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Molecular Marker Identification and Pedigree Analysis for
Peanut Cultivars ( Lines ) in Northern China

GAO Bin, LI Hong-zhen, CUI Shun-li, GUO Li-guo, CHEN Huan-ying,
MU Guo-jun, YANG Xin-lei, LIU Li-feng
( North China Key Laboratory for Crop Germplasm Resources of Education Ministry/Laboratory for Crop
Germplasm Resources of Hebei/College of Agronomy , Hebei Agricultural University, Baoding 071001 )

Abstract: In the present study, 113 peanut varieties in Northern China and 40 key breeding parental lines
were subjected for molecular genotyping, by using 57 SSR markers and 6 AhTE markers which come from 3964
candidate primers.Out of 267 detected alleles, 209 alleles showed polymorphisms with the polymorphic ratio of
78.28.The PIC of all the primers ranged from 0.0754 to 0.9217 with an average of 0.7134.Subsequently,, when
GS ( genetic similarity coefficient ) =0.62, the cluster analysis partitioned two groups including I ( including 2
sub-groups, GS=0.678 ) and II ( including 13 sub-groups, GS=0.774 ) .\When GS was 0.99, a total of 153 peanut
cultivars were separated by 63 core primer pairs, and a DNA fingerprint database was established.By tracing the
source of varieties, Fuhuasheng, Shitouqi, and Muyangdazhanyang as main backbone parents of peanut cultivars
in Northern China, were dissected by calculating the genetic contribution value and the number of derived

varieties of the backbone parents.Among them, the genetic contribution of Fuhuasheng was the largest( 18.26 ),
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and the most derivative species ( 75 cultivars ), while the ratio of derivatives in Henan, Hebei and Shandong provinces

were 65.12%, 70.83%, and 72.73%, respectively. The ratio of derivatives was positively correlated with the genetic

contribution value.Thus, this study will provide a theoretical basis on the molecular identification of peanut cultivars

(lines ) in Northern China, which might be valuable on the guidance of classifying peanut pedigree.

Key words: peanut; molecular markers; DNA fingerprint; pedigree analysis
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Table 1 The peanut cultivars information in this study

i HHR SEALLA BRI i TR AL HORTE
No. Name Cross or origin No. Name Cross or origin
Gl1-1 Wi A J ARG J5 JBAE 5 5 163k 155 x P13
Gl1-2 KEET PRI E LT J6 A 6 5 P13 x fEiE 1 %5
Gl1-3 UIENES RO B B R E T || 17 TAE 7 5 JEE 8 5 x BE1 5
Gl-4 fRAEA: INZRAE AR D I8 W25 7851-24 x 7101-43
Gl-5 f#17-17 5 WALE L R 19 L4 88-8 x 8609 ( 7924-2 x A< 4-4)
Gl-6 et RAEAE Jea e R bt J10 B S HE 93-11 x K 86036-26-1
Gl1-7 KI5 TLIVE ARG J11 AL 6 £ 93-244 x B 86036-26-1
G1-8 ) HHA ARG A T J12 BT LJ9105-0-H1 x [k 15
G1-9 LG IR R 113 FIE - T 01561 x fE3E 1 5
G1-10 GRS DU AR A SRt ol J14 HAE 95 £E x AT 1016
Gl-11 T34k TR AR J15 HAE 10 5 #o102x ik 55
Gl1-12 BTG DU A8 AR b A Ji6 AL 115 B 55 x JFE 01-6
Gl1-13 PRBAAR 3B TLIVE ARG 117 #1255 #9402 x ¥ 9613
Gl-14 BERE JHRAE R J18 W13 5 HAE 65 x Pk 01-6
Gl1-15 Bl =k A IR ARG b J19 FAE 1S5 3 9402 x #9613
Gl-16 (ES TN VLI AT b 120 Hih 45 MR Ll x 215
Gl1-17 SCEFRIER INARAB R F AT 121 95 & 8802 x E-10
Gl1-18 FESERE INARA AR T 122 JEAE 105 I 55 x 8252
Gl1-19 HES IR AR D J23 JEAE 115 8252 M A5
G1-20 ek H A A R bt o 124 REAE 13 5 79266 x 8802

G2-1 MY 1016 5 Wisk4s x RAEAE \! ik 16 %5 8130 x HifE 55
G2-2 K35 RAEAE x MR 1 5 V2 B #9327 x AL 10 5
G2-3 B 15 71/2-1 Rk V3 B 65 #9327 x WAL 15
G2-4 ES R Es &R 85 x FEPHAY V4 B9 5 Bk 65 x ks 5
G2-5 i — AN TR Hb 7 S V5 HEEdE 15 DUREZT 535k

G2-6 SRAE 2 5 e —f < (RAEE V6 HRidL 2 5 ARG B R
G2-7 Bit45 PRI x BiskAs V7 FBEdE 3 5 DURELT 7 1k

G2-8 BiEs S RAELE x WiliskA V8 HEk 1Y KEVHAE bk Rk
G2-9 BERAEA IR ARG b V9 Hk2 5 NP AR bR R
G2-10 W4y IRAEA: x Biisk A V10 k35 UNERZZAL 27 St
G2-11 b 105 BN 68-4 x Wi Vil WL 15 DURELT 7
G2-12 MR 1 5 BB R V12 At 2 5 DURIZT 5 35k
G2-13 TEBH 263 TR Hb 7 V13 Ak 35 DU £T A% Sk FR
G2-14 TEEBH T4 HITT i el V14 HE3 5 PRILL x $RER 1S
G2-15 BE1Y Ml 402 x fRAEA: V15 FHib 45 @b 125 x fHm4 s
G2-16 BN 401 5 fifE T s Rk V16 HAE 1S 7> 1016 x 46 12
G2-17 Bl 402 5 TRBAF SR R Y1 TF4< 0306 FrdHHTE R
G2-18 N 68-4 5 B 402 x fRAEA Y2 A< 0316 4 30 x T 016
G2-19 w15 Wik x RELEFN Y3 A 30 5 JF83-3x L9 F
G2-20 i1 % L35 x FIlLEE Y4 JFe 36 = JF 8425 x P372577
J1 BRI S ¢ 108 x J25 Y5 Trfe 41 %5 B S x BE 15
2 BRI 25 SEJE 08%Co 7% Y6 TFe 49 5 BAE 75 xP372

13 AL 145 1 17 x RH321 Y7 FAe 56 5 FF4¢ 30 x FFiE 01-6
14 JAE 4 5 8252 x [P 1016 Y8 Fe 58 5 TF4& 30 x FFi% 01-6
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No. Name Cross or origin No. Name Cross or origin

Y9 k55 B 402 x I F L2 HH 165 1105 x 8233

Y10 TR 715 FFA< 30 x JFik 01-6 L3 WwE 18 % 8223 x AL 145 M1 (r &t )

Y1l e 7% LHE T x RAEE L4 WHE 19% 79266 x A 13 5

Y12 FFAC 8598 5 HY 1016 x #4835 L5 WH 20 % RE 145 x8644-6

Y13 HERE 21 5 @il 145 x #E 9412 L6 WwH 2% 8014 x fjiE 15 (“Co)

Y14 WL 22 55 WERH T & L A L7 WE 235 8606-26-1 x 9120-5

Y15 WAL 23 5 WEPH 9502 x I4AE 15 5 L8 H 245 aR145 x BN

Y16 WEAE 25 45 WERH T & L A L9 wH 255 Bl 145 x k15

Y17 WAL 26 5 WERH T & LS A L10 1H 315 POHiZL x Arachis glabrata Benth

Y18 WAL 28 5 0412 x E7E 14 L1l H 335 8606-26-1 x 9120-5

Y19 HELE 30 5 WERH & RS A L12 HHF 365 HHF165 x kF 175

Y20 HEAE 33 55 i 9502 x B AE 15 L13 WwE 5715 IR AELE DT T & I R

Y21 A 37 5 WERHT & s AD L14 1H 625 INARAEAEE DT T & W Al

Y22 1AL 9519 9412 x &4k 14 L15 WwH 715 IR ARSI B A

Y23 B 15 B 68-4 x HRE 2 5 L16 1EH 9610 5 B9-1

Y24 AL 23 5 #B9316-10 x ILZR 9102 L17 16T 9611 5 ( A.glabrata x PURIZT ) x f£ 37

Y25 BiL 255 AL 9414 x B 4E 9634 L8 B 115 £ 28 x 534-211

Y26 %Ak 28 5 T R AR T L L19 B 145 (TFR 85 x IRE 55 )F,x (JF
£ 85 x JHIFK 1-1 ) Fs

Y27 Bk 41 5 TR A AR T LT L20 G35 B 68-4 x BT

Y28 #AE 9326 5 BAE TS x A 86036-19 L21 “@g 9= T 19x £ 17

Y29 AL 9327 5 # 8710-11 x K L22 HIE 15 FAE | BAS TR R

86036-19

Y30 BAE 9502 BAE 11 x BAE 15 L23 AL 505 T B AR A I Al

Y31 B4k 9633 5 T R A AR T A L24 HIES T FAE 32 x AT 505

Y32 AL 9719 5 AL 95 x #8903 L25 igE 11 % (3EEKT x7709-2)F, (“COy)

Y33 TRAE 9805 5 (A6 75 x8238-12) x HAE 15| L26 e 15 % 98H101 x 9H269

Y34 FL4% 9102 = F175 1016 x A.Cacoense L27 14 8 5 (75 1016 x NC6 ) F, ( 168Gy

“Coy)
Y35 WLk 9301 & T R A AR T LA L28 14E 9 %5 (W15 x 46 17)F,(“Co)
Y36 WLk 9307 FI7) 1016 x (F875 x L29 AL 105 LT 1745 x #1365
A.chacoense )
Y37 TLZR 9847 5 BAE 15x (BIET S x L30 HEAE 115 HEAE 65 x 90-2M 1
A.sp.30136 )

Y38 AL 12 5 521-3-1-1 x 4% 9307 L31 AL 14 5 H24-6 x 167 23 %

Y39 HAAE 15 5 KM T 7 Bt o L32 AL 8 5 A 1345 x 79266

Y40 HoAeAE 3 5 KIS T E Bt o L33 HEIE 9 5 I 135 x M 1561

L1 1375 AE 80 x RJN 68-4

G RFT T 36 11~124 AR HLAAEE B R (2 ) 5 Y1~Y40., V2~V4 (R EE EAE B R ( R ) ; LI~L33 AR IR B AT b fh;

V1.,V5~Vi6 RFEHAA I AT RS F (R)

G represents backbone parents, J1-J24 represents peanut cultivars of Hebei province, Y1-Y40, V2-V4 represents peanut cultivars of Henan province,

L1-L33 represents peanut cultivars of Shandong province, V1, V5-V16 represents peanut cultivars of the others

PCR " MG {R Z SRRy S IR PP 25 )
R MNC 20137 381 IS X HU R TR 2703 2= Y
H AR UF I 5 P B R AT R N A 4, et
BAGIWARCAEAF SR EE 4] DNA Fh 8 i i
PR R BOR R/ INEE S TSR A X [ B 22 2

AU B S HETT 475 RLAC . Shannon £ B4
O L BT PIC™ . TR M 34
HRE , ZAET S AR R L 51,
FRG L3 0 S R RO AL B P 2%
AL 07 A1 AT, 07 (RRTEH, 17
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B ACRIEAE (A = B VIR SO R
YEORT T P00 (6 ) 6475 1 0 0 , DA v i 1k 2 25
Fw A RLE WA 514, AR 3RS 57
% SSR 51 ¥ F1 6 %} AWTE 51 ¥1E %0514, F
FHIZ 63 X5 51 9 %5 153 4 A3 b4 ek i 47 5k 1R 28 43
B, FLFRAT 267 A SR 147 A5, Hodr 209 4~ 2 254k
P, P2 5 RN 7828, XTSI MY 1
) 25 7 o7 15 B8 R Ry 2~10 4, SE 45 4.24 4, Hirp
51 AHGS1692 914 H 25 o i B 22, 4 10 4>
(1A, B 1B K6 B TT 15149 AhTE0478 75353
R 3 B 25 B PM375. GM694 . GM2067 45
12 555 14 Ba S AR SR, o 2 S (R 2),

R i 455 X 55 | 0 G 0 28] F 25 467 6 PR 5 B 3 A A
ROTHE 63 XI5 WEAS R AL A 5 (] i Shannon {5
SRR Z S B PIC, Hih, 250519
[ PIC 7514 0.0754~0.9217, “F-341E K 0.7134, 5l

Y AHGS1692 () PIC{f # # 4 0.9217, GM1573
() PIC {8 5% % 4 0.0754, Shannon {5 B, 45 ¥ 7% 1%
4 0.1654~2.6572, V- ¥ {H Ry 1.4472 (% 2), WK
63 XiF 5 | 44" 8 A7 A AR B ) 22 285 R B B, R
NTSYS Pc 2.11 35 i a] 1) st 4 AH 0L R 4k, 4521
T AEBALHI LR BN 0.988 Ab, 153 A6 hFd
53R 153 25, DAL, B3 4 1Y 63 XF SSR A i £k s
REAS R 153 (0 (Itisl i A S50 X2 JF , ) LA 7t
T AL AR SR R TE SO (E 2 ).
22 TESMIFRERFEZLRZDN

RN RAR AL SR CFR ) 8] A 58t 4% A1 AL
2B MBAEFLRECN 0.52 B, BT A 4 RHER N
— A ML R R B 0.62 I, 153 4y 46 4 41k
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AEMAA A, BV BEE 15  HBife 3 5 3k
15 Pfb 25 BAE 35 53 SRA Tk,
ARG, bR T AE 3 5 LIS, Hifth 5 AN B S
T4 Fe M DU 2T 28 e SR Y

JEBE T AL 5 128 1 4 RE, st A% A AL R 2K
0.774 B, AT X400 13 ASMERE, o 6] — 7= X[
AEAE S Fh s AL SERE AR AL, Al 2R S Fh 2 R AEAE TT-1
FTL-5 SEAE 5 JT R Sl RS A3 SR AR 7R T-1 Fn 1T1-3 3F
s Tr AL S AR LB, BT AE AR B R A
e B RA R Z Rk, 28 RE Trp AT b i A3
125 348 4 SRIMIE 4 5, 510K SRl s L 2
RHAFGE . U, B 6] — S5 A B R [R] i b He s A4 A
s, a4 16 5 FIELAE 10 5 AR e
55, BB T -4 WHE

123 456 7 89 1011121314151617 18 19 20212223 24 2526 2728 293031 32 33 343536 37 38 3940 41 42 43 4445 4647 4849 50515253 545557 5859 M

A

o i, et o R o o

o250 bp
vt

1200 bp
150 bp

#1100 bp

B 123 456 7 89 1011121314151617 18 19 20212223 24 2526 2728 293031 32 33 343536 37 38 39 40 41 42 43 4445 4647 4849 50515253 545557 5859 M

Veowww ww WHY eow SWVEwWEY - -
- Y W

W SR o wy NN W

= 1350 bp

oul - 1300 bp
- -

-
o ’3 1250 bp
e bbbt - kit I

A D519 AHGS1692 134 MR Y 450 s B #0549 AhTE0478 7EEB/ R AYY A2 5 M : marker ( 50bp ladder )
A': Amplification result using primers AHGS1692 in part of materials, B: Amplification result using primers AhTE0478 in part of materials, M :
marker ( 50 bp ladder )

&1

LS| RS MR RIS R

Fig.1 Amplification result using core primers in part of materials
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Table 2 The polymorphism information of primers

2 E¥IA EZ ZAME ZANE pE¥ A EZca ZAMEL
519 fiE  Shannon fi%K PLASEL (%) |[51® fiE Shannon %K PLASEL (%)
Primers Eip T EEC1  Total Polymorphic Polymorphic ||Primers R 401  Total Polymorphic Polymorphic

PIC sites sites ratio PIC sites sites ratio

AHGS1357 0.8575  2.0403 6 6 100 AHS1480 0.8690  2.1328 8 5 63
AHS1661 0.4528  0.6452 4 3 75 AhTE0254 0.7499  1.3862 2 2 100
AhTE0478 0.7233  1.3319 4 3 75 AhTE0478 0.7280 1.3416 5 3 60
Seq3A08 0.7776  1.6006 4 4 100 AhTE0633 0.7475  1.4917 3 3 100
TC42A05 0.7757  1.5840 4 3 75 AhTE1014 0.6129 1.0364 2 1 50
AHGSI1171 0.7911  1.6665 4 4 100 EE16 0.7160 1.3153 5 3 60
AHGS1197 0.8535 2.0278 5 5 100 Seq14HO06 0.7658  1.5689 3 3 100
AHGS1214 0.7012  1.2913 4 3 75 GM2259 0.4152  0.6058 3 1 33
AHGS1241 0.8393  1.8246 4 4 100 GM2388 0.4738  0.6667 2 1 50
AHGSI1251 0.8181 1.8110 6 4 67 AhTE0552 0.6277 1.1163 2 2 100
AHGS1278 0.8390 1.9230 6 4 67 seq3B5 0.7718  1.5570 4 3 75
AHGS1286 0.7775  1.5793 3 3 100 GM1867 0.7273  1.3402 2 2 100
AHGS1329 0.8924  2.3246 6 6 100 GM1135 0.7818  1.6281 6 3 50
AHGS1342 0.7386  1.4481 4 4 100 GM1907 0.7750  1.5668 4 3 75
AHGS1382 0.8462 1.9576 6 4 67 GM1641 0.4964  0.6895 4 3 75
AHGS1385 0.7731 1.5758 3 3 100 GM2536 0.7115 1.3073 2 2 100
AHGS139%4 0.7431 1.4814 3 3 100 GM1573 0.0754  0.1654 7 1 14
AHGSI1510 0.7076  1.2988 2 2 100 GM625 0.6945 1.2708 6 6 100
AHGS1573 0.7210 1.3272 3 2 67 GM2536 0.7128  1.3099 2 2 100
AHGS15% 0.7273  1.3394 3 2 67 AHGS1127  0.8439 1.9656 5 5 100
AHGS1684 0.7238  1.3073 4 3 75 AHGS1296  0.7809  1.6206 3 3 100
AHGS1692 0.9065 2.4709 7 7 100 AHGS1692  0.9217 2.6572 10 10 100
AHGS1754 0.6777 1.2334 6 6 100 pPGPseq7G2 0.7165 1.3177 3 2 67
AHGS1790 0.6516 1.1739 2 2 100 PM375 0.6516  1.1739 2 2 100
AHGS1886 0.3667 0.5532 8 1 100 GM1890 0.8732  2.0723 5 4 80
AHGS1940 0.8068 1.7592 4 4 100 GM1954 0.6782  1.2348 3 2 67
AHGS1969 0.2734  0.4453 8 2 25 GM635 0.7614  1.5525 8 8 100
AHGS2108 0.4938 0.6870 3 3 100 GM1996 0.7811  1.6216 3 3 100
AHGS2782 0.7410 1.3681 3 2 67 GM660 0.8640 2.0345 4 4 100
AhMO086 0.8453  1.9731 5 5 100 GM694 0.5777 0.9836 2 2 100
AHS0049 0.6263  1.0556 5 1 20 GM2067 0.7188  1.3226 2 2 100
AHS0941 0.8525 2.0172 6 5 83 -5 Mean 0.7134  1.4472 4.24 3.32 78.28
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Fig.2 The database of DNA fingerprint both cultivars ( lines ) of Northern China and backbone parents in peanut
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Fig.4 Pedigrees of peanut cultivars with Fuhuasheng as root in Northern China
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Table 3 Derivatives information and genetic contribution of the backbone parents of one level in Northern China
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Hebei Henan Shandong Others Total Hebei Henan Shandong Others Total Hebei Henan Shandong Others Total
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IRBHA 7 18 14 1 40 29.17 4186 4242 7.69 3540 0.42 251 2.26 025 5.44
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[UIEiNES 0 2 1 0 30 4.65 3.03 0 265 0 0.28 0.50 0 0.78
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b KAt 1 3 3 0 7 417 698 9.09 0 6.19 0.06 0.19 0.25 0 0.50
rRERER 1 0 0 0 1 0 0 0 0 0.88 0.06 0 0 0 0.06
f#17-17 1 0 0 1 2 0 0 0 7.69 177 0.06 0 0 025 031
T 2% Number of 12 13 12 8 —- - — — — —_- = — — — —
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