bulked segregant analysis) #4515 504 3 R 3% 4 1)
3 /> RAPD #ric: RKN229 RKN410 ,RKN440, Lz
WA R SSR ARkt AE A e A TR 7 Ok
30T, R 1 XF SSR ARiC T 8 B4 X A3 he G
it HEWNZARIC AT BE S — D ST BOR BT BT R ik
R4, H. F. Jiang %" R SSR #1 AFLP #1ic 3K
15T AEESUHE R S FhRic. #EAI% FIH SSR
FRICKT ICRISAT LA fUiZ o Fh B AR 2R AN i 2
PUPESEAT SR, A5 TR 2R A B th &bl
RIIE ORI A8 57, JF R T 1CG6022 5457
P RAF AR S () BAR SA, ASBIFSE R T B I PR B
TEIRE A 8. 00 Kb 7 it i 43 Ry 3-8 7 e 5 Bk A
LRI 2 K2ERE, 5 87 2% FIFH genomic-SSR
XA e Az b 7 SRR T3 A Z2 REPE SR BT AR LR
IR TR RIS AN )2 BUANR] , {H SR 45 540
AT LLREANRIZE R 5t Al B (5 X3, BERH T EST-SSR
WIFACLE WG ZREMEEA RN . 730h , A4 &
5 MR ZHERIEAT T HAR—FRICHSC T, 345 1 12
X5 5 MR B EAHICH) EST-SSR, If-Xf HAH G
DIREFEAT THEN , Ryt 2Pk 2ee ZHtRAH DG Jk
Ihebmic o FAmiC R R A T AT

Frid ke EE I SI¥F51(5'-3") LIPS ERIN BRI AE STy REHE D P{H
Marker ~ NCBI accession number Repeat motif Primer sequence(5'-3") Related trait Related functions P value
conjecture

PMe 46  VBL6_60_I21_E001.gl  (TC)14 F:CTGAATCCATTTTGGTCCTCA BARRZE AL KRG 3 YA <0.0009
R:CAAGTTGCTAAGCACCACGAG B

PMe 75 CL15161 Contigl (GA)11 F:GAGGAGTGTGAGGTTCTGACG R RHE <0. 0008
R:TGGTTCATTGCATTTGCATAC

PMe 83  VBL1_3_BI9_E001.gl  (CAA)19 F:CATCCCATCATTTTCCCTCTT R KA <0.0001
R:TACAGTGAAGGTGGGATCCTG

PMe 703  VBL1_5_F06_FE001. gl ~ (TAA)4 F: CGCCCTCCTTCTTCGTTCA HR R <0. 0002
R:TCTTGCCCGTTGTTTCTGTTTAG

PMe 15 VBL6_40_G14_E001.gl  (TCT)4 F:CCTCACTTCTTTTTGCATGGT HRE,AE, EN <0.0001
R:TGGAAAGGAAATGATTTGGTG %

PMe 25 CL1Contig3279 (TTC)6 F:CGCCAAAAGAAGAAGAGAAGC  FHRE, H{ &, SR <0.0001

R:ATCCCCACCAACAATACATGA

TR RRE RS BRI E AR




6 A A4 LA AR LE Hb )T RN LT EST-SSR ML kR AR AR AR X204 1123
F4(8)
Frid B GRS s1¥F51(5'-3") AHIEHEAR FRIC AR ST BE U P{H
Marker ~ NCBI accession number Repeat motif Primer sequence(5'-3") Related trait Related functions P value
conjecture
PMe 53 CL1Contig389 (GT)16 F: AATGTCAAGGCTGCTCAAGA HARE, HE, 5T <0.0001
R:CATTCCAATCTTTCCCTCCA Y3 Bbkas AL
PMe 99 CL1 Contigl 1303 (TC)15 F:GCAATTTATGTGCACCCTTTT HRE,A(E, i) Jog 5 5 <0. 0001
R:CGCTTGACACCAATGAAGTCT — Hi{=#&  BARRZE R [H AR &
PMe 119 CL1 Contig3381 (TC)18 F:AGAAACACGCGTAGTGGAATG — HHRE G &, KURHMRMEHZ <0.0001
R:CCGTGCCGTTTACTCTCACT — HY~3&  Bpkah His
PMe 121  VBL6_9_F12_E001. gl (TC)14 F:ATGCTCTCAGTTCTTGCCTGA HRE,AE, SRR <0.0001
R:CAGACATAACAGTCAGTTTCACC =3 BakkL: BL %
PMe 81 VBLI_18_G05_E001.gl (TATC)8  F:TCCTTCCCACAATAACAATGAA  EIRE, (7%, 74 AHF-205D04NBS- <0. 0001
R:GAGGAGAAAACATGGCCTAAAA 43R5, SAbkas R4 LRR 2K #%
PMe 120 CL13Contig2 (GA)12 F:ATGCTCTCAGTTCTTGCCTGA HRE,AE, S5HUMEREAEE  <0.0005
R:AAGGAGCCAGCTAGCTACATAGT =3 4yHikk,
RS AL

AR R Z BN FARiC R B = AT H L1624 oy
FARCH B IEPE R R ST, R B AT, R IR TR AR
Kifp BPA R4 SSR o FARICH 9274 4, Hirp
EST-SSR 17 5946 4>, il 1141 8 k3G Fh A L 2
BHERA 14.5% 2 BAFRB AL A 8% 1% B R
I FRICHRZHAE 1114 D02 RS ARG R A A2
Pl A6 S A5 A B bRic i 2 B A 3693 4127,
U, T8 20 SR EF AN F, T
FRICEULED NGR4T i ic il By B R 2K
Bl 2 2 AP AR B & &, A4 3 AL 7 19 )
B, MG S A 2 5 SNP Fl InDel 4543 Fric bl A
Kok, A E—2 I RACAE T RE AR I FE R K A8 A1)
Tl B & R 5 A

S 30k
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