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Needle Characteristics and Genetic Variation of Pinus pumila
Natural Population in Mt. Seorak

Jeong-Ho Song*, Hyo-In Lim and Kyung-Hwan Jang
Department of Forest Genetic Resources, Korea Forest Research Institute, Suwon 441-847, Korea

Abstract - This study was conducted to investigate the morphological and anatomical characteristics of needle and the
genetic diversity of Pinus pumila Regel which is a unique and the southern peripheral population in South Korea. ANOVA
test showed that there were significant differences among individuals within population in all 8 needle characteristics.
Average characteristics of 66 individuals were 53.59 mm in needle length, 0.78 mm in needle width, 68.98 in needle index,
0.65 mm in needle thickness, 4.56 ea. in maximum stomata row, 3.80 ea. in minimum stomata row, 8.36 ea. in total stomata
row and 1.71 ea. in resin canals, respectively. Resin canal per needle of this species ranged from one to three, depending on
external type. Especially, arrangement types were 69.47% in two resin canals and 30.45% in a single resin canal. A total of
78 bands was generated from 9 selected I-SSR primers. The estimates of genetic variation were 61.5% in proportion of
polymorphic bands (P), 1.698 in effective number of alleles (4.), 0.388 in expected heterozygosity (H.) and 0.567 in
Shannon’s information index (S.1.), respectively.
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Table 1. Average value and coefficient variation for 4 morphological characters of needles in P pumila

Needle Length (mm) Needle Width (mm)

Needle Index (Length/Width)

Needle Thickness (mm)

53.59 (17.2)* 0.78 (12.1)

68.98 (18.2) 0.65 (11.4)

( )* : Coefficient variation (%).
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Table 2. ANOVA analysis of variance for 4 morphological characters of needles in P. pumila

Source of Variance Needle Length

Needle Width

Needle Index Needle Thickness

Among Individuals 1514.3"
Among Bundles within Individual 634"

0.064"
0.005"

2122.2"
169.9”

0.093"
0.008"

" Significant at p<0.001.

Table 3. Average value and coefficient variation for 4 anatomical characters of needle in P. pumila

Numbers of Stomata Row

Numbers of Resin Canal

Maximum (ea.) Minimum (ea.)

Total (ea.) (ea.)

4.56 (20.7)" 3.80 (22.6)

8.36 (19.8) 1.71 (28.4)

( )+ . Coefficient variation (%).

Table 4. ANOVA analysis of variance for 4 anatomical characters of needle in P. pumila

Numbers of Stomata Row

Numbers of Resin

Source of Variance

Maximum Minimum Total Canal
Among Individuals 6.57" 474" 21.8" 2.04™
Among Bundles within Individuals 0.69 0.63 021" 0.14

e

and * : Significant at p<0.01 and p<0.05, respectively.
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Fig. 1. Resin canal arrangements of P. pumila in Mt. Seorak. Numbers represent “type” according to Isii (1938).
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Fig. 2. Example of I-SSR profiles, amplified by UBC primer #840. “M” denotes DNA size marker of 100 bp ladder.

Table 5. Genetic diversity estimates of P. pumila based on 37 I-SSR polymorphic amplicons

Ae P (%)

H, S.L

1.698 (0.307)" 61.5

0.388 (0.131) 0.567 (0.154)

A. = effective number of alleles; P = the percentage of polymorphic loci; H, = expected heterozygosity; S./. = Shannon’s Information

index; " = standard deviation.
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