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ABSTRACT

For the study on the variation of Pinus densiflora S. et Z. natural populations, 13
stands were selected in Kangwondo region in 1994. They were located in Hyoja- Dong,
Chunchon-Si {plot 1) Sinnam-Myun, Inje-Gun (plot 2): Buk-Myun, Inje-Gun [(plot 3):
Seo-Myun, Yangyang-Gun (plot 4 and 5): Sonyang-Myun, Yangyang-Gun (plot 6);
Toseong-Myun, Goseong-Gun (plot 7} Synrim-Myun, Wonju-Si {plot 8):; Dunnae-Myun,
Hoengsong-Gun (plot 9]): Jinbu-Myun, Pyungchang-Gun (plot 10}: Sogumgang, Kangneung-Si
(plot 11); Seo-Myun, Ulchin-Gun [plot 12): and Mitan- Myun, Pyungchang-Gun [(plot
13]). The morphological characteristics of needles and cones were investigated for twenty
individual trees from each population.

The results are summarized as follows:

1. Among needle characteristics, length, the number of serration, and the number of
stoma row were significantly different among populations and between individuals
within a population. They were 69.3~91.9m, 25.1~28.7 per 0.5cm, and 4.1~6.2
rows for abaxial side and 2.9~4.6 rows for adaxial side, respectively.

2. Among cone characters surveyed, length and diameter were significantly different
among populations and between individuals within a population. They were 31.1~
43.7m and 20.0~24.1mn, respectively.

3. A highly positive correlation was observed between the number of stoma row of
abaxial side and that of adaxial side, and between length and diameter of cone,
But the number of serration was negatively correlated with all traits.

4. The distance from seashore was positively correlated with needle length and the
number of serration, but negatively correlated with the number of stoma row and
cone length. However, the altitude was positively correlated with the number of
serration, but negatively correlated with the number of stoma row and cone length.

5. Cluster analysis using average linkage method for needle and cone characteristics
showed two groups to Euclidean distance 1.0. They were group [ consisting of plots
1, 8, 12, and 13 and group II of plots 2, 3, 4, 5, 6, 7, 9, 10, and 11. However,
group Il was divided again to Euclidean distance 0.8, that is a group including
plots 2, 3, 9, and 11 and the other group comprising plots 4, 5, 6, 7, and 10.

Key words : natural population, needle length, the number of stoma row, the number of serration.

cone length, cone diameter, geographic variation, Pinus densiflora S et. Z.
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Table 1. The general description of studied populations.

Population Location Aspect g:stﬁgf: {}r((:g; Alt(ig;de
1 Hyoja-Dong, Chunchon-Si SW 95.5 130
2 Sinnam-Myun, Inje-Gun SwW 58.3 220
3 Buk-Myun, Inje-Gun S 29.3 450
4 Seo-Myun, Yangyang-Gun w 21.8 830
5 Seo-Myun, Yangyang-Gun S 10.3 160
6 Sonyang-Myun, Yangyang-Gun S 1.5 20
7 Toseong-Myun, Goseong-Gun S 124 480
8 Synrim-Myun, Wonju-Si E 110.8 500
9 Dunnae-Myun, Hoengsong-Gun SE 85.0 827
10 Jinbu-Myun. Pyungchang-Gun NE 47.5 690
11 Sogumgang, Kangneung-Si N 23.8 385
12 Seo~-Myun, Ulchin-Gun N 20.0 631
13 Mitan-Myun, Pyungchang-Gun N 66.5 750
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Fig. 1. Location map of the selected
populations.

1. Hyoja-Dong. Chunchon-Si 2. Sinnam-Myun,
Inje-Gun 3. Buk-Myun. Inje-Gun 4. Seo-Myun,
Yangyang-Gun 5. Seo-Myun. Yangyang-Gun 6.
Sonyang-Myun, Yangyang-Gun 7. Toseong-Myun.
Goseong-Gun 8. Synrim-Myun, Wonju-Si 9.
Dunnae-Myun, Hoengsong-Gun 10. Jinbu-Myun,
Pyungchang-Gun 11. Sogumgang. Kangneung-Si
12. Seo-Myun. Ulchin-Gun 13. Mitan-Myun,
Pyungchang-Gun
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Table 2. Analysis of needle length by population.
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Population Range (mm) Mean S.D. C.V. F-values
1 47~133 91.9 15.34 11.85
2 54~121 79.4 13.18 11.42
3 35~130 83.0 16.54 12.63
4 46~ 95 70.0 9.14 7.73
5 47~107 73.6 10.76 12.36 Pop. (12, 256)
6 41~114 73.6 12.26 12,51 = 151.52"
7 50~ 100 73.2 8.58 8.29 Ind. Within Pop. (256,
8 56~120 88.6 12.22 9.42 5283)
9 47~120 82.2 14.15 8.58 — 47.46%
10 40~111 69.3 13.69 9.36
11 42~145 78.0 15.63 12.68
12 62~134 89.8 12.83 10.17
13 52~136 90.7 16.70 11.36

* . Significant at the 1% level.
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Table 3. Analysis of the number of serration per 0.5 of needle.

Population Range Mean S.D. C.V. F-values
1 16~36 25.6 3.65 10.45
2 18~40 28.1 4.14 11.30
3 16~37 26.5 3.97 9.63
4 18~36 27.2 4.04 10.91 Pop.(12, 257)
5 16~39 25.1 4.21 10.63 _ 36,34
6 19~41 28.7 4.06 9.86
7 19~39 28.2 3.65 9.75 .
8 13~40 28 4 4.36 10.75 Ind. Within Pop. (257,
9 18~45 285 4.42 11.97 5312)
10 16~43 27.9 3.93 11.63 = 24.75%
11 12~42 26.3 3.98 12.21
12 17~44 26.1 4.54 11.78
13 16~39 27.2 4.37 11.50

** @ Significant at the 1% level.

Table 4. The number of stoma row on adaxial and abaxial side of needle.

Population Range Mean S.D. C.V. F-values
1 ab 3~8 4.5 0.73 14.09
ad 2~5 3.0 0.77 23.51
9 ab 2~17 4.1 0.79 15.67
ad 2~5 2.9 0.78 22.26
3 ab 2~17 4.3 0.67 13.58
ad 1~5 2.9 0.77 21.57 Abaxial side
4 ab 2~1 4.6 0.87 16.28
ad 2~5 3.3 0.76 19.70 Pop. (12, 257)
5 ab 4~12 54 1.17 17.19 = 177.13**
ad 2~7 4.2 0.89 16.04 Ind. Within
6 ab 3~17 4.8 0.76 13.73 Pop. (257, 5309)
ad 2~5 3.6 0.62 15.53 = 21.59**
7 ab 4~10 6.2 1.08 16.10
ad 3~7 4.6 0.81 15.87
8 ab 3~8 4.8 0.90 15.75 Adaxial side
ad 2~5 3.2 0.75 20.21
9 ab 2~17 4.4 0.63 13.28 Pop.(12, 257)
ad 2~5 3.1 0.72 21.45 = 195.52"
10 ab 2~8 4.4 0.90 18.66 Ind. Within
ad 1~5 3.1 0.70 21.09 Pop.(257, 5309)
11 ab 3~17 4.1 0.78 14.19 =19.44™
ad 2~5 3.3 0.81 19.31
12 ab 4~9 5.3 1.00 15.52
ad 2~6 3.9 0.76 16.26
13 ab 3~17 4.9 0.84 15.10
ad 2~5 3.5 0.71 17.22

ab : abaxial side, ad : adaxial side, ** : Significant at the 1% level.
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Table 5. Analysis of cone length.

Population Range(mm) Mean S.D. C.V. F-values
1 21~62 40.4 7.18 12.37
2 26~60 415 6.15 10.52
3 25~59 42.6 6.04 11.88
4 21~58 38.2 7.26 14.19 Pop.(12. 257)
5 21~62 39.9 6.42 10.64 D
6 23~57 37.4 6.61 13.53
LR m S 00 e
9 20~45 31.1 3.94 9.43 B
10 95~58 38.4 515 10.80 = 33.93
11 22~54 36.5 5.89 9.54
12 20~60 39.6 6.20 11.68
13 24~62 43.7 6.03 9.80

** . Significant at the 1% level.
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Table 6. Analysis of cone diameter.
Population Range(m) Mean S.D. C.V. F-values

1 15~31 22.9 2.89 8.96
2 16~29 22.2 2.45 8.58
3 17~32 24.1 2.63 8.85
4 13~30 22.3 2.96 8.92
5 14~30 22.1 2 59 9.20 P°£'(7142'3§i7)
6 15~29 21.5 2.47 9.77 '
7 16~29 22.6 2.13 7.54 i
8 15~30 22.0 2.67 9.00 M “‘tggi;"p'(257'
9 13~29 20.6 2.35 9.12 - o4 d1™
10 17~29 22.0 2.43 8.55 -
11 12~26 20.0 2.39 7.96
12 12~39 21.6 2.99 11.05
13 15~45 23.3 3.10 9.13

** . Significant at the 1% level.
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Table 7. Simple correlation coefficients in needle and cone characteristics.

P. densiflora A B C D E F
Neddle length o
(A)
Serration ngn)lber/O.Scm ~0.1377** o
Number of stoma _ s i
row(abaxial) ( C ) n.s 0.0547
Number of stoma _ % . .
row(adaxial) ( D ) n.s. 0.0310** 0.5161
Cong length 0.1349** -0.0805** 0.0571** 0.0600**  —
Cone diameter 0.1012** -0.0374** 0.0334* 0.0296* 05768  —
n.s ! non-significant, * : significant at the 5% level. ** : significant at the 1% level.
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Fig. 3. Grouping using average linkage
method in cluster analysis.

1. Hyoja-Dong, Chunchon-Si 2. Sinnam-Myun.
Inje-Gun 3. Buk-Myun, Inje-Gun 4. Seo-Myun,
Yangyang-Gun 5. Seo-Myun. Yangyang-Gun 6.
Sonyang-Myun. Yangyang-Gun 7. Toseong-Myun,
Goseong-Gun 8. Synrim-Myun, Wonju-Si 9.
Dunnae-Myun. Hoengsong-Gun 10. Jinbu-Myun,
Pyungchang-Gun 11. Sogumgang. Kangneung-Si
12. Seo-Myun, Ulchin-Gun 13. Mitan-Myun,
Pyungchang-Gun.
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