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Genetic Diversity and Spatial Genetic Structure of Dwarf
Stone Pine in Daecheongbong Area, Mt. Seorak
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Abstract - Pinus pumila, which occurs in the northeast Asia, is found limitedly in Daecheongbong area of Mt. Seorak in the
South Korea. This population was chosen to study spatial pattern, genetic diversity and spatial genetic structure. There
were 48 polymorphic and 30 monomorphic -SSR markers. A total of 65 individuals which distributed in the study site (40
m x 70 m) showed weakly aggregate distribution (Aggregate Index = 0.871). A total of 40 genets were observed from 65
individuals through I-SSR genotype comparison. Proportion of distinguishable genotype (G/N), genotype diversity (D) and
genotype evenness (£) were 61.5%, 0.977 and 0.909, respectively. In spite of the small number and the limited distribution,
Shannon’s diversity index (/ = 0.567) was relatively high as compared with those of other plant species. Spatial
autocorrelation using Tanimoto's distance showed that the genetic patch was established within 12 m. Based on Mantel tests,
there was relatively low correlation between genetic distance and geographic distance. Therefore, it seems the P. pumila
population was formed by many parent trees in early stage. For ex situ genetic conservation of P. pumila, the sampling
strategy is efficient at least above 12 m between individual trees.
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A7 & 0]8810] E2Jst & DNeasy Plant Mini Kit(Qiagen,
Valencia, CA, USA)E o|-&35}o] DNAS E&5}% Tt DNA
oFe E3} T A(ND-1000, Nano—Drop Technologles,
Wilmington, DE, USA)E o]-&35}o] A5ttt 1-SSR
ELE/\ A2 HH-S-(polymerase chain reaction, PCR)2
3 DNA 6 ng, 10 X buffer, 1 mM dNTP, 0,025% BSA
247+ 1.5 ul, 2 mM MgCly 1.2 ul, 1.5 uM I-SSR primer
3.75 ul, Promega Flexi GoTaq(Promega Corp,, Madison,
WI) 0.6 U 2 =847} 235 & 15 ul9] ¥heHS 95T
oA 7] 9 58 95 C oA IHA] 18 50~54CojlA
annealing 15, 72 C oA 287} 20| o]FRojx]= A&
303] ¥HEgt 3 72°Cof|A] 1083t 25 SZAIF CHApplied
Biosystems Gene Amp, PCR system 9700). I-SSR primer
+ UBC primer Set #9(University of British Columbia,
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HOPst A3 A (Pinus pumila (Pall,) Regel) FGe] SATIpst 3148 072

Canada) 46718 AHg3ISAom], of 7hes] Aol 925t 2ERAHS AL 99 £ &GN, $HA
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R AHESto] AR QY FAVRO] EAFPHE Ttots al,, 2001b)& ARE-5F3IT. Distogramol A& AeG+
o, dE, 9, AR B A, A HadHd 52 (distance class)2 4 m 7H49.2 107 AZ5H2E YR
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Table 1. Sequences of 9 primers successfully used in the I-SSR analysis and number of amplified bands per primer and
their polymorphism

Primer Sequence (5°-3)  TA" (C) TB® PB° PPB’ (%)
UBC #811 (GA)C 52 7 3 429
UBC #812 (GA)A 50 7 4 57.1
UBC #820 (GT)C 52 9 4 44.4
UBC #840 (GARYT 52 14 10 71.4
UBC #841 (GARYC 54 6 2 333
UBC #842 (GARYG 54 7 5 71.4
UBC #847 (CARRC 54 10 8 80.0
UBC #850 (GT)YC 54 6 2 333
UBC #851 (GTRYG' 54 12 10 83.3

Species level - - 78 48 61.5

'Y = (C, T); R = (A, G).
*Annealing temperature.

*Total bands.

“Polymorphic bands.

%Percentage of polymorphic bands.
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Fig. 1. Distribution of P. pumila in the study site. The spatial pattern of these individuals is not random (Aggregation index
= 0.871, significant at 5% level). Individuals in blocks have the same genotypes.

Table 2. The genetic diversity of P. pumila population

Genotypic diversity

N* & G*

(G/N)" D E

65 0.567 40 (12)

61.5 0.977 0.909

"Number of individuals.

®Shannon's Information index.

‘Number of genets (with 2 of more ramets).
dProportion of distinguishable genotypes.
‘Genotype diversity.

fGenotype evenness.
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Fig. 2. Distribution of the number of ramets for genet within
population.
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Fig. 3. Correlogram for P. pumila using Tanimoto genetic distance with 48 I-SSR markers. The solid line is the observed
value, the horizontal line is means the random structure (expected value as 0.5), and the two dotted lines indicate the upper
and the lower confidence limit at 95% level from 3,000 permutations, respectively.
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