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Conservation genetics of the endemic species Myricaria laxiflora Tamari-
caceae in the Three-Gorges Reservoir area Hubei
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1 Wuhan Botanical Garden Wuhan Institute of Botany Chinese Academy of Sciences Wuhan 430074
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Abstract Allozymic variation of 13 natural populations and one ex situ population of Myricaria laxiflora
were analyzed using isoelectric focusing in thin-layer polyacrylamide slab gels. Thirteen loci of five en-
zyme systems were examined and used for the analysis of population genetic diversity and structure. A
high genetic diversity was observed in this species with mean number of alleles per locus of A =1.8

mean percentage of polymorphic loci P =78.7% and average expected heterozygosity H, =0.317 which
were higher than the average value of Chinese endemic plant species. An excess of heterozygous geno-
types was found both in natural and ex situ populations suggesting a slight deviation from the Hardy-
Weinberg equilibrium in the populations. The total genetic diversity H, is 0.3733 within the species

while the genetic diversity within and among populations H, vs Dst were 0.3168 and 0.0565 respec-
tively indicating that 84. 86% of the genetic variation occured within populations and only 15. 14%
among natural populations. The mean gene flow among populations Nm was 1.401 and genetic dis-
tances among populations ranges from 0. 002 to 0. 176. Cluster analysis using UPGMA on Rogers”genetic
distance revealed that populations of M. laxiflora growing along riversides in the Three-Gorges Reservior
area were separated into upstream and downstream groups at Baishui River Xietan region in Hubei Prov-

ince. A level of genetic diversity similar to that of natural populations was observed in the ex situ popula-
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tion at Wuhan Botanical Garden so the ex situ conservation program was considered to be successful in
preserving genetic diversity. Combining analysis of the genetic diversity with available information on
breeding system status of natural habitat and evolutionary history the causes for the endangerment of
M. laxiflora are discussed. It is likely that the species gradually evolved as a relict species after the Qua-
ternary Glaciation. Based on evaluation of the current ex situ conservation program we suggest that simi-
lar habitats upstream and downstream of the Three-Gorges Reservoir or on nearby tributaries should be se-
lected as ex situ conservation spots for M. laxiflora populations with high genetic diversity before their
original habitats are submerged by the Three-Gorges Reservoir.
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Fig. 1  The distribution of 13 natural populations of Myricaria laxiflora in the Three-Gorges Reservoir area
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Table 1  Genetic variation in populations of Myricaria laxiflora

standard errors in parentheses

No. Population N A P! H, H? F Location
Natural population
1 20 1.8 76.9 0.448 0.336 -0.311
Wuxia 0.1 0.093 0.058 South side
2 21 1.9 76.9 0.459 0.315 -0.389
Peishi 0.1 0.099 0.057 South side
3 22 1.8 76.9 0.343 0.281 -0.203
Nanmuyuan 0.1 0.075 0.051 South side
4 20 1.9 76.9 0.433 0.334 -0.242
Xinling 0.1 0.093 0.055 South side
5 21 1.8 76.9 0.434 0.312 -0.351
Niukou 0.1 0.086 0.055 North side
6 21 1.8 76.9 0.401 0.304 -0.231
Tangjiahe 0.1 0.093 0.057 South side
7 20 1.8 76.9 0.406 0.311 -0.139
Baishuihe 0.1 0.095 0.056 South side
8 21 1.8 76.9 0.371 0.299 -0.260
Xietan 0.1 0.082 0.055 North side
9 21 1.8 61.5 0.310 0.247 -0.194
Shazhenxi 0.1 0.079 0.052 South side
10 22 1.8 84.6 0.500 0.380 -0.335
Guizhou 0.1 0.070 0.049 North side
11 20 1.9 92.3 0.425 0.340 -0.188
Xintan 0.1 0.075 0.045 North side
12 21 1.9 84.6 0.370 0.324 -0.147
Liulinzi 0.1 0.066 0.043 North side
13 22 1.9 84.6 0.398 0.334 -0.196
Meirentuo 0.1 0.067 0.045 North side
1.8 78.7 0.408 0.317 ~0.245
Mean of natural populations 0.1 7.1 0.051 0.032 ’
272 2.0 84.6 0.406 0.368 -0.106
Species-level value 0.1 0.067 0.047
14~ 21 1.8 84.6 0.445 0.355 -0.257
Wuhan Botanical Garden 0.1 0.079 0.051
N A P H, 7 F 1
0.95 2 Nei 1978 *

Note N actual sampling size A mean number of alleles per locus H,

ation index

mean observed heterozygosity H, mean expected heterozygosity F mean fix-

1 a locus is considered polymorphic if the frequency of the most common alleler does not exceed 0.95 2 unbiased estimate see Nei

1978 * ex situ population

Locus H, i, D. Cu Xz
Acp-1 0.4918 0.4138 0.0780 0.1586 89.58 ™
Acp-2 0.4128 0.3880 0.0248 0.0600 41.13 ™
Acp-3 0.4851 0.4322 0.0529 0.1091 63.06 ™
Est-1 0.4953 0.4249 0.0704 0.1421 79.39
Est-2 0.0000 0.0000 0.0000 - -
Est-3 0.4095 0.4080 0.0015 0.0036 13.17™
Mdh-1 0.4248 0.3690 0.0558 0.1313 76.44
Mdh-2 0.0340 0.0332 0.0008 0.0231 22.44"
Mdh-3 0.2844 0.2748 0.0095 0.0335 27.95*
Prx-1 0.3273 0.3213 0.0060 0.0184 21.35"
Prx-2 0.4945 0.3546 0.1399 0.2829 156.84 "
Amy-1 0.4876 0. 1805 0.3071 0.6298 289.60 ™
Amy-2 0.5056 0.5174 0.0000 0.0000 18.94™
Mean 0.3733 0.3168 0.0565 0.1514 —

2

Table 2 Genetic diversity and genetic structure
of natural populations of Myricaria laxiflora

H, H,
D, G,
2 2
X X
ns ok ks 0. 05
0.01

Note H, total genetic diversity H, genetic
diversity within populations D, genetic diver-

sity among populations G, the relative magni-
tude of differentiation among populations y*
the test of difference in distribution of alleles
frequencies among populations "™ nonsignificant
# significant at 0. 05 level ## significant at 0. 01
level.
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Table 3 Genetic identities among populations of Myricaria laxiflora
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 1.000
2 0.962 1.000
3 0.904  0.932 1.000
4 0.948 0.946  0.987 1.000
5 0.980 0.983 0.923 0.963 1.000
6 0.977 0.955 0.904 0.963  0.998 1.000
7 0.940 0.989 0.957 0.962 0.963  0.933 1.000
8 0.914 0.898 0.861 0.875 0.917  0.901 0.864 1.000
9 0.838 0.885 0.881 0.870 0.868 0.851 0.879  0.949 1.000
10 0.916 0.915 0.924 0.935 0.902 0.897 0.884 0.919 0.910 1.000
11 0.878  0.881 0.887 0.865 0.881 0.854 0.862 0.973 0.957 0.951 1.000
12 0.912  0.914 0.862 0.892 0.909 0.891 0.914 0.955 0.953 0.907 0.917 1.000
13 0.944 0.928 0.846 0.862 0.928 0.902 0.882 0.992 0.922 0.930 0.970 0.953 1.000
14 0.911 0.916 0.917 0.917 0.907 0.896 0.885 0.972 0.964 0.997 0.986 0.947 0.967 1.000
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