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The Orchidaceae is the largest families of flowering
plants with approximately 20 000 species growing in all
terrestrial ecosystems except the poles and extremely dry
desserts ! . In recent decades however dramatic loss of
habitats especially in the tropical and subtropical areas
where most orchid species occur tremendously threatened
''2 In addition orchid
species are always pursued by amateurs and growers from

all over the world because of their spectacular and fragrant
12

the lives of many orchid species

flowers . Thus to study conserve and at last sus-
tainably use these treasures is an urgent task facing us.
Although scientists have proceeded many studies on the
population dynamics and reproductive features of many or-

13=5 " very little is known about their levels

chid species
and patterns of genetic variation particularly at DNA lev-
el .

Paphiopedilum micranthum
Changnienia amoena are three endangered orchid species

P. malipoense and

distributing mainly in China > . In the present study we
investigated the genetic diversity and population genetic
structures of the three species using RAPD technique.
These results should contribute to a better understanding
of the genetic profile of these species and could be impor-
tant in developing strategies for its conservation and sus-
tainable utilization .

1 Materials and Methods

During 1999 and 2001
cranthum Tang et Wang 2 populations of P. malipoense
S.C. Chen et Tsi and 11 populations of C. amoena
Chien were collected in China. The size and locality of
each population are listed in Table 1. Leaves were har-
vested and stored with silica gel in zip-lock plastic bags.

DNA extraction followed Xie et al 7 . PCR amplifi-
cation used the same system as Qian et al ® . Twelve
RAPD primers were selected for Paphiopedilum spp
while 16 primers were selected for C. amoena . Genetic
parameters including the percentage of polymorphic band

P expected heterozygosity h  and Shannon index

4 populations of P. mi-

I were calculated by the computer program POP-
GENE ° . AMOVA was used to analyze genetic variance
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components and their significance levels among and within
populations '

Table1 Population number Pop.no.  sizes and localities of
three orchid species
Species Pop. no. Location Sample size
Paphiopedilum Pal Anlong  Guizhou 43
micranthum Pin Funing Yunnan 17
Pch Ceheng  Guizhou 48
Pwm Wangmo  Guizhou 53
P. malipoense Pml Anlong  Guizhou 3
Pm2 Wangmo  Guizhou 7
Changnienia JGS Jigongshan Henan 8
amoena LS Lushan  Jiangxi 25
SNJ1 Shennongjia Hubei 13
SNJ2 Shennongjia Hubei 18
SNJ3 Shennongjia Hubei 24
TTZ Tiantangzhai  Anhui 25
XN1 Xinning Hunan 17
XN2 Xinning Hunan 23
XN3 Xinning Hunan 23
XN4 Xinning Hunan 32
XN5 Xinning  Hunan 20

2 Results and Discussion

Twelve RAPD primers produced 131 bands in Pa-
phiopedilum spp. For P. micranthum the percentage of
polymorphic bands PPB was 71.6 % Nei' s gene diver-
sity h was 0.217 and Shannon index [ was 0.330 at
species level. At population level however the means of
three indexes PPB I and h  were 45.2 % 0.146
and 0.220 respectively. AMOVA showed that 20.3% of
the genetic diversity resulted from differentiation among
populations with remaining 79.69% residing within popu-
lations. Much lower genetic diversity in P. malipoense
was found at both species and population levels Table
2 . Sixteen RAPD primers produced 119 bands in C.
PPB was 76.5 % h and [
were 0.194 1 and 0.305 8 respectively. At population
level the means of three indexes were 37.2% 0.119 7
and 0.181 0  respectively. AMOVA showed that
45.27% of the genetic diversity existed among popula-
tions. A summary of genetic parameters of the three or-

amoena . At species level

chid species was shown in Table 2.
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Table 2 A comparison of genetic parameters of the three orchid species

Genetic parameter

Paphiopedilum micranthum P. malipoense  Changnienia amoena

Species level PPB %
Population level PPB %
Species level h

Genetic diversity

Population level h

Species level [

Population level 7
Population genetic structure

Variance component within populations

Varlance component among populations

71.6 49.5 76.5
45.1 12.7 37.2
0.217 1 0.117 4 0.194 1
0.1457 0.048 6 0.1197
0.3301 0.176 4 0.305 8
0.220 4 0.071 2 0.1810
% 20.31 - 45.27
% 79.69 - 54.73

Up to date genetic diversity of a number of orchid
species has been assessed by allozyme technique ! '
but only a single survey was conducted on any orchid
species using RAPDs ¢ . Wong and Sun ¢ used allozyme
and RAPD techniques to investigate the population genet-
ics of a self-compatible orchid species Goodyera procer-
a © . They found that there existed much higher diversity
detected by RAPDs P =97.0% h =0.293 at species
level and P=55.1% h =0.181 at population level
than that by allozymes P =33.3% h =0.151 at
species level and P =21.8% h =0.073 at population
level . Because of the lower allozyme diversity compared
with many other orchid species Wong and Sun ¢ con-
cluded that Goodyera procera possessed relatively low ge-
netic diversity. Evidence showed that Paphiopedilum
insect-pollinated  out-

species  were  predominantly

13

crossers ° and C. amoena was a self-compatible out-

crosser '* . Therefore the three species under present
study maintained lower genetic diversity in comparison
with other orchid species with similar life history charac-
teristics.

Bussell ° reviewed RAPD studies on population ge-
netics of 38 plant species and indicated that the average
genetic variance component among populations of the 30
outbreeding species given by AMOVA was 14.4% . In
comparison
among population diversity being 20.3% and 45.3%
respectively maintain significantly higher population dif-
ferentiation than other outcrossing orchid species.

P. micranthum and C. amoena  with

The relatively low genetic diversity and high genetic
differentiation occurred in these three species are most
likely to be a result of habitat fragmentation. Recent in-
vestigations indicated that the habitats suitable for orchid
species in China have been seriously destroyed and frag-
mented 2 > . As a result the number and sizes of the ex-
tant populations have decreased greatly which in tum
lead to further loss of genetic diversity and alternation of
population genetic structure ' . In addition over collec-
tion of wild individuals is also an important factor for the
rare and endangerment of orchid species particularly for
those Paphiopedilum species
combined with other information
about P. micranthum P. malipoense and C. amoena

These findings

provide important basis in proposing conservation strate-
gies. In situ conservation will be suitable for P. micran-
thum  because it possess high ability of clonal growth and

sufficient genetic diversity '* . In contrast an ex situ
strategy should be taken into consideration for P.
malipoense  for there left only very few individuals in the
field * . Since the propagation ability of C. amoena was
extremely low artificial pollination may be helpful for the
recovery of this species in addition to habitat protection
and collection forbidden '* . Particularly pollinations be-
tween populations should be encouraged because a large
proportion of genetic variation resides between populations
as indicated above. Similarly when ex situ strategy is
needed the sample should be able to cover all the popu-
lations across its distribution. Detailed studies of the re-
productive biology population demography and ecology
of these species are currently under way and should yield
valuable information for their conservation.
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