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Abstract The founder effect leads to the great genetic differentiation between the translocated populations and the
source population and the genetic diversity of translocated population is usually lower than the source population. The
Hainan Eld’ s Deer Cervus eldi hainanus is a world threatened species and ranked in the first class of national key
protected species. Since 1976 population restoration programs including in situ and ex situ conservation have

successfully brought this deer back from the brink of extinction. We employed 10 microsatellite DNA loci to index

No. 30430120 No. KSCX2-SW-118

* E-mail songyl @ioz. ac. cn

E-mail zhangqiong@ ioz. ac. cn

2006-11-03 2007-03-26



55

genetic variation in the one source Datian and five introduced populations Bangxi Ganshiling Fengmu Jinniuling

and Wenchang . The genetic variability was low H, =~ 0.3 for each of the six populations. Five translocated

populations harboured 1 3 or 5 monomorphic loci respectively while no monomorphic locus in the source population.

Significant differentiation existed between Bangxi and Datian populations and no significant differentiation was detected

between Ganshiling and Datian populations. Our results suggest that founder effect have played a role in the genetic

consequence and the influence on different translocated populations is different. We thought the possible reasons that

might lead to the different influence were founder size founding history and population structure of founder. The study

provided suggestions for establishing new translocated populations in Hainan in future and provided scientific guide for

ex situ conservation of other endangered species.
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1
Table 1 Locations and size of off-site populations of Hainan Eld’ s Deer

Locations Year of introduction Size of introduction PO?)(L)l(l)iion size in 2006

Bangxi Nature Reserve 1990 ~ 1992 18 230
Ganshiling Nature Reserve 1997 20 0

Fengmu Deer Farm 1994 10 38

Jinniuling Park 1997 4 2

Shanghai Wild Animal Park 1995 10 18

Dongshanhu Tropical Wild Animal Park 1996 15 24

1999 21646 ° 62

Wenchang Reserve Station

* 22 16 6
* Among 22 individuals in Wenchang Reserve Station 16 individuals were translocated from Dongshanhu Tropical Wild Animal Park and 6 from

Datian Nature Reserve.

2

Table 2 Sampling locations and sample sizes

Sampling location Sampling time Sample size
35 mtDNA Datian Nature Reserve 1998 159
13 10 Bangxi Nature Reserve 2003 19
Ganshiling Nature Reserve 1998 20
5
Fengmu Deer Farm 2003 6
Jinniuling Park 2003 2
1 Wenchang Reserve Station 2003 7
1.1
6 1 S PCR PE9700 PCR
5 213 10 pd 95°C 20 s 43 ~
2 55C 30s 72°C 20 s 40
1.2 DNA DNA 72°C 2 min 6-FAM
- “ 10 HEX ABI 3100

32
104 GeneScan DNA
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3
Table 3 Summary of genetic statistics of Hainan Eld’ s Deer
Population N A SD Ag H, SD H, SD n Fis
4.00 0.3280 0.334 6
Datian 159 1.41 1646 0.007 7 0.011 8 0 - 0.020
2.40 0.289 8 0.342 1
1 1.558 6 1 -0.187
Bangxi ? 0.70 0.0193 0.034 4
2.60 0.361 2 0.365 0
2 1.703 1 -0.011
Ganshiling 0 0.84 7036 0.020 8 0.034 0 0.0
1.80 0.3227 0.416 7
6 1.590 1 3 -0.330
Fengmu 0.63 0.024 4 0.0636
1.50 0.283 3 0.250 0
2 1.5 5 0.167
Jinniuling 0.53 0.045 4 0.096 8
2.20 0.298 9 0.2857
7 1.58 25 1 0.048
Wenchang 0.63 0.013 7 0.054 0
N A SD Ag H, H, n
FIS

N Number of samples A average number of alleles/locus SD

heterozygosity H, observed heterozygosity n number of monomorphic loci Fig

4 FST Fstal

Table 4 Fixed index Fg; F,, between
Hainan Eld’' s Deer populations and significant level

Populatin Datian Ganshiling Bangxi
Datian - NS )
Ganshiling 0.0202 - )
. 0.039 4 0.065 8 -
Bangxi
Fyr Bonferroni 2

Data below the diagonal are Fgp and data upon the
diagonal are significant level after Bonferroni correction for multiple

tests 2 . NS Not siginficant * Significant .

5 4 1 1991 8 5 3 1992
5 1 4 1997
20

16

1999

2.2.3

standard error Ap

inbreeding coefficient.

23

22

1996

73%

mean allelic richness per population H, expected

3

Broders 1999

14% ~ 30%

46 %

@ Zhang Q Zeng Z G Ji Y I et al . Parentage analysis of Hainan Eld’ s

deer Datian population



3 59 -
23 2
4
# 1990 ~ 1992
18
1992
1990
2 1 Myra E. Systematics and the Origin of Species. New York
1998 Columbia University Press 1942 130.
1~2 2 Kidd K K Cavalli-Sforza L L. The role of genetic drift in the
differentiation of Icelandic and Norwegian Cattle. Evolution
1974 28 3 381.

3 Neveu H Hafen T Zimmermann E et al. Comparison of the
genetic diversity of wild and captive groups of Microcebus
murinus using the random amplified polymorphic DNA method.
Folia Primatologica 1998 69 suppl. 1 127 ~135.

4 Williams C L Serfass T L Cogan R et al. Microsatellite
variation in the reintroduced Pennsylvania elk herd. Molecular
Ecology 2002 11 8 1299 ~1 310.

5 Broders H G Mahoney S P Montevecchi W A et al.
Population genetic structure and the effect of founder events on
the genetic variability of moose Alces alces in Canada.
Molecular Ecology 1999 8 8 1309~ 1 315.

6 Williams R N Rhodes O E Serfass T L. Assessment of genetic
variance among source and reintroduced fisher populations.
Journal of Mammalogy 2000 81 3 895 ~907.

7 Bonnel M L. Selander R K. Elephant seals genetic variation
and near extinction. Science 1974 184 908 ~ 909.

8

0.1% ~ 1984 55 9~12.
1% 25 9 ZengZ G Song Y L Li J S et al. Distribution status and
50 conservation of Hainan Eld’ s deer  Cervus eldi hainanus in
China. Folia Zoologica 2005 54 3 249 ~ 257.
i 300 ~ 1 0;)(())u1(‘)3001987 10 Goodwin H A Holloway C. Red Data Book. Vol. 2
Mammalia. Switzerland IUCN 1972.
27 1
26 1990 11 1 11~ 14.
1:1 20 12
2001 211 6~38.
13 PangJ F Hoelzel A R Song Y L et al. Lack of mtDNA

control region variation in Hainan Eld’ s deer Consequence of
a recent population bottleneck  Conservation Genetics 2003

4 109~ 112.



60 - Chinese Journal of Zoology 42

14

15

16

17

18

19

20

Sambrook J Fritsch E F Maniatis T. Molecular Cloning a
Laboratory Manual 2nd ed. .New York Cold.Spring Harbor
Press 1989 26 ~ 118.

Zhang Q Ji Y ] Zeng Z G et al. Polymorphic microsatellite
DNA markers for the vulnerable Hainan Eld’ s deer  Cervus
eldi hainanus in China. Acta Zoologica Sinica 2005 51 3
530 ~ 534.

Cornuet ] M Luikart G. Description and power analysis of two
tests for detecting recent population bottlenecks from allele
frequency data. Genetics 1996 144 2 001 ~2 014.

Houlden B A England P R Taylor A C et al.Low genetic
variability of koala Phascolarctos cinereus in southeastern
Australia following a severe population bottleneck. Molecular
Ecology 1996 5 269 ~281.

Menotti-Raymond M O" Brien S J. Hypervariable genomic
variation to reconstruct the natural history of populations
lessons from the big cats. Electrophoresis 1995 16 1 771 ~
1774.

Polziehn R O Hamr J Mallory F F et al. Microsatellite
analysis of North American wapiti Cervus  elaphus
populations . Molecular Ecology 2000 9 1561 ~1 576.
Wilson G A Stronbeck C Wu L et al. Characterization of

microsatellites loci in caribou Rangifer tarandus and their use

21

22

23

24

25

26

27

in other artiodactyls. Molecular Ecology 1997 6 697 ~ 699.
Goodman S J Tamate H D Wilson R et al . Bottlenecks drift
and differentiation the population structure and demographic
history of sika deer  Cervus nippon  in the Japanese
archipelago. Molecular Ecology 2001 10 1 357 ~ 1 370.
Rice W R. Analysing tables of statistical tests. Evolution

1989 43 223 ~225.

2001 47 5
481 ~ 487.

1988 8 2 89~94.
Franklin I R. Evolutionary change in small populations. In
Soule M E Wilcox B A ed. Conservation Biology an
Evolutionary-ecological Perspective. Sunderland Massachuset-
ts Sinauer Associates 1980 135 ~ 149.
Lande R. Extinction thresholds in demographic models of
territorial populations. American Naturalist 1987 130 624 ~
635.
Soule M E. Introduction.In Soule M E. ed. Viable Population
for Conservation. Cambridge Cambridge University Press
1987 1~9.



