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At the present time, a global population of the giant panda has been estimated to be ca.
1750 which are mainly restricted to the 6 isolated areas such as the Qinling, Minshan,
Qionglai, Daxiangling, Xiaoxiangling and Liangshan mountain ranges in China. Much
effort has been expended on the conservation of this species, but the research on genetic
baékground of the giant panda did not receive so much attention though this is the most
.important factor(s) of the conservation strategies for the species. Therefore, the following 6
experiments were carried out in this study.
As 1st experiment, to synthesize a genetic marker that can be applicable to the giant p
anda, the author prepared some oligonucleotide sequences and finally succeeded in deve
loping a new probe — (CTCCACCT); for the experiments of genetic analysis. The ne
wly prepared probe, gp2000, produced more clear and more abundant loci than the pre
vious probes and succeeded in identifying homozygotic genes and discriminating the gi
ant panda individual in succession. Its mutation rate was computed as 4.82 x 10* per
generation following the analysis of DNA banding patterns from 34 parents and 64
offspring. This new approach represented a great opportunity for the detection of gene
tic diversity and genetic differentiation.

The 2nd experiment was designed to develop methods to extract high molecular weight
DNA from the formalin-fixed giant panda tissues. First, the dehydration in a graded series
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(30% — 100%) of ethanol was used. The gradual dehydration helped the dissociation of
cross-linking of DNA and thus produced DNA fragments larger than 2 kb. However, the
remnant formalin still hampered the amplification of larger (> 1.2 kb) DNA fragments. To
remove the formalin completely, critical point drying was utilized. The critical point drying
method combined with gradual dehydration led to a successful extraction of not only high
molecular weight (approximately 20 kb) but also reliable quantity and quality of DNA from
the fixed samples. Therefore, this technique settled the problem of large sample size such as
the giant panda for genetic ahalysis. Based on this result, archival specimens and gp2000
probe were subsequently employed to the genetic examination, giving reliable results without
any doubt.

For the 3rd experiment, to investigate the effect of small population size on the gi
ant panda survivability, a comparison of the level of genetic diversity between the Min
shan A and B populations was performed. The lower heterozygosity and the higher ba
nd-sharing values in the small Minshan B group compared with the large Minshan A a
rea showed that the small population size led to the loss ofgenetic diversity. This sug
gested that it should be required to enlarge the pop'ulation size toprevent the giant pan
da from further decrease in genetic variation.

In the 4th experiment, to study the effect of habitat fragmentation on maintaining
| populations of the giant panda, the level of genetic diversity between fragmented Xiang
ling and unfragmented Liangshan groups was compared. Some changes were recognize
d in genetic diversity of the Xiangling population, such as the declines in total number

of DNA bands and heterozygosity, and the increases in band-sharing coefficient and al
lelic frequency. This also demonstrated that habitat
fragmentation caused the reduction in genetic variation, suggesting the necessity
of creating something for increasing genetic diversity.

The 5th experiment was conducted to investigate the effects of population size and
habitat fragmentation on the long-term survival of this species. The genetic diversity
including band-sharing coefficient, gene frequency, heterozygosity, numbers of alleles and
genetic variability was estimated in the Liangshan and Qionglai groups respectively. The
isolated Liangshan group presented the lower level of genetic variation, suggesting the
reduced number of immigrated individuals from other populations. Contrariwise, the
Qionglai group possessed relatively high genetic variation due to a possible gene flow among
fragmented populations inside the Qionglai area. This finding denoted that the genetic
fragility of the giant panda might be more sensitive to small population size than habitat
fragmentation.

In the 6th experiment, the degree of genetic diversity in 6 discrete giant panda
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populations was determined to explore genetic differentiation among groups. All of the
diversity parameters implied that the 2 largest populations, Minshan and Qionlai groups, had
the highest degree of genetic diversity and that the 2 smallest groups, Daxiangling and
Xiaoxiangling areas, showed the lowest diversity. In contrast, the Qinling group with a
relatively small population size indicated similar genetic variability to the Minshan and
Qionglai regions.

The further genetic analysis suggested that a historical habitat fragmentation around
10,000 years ago might have caused the development of Qinling subspecies. Additionally,
the habitat fragmentation about 2000 to 5000 years ago probably induced a significant
differentiation of the Minshan-Qionglai group from the other Sichuan populations, suggesting
that the Minshan-Qionglai and Daxiangling- -Xiaoxiangling-Lliangshan regions should be
managed as 2 separate units.

The results obtained from genetic analysis revealed that both small population size and
habitat fragmentation led to the loss of genetic diversity. Furthermore, the small popul
ation size caused more serious decrease in genetic diversity than the habitat fragmentati
on. Because the 6 groups of giant panda populations have already been fragmented in
to current 30 subpopulations, these 30 small groups are at present suffering from doubl
e influences of small population size and habitat separation, leading to the highest exti

nction risk in this species.
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