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Identification and Genetic Diversity Analysis of Hybridprogeny of
Ziziphus jujuba Mill, cv. Dongzao and Ziziphus jujuba Mill.
cv. Ninglijuzao by SRAP Molecular Markers

ZHANG Minghui'* ,SONG Yuxia'* ,ZHAO Shihua®’ ,DING Jie®,
ZHANG Guoqing® ,ZHANG Qin',LIU Tingjun’
(1 Ningxia Academy of Agriculture and Forestry Sciences, Ningxia Agriculture Biological Technology of Key Laboratory Yin-
chuan 750002, China;2 College of Life Science, Ningxia University, Yinchuan 750021, China; 3 Development of Flower Industry

Bureau of Grape, Yinchuan 750002, China ;4 Forestry Technology Center of Yinchuan, Yinchuan 750002, China)

Abstract: The sequence-related amplified polymorphism (SRAP) were used to analyze 80 Ziziphus jujuba
Mill. hybrid individuals and their parental lines for detecting true or false hybrids and their genetic varia-
tion. Fifteen pairs of primers that generated clear,reproducible and polymorphic bands were selected from
88 pairs of SRAP primers by constructing a gene pool. The results showed that: (1) There are 95 polymor-
phic bands produced by fifteen primer pairs and the average polymorphic bands was 6. 3 per primer pair
with a high rate of polymorphism. (2)44 truehybrids were identified among 80 hybrids with paternal char-
acteristics. Diversity and UPGMA cluster analysis showed significant genetic variation of hybrids. The ge-
netic similarity coefficients between individual and parental are from 0. 55 to 0. 98. The results provided an
important molecular data for crossbreeding in Ziziphus jujuba Mill. .

Key words: Zizi phus jujuba Mill. ;cross-breeding; SRAP markers;hybrids identification; genetic diversity

s B E:2014-05-28; & B Fm W 2 H #7 : 2014-09-15

BB HRN & AT £ 55T 835 H (201104106)

YEEB AN KA EA989—) & AR B oL BN TR 5 F A5 . E-mail: zhang_mh89@163. com
* AAEVES R EE L IR A AR T, EZ A AW AR EFBFSE . E-mail: Songyx666@163. com



1139 BRI

BLE A TU SRAP S 5E [ g 2 Z e A 2195

B (Ziziphus jujuba Mill.) Jy & Z=#F (Rham-
naceae) g (Ziziphus Mill )Y . & HFE M
BRYEMZ R E TR SO A E R
LGRS BRI L NCIRE Uil i W e R N S e
K BB LA HRIL R AR SR AR, 2 EA
AR BIF 5 B AR Ak Ji T AR A 28 RPRE oG TAE
HAR AL /N o N2 M 5y 5 55 AL A B, A A R A 2R
R AERMERELS AT EERMYIR, 5 #
A28 FARA B2 H R X H A 28 AR B £y L5
PEFEATUER S A 2 W T 28 F RSy
FLIME S I R A L S A A M 2 25 T vk . AR
ARG S R R0 08 T8 285 2 B 20 2 565 7 #E I
RS WL 45 2R N iR 22 K, BB S HRIE R 5 52 B8
AR A E DA LS M b S AR 3 4% A S
S5 [ eSS i) 24 35 AL A% 28 7 T ) R

R e Ak A iU NG 7 e B R TR 5 % NIV
T BRI TR I 55 506 R % Mt i Z ek
ISR NI . A OGB4 2 25 1 (sequence-re-
lated Amplified Polymorphism, SRAP)™, J& Li
SEHUF 2001 AR IF R I — R R T PCR BB 43 145
ILHR . SRAP HOR BA RERE -\ T 5
B H AR b B B 1 0E 1) 5| ) B AT 26 4 22 1Y
SIPIAL A SR A AR Z R 43 L A
FEPAREN T N . AR R AR ) B W S BEAL Y
2 & M DNA (random amplified polymorphic
DNA,RAPD)' | DNA fij %1 ¥ 5] & & (simple se-
quence repeats,SSR)" I F B K £ A (am-
plified fragment length polymorphism, AFLP)! |
SRAPM @i )F 7| % & X [ P 1 (inter-simple se-
quence repeat, [ISSR)M M SEFRICAE 26 2% 06 7R 4 K

G 22RO B S O R A R E . PR S E IR
Ze o AR B A AR R — AR A R A
FARLE E P AUA SSRYY VAFLP AR ic (4 18, & W
SRAP HH KR IE .

ARFFEAEC A TAEM SRS 1, 0 SRAP 4
THRIE X 80 K H (Ziziphu sjujuba Mill, cv.
Dongzao, 4 ) X T HL EH # ( Ziziphus jujuba Mill.
cv. Ninglijuzao, &) F Q5 4 B AT 4 7 % 08 Kt
1B ZREME A0 BT I X8 7 AR A 1 33 4% 6 R E AT SR 236
O30T . WEFEEE AR G S S F T AR R TR il
SRR R R S €T
1 BRI
L1 # #

Fefilf & TR E AR KRB Zh it T DNA
W Gt 2012 4F 6 A TR LR ARG
Rf 25 ST it Al R T DR ) B 2 R i PR PR 5T I
[, 3 82 iy, AH 4 5L A 41 DNA 2 Bk 51 & W |
TIANGEN 72 7] (TIANGEN, DP305), SRAP 5| 4%
% Li AN Sk, b g AR ) TR R ) A
GIPF5 W 1), PCR ¥ 3 T ] Go Tag® Green
Master Mix Il [ Promega 4\ &) (Promega, M7122),
1.2 7 i
1.2.1 EFZADNA BREAMQN FHHY)EEN
41 DNA S a7 &% 4l it 41k & I 2 DNA gE 17
I, 385 100 BB WA B M Fh VR T B PR 21 DNA 11y
56 BV A 2 BT B iR 2 D% 06 B2 3T (Thermo
Scientific NanoDrop 2000) ¥ M #£ 5 DNA ¥ &, 3
W RE AL G — B B & 30 ng/pl. T —20 CIRAF
#wH.

%1 SRAPB|#FEF

Table 1 Primer sequences used in SRAP analysis

1E 17 514 Forward primer

JZ 161 5| ¥ Reverse primer

# Fk Name J¥ %1 Sequence # Fk Name J¥ %1 Sequence

Mel 5'-TGAGTCCAAACCGGATA-3' Eml 5'-GACTGCGTACGAATTAAT-3'
Me2 5'-TGAGTCCAAACCGGAGC-3’ Em2 5'-GACTGCGTACGAATTTGC-3'
Me3 5'-TGAGTCCAAACCGGAAT-3' Em3 5'-GACTGCGTACGAATTGAC-3'
Me4 5'-TGAGTCCAAACCGGACC-3’ Em4 5'-GACTGCGTACGAATTTGA-3’'
Me5 5'-TGAGTCCAAACCGGAAG-3' Em5 5'-GACTGCGTACGAATTAAC-3'
Me6 5-TGAGTCCAAACCGGTAA-3' Em6 5'-GACTGCGTACGAATTGCA-3'
Me7 5-TGAGTCCAAACCGGTCC-3' Em7 5'-GACTGCGTACGAATTCAA-3'
Me8 5'-TGAGTCCAAACCGGTGC-3' Em8 5'-GACTGCGTACGAATTCTG-3'

Em9 5'-GACTGCGTACGAATTCGA-3'

Em10 5'-GACTGCGTACGAATTCAG-3'

Emll 5'-GACTGCGTACGAATTCCA-3'
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1.2.2 SRAP ¥ # SRAP ¥ ¥ Wik R 25 ul,
FFERH DNA 3 ul,Go Taq® Green Master Mix
12.5 p1L,0. 5 pmol/L IER a1 51 ¥4 1 pl,ddH, O
7.5 uL,

SRAP 7k 7 5K FH 42 M AR IR iR R0 F T
S 94 CHZAR 4 5 min; 94 “CAS P 45 5,33 CiB k 45
5,72 ‘CHEA 80 5,5 MEFF ;94 CASME 45 5,54 ‘CiR
k45,72 CHEf 45 5,35 DMEF GG R E 72 C
JEAf 10 min, 4 C £ 4¢., PCR §" 8 7 BIO-RAD
T100 § 444X B iEdr . P IEEAE . P 4 QlAxcel
Advanced B0 LUK R
1.2.3 SRAP 5|#HyfFiE U8 KL gI#5 11
B G A 88 X SRAP S W 24H & 47519
i . BEHLZE B 10 > FAUHEA DNA % 10 pl iR
B A R R, AT IR A& DNA 5 ACREA DNA i
1 PCR Y744, M 88 X SRAP 5| ¥y v i 34t 2% 77 ¥
W\ 22 5k AR E PR A 5 | 4 B X 51 )
53 W TEIL RN b, 0 8 H 3270 v L B A M A Y
WX A28 AN Gy 1 SRR A T O T REE
1.2.4 FREXEEE MfELm2StEs. B
B ACAFRAE 251 1 5| 0 41 6 XF AR A ) 80 A~ AR
AT T B Iy LSS . 2 RO OGSk [ 14-
18 1 H & hr e, 748 PCR 74 b HA ACA R AIE 7
FR9 B Ry LA Al AN HAT ACAS R AE A A AN RE 1 o Ry
| S U = B i Sl 2 VT
1.2.5 FHRSRAP &S F SRAP § 1=
Wy i) B 2t Lk — A Gt L R % % A R 43 )
RAEL, A A7 IC 17, T IE N 07 Gt BRI 2
LT E. M H NTSYS2pe (Version 2. 1) B {4
ARFRSM AT SRAP $idit . % il UPGMA %2640 47 363t
SEEREAS 2Z 18] 9 388 1 AR B) 28 280, O 41 e Fy A SR 2

2 AR5

2.1 SRAP 3|¥ffik 4R

3 o0 P el R DR b ) v L AR B SE AN 88 X 51 4
e 15 X (R 2P AT IE W 2 SR R
HASE R 514 (& D T 80 A FARE4T %8
. 15 X5 A 95 D E BN (R 2) P
XG4 6.3 MBS, Z 8L H R
55.56% 4714 DNA K Bt K A% 7E 50~1 500
bp, B TR E 2B,
2.2 FREZMHEESW

MR S A S A H UK A R AE K A4 S
T2 B (D) AR B A REAE T 1 H 4k

N

Fire () FAUABA CARE A BB & H ol A 28
i & e A A it it — 25 40

A8 19 15 % BACACFRRAE A 19 51 91 %5 80
MR FRFATEE . TIPSR AR5 5 5]
Pk i 24 DB SXARET B FARAE 2, A) ;56
SOIEE ) 22 DN FEAFN(E 2,B) 536 S5 H| P4
FEH 35 ANEIE . LG ST A BB I B AA R
FEAT A S5 R R 80 AU A 44 AUk
WL HE N e M, TAIEARR I 3 M HY
A B AR (21, 25%) . &5 4 R (55 %) F1 H g Al
(23.75%).,
2.3 F SRAP Z&EMSH

R Won (& 3) . KR ML Z 8] 1Y 3t 1%
HEL R ELAE 0.55~0. 98 Z Ja] ., 7E &M R ¥
0. 594 7K 1 AT LA BT A 4 8E 53 S P K 3 e st
ALK 0. 616 B, 82 iy MR AT 43y 5 KK, H
e TRV S5 VRS A R 1R 75
R AR TRER 456 556 T XM ERZ .1
& 58 AR, H AL BEAS A HA 57 A4
9N EEHE 21 R AN AR FRES
B s A 2 RV 5 BRI A O — S I R R A 1Y
MOBHEA BOR 22 S, T TE [A] — 2K (8] 19 B4 e 352 1% B 15
BOR . A8 TR bR S F w L RS A SR AR
AIRERI M BRI E 27, Ak et 7
EZ =

F2 1531 SRAP 3| MKy S

Table 2 Genetic diversity with 15 pairs of SRAP primers

Primer otal No. polymorphic polymorphic
of bands bands bands/ %

Me3+Eml 11 6 54.55
Me5+Eml 12 9 75.00
Me6+Em1 18 7 38.89
Me5+Em3 12 6 50. 00
Me6 + Em3 10 7 70. 00
Me7+Em3 11 7 63. 64
Me8-+Em3 11 6 54.55
Me7+Emd 18 7 38.89
Me4+Em5 11 9 81.82
Me3+Em6 9 5 55. 56
Me5+Em?7 8 4 50. 00
Me8+ Em8 10 6 60. 00
Me2+Em9 9 6 66.67
Me7+Em10 10 5 50. 00
Me2+Eml1 11 5 15. 45
B Total 171 95

T4 Average 9 5 55,56
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»

<«— 2000 bp

1000 bp
<4— 500bp
<«— 400bp
<4— 300bp
<4— 200bp
<4— 100bp

1 &5 51 WA A 0 i 3 25 28
a.b.c.d.e.f.g.h L ESI YA S Me3+Eml Me5+Eml,Me6+Eml,Me4+Em5,Me7+Em3,
Me7+Em4 . Me2+Em11.Me5+Em3; 4 3 51| K —41, N A2 547 50 A& XA EEARFNR A FEA . M. Marker

Fig. 1 Amplified results using some primer combinations

a,b,c.d.e,f,g,h represent the primer pair: Me3+Eml,Me5-+Eml,Me6+Eml,Med+Em5,Me7+Em3,Me7+Em4,Me2+Emll1,

Me5+Em3;Every 3 lines as a group,from left to right are male,female and mixed samples; M. Marker

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 M

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 M

B2 B4 4E Mes+Eml(A)Fl Me6+Em1(B) %2 %643 2L 7 Fh i v ik 45 R
i K TG O AR BRRAEA 5 1. AQAR 52, BEAR 53~23. BOE Y AR . A JKIE 3~23 435k 033,040,061,064,080,093,114,189,
238.257.,282.,302,365.382,444,456.469.,525.556 ,580.,597; & B kil 3~23 4354 017.029.031.,033,
040,049,061,064,115,117.,164,170,238,257.,260,270,276.,277.,353.382,483, M. Marker
Fig.2 SRAP amplifiable specific bands of true hybrids by combination Me5+ Em1(A)and Me6+ Em1(B)

Arrows indicate the male parent specific bands that the female parents haven’t;1. Male; 2. Female;3—23 are true hybrid. Lanes from
3 to 23 in figure A are 033,040,061,064,080,093,114,189,238,257,282,302,365,382,444,456,469,525,556,580,597;Lanes from 3

to 23 in figure B are:017,029,031,033,040,049,061,064,115,117,164,170,238,257,260,270,276,277,353,382,483, M. Marker

s B i PO 1) LR N LI 3 i R TS T S (S DR
W 2R A b 25 5 22 R BT R L A PR R SR

3.1 HFHRIEBRANEYMEAMEECRBEEEE L L6EHE FRIMIRSEESIRC BA SRR
H1EH BRATVE A 2 58 IR i A A . (EE AS R AR R 5 %
HAT. TR FIREEMINEEEZAE BRI A RE S HER 3 S 71U it
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Fi G5 g 242 58 T AOB B
Fig. 3 UPGMA dendrogram of 80 F, variation individuals and parents based on SRAP assay

Sample names are shown on the right side
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43 FhRIC E A% M DNA 437K b k47 5 Fh %
SE RGNS HE B R B B R K A
O3 F AR HOR HEAT 8] 452 8 5 8 KK 48 R & b
MR, SRAP 73 7 Aric £ AR B A ) s AR A2
AR RS S ©O0 B 2 R gt Y 4k
FRASEESE . QMR B R, A 1 1R
TE 1 X519 e 45 B b R B ACA R AR 1 7E T
L X5 P E B AR FFIE . T 2% 5] 9 44
A7 2 ol S5 5 W] DA AKCTR AR B — 5] ) M 5 SR AN UE
MR, Zig % H 10 X SRAP 51441 4 %t 62
Uy ZAE B BT T 28 Pl S0 PR 40 s B P
FUYSE R 9 X SRAP BI4RT 37 452 R 8 4258 T
R 5 e . HAAUR BA CARRETT 1Y, o H
HLUK 25l S EEAH T 22 5 BB AN e i e o B 28 Fh
W AEARACT T i — 2o AN REHRRR 225 %
R JE A FRARAC AL K A UUER W AT BE PR R
SEUYON R /NZE IBL/IRS By & 1RS 7 8 i fa e
PE.FA IRS | 11 4RIz s 8 PCR R 55191 %F
21 A~/ IBL/IRS G RifEAT 140 FA I . 45
ZFH1,21 4~ 1BL/1RS B i & 1,66, 7% B9 5 A 1RS
19 11 AARICAL BN R E 81 S FR i 7 54 e 1
M ABAE 33,3 060 1 R 4 B T AL A R S
1 25 AR B I E A AN [R) AR B B 67 8 S 6 SR R
Rk A5. 5% . AL TRV 2 A F R
AL, AT LUE AT REAF AR X AP . AR SRR 15 X
FIYH AR 80 NA X T RIE AR A2 8 7T
YEE L 2R G AE R BN FE K AR A5 SR AT
HE . RW] SRAP HOR AT TR 1 28 28 FACSE E
3.2 HFHRIERAREMETMBEREESHFY
PHHEEFER

AT X 88 XF SRAP 5] ¥y 1) i 1% » Fe ¢

SE Wk

BT 15 XF 4 T 2 A s R A 5l
WAL G T TR 2% S o 1 M5 RS 2203 145
ICHBE M., ZEMEATRE AN 2SS
W93 (Dactylis glomerata 1..)47. 24 %M g m
B (Loliuwm multi florum) 77. 09 Y57 137 55 B 37 5
(Malus sieversii)98. 56 %N H —E R, XA fE 5
MRS R sE ZREEAR S A G, Ah, 5 HE s
36 R JH P, Dk Bt 0 80 3R TN s T M B T AG T AH L L AR
SR T B A0 HL UK R GE R0 7 W 6 AT S O RS
R0 530 A A 7 ARG T D7 1k Y 22 S A T RE R
BB BT B A R A

AR DY FH ISSR 43 F AR » %0
99 AR HEAT T8 E R . A UPGMA
BRI T 9 A ARy B AR A AR A AL R EOR
0. 630/, 9 NACT RN RNy 2 28 ARSI TR B AL AL
PE R K 0. 594 JKF- B AT LOKE BT A B RE 93 Sy 1 RS
Ul B DU A ] B — s AR B . R
SRR 2 B 2 22 TS AR 1Y 35t 4% A A0
PERBORT 0. 770, 84 A0 LT AR HOBO, R B H
5 A SR G O BT HARAT ACA A R AR AR B AT
REMEBOR . HeAh A4 32 7 A 3 2 B ORE R B R
AW rT A B E A . HAs2 710
11 35 £ A B 28 250728 i R XS 350K W 2% 22 TR0 Ak
BRERBMMIEF h g A E 2R M,
HHER MR TE 2%,

AT H] SRAP J3 FARICH A XS 80 £ A4
B FARIEAT 52 L AR AT A7 Oy B K R
AL ZAEVEDE SR W] A AR S PRAT LA Bl 5 A A
MRS KRR, B AU 5w BRI B KR F
R IR PR R P/ S S R I T R
TR

(1] BRMa 4 Al e A BRIEEAR. o B 2 e (M. db st o BB R AR AL 1991:8—14.
[2] LIXG(ZHK),HUANG J(# #),GAO W H(E ) set al. Fresh edible Ziziphus jujuba development and prospect[ ] ]. Nonwood

Forest Research (2T HBFSE) »2002,20(4) : 75— 76(in Chinese).

[3] MA Q H(GZ M) , XU J RCZ LU . WANG G XCE#4£) ,et al. Progress on hybridization breeding of Chinese Jujube(Ziziphus jujuba

Mill. )[J]. Chinese Agricultural Science Bulletin (F [E R 2#id4R) ,2008,24(11) :174—178(in Chinese).

[4] LI G,QUIROS C F. Sequence-related amplified polymorphism(SRAP) ,a new marker system based on a simple PCR reaction:its applica-

tion to mapping and gene tagging in Brassica[ ]]. Theoretical and Applied Genetics,2001,103(2—3) :455—461.

[5] BUDAK H,SHEARMAN R C,PARMAKSIZ I,et al. Molecular characterization of Buffalograss germplasm using sequence-related ampli-

fied polymorphism markers[J]. Theoretical and Applied Genetics ,2004,108(2) ;328 — 334,



2200 [T A i N // M= S 34 4

L6l

(7]
[8]

(9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

PENG ] YG#Z##) ,.SHU H RCGE 55 .PENG SH Q(# 130 , et al. Identification of RAPD markers linked to the seed character of Chi-
nese Juiubel J]. Journal of Fruit Science (F:M2#4R) ,2001,18(5) :288—290(in Chinese).
B R HET SSR ARIC I o E A AL ZAEPEDT S LD PRV B PU AR B R4, 2013,
WANG Y KCE KB, TIAN ] BCH# {4 . WANG Y Q(E K ) et al. AFLP analysis of jujube cultivars and strains[ J]. Journal of
Fruit Science GRA%:3}) ,2007,24(2) : 146 — 150 (in Chinese).
LI L(Z #,PENG]J Y(##@#E),.BAI R X(HHi#) et al. Analysis on the genetic relationships of Chinese Ziziphus with SRAP mark-
ers[J]. Scientia Agricultura Sinica (h KM FH#) ,2009,42(5) :1 713—1 719(in Chinese).
ZHUO SH B f3) . HUANG X F(#/MR) . WANG ZH F(F %) , et al. ISSR molecular marker identify analysis report of Zizy-
phus mauritiana Lam. Yueyindacuimil ] |. Guangdong Agricultural Sciences (J” HE LM FF#) ,2008,(10) :9—10(in Chinese).
LIJ D(ZE4% %) . LT H T(Zi#%) ,FENG ] CQE 8l Jet al. Analysis on the genetic relationship of major jujube cultivars in Henan by
ISSR markers[J]. Journal of Henan Agricultural University G j 4l K% % 4#%) , 2012, 46 (1) : 36 — 39 (in Chinese).
YANG L L) . WU M ZH(Z 5] ,GONG LK, §5) ,et al. Optimization of SRAP-PCR reaction system in Zizi phus jujube cv.
Dongzaol J . Acta Agriculturae Boreali-Occidentalis Sinica (WGt 48\ 4R) ,2013,22(004) ;109 —113(in Chinese).
OLAF W,PEDRO S G,JUAN G,et al. Identification of Pistaciatacia X Saportae Burnat( Anacardiaceae) by RAPD analysis and morpho-
logical characters[J]. Scientia Horticulturae ,2001,91:179—186.
XUE D DA . GUO H L #EM) ,ZHENG Y Q%) , et al. Hybrid identification of progenies of Zoysia crosses by SRAP
marker[ ] ]. Acta Prataculturae Sinica (R 2#4%) ,2009,18(1) ;72— 79(in Chinese).
XIE W GO SCHID , ZHANG B Y5k 5 20) , ZHANG X Q3K H 42) s et al. Identification and genetic analysis of Orchardgrass(Dactylis
glomerata L.) hybrids by SRAP molecular markers[ J]. Scientia Agricultura Sinica (W E LML FF22),2010,43(16):3 288 —3 295(in
Chinese).
ZHENG Y QU #:R5) ,ZONG J Q& H) ., XUE D D(EEFFF}) s et al. Application of SRAP markers to the identification of Eremochloa
ophiuroides(Munro) Hack hybrids[J]. Acta Agrestia Sinica (FLH24R) ,2009,17(2) :135—140(in Chinese).
JIY(ZE #),ZHANG X Q(H 4 . MA X Bff) ,et al. Genetic analysis of Lolium multi florum hybrids and their progenies detec-
ted using SRAP markers[ J]. Acta Prataculturae Sinica (K} 2#3%) ,2009,18(4) :260—265(in Chinese).
CHEN X J(E% %) ,FANG R(J5 7%),ZHOU K H(JfHi4E) ,et al. Phenotypic identification and SRAP analysis of interspecific hybrids
between Capsicum annuum and wild C. f rutescens[J]. Acta Bot. Boreal. -Occident. Sin(F§ LA P2 3%) . 2011,31(2) : 286 — 290 (in Chi-
nese).
FRA . A Z 38 S5 AR 3R AT B A 43 F 452 (DL WAL AR 2 T Hb ARl k2%, 2009.
XIAO L(H  2).MA T Y(HK¥¥),LI X L(ZEBER) et al. Analyses of the genetic relationships among 22 species of Manglietia plant
by SRAP markers[J]. Acta Bot. Boreal. -Occident. Sin( Pt M ¥ %4> ,2011,31(11) .2 178—2 184.
LIU L WHIZ5HE) .GONG Y Q22 L)) et al. Novel molecular marker systems—SRAP and TRAP and their application[ J]. Hereditas
Gt f%) ,2004,26(5) ;777 —781(in Chinese).
HAO QING,LIU ZHENGAN,SHU QINGYAN, et al. Studies on Paeonia cultivars and hybrids identification based on SRAP analysis
[J]. Hereditas,2008,145(1) ;38— 47.
ZHANG CH Y (3 F M) . CHEN X S(JE# %), LIN Q(#k ) set al. SRAP markers for population genetic structure and genetic diver-
sity in Malus sieversii from Xinjiang, Chinal J]. Acta Horticulturae Sinica (fi 2524k +2009,36(1) : 7—14(in Chinese).
SUY R(HBWE) ,ZHANG D L3 KR . GAO A L(E % 4L) set al. Analysis on stability of 1RS in the wheat-rye 1BL/1RS translocation
lines[J 1. Journal o f Triticeae Crops (3 ZFEAEY2EH) »2006,26(6) :6—10(in Chinese).



