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The genetic diversity and conservation of Sinocalycanthus chinensis
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Abstract Sinocalycanthus chinensis is the only representative in the genus Sinocalycanthus and an endan-
gered species restricted in small areas of Lin’an City and Tiantai County Zhejiang Province. Currently
only two natural populations remain the larger one is found in Lin’an City consisting of seven subpopu-
lations with nearly 1731 990 individuals in total the smaller one is located at Tiantai County where 2000
individuals exist. The genetic diversity of the two natural populations and one recently introduced popula-
tion at Tianmushan Natural Reserve Lin'an City Zhejiang Province was assessed using allozyme mark-
ers. A population of Chimonanthus zhejiangensis from Hangzhou Botanical Gardens Hangzhou City Zhe-
jlang Province was included in this study for the purpose of comparison. The genetic diversity of S.
chinensis turned out to be extremely low. Only five of 23 loci from 14 enzymes assayed were polymorphic.
The polymorphism was largely due to alternative fixation of alleles on Mdh-4 Pgd-3 and Sod-1 and two
mutations Gpi-I and Gpi-2 on one individual out of 553 in total. At species level the mean number of
alleles per locus A was 1.2 the percentage of polymorphic loci P was 21.7% and the observed
heterozygosity Ho was 0.010. At population level the estimates were A=1.0~1.1 P=0~13.0%

and Ho =0 ~0.014. In contrast the estimates for C. zhejiangensis were much higher A=1.5 P =39.
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1% Ho =0.071 though there were only 16 individuals tested. Since no genetic variation was detected
in the introduced population of S. chinensis at Tianmushan Natural Reserve the introduction of the plant
should not be considered as a success of ex situ conservation of the endangered species. Moreover the
range of subpopulations within Longtangshan National Natural Reserve is diminishing due to the growth of
evergreen forests. So far no measures have been taken to stop this subpopulation from shrinking because
of lack of knowledge of ecology and biology of the plant. This study exemplifies that we are unable to con-
duct in situ conservation and to practise ex situ conservation properly if we have no knowledge of the biolo-
gy of the species we intend to conserve.
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Table 1 Enzymes assayed the buffer systems used for each enzyme and loci detected in Sinocalycanthus chinensis
Chinese name English name abbreviation in parenthesis Buffer system * No. of loci
6- 6-phosphogluconate dyhydrogenase PGD w2 3
Alcohol dehydrogenase ADH S6 1
Aminopeptidase AMP S6 1
Aspartate aminotransferase AAT w2 1
Fructose-bisphosphate aldolase FBA S1 1
-6- Glucose-6-phosphate isomerase GPI S6 2
Isocitrate dehydrogenase IDH w2 2
Malate dehydrogenase MDH w2 4
Malic enzyme ME S6 1
NADH-Diaphorase DIA S6 1
Phosphoglucomutase PGM S6 2
Shikimate dehydrogenase SKD w2 1
Superoxide dismutase SOD S6 1
Triose-phosphate isomerase TPI S6 2

1998a The symbols following Zhou et al.

1998a
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2
Table 2 Allele frequencies in populations and subpopulations of Sinocalycanthus chinensis
Population
Shunxi
Allele
Tianmushan Tiantai
Damingshan Kuliwan Pingxili Sujiaping Zhuchuan

Gpi-la 1.000 1.000 1.000 0.993 1.000 1.000 1.000
Gpi-1b 0 0 0 0.007 0 0 0
Gpi-2a 0 0 0 0.007 0 0 0
Gpi-2b 1.000 1.000 1.000 0.993 1.000 1.000 1.000
Mdh-4a 0 1.000 0 0 0 0 0
Mdh-4b 1.000 0 1.000 1.000 1.000 1.000 1.000
Pgd-3a 0 1.000 0.232 0.350 0.191 0.300 0.265
Pgd-3b 1.000 0 0.768 0.650 0.809 0.700 0.735
Sod-1a 1.000 0 1.000 1.000 1.000 1.000 1.000
Sod-1b 0 1.000 0 0 0 0 0

3 5

Table 3 Genetic diversity within seven populations and subpopulations of Sinocalycanthus chinensis and one population of Chimonan-
thus zhejiangensis on 23 allozyme loci

N A P Ho He
Sinocalycanthus chinensis 553 1.2 0.1 21.7 0.010 0.010 0.024 0.018
Shunxi 518 1.1 0.1 13.0 0.010 0.010 0.017 0.017
Damingshan 154 1.0 0.0 4.3 0.009 0.009 0.016 0.016
Kuliwan 147 1.1 0.1 13.0 0.013 0.013 0.021 0.020
Pingxili 141 1.0 0.0 4.3 0.007 0.007 0.014 0.014
Sujiaping 10 1.0 0.0 4.3 0.009 0.009 0.019 0.019
Zhuchuan 66 1.0 0.0 4.3 0.014 0.014 0.017 0.017

Tiantai 20 1.0 0.0 0 0 0

Tianmushan 15 1.0 0.0 0 0 0

Chimonanthus zhejiangensis
Hangzhou 16 1.5 0.1 39.1 0.071 0.024 0.147 0.044
N P A Ho He

Note N Sample size P Percentage of polymorphic loci A Mean number of alleles per locus Ho Mean observed heterozygosity He Mean expected
heterozygosity standard errors in parentheses

Pgd-3a
1
16 3
A=1.5 P=39.1% Ho=0.071 3.1
3
1963
1963
0.995 0.005 4
Mdh-4 1964
Sod-1 Pgd-3
0.870 ~0.894
0.112 ~0. 140 4
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Table 4 Nei's 1978 genetic similarity left below and distance right above between populations of Sinocalycanthus chinensis
Population
Shunxi
Subpopulation
Tianmushan Tiantai
Damingshan Kuliwan Pingxili Sujiaping Zhuchuan
Shunxi
Damingshan 0.001 0.000 0.000 0.000 0.002 0.120
Kuliwan 0.999 0.001 0.000 0.000 0.005 0.112
Pingxili 1.000 0.999 0.000 0.000 0.002 0.123
Sujiaping 1.000 1.000 1.000 0.000 0.003 0.115
Zhuchuan 1.000 1.000 1.000 1.000 0.003 0.118
Tianmushan 0.998 0.995 0.998 0.997 0.997 0. 140
Tiantai 0.887 0.894 0.884 0.891 0.889 0.870
Tianmushan
Kuliwan
Sujiaping
Pingxili
Damingshan
Zhuchuan
Tiantai
0. 88 0.90 0.92 0.94 0.96 0.98 1.00
Similarity
1 5 UPGMA

Fig.1 Dendrogram of UPGMA cluster analysis based on Nei%s genetic identity among populations and subpopulations of Sinocalycan-

thus chinensis
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