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increased from 13 to over 40. Many international organ-
isations are involved in these conservation projects. For
example, the WWEF collaborates with the Chinese
government to allocate more land and money to nature
reserves, and to organise conservation programmes. A
recently created conservation project in the Qinling
mountains comprises a 52 000 km? natural habitat that
is home to 200-300 pandas and other species such as
the golden monkey, takin, crested ibis, golden eagle and
clouded leopard. The project includes habitat protec-
tion, sustainable community development and
increasing public awareness of conservation.

Community-based conservation

It is important to involve local people in conservation
programmes. The growing of corn and vegetables,
cutting down trees for fuel, raising pigs, and grazing
cattle, sheep and goats are all activities that people
undertake in panda habitats. These activities impinge on
forest regeneration and conservation efforts, but placing
restrictions in the area, such as bans on logging and
agricultural activities, may worsen the situation by
fostering conflict with local people. Community-based
conservation activities endeavour to overcome these
problems by paying farmers not to cultivate steeper
slopes but to plant trees there instead. People are also
helped to reduce their dependency on hunting and
forest products, and local residents are educated about
the need to protect giant pandas. For example, in the
Qinling mountains, community-based conservation
programmes encourage people to farm salmon as an
alternative livelihood; to install more efficient wood-
burning stoves, thereby reducing the need for logging;
and provide funding for community development.

Captive breeding

There are over 180 pandas in captivity in zoos and
animal care facilities, 25 of which are based outside
China. The main reason for keeping pandas in captivity
is to prevent their extinction, by providing an insurance
against the disappearance of the animals in the wild,
and a source for reintroductions into the wild. A captive-

Figure 2 Giant panda
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reared panda was released into the wild in April 2006.
The news in July was that Xiang Xiang had survived
and was coping well. Breeding programmes in captivity
have been generally disappointing. The first birth of a
panda in captivity occurred in Beijing Zoo in 1963, and
the first successful artificial insemination in 1978. Many
arranged matings prove unsuccessful because the males
are uninterested or very aggressive, and the females
ovulate only once a year and are fertile for only 1-2
days. The situation is beginning to change as Chinese
scientists develop more sophisticated techniques for
detecting oestrus (see pp. 34-38). These techniques
include analysis of swabs of vaginal cells, frequency of
scent marking, and concentration of oestrogen in urine.
There have even been attempts at sex education for male
pandas by providing videos of pandas mating, but if they
will not mate, then sperm is obtained from an anaes-
thetised male by electro-ejaculation and the female is
artificially inseminated.

Infant pandas rarely survive beyond a year. About
half of panda pregnancies result in twins or triplets, but
the mother usually selects one cub to rear and allows
the others to die. This is not a result of captivity — the
same thing happens in nature. This situation may arise
because the diet of bamboos is so low in energy that if
the mother tried to rear both infants, neither would
survive. Panda mothers will also often reject single cubs.
The panda baby, relative to an adult, is smaller than
the baby of any other non-marsupial mammal (see
Figures 2 and 3). This may be because the low energy
content of a bamboo diet does not allow the mother to
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flower infrequently but tend to flower together. Unfor-
tunately for the pandas, the bamboos then die back, so
that there is little panda food in that area for some years.
The pandas must migrate or starve, but they cannot
migrate through unsuitable areas to reach other areas of
suitable habitat.

In China, giant pandas are protected by law, and the
illegal possession or smuggling of panda pelts carries a
life prison sentence or the death penalty. However,
illegal poaching continues to be a major problem
because skins fetch a high price (up to US$150 000 each)
on the black market. Panda fur is popular because it is
traditionally used to make sleeping mats which are
believed to possess supernatural powers, bring good
fortune, protect from ghosts, and help people predict the
future when dreaming. Given the low number of
pandas in the wild, even poaching a small number seri-
ously influences the ultimate survival of the species.

Conservation approaches

A range of conservation methods is being used to protect
giant pandas, including the designation of nature
reserves, community-based conservation, captive
breeding, restriction of human activ ities, and education.

Nature reserves

The Chinese government encourages giant panda
conservation, and created the first giant panda reserve
in the 1960s. Since then, the number of reserves has

BOX 1 Vegetarian carnivores

Genetic studies have shown that the giant
panda (Ailuropoda melanoleuca) is related to
the bears, while the red panda (Ailurus
fulgens), native to the Himalayan region and
also living primarily on bamboo, is more closely
related to raccoons. Raccoons, bears and both
species of panda, along with the betterknown
cat and dog families, and aquatic mammals
such as seals, are all members of the
mammalian order Carnivora.

STEFAN MEYI

Panda reserves
Suitable habitat
Land over 1000 m
Villages

Towns

Cities

o
2

2]





[image: image3]
[image: image4.jpg]support a fetus for more than a few weeks. The behav-
ioural problems seem to arise as a result of taking the
cubs from their mothers at 6 months, so that the females
can go into oestrus again. As a result of improved insem-
ination techniques and better understanding of panda
reproduction, the number of panda births in captivity
reported in 2005 reached a record high.

Education

Conservation organisations are working hard to increase
awareness of giant pandas and the need to protect them.
Environmental education takes place in communities
that live in panda reserves, and also in places that are far
from panda habitats, such as big cities. For example, in
Pingwu County, Sichuan Province, local people are
taught about protecting the giant pandas that live
nearby. Education initiatives are helped by the fact that
pandas are popular animals around the world and,
within China, giant pandas are considered to be a
national treasure. For example, it has been announced
that a giant panda — Jing Jing — will serve as a mascot
for the Beijing 2008 Olympic Games and, recently,
hundreds of visitors descended on a zoo in Fujian to
celebrate the 25th birthday of the country’s oldest
panda, complete with a birthday party, cake and songs.
Giant pandas are very popular in other countries too —

TE R M Sexplained

Adaptation An evolved characteristic (trait) that
increases an individual's likelihood of survival and
therefore reproduction.

Captive breeding A conservation strategy that
involves raising animals in zoos and other animal care
facilities in order to produce animals for release into
the wild.

Conservation The protection and active management
of natural resources, particularly endangered species.
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the recent birth of a cub in Washington’s National Zoo,
following artificial insemination, enthralled local resi-
dents, and 13000 tickets to visit the panda were
snapped up in just 2 hours.

What does the future hold for the giant panda?
Despite conservation efforts, continuing threats posed
by the destruction of natural habitats mean that it is still
one of the world’s most endangered species. The Chinese
government and international organisations, however,
are working hard to protect the species from extinction.

Things to do

» Panda appeal. Pandas retain many characteristics of
human babies, even when adult. We are genetically
programmed to find such features appealing. Which
features of the panda do you think are baby-like?

» Body size, metabolism and diet. The large size of
adult giant pandas (between 75 and 160 kg) helps them
to deal with their energy-poor diet, because larger
objects have less surface area relative to their volume
than smaller objects. Larger mammals therefore lose
body heat more slowly than small ones, so size-for-size
they have a slower metabolism. Find other animals that
fit this relationship.

» Why are pandas black and white? It has been
suggested that their coloration patterns may act as
camouflage, particularly against winter snow in the
panda’s former range. However, it is more likely that
their coloration makes them more conspicuous to other
pandas. Pandas are solitary animals in the wild and only
encounter each other during the mating season. It may
also be a warning coloration to other species — these
animals have a savage bite. What can you find-out about
different forms of concealment — including military
and naval camouflage — and advertisement?

Dr Gareth Davey is a researcher at the University of
Chester. He has previously conducted research at the
Giant Panda Research Centre in Beijing Zoo

Some of the
giant pandas
born at the
Wolong Giant
Panda Research
Center in China.
Among the 21
pandas that were
born and
survived in 2005,
16 were born in
Wolong. Most of
the pandas
pictured here are
around 6 months
old.
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Giant panda conservation

(iant pandas are depicted in the logo of the World-
\.J wide Fund for Nature (WWE), and represent the
best-known conservation symbol. They are popular
animals, eliciting admiration and affection around the
world. The giant panda is a species struggling for
survival. It is critically endangered, and a recent esti-
mate is that only 2500-3000 remain in the wild, in
isolated forests of southwest China, and 183 live in
z00s. Despite their popularity, giant pandas are
succumbing to destruction of their habitat by defor-
estation, poaching and other human activities. To
protect the species from extinction, conservation
organisations and scientists are using a wide range of
approaches. This Impact examines the threats facing
giant pandas, and conservation efforts to protect them.

Although fossils from the last ice age reveal that giant
pandas were once widespread in China and other areas
of southern Asia, logging and farming have reduced
forest coverage, and pandas now live in a few isolated
pockets of high-altitude bamboo forest (see Figure 1).
Giant pandas are closely related to bears (see Box 1) but
are predominantly vegetarian — bamboo comprises
99% of their diet. The panda’s digestive system is char-
acteristic of a carnivore but has adaptations for a diet
of bamboo. The oesophagus has a tough lining to protect
it from bamboo splinters, and the pyloric region of the
stomach is covered in thick mucus. Bamboos are a type

of grass, but the panda’s gut lacks the specialisations
that allow cows and horses to break down grass effi-
ciently (see'BIOLOGICAL SCIENCES REVIEW, Vol. 14, No. 4,
pp. 14-17). Less than 20% of the bamboo consumed is
digested, so pandas spend many hours each day eating.
Other adaptations for eating bamboo include a false
thumb on each front paw formed by a process on a
wrist bone (see picture above), broad molars and
premolars that crush the fibrous bamboo, and well-
developed chewing muscles.

Habitat destruction continues to threaten pandas —
deforestation is ongoing in order to meet the needs of
China’s population. Between 1974 and 1989, for
example, 50% of the habitat occupied by pandas was
lost as businesses and property developers continued to
clear forestland. Even more important than the loss of
suitable habitat is the fragmentation of what remains.
The construction of a new highway, for instance, takes
up little land, but divides the land into two fragments,
and divides the panda population. Habitat fragmentation
has resulted in about 35 isolated patches, most of them
with fewer than 20 pandas. This reduces mating oppor-
tunities because individuals cannot encounter potential
mates in other areas. Decreased size of groups also leads
to a loss of genetic variation, because there is a greater
chance of inbreeding. Inbreeding reduces the hetero-
zygosity of offspring, and increases the impact of
homozygous recessive genes that may have harmful
effects. The problem is made worse because bamboos
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