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Genetic diversity of mangrove plant Sonneratia caseolaris in Hainan Island based

on ISSR analysis

LI Hai-Sheng'?, CHEN Gui-Zhu' (. Institute of Environmental Sciences, Sun Yatsen Universitys Guangzhou 510275, Chinas 2.
Department of Biology. Guangdong Education Institute, Guangzhou 510310, China). Acta Ecologica Sinica.2004,24(8):1656~1662.
Abstract : Sonneratia caseolaris is a mangrove species belonging to Sonneratiaceae. The natural distribution in China restricted to
Hainan Island. Sample leaves were collected from individuals of three natural S. caseolaris populations of Wanning (WN),
Qionghai (QH) and Hengshan (HS) and one population at Dongzhai Harbor (DZG) introduced from nearby area. A total of
eighty-six individuals were sampled. Eleven ISSR primers gave rise to 239 discernible DNA fragments of which 194 (81.17%)
were polymorphic. The percentage of polymorphic bands at the population level ranged from 40.59% to 50. 21% , with average
of 45.71%. The Nei’s genetic and Shannon’s information index were 0.2103 and 0. 3256 respectively at the species level,
0.1468 and 0.2210 respectively at the population level. Based on Nei’s Gst value and analysis of molecular variance
(AMOVA), it showed that higher genetic differentiation had occurred among populations. The genetic identity between
populations was 0. 9011 on average. Gene flow (Nm) was 0.5787. UPGMA cluster analysis based on Nei’s genetic distance
divided the populations into two main groups: WN and QH formed one group, while HS and DZG formed the other group. The
Mantel test showed that genetic distance was positively correlated with geographical distance, but not significant. The
correlation analysis showed that there was no significant relation between population genetic diversity level and environmental
factors. Since the genetic diversity of DZG was obviously lower than that of natural populations, the effort of in situ and ex situ

protection to QH and WN should be strengthened to conserve genetic diversity.

(20010558004)
:2004-04-22; :2004-07-11
a1971~), s R s N . E-mail: lhs11@gdei. edu. cn
* Author for correspondence, E-mail: chenguizhu@yeah. net

Foundation item:Grants from the National Ministry of Education Foundation for Ph. D. program (No. 20010558004)
Received date:2004-04-22;Accepted date:2004-07-11

Biography : LI Hai-Sheng. Ph. D. , Lecturer .mainly engaged in botany, ecology and conservation biology. E-mail:lhs11@gdei. edu. cn



8 : ISSR 1657
Key words : Sonneratia caseolaris; genetic diversity; ISSR; environmental factors; conservation
:1000-0933(2004)08-1656-07 :Q948.1.Q16 A
(Sonneratia caseolaris (1. ) Engler) . .
LlJ 9 Y N b
, ; B, 20 80 ;
[3~8] s
ISSR (inter-simple sequence repeat) Zietkiewicz"" 1994 s PCR
. ISSR SSR  RAPD N s s s s s
; ; fo=1s] ISSR
1
1.1 s ( ,WN) . (
,QH) . ( LHS) s (
,DZG) . s o 0~20 cm
s N 2001 12 1,
1.2
1.2.1 DNA CTAB [ DNA, .
1.2.2 PCR 100 (UBC set No. 9) s s
11 C 2 PCR o PTC-100 PCR o 10 pl 1pl
10X buffer (100 mmol/L. KCl, 80 mmol/L. (NH,),SO,, 100 mmol/L Tris-HCI, pH 9.0, 0.5% NP-40), 2~ 3.75 mmol/L
Mg** ( ) 2), 300 pmol/L dNTPs, 0. 3 pummol/L primer, 0. 35 U Taq DNA (
),10 ng DNA, ;94 C 5 min, 45 s 94 C 45 s,52~53.5C
( YO 2)45s.72C 1.5 min, 72 C 7 min, 4C .
1

Table 1 The general situation of Sonneratia caseolaris sampling populations

Item WN QH HS DZG
Number of samples 22 20 22 22
Longitude 110°10'35" 110°36'16" 110°45'54" 110°35'11”
Latitude 18°35'57" 19°13'58" 19°37'47" 19°57"11"
Precipitation (mm) 1883. 8 2072 1974 1676. 4
Total nitrogen (g/kg) 0. 969 1.179 0.852 0.373
Total phosphorous (g/kg) 0.291 0.411 0.149 0. 384
Total potassium (g/kg) 2.577 2. 240 1. 750 3. 815
Extractable nitrogen(mg/kg) 160. 86 95.51 75.95 44. 35
Extractable phosphorous (mg/kg) 14. 69 38. 34 4. 89 4. 63
Organic matter (g/kg) 56. 671 32.017 26.075 18.322
Salt (%) 1. 881 1.304 1. 040 1. 053
pH  pH value 3.23 3.76 6.78 5.18
Soil conductivity (ms/cm) 4.1 3.2 3.9 3.2
1.2.3 PCR PCR 0.5XTBE EB 1.5% , 100 bp DNA
ladder (100~3000 bp) ., 60mA 3h,
b o
1.2. 4
@)) ISSR 1, 0,

0.1 . POPGENE 71, ISSR Hardy-Weinberg
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1 (PPB): DNA 0. 99 s =
/ X100%;(2) (Na); (3) (Ne); (4)
Nei (h)"*; (5)Shannon (D);(6) (H1) (Hs); (7)
(Gst) (Nm); (8)Nei (DHH . AMOVA , Nei
, Amova 1. 557,
(2) (unweighted pair group method using arithmetic average, UPGMA)
Nei . NTSYSpe 2. 02821,
(3) NTSYSpc 2. 02 Mantel R s
(1000 ). , SPSS11.0 o
2
2.1 ISSR-PCR
11 ISSR 4 86 s 239 s 194 s
81.17%., 12~30 21.7  C 3, 180 bp 2700 bp
o 857 (HS) 22 1, ISSR-PCR 86 s
2.2 2 ISSR . Mgt
40.59% ~50.21% Table 2 Primers used for ISSR amplification, sequence,
s 45.71% +5.00% . concentration of Mg?" and annealing temperature
1. 3475, Nei 0.1315~ Mg+ )
. . . Annealing
0.1666 \ 0.1468, 0.2100; Primer Sequence of primer (mmol /L)
temperature
Shannon 0.1974~0. 2496 s 808 (AG):C 325 53.5
0.2210, 0. 3256, 4 s 809  (AG)G 2 52
(QH) (HS) 835  (AG)5(CT)HC 3.75 53.5
, (WN) (DZG) 836 (AG)s(CTHA 2 52
840  (GA)g(CTHT 3.75 53
( D 842 (GA)s(CTHG 3.75 53
2.3 847  (CA)S(AG)C 2 53.5
POPGENE s (H?) 857 (AC)s(CTHG 2 52
0. 2103, (Hs)  0.1468, 864 (ATG) 579 935
868 (GAA)g 2 52.5
0. 0635, (Gst) 03017, 887 (AGT)(ACG)(AGT)(TC);  3.75 52
(Nm) 0.5787 o
, 30.17%, 3 ISSR
69.83% . Nei Table 3 Number of band loci for ISSR primers
(Gst) ,AMOVA (CZP)
. . Polymorphic Percentage of
0 . 21 bands
40-11% Primer Total bands bands polymorphic bands
0
) 59-89% ’ 808 17 12 70.59
(P<<0.001)C  5), 6, 809 21 20 95. 24
1 0.8419~0.9412, 835 12 8 66. 67
0.9011=0. 0376. Nei 836 24 17 70-83
. 840 20 17 85. 00
UPGMA s C 2, (HS) 842 30 26 86. 67
(DZG)H s (WND 847 22 20 90. 91
(QH) . 857 27 25 92. 59
, Mantel Nei 864 17 11 64.71
868 24 18 75.00
° ’ 887 25 20 80. 00
’ Average 21.745.1 17.6+5.6 79.84+10. 90
(r=0.7639,P=0.0949>>0. 05) All locus 239 194 81.17
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ISSR- PCR fingerprints of 22 samples of Sonneratia caseolaris from HS population using primer 857

M: 100 bp DNA ladder. CN: Negative control

Table 4 The genetic variation statistics among populations of Sonneratia caseolaris

Population

Na

Ne

Nei
h

Shannon
I

rrB

WN
QH
HS
DZG

Average

All locus

= = = =

1.

- 4226+0. 4950
.502140. 5010
-497920.5010
.405940. 4921
. 4571+0. 0500

811740.3918

1.23304-0. 33534

1.288040.3732
1.260740. 3524
1.225440. 3443
1.251840. 0285
1.347540. 3550

0.1351£0.1906
0.1666£0.1997
0.1541+0.1914
0.1315+0.1889
0.1468+0. 0165
0.2100£0. 1851

0.2031+£0.2732
0.24960. 2848
0.233940. 2747
0.197440. 2719
0.2210+0. 0249
0.3256+0. 2569

42. 26
50.21
49.79
40. 59
45.71+5.00
81. 17

Na Observed number of alleles; Ne

percentage of polymorphic bands

Effective number of alleles; 2 Nei’s gene diversity; I Shannon’s information index; PPB  The

2.4
SPSS11.0 4 s (Na), (Ne) ,Nei h),
Shannon rrB) s 7
Y N .’
AMOVA
Table 5 Analysis of molecular variance (AMOVA) within /among Sonneratia caseolaris populations
. . . rr
Source of variation d. f. SSD MSD Variance component Total variance (%)
Among populations 3 723.17 241. 055 10. 489 40.11 <0. 001
Within populations 82 1284.51 15. 665 15. 665 59. 89 <0. 001

d. [ Degree of freedom; SSD, Sum of squared deviations; MSD, Mean squared deviations.

(Heritiera littoralis)

ISSR

(Hp)

0.2103,
(Ht=0.2327, PPB=283.19%),

(rPrPB)

81.17% ,

* Significance tests after 1000 permutations

(Aegiceras
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corniculatum) | (Ceriops tagal)  ISSR 6 Nei ( ) ( )
s (HD) 0.039 Table 6 Nei’s genetic identity (above diagonal) and genetic distance
0.016, (PPB) 16.18%  8.96%4L12, (below diagonal) of S. caseolaris
ISSR (Hi= Population WN QH HS DZG
, WN 0. 0. 0. 9
0.1380, PPB=68.65%)1, , : * 9993 8959 sl
QH 0.0626 * 0.9077 0. 8808
’ HS 0.1100 0.0968 * 0.9412
bl . DSG 0.1721 0. 1269 0. 0606 %
b
° WN—|
[26.27] [28~30] QH
s HS|
b Y |
DZG
N ° T T T T 1
006 0.08 0.0% 0.11 0.13
3.2 R¥ Coefficiont
Gst AMOVA s
R N 2 Nei UPGMA
s Fig. 2 Dendrogram of UPGMA cluster analysis based on Nei’s
i , (Nm= genetic distance among populations of Sonneratia caseolaris
0.5787), o N N N
9 o Y
s \ s . Wright s Nm<1,
31]
o 9
, o ) 3~4 )
N N s s
[33]
b ’ o 9
* b b o b A}
7
Table 7 Correlation between population genetic diversity of S. caseolaris and environmental factors
Nei Shannon
Environmental factor Na Ne h 1 PPB
Total nitrogen 0. 687 0.763 0.736 0.727 0. 687
Total phosphorous —0.291 0. 062 —0.015 —0.067 —0.291
Total potassium —0. 850 —0.693 —0.726 —0.752 —0. 850
Extractable nitrogen —0.059 —0.012 —0.051 —0.058 —0.059
Extractable phosphorous 0.496 0.763 0.702 0. 665 0. 496
Organic matter —0.158 —0.109 —0.149 —0.157 —0.158
Salt —0. 302 —0.195 —0.248 —0. 266 —0.302
pH  pH value 0. 288 —0.004 0. 082 0.126 0. 288
Soil conductivity —0.036 —0. 265 —0.235 —0.202 —0.036
Precipitation 0.9 0.907 0. 906 0. 908 0.9
Longitude 0. 591 0.463 0.520 0.542 0. 591
Latitude 0.013 —0.071 —0.025 —0.012 0.013
Na observed number of alleles; Ne effective number of alleles; 2 Nei’s gene diversity; I Shannon’s information index; PPB the
g

percentage of polymorphic bands

. 2002
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