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Abstract: Researches on estimating national-scaled forest biomass are being carried out to quantify the carbon stock
of forests with the Kyoto Protocol. In general, estimates of national-scaled forest biomass are based on forest
inventory data which provides estimates of forest area, stem volume, and growth of stem by age classes. Estimates
of forest biomass are, however, obtained by converting stem volumes to dry weight with stem density and thereafter
to whole tree biomass with biomass expansion factors (ratios of whole tree dry weight to stem dry weight). Pinus
densiflora is widely distributed and one of the most economically important timber species in Korea. The species
are largely grouped into two ecotypes of Geumgang and Jungbu. Stems of Geumgang type trees are straight and
high compared to those of Jungbu type trees. The objective of this study was to determine and compare stem density
and biomass expansion factors for the two ecotypes of Pinus densiflora according to stand age. Stem density of both
ecotypes of Pinus densiflora increased and biomass expansion factors of them decreased with increasing tree age. In
the same age class, stem density and biomass expansion factor of Geungang type Pinus densiflora were lower than
those of Jungbu type Pinus densiflora. There were statistically significant differences in stem density and biomass
expansion factors between Geumgang type and Jungbu type Pinus densiflora in 0-20-year-old stands and 40-60-year-
old stands. Our results suggested that the reliability of the national forest biomass inventory could be improved by
applying the ecotype- and age-dependent stem density and biomass expansion factors.
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Table 1. Characteristics of the study Pinus densiflora stands.
Age class . Altitude Slope  Density
Ecotype (1) Location (m) Aspect (°) (treesha)
Stand 1 <20 Sogwang-ri, Seo-myeon, Uljin-gun, Gyeongsangbuk-do 480 W 10 3,470
Geumgang  Stand 2 20-40 ” 490 SW 5 1,230
Stand 3 40-60 " 500 SwW 10 600
Stand 1 <20  Sinjeong-ri, Sanwe-myeon, Boeun-gun, Chungcheongbuk-do 350 Sw 20 2,800
Jungbu Stand 2 20-40 " 450 SwW 25 1,230
Stand 3 40-60  Daewon-ri, Sanwe-myeon, Boeun-gun, Chungcheongbuk-do 450 SE 25 730
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Stand 3
45
44-46
238
13.9
210,772
53,096
263,868
100,015
12,673
28,566
10,925
47,468
199,647

Jungbu
Stand 2
36-38
13.1
7.6
35,735
14,968
50,703
16,983
3,747
10,119
4,613
9,616
45,078

Stand 1
16
15-16
6.4
4.0
5,442
2,818
8,260
2,478
647
2,696
1,711
1,571
9,103

Stand 3
48
47-49
31.1
22.4
636,589
67,469
704,058
266,814
13,236
44,141
15,847
72,759
432,797

Geumgang
Stand 2
31-35
184
153
178,948
29,251
208,199
66,534
5,109
12,118
4,895
18,745
107,401

18

18-19
10.1
8.7
29,905
8416
38,321
10,694
1,510
3,367
2,099
2,674
20,344

Stand 1

Dimensions
Stem wood
Stem bark
Stem wood
Stem bark
Branches
Foliage
Roots
Tree total

Stem total
Dry weight(g)

Table 2. Mean dimensions of the sample trees in the Pinus densiflora stands.

Range of age(yr)

DBH(cm)
Height(m)
Volume(cm®)

Age(yr)
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Table 3. Above-ground dry weight distribution and root/shoot ratio for the sample trees in the Pinus densiflora stands.

Eeotype Above-ground dry weight distribution (%) Roof/_s}100t
Stem wood Stem bark Stem Branches Foliage ratio
Stand | 613b 8.8 ab 70.1¢ 183 be 11.6b 0.193 ¢
Geumgang Stand 2 752a 5.8 be 81.0ab 13.5be 55¢ 0.217 be
Stand 3 79.7a 37¢ 83a 123¢ 44c 0211 be
Stand 1 34.0d 8.8 ab 42.8¢ 349a 223a 0.283 ab
Jungbu Stand 2 477 ¢ I1.1a 58.8d 284 a 12.8b 0.307a
Stand 3 65.1b 8.4 ab 73.5be 194b 7.1¢ 0.332a
F-test significant level 0.0001 0.003 0.0001 0.0001 0.0001 0.004

‘ratio of root dry weight to stem and branch dry weight.

Means with different letters within columns are statistically different at p < 0.05.
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Table 4. Stem density and biomass expansion factors for the
sample trees in the Pinus densiflora stands.

Stem donsi , Biomass expansion factor”
tem density

Ecotype -
o (gem) APVt
ground
Stand 1 0.316¢ 1432bc 16710
Geumgang  Stand 2 0.345bc 1.235¢ 1.504 b
Stand 3 0.426 a 1.200 ¢ 1.442b
Stand 1 0.391 ab 2.377a 2.699a
Jungbu  Stand 2 0.408 a 1.721b 2309a
Stand 3 0431a 1.362 ¢ 1.780 b
F-test significant level ~ 0.0002 0.0001 0.0006

“stem dry weight(g) / stem fresh volume(cm®)

"total dry weight(g) / stem dry weight(g)

Means with different letters within columns are statistically differ-
entatp < 0.05.
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