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The Effect of Cone Protective Net and the Morphological Variation of
Cone and Seed of Korea Rare Endemic Pinus pumila Regel

Jeong-Ho Song*, Hyo-In Lim, Kyung-Hwan Jang, Du-Hyun Kim and Jang-Ick Son'

Department of Forest Genetic Resources, Korea Forest Research Institute, Suwon 441-847, Korea
'Team of Park Resource Conservation, Seoraksan National Park Office, Sokcho 217-120, Korea

Abstract - This study was conducted to investigate the effect of cone protective net and the variation of cone and seed
characteristics of a unique and rare dwarf stone pine (Pinus pumila Regel) population in Mt. Seorak which is in the southern
peripheral of South Korea. Iron protective net (50 mesh, 25 x 25 cm) was effective in reducing birds and rodents damage to
conelet, thereby it was possible to safely collect seed genetic resources. Early July was observed to be the most appropriate
season to cover conelet with Iron protective net. P. pumila have ovoid-triangle shaped, wingless seeds and indehiscent
cones, seeds dissemination is mainly by the hoarding behavior of nutcrackers and rodents. Statistical analysis showed that
there were significant differences among individuals within population, and the mean characteristics of the species were
35.3 mm, 25.6 mm, 1.38, 6.6 g and 39.3 ea in the cone length, cone width, cone index, cone weight and in number of seeds
per cone, respectively. Coefficients of variations in seed weight and number of seeds per cone were relatively high (21.7%,
21.5%, respectively) compared to other traits. Based on the correlation analysis between cone characteristics and seed
characteristics, the length of cone and seed showed a significant positive correlation with the seed size and the seed weight,
but the width and thickness of seed showed a negative correlation with the number of seeds per cone.
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Fig. 2. Cone collection using protective net of P. pumila.
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Table 1. Effect of two protective treatments for reducing cone damage to P. pumila in Mt. Seorak

Number of nets  Total number of cones Number of Protective effect Total sound
Treatments .
(ea.) (ea.) intact cones (ea.) (%) seeds (ea.)
Iron net 479 1,039 385 37.1 13,083
Nylon net 169 348 0 0 0

Table 2. Analysis of five cone characteristics of P. pumila in Mt. Seorak

Cone length Cone width Cone index Dry weight  No. of seeds per cone
(mm) (mm) (Lenth / Width) (2) (ea.)
Mean 353 25.6 1.38 6.6 39.3
Range 26.7~39.8 19.8~28.6 1.19~1.56 3.0~9.3 20.0~60.0
C.V(%) 10.2 7.9 6.9 21.7 21.5

* . . .
. Coefficients of variation.
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Table 3. ANOVA analysis of variance for five cone characteristics of P. pumila in Mt. Seorak

Cone length Cone width

Cone index (Length / Width)

Dry weight  No. of seeds per cone

77.69" 19.40" 0.07"

12.57" 44841

™ Significant at p < 0.001.

Table 4. Analysis of five seed characteristics of P. pumila in Mt. Seorak

Seed length Seed width Seed index Seed thickness Seed weight
(mm) (mm) (Length / Width) (mm) (2
Mean 8.12 5.81 1.40 4.62 0.11
Range 7.39~8.86 5.19~6.20 1.29~1.53 4.29~5.07 0.08~0.13
CV (%) 4.9 4.2 4.3 5.1 13.4

" Coefficients of variation.

Table 5. ANOVA analysis of variance for five seed characteristics of P. pumila in Mt. Seorak

Seed length Seed width

Seed index (Length / Width)

Seed thickness Seed weight

10.017 477" 033"

339" 0.0128"

™ Significant at p < 0.001.
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Table 6. Simple correlation coefficients among cone and seed characteristics of P. pumila

Characters CL CW CI DW NC SL SW SI ST

Cone length (CL) -

Cone width (CW) 075" -

Cone index (CI) 067  0.02 -

Dry weight (DW) 080" 082" 029 -

No. of seeds per cone (NC)  0.66° 057 036  0.80 -

Seed length (SL) 023 032 003 0.8 -21 -

Seed width (SW) 009 008  0.04 S04 -46 057 -

Seed index (SI) 014 027  -03 021 020 057  -35 -
Seed thickness (ST) -15 0.02 -23 -19 =567 046 077 -23 -
Seed weight (SW) 0.13 040 -25 0.28 -18 0527 0637 -03 064

" and " Significant at p < 0.001 and p < 0.01, respectively.
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