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1 FE LBHURIE R EFERORR 258 E A, SR SRAP IR 2oL R, FIIRILRT 20 % SRAP 54414
XF A1 A RLIATY 8, JL7R A 902 MR, ZAMEAL LG 46.24%, SFIEERT S AL G BRI T 45.0 4. 41 i ATRL
PP AN [RIFTE ] Jaccard AHALLRZUTE 0.709~0.982 2 [, 344 0.889. ik UPGMA H2 441, LIARBIFR %L 0.831 4 [RI1E,
¥ 41 43R4 C.annuum +Fh[E] 2438 548 C. chinense. C. frutescens I C. baccatum 4 25, Fje) 2447 5 4X(C. annuum X C.
chinense) 5 3 AS st A& ML, R BB 15 20 tHAC A3 N 7T N K (0.896~0.956), 5 XA MIABL R BN 4ERE7E 0.767~0.824 2 [, i}
MW C. frutescens Ffi5 C. annuum K 3EWH C. annuum FlSATERCKIOY G B s e, HAERSI41E Mel8-Em21 il
Me9-Em17 § 345, 43774 385 bp F 50 bp HIHF w477, A i B Y AR REABRBURFIE PR R S EIRE , Jy HARFI S ko)
TEHE .

KHRIR MG B HEABM SRAP; AT

SRAP Analysis of Cultivated Species, Wild Species and Progeny from

Interspecific Hybridization in Pepper

Zhou Kunhua *, Fang Rong ™, Chen Xuejun ™=

1. Vegetable and Flower Institute, Jiangxi Academy of Agricultural Sciences, Nanchang, 330200, P.R. China
2. Key Laboratory of Oil Crops, Jiangxi Academy of Agricultural Sciences, Nanchang, 330200, P.R. China
= Corresponding author, 19889766@163.com; B Authors

Abstract Cultivated species, wild species and progeny from interspecific hybridization were used to assess the genetic relationships
in peper by SRAP markers. Twenty primers combinations that could be stably amplified were used to amplifly the DNA of 41 pepper
accessions. Of the 902 sites produced, 46.24% were polymorphic. Each primer combination amplified an average of 45.1 fragments.
Jaccard’S similarity between pairs of accessions ranged from 0.709 to 0.982 with a mean of 0.889. The results from UPGMA cluster
analysis suggested that 41 accessions could be classified into four groups at similarity coefficient 0.831, they are: C. annuum and
progeny from interspecific hybridization, C. chinense, C. frutescens and C. baccatum. The similarity coefficient between the progeny
from interspecific hybridization (C. annuum>C. chinense) and the female parent increased with the inbred generations (0.896~0.956),
while that between the progeny and the male parent kept among 0.767~0.824. Great diversity of amplification bands was observed
among wild C. frutescens accession from Hainan, China, C. annuum and C. frutescens accession from America. The 385 bp band and
the 50 bp band generated with Me18-Em21 primer combination and Me9-Em17 primer combination respectively in wild C. frutescens
from Hainan in China, could be used as fingerprint for the protection and utilization.

KeyWOI‘dS Pepper; Wild C. frutescens; SRAP; Cluster analysis

HRss Bz AV E R (Pickersgill, 1997), R4
BRH (Capsicum spp.) 3 H 1) F 2R 2 —, SR IR DL 20 3 KA RHERL. AT
P, FeE A R HAOE UK N E S A AR BRI BAREE SN A2, (HIRAC 71 AE 4
I, FEKE—E T F AWM (Capsicum  ZFHERAFFTEM, C. annuumizt L FLaliskas, FhN st
annuum) (Z=BE%T, 1986). C. annuum b /& {H 5t 3k ks {22 57N (Paran, et al., 1998; Rodriguez, et al., 1999;
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e 2245, 2006). BRIk, TR BB FhiR) s A% eI,
TR B A ARSI A T ST, YEDNAZT T-7K
P L A 2 S, X TR EC. annuumisi
fit. BCR.C. annuumP i B AT R X
B ] B A OB 0 0% Y A3 AT T BV AL
H)i?l*]%ﬂ{i%:é*ﬂ?ﬁﬂﬂl: MHBRR /ORI, A
732K R TREARBAN(C. frutescens) (h ERFERBE =
FAREAIOTICT, 1979; JEAISREE, 1995). [ B4R

AR — 4 BHL(C. annuum) % 26 Y E AR S
FISEG I R — AN JGE R R, ERILL

ok, I HEE R SR IR ST 3 A R AT
ARG B LB WIHEFISCHRSF, 2009, R
ek, 10 36-37; MR2E7ZEAE, 2009), 1WA MLAEDNAZK
P B S A Z AT PR A ST R IE . SRAP
4> T-F5i¢ (Sequence-related Amplified Polymorphism)

— PP FPCRIVHT L 4> R id A (Li and Quiros,
2002), HATERAEGIME, thll, Z8MFE, BN
UF LA RAN T AN R e 50 R0, R
IEFIDNARILE AR Z —o HET, BRI @
R 35 At P 1 ey SNG4 22 PRI T 90 A 2 Al
2N (A AR, 2007; BREESE, 2007; Ferriol, et al.,

2003; MRGJBAE, 2004). Ak, AEEAEHTIHIANGTAE
il (W22 54, 2006; 2009), [ FTISRAPA: ThRicH:
ARy WAL BBUE ARG A RIS RUPRE, BF AR
BRBCFI A [R) 3248 JE AHEAT 20 AT, 15 AE PR B 1 By A
REARBIME LINEAR BRSO R, UG —F4E
%ﬂéﬁﬂ(C annuum)istfL 7= 5, BT N Tk AE P
M2 AL SR ARSR GO R IAL, BRI 4325 Fiila)
ﬁl:#%l (R FH A R A e 255

18 R5 9
1.1 SRAPH 1845 R

PABgas ATH1083L K 20 DNAUEFTSRAP S ) 4H &
(TR, 198X 54L& h i ik 2 S E .
I R N (5 2 5205 . 2006 5 440 45 S
Q027 s A I Ak, BTS2 IS A G
J&Me8-Em21, H70%%; /b (1) & Mel0-Em2 il
MelO-Em8, {XH28%: “FRRATIMAEH Hfr
A51A . B AL 3854, ARG
46.24%(&11). 4393 K /NES0~2 000 bp2 i), H.
FH AR (E100~700 bpyE i .

M 1234567 891011 12131415161718I9202|2223242526272829303132333435363738394041M

100°bp e ndeBetsBboe Ses 88

K1 59404 Me8/Em21[#SRAPY 14 4t 5L

T AU R TR 5 S DT B A HEACURY 57 B M2 DNA marker
Figure 1 The SRAP amplified profile using the primers combination Me8/Em21
Note: 1-41 are the accession code listed in table 1; The arrow marked specific bands of wild C. frutescens; M is DNA marker
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L2IE RIS

1.2.178) R # A IEAEHRIL R £
LAOO27. i A B AR, 41400 RS

FEJE 3R 73 820 AN 3t A% A B AR K, e e

R 1 BAEAL AT LR KL BT

Table 1 Analysis on the similarity correlation on SRAP in pepper

0.709~0.9822 [f1], ~F#540.889 (#1). M, Fh)i
155 Fh 16 AL R B K, 15%)0.982, Fhwl
LR 541, Mos2 5 R TSE AL R BN, Bk
0.709.

BAEAR LR BYEEAEE C. annuum JEH/AF C. frutescens 7 Hil/
Hon A Range/mean ¥ TEIME

Total number

annuum frutescens

Range/ mean in C. Range/mean in C.

R )Y P 5P ME b i) 21 5 AR P38
Range/mean among Range/mean in progeny from
specise interspecific hybridization

820

0.709~0.982/0.889 0.923~0.982/0.944  0.885~0.920/0.902

0.738~0.770/0.755 0.878~0.932/0.908

29 # C. annuum #4 K} 15t £ AH L &R % 7E
0.923~0.982.2 [f], “F-#0.944. 31;+C. frutescensFi Jit
WAL Bl R $0/E0.885~0.9202 i1, ~F-#4°40.902, I
Hr, B T2 5 AP E AL R 04 0.920, 3l KT A
Ji2 555 (0.901) K mi4 5455 (0.885)ik 14 AH
WUREL . A4 FhRh ) oA AH AL R $41:0.738~0.7702
8], ~F-34)°40.755, B . /N J-C. annuum & C. frutescens
PN B, R E . Fsi2. 4F155C. annuum*f-y
AL, B0 k40,730 0.733H10.750, i BH 3k [ v
P EAR AR R (Fh B2, 4)5C. annuumsEZ R &R
B TR PNHEAR BB (P 55) 5 C. annuumsR& &R .

% 2 PRI AAT JE AR ROR ) 844 AL R 2

1.2.2%[E) 2 X IR B R HRIA R

Fofr ] el (P st 1) 5 BEAS 353 45 AR {BL 2R £500 0.854,
KT H AR M B A AR, 52 50(0.786) . 647 F] 428
Jei AR 38 A% AL, 2R B 4E0.878~0.932 2 1], ~F 14
0.908. ME2FEH, AFHATH ) 2248 5 A BEA
(C. annuum) [FIEt AR ARV R £, Bt tHEAR IS n i 44 5
BFAR, P ZAL GRS REAR I B AR AR L R ET 3
30.950, CUEBEREC. annuumFf il AL R ECF 3
fHo M5 XA BAEAAREL, AR AR R )G B

BA, METEARKF

Table 2 The similarity correlation between progeny from interspecific hybridization and their parents

A s FH

Parents Code Mean
13 (Fy) 7(F) 8 (Fy) 9 (Fy) 11 (F,) 12 (Fy)

INFN 0.896 0.918 0.913 0.923 0.943 0.956 0.925

Female parent

A 0.824 0.767 0.791 0.806 0.791 0.772 0.792

Male parent

1354 BRI RS RIS R EL

S A= E R AR S 2 R0 Bl S 448 H 51 4L &
Me8-Em21HIMe9-EmL74 B4, 43 il Az 145 4%
S B, B AT Me8-Em21/385 bp (K 1)1
Me9-Em17/50 bp. 1X24%%47 5 b Be Al et ity pa iy 2F
FEAR BT 5 56 I HE A BN T Fe A AR
R A3 FFHe s ATAE by B A R BB P FR L
BIRE, e . ORI RS20t Uk

LARES R
A I SRAP 22 25 1k 4% i BT 45 () 388 % AH ABL 1k

B, 23 AR T AR B HI SR 4 00 R PRI
(K12). DAAHAL Z%00.831 0 IWMEL, 41401k ha K
KA, BIC. annuum+ it H] 22 52 A4 BE2E . C.
frutescensZS#f . C. chinenseZSHEAIC. baccatumEH#E .
7EC. annuum +#f [ 25 iR, B DT AT I C.
annuum#F RLRTAPRI @2 Ak B AERT B2, 453891
i BTSN R %C. frutescensZSRE, FiBi6 I 54143 5
Z M C. chinenseZSHEAIC. baccatumaEH,

C. annuum +Ffr [1] % 58 #4 kS HE 7 AH AL FR 2L

FAT
0.9074b 4y hadH, %5 1 40405 B3 C. annuum# 4}
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Figure 2 Cluster analysis of 41 accessions in pepper based on
SRAP data

FIFh A 2428 J5 ARAC3-2-1 (7). AC4-7-3-1 (Ff
J112); 55 1120 R Rl a) 2848 H BEAC3-6-8 (F11)5i8);
SEITZH AP 9. 1LRI134 i, e A1#B 36 T-C.
annuum>C. chinensef i) 244 JE AR, 2RIV Lk Fia]
%l Bggs xH108,

o5 1 A8 ML ZR 200,920 kb 3E— 25 2 g 24N
M, HLWHAFFR3. 10, 15, 16, 17. 18. 19.

20. 21. 28. 29. 31. 32. 33. 34. 35, 36. 37.
38139, f% T C. annuum ' (KA [ HEMUR R4
WOR T, A KR4 A (R L5, 16, 19F121), H
LRI, 29, 31, 32F133) FILk ML (P17, 18
FI20) 25 AR I T 1625 o 230 A Fh 3R 7 12, 14,
22, 23. 24. 25. 26. 27. 304140, {17 T C. annuum
HHIATJEM. PR, AR, AR 24N b i) A
EAFEL, BT B R (R 514, 24, 25, 26F127) 481
Tk

2 11it

FET SRAP HiR, AWFFURT 41 A AN[F AL B
WM RLEAT T 200, 38 1 B 2 0 el ik
46.24%, HEHA B AL A LR ZCE IR 0.709~0.982
Z i), ~F¥)2h 0.889; Irh, C.annuum L2 A5t
FEAML R BAE 0.923~0.982 2 i), V-1 0.944, B3
m T 41 AR AR R SAE,  UE A BRARUE P )
AR TRIANAR S, C. annuum BAEIERIBR A, X
LT RAPD Fl AFLP HARIAFFTSE B2 —2
(Paran, et al., 1998; Rodriguez, et al. , 1999; [R2=7%
2t 2006).

AR 29 43 C. annuum BB, — B0 B
FAE )22 AR AR ) Pl B 07 S SR AE — i, o
14. 15 F1 16 B R 23 MG Rl Mhst 24,
25.26 F1 27 B AT Bl AR S PR G, 34T SRAP
FRICH 2 T 5255 C. annuum JEA 2 ZEIFARKT N,
WIS 1L /NURIES 2 /NI KRN [ HERRUR ) o 3
5 PR TH ] 2 BARCR i A8 BB EY), C.
annuum AN [RIE Rl K AN ] i 2 TR 25 59 DR OR SR 4= A8
M= BRI G 5 — 7, N L3R T
bR B R, RO TR PR R Ty, Al SRR )
SER R FOAS e RN, T — S6Am G A S 2 Al
AT REAE S A R R k.

Vg e Y AR ER BB R (R K R DR, AR
g, RS nE, RIES A L, SRR,
M, BREBE, SHIEARE M. AR
R IR R A E A AT S5 I R 8 BT AT 1)
BSR4, BT R AL R BT 0.893,
AT C. annuum AR LA LR £, B
T T T A R RN 5 Y A SBRMA A B K ) st
ez, Bbah, R AEREARBAMYS C. annuum

AL AL R BT 388 0.732, B/ T 36 P HE AR B
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iS5 C. annuum iBtA& AHAL & £2(0.750), 2K W
M AEREAR B C. annuum 4 ¢ R BRI T
FPIEAR B C. annuum SEZE5- R . IREEEH
by DX AT 45 A AN AR AR IR g SR 2R AL, AT RE
S DAk i o 5 sl R L AN TR) A 5 B0 R T
A2 HE R BB 2 I FE AR B 5K 1Y SRAP 373
P ZE S

T ) 298 A2 ST R e B () iR 42, ST
X} BRAURH ) 24 A8 A RHEAT T SRAP 3T, 45 R o,
B A AR I, iR A i bbb L RE RS A
(C. annuum) B A& AHL R BB RO, 2 Ry AR, i8if%
LR $ B35 0.943~0.956, i£%) C. annuum F A 55
25 2K 1 542 235 AR(C. chinense) AHAL £ Z0|
TCRFELA, AT RARAKCY . X ATRE AT
B 2 i 1) Tk R 4 A MR AL R AR AT A
B, 1 C. annuum SN THIMLARSR, MLLT
oMb FE AR AE A, C. annuum BT KE M
PERUE R fh 0k, Dk, N TR At b n) 2y
A AR ) C. annuum BE T L. AR
# B, C. chinense 1 C. frutescens EL.7 12 Fiis 3

HIA APk (Monma and Sakata, 1997; Bosland, 2000;

Souza and Cafe Filho, 2003; Khaderk et al., 2007),
I, I A ) ZeAg &4 ) LK C. chinense B C.
frutescens Pl L K4 22 C. annuum 1, Ml
C. annuum BAEIER, BUHTHARRIR .

I EA®
3.1 it f

TEEA A B RS 41 (3% 3), Hirh
C. annuum A4k} 29 4y, 438 TRM AR 4T
TEM TRAEMURIPE RIS 5 N8 F:  C. frutescens
PR3 4, A EE B AR 2 4y, SRR L
#3: C. chinense F1 C. baccatum % 1 {7 Ffla)Zxfh
C. annuum>C. frutescens (F1)1 4, Fhia 2448 54K C.

annuum>C. chinense (F,~F4)6 17 .

2009 4 3 J]1 16 kM & i, 4 J1 25 &M,
FEAMAORLE R 20 ¥k SRAP 5 T+ 2009 4F 6~11 J
FEYL VG AR BEHRME Y 2 S50 = AT

3.2 DNA $2E

5 BRBAR A B U R kR o, R SR
CTAB #:(Murry and Thompon, 1980)4/& H i [X 40
DNA. ] UV-1240 Y2513 6 B vHAS I DNA %
Wk LA, I ILRRN Song/ul, —20CIRAT
%M.

3.3 5| M ETHIES K NIK R

ISR} Bgagr A1 H108 FE[K141 DNA Mk, ¥
% SRAP SIMIZH 4 . M 198 XF 5 [ M4H & h ik £
AL P& IREN S MA S 20 ST AR
K31 PCR R MNAR RS HAIRI 0461 10 pL
PR R BT (R B4 2010), Hi b Taq /i 0.75U. Mg
0.6 mmol/L. dNTPs 0.2 mmol/L. 5[#) 0.8umol/L-
BB DNA 50 ng.PCR Jz . 7E: Eppendorf /A ] ) PCR
LR AT, PHEFRE A 94°C 5min; 94°C 1 min,
35°C1min, 72°C 1 min, 5 ME#F; 94°C 1 min, 50°C
1 min, 72°C 1 min, 35 MMfE¥s; 72°C 10 min, 4°C
TRAE o

PCR 7= 4K FH 6% 5 A s Ik fle € Jie (7mol /L)
REF LYK, HVKZEMA 1XTBE, 70w fH )% HLjk
1.5 /pif o BRYWE PR, 2002) Rt B 5, 11K
kT EREE o BT 4571 o

3.4 BURGITHHR

H ALK B BT AL 1, AR R
AL A“0”,  RGEFEHFE. H Ntsys2.0 # A
THRBEAML R BT AT RIS, AL AL R 2L
(genetic similarity, GS)LL Jaccard & %% 71<, UPGMA
TIEEE, FRPRGRAMIRE.
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A 3 41 4 HABA BT SRR

Table 3 The 41 pepper accessions codes and origin

= R GLiEN
code Accession Specise
1 Bgs31>H108 (Fy) C .annuum xwild C. frutescens
2 H108 wild C. frutescens
3 Boas C. annuum. var. longum
4 H101 wild C. frutescens
5 PT439527 C. frutescens
6 P1439487 C. chinense
7 AC3-2-1 (F3) progeny from C. annuum>C. chinense
8 AC3-6-8 (Fs) progeny from C. annuum>C. chinense
9 AC3-15-4 (F5) progeny from C. annuum>C. chinense
10 B9-5 C. annuum. var. conoides
11 AC4-2-1-1 (Fy) progeny from C. annuum>C. chinense
12 ACA4-7-3-2 (Fy) progeny from C. annuum>C. chinense
13 AC2-3 (F,) progeny from C. annuum>C. chinense
14 AT C. annuum. var. grossum
Huangdenglong
15 VAR GG B C. annuum. var. longum
Xiangtan Wanjiao
16 FAHA C. annuum. var. longum
Niujiaojia A
17 a4 C. annuum. var. longum
Erjintiao
18 K2R i C. annuum. var. longum
Changxianjiao
19 202 “FFa C. annuum. var. longum
Niujiaojia 202
20 8819 Zk il C. annuum. Var. fascicutatum Stur
8819 Xianjiao
21 KA C. annuum. var. longum
Daniujiao
22 P1264281 C. annuum. var. conoides

P S

Origin

o EVT Y
Jiangxi, China
i
Hainan, China
H [E VTP
Jiangxi, China
o ] i
Hainan, China
FIH

USA#

FIH

USA#

o EVL Y
Jiangxi, China
b VTP
Jiangxi, China
b VTP
Jiangxi, China
ML Y
Guizhou, China
rh VTP
Jiangxi, China
b Vg
Jiangxi, China
o EVL Y
Jiangxi, China
SR M
Jiangsu, China
v T R
Hunan, China
o EVL Y
Jiangxi, China
T E Y|
Sichuan, China
T
Jiangxi, China
rh [ R
Hunan, China
r [ B
Shanxi, China
T
Jiangxi, China
B

USA#
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4 3
Continuing table 3
5 MR T Fe U5
code Accession Specise Origin
23 P1592815 C. annuum. var. cerasiforme K
USA#
24 HH R ET A C. annuum. var. grossum HRE bR
Huangpi tianjiao A Beijing, China
25 W2 5 C. annuum. var. grossum e [ e
Xiangtian No. 2 Hunan , China
26 M1 S C. annuum. var. grossum SN E Ry AN
Hajiao No. 1 Heilongjiang, China
27 R EIR B C. annuum. var. grossum W b
Huangpi tianjiao B Beijing, China
28 TR EAR C. annuum. var. longum VTP
Naishijiao Jiangxi, China
29 X TR C. annuum. var. longum H EWHL
Jizhuajiao Zhejiang, China
30 ik 3% C. annuum. var. longum HRE L AR
Zhenmu No. 3 Shandong,China
31 K B21-1 C. annuum. var. longum b VTP
Tezao B21-1 Jiangxi, China
32 F2GX C. annuum. var. longum o [ R
Zaoshui GX Hunan, China
33 NN C. annuum. var. longum FP ] R
Fudijian Hunan, China
34 w101 C. annuum. var. longum H[E) % Guangdong, China
35 =R C. annuum. var. fascicutatum HA
Sanyingjiao Japan
36 G1042 C. annuum. var. conoides HE) R
Guangdong, China
37 kel 00 C. annuum. var. conoides WYL
Gannan Zijiao Jiangxi, China
38 RAE IR A C. annuum. var. fascicutatum r ] B
Cusheng Chaotianjiao Guizhou, China
39 IR M C. annuum. var. fascicutatum HA
Chaotianjiao Japan
40 ESLIPN:: C. annuum. var. conoides T
Zijing Chaotianjiao Beijing, China
41 PI1241679 C. baccatum eS|
Chile#t

VE: #5018 RE E KRG, ek BT AR Bt 46 BT
Note: # Introduced from National Germplasm Resources Laboratory, USA, and the other accessions provided by Vegetable and
Flower Institute, Jiangxi Academy of Agricultural Sciences

1 TTmk WIEES B e B R IR ISR
Fste Ty RO AHE T S5 B A SIS BT AT A 518
VIMESEAAR T, SRR s DT B AHIFT B R G 0 H (30860173) A11(31060203)
VR R I H BRI R TTN, RSB et e,
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