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Tab. 1  Random oligonucleotide primers Shannon
and sequences for RAPD analysis s 0~02765
(5’*,3’) (5/93’) N O 016 5° Nel
2 TGATCCCTGC $382 TGGGCGTCAA 2, 0. 009 4.
S5 TGOCGCCCTTC S404 GGCGGTTGTC Jaccard UPGMA
S17 AGGGAACGAG 405 GGGAACGTGT 57
S57 TITCCCACGG $423 GGTACTCCCC ’
s71 AAAGCTGCGG || 428 ACCTCAGCTC 4 (2 sz18. s 5245
S73 AAGCCTCGTC $451 GACAGGAGGT , sz37. sz02. sz . szl4. sz25. szd41. =255
S77 TT'CCCCCCAG 456 TCGGCGGTTC sz57 8 46
S85 CTGAGACGGA S463 CTGATAGGCC ’ 0 0
$90 AGGGCCCTCT  |[487  CCCOGATGGT : 974176 ~9.20%
91 TGCCAGTCAGT $492 AGTAGGGCAC ; 99.33% ~
S103 AGACGTCCAC S504 CCCGTAGCAC 99.90%;. 3 3 3
S106 ACGCATCGCA S507 ACTGGCCTGA D
S120 GGGAGACATC S511 GTAGCCGTCT ? °
s121 ACGGATCCTG  |[S1017  CAGIGGGGAG RAPD (PCA) UPGMA
S134 TGCIGCAGGT S1178 GTCGTCGACA .
S145 TCAGGGAGGT S1192 CAGCTCCTGT
S152 TTATCGCCCC S1273 CCAAGCACAC
S182 CCTCTGACTG S1299 CTCGATCACC
S194 AAAGGGGTCC S1340 ACACTCGGCA
S236 ACACCCCACA S1349 CCGATCCAAC
S312 TCGCCAGCCA S1360 TCATTCGCCC
S314 ACAGGTGCTG S2012 GTIGGGCAC
S320 CCCAGCTAGA S2018 CTCGGATGTC
S359 GGACACCACT S2061 TCACTCGCTC
S378 CCTAGTCGAG S2101 GGAGCTGACT
1.5 1 S1340 (1—11)
RAPD , M (100 bp ladder maiker)
0. 99 Fig 1 RAPD pattern amplified from individuals (1—11)
of Alsqphila spinulosa by the pimer S1340
RAPD
(1 0 , i
PopGen32 Shamon
NTSYSpc2 , UPGMA Jaccard . E
(PCA) . ' . - - 5
0.96 0.97 0.98 0.99
2 LA
50 57 2 57 Jaccard
DNA RAPD , UPGMA
1~7 Fig 2 Dendrogram generated from Jaccard
similanty coefficient matrix of 57 individuals
300 ~3 000 bp, 50 171

in Alsophila pinubsa population by using UPGMA method
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Tah 2 Gene divewity of Alsgphila spinulosa population
S2 1. 0000 1. 0000 0. 0000 S382 1. 0000 1. 0000 0. 0000
S5 1. 0000 1. 0000 0 0000 S404 1. 0000 1. 0000 0 0000
S17 1. 0000 1. 0000 0. 0000 5405 1. 2857 1. 0280 0 0241
S57 1. 0000 1. 0000 0. 0000 5423 1. 0000 1. 0000 0 0000
S71 1. 0000 1. 0000 0. 0000 S428 1. 0000 1. 0000 0. 0000
S73 1. 0000 1. 0000 0 0000 S451 1. 0000 1. 0000 0 0000
S77 1. 0000 1. 0000 0 0000 S456 1. 5000 1. 1492 0 1149
S85 1. 0000 1. 0000 0. 0000 5463 1. 6667 1. 1989 0 1532
S90 1. 0000 1. 0000 0. 0000 S487 1. 0000 1. 0000 0 0000
S91 1. 0000 1. 0000 0 0000 S492 1. 0000 1. 0000 0 0000
S103 1. 0000 1. 0000 0 0000 S504 1. 0000 1. 0000 0 0000
S106 1. 0000 1. 0000 0. 0000 S507 1. 0000 . 0000 0 0000
S120 1. 0000 1. 0000 0. 0000 S511 1. 0000 1. 0000 0 0000
S121 1. 0000 1. 0000 0 0000 S1017 1. 0000 1. 0000 0 0000
S134 1. 0000 1. 0000 0 0000 S1178 1. 0000 1. 0000 0 0000
S145 1. 0000 1. 0000 0. 0000 S1192 1. 0000 1. 0000 0 0000
S152 1. 0000 1. 0000 0. 0000 S1273 1. 0000 1. 0000 0 0000
S182 1. 0000 1. 0000 0 0000 S1299 1. 0000 1. 0000 0 0000
S194 1. 0000 1. 0000 0 0000 S1340 1. 0000 1. 0000 0 0000
5236 1. 0000 1. 0000 0. 0000 S1349 1. 0000 1. 0000 0 0000
S312 1. 0000 1. 0000 0. 0000 S1360 1. 0000 1. 0000 0 0000
S314 1. 3333 1. 0059 0 0058 S2012 1. 0000 1. 0000 0 0000
S320 1. 0000 1. 0000 0 0000 S2018 1. 0000 1. 0000 0 0000
5359 1. 0000 1. 0000 0. 0000 52061 1. 3333 1. 0557 0 0441
S378 1. 0000 1. 0000 0. 0000 S2101 1. 0000 1. 0000 0 0000
Ave 1. 0585 1. 0119 0 0094
Schneller Dryopteris remota
RAPD R
", : RAPD
57
Shannon 0.016 5, Nei
0. 009 4,
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Fig. 3 Principal components analysis (PCA)

based on RAPD phenetic characters

PCR

7% ~10% 7% ~12%%,

L7

B

o

«

”( bottleneck effect)

” (founder effct)

o

Saxifraga cemua ,

Pinus resinosa



72

) 4

sz44 .\ sz45

( 7~84d),

[9, 10]

B

R 5207 sz18. 5224 237
sz54 7 )
50 .

TRYON R M. The classification of Cyatheaceae[ J] . Contr
Gray He, 1970, 200. 3—53.

STEWARD C N Jr, EXCOFFIER L Assessing population
genetic structure and variability with RAPD data: Application
to Vaccinium maaocarpon ( American Cranberry) [ ] . J Evol
Biol, 1996, 9. 153—171.

SUY J, WANG T, YANG W D, et al. DNA extraction and

[ 10

RAPD analysis of Podocarpus| J] . Acta Sci Natur Univ
Sunyatseni, 1998, 37(4). 13— 18.

SCHNELLER J, HOIDEREGGER R, GUGERLI F, et al
Patterns of genetic variation detected by RAPDs suggest a
single ongin with subsequent mutations and long-distance
the apomictic
(Dryopteridaceae) [ J] . Amer Jour Bot, 1998, 85. 1038 —
1042.

KEIPER F J, McCONCHIE R. An analysis of genelic

dispersal  in fern  Drygteris  remaota

variation in natural populations of Sticherus flabellatus§ R Br
(St John)]
(AFLP) markerq J] . Mol Ecol, 2000, 9:571— 581.

CAMACHO F J, LISTON A. Population structure and genetic

using amplified fragment length polymorphism

diversity of Botrychium pumicola ( Ophioglossaceae) based on
intersimple sequence repeats (ISSR) [ J] . Amer J Bot,
2001, 88: 1065— 1070.
BAUERT M R, KALIN M, BALTISBERGER M, et al. No
genetic vanation detected within isolated relict populations of
Saxifraga cernua in the Alps using RAPD markers[ J| . Mol
Ecol, 1998, 7. 1519—1527.
MOSSELER A J, EGGER KN, INNES D J. Life history and
the loss of genetic divemsity in red pine[ J] . Amer Jour Bot,
1993, 80. 240.
TRYON A F, LUGARDON B. Spores of the Pteridophyta
[M]. Bedin: Spunger-Verlag, 1990.

[J- ,

1989, 27(1): 1— 16.

Studies on the Genetic Differentiation of a Relict Population of
Alsophila spinulosa in Tanglangshan Mountain, Shenzhen, China

SU Ying juan, WANG Ting, LI Xueyan, CHEN Guo pei, JIANG Yu,
OUYANG Pu yue, ZHENG Bo
(School of Life Sciences, Sun Yat sen University, Guangzhou 510275, China)

Abstract: RAPD maikers were used to assess the geretic variations and the evolutionaty relationships of all 57

individuals of a relict population of Alsgphila spinulosa naturally grown in Tanglangshan mountain, Shenzhen, South

China. 50 random primers detected 171 sites of which 10 ones were polymorphic, the percentage of polymorphic sites was

5.85%. Average values of index of Shannon diversity based on gene frequencies and Nei s index of gene diversity were

0.016 5 and 0. 009 4, respectively, which demonstrated that the relict popuplation possesses very low level of genetic

diversity. Cluster analysis of the Jaccard coeflicient matrix using UPGMA method revealed that 57 individuals were

clustered into 4 subpopulations which was also lent support from the spatial representation of principle @mponents

analysis (PCA) of RAPD phenetic patterns. Management and protection strategy of the wrlict population was discussed

based on these results.
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