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Genetic Diversity o Parentsfor Hybrid Breeding in Brassica napus L. Detected by
RAPDs and RFL Ps
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Abgract The genetic divergty of parentsfor hybrid breeding in Brassica napus L. were sudied by RAFDs and RALPs.

The resuits showed that : (1) Large genetic variance was observed anmong 20 parents. Forty primers anplified 277 polynor

phic bands, 21 of which were parent-gecific. Twelve probes produced 117 polyrmorphic hybridized bands and 7 bands were
parent- pecific. (2) The genetic diversty anong cytoplasm mde gerile (CMS) lines and restorers was larger than that be-

tween male gerile lines or that between redorers. (3) Genetic diversty evauated by RAPDs was different from that by
RAPs. The different polynorphic bands used to eva uate genetic diverdty caused this difference. (4) Twenty parents were
divided into three groups by NJT cluder andyds. One was the OMS group and another was redorer group. The lagt group
was the mixture of GMISand redorer lines. Two parentsdf ether the dite hybrid Qinyou 2"or* Huaza 3" were cludered in

to dfferent groups. The suitability of RAPDs and RALPs in genetic diversty and their asssance to hybrids breeding were
d scus=d.
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, Maler May'® RAPD ( ) ,
‘RAPD RA_P 1.2 RAPD RA_P
DNA 10 15 ,
RALPs RAPDs ,Trorman : ,
Dos Santos @ (25 ) , ,
(25 /15 ) 3 5 , 5
RALPS® RAPDSY , - 70 3
, DNA ctaB ™ DNA
) Rl CMS 1.4% ,DNA
“ A” 113 O. 8 %
" “ 2 7 RAPD : 10
3 2A'” “ C)l , ,
“ 3 7 “ 1141A7 ¢ 5200" , o1 xPCR Il (Perkin EBmer
(1) RA_Ps RAFPDs UKA), 2 mmol/L Mgd;, 1 mmol/L dNTPs, 0. 625
;1 (2) RAFD RALP U nol /L ,0.6 U Taqg (Perkin Hmer, NJ ,USA)
) 10 15 ng DNA ddH,O 20pL
PTG 100 (MJ research Inc. Mass. USA)
1 94 30s,36 30s
72 120s,2 94 20s,36 30s45 30s
1.1 72 905,20 94 20s,36 30s45 30s
8 72 120,19 : 72  7mn 4
12 ( 1) : “ 98506-2A" 1.5% (Sgma type 1)
2 “ P2581" “ PO05-8” , 0.5 guL ,
1 /
Tablel Characterigic df the accessons used in the sudy
2 2 Yecid bands
ode Acces3on name Origna Erucic adid Quoosmlates RAPD RALP
1 74 Weinan 74 high high 0 0
2 M734 high high 1 2
3 186 Yichun 186 high high 0 0
4 CKenC high high 2 1
5 Huayehui high high 1 2
6 6178 Hu 6178 low low 0 1
7 5148 Hu 5148 low low 0 0
8 97A low low 0 0
9 2A Shan 2A high high 3 0
10 A Xiang A high high 7 0
1 5200 Hui 5200 low low 2 0
12 10 Hui 10 low high 0 0
13 S5l high high 0 0
14 P58l low high 0 0
15 P005-8 low low 1 1
16 1141A low low 2 0
17 245A low low 0 0
18 2A Ning 2A high high 1 0
19  6223A high high 0 0
20 98506-2A low low 1 0
D % M ol /g : Low 2% 30p ol /g

Notes:? The unit of erucic acid content and ducod ol ates content is represented by % W ol /g dried seed , regectively. Low indicate less than 2 % erucic

acid in seed ail or less than 30U nol /g dried seed in g ucod rolates.
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5 : RAPDs RAPs 703
(256 nm) Up-880  Image Saver [14]
AE6905C (ATTO Corporation Tokyo , Jgpan) 1000  Bootdrap (node)
50 %
RALP: DNA RAPDs RA.Ps
: DNA 15U g,10 x Bufer 5UL (Takara, Jgoan) |, , n(n=3,12, 20, 50,
5L (20U /uL) , 50ML 37 100) RAPDs RA.Ps 200
DNA Bootgrap )
DNA 0.8% , 1x ,
TBE 10h 3V/em Bootstrap (o)
,  Vacugene (L KB) , 20 x SC
DNA (Amersham Hybond (sl MSDOS,
NT) 2 x SC , 80 SAS , MS EXCEL
, 260 nm 2 3mn 5
(Amer-
sham) 2.1
1.3 4 600
’ 1 O ’
,0 ,
Dice (2] 40 ,
(Genetic dnmilarity, G , 2
(Genetic dissmilarity, QD) @D =1-G5 277
NJT (Neighbor-Joining Tree) 1 RAPDs , 2 12, 7
RA_Ps , Bootgrgp 1 RAFD
2
Table2  Name and sequence of primers used in the gudy and their amplified poymor phic bands scored
. Number of . Number of
Primer Sequence (5 - 3) aored bands Primer Sequence (5 - 3) wored bands
UBQD12 CCTGGGTCCA 7 UBCA15 GITCCAGCAG 3
UBQD18 GGQOCGITTA 7 UBCA19 TACGTQOCCG 9
UBQD19 GCOCGGTTTA 8 UBC428 GGCTGCGGTA 8
UBQ028 CCGQOCTTAA 4 UBC508 CGGGGCGGAA 8
UBC029 CCGQOCTTAC 5 UBC516 AGCQOCGACG 10
UBQ030 CCGQCTTAG 6 UBC519 ACCGGACACT 9
UBQO74 GAGCACCTGA 9 UBC523 ACAGGCAGAC 7
UBQD76 GAGCACCAGT 7 UBCS566 CCACATGCGA 6
UBQO79 GAGCTCGIGT 3 UBCS70 GGCCGCTAAT 8
UBC184 CAAACGGCAC 6 UBCST2 TTCGACCATC 2
UBC190 AGAATCCAC 6 UBO610 TTTGOCGCCOC 1
UBC218 CTCAGOOCAG 4 UBO623 TGCGGGACTG 8
UBC244 CAGOCAACCG 4 UBOB40 CGTGGGAOCT 6
UBC268 AGGOCGCTTA 1 UBOB60 AGACGOCGAC 7
UBC292 AAACAGOCCG 4 UBOB69 GTTACACCAC 4
UBC305 GCTGGTACCC 12 UBO675 ACCGGTGGAG 12
UBC322 QCCGCTACTA 8 UBC676 GCTAACGTCC 3
UBC327 ATACGGCGIC 5 UBOB80 AATGAGAQCC 9
UBC329 GCGAACCTCC 6 UBOB82 CTGCGACGGT 11
UBC367 ACCTTTGACT 9 UBO683 TATTACCGOC 5
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c : x : 14.81% 67.62%( 3),
14 567 BMaoI10I11121314151617 1819 20
(1) RAFDs
@ 39.17%,
@ (33.49%) @D
(33.66 %) , ;7 RALPs
@ 37.03%,
@ (29.03 %) ( )
@ (35.52%) ; (2) RAPDs 2
l “ UB%82" @ " C” “ 74”
(1 2: 1,M A/Hndi) « 6po3A" A" 5 .
FHg.1  Anplified patern with primef UBC682" !
(No.1 No.20 is same as asigned in Table 1 and M ish / HindliT) 2A 5200 6223A
“ 5200” ;RALPs 2 @
y 2 DNA y 50 ( 6223A" “ 1141A11 ) 1(
CDNA 11 11 Szmu 13 5148" ) , 2
1 CDNA '( Nq)”] ) 20 ( 97 ” “ ” o 1141A11 “ ” )
, 117 ,
1 20 2 “ PA160” RAFDs RAPs
) r = 0.327,
1 4 § & B9 1011121314 151617 1819 20 M ( 3) RAFDS RA. Ps
20 L
[-% 08 [
2 07+ .
% 06- « *,
~
£ 05t L3y o
3 04} s et
‘;5 03h . - ‘0"0..' '
0 ot % e
E 02 L . '0 z' 0? . .
8 0-(1)’ r=0327"
. : ) 0 02 0.4 0.6 0.8
2 PAI60"  Southern Blotting GD calculated from RAPD
( 1-20: 1.M A/Hindlll)
Fg.2 Resdt of Suthern blotting hybridization with prob& PA160”
3 RAFDs RHA.Ps
(No.1-No. 20 is same as asigned in table 1)
RAFD 10 271 Fg.3  Qorrdation between genetic dissmilarities
RAL PS 5 7 , 4 based on RAPDs and RALPs
“RAFD ., ¢ . ., 2.3 RAPDs RHA.Ps
AT o RAFDs RHA.Ps
“ 1141A7
: (r=
20
S 0.327) , RAFDs RAPs
2.2 ( Genetic dissmilarity, GD)
36.419 e 6.269 3 9 200 FAFDS
41 %, 16. % 58. 51 %; RA.Ps RAPs Bootsrap 4
35.33%,
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5 : RAPDs  RA.Ps 705
3 RAPDs RAPs (%)
Table3  Average, maximum and minimum o genetic dissimilary based on RAPDsand RFL Ps
RAFD RALP
Ave Max Min Ave Max Min
Within QVIS lines 33.49 52.30 16.30 29.03 44.87 14.81
Within redorers 33.66 44.77 19.03 35.52 53.4 15.78
Anpng OMS lines and regores 39.17 58.51 22.68 37.03 67.62 20.97
Total accessons 36.41 58. 51 16.26 35.33 67.62 14.81
(1) 97A
, , 1141A
’ (2 RarDs —f
RALPs 9881672 02234
| Ning 2A
,RAFDs  RALPs 484 245 A
,RAPDs RA_Ps §75-1
, 299 Weinan 74
, RAFDs RAPs 441 KenC
324 M734
(RAPDs 277 ,RALPs  117) N Huayehui
RAFDs RA.Ps , P258-1
Yichunl86
P005-8
45 98506-2A
N 4 Hui6178
g 3 35t Hui5148
5% 3t Hui5200
5 ®as) XiangA
EE 2 .
22 1st Huil0
&8~ 1t
© sl 5 RAFDs RALPs NIT
% 1 ) 3 7 5 ( 1000 bootsrep )
Number of bands in bootstrap sample (natural log scale) Fg.5  Dendrogram by NJT method biased on RAFDs and RRLPs
(Numbers a the nodes indicate times of the rode gopearing
4 RAPDs RAPs hootdrg in 1000 bootsrgp sanples)
Fg.4 Linear regressons o codfficients of variance on bootstrgp
sanple sze for RAFD and RALP nolecular markers “ 10” , ( 5148” “
5200" “ 6178" “ P005-8") (
2_ 4 ) “ 514811 1 520011 “ 6178”
NJT (Neighbor-Joining Tree) 20 , “ P005-8" Rl OVS
20 5 3 . “ Marnoo”
6 { 97A” 2 ¢ A” “ 98506-2A")
“ 1141A" “ 2A” “ B§223A" “ 2A” 245An) “, A” , “ 98506
, 1 “ 751" 6 A"
(1000 ) 500, Pl QVIS
1( An “® ” ) ,
( 74" “ M734H 13 CH “ 2 ” ( 2A” “ C” ) '
“ nou m58_ 111 i 18617 ) , :: le C]\/|S “ 3 "
74” 14 M73411 13 C" “ 114]-A" “ 52%” ,
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3
3.1 RAFPDs RA.Ps 200 , oV
RAPDs RA.Ps 20 10% ,RAPDs RA_Ps 200
40 7
,12 10 , RAPDs
, 20 70
Rl QVIS 3.3
, 80 RAPDs RHA.Ps
“ 2 7 , 0
« 3 “ 5
¢ oA “© ) Rl QVIS
, 600 40 “ 3 " “1141A ¢ 5200" ,
50 11 )
3.2 RAPDs RA. Ps C , “ 2 7
RAFDs RA.Ps 119
,RA_Ps 70 80
) ) , DNA 20 30 40
i RAPDs DNA ,
, RAFDs )
Thormann " ,
[5,9,10]
RAFDs RAPs ,
, RAPDs RA_Ps
Riesberg 91 % ,
Feriﬂ [17] ’
RAPDs , RAPDs RAFDs
RA_Ps,
RAFDs RHA.Ps 20 ,
, Bootgrap 3.4
RAPDs RHA.Ps
Fooner ™ Paan ™ Degani , (RAPDs
) , RAFDs RA.Ps 277 RALPs  117) ,
@ , 36.42 % ;
35.33%, @ ,
) @D RA_P
RAFD 1\ 6178”
) () :
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