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WE AR SSR #itA SRAP RIZSF 19N EAABHASHRR IS HSRFTHOW BT 2HBLGIREIRE R
BXAPEXHLAELTHERL, 5 SSRFRME,SRAPHILAFEAASHERF RIEEKELS PICHEE LAL
HOPRE EFRERPNFO SSRERNGEAEEEREX 2 HAHFLANNBAEEENEFERL, SXASREL
~HGERTIHEAEM T SRAP e 2L A ELIABAPRAELETSSRELHALE RN ELHLELEREHR
EaRAEEE ARnAARES, SRAP AR KAHEZFRAA—RAOKY , THH SSREFCHRRGABINA H-ES
LHEEEETEA,
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Comparison of SSR and SRAP Marker for Varieties
Identification in Maize( Zea mays L. )
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Abstract: SSR marker is usually the prior candidate of molecular marker for seed identification in maize. Un-
fortunately , some problems still exist in hybrids purity identification. Consequently, supplementary markers are still
necessary to be explored to facilitate varieties identification besides SSR marker. In this study,SSR and SRAP mark-
ers were performed in 19 maize varieties and 8 samples of Lainong 15. The discriminative power of the markers, ge-
netic relationship and hybrids purity revealed by SSR and SRAP markers were compared and analyzed. Comparing to
SSR markers, SRAP markers displayed more amplified alleles per primer-pair, higher PIC value,and higher discrim-
inative power. For the 19 maize varieties, genetic distance estimated based on SSR and SRAP data were significantly
correlated with each other, and similar clustering results were achieved. Specific primers of SSR and SRAP with
complementary pattern were used to detect hybrid purity of Lainong 15. The hybrid purity identified by SRAP mark-
er was more vicinal to field test than that by SSR marker. In conclusion, SRAP markers could be applied in maize i-
dentification as a useful supplement of SSR, especially in hybrid purity identification.
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(NY/T 1432-2007) , #R7f, LR % 4 B SSR 4 fF
EELERRTFHRALEERERE " PDELE
HWHEHAERATEXRSRHEEH4TEIHRIC, 2001
EXEMMAE LS RATHXFITHEE
# ( sequence-related amplified polymorphism, SRAP)
ER AFHE AR BB BERE . HWE.
IHNHERE CIENATRALEE BiEH
B HEERGEZ SIELHEERN EEEMLSH
1, BAHAERY SRAP FRICRENFRER
SSR #1 AFLP BN &  REEH M B 1",
% F SSR 7E F K & Fh % € 0 (9 47, SRAP 3X # H
B nFiRicERF RS BREHER, BANR
HATE KB E LRSI MM 58302 040
B, B, ADERIT SRAP EE KB MHEE
AT, AKX FIH A SSR HA M SRAP A
X 19 AMURERIE LK SR 15 18
FATT 27, 8 SSR il SRAP ZEHJ 2 45 U i
BN AVEHREXFNABELEFTENR
B U A EXRFHEE T EREA RN

1 HE5FE

1.1 fdse

AR 19 ML RE R BREAHR
ZR(RD) ERISHHFS B RHEA W2
9648, MM R, 2008 S BHARRE
RRZWIR LT (A& 15), 52 51100 Bk 4T
SSR 1 SRAP 4iF % & ,3 IWE & . SSR.SRAP 4-#7
F 2007 - 2009 £ F BRI KERERREHT.
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Table 1 Name of 19 maize varieties

#5 R Fg R
Code material Code Material
1 T 2000 11 &K 108
2 fHE16 12 *K 15
3 5872 13 AE16
4 k14 14 % 86
5 %20 15 K3
6 #4958 16 i § 11
7 RE 20 17 981
8 W18 18 i 4
9 Ex6E 19 &S
10 BiE—-5

1.2 REA*E

1.2.1 DNA I X CTAB(cetyl triethylammo-
nium bromide ) B 32 B E K & DNA, 5 % Saghai-Ma-
roof % "k,

1.2.2 SSR#4F PCR R AEK 20ul, RNER
HF :94C 305,65 ~58C 1min,72°C 1min,15 §§3F;
94°C 30s,58°C 1min,72C 1min,20 {E¥, SHAD T
SHR5JE % PCR {X(PTC -200) L1, ##%
A% T 10 &%k K 20 35 4 #E4TF SSR &
F2 3 FE B K E T MaizDB ( http://www.
agron. missouri. edu/), i I ¥ 4 T & B, phi072
( ACCGTGCATGATTAATTTCTCCAGCCTT, GACAGCG
CGCAAATGGATTGAACT,bin =4.01) TR M E R
15 pysipE™

1.2.3 SRAP ##f #R#E Li FV#%HM S KER
5|% mel ~me5.5 K534 eml ~em5,4H WK 25 i
SYAE 51 EEE TR B 5IYHA med/emS
( TGAGTCCAAACCGGACC/GACTGCGTACG AATTA-
AC)TERR 15 WEFREEHBREW, BT
FoR 15 AE™, PCRY MBS L %' k. B

ARMER2~3 R, By HEH EREFHRE

¥
1.2.4 BKRGR 8% A7 4 B 46 M I 0
Besidk, LRERY 104,360V HEIE A4 F K 2.0 ~
2.5h, EYEKN,
1.2.5 MIEAE EERBKAEEE LD
F, K RBEENREN |, THICH 0,5k y
9, EHERR(PIC)BAR PIC=1-3p! it
Bp HEINALE A S BRARE,
BFIRiCs B L SRR Tessier £ 3k,
L (Np, -1)
D=l-3n—yo7

i=1

R F 8 Ut B¢ % ¥ ( single matching coefficient,
SM)RRHBRHEMARE. & Nsys RSB
MR ZBEREE , A% 48 UPGMA (unweighted
pair group method arithmetic averages) B k4
BRRERBZRBBEHUREORIRE,
1L2.6 HIEMAEEE &0 HHELIR 500
$7,400 X A T M [E] % 52, 100 %7 4> 3 # 47 SSR
SRAP 43+#7,3 REE, HEEF®BHEE, +HAE
K KF 57 B HE R b IR, o BB i 98 L AT
BB 60cm, #kE 25em, A HE R, ARMHNEER
FERRIEHRE, BEAEHA LR, SEEP
BESHT KEKFHHETEREZRETEE,2
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REEWNFHENBLEEER,

2 HBRESH

2.1 SRAP 5 SSRiRiCHI S BEEH

FREmE LM EHEE EAHER BEH
% TF 10 &Rk k6 20 X514, % 19 %
LR R E 123 AMFNER, B HREE)
4~11 NEQGAER,FHHN 6.2 4, PICEHAHTE
3 0. 468 ~0.861,F-1% 0.756'!, M 25 4~ SRAP
SIAE Ak E 20 M A, 8BS HASE 194
BRI 4 ~16 &, 3L 223 &, FH
11.15 %%, PICEHA T E KR 0.752 ~0.927,F
¥%0.879, HAF 514G med/eml A M7 % 19
ARAEFK TR, AW, SRAP 4712 BB 5 8 4t
SEEEEHNBEERER,

1 877 T SRAP #1 SSR #RiC I 4 %6k 77,2
ML A I DSBS 0.6 HMHBEAR
FR S PEE S, BEEPRICAL S A, 2 FiRid
BB D RIB WM E . RIS S B
R T ,SRAP 5 SSR Rt e IR AW B
WER,NERAFI WA E R, SRAP o SR
SSR %, A&BF+,SSR B KPS A 11,1 SRAP
B AHRiCH 18, H i SRAP #RiC 4 HE HE R,

= .Q' 4
R T
%% o al=" * SPAPD{K
L 3- Py + B WSSR D
gols e L 1 A i 1 i A
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' FRICALAS Number of alleles

B 1 SSR 5 SRAPRIZHI S MEEN
Fig.1 The discriminative ability of SSR and SRAP markers

2.2 SRAP 5 SSR ¥ @& MESLR

4+ 51F) F SSR #1 SRAP 4R iCHBHE THIXE
KRB MR BUEREMBZER, SRAP 47
T 1 & b (8] 1% 5 BE B3 4 0. 134 ~ 0. 381, SSR 718
R B8 1Z B B K 0. 107 ~ 0. 467, SSR i s )
MBEEETRIBEEKR, 2 MinicR R REES
BREMNEME,R =0.303( AhE =169, 5 F
f a=0.208), R UPGMA HGF B X 44,53
IOANAEXRGMA AR (E 2), B4 SSR I L
ROUMEMARO0.74 AT 19 M RFH RS
KB HB 4981 LH20; 08K 108.&
BS;M:-AE86.EE65;V: LI BH 18R

B20 . £55—5 K958, HF 11,5872, 8 F 16,
¥R ISER 14 45 E 16; V. 5B 2000, H1E
SRAP £ R, FIHEMMI R 0.74 46,19 4~ F R
BRLERK: 1. PR 4981 05 20;0.4%S;
M:EE6S.FER3FES6.KK 108 %5 18 1%
B2 LT—5 . HHo58 hE 11,587 V. &%
16 3R 15 3% 14 5% 16; V . 5AHE 2000, 2 #
BRICWARERFIEEFENANKEHFEER H
R REREREA B, XXELZHENSSR 2
HMERATEEERFIATHT N, HBE
I AEREGEEBITHERL; T SRAP X EY
WEFHIEFRE, BE2DB I TERUELRESL
SR FHR2HFENEREREE—-TNER,
MNEEHEEBBEE, SRAP BRERTHETR,

) z
. 13
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L
i s
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ASSR EX
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Fig.2 Cluster analysis of 19 maize hybrid cultivars

2.3 SSR #1 SRAP 4T 4 R4
HXRERETKRETHE 1S F T, HTF™
BRATES LT HEEEAES RN 100% ,SSR
FMSRAP R A EEEERTH N 97.3%
99.7% , FFIICRBIEBLALZH AW R
BV SRAP KRIZF W E A R A e e f P BB
ViRER, W, SRAP FRiC B EA AR MR ER
F SSR #Rid. i#—#FIA SSR #1 SRAP 4RiC KM T
SHTRMME(R2). MXMKRR KV SSR A
SRAPHRiCAEL e &R 5HMMEAELE TSR
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BIFEEEHEAXE,SSRAFELFLER 5 HEAME
BEERMHERE r=08971, BALER Ry =
0. 7079x +0. 303 ; SRAP 4l 1% 52 45 5 71 [ [ f A 25
EERMEER r=0975, HHAFBH:y =
0.8618x +14. 246, Tii SRAP #RiC 1 Wi 45 B Ay A %
BREER AFEENERE,

%2 SSRE5SRAPIRIZUTEER 15 #TFA K
Table 2 Purity of Lainong 15 samples identified by SSR

and SRAP (%)
B SSR 45 R SRAPEELR HELESR
Sample Purity by SSR  Purity by SRAP Field-planting results
ER/MHT 97.3 99.7 . 100.0
Bagging seed
HH1 96.0 98.7 9.5
FH2 88.9 91.7 93.6
F#E3 93.0 94.7 95.9
T4 90.9 93.3 94.7
HH#S 95.0 97.0 98.1
FH6 91.9 93.7 94.6
HE7 98.0 98.7 99.5
RS 96.0 97.0 97.2

S 1 B A ) S e A B O AR RARIC B SR AR
HEDKDNA KB AR R RZEEREX, A
BEALIERT A ML S 2 100% A& 6, A EM eyt
B AESHERARAEASBRICATRMET
%, SSRAMCERAEFAEFHMDERFERER
B ,i SRAP /R E AT S FBRIRERA X, A
ENMAELE RS5EPHROXBER, AH%
FEEM SRAP IR iICKR M A XA ENEREE
#7188 55 SRAP #7ic 548 0 MR 1 2 S 0 B %
X,

3 it

BERPFRICEREEXRGEHLE TP RIE
THRBEENER, ZHHETFEMEEHENY
SRR S M (R) RO RERE &R
aiEMEhRE R XS EREER. HP,5SR
WIEHTESHEEREE EEHTF SR MMM
HEXRBBEEHEERIC, FiCERREFNG
EMAMENEERG, SUTEREEEGERGFEE
EPHBREAKH S, M- M EEYRT S, HFIC
SHERRAS REAHRMIEEMH ™, £x
MR EW B SRAP 3|9 i EHENER
BPICH .5 %8 1 (D H)HMER T SSR, Wil
SRAPIREZ A EERK SSR i EEE. A

B, SRAPHRCRAEEUR T 6 S BH.
BERETLRADIUERA FEEYRHEE
FRICH &4 ;T H ,SRAP 4R iC R EE % SSR 471 BB
BHANNY N EFTEIYFER, A B 20 %4 SRAP 5|
W(HYF 10 X SSR 5| 4) "] LA A H 100 X}
SRAP 5|¥1, I W, SRAP fRiC A E R A EME
B dt o e 5 op BLAT KB R R AR

BIEEERFTEAHEENEERG, R
SSR #ric #1 SRAP 471 #0381+ 5 Y 38 1% BE & ) = BR
MEBENTFHLLR, 2HIRICHEELERESE
REA B R BE R, XA E Sk S54Ri0
MEBHRBEARRA R, TR,2 HiFiCHITHT
EXRGHMOBEEIHEREIN. XS5HANE L
_ﬁn.s.ls-w] R

SRAP 7T 8 #3800 53 (L Ah 7 ) 7E 2% 38 Fh BE 1k
F R A B, R U e A o o 4 R R B AT A A A
WA E, HmEREER. SRAP 4710 #W F #F 52
FHEZERIC A B FIX,Blast & 60% 19
£HESEMERFFEE K", FR#H SRAP IR
05 BARMER B E S B %, SSR ARIC 2 83 %
DEFFIGTH, SERERAZANEUR —F
FEEF XSHEERSSRABELSEERS
SRAP HIHE X EERERNWEERE,

5 SSR #RiCHA e, SRAP {RiC B A B & 4 B¢
EMERHFREA B EEHAELERBEER
BREMAHEE EREFR, 7R, SRAPEEXRS
MEEPAE-EHRE R TFEMHAE
A EHREES, EERILHESSRIFICEAEEXK
HEA P E RS, SSR BRI MR SR
8 3%, i SRAP #ric ® B4 SSR K94 25 #h 78, 45 51
RERZMHAELEEFNA,
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