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 E S1EA SSR M SRAP Fric A7k Lo H i B3 3¢ EMS 548 J5 AUR B} 9 5 1 22 57 . 15 IR
138 A~ 39 5732 EMS 28748 M, #R & (BL L9 57 55 BO L s s bt A6 A RS A E & 1B
BETE ST 24 XTI AT T L 2 A Mk R B SRAP 511 20 X SSR 51 Xt 289 139 S BERHEAT 43
Bro G5HR IR .24 XF SRAP 5] ¥y 346 M 8] 360 AL g, Hovh 102 DA Z B A FPHZ ML ER
28.33% P Z MM B &5 PIC 2 0.60320 X SSR 514 3L KW 2] 196 4> 5, Hoh 91 AR 2 5 MEA7 A
T Z AN 46,4300, PIC 23 0. 59, St 2 6] 138t G AR LR B 0. 62~0. 91, 8 35 43 BT FIRE 142 45
BT R B8 . Sl EMS R M, AR A XM R MR ZERE R, MRAERW.EMSFER P9 5’

PR T K B RGN Y 5 AR L5 AR FE AU R Z A TR B AL 22 5
R H RN SE s EMS S8 5 AUR R 5 38 2 2 RE 1 5 SSR AR s SRAP ric

hESEE S565.4 XHkFRERS A

3L Bk /2 2 B (Ethyl methyl sulfonate,
EMS) 2 AEW 75728 & Fh b F U e )12 8808 & b
M —Fp b A R 24k, 8 i ik i A
K406 DAEY) i A, Hoh EMS 78 & 8 A
Pl 116 4~ 5 Ak 2F 175 A & L5 Al 28. 6% (ht-
tp://mvgs. iaea. org/) . H ¥ A2 — LI
AR ) s AR S i BT Al RS R AR HO
fEHZT T 2 WS, 5 B 8L JL il i — 22k
A, EaE EMS 4575 AR 4 B, 2 0 i I 5% T AR
SOFEBRMSEEIEN A EEIEL, BA U
THISE i B A Al A R, 3 2k EMS iE AR T L
AR AR D, I XF 5878 bR TE 25 R AE
FE P AR Rt JBT 55 R AT T 5 0 43 BT 5 3 BB R AR
PR B RAFH 9 T ISR AR 5

oy Fhric HAT R PR AN 32 IR R SR Y
M A U B R SRR R Z AR R B B
(R 52 ) S5 5 L )z W T AR s i & R E SR
i, M SSR 43 FFric % E KT NED (K
HHOSEAEY) EMS A8 R ARMORNIEAT TR, K
IUARTR)IF S 2R A AFAE — o 1Y 35t 1% 78 R Hoax gk R

WS BHE:2016-05-06 BEEBHE:2016-07-06

BB ARl H AR R B L TG 4 (CARS-13) .

NERS

1004-1389(2017)06-0855-10
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RAAREC FR WL 9 5 O} HED BE AT 3815 Z REE PR, R
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Table 1 The characteristics of rapeseed mutants
it 5 A RALKR G F A RAFKA it F A RAL A
Code Phenotype Mutation type Code Phenotype Mutation type Code Phenotype Mutation type
: R s » e 5 o5 sk g
Sterility Flower mutation b Closed flower Flower mutation : Yellow seed Seed mutation
\ A te s 4 w4 tges 00 ek FF e
Sterility Flower mutation Closed flower  Flower mutation Yellow seed Seed mutation
, R w5 - e g o , g
Sterility Flower mutation : Closed flower Flower mutation Brown seed Seed mutation
Ny Fia=t
5 g st 53 adicy e 101 %I"}%r?\?\;nﬁsff Rl 5 4%
Sterility Flower mutation Closed flower Flower mutation S Seed mutation
purple silique
. A g o e g Loy SAREL i 5
Sterility Flower mutation : Closed flower Flower mutation Erect silique Silique mutation
, N s - M e s SRS i 5
Sterility Flower mutation No gynoecium  Flower mutation Dumpy silique Silique mutation
. N w5 ., 5 w5 ot K i I
Sterility Flower mutation No gynoecium  Flower mutation Long silique Silique mutation
. e N 15 s SR fi s
Other type No gynoecium  Flower mutation Gracile silique Silique mutation
o S fly K 5 LI w5 o # i iR
Other type Multiple petals  Flower mutation Dense silique Silique mutation
. S - Kt s L7 # 3R
Other type Large petals Flower mutation Dense silique Silique mutation
” S fiy K w0 Kt w5 o # i 9
Other type Large petals Flower mutation Dense silique Silique mutation
s K o T 4 T s Lo #ifh i e
Other type Wrinkled petals Flower mutation : Dense silique Silique mutation
. N 2 0 e 2 o i i 5
Sterility Flower mutation Wrinkled petals Flower mutation Dense silique Silique mutation
» R w5 o NG g L AR i 57
Sterility Flower mutation Small petals Flower mutation Yellow silique  Silique mutation
. A e o N e R T i R
Sterility Flower mutation Small petals Flower mutation Purple silique Silique mutation
s R g o AEmAE g " N s
Sterility Flower mutation : Elongated petals Flower mutation ) Big flower Flower mutation
19 ~E AL 66 TS TG 114 P TA 7 5 A8
Sterility Flower mutation Revolute petals  Flower mutation Large seed Seed mutation
- NG g P N g s ok FrF e
Sterility Flower mutation Round inflorescence Flower mutation : Large seed Seed mutation
" AE e s MM 5 2 s Sk AT
Sterility Flower mutation Purple of leaf edge Leal mutation Large seed Seed mutation
22 i LR 69 nt i AL 5 s 17 E3 ) LT
Sterility Flower mutation Etiolated leaf Leaf mutation Convex siliques  Silique mutation
’s N o o R ke s HEER B
Sterility Flower mutation Etiolated leaf Leaf mutation Compact Plant mutation
” N w5 kU e T w5
Sterility Flower mutation Etiolated leaf Leaf mutation Purple bud Flower mutation
b AH et MR o e 12 s bk e e
Sterility Flower mutation Etiolated leaf Leaf mutation Purple plant Plant mutation




6 1 B T 3 EMS 2848 J5 M BH 43 1A% 2 REPE 43 « 857
(&R 1 Continued table 1)
%= Eegiil RAZHM Gii 5 F=A GARHHY Gii 5 FA GARHHY
Code Phenotype Mutation type Code Phenotype Mutation type Code Phenotype Mutation type
o FE Wik | g, bl W i ik W 5
Sterility Flower mutation Etiolated leaf Leafl mutation Purple plant Plant mutation
AE TERAL n R E Ak 2872 Fp T g2 AR
27 MH N ! . ! 5 REL REL
Sterility Flower mutation 4 Etiolated leaf Leaf mutation 122 Brown seed Seed mutation
R T T N e i 5 2 by AR i i
Sterility Flower mutation h Etiolated leaf Leaf mutation Purple silique Silique mutation
R s Heft— ik e i e i 5
29 o . L . N KL
Sterility Flower mutation 76 Etiolated-albinistc leaf Leaf mutation 124 Purple silique Silique mutation
w0 NG 3 s &L e s R i 5
Sterility Flower mutation Etiolated of leaf edge Leaf mutation : Purple silique Silique mutation
" AH Wk o W e - £ b B e
Sterility Flower mutation Etiolated leaf Leaf mutation Purple plant Plant mutation
i N s o | ms -G s s IS e
Sterility Flower mutation Light green leaf Leaf mutation Stigma showing  Flower mutation
s MR e s kA g s gt g
33 ‘ ‘ H = = oy
Involute leaf  Flower mutation 81 Etiolated of leaf edge Leafl mutation 129 Blackish green leal Leal mutation
Pa—q
s OHHERE o 5% 2 e e o e ot B o e
34 ) 52 H R
Involute leaf  Flower mutation 82 Nei?()(i;)trzglle;:}y Leaf mutation 130 Etiolated leaf Leaf mutation
i MW e o AT 5 2 Ly AR 57
Involute leaf  Flower mutation Etiolated leaf Leaf mutation Spray alienation Flower mutation
LA ERE 2 s 2 s NG e 3
36 Flower with Flowﬁak y; . 84 E HIH_ Eljl{ltf ; ?fk{ . 132 Caespitose H\ﬂ%ﬂ{
light color er mutation tiolated lea Leaf mutation branches Plant mutation
PR R S ENE S o ,
37 Flower with Fl ﬂ’:jcﬁ . 85 No; ;::Eomﬁe/ftgly ?+9&§ . 133 Hefb AR
light color ower mutation etiolated leaf Leaf mutation Other type
IR GRE e . e ;
38 Fl(ng \%ith R g6 . k& I ¢ 22 134 HAh 2 )
. Flower mutation Light green leaf Leaf mutation : Other type
light color yp
P N A N
39 Fl(jw/e@; v%ith R 87 T B ez 135 Hfb e
light color Flower mutation Etiolated leaf Leaf mutation o Other type
ik Gets 0% % ‘
40 Flower with S22 . 88 . Y NS . 136 HAp 27
light color Flower mutation Etiolated of leaf edge Leaf mutation Other type
n A e % Sk e . St
White flower  Flower mutation Yellow seed Seed mutation Other type
P e 00 sk T s Sf 2%
ite flower Flower mutation Yellow seed Seed mutation Other type
PR T (2 o ; e, 110 RTES
White flower Flower mutation Yellow seed Seed mutation Other type
R s 0 i Mg o Sf
White flower Flower mutation Yellow seed Seed mutation Other type
- . B L SRR - ,
B G A L2 G A <
45 Wh{t @Hﬁl TR . 93 Yellow seed, FF?J\X 141 Jefb AR
ite flower  Flower mutation dumpy silique Seed mutation Other type
pi S| R ] i 7578 HoAth 2 7Y
46 A . = A2 Fetise
White flower  Flower mutation 94 Yellow seed Seed mutation 142 Other type
yp
P N o sk FrF e s RO IR
White flower  Flower mutation h Yellow seed Seed mutation © Zhongshuang No. 9 Wild type
PR w5 o5 ek g
White flower  Flower mutation Yellow seed Seed mutation
ZAENA: e i e
49 Two flowers A HER7E . 97 s < ﬂl?ﬂ%&ﬁ.
with one stalk Flower mutation Yellow seed Seed mutation

1.2 77 3%
1.2.1

DNA #g 428 WEA M, #k & L%

BUS A bk, B A Rk OSSR G R
Murray %R IE (9 BCR CTAB ¥ 4 BE (5 20

DNA,
1.2.2

SRAP-PCR SRAP 5|#£

Y 1i At

PANS

Hy A T AR TR HOR IR 55 A PR =] & . 34

Z LS 19 25 FUFS | M REHLAL & A 646 X
SIS i R YR A T TE W RRE
() 24 XF5| 9 dl & H 6 A S b kG 3 38 43
Br. PCR K j=#pkiill : PCR J Wi fk & Ry 10 pl,
H A B DNA50 ng/pl)2 pl ddH,0 2.4 yl.
SRAP IE 651414 0.3 uL.2X Es Tag DNA
Polymerase (Fg b it 20 4 7%) 5 uL, PCR ¥ 4% 72
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¥k :94 CHIZEYE 1 min; 94 CA84% 1 min.35 C
Bk 1min,72 C#Ef#H 1 min, 5 PMEH;94 C7AF
P£ 1 min,50 CiB A 1 min,72 CZEf# 1 min, 35
APEFF ;72 CHEMP 10 min, 4 CAEfE. PCR ¥ 14
PP 80 g/ L AR AR P 5 VR s Tk e 458 e Fb Dk Ak )
1.2.3 SSR-PCR M 380 Xf 5|9y rh i &t 20 %
P IEW RUE M Z WS YIEH TXrA
ZAR AR P 1 4307, PCR K= ##6 . PCR J2
WK & g 10 pL. Hod B M DNA (50 ng/pl)
2 yL.ddH,O 2. 4 yL.SSR iE JZ [ 5| ¥4 0. 3
pL 2 X Es Tag DNA Polymerase (5 At 28 4 /)
5pl. PCR ¥ M P .95 CHAEPE 4 min;
94 CA8PE 1 min, 60 CiBk 1 min,72 CIEffi 1
min, 10 MG, B 06 FF IR KR EE R 0.5 Cs
94 CA8HE 30 5,55 CiB 2k 30 5,72 CHEf 60 s,
36 NMEF ;72 CHEff 4 min, PCR 4" 34 7= 4y H]
80 g/ L AR AR P 5 VR M Mk e 458 Je Pl Dk ks )
1.2.4 HWKELSSH SGITHRIKEE LA %
5 H SR 2 840, 5 M R R R R0 N
L AL AL 0T AL LT R0 Y
JRIREHE R, 28 E R SR/ (PIO Y PIC=
1= 3PS Sk Py R i A )
FSENE TR

A 0.1 4. Al FH NTSYSpe 2. 0 #p4F
TR Y SHAN 27 f1 UPGMA J7 ik i 17 %
FOr AT XF 139 ARG RS 5 R T NTsys-
pe 2.0 ¥R Dice 115 2 b BL Y 382 4% AH 0L 5
B(GS) . EE B (GD) =1—GS, F ] Struc-
ture 2. 3. AN EREHEA T REIARZE R 43 HT

2 HEXRHRM

2.1 ks #ie9 SRAP #1 SSR 447

M 646 4~ SRAP 5| ¥4 & v i 18 2 80
RIS W B M 24 X5 S
138 4> M, Bk & M R 9 5 b B8O #4720 Hr
iR ILYHE 360 A4 Horh 280k & 102
ARG A AR E] 4. 25 N2 AN
WP L B R 28,33 %, TEE A 24 Xt
SIMAH G 5 H A EmlS+Mell #1225
PR B £ (10), 5|1 ¥4 & Emll+ Me2l 51
B S XTGP 1 ~10 NN
SRAP B1¥#H & PIC 3 0. 17 (Eml14 + Me23) ~
0.85(Em15+Mell) . 0. 60(F 2),

MK 380 Xf SSR 514 i ik H 20 Xf 4 1 45
FEMZEMSIY . HT 138 4 My BR&R I
9457 O MO st A ZHEPE 4 . 45 R RT3 15 2
196 A7 i, o Z 8 R A7 50 91 A4S, P35 4. 55
MO LR RN 46, 43% , & 20 X5
Py s 2~8 M Z2EMEA A, Hh 5
CB10028 ¥~ 14 | 8 4>, 51 ¥ Nid-Co6 I 5| ¥
Nald-DO7 fX4 ¥4l 2 2BV, SSR 514
4 PIC 2y 0. 21 (Nid-D09) ~0. 80 (CB10028) ,
SR 0.59(3k 3),

2.2 RESW

F£F SRAP #1 SSR #ric B, 139 44 kL 9§
P2 G A5 5 9 591 A~ st AL AR R 4. 138 A
RS RERE A RE C F R 9 B AL A L R B
0.50~0. 82, - 0. 70, B it 4L AL & K55 1k
St AL RS, LL 0. 02 S 4l BE IE AT UOBU A A A
139 Al 56 A4 ) 8] 1Y 352 42 R 25 2y 0. 09~0. 52, F
#3870, 29, F A7 No. 33 #1 No. 20, No. 108 FI No.
20 AL IE B e /.o~ 0. 523 No. 46 F1 No. 40, No.
41 #1 No. 46 ,No. 63 F1 No. 85, No. 80 FI No. 85,
No. 121 F1 No. 130, No. 130 F1 No. 131 [a] 1 it 1%
PR R /N R 0,09, 84 %6 B 38t 4% I B B 4 4y
ATE 0. 21 ~0. 37, AL HE B /N F0. 214 699 4>
(7.3%) AL B KT 0.37 & 840 (8. 7%,
97 % [ AL BE B A3 A AE 0. 17~0. 42(& D,

R4l SRAP F1 SSR #ric &4l . #| 1] UPGMA
T RAEE (B 2), 4553 139 A E L5
52K (Cluster [-V).Cluster T B 44 ™M B4
A Horr 25 NAERAE B RE 12 A5 AS R R, 5 A
T 798 AZ A RE, 1A ff R 98 28 b1 R RN L ik A4 L © o
X9 457 544 AR ] B 35t AE AR R B 0. T4~
0.91, Cluster I t 32 P RHEH AL, Hp 4 76
EARMIRE, 2 SIS 8 AN Fh S AR AR, 9 A A
TERATRRE 3 A BRI IS MR}, 6 A FoAh 2 R 2%
SRR RL s 32 A B4 LR (1 35t 14 AH AL R Bl 0. 73~
0.91, Cluster [l i 8 AR AL, Hidp 3 7B %
AR L A SRAR BB 2 AT AR LA
ARG RRL 1 A A S BB )5 8 > 5 A8 B K}
BB AL AL R B 0. 73~0. 85, Cluster IV 40
RASPERH R Horp 21 DN IE AR R, T A
SABMBE 2 DR AR MRE LA AR IR S AS R
2 MARIUGEAZIARE T A A S RUR RL 5 40 A58 A8
A REE] Y 35t 15 AR AL R Bk 0. 67 ~0. 88, Cluster
VALHE 15 S RASM K, Ho 8 AS1E A ML, 3
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SR AF A 3 EMS RS AU R 2 T3 1 2 BV S AT

+ 859 -

AR 3 AR IR 1A HA 2SR
FEAE R X 15 A A8 bR 10 38 A5 R DL R HCR
0.62~0.75, FrAftikay 138 4> S AZ BB BEA 1%
R2 SRAPSIMEBEARYIBER

BTS2 A8 A SRS R S B %2

Table 2 The SRAP primer combinations and their amplified results

iE// 555" 3"

B

Z MR

o5 = HE KM=/
’:ﬁﬁj— SRAP 51 m'ﬂ R Forward // Revere primer Amplified  Polymorphic £ HLH:?/A PIC
Code SRAP primers (53" band band Polymorphism
Sequence O >0 ands ands
GACTGCGTACGAATTATT//
1 Eml+ Me22 14 3 21.43 0.58
mLmve GGTGAACGCTCCGGAAG ’
GACTGCGTACGAATTATT//
2 Eml+ Me27 12 3 25. 00 0.50
ml - Me GTACATAGAACCGGAGT 7 7
GACTGCGTACGAATTATT//
¥ Eml+Mes1 CAGGACTAAACCGGATA 22 3 13. 64 059
1 o Me2t GACTGCGTACGAATTATT// " , I 13 oot
m ¢ GAGTATCAACCCGGATT : "7
GACTGCGTACGAATTTGC//
Me : 7.27 }
> Em2-+Meb TGAGTCCAAACCGGGAT 1 3 ar.z 0.23
GACTGCGTACGAATTGAC// _
6 Em3+Me22 17 5 29,41 0.76
GGTGAACGCTCCGGAAG
; N GACTGCGTACGAATTAAC// 0 \ 45 53 o 6o
e TGAGTCCAAACCGGACA : o
GACTGCGTACGAATTAAC//
Em5-+ Me31 17 5. 29 .7
8 m+ Me3 CAGGACTAAACCGGATA 6 85 0-76
GACTGCGTACGAATTAAC// i
9 EM5 -+ Me30 17 G 29. 41 0. 68
e GACCAGTAAACCGGATG ’
GACTGCGTACGAATTGCA//
10 Em6-+ Me22 16 6 37. 50 0.77
m6+ Me GGTGAACGCTCCGGAAG ’
" Mol GACTGCGTACGAATTATG// " ) oL i3 oo
m ¢ TGAGTCCAAACCGGAAG : :
GACTGCGTACGAATTCTG// N
12 Em8+ Mel9 AV A AVLAAT " 16 2 12. 50 0.33
TTCAGGGTGGCCGGATG
GACTGCGTACGAATTCTG//
13 Em8+ Me21 o L AVAR S L 15 4 26. 67 0. 55
CTGGCGAACTCCGGATG
" 0 Va2 GACTGCGTACGAATTCAC// . ; S 061
m ¢ GGTGAACGCTCCGGAAG . :
A CTOCOTACG el
15 Em104Me25 GACTGCGTACGAATTCAC// 19 5 26. 32 0.71
CAAATGTGAACCGGATA
GACTGCGTACGAATTCAG//
16 Eml1+ Mel4 13 5 38. 46 0. 63
m ¢ TGAGTCCAAACCGGAGG ’
3ACTGCGTACGAATTCAG// A
17 Eml1-+Me21 GACTGCGTACGAATTCAG, 12 1 8. 33 A
CTGGCGAACTCCGGATG Monomorphic loci
GACTGCGTACGAATTCTA// i
3+ Me3: B 45. 45 .
18 Eml3+Mess GATTGCATCACCGGATG 1 ’ 5.4 0. 71
GACTGCGTACGAATTCTC//
19 Eml4+ Mel4 & 12 3 25. 00 0.53
ml4+Me TGAGTCCAAACCGGAGG ? ?
. ) GACTGCGTACGAATTCTC//
20 Emld+ Me23 S ALLAA L - 14 2 14. 29 0.17
AGCGAGCAAGCCGGTGG
GACTGCGTACGAATTCTC//
21 Eml14+ Me29 22 6 27.27 0.79
m ¢ ACAGTCATGCCGGAAT
22 Em15+ Met GACTGCGTACGAATTCTT// 17 5 29. 41 0. 69
m ¢ TGAGTCCAAACCGGACA : :
’s o Vet GACTGCGTACGAATTCTT// » . i g o7
- ¢ TGAGTCCAAACCGGGCT S e :
GACTGCGTACGAATTCTT//
24 Eml5+Mell 1 1 55. 5 .85
ml5+Me TGAGTCCAAACCGGAAG 8 0 09. 96 0- 85
47 Total 360 102 13.72
SE-¥ Average 15 4,25 0. 60

2.3 BUBEESEHIW

4% SRAP 1 SSR § 4 45 5, | F§f STRU-
CURE 2. 2 54X 139 444 0 i 47 B 4 45 44 43
Bro FRIEAS[E] & (BB 6N LoP (D) E, K k=
5 B A B KE 139 SR S 5 A

(GI~GV.E 3. GI 4 44 DRAM K H
23 A AERAEM R 13 A RAE R A 5 A BT
RALRIRE 1A F R AR T AR TSR
FOSERFA R R X9 575 L6 R 2K Cluster
T v 384> 58 78 b kR EE Al A RS TR W95 7,
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#3 SSRE¥EE JEFELH . SEMFHHM PIC
Table 3  The PIC, total and polymorphic fragments per SSR primer

E//!iEJ'WJ Hl(5'—3") BAWH MW oy
pr=g=} IH A I b /0
Eﬁ? S;?RAAPPQ'I%’E N Forward // Revere primer Amplified  Polymorphic %T tE LK?/‘A PIC
.oae primers Sequence (57931) bands hands olymorphism
. CATTCACAGGACCAGAGC //
1 CB10569 CAAAGCCAAGACAACCAT 9 6 66. 67 0. 67
AAAAATAAATACAGCGAACC // . _ .
2 BRAS120 ACCTTTAGCAGCTAATCATC 6 3 20.00 0.55
. CTGCACATTTGAAATTGGTC// )
3 CB10028 T A COA S s 12 8 66. 67 0. 80
AATGGGAAGCTCGTCGAA // _ _
4 MR049 AATTATGCCAACATCCTACGG 10 o 50. 00 0.76
. GTTGCGGCGAAACAGAGAAG// i
5 0111-G11 e G TV e 13 5 38. 46 0.76
. / GAGACGATGCAAAGATCG// .
6 CB10364 I C = TN 11 3 27,27 0. 56
s CGGTCAGATTCCAACAGA // _
7 CB10373 GCCATCTCAGAGACGACA 9 6 66. 67 0.56
e ATAAGGCCGATGTTTCCTCC//
8 Nid=C11 CACAGTTGCTTTGGATCTCG 7 3 12. 86 0. 54
o CAGAGGCGAAAACGAGAGAG //
9 Ni4-Co6 TTTATAGACTTCCCGTGGGC 8 2 25.00 0.34
GTTCATTTGACGGCAACTCTC// . . .
10 BRAS004 CGCCAACGAAGCAGGTC 8 3 87.50 0.54
_ GCTAGTTTACGCGGCGG// _
1 Ra2-A05 AAACGACATCGGCAAAGAAG 7 6 85.71 0.35
‘ ACTGAAACTTACTAAAAGAGAGA//
12 Nal2-D09 T RS ool A 18 6 33.33 0.76
TCTTCAGGGTTTCCAACGAC // _
13 0111-HO02 AGGCTCCTTCATTTGATCCC 12 6 50. 00 0.70
. GTGTGCAGGAAACGATGTTC //
14 0113-G05 GGGAGTTTGAAGAGAAAGCG 10 6 60. 00 0.70
. . GCAGCCTTCAACTCCCATAGA// i .
15 BRAS061 TGGGTTCGAGCAGGGTTC 6 3 50. 00 0.55
e CTATGGTTCATCTTTCGCCG // o _
16 Nal4-Fl1 CATGCTCCAACCACAGTTTG 11 6 54.55 0.75
o GCATAACGTCAGCGTCAAAC // i
17 Nal4-Do7 CTGCGGGACACATAACTTTG o 2 40.00 0. 87
) TTCTCCACACCAAGCAACAC // .
18 0113-Doz TACAGGCTTGGTCGTTTTCC 1 4 36. 36 0. 66
) AAAGGACAAAGAGGAAGGGC // _ .
19 AL TTGAAATCAAATGAGAGTGACG 15 0 33.33 0.21
) CTTGAAGAGCTTCCGACACC // .
20 0112-E03 GACGGCTAACAGTGGTGGAC 8 3 87.50 0.78
4t Total 196 91 11.87
1y Average 9. 80 4.55 0.59
1 400
1200
g’ 1 000 [
S
2 800f
&
~ 600
E=
400
200 | I I I
0 L L I} L 1 Lom |l ml I L L 1 1 L L I L l 11 L L J
SE8338ES222ZR838388888393I32342
OO O OO OO oo oo o0 oo o ooc o o oc o oo oo oo
BAEFEE  Genetic distance

Bl XBMBEEEESRYESGTERE

Fig. 1 The frequency distribution of genetic distance between experimental materials
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0.62 0.69 0.76 0.84 0.91
GEAR R h e fa Ry e 2 A5 kB Purple flower mutation; #8 €4 2828 k1B Orange leaf mutation; ¥ W 4 FFh 75875 Light blue
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Dark red other types of mutation
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Fig. 2 Dendrogram of 139 materials generated by SSR and SRAP molecular markers

Cluster [ H' 2 A~ %2544 8}, Cluster [[H 1 %
AR}, Cluster Vi 2 ARZEMK. G 1B
16 RASFRE, Horh 5 AN ERZRRE 3 A5 AR
FBE 3 AR ASBERE L 2 A BRI S8 A bR, 3 A
HoAth IR 5 A 4R s 45 R 243 #1 Cluster IV H 5

NGB R K, Cluster VA 11 AR B, G I
LG 14 SRR Forp 4 D IER R RS AR
AERERE 2 AR TR 1 MR R AR R 2 A
HoAb IR 58 28 B 45 4 45 2 2 70 At Cluster [
1 7 A RAER R Cluster VY 4 A1 Clus-
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Molecular Genetic Diversity in EMS-induced
Mutant Progenies in Brassica napus L.

YUAN Rungin'?, QU Gaoping’?,GUO Yuan'? and HU Shengwu'**

(1. State Key Laboratory of Crop Stress Biology in Arid Areas, Yangling Shaanxi 712100,China;
2. College of Agronomy,Northwest A&F University, Yangling Shaanxi 712100, China )

Abstract This study was designed to analyze genetic diversity of EMS-induced mutant progenies in
Brassica napus L. using simple sequence repeat (SSR) and sequence-related amplified polymorphism
(SRAP) molecular markers. The selected 138 M, mutant strains of B. napus cv. ‘Zhongshuang No. 9’
which served as the control,with abundant morphological variation in leaf,flower and silique organs,
was analyzed by 24 SRAP and 20 SSR primer pairs. A total of 360 amplified fragments including 102
polymorphic fragments were detected by 24 SRAP primer combinations, with an average 28. 33% of
polymorphic fragment percentage and 0. 60 of polymorphism information content (PIC) value;where-
as, 196 amplified fragments containing 91 polymorphic fragments were detected by 20 SSR primer
pairs,with an average 46. 43 % of polymorphic fragment percentage and 0. 59 of PIC value. The genet-
ic similarity coefficient between 139 experimental materials varied from 0. 62 to 0. 91. The cluster and
population structure analysis exhibited that experimental materials are not exactly classified depending
on phenotype mutation. In general, EMS-induced mutations in ‘Zhongshuang No. 9’ can be detected
at the molecular level and there are extensive genetic differences among the mutant progenies.

Key words Brassica napus L. ;EMS-induced mutant; Genetic diversity; SSR marker; SRAP marker
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