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Abstract: The extent of genetic differentiation among populations has become a topic of increasing interest
in the related spheres of ecology. However,relatively few studies were reported concerning population ge-
netic differentiation following with community succession.

Dinghu Mountain(112°30'39"—112°33'41"E ,23°09' 21"~23°11' 30"N)is situated in Guangdong Province
China,and belonging to the lower subtropics. According to community physiognomy.species composition
and successional stage,three typical vegetation types are found:pioneer coniferous community, midsucces-
sional mixed coniferous evergreen broadleaved community and climax evergreen broadleaved forest. They
coexist in Dinghu Mountain and make it ideal place for inversigating population genetic differentiation re-
lated to community succession.

Then,this paper focused on species Castanopsis chinensis to study its genetic differentiation. For it no
genetic study was reported before.

C. chinensis is one of the heliphyte species in lower subtropics,and dominates at the altitude between
50~800m in Dinghu Mountain,China. As mid-successional species,it can be found in coniferous communi-
ty smixed coniferous evergreen broadleaved community and evergreen broadleaved community.

In May 1999,samples were collected from three communities above. The sample number for coniferous
community was 10, for mixed coniferous evergreen broadleaved community 18, and for evergreen

broadleaved community 20. Here,the individuals belonging to the same community composed a subpopula-
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tion.

The distance between coniferous community and mixed coniferous evergreen broadleaved community
was 600m,coniferous community and evergreen broadleaved community 800m.,and mixed coniferous ever-
green broadleaved and evergreen broadleaved community 350m.

We confined our samples in their own communities,to reduce probability of confounding variable. A
minimum distance separated the trees,>50m,from parent trees to avoid progeny of one-parent trees.

Recently, a proliferation of genome marker techniques is advanced. for example, RFLP (restriction
fragment length polymorphism), RAPD (random amplified polymorphic DNA), DAF (DNA amplification
fingerprinting) , AP-PCR (arbitrarily primed PCR). The drawback for all of these techniques is sensitive to
the reaction condition and DNA quality. As a simple,cheap ,efficient and informative tool , AFLP (amplified
fragments length polymorphism)is used in our study. The abundance of genetic markers of AFLP allows
for a more accurate genetic study in C. chinensis population.

The PCR reaction products were analyzed in 5% denaturing polyacrylamide gels. After electrophore-
sis,silver staining was performed.

Then, AFLP markers were scored for presence (1)or absence (0). Only polymorphic markers that could
score unequivocally in all genotypes were induced in the anlysis below.

The pairwise distances between genotypes were estimated using Euclidean distances,then were used in
AMOVA (analysis of molecular variance, 1. 55)package to estimate the genetic differentiation among sub-
opulations. Pairwise similarities of 1/0 data from all markers were also calculated between subpopulations
using Nei’s genetic distance. The resultant similarity matrix was put into UPGMA (unweighted pair group
with arithmetic average)cluster analysis with PHYLIP 3. 5C.

The results showed that four AFLP primer combinations yielded 27,20,33 and 39 AFLP bands re-
spectively,in which 15,15,18.26 bands were polymorphic.

AMOVA analysis revealed 75. 36 % of the variation occurred within subpopulations,24. 64 % of varia-
tion occurred among subpopulations with great significant p-value (< 0. 05). Phist (@ )was 0. 246 with sig-
nificance whith indicated 24. 6% genetic differentiation among subpopulations.

Nei’s genetic distance was calculated and used in cluster analysis.and the results showed subpopula-
tion of coniferous community was separated from the other two subpopultions.

With these genetic analysis,this paper obtained meaningful results in C. chinensis related to community
succession.

Previous researches suggested that for F\ ,the range 0~0. 05 indicated little differentiation, 0. 05~
0. 15 moderate, 0. 15~0. 25 large differentiation and above 0. 25 very large genetic differentiation. @, in our
study.analogue to F,,was 0. 246,between 0. 15~0. 25,showing large differentiation.

We were not surprised about this result. As species of family Fagaceae.the seeds of C. chinensis were
gravity-dispersed and confined themselves near their parents, which restricted gene flow and resulted in
high genetic differentiation among subpopulations.

Moreover ,in our study,three communities represented different microenvironment. Tree compositions
in these communities could alter the local environment with respect to the natural of throughfall,soil mois-
ture,soil nutrient availability and a myriad of other factors,which had been described in plenty of previous
studies. We thought these microenvironment differences also influence the species distribution and resulted
in high genetic differentiation.

Then,in pioneer successional community .new immigrants of C. chinensis possessed an edge occasion,
surviving not well. However,there might be ample opportunity for its growth in mid-successional and cli-
max communities because of suitable community environment. Consequently, the subpopulation of C. chi-

nensis in pioneer successional community obviously diverged from the other two subpopulations.
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To our knowledge ,our analysis first provides a view of genetic differentiation in subtropical forest as
influenced by different community composition and dynamics. These results provide a rational basis for de-
cision concerning the conservation,management and restoration.
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Table 2 Amplification results with four primer combinations

AFLP primer Total
combination  bands bands
EcoR1-Msel 27 12
EcoR2-Msel 20 5
EcoR1-Mse2 33 15
EcoR2-Mse2 39 13
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Table 3 AMOVA analysis for 48 individuals of Castanopsis chinensis
Phist
) Variance % total
Source of variation d. f. SSD MSE Dst p-value
component variance
D 2 51.512 25.756 3. 548 24.64% 0. 246 <0. 001
@ 45 488. 344 10. 852 10. 852 75.36 % —
(D Among subpopulation @) Within subpopulation . AFLP 1000 Significant
test; 1000 random permutations for AFLP amplification results
4 3 Nei
Table 4 Estimates of Nei’s genetic distance of Castanopsis chinensis in three subpopulations
Evergreen broad- Mixed coniferous-evergreen Coniferous
Subpopulation
leaved subpopulation broadleaved subpopulation subpopulation
0
0.1366 0
0.1529 0.1978 0
Dy , Wright, Buso!?, 0~0. 05
0.05~0.15 ,0.15~0. 25 s 0. 25 s 0.
246, o
Nei 4, 0. 1558,
UPMGA 1, o
3
Liao &. Hsiao'® Acorus gramineus A
46. 84 % .
36.28% s
B
b —g
b b C
0.01
. 3 I—]
o B B Genetic distance
b Y o
1 3 UPMGA
’ Fig.1 Dendrogram showing Nei’s genetic
’ o distance between three subpopulations using
( N ( ), UPGMA cluster analysis
( ) A. Evergreen broadleaved com-
’ munity subpopulation
( ) ’ 10 B. Mixed coniferous-ever-
s B green broadleaved community subpopulation
( ) C. Coniferous community subpopu-
b b

lation



8 1313

y 0.197,

0.311 0.297, Nei UPGMA
s 3 s

. pH . AN

ol (207 217 , (2]
[23] s .

[1] , , . : ,1995.

[2]

L4]
[5]
[6]
(7]
(8]

[10]

[11]

[12]
[13]

[14]
[15]

[16]

[17]

(18]

[19]

[20]
[21]

[22]

[23]

Rowe G,Beebee J J C,Burke T. Phylogeography of the natterjack toad Bufo calamita in Britan:genetic differentia-
tion of native and translocated populations. Mol Ecol. ,1998,7::751~760.
Akimoto M, Shimamoto Y ,Morishima H. Population genetic structure of wild rice Oryza glumaepatula distributed
in the Amazon flood area influenced by its life-history traits. Mol Ecol. ,1998,7:1371~1381.
Peason L. C. The diversity and evolution of plants. New York:CRC press,1995.

, s y . . ( ),1955,3:159~225.

s . ,1995,19(4) :311~318.
. . 51984,1:10~15.
Kong G H,Huang Z L,Zhang Q M. Type,structure,dynamics and management of the lower subtropical evergreen
broad-leaved forest in the Dinghushan Biosphere Reserve of China. Tropics,1997,6(4) :335~350.
Doyle J J,Doyle J L. A rapid DNA isolation procedure for small quantities of fresh leaf material. Phytochem Bull,
1987,19:11~15.
Vos P,Hoger R,Bleeker M,et al. 1995. AFLP:a new technique for DNA fingerprinting. Nuc/ Acid Res. s1995,
23:4407~4414.
Mitchen L. G,Bodenteich A ,Merril C R. Use of silver staining to detect nucleic acids. In:HARWOOD A. ]. et al.
eds. Basic DNA and RNA protocols. New Jersey:Human Press,1996. 97~103.
Nei M. Molecular evolutionary genetics. New York:Columbia University press,1987.
Excoffier L,Smouse P E,Quattro ] M. Analysis of molecular variance inferred from metric distances among DNA
haplotypes :application to human mitochordrial DNA restriction data. Genetics,1992,131:479~491.
Felsenstein J. PHYLIP (Phylogeny Inference Package) version 3. 5¢c. America: University of Washington,1993.
Buso G S C,Rangel P H,Ferreira M E. Analysis of genetic variability of south American wild rice population (O-
ryza glumaepatula) with isozymes and RAPD markers. 1998, Mole Ecol. +7:107~117.
Liao L. C and Hsiao J Y. Relationship between population genetic structure and riparian habitat as revealed by
RAPD analysis of the rhephyte Acorus gramineus Soland. (Araceae) in Taiwan. Mol Ecol. ,1998,7:1275~1281.

, s . . 5.

,1989. 55~62.
s 1.

4. : ,1986. 53~60 .
5. : ,1989. 75~82.

s . . ( )+1965,4:517~525 .
s . . 3.

,1985. 1~10.
, . . 3. : ,1985. 11

~18.

s s . . ( ).1965,3:366~382.



