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Genetic diversity of Sonneratia ovata
(Sonneratiaceae) in China detected by inter-
simple sequence repeats (ISSR) analysis
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Abstract; Sonneratia ovata is an endangered mangrove species of Sonneratiaceae restricted in Hainan Qinglan
Natural Reserve of Wenchang City, Hainan Province. Inter-simple sequence repeats (ISSR) markers were
used to investigate the genetic variations within and among the wild population and two introduced populations
at Hainan Dongzhai Harbor Mangrove Natural Reserve., Leaf samples were collected from 39 individuals. E-
leven ISSR primers gave rise to 185 discernible DNA bands of which 127 (68, 65%) were polymorphic. How-
ever, there were relatively low levels of polymorphism at the population level with the percentage of polymor-
phic bands (P) from 36.76% to 54.59%, 47. 21% on average. Nei’s genetic diversity (h) and Shannon’s in-
formation index(I) were 0. 141 1 and 0. 229 2 respectively at specific level, 0. 120 9 and 0. 191 0 at population
level. Based on Nei’s Gst value, a large proportion uf genetic variance (87. 58 %) was among individuals with-
in population, 12, 42% genetic variance was among populations. Genetic identity between populations was
0.970 7 on average. The ex situ conservation of S, ovata at Dongzhai Harbor Mangrove Natural Reserve was
successful in the conservation of genetic diversity.
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B LA & B £ 2 % # (Tomlinson, 1986), 7
REMNEES, IHERIFASH. ENEEBLR
HE AR Z— , 508 X F 57 KB IR L B3R
R AR R B A B R, e, 3
W, MR IR E AR ELW MR,
HZEYERENRAS G TEEXEEHAP
K. mEERE, EEHHEXE LERPHRHE
HWEGHREANNTBMESE. REBGHBHESR
MEBEREF SN ENTBERELHEER
Bof. AT HFRMITERE K2 BALREFK
CEREELFEHH TR A FEZBTFENRE A
REETBRIBL, LA 200 kEH. Lt
290 LR A BBAMKARRP R
M EHMAY KR FE, BE=ILA990 F351#)
A SR EEMAEREEA 30 L9998 E5If),

ViR SRR KT, b R KA
FHRROMR. MRAHAHEY RESEENDR
EERETR, RN HENE A NER, DR
ST IR R T 8 B B E B R R
REEMERE. BAjX RGOS AT HEHE.
ERAERIET — S5 (BREEBR, 1996; B K B 4,
1994; F % 7L % ; 1998; XB 4% 3% 45, 2000; XB f% 3T 4,
2001), {HXTZYRh7E DNA KE FHBREZHERER
RPEYEFTEBHARES MR ILME, ISSRUn-
ter-Simple Sequence Repeat) X FRA B EE F 5 X [§
VP EAREBAEYERA EAENRBRERR
7, iR —E@ A5 Y X & E 4 DNA #47 PCR ¥
¥ ¥ Y2 R R B SR R B ik
KBY WL E, T AT LUG = B AR R] B 3 B4
#£. ISSR 43 FARicBARRA DNA B R HED B1E
8, BT/ AEMEZKEHRNY DNA FHL 4Ric%
HE, LREAR BEEET BREETHXTER
HAWGERERER B ERATBEZRELST.4H
DNA#UEE . MHEE HURSFETEVR
., HMAPFR R ISSR 4 FHric R oot g 5
B2 2e 5, LA BRI IR 1% B HEOK P MR {5 44,
AR IR A R AR LA RE YR AR KR .

1 #MEfF %
1.1 &8

RIBEI BRI FERER/DBEYLRE . X TFADE
BE— 2R, KEBHNELHIRE. REMNKRE

SROHE RN BT B T RARKNBRITTRE
Fr. REERS[E] D 2001 4F 12 A, #EBHERFR
R#E 1.

®1 BHEBREREHOELRMR

Table 1 The general situation of Sonneratia
ovata sampling populations

FBERA % Ew ,ﬁ 2 1 WA
Population  Population . . No. of
. Longitude Latitude
code location samples

19°37'22" 14
19°57'01" 17
19°55'35" 8

TW  XEALKREEHH 110%47'43"
MP REENE  110°34'33"
S] REW=I 110°36'49"
1.2 DNA £
FF CTAB # (Doyle &, 1987) iR IR E R 4
DNA, AR kENHESE.
1.3 PCR § 1%
WA FEE KT XEH 100 454 (UBC
set No. ) # AT T Mk, NP3 By 1% &4 & B,
EHBFN 1ILA5MER2DATFT PCRYH, 71
B TE PTC-100 TM Programmable Thermal Con-
troller (3¢ E)PCR ¥ X L i#1T. &L R F LB
My &M HE 10 pL REERE 1 pL 10 X buff-
er,3, 0 mmol/L MgCl,,300 mmol/L dNTPs, 0. 3
pmmol/L primer,1U Taqg DNA B4 (MEXE
EAT]D .10 ng B4k DNA, ¥ IEEF .94 CHEH
5 min, ZJ5#1T 45 MEF . B EFHEHE 94 T
P45 5.52~53.5 CBAXGRBAKBERSI B E)
(£ 2)45 5,72 "CEEM 1.5 min, S5 F 72 CEfh 7
min, ¥ WYWET ¢ CHKHERE.
1.4 PCR =4 % &
¥ PCRY MY EMO.SXTBE RHIHEH
EBM LSYMBAR M BE R e vk 40 . LA 100 bp
DNA ladder(100~3 000 bp) & X #5¢ 4> F & 4%
W, EOmAWERTHI3h, BRLEREEER
SRR B RERIT R Y = Y TR I R BRI AR
BEGHREERL,
1.5 IRMait s
LS. 1 BREAEMRAH SHELSN EHBE
BE R e Tk B i | JR] — ISSR fu i LA M KIFICH 1,
KRk HFEIICH 0. fE 0, 1 EHRWAITHEN. NA
Popgene 1. 31 # ¢, {8 & J& B 761X & ISSR #5214
MAALTF Hardy-Weinberg PR A&, G TIIS -
DEBAUSBELSEP) K DNA F BB EH
BPNFHETF 0.99 BOLEBRPHBEMA, BBMAA
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B8 =05 230008 30/8 0 2 A4 A F X
1002 ; () AL S M F L FEEE(Na) ;
G)FHBAN LA AKFEMER L (Ne); (4) Nei
By 2L £ B (h) (Nei, 1973) ; (5) Shannon {5 B #%
BD;GOBMERZHEEMHOMBEANERS
BB (Hs) 5 (D EHE b R B(GsO FEE B (Nm) 5
(8)Nei {8 {5 BEH (D) (Nei, 1972) Fl i 6 — B &
M.

1.5 2 RE 54 RABEPFHBHIEMEUR AR
Xt 8: (UPGMA) 3 J3 B 18] i A1 Nei(1972) B {5 BEES
HITRELSW, BB A& ZE A Nei f1 Li
QI7TDMECERBGETRE 4T, ERAKEHR
NTSYSpc 2.02,

2 HRE5aH

2.1 BHEBREFOBERSHFHE

FAI1AISSR Gy T 3 ERERH
3t 39 ANk, P 185 KWL BAFIYT K
FWPCH 12~24 &, PN WT HBRTHEN

BB ZHEE H0.017 2,0 4L B & Gst 2 0.124 2,
BREZ . MMEREBERRARET —ENBEMME B
BHRMNBEATR SEBEERN 12.42%, BHN
KBTS S BBEETRKN 87.58%., FEHRAIKNE
EWH1.763 2, JBEFIA) 898 fZBE S (D) S B Fi
T—BHEMRE 4, TEBLEERF 0. 961 9~
0.976 5, Fr A Bk B 9 73 —BE 3% 0. 970 9. 1R
#E Nei(1972) 1 1% BE B #5 BT B B4k i# 1T UPGMA B
K, BEGEREAXEBER(TWMN=ZOIEHGSHY
ERE—E.REEE® 0. LBSHEMP)FE
BRI —E. fAH NTSYSpc 2. 02 &4 H AT
YER 39 MREA Z B Nei 1 Li(1979) K38 548 014
REGHIRFAHCEREAH UPGMA B R2E, 4
RRE 2, ANREEFTH, G—TEHOER—
IR R R — 2,

2 ISSRSI¥. FI.BRNEERN
T e HRY

Table 2 Name of ISSR primers, sequence,annealing
temperature and bands after amplification

BARE ERAWH BEWH

5193

R 5|4 Annealing No. of No. of
16.8 %9#%%%%& 150 bp & 2 500 bp Z 4] 9£ Primer i;l‘iie:;i temperature  bands polymorphic
127 KRABBHEGR D), BERAEIEN (C)  scored  bands
68. 65% o 808 (AG)sC 53.5 15 9
. 0o EE% 3 ﬂﬂv%ﬁﬂﬁgglw\m,ﬁﬁﬁgﬂ 809 (AG)BG 52 12 9
36.76%~54.59% 2 8, V3 {E X 47.21%, FEE 835 (AG)(CTHC 53.5 21 14
MEBRE M, BEHESM AT 4RI EHEM R zig Egi;“;g;r’; :2 12 170
. N 8
. Nei ZEFH B ML 0. 100 8~0. 133 9 Z 4], 842 (GA)s(CTHG - 12 7
Shannon {5 B 8 $U R B8 8 ZREE L Nei 92 H 847 (CA)(AG)C 53.5 24 21
LR, 76 0. 158 5~0. 212 4 Z 6] ,{B R AL [AAE 857 (AC)8(CT)G 52 21 19
864 (ATG)6 53.5 21 13
g% B MP>TW>S]. 868 (GAA)6 52.5 21 12
2.2 AR BEEIL (AGT)(ACG) .
887 (AGTI(TO); 52 13 s
gy Popgene 247, SRt RIF A B A S WEDE _ : 185 127
ota - -
ZHEEHNO0. 1380, FHNERLHEE 0.120 8, /58
*£3 PHEREREABREGERAT
Table 3 The genetic variation statistics among populations of Sonneratia ovata (Mean 1 5SD)
BB pUE -2 XIVE-3 ¢ AREAENK PErEE Shannon 1§ 8 # EEMR A
Population Na Ne h 1 P
TW 1.502 71+0.501 3 1.205 410.308 3 0.127 940.169 6 0.202 240. 246 2 50. 27
MP 1.545 940. 499 2 1.215940.316 5 0.133910.171 3 0.212 43:0.246 6 54,59
SJ 1.367 610.483 5 1.162 540.289 6 0.100 8+£0.159 8 0.158 51+0.234 9 36.76
EH Average 1.472 140.093 0 1.194 610,028 3 0.120 940.017 6 0.191 040.028 6 47,21
BB Al locus 1.686 5-+0.465 2 1.221 8+0.306 5 0.141 110,164 9 0.229 240.235 2 68. 65

Note: Na=observed number of alleles, Ne = effective number of alleles, h= Nei’s gene diversity, I = Shannon’s Information index, P=the

percentage of polymorphic bands.
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®4 M ERZEE Nei(1972)HBE—B K

(BELR)MBEEE(EZTA)
Table 4 Nei's (1972)genetic identity(above diagonal)and
genetic distance(below diagonal)of Sonnerc.tia ovata

F& & Population TW MP SJ
TW * 0.9742 0.9765
MP 0,0261 * 0.9619
SJ 0.0238 0.0389 *
3 3 #®

3.1 P RAE B Y
RENMHEBEEWMAAEENNMEEREEES

fRLOENERERRE, EBMATHETHE TAR

1HY) 4% W% (Rhizophora stylosa) (Goodall £,

1989) .k #i (Kandelia candel ) (¥ 4,1994) . & B,
% (Acanthus ilici folius) (Lakshmi %,1997), R A
AREETAM AR RA ISSR 4+ FRRid AR, & LR
BFEE BT SR B B9 % 7 B8 . RFLP . RAPD $; AR 7] & 3 3|
FEMERAMS, RREMEEHBEMELRF B (God-
win %,1997 ; Nagoaka %,1997; & 3% &5, 2000; ¥ 4%
B.%,2002). 55h,RH ISSR 2 FHRiciF R R -
LAY 4R 0F B (Heritiera littoralis) BER %
BEfER 0.232 7, BB A B E R 83.19% (Jian
& ,2002) ; L (Aegiceras corniculatum ) S A 18
1 ZRHEN 0. 039, BB A BEFEN 16.18%6(Ge
%,1999); TR R SR EE L HMN 0.138 0,
EEMEBENHEN 68.65%., Bk, A ERLY
B ZREMERE  FEF 8K L, B B REELN

™
s
MP
T T T T T . =T T T T T T T T L T 1
0.02 0.03 003 003 0.03
Coefficient

1 B ¥R BE R 15 BE B (Nei, 1972) UPGMA B2
Fig. 1 Dendrogram of UPGMA cluster analysis based on Nei’s (1972) genetic
distance among populations of Sonneratia ovata

WY R FEE P BRI E SRR
3.2 M BRABEEEN

R SR B K A AR — E R R B B A
MREER S BBRETRMN 12. 2%, S HEER
WBREER HEBREL R 87.58% ., XHEMNHEE
L5 5 K Z BB R R B0 18 15 45 4 48 ) (Hamrick
%,1990), BMERHEREEMHERRE, K
BARL. 4 E.fF % 5% U # & (Hamrick,
1987)., BREBEMYERTAERURTHNE . EBE
35 9% . % (Stafford-Deitsch, 1996 ), X 3 (Primack
4,198 LB AM, ER T — & /Y% B K 31 (Nm
=1.763 2); REBLARMKRIP X EXBEMRRP
X, BB 4T 5 F AR Lt AR & A BT

REBHINMERREAXERNETHRIIFHN, AR
BRAEY MR E B RENREZ XK, A UPGMA
BB ZERRER, BB PO RS
BRI K, BFRATR—K. B, TERERHT
FRERSBETHHERNREEREREAIMESR
BA. B EBREETEHRF, HRELIR
B HFEHLREEME . BWoRLEFEKE B
WA R T A B M4, = T REBIK e BB &
S B I R B R B I R S £ 5 A ) B e U ¥ i 2
—H 5.
3.3 BAERARP
HEGAMIEL W AR AR MBTE A FE, B4
¥E P S RE T KB ML RAAREY , LR HRAEY 8



http://www.cqvip.com

13

FHES: FEMMERRE SR ISSR BIE

| gog httg://www.cgvip.coml

21

0.87

Coefficient

B2 SIM¥ERAKE Nei 1 LiQ1979 WS &L E B UPGMA BXE

Fig. 2 The dendrogram of individuals of Sonneratia ovata based on the Nei and Li
(1979) similarity coefficient and the UPGMA clustering method

ERZBVAER, ROERTERENMKEL
WHYNEGFHRBRNORE. S ERENaH
WA EE#F,ESEBIREER. Hit, A&
AR B R A A SR T8 5k AR 38 R AL 5 2 o RRL P
HERFELAHEERRHE. B HERXRSA
BEATIHEPERD IR OEAELEHFE.
XEHTHRHEREND, MZREEHE,5HZD
B B R . TFEBENRD, IRFE A
THREBRZ R T R RS A . B RTIR
B2 BRENERRREKBLTHRBEY, RPEAE
B L ELR AL RSN, B — S LT AP T
fE. NRIMMWIRSERERE LB RMERES
THAFH LR TEEEREESEEER
Ak, BHRMBRE-BERK0.970 2, RHPE
REBTHAP W ERERKBE LRFTR
EERNBESAE, THRPBEAIE. TR
FEERTIFHRENTETEREERE, IR AR
X— B G A Y , 8 B 5 — 45 N 3R O n ¥ S R IR BE IR

MR T MERM BREEFE ERER. R
IEEHHEBLUKE.

AAREIRAHFHATLZIARARAKYPES
BARFAKRFPAELLMARRPEREEREN
B FRAEPLXFHRATFARALREESERE
TRHERERBP, — AR TEALERNLCH
HENEAH L HREH T BAAH L EKA
B hEH L AR L ARRETAEE S
HELBZIRFR{4THS, 228 H AR
HTEREL, ERMEEFELANE,
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