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, ( Sonneratia)
8 20 , )
1 1 [l] . 1 1
(2]
(31 1990 [4.5]
DNA (RAPD) [6.7] [6 8]
[9,10] [11,12] 5
RAPD ,  DNA :
RAPD , )
2
2.
2.1.1
6
) 4 cm .
5 10m 1 10 , 1
: : 5 10m 1 5 ,
- 20
2.1.2
Tag DNA (dNTPs) Marker ,CTAB Promega ;
Operon Sangon ;
2.1.3
PCR :PE ,480 1752 :BIO - RAD , Power300
; :UVvP , GDSB000.
2.2
2.2.1 DNA
, CTAB 8]
2.2.2 RAPD
(PCR) Taq DNA 1.5U, (54 mol/ dm®) 2 mm® ,dN TPs(1

mmol/ dm®) 2.5 mm® ,Mgd, (2 mmol/ dm®) 2.5 mm®,

DNA 50 ng, 25 mm®,
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20 mm® . PCR 94 1 min,36 1 min,72
2min, 40 , 72 7 min, 4
2.2.3
PCR 1xTBE 1.5% . BB
, 0.5mg/ dm®>. 3V/cm 2.5 h.
2.2.4
(1) (D) ( S) :
DNA , “ 1 ( ), “ 0. RAPD
: Neil™! S=2Ny/ Ny + Ny, Ny
, Ny X Ny y ,D=1- S,
(unweighted pair group mean average ,U PGMA)
(2) Shanron (1581 4= . S pInk, P ( )
) RAPD i H . H
“Hpop  Hep. Hpop Hop =1/ N3 H, n . He
, Hg=- YPnP,P . Hpop/ Hg
;(Hyp - Hpop)/ Hg
3
123456M 123456M 123456M 3.1 RAPD
_ ' 15 RAPD |
!' 6 . PCR
f & 1. 1
"..‘::. 4 58
0.35 3.5kb 15
5178 $98 OPAD2 (
), , : DNA
1 6 DNA ( 1) 1 15
, 2. , 3. 4.
5. 6. , M.\ DNA EcoR I/ Hind 111 512 :
34.1 297 ,
19. 8. 58. 01 %.
3.2
Nel 6 , 2.
UPGMA 6 ,DNA
( 2).6 AB,C3 , ;
0.55, 0.38, 0.1 0.4 , A
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1 15 6 PCR
(%)
OP@5 CTGAGACGGA 37 25 67.56
OPGL5 ACTGGGACTC 43 25 58. 14
OPHo1 GGTCGGA GAA 31 19 61.29
OPH19 CTGACCA GCC 33 21 63. 64
OPAO2 TGCCGAGCTG 31 14 45.16
OPA19 CAAACGTCGG 28 16 57.14
08 GTCCACACGG 38 20 52.63
=8 GA GA GCCAAC 29 17 58. 62
%8 TGGACCGGTG 34 22 64.70
78 TGAGTGGGTG 36 24 66. 67
88 TCACGTCCAC 29 17 58. 62
s168 TTTGCCCGGT 38 20 52.63
s178 TGCCCA GCCT 42 24 57.14
si88 TTCAGGGT GG 29 17 58. 62
s198 CTGGCGAACT 34 16 47.05
512 297
34.1 19.8 58.01
, 1
, 0.32 0.26. B 1 ,C
(3 “”,
2 6 ( )
( ) ERiER
MR :J
Kntigd ]
0 0.68 0.59 0.52 0.74 0.53 Flie
0.32 0 0.67 0.46 0.87 0.72 HigR
0.41 033 0 0.46 0.66 0.45 ]
0.48 0.54 0.54 0 0.70 0.52 0.05 0.10 0.15 0.20 0.25 0.300.35 0,40 045 0.5
0.26 0.13 0.34 0.30 0 0.66
0.47 0.28 0.55 0.48 0.34 0 2 6

w w NN
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3
4. 4 5.5 13cm, 1.5 3.5cm 4.
4. 5(6 8) |,
5. s , 6.5 8cm, 6 8cm; 6
5. , 4 10cm, 3 9cm;
3.3 —
15
RAPD . 3, PCR 4. 3

12 3 45 M6 78 910 12 3 4 S5 M6 78 9 10

3 PCR
1 5. ,6 10. , M.A DNA EcoR I/ Hind I11
4 15 PCR
(%) (%)
OPQ®5 35 9 25.71 38 11 28.95
OPGI15 45 20 44. 44 43 18 41. 86
OPHO1 42 16 38.10 43 17 44.74
OPH19 24 5 20.83 21 3 14.29
OPAO2 21 3 14.29 23 5 21.74
OPA19 28 6 21.43 30 8 26. 67
08 30 8 26. 67 29 7 24.14
58 42 18 42.87 40 17 42.50
68 41 19 46. 34 38 15 39.47
S78 36 13 36.11 34 12 35.29
88 28 7 25.00 27 5 18. 52
S168 37 11 29.73 36 10 27.78
S178 25 3 12.00 26 5 19.23
S188 28 8 28.57 27 10 37.03
S§198 25 5 20.00 25 5 20.00
487 151 480 148
32. 47 10. 07 31.01 32 9.87 30. 83
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5 8 , 0.35 3.5kb 15
( ), , DNA
, 5 ,15 487
32.47 151, 10. 07.
31.01 %; 480 , 32
148 , 9. 87. 30. 83 %.
Shannon PCR
( 5, 0. 669 , 0.671. Shannon
( o) , 93.3%,
6.7 %, ,
5 15 (H)

OP®5 CTGA GACGGA 0. 361 0.375

OPGL5 ACTGGGACTC 1.326 1.225

OPHO1 GGTCGGA GAA 1.940 1.871

OPH19 CTGACCA GCC 0. 095 0.094

OPA02 TGCCGAGCTG 0. 264 0.281

OPA19 CAAACGTCGG 0.734 0.729

08 GTCCACACGG 1.107 1.210

58 GA GA GCCAAC 0. 179 0.158

S68 TGGACCGGTG 0. 613 0. 601

s78 TGAGTGGGTG 0.678 0.682

s88 TCACGTCCAC 0. 789 0. 790

sl68 TTTGCCCGGT 0. 367 0. 359

si78 TGCCCA GCCT 0. 616 0. 620

siss TTCAGGGTGG 0. 264 0.311

s198 CTGGCGAACT 0.734 0.729

0.671 0. 669

6

OP®J5 0. 560 0. 600 0.933 0. 067
OPGL5 0.019 0. 020 0. 950 0. 050
OPHO1 0.238 0.241 0.988 0.012
OPH19 0. 610 0. 647 0.943 0.057
OPAO2 0.541 0. 586 0.923 0.077
OPA19 0. 798 0. 917 0. 870 0. 130
D08 0. 383 0. 387 0. 990 0.010
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6
58 0. 405 0. 407 0.995 0. 005
68 0. 055 0.058 0.945 0.055
s78 0. 662 0. 697 0. 949 0.051
sss 0.161 0.179 0. 901 0.099
sles 1. 697 1.867 0. 909 0.091
S178 0.396 0. 401 0.987 0.013
slss 0. 402 0. 429 0.937 0.063
slos 0.293 0.301 0.973 0.027
0. 481 0.516 0.933 0. 067
4
6 , 58.01 %,
31. 01 % ,Shannon 0.671; 30. 83 %, Shannon
0. 669. Shannon ,
93.3 %, 6. 7 %. ,
, . (1)
, ; (2)
16 18 . 15.1 ,
12.2 . , ,
6 H
b - 6 7

, 0.32 0.26,



105

[1]
[2]
(3]
[4]
[5]
[6]
[7]
(8]

(9]

[10]
[11]

[12]

[13]
[14]

[15]

[16]
[17]

[M]. : , 1984.
[M]. : , 1995.
[M]. : , 1997.

WEL SH J ,McCL ELLAND M. Fingerprinting genomes uing PCR with arbitrary primers[J]. Nucleic Acids Res, 1990,
18(24) : 7 213 —7 218.
WILLIAMSJGK,KUBELIC A R,LIVAK K J,et d. DNA polymorphisms amplified by arbitrary primers are ussful as
genetic markers[J]. Nudec Acids Res, 1990, 18(22) : 6 531 —6 535.

YANG X ,QUIROSC. Identification and classfication of ceery cultivarswith RAPD markers[J]. Theor Appl Genet, 1993,
86: 205 —212.
STILESJ | ,LEMME C,SONDUR S,et d. Usng amplified polymorphic DNA for evauating genetic relationship among
papaya cultivars[J]. Theor Appl Genet, 1993, 85: 697 —701.
HU J ,QUIROS C F. Identification of broccoli and cauliflower cultivarswith RAPD markers[J]. Pant Cel Rep, 1991, 10:
505 —511.
ROWLAND L J LEVI A. RAPD-based geneticlinkage map of blueberry derived from a cross between diploid gecies[J].
Theor Appl Genet , 1994, 87: 863 —868.

, , .. RAPD [J3]. , 1995, 37: 677 —684.

MARTIN GB ,WILLIAMSJ G K. Rapididentification of markers linked to a Pssudomonas resstance gene in tomato by
usng random primers and near-isogenic lines[J]. Proc Natl Acad S USA , 1991, 88: 2 336 —2 340.

PENNER GA ,CHONGJ ,LEMAY M et d. Identification of a RAPD marker linked to the oat stem rust gene Pg3 [J].

Theor Appl Genet , 1993, 85: 702 —705.

, , .. [J71. , 2001, 20(1) : 66 —71.

NEI M L1 W. A mathematicd mode for studying genetic variation in the termsof restriction endonucleases[J]. Proc Natl
Acad Sl USA | 1979, 17: 5 269 —5 273.

CHALMERS KJ,WAUGH R,SPRENT J |, et d. Detection of genetic variation between and within populaon of

Gliricidia sepium and G. maculata usng RAPD markers[J]. Heredity, 1992, 69: 465 —472.

LEWONTIN R C. The gpportionment of human diversty[J]. Evol Biol , 1972, 6: 381 —398.

[J71. , 1993, 1(1) : 11 3.

Analysis on genetic diversity of mangrove species of Sonneratia and

relationship to plant introduction

ZHOU Han-tao® L IN Peng'

(1. School of Life Sciences, Xiamen U niversity , Xiamen 361005, China)

Abstract : RAPD markers were used to assess the reationships among 6 species of Sonneratia in the Nationa

Mangrove Nature Reserve of Dongzhai Harbor in Hainan by usng the 15 efective 10-oligonucleotide arbitrary
primers,a tota of 512 DNA bands were amplified ,among which 297 (58. 01 %) were polymorphic. Based on
UPGMA duger andyss of 512 DNA bands amplified by the thirty primers,a DNA molecular dendrogram was

egtablished , which divided 6 geciesof Sonneratia into three main groups. Goup A included 4 fecies: Sonneratia

apetala, S. hainanensis, S. abla, S. ovata, and Goup B:S. paracasedaris and Goup C: S. caseolaris only
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contained one ecies repectivdy. Goup A could be divided into two subgroups, Al: Sonneratia apetala, S.
hainanensis, S. ovata and A2: S. abla; two populations of Sonneratia apetala,which were from Hanan and
Fujian (introduced from Hainan) regectively ,were compared by RAPDs. The phenotypic frequencies detected with
the 15 primers were calculated and used to estimate diversty ( H) within sub-populations. Fujian sub-population
exhibited 0. 669 and Hainan exhibited 0. 671 variability. Shannon’ sindex of phenotypic diversty was then used to
partition the diverdty were within and between sub-populations components. An assssment of the proportion of
diversty present within sub-populations, Hyp/ Hg = 0. 933 ,compared with that between sub-populations, ( Hg, -

Heop) / Hgp =0. 067 ,indicates that ,on average,most of the diversty (93.3%)is detected within sub-populations;
while only 6. 7 %between populations. The plant introduction of S. hainanensis and S. ovata,which have the
nearer genetic distance with Sonneratia apetala,is a0 disscussed.

Key words: Sonneratia; RAPD ; genetic diverdty; plant introduction; mangroves



