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FE A RA G EF L ZH MR E G63 5 K G st fh i 5@ ik e 4 VG-01 BB R R A4S, ARSI ARHFF Y
3 (AS-PCR, allele-specific PCR) %5 th 16 AN F, L2 AF, £ F, P i i 2] _ol, ol, ¥4k, 535 64 AN F, , R & 1 6940 K &% 5 & 247
X Hm, ZRE HEFRA: BRI AEL0.05 RF LAFE9:7 AR Rk 2 s AN E 6, 52 A H R A& T2
Mt AR R A E S 2 AR E VA 1 AT AR A AT R R R I A s, AR AS-PCR & Rt 334 #Rfusa At i F, E kit
AR B REE TH 5] 20 #k ol ol 0l,0l, AR A GG Ak, AR AR &R E LR K F, AT ibEr GCAENT 70.77% ~ 82.87% ,
R/ EHERA-T 8.15 ~ 26.30, F, B AMAEIE S 12.4~ 87.3 cm, F357.2 em, AT BERL2 533 34.97% ; % 1 sHA
£91.6 ~ 196.3 cm, 345 134.1 cm, B3 BEFE 2 536K 34.28% , F.#AMG EMBE BRI M- F BB A
(27.16 £9.51)g.(22.11 £10.26) A~ (20.10 7. 17) g #2(31.94 +£15.16) A, # APk 9-7.14-2.14-3 17-3 F= 17-7 ¥ A ¢r & jo 5
b e AR E T WA AT R E AR 2 5 3 A 230. 02% 165. 80% \210. 66% .200. 65% F= 160. 26% , 1= -3k B 4 7 &1 38 An 280. 00% .
340.00% .450.00% .210.00% F= 150.00% , 3482 GC 1A% %1 4 80.54% 81.75% 80.63% 81.3% #= 81.56% , ZItAP R AH# R
kB 42 &, LA ERFRENME, 35 R E SR AR SR AATEZNREEZL,
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Creation of High Oleic Acid Peanut Germplasm Materials with
Red and White Variegated Seed Coat
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Abstract ; The hybridization composition, which parents was high oleic acid line G63 with pink seed coat and
normal oleic acid line VG-01 with purple and white variegated seed coat,was used in this study. 16 true F, hybrids
were identified by allele-specific PCR ( AS-PCR ) methods. The genotype _ol,_ol,individuals were screened in F, popu-
lation and the seed coat color segregation in 64 I, ; family lines was checked by Chi-square test. The results showed
that the solid-color peanut: variegated color peanut was 9:7 at 0.05 level. The variegated seed coat was controlled by
two pairs of complementary genes. When the two pairs of genes were dominant,the seed coat showed solid color. At
least one pair of genes for recessive homologous,the seed coat showed variegated color. The genotypes of 334 F, plants
with variegated seed coat were identified by AS-PCR ,and 29 plants of ol,0l,0l,0l, genotypes were selected. The results
of gas chromatography showed that GC value of F,seed ranged from 70.77% to 82.87% ,and oleic acid / linoleic (O/
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L) ranged from 8. 15 to 26. 30. The main stem of F, population was 12.4 —87.3 cm,with an average of 57.2 c¢m,which

was 34.97% higher than that of the control Jihua 2. The first pair of lateral branches was 91.6 —196.3 cm,with an

average of 134.1 c¢m,which was 34.28% higher than that of the control. Pod weight per plant,pod number per plant,
kernel weight per plant and kernel number per plant were(27.16 £9.51)g,(22.11 £10.26),(20.10 £7.17) ¢ and
(31.94 £15.16) ,respectively. The new germplasm lines(9-7,14-2,14-3,17-3 and 17-7 ) were all red and white var-
iegated seed coat. Compared with the control, pod weight per plant was increased 230. 02% ,165. 80% ,210. 66% ,
200.65% and 160.26% ,respectively and pod number per plant was increased 280. 00% ,340. 00% ,450. 00% ,210.
00% and 150.00% ,respectively. The oleic acid GC value was 80.54% ,81.75% ,80.63% ,81.30% and 81.56% ,re-

spectively. The new germplasm materials not only have high oleic acid content,but also have great health care value,

which have great practical significance to enrich the genetic diversity of high oleic peanut in China.

Key words : peanut ; high oleic ; variegated seed coat; AS-PCR ; gas chromatography

1625 (Arachis hypogaea 1. ) f2&1H 5t I 5 2 ) il
BERT 22 BE VR 9, 02 A8 4 A 1 5T RN T B B R
W AT R A R Y 509% , iR A
PR 5 e 22 R A B i Y 80% ZE A T
FBAEAE N A IR IR S5 5 TR M n] S
MEARLE 250 R AT LAAR I 40 i 45 52 1 S Pk |
P (0 AN I, R I A 3 R A0 285 B i 2 11 K
- I YEREA 5 1 R EE AR AR 1 KCE AT S
S VR S0 LB Y A IR R TR AR
FITIE AL A B il a9 52 48 0] I 9 1R 2 il R 7
FAD fiA6 T i i A = A Y, & T AR R I,
BEAR T AR B AR P |, AR AT A A A8 AR R, Xof A A fit
FEreA A E R Rk, bR/ W AR (. (O/L,
oleic acid / linoleic) &AL & & FF 19— I 85 2248
B, 5 T R 2 B i A6 A B b T 0 32 5 T H AR
z—",

H 20 20 80 AFAXTF e A6 A A i 1R el R AT LA
Kk, ENANE R TAER 456 4 20 i 5T 45 7 T Pk
ARG A T H RS IR & f /e AR ZE A BT R, R
FRIR B B E TR, TEAEA EE S BER
TR B SR A 0L & S IR G & i R 2 MM R R 5
i fee /N IR, R B % P85 RS A AR Ak B B i
FHHPRAEA I T L EEARZEF F ML
M2 B Fp Koy F A ic il Bk £ 5 1987 45, AL I
Norden 257 1 Y 4 5 2 0y # W R AR R 28 1A
F435-2-1 Fll ¥435-2-2 02 % 1 53 518 79. 91% Fil
79.71% ,0/L 435k 37. 34 F134.81, S. Yu %!
MRS R AR A JR AR %8 ) SPT 087 (P 098 (Pl
184 Fi1 P1 2154, O/L it 15, C. Q. Fang %'
FIH1.0 % EMS R EF 2 S, B 5 ok
M2 Ffif-, 5 VLT LA AU G L, AR A R R 5%
ARIK E2-4-83-12, 22555 41 5H ik L 2 I A Rk A

TR B ik 64% Lh 1Y 6 13 3 Al 5, HLAR 7 R A8 57
RV EA, BRI ISR 5 SAEREAR
TFE 01-6 fEACARIEAT 42845 B A SEAE 11, IR &
Ik 80.7% ,0/1 4 26.03, FEHGH &1 IS
6 FAEBEA  FFIE 01-6 VEACA @i AR E
FIZEAE 13, IR & &0 79. 6% ,0/L N 19. 4, Z.
Chen %' % il AS-PCR ( Allele-specific PCR) ) J7
IRTE SRR AR E o H AT LUBE R ahFAD2 SR 7R
A SERZA B SEPR AT I B A ARG AR Y AR M X
AR H.T. Yu 2V R %O i — 4
WiE T A4 ahFAD2A F ahFAD2B 148 Fh 3t PR 1 |
PR TR Z e I R A AR B AR R 2R AT LA
FLEL AR YD 1016 JE4R 9847 FE0212-2 JfE4E 1 55
A A T R CTWE Fil GYSO1 4228 4B, 45 &
AS-PCR IR PR R 35 R A i A7 A A, B0 T B
AN R RURHAE 9 T SRR S T R BT A R 4 6y

H A SEBRAE = v Eim R 4G AR 34 Ry Bl Bz
AP 5 R AR A TC 5 . AR KA AR R
KB I T A R i rh | 25 55 3 A TR 2%,
A FI IR & RS, AEBERD K E MR A
AR AP BHER AL 5 5 R FLE A X 43 BEAS PRIIE
EHHPRAEA R SE R B — WL BRA 77 i L, A
5T R F AR T R AL AR i 3R 5 FAL TR B2 5L D
Wit B 2452 4 4, I AS-PCR 43 T4 10 %l B e 6 14
Tk A SR G TSI | LA AT e HL e Yl R AN A
BEAD Rz B4R A B A T

1 #MR5EFE

1.1 ##

L1 EABEBBIEIE AL R 2
GO3 , PRAL- ), TR 5 4 72. 8% \O/L 18. 3, KA
T 90847 x CTWE ; 5 11 L5 R B¢ 338 b 7 16 2
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VG-01, ¥RAY ST YR & & 45.2% ,0/L 1.29, /i
JeAMr R0 B RIS % T 2010 4F7E A SR BEIAR
TR [ & AR, 2014 45 6 H L E IE 38
FALH A, BEARM R T 243t it & 70em, AL
AR 5 =X ) R FH B) 48 B, BREE 20 em, 1THE
40 em, [RAE 11 A 6 F PO TR — 11 RS I
135 A% F, 1, #E F, BEUR R 3853 AS-PCR #
AR EFIIT B A ol Al of, () 5 KR, MR A J5 A8 Fh e B3t
LR R TEBEFD B2 () Fh T, 7€ F, 38 ol, ol ol ol, .
Bk, R B AEBER 2 b7, X F, Bk SR b AT
PHAT T e SRATAE SR B B MR F R R

1.1.2  XEEFRF A A Agilent 7890A) |
Naro drop 2000 & 73 5656 B 31 ( Thermo Scientific
8T, Taq i ANTP ( TaKaRa K% /A7) .2 x Taq
PCR Mix( CWBIO, Beijing, China ) 217 , HiAth iz 5

#1 %% FAD2A/FAD2B £EEH 4 A PCR KK R

Yy kit VR e o A A,

1.2 FHi&

1.2.1 DNA M3REL  fEAJER 4] DNA [ $2HUR)
PR A CTAB 35, F Sl 540 al W43 Yo BE T
R SR I A B S v B2 IF ] 1% BRAR 0 BE I f Tk
Kl DNA i,

1.2.2 AS-PCR R K M ahFAD2A/ahFAD2B
LR 2RI 7 45519, 519 SR Ty v 2
WA= 457 B BFSE . T 4 4 AS-PCR S b A il
ahFAD2A W8P R OL, MZEAEHY ol ,ahFAD2B BT
A OL, MBEAEHRY ol,, XK ZR N 12.5 pl 2 x
Taq PCR Mix, 5|9 K 1 Pron, &5 Wik &
¥R 10 pM, VK 2 SRR 25 wL, §H5FF .95 C
AR 5 min;95 °C A8 30 5,53 CiRk 30 5,72 C
FEAH 1 min 30 s, 3£ 30 NMEF,72 CLEH 15 min,

Table 1 Four PCR reaction systems for genotype identification of FAD2A/FAD2B

PCR % PCR 3 ¥AFH ( wL) PCR primer volume

PCR reaction FAD2A-F FAD2A-G FAD2A-A FAD2B-F FAD2B-C FAD2B-A FAD2-R
KB T Reaction I 1 1 0.25
KB Reaction 1T 1 0.25
JRIT Reaction 1 1 1 0.25
KNIV Reaction IV 1 1 0.25

1.2.3 ZERZTHRIALT SHEEZF 5wE
2 #RESH

R LIRS (1) 73, A0 H ARG Bk 2R A
1 XHUAS K B8 e IR e AR R E R
PRALE AR SRR BORT A F | D[R] A oA 1
FAE 2 SOXTIE, BEAE 2 SRk R RIR AT R
FHEEHLIEER 5 BRAGE MY

1.2.4 BEEMESHREIE FIHBZER, X
F, KRB B T RIE X = 2 (0-E)*/
E,df =1,0 . WEAME,E. WIEEME,

1.2.5 SHEEERN SHHPRES ikt
A 05 T R A I R A S 3 GCE, IR
B O/L1H,

M 1 2 3 4 5 6 7

2.1 ZXERFEREMHEE
IEACH A BEA N MR AL R, FEPI B ol ol
olyol, , SCA Ry 3 I R B4 KL, BRI AL SH OL, OL, OL,
OL, , JITWSCER 1) o < 114) Fofp g B €0, 435 2% 0L Ol B AR
gt Rk, SRH%%E OL, 1 FAD2B-F/FAD2B-
C B4 R RO T X B 24 54T AS-PCR
Y E . HIFIELE OL, , AT LAY 3545 539 bp AIS
W MR A B HAFTE of, , NREY B 55 (B 1),
FEIEZE A RIS ELZ RN 11 £k
9 10 11

12 13 14 15

2000 bp
1000 bp
750 bp
500 bp -=530 bp

M:DI2000;1 ~ 15.F, #igk
M:DI2000,1-15:F, hybrids
1 ERAEFF ERZEH AS-PCR £E

Fig.1 Identification of true or false F, hybrids by AS-PCR in positive hybridization composition
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FAE A BEA Ry 58 (A B0 30 T R A4 L, S TR
AU OL,OL,OL,OL, , 5CA Jy #3 €0 is il B A4 ), 2 1A
R ol,0l,0l,0l, , FITWSCAR ol 0 i 12 201 €8, 4> 8 22 3L
S BEAS B Bz B B SR L AR B, LA R IR Tl OL,
ol,0L,ol,, FFHY%5E ol,I¥) FAD2B-F/FAD2B-A 5|4

M 1 2 3 4 5 6

2000 bp
1000 bp

750 bp
500 bp

WA FIFH RN IV X EAR A2 TP #EFT AS-PCR %72
FLAFIAEAE ol , P LAY I R4S 539 bp M54, Mifl
FeFh HAFAE OL, , NREY 3G &4 (I 2) , FERAE
HE PG EAH 5 bR, IE A A IR B
Fl 16 ¥k,

M:DI2000;1 ~ 14.F, ik
M:DI2000,1-14 ;F, hybrids
2 RZAE F EMBEZEM AS-PCR £7E

Fig.2 Identification of true or false F, hybrids by AS-PCR in negative hybridization composition

2.2 F,B{K ol, o, B¥RHIEE

FREARSE 64 Bk, B 3L o Rt AL, B
[l B4 ol, 71 ol, ) BARR LS A A R BE H B ol
ol jol,ol, N TEHITRZS AL, T = BRI T ol ol 0l
ol, eVt 4l 54K, F JF] FAD2A-F/FAD2A-A Fl AD2B-

a

2000 bp A 2 3 4

5 6 7 8 9 1011 12 13 14 15

F/FAD2B-A 514 & Rl X5 F, Bk #E 1T AS-PCR
YE | TEHEHT _ol, _ol, JENHIAY AR (18] 3) . 454
R, S ol BB L REIA R 75. 58% , &A1 ol, i1
BRI 74.09% 5 BN S Aol _ol, FRLAR
18 1k, (5 REARY 29.07%

b
2000 bp

1 23 4 5 6 7 8 9 1011 12 13 14 15

a: M ahFAD2A B s Y GEAE N ol 3 b B ahFAD2B {5 A S5 3L ol 51 ~ 15 . F, BRI BEHLEEA
a; Detection of mutated ahFAD2A to ol; ,b:Detection of mutated ahFAD2B to ol, ,1-15 : Random samples of F, progenies
3 FAD2A-F/FAD2A-A 71 FAD2B-F/FAD2B-A ¥t F, 845 AS-PCR £

Fig.3 The AS-PCR identification by FAD2A-F/FAD2A-A and FAD2B-F/FAD2B-A in F, population

2.3 F,,XEMEABRREFZSN

IEACH A F Rl BB Rk, F, Bl Bz B O 21
@, UG F R S H LB, F, B
NELE, F @ R E SRR - F,
FECE @ F, S R B TE , IE S A 45 R — 2, HE W
AELE R B AEBEVEAR ph A% SR A 42

P RRAAA T OFELEC 260 B,
EHAERE LLHAETEAR AR 73 B (18] 4) [ H5 5

s

AR
Puple Red Pink

o 20 By s I A IR R R 2 e
BEAURY 126 A U5 R 46 BE S 0, MY 30 b Je 210
9:7 143 B LIS T X B0 UF, 45 R E M x° = 1.015,
P 40.25 ~ 0.50, WM SHIEERAE, =
B E (R 2)  HEBEA R R AEBEE R i 2 X 5
AR P, e 2 o 3 PR [R] s Ak T S kR, b e
PRAlifh ;2 2 SR P = 1 X Bkl A R, Fh
B2 RN ACBEVEIR

4 ¥

Eq=riac FANEYIZ FrafEns
Purple and white Red and white Pink and white
variegated variegated variegated

B4 F,,XRELEMMEEE

Fig. 4

Peanut seed coat color among F, ; family lines
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Table 2 Genetic analysis of seed coat color in F,,
family lines
4fift, Solid color

TiH AEBE
L K

Item =6 7 B Variegated
Purple Red Pink

WMEEME O 5 20 7 32

Observe

HIBEE 36 28

Expectation

X 1.015

P 0.25 ~ 0.50

2.4 FBEHEMERNSFEE

FIF AS-PCR X} F, BEIA 334 BRRiEFT /0 T4,
AR5 9 FILRAL . OL,OL,OL,0L,7 ¥k, 5 2.10 % ;
OL,OL,0L,0l,13 ¥k, /5 3.89 % ; OL,0L,0l,0l,4 ¥, 5
1.20% ;OL,0l,0L,0L,54 ¥, 15 16.17 % ;OL,ol,0L,
0,103 £, 15 30.84 % ;0L,ol,0l,0l,57 ¥k, i 17.07 % ;
ol,ol,0L,0L,25 ¥k, i 7.49 % ;0l,0l,OL,0l,42 ¥k, i
12.57 % ;0l,0l,0l,01,29 ¥k, 5 8.68 % , F,Fli f i
BEE A Hreamest, Haie b 56.87 % 16
BN 43.13 %,

9-7 14-2

Fy JERMR A ST BRI 5 2R 45 S R B o
T ) LR SR BB SR AR R R R0l
H9(27.16 £9.51) g, (22. 11 =10.26) 4>, (20. 10 =
7.17)g F1(31.94 £15.16) 4>, 9-7.14-2 14-3 17-3
F17-7, 78 B bk S 5 7 1 B 0T RS i 230. 02%
165. 80% .210. 66% .200. 65 1 160. 26% , % G63 K&
9-7 M4 5. 36% 4b, FHo A3 43 i 2> 15. 1% 0. 83%
4.02% 1 16.92% ,%¢ VG-01 #4711 98. 61% 59.97% .
86.96% .80.94% F1 56. 63% ; 1£HARK IO TR B
B4 280. 00% . 340. 00% . 450. 00% . 210. 00% #iI
150.00% ,%¢ G63 B 17-7 /b 3. 85% 41,9-7 .14-2

2.5 eI S BB TN BRIk

W Bz B Ry 21 A A6 BE ] st 3 PR RS Ry o, ol
ol,ol, 1) F, B, #EAT SAH A G A, X RESEAE 2
SR S 38.51% ,0/L 4 1.05, F, IR & &
H70.77 % ~ 82.87 % , AXTHEAY 1.84 ~2. 15 £%,
0/L H 8. 15 ~26.30, HH1,9-7 O/L i 21. 68,
14-2 O/L }8.57,14-3 O/L H 14.68,17-3 O/L K
8.43,17-7 O/L 5 12.99,

X} F AR T AR 58, X I3 AE 2 5 &
251 43.28 cm, 55 1 XA 99. 86 cm, 5B 4
4., ALBEAEAMEME 225 B AR MR AE 12.4 ~ 87.3 cm,
35 57.2 em, B R R 32, 16% 5 26 1 XHIRL K
ASWEAE 91.6 ~ 196.3 em,“F1 134.1 cm, B0 IR
K 34.29% 3 kBch 4 ~ 12 %, Hidh9-7 %5
87.3 em, 55 1 XA K 134.5 em, 0k N 6 4%,
14-2 F257545.7 em, 55 1 XA K 126.3 em, 434
Bl 10 455 14-3 250 42,4 om, 5B 1 XHIAL K
116.7 cm, 73 kiEh 6 55;17-3 £2£%549. 4 cm, 5
1 XHAE K 128.4 em, S48 6 25517-7 £
62.1 em, 55 1 XA K 119.8 em, M ALK 4 5
(E5) ., B BEEAR G63 F25m MK 23.93%,
551 SR FRAR 3. 11% ;858 A VG-01 T2
h120.42% 55 1 RHAIE 0 36.00% .

14-3 17-3 17-7
B S5 FARRESHENI BB K S im R

Fig.5 Different phenotypic characteristics of high oleic acid with red and white variegated seed coat F, population

14-3 Fl 17-3 43 53840 46. 15% .69.23% 111. 54% Fil
19.23% %% VG-01 341 111. 11% ,144. 44% 205. 56% .
72.22% F1 38. 89% ; FE LIk A~ H J5 1] 45 % BE 3 in
249.39% . 178.19% . 217.04% . 204.67% Al
190. 16% , % G63 I 9-7 #4411 9. 02% 4, Fo A 4% 3l
WD 13.20% (1.08% 4.94% F1 9. 46% , ¥ VG-01
# hn 101.70% . 60.60% . 83.02% . 75.88% il
67.51% , 9-7.14-2 14-3 17-3 F117-7 #hiF% GC {84
1k 80. 54% 81.75% .80. 63% 81.3% F 81.56%
(F3) 5 JEFTEAR g 2 700 i 3 5 Y SR 4 gl o
A R B O AR (K 6)
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TR VAR 04 73 T st A% F LB B BT | R kY
SN T B LA B ol T A Ak 4 R A 2 T 8 5 Yo R B 1
EMFERE, Y. Lopez %[2” Xt v THIR A6 A RN
THERAEA 1Y ahFAD 3 LS & R, 76 ahFAD2A 1) %
TH1X 448 i fi G FREEZEAE Ky A BBiHE , 7% ahFAD2B 1Y
iSIX 441 5 442 7S Z AR A T — A Bl
A6 T 35 FH 1) 5 Y AR SR A M KL G63 FE 442 bp {7
JUFETE A BESEAE A, 538 IR A R A VG-01 1Y
FAD2B FEF P A 7Y T A LA, It , FIH
519 FAD2B-A/FAD2-R, 7 W 11T H AT DAY 83545
539 bp MIRESRPESRH , MIRALFNARAELE A BRIE A 475
AR 1S 45l FJEARTE 1241 bp 29 B
ZMF, AT AE 539 bp Ab A L&A, R BT 2 A
AT AE P P B R 2 Fl, AS-PCR R REfE PR
TR T R R 1) S5 ke T TR 2 R
ANTIW IR 4 1B IR PR e R
C.T. Wang %2 45—, Xt m il iR 3t R A
KA HE ol 55 ol, AT DAFEH S AR i 2E 3170
TR el 54% ~ 60% Ky im i FR AR 25 SR
ol, ol, W] LAFEFS AU i e 2R & 520 68%  ~
74% Lh L Im AR AT H R AS-PCR AR F
FH 4 5NN F, Bk AT 70 %0, A ik e KR
2 Xt | W0 ol ol, 3 PR 7R B ¥ UK H: A )
R T &5 T i 35 ol ol ol ol , 3 PR 1Y 51 Y R 4K
A HER

TEAC R s R a8 T &2/ 12
AFEAPE S A BUE LN (F, F,,D,,D, R, ,R,,
R,,P,W,, W, , Wh,Fl Wh,)"™' XS F /AT V,
Vsp, , Vsp,, Wsp, il Wsp, 3¢ .45 il 416 5 B J¢ 51 £,
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