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WE: F RAPD 4RiCEAR R 13 12845 (blackberry) 4% (raspberry) GhFI 5 ANEFH: e T2 (Rubus spp. ) #9 26
A FEREM AL SRAEHAT T 407 F 15 DNEERBF MBI 3Ly 3 i 4&4F 131 %, Hrp AL 118 44,4
1S BB 90% , TR S T IR AL R RL A SRR I A7 75 3 B RO AE BRI i 5 B o b Al A 26
BRyRad, b A @AY EHF (R alceaefolius Poir. ) 1% (R. corchorifolius L. ). H (R coreanus
Miq. ) EHBER T (R chingii Hu) \* BRERISF . JERIBK B &7l AR CERTECME
s RS SRR PR BAR S 15 ABEGB AR KRS - T ER 65 277 1)
40 % 8 ANERE; C LALFE  HRAR RN BITAE " #9 2 ANERE; D AUH R (R, hirsutus Thunb. )1 Fir, X—RBER
SRR ESRBERERYE
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HEASES: $663.2; Q347 TEKAREM: A T EHE: 1004 -0978(2008)03 —0018 - 05

RAPD analysis of Rubus spp. JIA Jing-bo', LI Wei-lin" ® WU Wen-long', LU Lian-fei', GUO
Qiao-sheng” (1. Institute of Botany, Jiangsu Province and the Chinese Academy of Sciences, Nanjing
210014, China; 2. Institute of Traditional Chinese Materials, Nanjing Agricultural University, Nanjing
210095, China), J. Plant Resour. & Environ. 2008, 17(3): 18 -22

Abstract: The genetic diversity of twenty-six populations including thirteen cultivars of blackberry and
raspberry and five wild species of Rubus L. were analyzed by RAPD technique. The results show that 131
bands are amplified by fifteen oligonucleotide random primers, and there are 118 polymorphic bands that
account for 90% of the total amplified bands, which indicated that there are abundant genetic diversity
among species and cultivars of Rubus. The twenty-six populations can be divided into four groups
according to the cluster analysis result of RAPD bands. Group A includes R. alceaefolius Poir., R.
corchorifolius L., R. coreanus Miq., R. chingii Hu, ‘ Willamette >, ¢ Tulameen’, ° Taylor’,
¢ Kivigold” , *Bristol’ , No. 7 of ‘Boysen’, ‘Brazos’, ‘Brazos’ seedlings, ‘ Kiowa’ , ‘Shawnee’ and
“ Blackbutte’ ; group B includes Nos.1 -6 of ‘Boysen’, ‘Marion’ and ‘Choctaw’ ; group C includes
‘Hull’ and *Chester’ ; group D only includes R. hirsutus Thunb. It is suggested that this cluster result
is basic coincidence with the morphological taxonomic results of Rubus L.

Key words: Rubus L.; blackberry; raspberry; RAPD; cluster analysis
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YEE XA RAPD 4p Finic SR X 5] #E i) R4
(blackberry ) 3% (raspberry) f fft RIS U SR Ak BY
LR TIIGHST T B SRt B, UBIZE S T
K EX AT RAMRE R RHAITHN, it —
B HE R LA RIS

AR

1.1 ##

SCIG A B AR AN PR AR A Bl S AR L AR
1 MBREMWMEN R MM S NMEFESH TR
2,3t 26 N ERE, HA, MRS BURINRE
( ‘ Willamette” ) | ‘ FEFBK’ (* Tulameen’ ) ., ‘ &’
(“Taylor’ ) . & Tn4E’ ( “Kivigold” ) #l ‘ /g HHF 7’
(“Bristol” ) ; BRAFMAN Y. HH/R’(“Hull” ) | YIHlr
F¢’ (“Chester’ ) \“Ai3k%%’ (‘Brazos’ ) RH LA
JERE, CHEBRR (“Kiowa’ ) Bk’ (* Marion’ ) |
‘Fr7E %’ (‘Choctaw’ ) | ‘ BAi 4%’ (‘ Blackbutte’ )
Fil “BEJE’ (‘ Shawnee’ ) ; BAL S MEERI A3 P K
SR (“Boysen’) A T MEHE A1 B
CERT S (HP2AERAERER,S NAAH
HISEAE ¥ JE BF ) 5 BF £ #h 28 O 3% B8 ( Rubus hirsutus
Thunb. ) M Z 4 T (R alceaefolius Poir. ) | || 4§
(R. corchorifolius L. ) ¥ E#F (R. chingii Hu)
KABHHL (R, coreanus Miq. ) o {1 i) BB R %5
SRS T RE , B B AR 8 P E KT
HEAFEES . FrAMESMETILRE - PER
2 Wt R DB 9T BT R4 T 5% B LA S BB AR R
BRUEE N

FiFAY #84 Biometra T1 "I‘hermocycler #l PCR
1Y Sigma 3K18 AU 8% W B0 HL. DYY - I 33A

7K 5 H 3k f . Amersham Pharmaciabiotech EPS 30 :

#UFE, 7K 1 . Amersham Pharmaciabiotech ¥ B iR 18 &
G5 RSN OLEEH AR BT

LR AR NE . Tag DNA 34 B . RNase A %
B RRBENLE K ANTP 253 50] B0 1 R B0 AE X

HEYBEAREGRAF,
1.2 K&
1.2.1 DNA g2 b#n 45 BUHRERH %)

Wt 1 g, Vil T, EBMEPHERE, S B
CTAB X Z3: P R BRI 41 DNA, A4 5M 4 Y600
TR B 5 52 v Tk 1 G T BT 4R B %) 3 [ 24 DNA

aigEn,

1.2.2 314890k 3EH 30 MK N 10 bp HYEE
REFREEILG Y, 380 Ra W EFRES T
FAS L4 DNA AT By 8, Wi se i 15 4
ZA TG 2SR BRI AR R ARG
W, FiFi#— 19 RAPD $Ricsr#r.

1.2.3 RAPD -PCR & WisLH, dEELH IH M
Z B MF FRDNAKER, 51 9H - 1#FTRAPD -
PCR 418 , B B A Mg™* Fl INTP ¥ B KGR kiR
BE(35 C ~39 C) , HERY BN BAERMN, &K
HiE =8 TR Y Y RAPD - PCR & 2 fik &
K BARRL 20 pL, H a4 2.0 pL 10 x Buffer, 1. 6
pL 1 mol - L™ MgCL,.0.1 pL 5 U - mL™' Tag DNA
BAM.1.2 pL 2.5 mmol - mL™' dNTP 4.0 pL 5§
pmol « L' 5[ #17 20 ng itk DNA, WK% 5F 2
20 plL,

PIEFF R 95 C PN S min; RfFT 94 C
A8 1 min, 35 C ~39 C B 1 min, 72 C fEf#
2 min, 3t 36 MEH; FJ5 T 72 CIEAMH 7 min, 3
YT 4 TR

SR 3R 1 AR B 4 AR e XA i g B
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BB R R EMETFHRIL R,
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Table 1 The primer sequences used in RAPD analysis of Rubus
spp. and polymorphism analysis"!

l%’ylliqzer g ’:g 'Ffei?lence N Np  PPB/%
H-1 GGCATGACCT 10 8 80.0
H-2 TGGGCGTCAA 11 10 90.9
H-3 CCAGCAGCTT 12 11 93.8
H-4 GACTGCACAC 10 9 91.7
H-5 ACGCAGGCAC 8 8 100.0
H-6 AGGCGGGAAC 7 6 85.7
H-7 AGCAGGTGGA 6 4 66.7
H-8 ACGATGAGCC 7 6 85.7
H-9 GGGCGGTACT 9 8 88.9
H-10 GTGACAGGCT 9 9 100.0
H-11 AAGAGAGGGG 9 8 88.9
H-12 AGGTTGCAGG 8 8 100.0
H-13 AGCCTGAGCC 8 8 100.0
H-14 ACCACCCACC 10 9 90.0
H-15 TGGTGGACCA 7 6 85.7
43 Total 131 118

-3 Mean 8.7 7.9 89.87

DN, §HE 8 Number of amplified band; Np: ZSHE&WEK
Number of polymorphic banl; PPB: 25 4H 5 7% Percentage
of polymorphic band.

12 3 4 5 6 7 8 9 10 1

12 13 14 18

26 RBP4 DNA P B A 1, Hmk 1
HLLE B, 15 N BRI RREENLT | YITE 26 &
BEMY 2L 41 DNA B 5 b L9 3 5 DNA 477 131
% 4531 DNA F Br K BE D 250 ~3 500 bp, H
A EA 118 &, I A& B 90% s &
51494 i DNA &80 6 ~ 12 4%, P E45
YR SR 8.7 45, B S Y B 2 A
SAMEERIRCR 1.9 o LK REY, MKW
TR 26 AN JE R A B F B R SR
2.2 ETF RAPD y 4 RMOBESH

4L RAPD 145 5y 360t , MK B4+
JERLY) 26 A FE BRI #9845 BE S #E 4T UPGMA R 3K
A3 W, 3RS UPGMA S R E WL 2, 7ERKE LB
A= 0.510, 74 26 M JERERIS N 4 4, A HLETEE
AR R T LR R R E M B T,
RS BRI L FRRek B e’
A G AR B R R
BRI AL A, B SRBENR M
M7 5. BARTBEESWENRI R
‘CEFIBECEFR6S, BEMM DMK S
A CHMAIE RN MR AR .
D AT B AP 2 EE 1

19 20 21 22 23 24 25 26 M

M. DNA 43 7-E45%E DNA ladder marker; 1. 88 Rubus hirsutus Thunb.; 2. ¢ #/R’ ‘Hull’ ; 3. HH B8 T R alceaefolius Poir.; 4. * fidezs’
“Brazos’ ; 5. ‘MK’ ‘Kiowa’ ; 6. ‘ BLBEN4S’ ¢ Willamette” ; 7. IL%E R corchorifolius L.; 8. ‘A ELHTHE’ ¢ Bristol” 5 9. “$GHIBK’ ¢ Tulameen’ ;
10. “ZEH)’ “Taylor’ ; 11. ‘& 3a4E’ ‘ Kivigold ™ ; 12. *EFK’7 5 No. 7 of ‘Boysen’ ; 13. ‘M3 2%’ A * Brazos’ seedling; 14. ‘HIHER R
“Chester’ ; 18. ‘5 2%°1 & No. 1 of ‘Boysen’ ; 19. ‘5’2 5 No. 2 of ‘ Boysen’ ; 20. ‘52 7%’3 B No. 3 of ‘Boysen’ ; 21. “EFK’4 5 No. 4 of
“Boysen® ; 22. ‘EFE’5 B No. 5 of ‘Boysen’ ; 23. ‘%6 2 No. 6 of ‘Boysen’ ; 24. ‘ Tk’ ‘Marion’ ; 25. ‘FFTE’ ‘ Choctaw’ ; 26. ‘ BAF

%%’ ‘ Blackbutte’ .

E1 3% H-3%B%FRENL RAPD - PCR ¥ Eil
Fig. 1 The RAPD-PCR pattern of Rubus spp. amplified by primer H-3
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18
— 23
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It

25
2

14

1

H L i
0. 350 0.175 0. 000

RS Genetic distance

0. 700 0.525

1. #HE R hirsutus Thunb.; 2. ‘#f/R° “Hull’ ; 3. #MHB4T Rubus alceaefolius Poir.; 4. ‘ 7i33%” * Brazos’ ; 5. ‘ BLBLE,’ “Kiowa’ ; 6. * JHRIE
¥ ‘Willamette” ; 7. 1% R corchorifolius L.; 8. ‘ i BLHTFE  Bristol’ ; 9. ‘JLRIBE’ ‘ Tulameen’ ; 10. ‘ F& )’ ‘ Taylor’; 11. ‘ & 5 4>
‘Kivigold® ; 12. ‘5288’7 5 No. 7 of ‘Boysen’ ; 13. ‘7345’ 54 ¥  Brazos’ seedling; 14. ‘ Y1344 * Chester’ ; 15. il R. coreanus Miq.
; 16. ‘BEJ2 ‘ Shawnee’ ; 17. M T R. chingii Hu; 18. ‘22’1 2 No. 1 of ‘Boysen’ ; 19. ‘ F#’2 5 No. 2 of ‘Boysen’ ; 20. ‘&% ’3 5
No. 3 of ‘Boysen’ ; 21. “ E#’4 5 No. 4 of ‘Boysen’ ; 22. “E#’5 2 No. 5 of ‘Boysen’ ; 23. ‘EF’6 5 No. 6 of ‘Boysen’ ; 24. ‘ Ik’
‘Marion’ ; 25. ‘754 “ Choctaw’ ; 26. ‘ BA5%;’ * Blackbutte”’ .

E2 ET RAPD 4R HITREHEWE UPGMA RERE.
Fig. 2 The UPGMA dendrogram of Rubus spp. based on RAPD analysis
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21 DNA #4791, /58] T 131 £ DNA &4, it %
BUAWA 118 &, ZEMLHEHEAD 90% , 1
4 10 2 S T LABR AT S R 1 26 TR BEIX 4
Tk, MUMLTA, REATREYA EENREEA
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BT B YE A PR, B R 2
SRR, T 4 A 10 v (R 4 TR R R 2 b
RN RE SR K18 UPGMA R R, 75 A =
0.510 4b AT 45 26 A JREESN o 4 41, Horp bR 5 4
MR RIIAA A 4, 3 SR T 1% 5
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Pungentes) ,({B5 1B M E M B2 TR %K RBUL,
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