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Abstract: [Objective] In order to investigate the Genetic diversity and genetic basis of rapeseed (B. napus L.) in China,

[ Method] Total 130 accessions developed in different years since 1949 were analyzed using SRAP (sequence-related amplified

polymorphism) markers. [Result] A total of 509 amplified fragments and 123 polymorphic fragments were detected by applying 25

SRAP primer combinations. The polymorphic fragment percentage was 24%. The number of amplified fragments and polymorphic

fragments per primer combination were 20.4 and 4.9, respectively. 130 B. napus accessions were divided into four groups of A, B, C

and D at genetic distance of 0.12. About 78.5% of total accessions were classified into group C. Group C could also be divided into I,

IL, III, IV and V sub-groups at genetic distance of 0.10. About 58.5% of total accessions were classified into sub-group I, indicating

the genetic diversity of 58.5% accessions of total was poor. The results demonstrated that the genetic basis of B. napus L. accessions

released before 1980 was the narrowest while those released in 1980s reached the widest. In 1990s, the genetic distances of B. napus

L. accessions declined again. The genetic basis of B. napus L. accessions narrowed further after 2000. Though the difference of mean

genetic distance between accessions bred in 1990s and after 2000 did not reach a significant level, the difference in mean genetic

distance in different periods was at 0.01 or 0.05 significant level. The difference in mean genetic distance between accessions bred in
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China and introduced from abroad reached a significant level at 0.01. [Conclusion] All these results showed that SRAP markers

were economic, effective, and reliable.

Key words: B. napus L.; SRAP; Genetic diversity; Genetic basis
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Table 1 Names, origins and years of release of tested B. napus L. accessions

ELRe Al (R A SV HHEA
Code Accession Origin Year released

9 #5128 Su128 TIREARNFR BT Tiangsu AAS" AP Unknown
10 7033 LRI A FL 2 BE Anhui AAS ANBE Unknown
11 Porozanski [E 4L Exotic APE Unknown
12 86-10 WA A FHERE Hunan AAS A Unknown
13 3 #)-1 Ligora-1 [ 4} Exotic A Unknown
14 537 APE - Unknown APE Unknown
15 Dong-Hae23 [E4F  Exotic AP Unknown
16 1-227 J4)I|44 Sichuan Province AN Unknown
17 JRM 158 Suyou 158 1.5t 14 Jiangsu Youlite 2002
18 75 15 Suyou 1 YLK Jiangsu Taihu 1999
19 #3135 Huashuang No.3 el ks HAU? 1998
20 Bleh 2 % Nongyou No.2 Hft & 4l B 2Bt Gansu AAS 1984
21 # 14 5 Qinyou No.14 H A AR BE Qinhai AAS 1994
22 Y 12 %5 Huyou No.12 AR Bt Shanghai AAS 1987
23 yith 14 %5 Huyou No.14 F#g AR RHEBE Shanghai AAS 1996
24 Y 15 % Huyou No.15 AR RFA B Shanghai AAS 1997
25 Y1 16 5 Huyou No.16 iR RL4 B Shanghai AAS 2002
26 Y 17 % Huyou No.17 bigAN R B Shanghai AAS A1 Unknown
27 5200 Herpoll K2 HAU APE Unknown
28 5900 ferR LK 2E HAU A¥E Unknown
29 1141B gl K% HAU AP Unknown
30 M Huayehui #9175 Hunan A1 Unknown
31 JIl3#h 17 Chuanyou No.17 P94 £k L2 Be Sichuan AAS 1992
32 JIl3#h 18 Chuanyou No.18 PO A8 Ak Bl B Sichuan AAS 1998
33 J1l3h 20 Chuanyou No.20 PN Ak Bl 2Bt Sichuan AAS 2000
34 #HIW 6 5 Zheshuang No.6 WA A FHEBE Zhejiang AAS 2003
35 WA 72 Zheshuang 72 WHLA AR FI Bt Zhejiang AAS 2001
36 il 605 Gaoyou 605 W K%  Zhejiang University 1998
37 X5 %5 Zhongshuang 5 rpE AL L2 BT OCRI, CAAS? 1999
38 *HXL 6 5 Zhongshuang No.6 rpE AP RNEBEMELIT OCRI, CAAS 2000
39 H1XL 7 %5 Zhongshuang No.7 o EfOL R BEHUEL ST OCRI, CAAS 1998
40 "HXY 10 5 Zhongshuang 10 rhEAOL R BEHEL T OCRI, CAAS 2003
41 W 15 %5 Xiangyou No.15 5 AR ML K 2% Hunan Agricultural University 1997
42 FB 252  Zheng 252 TR A AR BE Henan AAS 1990
43 #aih 15 Yuyou No.1 A A FHEBE Henan AAS 1986
44 3 2 %5 Yuyou No.2 A A FHEBE Henan AAS 1989
45 71 12 5 Ningyou 12 LI RN FF B Jiangsu AAS 2003
46 743l 10 5 Ningyou 10 LI AR B Jiangsu AAS 1997
47 rf1l 821Zhongyou 821 cpE OB BE LT OCRI, CAAS ANBE Unknown
48 "HXY 4 %5 Zhongshuang 4 hEAOV R BEHEL T OCRI, CAAS 1994
49 *H XL 3 5 Zhongshuang 3 rpE AP REBE MELIT OCRI, CAAS 1993
50 HIXL 9 %5 Zhongshuang 9 OV BEUELFT OCRI, CAAS 2002
51 ¥ 2 5 Huyou 2 FiEAR R EBE Shanghai AAS 1971
52 e 2 45 Xinhua 2 VL# KA Jiangsu Taicang 1970
53 Hih 15 Ganyou 1 pE AP REREMELT OCRL, CAAS 1965
54 £t 8 5 Huayou 8 rpE AP RN BEMELIT OCRI, CAAS 1969
55 il 3 5 Xiangyou 3 WA A FHEBE Hunan AAS 1973
56 Hill 4 %5 Yiyou 4 PO)I'EL 5 Sichuan Yibin A Unknown
57 7 6 %5 Yunyou 6 “MALNFERE Yunnan AAS 1959
58 Oro %K Canada 1976
59 Y1 9 %5 Huyou 9 Fig A FH#BE Shanghai AAS AP Unknown
60 i 1 5 Dangyouzao 1 LZHCMYR Anhui Dangtu 1982
61 L= 4 %5 Zaofeng 4 B4 Ml RF2= Bt Shanxi AAS A#E Unknown
62 Bk 3 %5 Shanyou 3 B8 Ak R # PR Shanxi AAS 1971
63 2 FEMERSE Ankang Shenli Bt AL B2t Shanxi AAS A1 Unknown
64 Z:M 3 %5 Qinyou 3 Bt RO Shanxi AAS 1980
65 ‘Hil 55 Ganyou 5 rpE AP REBEMELIT OCRI, CAAS 1977
66 4E3% 1 5 Huahuang 1 il K% HAU 1990
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438 1 Continued Table 1
P Al (R A SV HEHEN
Code Accession Origin Year released
67 ¥ 1 %5 Ganyou 1 TLVGAE ARV L7 Bt Tiangxi AAS 1973
68 Z il 8 %5 Yunyou 8 HEA RN EEBE Yunnan AAS AN Unknown
69 fytyth F Wanyouzao LR RN ELZBE Anhui AAS 1965
70 F42 55 Zaofeng 5 B4 A bR Bt Shanxi AAS ¥ Unknown
71 i 1% Yuyou 1 YEVEA AR ERE Jiangxi AAS ¥ Unknown
72 AeHk 27 5 Norin 27 HA Japan AP Unknown
73 Parter [4h  Exotic AP Unknown
74 UL 2 5 Qianyou doublelow 2 FEINEARNFE B Guizhou AAS 1996
75 "X 8 % Zhongshuang 8 i AR BRI OCRI, CAAS 2001
76 FIi 4 5 Fengshou 4 VU )18i#6 £ Sichuan Xindu County AP Unknown
78 Wi 8 %5 Zheyou 8 WHLA LRI B Zhejiang AAS AP Unknown
79 T 8 5 Ningyou 8 TLIRAE RV R BE Tiangsu AAS 1985
80 I 10 5 Xiangyou 10 g1 Hunan Huaihua 1985
81 203 2 %5 Hongyou 2 PU)Il#R Sichuan Chengdu 1975
82 JI 17 %5 Wanyou 17 PYJs £ Sichuan Wan county 1986
83 HRMER] Early Shenli A AR B Fujian AAS ¥ Unknown
85 Tower &K Canada 1976
86 JIli 11 Chuanyou 11 PUNE RN R E B Sichuan AAS ANPE Unknown
87 B4 8 %5 Qianyou 8 BN RAFLEBE Guizhou AAS 1972
88 73-1-2 SEIMHPELIT Guizhou Oil Crops Institute AP Unknown
89 Bith 15 Nongyou 1 HR AR FBE Gansu AAS 1988
90 060024 AL RRE BE MR T OCRI, CAAS A#E Unknown
91 Pivot [E4F  Exotic AP Unknown
92 AHk 3 5 Norin 3 HA Japan AP Unknown
93 B4 12 5 Qianyou 12 BN RAFLABE Guizhou AAS 1999
94 ¥ 14 %5 Qianyou 14 SN AN EL2EBE Guizhou AAS 2002
95 #4418 5 Qianyou 18 BN RAFLABE Guizhou AAS 2003
96 Westar &K Canada 1982
97 (1t White flower Fg Al RHEBE Shanghai AAS A#E Unknown
98 FLH4E White flower I Africa AP Unknown
99 #H 7 %5 Zheyou 7 WHLAE MV R4 Bt Zhejiang AAS 1979
100 HILHZE Wujiu Rapeseed WHLAE MV R4 Bt Zhejiang AAS 1970
101 #Eih 6 %5 Huaiyou 6 YLIRERT Jiangsu Huaiyin 1972
102 BRHEIZE Yuejin VLA FBHIT North-west Agricultural Institute 1957
103 Z4H Laohonggan HIEE A RN EL2= B Hunan AAS AP Unknown
104 Fi R Fengyouzao YLVEA AR ERE Jiangxi AAS A#E Unknown
105 @il 15 Fuyou 1 A RV R BE Fujian AAS 1989
106 [ % Luao [H4F Exotic AP Unknown
107 Mk 16 %5 Norin 16 HA Japan AP Unknown
108 i €3 2% Naihan Rapeseed AP Unknown AP Unknown
109 Ceres [H4F Exotic AP Unknown
110 Ligora 4 Exotic A#E Unknown
111 Start [H4F Exotic AP Unknown
112 P21 [E4h Exotic ¥ Unknown
113 /R Aopal [E4h Exotic ¥ Unknown
114 Jupiter 4 Exotic AP Unknown
115 #3045 Huashuang 4 gl K% HAU 2003
116 21935 % Line 21635 el ke HAU AP Unknown
118 6026 Rl ke HAU AP Unknown
119 11 88 You 88 Rk RE HAU APf Unknown
121 8908A X R2 rhEARN A BB T OCRI, CAAS A Unknown
122 8908A T EARN A B BT OCRI, CAAS A1 Unknown
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TR Al (R) 2K K EH T
Code Accession Origin Year released
123 R6 AR RRE Bl R IT OCRI, CAAS AP Unknown
124 6098A X R6 AR RVE Bl R IT OCRI, CAAS AP Unknown
125 M40 Peng 40 AR RVE Bl R IT OCRI, CAAS AP Unknown
126 431 5 5 Huashuang 5 b K% HAU 2004

127 R2 AR RRE Bl R IT OCRI, CAAS AP Unknown
128 8908A X R6 AR RVE Bl R IT OCRI, CAAS AP Unknown
129 ‘77 14 Ningyou 14 TLIRA AR EBE Jiangsu AAS A Unknown
130 6098A X R2 AR RVE Bl R IT OCRI, CAAS AP Unknown
131 6098A AR RRE Bl R IT OCRI, CAAS AR Unknown
133 HHIHAIT 1 %5 Zhongyou 1 rpELRMERREBE R IT OCRIL, CAAS 1986

136 D4111 AR RVE Bl R IT OCRI, CAAS AR Unknown
137 D4113 AR RVE B R IT OCRI, CAAS AR Unknown
139 23576-6 A Unknown AFE Unknown
140 415 Qinzal FHHFE AR B Qinhai AAS AP Unknown
142 I1 %% 367 11za367 AP Unknown AFE Unknown
143 Bronowski % Poland 1995

148 P8 Tam AR K2 South-west Agricultural University A Unknown
149 SV32 Tam AR K2 South-west Agricultural University A Unknown
150 SH56 PaR AR K2 South-west Agricultural University AP Unknown

" AAS: Academy of Agricultural Sciences; 2 HAU: Huazhong Agricultural University; ¥ OCRI, CAAS: Oil Crops Research Institute, Chinese Academy of

Agricultural Sciences
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Table 2 Sequences (5'-3") of SRAP forward and reverse primers used in this study

K154 Reverse primer

1IE[51%  Forward primer 1E11 514 Forward primer

Mel TGA GTC CAAACC GGATA Mel3 AGC GAG CAA GCC GGT GG
Me2 TGA GTC CAAACC GGA GC Mel4 GAG CGT CGAACC GGATG
Me3 TGA GTC CAAACC GGATG Mel5 CAAATG TGAACC GGATA
Me4 TGA GTC CAAACC GGA CA Mel6 GAG TAT CAACCC GGATT
MeS TGA GTC CAAACC GGG AT Mel7 GTA CAT AGA ACC GGA GT
Me6 TGA GTC CAAACC GGG CT Mel8 TAC GAC GAATCC GGACT
Me7 TGA GTC CAAACC GGT AA Mel9 CACAGT CAT GCC GGA AT
Me8 TGA GTC CAAACC GGT GC Me20 GAC CAG TAAACC GGATG
Me9 TTC AGG GTG GCC GGA TG Me21 CAG GAC TAAACC GGATA
Mel0 TGG GGA CAACCC GGCTT Me22 ATCAGT CGG ACC GGATT
Mell CTG GCG AAC TCC GGA TG Me23 GAT TGC ATC ACC GGATG
Mel2 GGT GAA CGC TCC GGA AG Me24 CTT ACT TAG ACC GGA GT

Eml GAC TGC GTA CGAATT ATT
Em2 GAC TGC GTA CGAATT TGC
Em3 GAC TGC GTA CGAATT GAC
Em4 GAC TGC GTA CGAATT TGA
Em5 GAC TGC GTA CGAATT AAC
Em6 GAC TGC GTA CGAATT GCA
Em7 GAC TGC GTA CGA ATT ATG
Em8 GAC TGC GTA CGAATT CTG
Em9 AGG CGG TTG TCA ATT GAC
Em10 TGT GGT CCG CAA ATT TAG

FI5E 350 B2 IR oG 5 5k

M3 M 8, X, I 2 AR AT 8. A
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1.2.4 B ZREMEM SRAP 08T FIFIE 21 25 Xf
5 A3 - BBl DNA FESL3E4T PCR 47886, U 4E
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Nei Ml Li S 770 HE: GS=2X1/ (Xi+Xy),
GD=-InGS. HH1 X, Xo 7395 4 Jskt LR IR B A b

Cluster #AT53H7, LM 47 (UPGMA) #4 4
KKK AN rEFEEL RS GD=X (GDi/[n(n
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TG PR B IR 22 S R PER 40 R F SAS Ao #T .
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HEAT IR, 1938 93 AN 3G J5 4y BLUf o S )y 20 22 Sy
W BT IRBIR G A . Ba 92bs TR 1
HHAR 25 NEIAHE (E 3. A5G
10~50 N H947, 25 NI G I 509 4, 8
A AT 204 4 A GIWHETE 2~12
AN, 25 AL A I E 123 N2 S,
SEA I A 4.9 DM 8514
G R 2 AR BN 12%~60%, T340 24%.
1 25414 Emd—Med (1) SRAP 73 o W [K17=4)
B, FERT 800 bp Xk, ¥ w2 H2, A5 H
N, AL, 7E 100~800 bp JUFE K, ¥ #9H 5
THEAESE, BB 2Rk AX—H5 . /NT 100 bp
My 2 50, ASPEA, BT Tl %
2.2 BED
ERAKE (E 2 b, HAILFESEEG RN
T AR B B AR/ SRS, L 3 SRk 27
(GD 0.08). ¥l 15 559 16 (AL 50 F I

Fz 3 SRAP SIS . YT LS ST

%, GD0.10). Py 1 555 Westar (334 Midas Il %%,
GD 0.06). 8908A. 6098A. 6098A X R6. 8908A X R6.
6098A X R2. R2 15 R6 (GD 0.08). #iih 158 (2 /14)
Lo 145 (B 5RIENZ, GD0.08). ¥l 14 55
i 18 45 (GD 0.06) -F 4 5 5 HE 5 45(GD 0.08).
2 1S5 HM 55 (GD 0.08). HXLS 55X
6 5 (A Hm 821 iM%k, GD 0.05). X%, Ffa]
AL A B 4476 0.05 F) 0.10 2 [A], Dong—Hae23 F
111227 Z A {54 BE 25T 0.0233, LT i —A4 k.
FEIAEREES 0.12 4b, FKE 130 43 H RS i i Fi o
A. B. C. D3, &N/ naH 3. 16, 102 F1 5 M5
B, K53 A By D 3R 24 A, S
B 18.5%, Hoer 102 AR C 28, 7 78.5%,
Ui o R AP IR 2R R B = . A 2R
A AR5 ) SRR il 14 455 B JSRE 513 B
S A E R H O R e R C RIS TR EER
oy H S g P D RBENR AR, EiR R

Table 3 Total and polymorphic fragments number per SRAP primer combination

s SIS I5Liie s ZSEHEL 2%
Code  Primer combination No. of total fragments No. of polymorphic fragments Percentage of polymorphic fragments (%)
1 Eml1-Me7 20 12 60.0
2 Em1-Me9 10 4 40.0
3 Eml1-Mel0 18 6 333
4 Eml-Mel2 19 5 26.3
5 Eml-Mel4 20 4 20.0
6 Eml-Mel5 11 3 27.3
7 Eml-Mel8 15 3 20.0
8 Em2-Me6 13 4 30.7
9 Em2-Me22 50 8 16.0
10 Em2-Me23 20 6 12.0
11 Em3-Me4 18 6 333
12 Em3-Me6 12 3 25.0
13 Em3-Me7 15 4 26.7
14 Em3-Mel4 10 2 20.0
15 Em4-Me4 18 4 222
16 Em4-Me9 28 4 14.3
17 Em4-Mel4 20 7 35.0
18 Em4-Mel5 26 5 19.3
19 Em5-Me5 16 4 25.0
20 Em5-Mel3 30 5 16.7
21 Em5-Mel6 30 4 13.3
22 Emé6-Mel 20 7 35.0
23 Em6-Mel2 30 5 16.7
24 Em8-Mel7 20 5 25.0
25 Em10-Me19 20 3 15.0
S Total 509 123 -
P44 Average 20.4 4.9 24.0
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Fig.1 SRAP fingerprint of 46 B. napus L. accessions generated by primer combination Me4 —Em14 with a 100 bp ladder on left side

(The accession codes are the same as those shown in table 1)
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2.3 mMiEE

2.3.1 RIS A S st e SR e x e
A BRI 59 A dnfl, $ 1980 4ELART. 1981~
1990 1991~2000 1 2000 4ELLJG 4 AN, X 4

AN W E ) SRR s A itk . 3R 4 T DL 1980
A AR FRD ot Pl )3 A B 125 110 738 2 e RSP B4 8 A e g
/0N, T 1981~ 1990 47U 18] B s 1) it e PR A8 A B 25 (1)
B IE L 1980 AF T A B S A BT BT i AR
B RSB I 4 ANFBEP R K. 1991~
2000 4E[H)F] SRR IREAL A 25 1981~1990 4EMMIHHT
Fito 2000 4 LU (0 SRR st A e s SE R — 20 N R %2
S PRI £ R, 1991~2000 4] 2000 4
DA BT b P ) ) P2 s A R 0 2 e AN [ 3, 80 4F
R B 80 AFEANE Uy 124yt A% i 2 [
ZE5IRF] 0.01 K, 80 AL 90 EACH U
Tl A% P B 22 SR H) 0.05 1 BE K. XALERY
o W R R B A S BRI DU . 20 T4 80 4F
AT, BRI A, KER A RS K
MR RGEE . W E RS F MR, &HE
X 1950~1982 AFH [H ) H W AL S i i R 1% 4y
M2 W2 R S i 2k (0 5 R s 97.33%5) 1 1980
LR, T E TR EVEE AT R MR E RO, B
(A 22, DRI A B 30 PR e =5 ot e 19 1 A 22 R
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A SR E A BT ), IS A
D, BUE SRR AR B AR N . 2000 FELLE, X
AMEWFFSE (R 4.
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Fig. 2 Dendrogram of genetic relationship among 130 B. napus L. accessions detected by SRAP (The accession codes are the same as

those shown in Table 1)
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Table 4 Genetic distances of B. napus L. accessions bred in different time periods

FR AL IR/ NEAE P R KB AT B SR g D
Period Accession number Minimum genetic distance Maximum genetic distance Average genetic distance
1980 4F- LA Before 1980 18 0.0578 0.2530 0.1452 a
1981~1990 13 0.1001 0.3920 0.1966 ¢
1991~2000 18 0.0493 0.3327 0.1779 b

2000 4F-LLJ5 After 2000 10 0.0606 0.2877 0.1726 b

D A ) BT A BB A 0.05 AP 12 R 3

Mean genetic distances followed by different letters are significantly different according to LSD at 0.05 level

2.3.2  GlHEARN S E N E B RE AR AL X 23
AN E A [EE SRR A 107 AN F R SR AT I AL B
BTSRRI AR R B AR R
K, IEE] 0.0377~0.4193. [E A5 k&R s A% R 2
AR ZIEE RN, A 0.0606~0.2917. [ P F &

&5 SIHFMERNEMHRAIIEEERS

(1)~ 45 T A 2 LG 5 | B A Bl )P B it A B R,
ZEFHIEE] 0.01 (IR R E /KT o S5 A IRVE Hh [ K H
T ARG R, (Rl K E R LA S 1
AWRES T3, EH N TES T EARESXKN. RAE
KA IR R S (3R 5D,

Table 5 Genetic distances between B. napus L. accessions introduced and bred in China

s Hh /N A B Y I KA A B Ry VA D
5'%{)? Accession Minimum genetic Maximum genetic Average genetic
Origin number distance distance distance

5| 1t 5 PR Introduced cultivars 23 0.0606 0.2917 0.1676 a

P T5 Bl Cultivars bred in China 107 0.0377 0.4193 0.1760 b

D AR BRSPS AR EE B TE 0.01 P LIS B2

Mean genetic distances followed by different letters are significantly different according to LSD at 0.01 level

3 iTit

SRAP Hrit&7E M4 E A DNA 2 Fhrid it
SRR SRS IR 1) —FBi WL T PCR [ DNA 4> 1
PRILEIAR . SRAP brid 514 ¥t 5, 17 bp [FI1E 4] 5]
Y. 18 bp MR 5IHILL K 50°C IR G B (R T4
WhEE RIGFE . IEM TSI CCGG R n) 5 | H)1T)
AATT FIR OB 15 SRAP ARiC 22 0] T I ) 352
FE (ORF) HEATH 1Y, #&m T¥ Mg RERNALIAHH
Ketko B TFRA PCR Y, AFER RFLP bric JEEE
SR Al AR BE IR DNA R SO PE R 3%
ANTFEAZ SSR Al AR 2 N 1) S AT 51 TF 2
Lt RAPD #ricasE, AT 244 AFLP HSFE 5 27 1Y
A, (B 45 R 2 80T 5 AFLP Aiid AHgESE .
SRAP Fric (X2l fi e fE HiE . lmsr. #. B
AR ROPRREL PR SRR R 115
FINFSE o AHFFCH BT 51414 1 22 AT 5 4.9 1)
15 Budak 2B 2R S RIIE TG 22 A PR ST 8 AN
Ferrilo S5 6F i 1 2 FlUSTRIF ST 1K) 5.8 ANFIMR b i 25041
SERRAERT ST 5.14 AHIT . (HARBISTH, § 867w

ZAME L 2 RO, Bl Budak 2550 B 4= 5 (1 4
FeH ol 95%, Ferriol 251 2hf g 2 A0 45 IV 5 o
H 72.7%, TAFFUPAUR 24%. X 0] RGeS Fritoei
MORHRIZE AT OC . ANBIFFUAL T 1) A T A D% AR 1 H
WAL SR, 17 Budak™ 1 Ferriol 25257
BT RIS R R ) 2R B X R
L PR AN TR P 0 8 905

AWFFAEE N A B UCR T SRAP B ic ) H ik AL
SR Z AT 00T, 45 3R SRAP drid & —
BT ARAFER I FhdHR, S ARE R
—H. 1E 0.12 HBHEIE B AL, FIX s Rk AL
B.C.DZ,CEPAH 1024 R, AR 78.5%,
HE 3 ANKBERF A 24 4, 5 18.5%. C JSREAERE
fEFR S 0.10 &b, 434 1L I I IV, V25 A
WA, fESBIDEREF, 7 76 AR AR5 R
58.5%, U I [ R I T AR g S 1 Jst A 22 R R
=, XAERGERALEP RS TEER 5
H ] TR 2R g R g 3 R SR 2R
WA SO0 TF,  IXRT R R R ARG AT 1 [l A0 Sl 22 4
HEGIHE. CfEA s b E Y Al AR () A
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Hl. TifE &4 H RFLP FRid. 7 E5%8H
RAPD Frit il O] ISSR Aricoxt o [ A1 [ 4
H 8 R S S R EAT B 2 A b, BN S
Ab bR o BAS F RS, R DA X St T B
AN A 2 O EAMER BN TidRR 5N E
PRl e AN ST I D RE A 25 DX A [) B S A B K5
Wi 130 AN dbFl, SETABIICAILE, Bkl 5
K. EHam. HEAARME

AR AT b B E R SR S b5 )
mn PR B T, HIX 2 2R SRR P 3 R S 1)
ZE 5Pk F) 0.01 IR 7K, PRI 2 85 R )] #g
AEAER RN AR A ML AN T 1A 1y o ol ) b
EHT, 1980 AR LRI A st A SR A, 80 4FEAR
ISR K, H 90 AFEAR LG H i 784 v =52 ot ol 1) 5t A S il
WA T FE, 2000 5 1) S RPE— 22 R B LR ] RE
JETE 20 T4l 80 4EARHT, SR SRS A 2 2ok
H R AN BRI S . B ORI IRORT B B A 1Y
FERE, s EGEE T —HEAME H RS, R T
AEMSREMBOC, RN MEIRISE 2 . HiE
R, AR B e B R EBCH bR, H R
s R IE B 2 BV, T BRSO B R R
MDA AL AR AT . DR, FEH E R
KE M, DG NAEEM A FIE E AR, A
R AP IE s, JCIEAR R o s SR AT

4 ZEig

AWFFEAEE N AN 0K SRAP X R () DNA 43
Tz B0 H 6 B 5 (1 154 22 R s AR SRt
Fb. &HEKY], SRAP FRiCH5 vt AL 4
REFRMETR, PR b, AR, XS [y
(R R 22 25 PR T 0 BIA 2 20.4 ANF1 4.9 4, 22—
B T RFLP. RAPD. SSR #1 AFLP FRic AL 55
I R T AT — S S —FloB 7 DNA 4> 145
e FEBREEES N 0.12 4k, K 130 AN H 57 h S b b
(R) 450 A. By C. D554 MR, i 78.5%0H)
mAEN C Ko C RN AR AL ES 0.10 45324 T
I, I, IV. V& 5 ANERE, 58.5%[ d AP A AT
T 25U [T 609 H R =2 i Al st A% 22 Pk
BEZ . TG R SR AR R R
Ay T, AH 38 SRR R T4 B 2 22 Sk E 0.01 (1K
IR o AL A A HT 45 FAR B 1980 AR & R S
gt A6 He At AT, 80 AEARIR B, 90 AEAXEK AT R %, 2000
Y DDAy B Y L B ) 2 N s

R, 1980 USRI 80 AEARH Ml fh izt A4
PR 2522 583 0.01 IR 257K, 80 AEAR A B i Ak
1590 AR E B bR R B AL B 25 22 Ik 2] 0.05 11 5
FHIKT, 90 AEARE I S 2000 45 B R A
LB = AR R E . LR K W] SRAP Frid &
— PP A RO TR, R AT ARl T B
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