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RAPD analysis of genetic diversity and genetic relationship of four species in Taxus Linn.
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Abstract; By means of RAPD marker, genetic diversity of sixty-eight individuals belonging to four
species in Taxus Linn. was studies, and their genetic relationship also was analyzed by UPGMA cluster
method. The results show that 109 bands are amplified by 12 RAPD primers, in which, 108 bands are
polymorphic bands with 99. 1% of percentage of polymorphic band, and average number of bands
amplified by each primer is 9. 08 bands. Percentage of polymorphic band and observed number of alleles
of intraspecies of T. wallichiana var. mairei (Lemée et Lévl) L. K. Fu et Nan Li. are the highest,
effective number of alleles, Nei’s genetic diversity and Shannon’ s information index of intraspecies of
T. baccata Linn. are the highest; while all genetic diversity indexes of T. wallichiana Zucc. are the
lowest. Intraspecies genetic diversity, interspecies genetic diversity, gene flow and interspecies gene
differentiation index of four species tested are 0.174 5, 0.358 6, 0.401 7 and 0.554 5, respectively,
meaning that 55.45% of genetic variation exists among species. Genetic distance between T. wallichiana
var. mairei and T. wallichiana is the nearest, while that between T. X media Rehd. and T. wallichiana
is the farthest. Sixty-eight individuals can be divided into three groups by cluster analysis, eighteen
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individuals of T. baccata and eighteen individuals of 7. x media can be independently clustered into one
group, respectively. And sixteen individuals of T. wallichiana and sixteen individuals of T. wallichiana

var. mairei are gathered into one group, each in which is also gathered independently to form into one

sub-group, respectively, while female and male individuals of T. wallichiana var. mairei are gathered
into the same branch, respectively. It means that relationship between T. wallichiana and T. wallichiana
var. mairet is more close while T. baccata has a further relationship with other three species.

Key words: Taxus Linn.; RAPD marker; genetic diversity; genetic relationship; cluster analysis

21 5 K2 ( Taxus spp.) X EK, RA G EE
( Taxaceae ) I K2 AZJ& ( Taxus Linn.) F 2 (H GE 5, 21t
P 9 By FELIRIAL B8 S 32, B 8] JC 7™ 465 A 5
BRES, N Tokss Dy ik A BRI ek, 840 T
e BRAy b2 B Hh X, A DU 28 vk 158 B T SR Yl
A, EHER FEAFAEL) 250 JT4E, fE ARSI 4
A KGNS RRESE S ) MR A RE 02, R
A IR IR = 7EAR 22 [ S S B i i ) i LA
1Bk, HELALTAZmEY) 3 Fh 2 2B F 405
RALLL G A2 ( Taxus cuspidata Sieb. et Zuce.) 55415
#2(T. fuana Nan Li et R. R. Mill) ) Zi5RZLGAZ(T.
wallichiana Zucc.) | 4. 5. 2 [ T.
chinensis ( Pilger ) Florin 1 R IRA NG 2 (T
wallichiana var. mairei ( Lemée et Lévl.) L. K. Fu et
Nan Li) , BB 7

G TR T W T8 AL Z AP LA &
MR | e A | R R A RN B e A A O T Y
T . Godwin 551 IA N . 7E B R LR 58 AN A2 1 1
OUT AR H] RAPD ARIC 7 b AT Wy Fh 48 531 %07 1%
FLA A Ay TR PR HURD R BRE 5 R R S AR ARG
/b, Collins 2517 BUBFFE 45 51 B /R  FE EAT RN 21 5
F2(T. baccata Linn.)  ZRALLL G AZ RN & KL G4
(T. canadensis Marshall) 5t 1% 22 &£ P 18 W 5% B 2% HH
RAPD #ricdE % A %0 ; Zarek ! K 1] RAPD FRic 5t T
WU £ A2 WAL Z R R AL 4544, Il RAPD #3
AT AR A i A AR A 15t 4% 728 S A I, Ak B Ao ]
FNFH PN B9 AS 543 BC s Mohapatra L[S R oY 28 L
RAPD #RiCBEA RS TR GAZ R SRS A R 7K
A IE L SRR ; Zamani 5507 38 32 % R[] s P 4
KRINET GAZ IS, IA Rk RAPD bric ikl TR &
AR R AR 2 A i R (] 1) 28 531) B2 22 250 0 sk 2%
H ORI RAPD bRICHF S T RS 5 L1 S AS (st 1% 2
PR, A 45 3 5 R T HAb bR i 07 45 B py 45 2R —
., P, RAPD ARic BAT & iR 1, RERE st 1%
A S T BT ORAT B S B A R BT A A T S AT

wallichiana var.

YR R RAPD ARICT5 i, X R U T R 5 40 5
¥ S 4 5 8 ( Taxus x media Rehd.) FIMA & 52
FZREL IAZ RN 68 A FRAR Y3815 0 R Misi A8 2
FEVESEAT TOF9E, LU T i AS [R) 21 SLAZ A4 8] A SR
TR Y352 1% Z2REPE Sast AR 78 S RO, 2L SLAZ BRI Y
TE R TP AR I3 A= W 2 A AT

1 MRATT &

1.1 ##

BRI 16 #R (4G HEVE 6 BRFIMERE 10 #%) F 7
AEAZM 18 RS A EAZRETILARE - HEF
“EBERLYIRTFE T I I, 18 FRBKIN 2T G AZ F1 16 AR IR
LGRS A A YR A R SR I Rl T e 4
AR AT R 3 68 ARk, FRELPREEE, T 2011
M4 F RS B Y AR AR A % i o FH e T 44
IFE T s S s A
1.2 Fi&

1.2.1 A% DNA 2B SR FAE Y 3k R 41 e ke
PO & (ALt A B AE B ARG R AR $E U
[KI2H 5 DNA, FH BT i AR FR 3450 1. 5% BRREHHBE I f Uk
K DNA 4l | —20 CARAE 45 H .

1.2.2 RAPD #3¢ M BWEAY TR AARA A
BT 7219 50 4~ RAPD 519 ik i 34 40 £ &
55 5 19 12 41~ RAPD 5| ¥ #t47 PCR ¥ 34, H
Eppendorf AG 22331 £ PCR 1% (f& = Eppendorf 2%
AP, YRR R BRELN 20 pL, B 1x
PCR buffer MgCl, 2 mmol - L™' dNTPs 200 pwmol-L™" |
B DNA 50 ng.Taq DNA R4 1 U f5I9 0.5
pmol « L™ FH K R AZE KA 2 20 pL, ¥ 3 RE)T
. 94 CHUAETES ming 94 C7EME 45 s, 36 CIiE k
45 s, 72 CHEMH 90 s, 3k 35 MEH; 5 T 72 °C 2B fi
7 min, PCR ¥ JH BT i (AR50 88 1. 5% Byl W e Je
HLUK, I 0. 1% EB 48 )5 , Hl WV -BP330 A4 [ 3
FEIE UG R GE (TLA AR R A BRA F] ) 41



60 W) B8 IR 53R 5 o 4R

B2 %

1.3 HESW

HRAE HL Pk B3 o DNA 475 B9 0 (A &8N
“17 AMFIC N0 ) B RAPD $ #4544l — o0
Bl e, JRIh 4 MM 2 &, N
POPGENE v1.31 ! 313 Mg 45 3 L R B (NVa ) |
RN FEIB(Ne) ' S PESCH E 4R (PPB) |
Shannon’s ZHEPEFEEL (1)) Nei’ s ZHEETE B
(R)U Pl ZE N Z AR (He) b N JE IR 2 R
(Hs) G845 0 AL R A Gse) " FIHE R (Nm) V' 5 9
K H UPGMA ¥EX} 4 R4l 5 A2 68 A~ kR 845 56 &R
AT RS .

2 HERMpH

2.1 RAPD JHEZERSH

4 PG AZJEAE Y 68 A~ HALRE I SE I 41 DNA 11
RAPD #8245 K /N K 250 ~2 000 bp, 12 451474k
AR 109 F54 , Horh Z 2844 108 45, P85
Yy B 0.1 2545514 RAPD 11 788 il 4417 Kl
£ (3K 14 25) , 519 RAPD 12 ¥ 38 i 2575 Bc /b (X
54%) . BR514 RAPD 13 A, HAy 11 A5 180418 H )
T 2 A (£ 1),

®1 ATF4WMLEZEEY RAPD HHTHISIYMFFIRY HERY
Table 1 Primer sequence used for RAPD analysis of four species of
Taxus Linn. and their amplification results ')

" 3R
EII':FI?BI" g'ﬁ g'iﬁience N NPB— PPB/%
RAPD 9 GGG TAA CGC C 8 8 100.0
RAPD 10 GTG ATC GCA G 11 11 100.0
RAPD 11 CAA TCG CCG T 14 14 100.0
RAPD 12 TCG GCG ATA G 5 5 100.0
RAPD 13 CAG CAC CCA C 8 7 87.5
RAPD 15 TTC CGA ACC C 9 9 100.0
RAPD 35 GTA GAC CCG T 8 8 100.0
RAPD 66 CCG ATA TCC C 11 11 100.0
RAPD 68 CTA CGG AGG A 11 11 100.0
RAPD 73 ACC AGG TTG G 9 9 100.0
RAPD 74 TCT CAG CTG G 9 9 100.0
RAPD 77 CAG CGA CAA G 6 6 100.0
XA Average 9.1 9 99.1

DN, %% Number of band; NPB: 275k 4547 5 Number of poly-
morphic band; PPB; BN S A Percentage of polymorphic
band.

2.2 MAKMEZRESEES T
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Table 2 Analysis result of intraspecies genetic diversity of four species
of Taxus Linn. based on RAPD marker!)

i) Species? PPB/%  Na Ne h 1

TB 51.4  1.5138 1.3847 0.2135 0.308 6
W 43.1  1.4312 1.2642 0.1521 0.2257
™ 45.9  1.4587 1.2885 0.1681 0.2492

TWM 56.0 1.5596 1.2684 0.1643 0.253 6

DPPB. £ 4 1 /0% Percentage of polymorphic band; Na: W%
S5 5 B0 Observed number of alleles; Ne: £ %55 v % K %L
Effective number of alleles; h: Nei’ s & [A ZFEJE Nei’ s gene
diversity; I: Shannon’ s {5 24844 Shannon’ s information index.

DTB. BRI £T & 4 Taxus baccata Linn; TW: ¥R 4L G 42 T.
wallichiana Zucc.; TM; 2L GH2 T. x media Rehd.; TWM ; 5]
FELLFF2 T. wallichiana var. mairei (Lemée et Lévl.) L. K. Fu et
Nan Li.
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Table 3 Genetic similarity coefficient and genetic distance among four
species of Taxus Linn. based on RAPD marker

AT 24 i P A AR (D 2R ORI 338 A )

FhD Genetic similarity coefficient and
Species? genetic distance among different species®’

TB ™ ™ TWM
TB - 0.720 6 0.696 5 0.677 9
™ 0.3277 - 0.672 8 0.748 8
™ 0.3617 0.396 4 - 0.727 0
TWM 0.388 7 0.289 3 0.318 8 -

DB, BR YN £L 5. 42 Tasus baccata Linn; TW. ¥R 4L G 42 T.
wallichiana Zuce.; TM: SV LL T T. x media Rehd.; TWM: B
FAGK T. wallichiana var. mairei ( Lemée et Lévl.) L. K. Fu et
Nan Li.

) Rk 1 Y OHE A i 1 AR E R AR, T R A B0 Oy g 4% B S
Datums above horizontal line are genetic similarity coefficients and
below genetic distances.
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I A5GK2 T. wallichiana var. mairei (Lemée et Lévl.) L. K. Fu et Nan Li.
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Fig. 1 UPGMA dendrogram of sixty-eight individuals of four species
of Taxus Linn. based on RAPD marker
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