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Abstract: The genetic diversity and the spatial structure in two populations of Abelia tyaihyoni in Yeongwol
region were studied by employing I-SSR markers. In spite of the limited distribution and small population sizes
of Abelia tyaihyoni, the amount of genetic diversity estimated at the individual level was comparable to other
shrub species (S.7=0.336, #=0.217). Genetic diversity at the genet level was very similar to that at individual
level. (5./=0.339, #=0.219). About 18.7 percent of total variation was allocated between two populations, which
was slightly higher or similar level as compared with other shrub species. Genotypic diversity estimated by the
ratio of the number of genets (V) over the total number of individuals () and a modified Simpson's index
(D) were also higher than those of other shrubs. The maximum diameter of a genet did not exceed 5.5 m. The
high level of gene and genotypic diversity, and the relatively limited maximum diameter of a genet suggested
that the clonal propagation is not the most dominant factor in determining the population structure of Abelia
tyaihyoni. Spatial autocorrelation analysis revealed significant spatial genetic structure within 12m and 18 m
distances in two populations A and B, respectively. Autocorrelations among individuals at the both individual
and genet levels in each population didn't show any considerable differences. As a sampling strategy for ex-situ
conservation of populations showing continuous distribution, a minimum distance of 18 m between individuals
was recommended. For the populations with many segments, it was considered very crucial to sample materials
from as many segments as possible.
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Figure 1. Distribution of individuals in population A. Two
subpopulations on both sides of the path are indicated by A1l
and A2.
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Figure 2. Distribution of individuals in population B. Three subpopulatons are indicated by B1, B2 and B3.
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Table 1. Genetic diversity in two populations of Abelia tyailiyoni.

A

Ak Al 96 A A 6 F(2007)

) Individual level Genet level Genotypic diversity

Population P
N h S N, h S N/N D,

A (Total) 67.92 50 0.197 0.302 38(8) 0.196 0.300 0.760 0.985

Al 58.49 29 0.190 0.286 21(4) 0.185 0.282 0.724 0.966

A2 50.94 21 0.172 0.260 17(4) 0.170 0.257 0.810 0.981

B (Total) 86.79 96 0.236 0.369 67(19) 0.242 0.377 0.698 0.991

Bl 81.13 54 0.209 0.332 31(14) 0.221 0.348 0.574 0.976

B2 73.58 19 0.220 0.339 18(1) 0.221 0.340 0.947 0.994

B3 73.58 23 0.229 0.353 18(4) 0.232 0.358 0.783 0.976

Mean (A, B) 77.36 73.0 0.217 0.336 52.5 0.219 0.339 0.729 0.988

Overall 88.68 146 0.254 0.392 105(27) 0.254 0.392 0.719 0.994

P: percentage of polymorphic loci, N: number of individuals, N;: number of genets (with 2 or more ramets), 5./.: Shannon's index, /: Nei's
gene diversity, N,/N: the ratio of genets over the number of ramets, D,;: Simpson's index corrected for finite sample size.
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Table 2. Hierarchical AMOVA of genetic diversity in two populations of Abelia tyailiyoni.

Individual level Genet level
Level Variance Percentage of Variance Percentage of
components variation 7 components variation
Among populations 1.456 18.85 1.436 18.70
Among subpopuations within populations 0.660 8.54 0.473 6.16
Within subpopulations 5.610 72.61 5.771 75.13
Total 7.726 7.681
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Figure 3. Distribution of the number of ramets (a) and the diameter (b) per genet in two populations of A and B, and

subpopulation B1.
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Table 3. Spatial structure by 5 subpopulations within 2 populations of Abelia tyaihyoni.

Population A B
Subpopulation A (Total) Al A2 B (Total) Bl B2 B3
Min. distance (m) 1.30 1.30 1.30 0.64 0.64 0.76 1.04
Max. distance (m) 60.34 48.34 22.52 148.03 53.04 33.55 51.33
Aver. distance (m) 2.51 2.30 2.84 2.18 1.79 2.72 2.64
Agregation index® 0.690%** 0.757* 1.166 0.707*** 1.065 1.120 0.734%

Significant at 0.05 level* and 0.001 level***
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Figure 4. Distogram using the mean Tanimoto distance calculated at individual and genet level of 4. tyaihyoni. The solid line
folded indicates the value of Tanimoto distance in each distance class, and the horizontal broken line is the mean value of the
distance. Two dotted lines indicate the upper and the lower confidence interval of 95% at 1000 permutations, respectively.
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