FRIRSE RECORIS

AR 3 HIHEYINEEERIREZXRSN

& X' RBE, BRO# K

B

(1. BTk Emfleesr, 88 FIT 361005; 2. Bi1k¥ BSESTEREP.C, BE HIT 3361005;
3. BEERUHER ADERPL,EBE BN 350003)

BE. ALY % 5% DNA(RAPD) # inter— 12 % § 4 5] (ISSR) & FARH A KK B
(Bruguiera ) 3 # 42 W X ¥ (Bruguiera gymnorrhiza) . % % (B. sexangula ), K # & & (B. serangula
war. rhoymchopetala ) BB E S £ 2B R, 124 RAPD 31440 10 ISSR 71494 31 438 1 240
Ao 191 &, SR GHESANA38.75%F 52.88%, ISSRAEME G $ 54555 T
RAPD, & Nei 88kt H AN -%8 AW -KB5E SZ - KBS EXMeyEHES,
RAPD £ # 4 R 34 0.47.0.36.0.29,ISSR 2 #1424 0.62.0.41.0.32, Fl & & A UPGMA % it

BRFRESM, SREF, BEARBEERA 0, KRLBR—0, SERAHEPF4&
BEH, A RKBEERTAFRGEN,

48 . R JB ;ISSR; RAPD; 4+ FiRic
XEFIRTE A

PESES Q37

DNA JF 51 & &6 i f 22 F £ 92
BFEMERZ ", BEl, CRRTEZMHLUDNAZ
AR BR8240, H P RAPD(Random Amplified
Polymorphic DNA) 2l ISSR(Inter — Simple Sequence
Repeat) *'FR12, EEDFUR L E | HRFEHBRES
RevE, EEREM., o TEHERE TS EAR T
MFEM I ZHEf, A TFARAEDMSAHI T
15, RAPD #1 ISSR BH BB LR/ IEHEL, gE5
NeBHARRBEMTASAHEERSN A 5
TESNHL, —ERBERFNERAFIEE, KX
KRBT £ B¥ES e s T,

LLRIARRE 20 A0 T P R B ) B R A B
%, ROVTBRERNHEEREY, REFEREST
HHFHRAES R, BTASHENTFRAAN, 2HERN
LTI ARERTH I & BE URAG 0 ) P S, D R T R
SHHX— M RE, SAERERFR T FEH5R.
HIF R RN ENE APLE S,
Mo FHEPEHHREL, SHAEEDRP—, B
S FFRIC B BT R AL R D3 1% B R R AL 4R
YIFB PR R R JF R IR ) 2 mt . B R, Z0RHES)
RERBHSERXENAHE, LREYPLRE
KRB EMEDESLE 4 F L ERAM AN 8
M REHEE, HRAMEEEAICER, HE KL, A

XEHS 1000 — 3096(2005)05 — 0023 — 06

WMERE MK, BE, RBESENSAEEE
8.3 MU MBI ERSE LHERED, TEETE
HEM L b, XA ERIF R E R —E F X, &
W, IEEFEE R B ER LA KAELSY . RE
&, MBS HAMERRTFEE, BXErEfaR
BRRE, HEZTF, S FReEARR AR
FEB, MFEA—RBERN, BEASHEENEBEM
B, BLREZENE, FEERSHER L B
rRlERR . 1B B RAPD M ISSR FiFf DNA 4+ F47
EHEARMAME 3 FAREY AR, BE., RREE
HIITR S B R R R,

1 MER T ®
1.1 ##

AN ( Bruguiera gymmorhiza ) 187 (B. sexangula )+
RMEYE (B. sevangula wr. rhynchopetala ) ¥ K 8T

e H A : 2004 ~ 02 — 105 18 151 B #: 2004 - 10 - 12
BLWH. HETHHEESWHE (104105); BREFERHE
I H (2001J033)

YEE N EC(1967-), &, WEA, B4, HRIT R AT
FHEDZ, E - mail: pcpanwen@citiz. net; &I, #IIEE,
E — mail ;: htzhou@jingxian . xmu. edu. cn
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HERAREBAMKRIPNRN, BREKRE, TR
E, W2 4 am M ERER, B S~10 m BEHLER—
¥, BEANFEL 5 AME, RELET B T
HEREEET - 20CKBERBAETFEH,

RAPD 1 ISSR 514, LA & Taq BEEZMBAA E
WETAY ITEEARARSERLA.
1.2 Fik
1.2.1 2% DNA B985t .
218 B C AT L AT B DNA BB
1.2.2 RAPD-PCR ¥

MK 100 4 RAPD BE¥LS |14 (LA T) Ffiks

12 MR RTEM S /YR, MNRET Y. RAPD-
PCR 3 $8 B &BLA 25 pL, AFE Tris —HC 10. 0 mmol/L
(pHS. 0), KC! 50.0 mmol/ L, 0.1% Tritonx — 100, 2.5
mmol/L MeCla, 0.1 mmol/L dNTPs, 0. 4 #mol/L 5147,
80 ng ity DNA #84%, 1UTaq BG4 8, PCRIGFFREN.
94°C ¥ 1 min, 36°C B K 1 min, 72°C EA# 2 min, 3t 40
MBI, RIE T2CIEM 7 mine REFHESE EBH
1. 4% BRAEHEBE RS P KA, BLEEH 5 V/em, 2 h, B
WERG, EEMMY EWE, HERRRERE
HREER,
1.2.3 ISSR-PCR KM

& 18 5 RAPD i [6] B4 57 1% SR & M\ 30 > ISSR 5
ik di 10 4~ F ISSR B9 PCR KB, ISSR - PCR §~
WREF N 20 ul, 3 Tris — HCl 10.0 mmol/ L
(pH8.0), KCl 50.0 mmol/ L, 0.1%Tritonx — 100, 2
mmol /L MgClz, 0. 2 mmol /L dNTPs, 0. 4 #:mol /L 5%, 80
ng B DNA B, 1UTaq A, JCHK 6.6 #L. PCR
TEFFRE R . 94C B Smin JF, 94T AH: 305, 52T
Bk 45 s, 72°C FEf# 2 min, 3£ 45 NMEIR, RJE 2CHE
8 7 min, M FHTEEH EB B 1. 5% BRI BRI
B KA, BIE A 5 V/em, 2 h e R MFA R E RAPD,
1.2.4 BUEFITH

7 RAPD 1 ISSR ¥ 45 Rk g, FHHit
KV, B0, BEHHHEHH AR,

BE-HE. BREEZAFELSHT. WIE RAPD
P RATSTROBAE, BHGEE R (D) gt s —3UE
(F) it B8 M Nei 158035 ", F = 2Ny / (Ne + Ny),
HP Noy AP MEIEEEA K RAPD frid ¥, Nx,
Ny 5+ 518 X f Y M4 5IH8E 1 RAPD fricl, &
ZD=1-FitHEHANNRIEER, RESTRA
UPGMA (urweighted pair group mean average ) i#E4T '),

2 ER59H
2.1 RAPD 4 #H 4 X

7£i2  RAPD 5143 3 Mtk kL8 DNA 35
P, FEXIHAR DNA R BB AL 000 . AR E
7E 50~ 150 ng BHERE T3, BS5IEE N 80 ng /0L, T
PCR ¥, IER B FEMEWME R, B FAR HA
EIHR B E AR, WEBFREERARR, R,
FREFHBOFTBEEFRHELR, URERESER
THRE ATBREEEEEETEREN 2.5 mmol/Lo

A 100 4 RAPD 5|4 ik & 12 P REIR TG 15 Mi
&, KN RENEI(EER 2~ 3 R)HITHE. 519
S5 & RAPD 3 #5003 1. RAPD RV H
KBXEAAERE 0.35~3.5kb WEM, WHE 1, 12
A RAPD 5|1 AR 3 ML by H 290
&, EHEASI MY 20 X, HPRALZEH
AR 934, & AT WY 38.75%, FHEA
ST 7,75 REBHH,

% RAPD ¥4 5%, 32 Al Nei SEURITHE AR
JB 3R R B G IERABR  —BUE, HRAE
2, AR - WgRE, AM - RIREE, 5% - RANEER
BEEEAEHR 0.47, 0.34, 0.29, FHRIEERH
0.36, 312 UPGMA Zit4r 4t A8 3 FiE 4
EHELERHTREMT, BGRRUE 2. A HEE.R
BN R RBTERE N4, BEERRE
EHRRET, WERI 4,

#®1 AHR 3 LW RAPD - PCR 73816
Tab.1 Amplification of 3 mangrove species of Bruguiera by

RAPD - PCR
r# £5 EZ]
5is  5IHFS P (%)
S124 GGTGATCAGG 13 4 30.77
S125 CCGAATTCCC 17 14 82.35
S129 CCAAGCTTCC 29 14 48.28
S130 GGAAGCTTGG 26 8 30.77
S141 CCCAAGGTCC 25 4 16
S143 CCAGATGCAC 26 1 42.31
S144 GTGACATGCC 22 7 31.82
S148 TCACCACGGT 14 8 57.14
S149 CTTCACCCGA 18 6 33.33
S152 TTATCGCCCC 16 4 25
S155 ACGCACAACC 21 9 42.86
S156 GGTGACTGTG 13 4 30.77
iy 240 93
Bit 20 7.75 38.75
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$130

S141 S143

B 1 KRR 3 FLREY) RAPD 3191 5 B
Fig.1 genomic DNA fingerprints of 3 mangrove species in Brugiera by RAPD
1. AKHE;2. W%, 3 RMIEE MY ADNA EcoR I /Hind [ 4r FEARIE
1. Bruguiera gymnorhiza ;2. B. semangula ;3. B.semngula wr. hynchopetala , M: \DNA EcoR 1 /Hind 1l

%2 KHR 3 FHOIMEY RAPD S ITHREEE (MR
ST RBE—FE(HALZLE)
Tab.2 Similarity matrit and genetic distance of 3 species of

mangrove in Bruguiera by RAPD

KX # B % RMAE
0 0.53 0.66
0.47 0 0.71
0.34 0.29 0

X %

s ﬁ—j

Qemﬁﬁ——l

028 030 032 034 036 038 040 042

H2 ABRE 3 FORES S 58 RE(RAPD 44T
Fig.2 DNA molecular dendrogram of 3 mangrove species in

Brugiera by RAFD

2.2 ISSR 4 #r4E X

£ RAPD R BBy &Rl b, &P ISSR 4 R AR
DNA B3 B 5 RAPD ZFIAR K, [F ot xd B8 88 7 i#t 47
BELR, URBRESHMIEENEEFIRE, Xk
ZR Tag AR 1 U, #ETHEEN 2 mmol /L,

M 30 4~ ISSR B ik i 10 9 ROR R

G HATIRE ERBIR(FK 3), ISR RET B
s 0.2~2.0 kb TEEH, WE 3, 10T ISR
AN 3 AR 3T 191 &, F
BWEANSIYT Y 19.1 %, BEERHFE 1014, 4
By R 52.88% . FHEA G 10.1 &
LW, ISSRI ST MESURTE S ERED
85% o3 FHl Nei 15 %(:, IR 4% ISSR P 145 5, it HAM
JB 3 ML B IE B MBS —BUE (R 4), K

F3 AREIM 3 FETRHE Y ISSR-PCR §3E0R
Tab.3 Amplification of 3 mangrove species of Bruguiera by

ISSR-PCR
yie shf BEHEE
5115 Bl xR FAE(%)
ISSR1 GC(AC), 20 17 85
ISSR2  CCC(GT)s 18 9 50
ISSR3  CGC(GA)s 19 36.84
ISSR4 CCA(GTG), 7 14.29
ISSRS GCG(AC)sA 29 14 48.27
ISSR6 (AG)T 28 16 57.14
ISSR7 (GA)gT 18 9 50
ISSR8 (GA)sGC 21 42.86
ISSR9 (AC)CA 23 14 60.87
ISSR10 (CT)sAC 8 5 62.5
587 191 101
T 19.1  10.1 52.88
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M- RM - RERETE . - NEEEREE ITRESW, GRLE 4 AN GIEE RMIEEN R
BEETAM RN, 0.62.0.42.0.31, FHME R 0.45. 2  SXERBREBEMEAH—A, BE5RMEENERK

UPGMA 5153738 R 3 FhEL R R R it

ISSR2

ISSR3

I, WERAN—4,

ISSR4

3 KB 3 MLRHEY ISR 519 8 EE
Fig.3 genomic DNA fingerprints of 3 mangrove species in Brugiera by ISSR
1AM 2. %%, 3 REEE M 25 ADNA EciR I /Hind I 4+FRIFIL

1. Bruguiera gymnomhiza ; 2. B. la; 3. B.

la wir. hynchopetala , M: \DNA EcoR 1 /Hind [l

Fa KM HPLLWEY ISSR FAHBBAFER(T=
A RBE—BE(E=R) :
Tab.4 Similarity matrit and genetic distance of 3 species of

mangrove in Bruguiera by ISSR

A H W oE REE
K O#H 0 0.38 0.59
i B 0.62 0 0.68
REBEE 0.41 0.32 0
I
B8 &
KmE—

0.300 0.325 0.350 0.376 0.400 0.425 0.450 0.475 0.5000.5256

B4 AHE 3 HFLREY S THERS (SR 7))
Fig.4 DNA molecular dendrogram of 3 mangrove species
in Brugiera by ISSR

3 itk
SA BT R R TR AP B AR
M- BB, RERBESEENEESH,

Harnrick %5 ISR EERT 449 FEY TR 52 RO
3%, HWERKT LHE YR8 % B PR fh T,
3 BANE BT LRGSR E B M T XL, R
FhESALEFHKFER 50.5%, HESEMETY
7K 34.2% . W5 RAPD F iR MAKE 3+
TREMHTHEEETHERN 38.75%, KT 494
FEYTHKE, BT RETHK T, ISSR A EEMK
T L BE RN 52.88% . i HT ISSR H RAPD kil
FELHBELEME. BAR XFEMNENERA
HATY B 4 A SRR E A BB R RIED
F KRBT 5Tt B ISSR 4 15 1% £ Ak RE
77t RAPD B & ), RAPD 1 ISSR 47 FF #5158 Y it
EIE B A UPGMA B 2 RHIR B 45 R ¥ LA — B, 3Bl
X R T RACHEAR AT LA R Y H T RO EY
X £ YRR Y Ry R 4 R s 1R B HEEIT
Prf#.

BEEREH LW S, TRy R
K PHBREER, XRFORERACE P
el —fRSR, FEE S RBHKTHRE, oKE
638 1% — B T B%, 381 1% BE B K . Gottlieb ™ %t 28 F
WM EZ KRR ASOEHT TR, R H
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ARG RELAATS

A EERMK, FHE R 0.05, FHEBREESHE
FE, THER 0. 33, AP, RAPD F ISSR 77
PR A, Mg . M TR B EE B 3 R
0.36 1 0. 45, F B3 3 FLLBHEY B N FE DS FR . A
SHTRREL, BE LEEER N4, MAM
Bh—4, RUBESRBEEEECRENL, —&
5AMEERRFZRT, BKERL, SREESE
SERFE SR AR AR, T 5 A A SR 22
Ko ARHG ORE R E L RHEA T S A KR, R
WSEE, SMEEEESHERRNES, TEEs
RWEGEUFERDER (R S), BXBERTIE
WRIF ) BT, Fi, RS T RN
i, B 7 0 USRI A 7 R R 3 FRALRHE S

&5 AUR=HEBHKEFER

Tab.5 Morphlogic variance of 3 species in Bruguiera

TTHEESEES, ERMT sPMrERE, 71
BEO R 17 NS B E, 45REW, A - EEsm
E—FHEN 0.796 6, W — REEEAB I —BUE N
0.915 0, EREHE - RERBE —BUE R 0.889 5, &
HEE SRR MM EZRRERETARM, KR
EERNEN AN, S8 LRWR, EEHIANIELR
BN AR — B E R Y,

e Fl RAPD I ISSR P Fh 43 T- 45108 S by 35
GRABIHRBEEMEE X 5Tk, TERS T
SR TF AR FENEE IR E ST 2
—FE R F B BN FAMES TR R R
F1TH . T A BHEARGE & BG4 B B —
HRHBOAHEFEHSEF R RPAFA,

7 H i: SERE )

1. BERE 9—12 #, 3E¥ 10 & 9~12 B, B 10K 10~14 B, BH 12

2. E%/HE HREKTEE HRHRTEE HGRNETEE

3. HBE HYB Y T

4. B BB E nGEEE EWHEE, LHAS

5. ERENA HATREHE 1 -2 &, HATRARE 1~2 % TRGERE 24 &, WO 1 &
o1& o1k ] 8 AR T
1. AE. 1% 2%
2. . AR% Ak
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Genetic variation and relationship of 3 Bruguiera species by
RAPD and ISSR
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Abstract: Random amplified polymorphic DNA (RAPD) and inter — simple sequence repeat (ISSR) methods were
applied to detect genetic variation and relationship of 3 mangrove species of Bruguiera ( Bruguiera gymnorrhiza, B.sevangul,
B. sexangula war. rhynchopetala ). 12 RAPD and 10 ISSR primers generated 240 and 191 bands, of which 91 and 101 were
polymorphic, respectively. Percentages of polymorphic bands of RAPD and ISSR were 38. 75% and 52.88% . Comparison of
the two marker systems shows that ISSR was better than RAPD in terms of reproducibility and ability of detecting genetic
polymorphism. It was found that the average genetic distance among different 3 mangrove species of Bruguiera by RAPD and
ISSR were 0.37 and 0.45, respectively. Based on UPGMA cluster analysis, it showed that Bruguiera sexangula and
B. sexangula war. rhynchopetala were classified into same group, while Bruguiera gymmorrhiza in an other group. Comparing
with the results of morphology and allozyme by other reports, B. sexangula war. rhiynchopetala could be regarded as a variety of
Bruguiera sexangula .
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