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Abstract: Fragmentation is the process that a large continuous habitat is destructed into a couple of small, spatially isolated
habitats. Theoretical and empirical studies have shown that habitat fragmentation is one of the most important threats leading
to biodiversity loss. Isolated populations are prone to loss of genetic diversity and to local extinction, through genetic drift,
inbreeding and decrease in rescue effect led by reduced gene flow. However, till now most studies concerning the genetic
consequences of habitat fragmentation involve fragmentation systems caused by human disturbance. Long-term climatic
changes or topography may also lead to habitat fragmentation and result in distinct isolation among populations. Such

naturally fragmentation systems have experienced long-term fragmentation, avoiding short history in anthropogenic
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fragmentation systems. However, genetic structure populations of natural fragmentation has not been well checked. Alpinia
japonica ( Thunb. ) Miq. ( Zingiberaceae ) is a perennial clonal species of tropical and subtropical areas. It is
hermaphroditic, but it has two floral phenotypes and has a mechanism to decrease probability of pollination of the same
floral phenotype. This species grows in wet and close forest habitats. In the subtropical area of eastern China, for example
in eastern Zhejiang Province, the habitats are naturally patchy and restricted. We studied the genetic structure of naturally
fragmented populations in Tiantong Forest Parks using RAPD markers. Seven primers revealed 69 bands, among them 68
were polymorphic. High genetic diversity was found within populations. The percentage of polymorphic loci, expected
heterozygosity and Shannon information index were 78. 81% — 85. 51% , 0. 3170 — 0. 3430, 0. 4560 — 0. 4914,
respectively. Relatively high genetic diversity in A. japonica is coincided with its life history characteristics, i. e.,
outcrossing, long-lived perennial. Within population genetic variation is slightly higher than those of species of
Zingiberaceae and means of outcrossers or long-lived perennial, indicating that genetic diversity has not apparently affected
by fragmentation. This situation is due to the strong clonality, which prolongs the parental generation and reduces the
turnover of generation. However, there is a signal of the consequences of long-term fragmentation on genetic differentiation.
Although fine scale in the present study, moderate and significant differentiation has been found among populations ( @, =
0.297, p <0.01). The differentiation is much higher than those with similar spatial scale. Furthermore, no isolation-by-

distance pattern was found using Mantel test, indicating that genetic drift had overcome the impact of gene flow (0.592).

Key Words: naturally fragmented habitats; genetic diversity; genetic differentiation; Alpinia japonica ( Thunb. ) Miq.
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Table 1 Measurements of genetic diversity at population and global levels of Alpinia japonica in Tiantong National Forest Park

Po::l'lllgjion Estimat:d{1 ?fo]jaiﬁi\tion size Saﬁ:ﬁ%ze Pos Pss A He Shannon
A 300 25 85.51 89. 86 1.5890 0.3430 0.4914
B 23 10 76. 81 81.16 1.5462 0.3306 0. 4592
C 100 27 85.51 91.30 1.5310 0.3239 0.4735
D 150 22 78.26 84.06 1.5402 0.3170 0. 4560
F-# Mean - 21 81.52 86. 60 1.5516 0.3286 0.4700
B& Global - 84 98.55 98.55 1.7349 0.4128 0.5948

Pos . BEPLE T 4L (95% 45 M) (Percentage of polymorphic loci at 95% eriterion ) ; Pog: £ A5 & B 4 . (99% #5 #E ) ( Percentage of
polymorphic loci at 99% criterion) ; A, : 5 505 {7 5 I #( H ( Effective number of alleles) ; Hy: ]38 2% 4 B ( Expected heterozygosity) ; Shannon:
Shannon 4 4:#5 %7 ( Shannons information index)

FhEE K-t BB R HBE BN, RN S A (Pys) 37 76.81% ~85.51% , F-444 81.52% , B3
SALERB BN 1. 5516 (JE I 1. 5310 ~ 1.5890) , 12 444 B Al Shannon ZAEH: A5 H M I (E 43 51 N
0.3286 F10.4700, HLIFHEE A B K (K 1) . REFHE B MFH /NN, BERSMERKE 8L es
1l Shannon ZHEHERE BOFAI , 22 BIZ RN BE & S0 BB SR A HE ST 48 50 o
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Fi# Population A Table 2 Nei’s (1978) unbiased genetic distance ( above diagonal)

F48% Population D and identity ( below diagonal) between four populations of Alpinia

— Jjaponica in Tiantong National Forest Park
Fh#% Population B

##¥ Population A B C D

¥ Population C A — 0.1908  0.2357 0.1097

K1 K#ERFHFHASELA LR UPCMA BRE 0.8263 - 0.1102 0.2692

B
Fig. 1 UPGMA of four populations of Alipinia japonica in Tiantong C 0.7900 0. 8957 - 0.2433
D

National Forest Park 0.8961 0. 7640 0.7841 -
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Table 3 Analysis of molecular variance (AMOVA) for populations of Alpinia japonica in Tian tong National Forest Park

S o adg s Jr2% JRFI ,
dr Sum of squares  Mean squares Variance % of total variance

FHEF] Among populations 3 304.82 101. 605 4.4796 29.66 <0.001

Fr €M Within populations 80 850.05 10. 626 10.6257 70.34

411 Total 93 1154.87

L ZEFPRE R MR A LR B, AR B 2 A 1 A0 BB 00 T B Fh R 8% AL R B (G ) 7 0. 204,
AMOVA St 228, RS K BHOR1EAE 57 (70. 34% ) FEAE TR FBEN (R 3) BRI BEZ BB E LA B B
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HIANE , ESAME L2 a T,
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