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Genetic Diversity of Peanut Cultivars Registered in Fujian Province

XIAO Yu, CHEN Jian-hong, GUO Sheng-yao, CHEN Yong-shui, WANG Jin-xian
( Quanzhou Institute of Agricultural Sciences, Quanzhou Fujian 362212)

Abstract;: The study had analyzed the Shannon-Weaver and Simpson indexes of 11 phenotypic traits in-
cluding plant type, leaf shape, leaf size, leaf color, pod shape, thickness of pod reticulation, depth of pod reticu-
lation , flowering habit, seed size, seed coat color, seed shape on 23 peanut varieties which were registered in
Fujian Province in recent years. The results showed that except flowering habit, seed coat color and seed size
traits were the same , the genetic diversity index of 23 peanut cultivars were SI = 0. 506 ,H' = 0. 796 respec-
tively, pod shape was the lowest (SI =0.237,H' = 0.387) and thickness of pod reticulation was the highest
(SI'=0.755,H" = 1.335). The genetic diversity among 23 peanut varieties was analyzed with 50 SSR
markers, 9 SSR loci were polymorphism. 59 bands were polymorphic, 6. 56 polymorphic bands could be de-
tected by each marker averagely. The polymorphism information content ( PIC ) was varied from 0. 746 to
0. 957 , with an average of 0. 88. The genetic similarity( GS) among 23 peanut varieties were calculated based
on the data from these SSR markers, the value of GS ranged from 0. 225 t0 0. 818 , with an average of 0. 579.
In similarities coefficient of 0. 55, 23 peanut varieties could be divided into three groups . Pedigree analysis
showed that the sources close to the parental species prioritied together, and the use of irradiation mutagenesis
material for broadening the genetic base of peanuts obviously played an important role. The results of SSR ana-
lyzing genetic diversity are basically consistent with the pedigree.
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Table 1 The tested peanut cultivars

o RGN 81 11 22 2 v T L R Y A T T

FRic anfe) T8 RFLPs .RAPDs F1 AFLPs'®
AHFGER A SSR AR i ) A H A I ARk B O

WA H ) 2 W 23 AR EEAT 8 AR 2 RE R AT

BTEMG TR b T s 38 8 s Tl ) 5t 4% 24

Ve, R5 G 2438 B FCEAR R B AR

1 #MBE5ERE®

kA

FEFA 2001-2013 47 C 38 3 46 1 48 H () &

[ 22 ASAEA 5 B DL R AR SR DX 0T R Rl SR AE 10

SRR A B AL R A TR M T

LB 27 B 5T BT V8 P2, b R G | 4% BR SR TR DL

#1,

1.1

Hi's A Hei FRG R 5 A S KGRI

Code  Accession Origin Parentage Code Accession Origin Parentage

1 SRAET 5 AR M AR BT 028-9 x205-1 13 Wik4 5 fREAWITAARE  Bil7 5 x£4E1022

2 SRAE 551 AR EAE SR T AR RAET 5 x Bl 13 14 W3S AT HTRET Bl S B x 4 4E 11

3 B3 B R AR T 2 x9817-36-2 || 15 A8 5 fREAARIGAEW T M7 5 x (SRAE 10

4 2T WARWNNREHT KK MF,-CS2-1x 7 x1CGVO1284) Fy
RAE10 5 16 IRAE 327 R SN T AREL 4K 705-2 x il 523

5 Jetk 243 AR o s TR B RAET 5 x 1 13 17 RAE6 5 ARG SNTIRET  IRAE327 x WAL 10 5

6 ik 6 5 A AR BEY I I 41 x 9817-36-2 18 B 15 WRAEABBEYIT 8169 x ICGV94449A

7 G4 18 5 REARMKZERHT il 523 x CBF,-10-1-2 || 19 SRAES 5 ARG SUNTRBIET  Eih 169 x205-1

8 WAL S 5 AEEACH AR ET il 523 x CBF5-10-1-3 || 20 RAE9 5 fEEA RMATRET  RAE 327 x Bl 92

9 HIAE 6 5 AR ORI i3 523 x Q4 21 SRAE 10 5 AR RN AR T T A x B 92

10 #ELS WEEEITRET g2 S <l 7161 || 22 Jetb163  FAREIATRFT Bl 256 & Co®-vy 1R

11 L4 5 A RBBEYIT  RAIE 327 x ICGV94449A B

12 Wiho3 SR REHE AR LI 30 x H3H 256 23 L8 5 ARALRMIEIALT  HAE 10 5 x Bl 93

L2 tEREEE REERWTFE G M, 2R 20 wL PCR ROBIAA R

FRAE AL O R A A v A g IR A R
AR IR it R/ i, SERUAR (I SORLA |
WIS FFAE S P R kN ol iz 30, ok 4
11 ASRAEAR . RIE | X SORLAH AT SR R X3
Bl N e, 25— Rl 5 — A TR AR B
SAEAE KRG E
1.3 SSR &#f

K CTAB ¥ #2£ 8 DNA™! . SSR ¥R 519
i MR A ROR 2 0 A 3L 19 % 371 ply TR I A

50 ng/pL 3£ K 41 DNA 2.0 uL, Taq Ff 0.2 uL,
10 x Buffer 2.0 L, 2 mmol/L dNTPs 2.0 pL,
2.0 wmol/L314#) 0.8 pL,ddH,0 #h5F 20 wL, KN
A A FEAEY TR (Ri%) ARAR, PCR RN
FEF M .95 CHIZSVE 5 min J5,94 CZ8ME30 5,54 ~
58 CiR:k 30 5,72 CIEM 1 min, #4735 PMEHA, I
WEEHR S, 72 °CIEAF10 min, SSR 4" 7= ¥ 1E 8%
P SR A T P R e b R A I, T A TSR
B RAAR
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Simpson ZFEVEFEEL (ST, WKL EFE ) =1
— Py, Hop PO (AN SR ) (5
AR ARAE B AR ) Shannon — Weaver £
PEARE (1) = - X PInp, b PR3
RICLLAn SRR ) 956 i MR IR 3, AR
i PCR F7 394521 Geit g A 25 B T30 )
MR M FET A E B AW IE 1, Je
CH 0, L1 A0 BYSR AR, AT LR AR (ge-
netic similarity, GS) #2/A X GS; =2N,/(N, + N,) i}
B NGRS Z I AR
N, NI R SR AR L R NT-
SYS—pc2. 10e BMHATRAE 2 i SHAN
JFH 1 UPGMA (unweighted pair — group method u-
sing arithmeticaverages ) J7 1% #4752 40 #r , I3l ik
Treeplot BEHEA: IR ZE I, SSR 514 14 1 S5 0 A2

k
SEBMEBTREPIOHEARX PIC, =1 - ) P,
i=1
2 FTEWRSHHE

Table 2 Distributing frequency of the main morphological ¢

Feft
2 GR545H

2.1 REERASRIAE

X H (I 8 Rl 11 AR 25 5
L R BRI A1 ~2 DA T B
BB, B3R 2 ATAL TR AL S kA o R T AE
Folt Rz B € A0S SR A0 €8 3 A /N 43 kg o 5 ik R LA
BB R E, K 69.6% , FLALAAHLA 30. 4% ;B
DIREIRITE R 3, o5 82. 6% ;i F /N B At Fnrp
M A3 AT 5 K 43. 5% FIl 47. 8% 5 (0 B LI
SR RLR R I AR R 56. 5% F 39. 1% ;
JERILARARTE T, 5 87. 0% ; SCHLIZaH &Pk
GYATN I Ry oy SOV, LR A 32,
56. 5% ; R LIAIEDE FIBkIE R 3, 43 501 i 52. 2% FiI
43.5% , BMARTE 23 N CN) E m R e R 28R
Rirh  RMMRE D

haracters

FRA Plant type I Leaf shape K/ Blade size FERIEAR Pod shape
PEAR EA -2 ST -
LB B iy,
aracters LI TIZ LN ox /N WesE
Characters Vertical and Vertical and o g Cocoon e
Ellipse Obovate  Big Middle Small Common shape
compact loose shape
IR (% ) 69. 6 30.4 82.6 17.4 43.5 47.8 8.7 87.0 13.0
Distributing frequency
M-{%, Leaf color IS4 Thickness of pod reticulation R SR e Depth of pod reticulation
ofl
LSRN oSl h PR ik
Rak £ gul H Compara il %
Characters Yellow and Comparatively Middle - Middle -
Dark green Green Thick tively hin Shallow
green thin deep shallow
thick
AN (% ) 4.35 56.5 39.1 21.7 39.1 17.4 21.8 26. 1 17.4 56.5
Distributing frequency
FFAE 2] P Flowering habit S B, Seed color =K/ Seed size FiJE Seed shape
FEAR A ‘ A
ML b5 EAN ok W 57 =M
Characters
Succession of blooming Pink Medium kernel Ellipse Peach shape Triangle
SRR (% ) 100 100 100 52.2 43.5 4.3

Distributing frequency

2.2 REMKHNBEESEESNT
PUIFAE > 1 ol B B0 Al A K/ 24 0 B A

R LE 100% , BT LATHSRR Ay 8 A R B AR 1Y
Simpson 5t 1% Z #E P8 £ (SI) A1 Shannon — Weav-
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er ML ZREVESS R (H' ), 3 3 W40, 23 46k
il o B 3 A 22 R 1 B0 9 9 ST=0.507 ,H' =
0.796 , Hrf LI R IE AR e IR (ST = 0. 237, H' =
0.387), LIk S0 KL 4 f5 i (ST = 0.755, H' =
1.335) o XX 8 AR AR 7, OGP 24
PEFR B S, JERTE AR 2 R P 8 BB Y 5L A
JERBIERB /D (RGBS E%EA) | Hor A A
WA (B G 87% Wl M 13% ) . M EUHL
KRR 22 H o A ¥ 27, P DL 2 BE P 48 MiR
o MRS MBS RIB R 2 NSRBI AL
(ER MR B35 5o 2 50, B DL 22 B 1 46 50— 1]
B o ORI i R A R SOTR R O 3
ANRBIZE R H W SO o A B 5 BT L2
FEPESEHAE 4 AR b ) S g, WO it
KN RLE | B 2 FE VR 18 80P 4 > 1R AR 18]
.

F3 i RREEREE SRR

Table 3 Comparison of genetic diversity on morphological

characters on the material used in the study

Simpson Shannon — Weaver

AR w1 - y
Trai Ui E 2 B LR

rait

PEFREL SI TRECH

-7 Leaf shape 0. 300 0. 462
I Plant type 0. 443 0.615
2SI 0.237 0.387
Pod shape
A RN 0. 601 0.927
Blade size
€& Leaf color 0. 549 0. 826
HiFE Seed shape 0. 561 0. 838
[ BCHL 4 Thickness 0.755 1.335
of pod reticulation
REER 0. 609 0.977
Depth of pod reticu-
lation
34 Mean 0. 507 0. 796

2.3 SSRRIZEEEM

FIF 50 X} SSR 5| Wy 47 Z 8% 40 B, 45 2R
A9 R My 4G B | ] R 2 S B
Sy TG, 24 0 BUAE — A~ v ] Bk 47 185 1 DR/
AR SN FEN, X546 ~25 5k 1
28,9 XAt A 122 &l SR RS e

A 13.56 F BTG A 2 ~ 14 2 AR
W0 Xl 59 K2 BILW, 2B
Fh 48.36% , FIEXTEIY 6. 56 K2 AN
X (F£4), 51K PIC {2 1E N 0.746 ~
0.957 ,SEH{H K7 0. 886, i B X 2L 5| 4 M ik |- H
AR % AIRe 1, A 518 PM255 () PIC {E
B 514 PM193 1 PIC {H &A%,

&4 [ SSR IR IGER
Table 4 Amplification results of different SSR primers

A jtt‘, /R\

BARE FETE Ltk
514 i R N

Number of fHE&E
Primer Number of

total bands PIC

polymorphic bands

PM31 9 4 0. 837
PM40 11 5 0. 894
PM103 18 9 0. 887
PM110 16 9 0.934
PM142 14 5 0.953
PM193 7 2 0. 746
PM215 16 7 0.923
PM238 6 4 0. 845
PM255 25 14 0.957
A1 Total 122 59
S35 Mean 13.56 6.56 0. 886

2.4 BWMEHEUNRBRERERSH

FIFH NTSYS - pe 2. 10e S0Hr 4, xH 1 14 59
SRR THEE 23 A s R ] AR R AR, IR AT
AR B, R b 18] AH DL R 202 0 L 7E
0.225 ~0.818 Z[H (£ 5),F¥ K 0.579, HH IR
16551 FIRAE 6 5 Z [AIAHAL R 8/ N 0. 225, U]
X2 A EFPCEGOCREGE, RAE T 5 RIEAE 243
Z IR B AL 2R Bt KR 0. 818, BEHAIX 2 A S F 2%

FRAE 15t 1% AL R AT UPGMA 2507, 45
RE 1 FrR, FEAHLEREL0. 55 4b, w43 3 42K
o 28 1 2ERFELHE 3 DN Fh 202 fRAE 8 5 R AE
10 SRIEAE 163, 55 T2 RFa 4 17 5 Ah, 5510
HHEEHE 3 A, AR IR AE 7 5 K AE 243 FLRAE
551, it RASEE L B H A T AR (N 2
Fh BT AESS 1L 2EHF  RUIRAE A I (N 2 i
PR R UG | A JERIAR X B B A | it 2
FEPEREAR



732 iR/

wOW % 16 %:

£S5 mhEmEERCLRE

Table 5 Genetic similarity among 23 peanut cultivars

1 1. 000

2 0.659 1.000

3 0.500 0.652 1. 000

4 0.500 0.405 0.468 1.000

5 0. 818 0.717 0.588 0.569 1.000

6 0.545 0.523 0.469 0.786 0.500 1. 000

7 0.550 0.425 0.378 0.804 0.571 0.732 1. 000

8  0.575 0.500 0.489 0.661 0.571 0.589 0.643 1. 000

9 0. 675 0.405 0.553 0.517 0.500 0.518 0.500 0.679 1. 000

10 0.477 0.455 0.694 0.571 0.585 0.509 0.510 0.510 0.592 1. 000

1T 0.523 0.370 0.451 0.672 0.500 0. 533 0.554 0.661 0.672 0.604 1. 000

12 0.477 0.413 0.588 0.569 0.581 0.550 0.446 0.446 0.603 0.717 0.629 1. 000

13 0.455 0.348 0.451 0.690 0.419 0.750 0.607 0.607 0.621 0.623 0.726 0.677 1. 000

14 0.659 0.674 0.784 0.517 0.677 0.517 0.464 0.536 0.655 0.717 0.532 0. 645 0.484 1. 000

15 0.636 0.432 0.571 0.589 0.550 0.617 0.571 0.571 0.607 0.566 0. 583 0.567 0.633 0.600 1. 000

16 0.600 0.381 0.447 0.655 0.603 0.625 0.643 0.679 0.655 0.551 0.672 0.534 0.655 0.552 0. 643 1. 000

17 0.550 0.225 0.533 0.607 0.518 0.536 0.554 0.625 0.732 0.735 0.786 0.714 0. 768 0.625 0.661 0. 625 1. 000

18 0.568 0.500 0.490 0.690 0.565 0.633 0.714 0.571 0.586 0.547 0.710 0.629 0.629 0.532 0.583 0.724 0.589 1. 000

19 0.568 0.543 0.543 0.604 0.667 0.600 0.627 0.667 0.528 0.625 0.632 0.667 0.632 0.702 0.636 0.642 0. 667 0.596 1. 000

20 0.409 0.614 0.612 0.679 0.617 0.617 0.625 0.589 0.482 0.698 0.617 0.600 0.533 0.667 0.400 0.518 0.536 0.683 0.709 1. 000

21 0.579 0.474 0.583 0.500 0.536 0.500 0.500 0.571 0.464 0.464 0.500 0.464 0.500 0.500 0.714 0.464 0.500 0.571 0.478 0.321 1. 000

22 0.500 0.433 0.457 0.462 0.538 0.486 0.459 0.432 0.513 0.568 0.538 0.538 0.513 0.564 0.676 0.538 0.676 0.564 0.529 0.486 0.607 1. 000

23 0.500 0.565 0.652 0.478 0.560 0.479 0.500 0.500 0.565 0.646 0.620 0. 680 0.660 0.640 0.521 0.478 0. 682 0.560 0. 660 0.500 0.478 0.588 1.000

ST 1 ~23 FESE A AR L 1 No. 1 to 23 which are corresponding to the names of varieties are shown in Table 1

SE AR WH N E SRR R4S
JU R IR SRR SISk A ARAEAA —RE R
GRR  NRTE A BRI — 1 W5k B B A o 11 38
FEIEREARXT RS | HEAE 8 SIELUSRAE 10 50 E ¥
AT R SRR, BT LR AE 10 5 5464 8 il
PE B A H AR IE, e AE 163 J& 889 256 24T
B AR IR RTE A B s M b2 gk G
UGS 50 B BT KRB e A i Fistfe 2
BEPE, KA LAE I 551 S £ B E AR AR SR A &
PR A AEEBIERE AR SRAE 8 5 FLHE 1 5 JRAE6
5 URIE9 5 JRAE 327 fRAL 4 5 WL 3 5 AL 4

5 A 1S B 93 ARAE 6 5 EIAE 6 5 4 Ak 18,
HJAE S SHIEAL 3 5, WAL 8 SRIHTAL 2 St shll
HRE, DURAE 7 58 EEREA NN A MR e 46 243
FURAE 551 BIRAESEMAHE, o BRI REECR, W]
A3 RPRAEIN RS, Lailii 523 A EESEAAT A
BYRER S it A IR AENL- 1 280, 43 2 44K 18 5 fRiAk
6 5 JRAE 327 [EAE S SR 6 54, -2 KB E
BERAT FE LI 523 FIHEH 116 A EAR AT A
AR S EARAL 3 5 B0 93 SRAE 6 5 SRAE9 5
WAE4 5 RAES 5 T3 5 4 SMEHL 5,
X255 RGN EE R A S,
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Fig.1 UPGMA clustering of the 23 cultivars
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DAESEAE B A B AR 0 H 1T B2 = 5 Al
HOMER (S SR [ 25 O 5 A R
FE AN R SRR AR AN B 2 i A1 e F 0
FRRIAH B 2228 (1 JLR B @ 38 0, 18 5 7 304 3 805
P st (% Al B 25 B, 0 e XU, J2 1T g 1 i AIK
SRR FERE T2 U e 1 AR AR oS i 1
Fidfe B A fA TS ), A SCHE ] 23 /M4 g4y i 4R
K (IN) EARA SRR T i8R 2 R A, b 22
Ao A 2001 AE LR (GA) & S, 1 A2 1995
ARG fb R (R AR A R AR X SR X B ) L
ARG, B IR T s 5 a et
A A AL SR R O R, 243 B A BRI
PO IR L R AR S %

SSR FRICEL T2 b FH T AE AR EUR st % 2 RE 1
438t M. S. Hopkins %' BRI 6 XF SSR 5 | 4%t
5 AR SR R B e ZRE R EAT TS, G. He
SEUSTRIF 19 X5 | 94 FE i 28 19 24 A~ 464 Ff s Hh
Pah 28 R B b g [ PMSO 7E— ANy S
EMT 14 ANEMIERE, AT/NFER 27 XHHE
"= SSR 514, %} 168 1y ICRISAT % 0o A6 AL R T ¢
PEIEAT AT, He b e S8 Y6 A P S 9% s AL 2 Rk
B o ARWFSE X A A AR R # (TN ) 2 R AT

SSR 43 Fhric B2, M 50 XF 514 ik i o Xt 23
PERLAF 51 B i 2 S R oy 3 AR g 1
P BN BT i NG A TR I B
55 T1 A, 3k — &5 S 0 BH A 4 3 APk 7 1 5
A AR S A X AT et TAEAEE A E
PR KB, B R AR 22 o0 22 B w2 U 1) 5l ol o 1
B o RIS RGNS R A — S H R
L B or ZR A R S AR L AR A
BN—HRYIG, AL 8 SIFRFNRAE 10 S uiE
93 RAE—4L, HAE 2 S AR 10 SIHRRE—
N, T8 T —E 2R 0EE AT REEZ ] SSR AR
2/ RIAE Yok b3 AR (52, o5 e N T e
FIRHE RN E S SR, A LERH
2 IRIE K R R R RN S R B A BT AR S A, X6
I R L ZREE T RE O A B
F B BT S R DE B RS L R e
{4 IF) ] LSE A DA JURP g 4%, RIVRT 38 48 458 B %
FIFAR T oy (b P osg DU A5 R Y A o, 38 e e ek
1K s I N S A S U 7 e 37 e 3
VBZS T RO 3R A0 3 A Bl g T 7 R e )
ENTIES TR £y W TE SR a ol LS AN 2 TN
R E RO T SRS AT 2R A B A
FH, InsE & A SRR AE 163
(TH# 742 T7)
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