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Abstract: This study was conducted to evaluate age-specific and generalized allometric equations and biomass
expansion factors (BEFs) for each tree component across three age-sequence stands (35-year-old, 51-year-old,
62-year-old) of black pine (Pinus thunbergii Parl.) in Jinju, located in the western part of Gyeongnam province,
Korea. Biomass in each tree component, i.e. foliage, branch, and stem, was quantified by destructive tree
harvesting. Allometric regression equations were significant (P<0.05) with diameter at breast height (DBH) or
combination of DBH and height (DBH*H) accounting for 55-98% of the variation (as indicated by coefficients
of determination, R?) in aboveground biomass except for foliage biomass of the 62-year-old stand. Generalized
allometric equations can be used to estimate the biomass of black pine stands because the slopes of age-specific
equations over 35-year-old stands were not significantly different by the age-sequence. The stem density and
biomass expansion factor (BEFs) were not significantly different (P>0.05) from different stand ages and ranged
from 0.45 to 0.51 g cm™, and from 1.32 to 1.38, respectively. The results indicate that allometric equations,
stem density and aboveground BEFs in the matured black pine over 35-year-old are little influenced by different

stand ages.
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-golut, 24A7EE S-S S SR B |, 7]
SHsAE F7HR A 2 SlojA] Fa/do] F7tE
3 AtH(Fukuda et al., 2003; Lehtonen et al., 2004;
Park et al, 2005). Z A3} A5 wpol e 242 919
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3}A = A th(Lehtonen et al., 2004; Park et al., 2005;
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Fo] A dHol mE g 2HF FHS % &
=% A7 AEE vk A (Park et al, 2005) S
Fo] A9 JE IFo e s} Y A
7} L= ATHNoh et al., 2006). FL]oM = 545, =
A7REH], A= T A& A7 Z2=ARE v 9L
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Table 1. General location and site characteristics of black pine stands.

Stand Latitute, longitute Stand age (yrs) Aspect Elevation (m)  Slope (°)  Soil type
35-year-old 35°12'12"N, 128° 10'01"E 35+2.5(27-39) S 85 20 DRb,
51-year-old 35°10'48"N, 128° 11'09"E 51+1.4 (47-53) SE 144 25 B,
62-year-old 35°09'90"N, 128° 04'14"E 62+2.5 (49-70) SE 131 10 DRb,

Mean =+ standard error. Values in parenthesis is range.
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Table 2. Stand characteristics of black pine stands.

Stem density DBH  Height Basal area Volume

Stand (treesha™) (cm) (m) (m*ha™) (m*ha™)
35-year-old 2,000 154 12.9 40.30 99.5
51-year-old 800 252 18.0 41.75 186.6
62-year-old 550 36.6 21.5 59.59 309.4
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Figure 1. Diameter at breast height (DBH) distribution by
stand age in black pine stands (0.04 ha).
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Figure 2. Scatter plots of tree height, volume and tree biomass components against diameter at breast height (DBH) from stand

age in black pine stands.

Table 3. Aboveground biomass partitioning of sampled tree components of black pine stands.

Tree components (kg tree™)

No. of DBH Height
Stand
Tree (cm) (m) Stem Branch Foliage Aboveground total
35-year-old 8 20.8+1.9 12.9+0.8 112.1+18.4 (73.5) 30.0+£5.5(19.4) 10.5+1.7 (7.1) 152.5+25.2 (100)
51-year-old 8 24.8+1.6 18.0£1.1  224.74#35.5(76.1) 45.4+7.1(15.9) 23.744.2(8.0)  293.7+45.4 (100)
62-year-old 8 31.542.1 21.5+1.1 363.1+£58.4 (73.0) 87.0+11.8 (18.5) 36.4+3.3(8.5)  486.5+68.6 (100)

Mean + standard error. Values in parenthesis are the proportion of total biomass.
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Table 4. Age-specific and generalized allometric regression equations (log,,Y = a+blog,,X) for different tree components of black

pine stands.

Equations on DBH Equations on DBH’H
Regression Stand Tree component
a b R P a b R P
Volume (m°) -34519 2.1393 098 <0.01 -3.7709 0.8370 0.99 <0.01
Stem (kg) -03742  2.0469 098 <0.01 -0.9780 0.8005 0.99 <0.01
35-year-old Branch (kg) -1.3677 2.1326 096 <0.01 -1.5893 0.8084 091 <0.01
Foliage (kg) -1.2532  1.7082 0.82 <0.01 -1.4693 0.6580 0.80 <0.01
Aboveground total (kg)  -0.5346 2.0426 098 <0.01 -0.8173 0.7933 098 <0.01
Volume (m®) -43452 2.8517 095 <0.01 -4.5231 2.0280 098 <0.01
Stem (kg) -0.8107 22497 0.89 <0.01 -1.3034 0.8316 096 <0.01
51-year-old Branch (kg) -0.6378 1.6310 0.72 <0.01 -0.6320 0.5613 0.68 <0.01
Foliage (kg) -1.6442  2.1402 0.71 <0.01 -1.7343 0.7615 0.71 <0.01
Age-specific Aboveground total (kg)  -0.5440 2.1434 0.89 <0.01 -0.7219 0.7836 095 <0.01
equations Volume (m°) -3.8377 24705 099 <0.01 -4.0517 0.9043 098 <0.01
Stem (kg) -0.6632 2.1333 0.72 <0.01 -1.0438 0.8262 0.80 <0.01
62-year-old Branch (kg) -0.3838 1.5384 0.55 <0.01 - - 0.47 n.s.
Foliage (kg) - - 003 ns - - 0.01 n.s.
Aboveground total (kg) -0.1005 1.8488 0.78 <0.01 -03590 0.6995 0.83 <0.01
Volume (m®) 0.03 0.02 0.01 0.02
P-value of slope ~ Stem (kg) 0.97 0.91 0.98 0.97
(b) and intercept  Branch (kg) 0.35 0.44 0.33 0.34
(@) Foliage (kg) 0.04  0.06 0.03 0.05
Aboveground total (kg)  0.70 0.78 0.64 0.71
Volume (m°) -3.8983 2.5083 097 <0.01 -3.9221 0.8769 099 <0.01
) Stem (kg) -1.0449 23807 090 <0.01 -1.1249 0.8466 096 <0.01
Sﬁ;ﬁﬁ:ﬁd Branch (kg) -14193 22009 088 <0.01 -13779 07539 0.86 <0.01
Foliage (kg) -1.6450 2.1001 0.71 <0.01 -1.7193 0.7476 0.75 <0.01
Aboveground total (kg) -0.8555 2.3386 0.92 <0.01 -09144 0.8267 096 <0.01

Y: biomass (dry weight, kg); X: DBH (cm) or DBH?H (cm’m), n.s.: non-significance (P>0.05)
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A& AF o) gh AJfA) 2] (Age-specific allometric
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Table 5. Aboveground biomass partitioning of black pine
stands.

Biomass (Mg ha™)

Stand Stem Branch Foliage Aboveground
total
35-year-old 62.85 16.06 6.26 85.17
51-year-old 93.76 18.20 9.64 121.6
62-year-old 154.35 33.95 14.81 203.11
Mean 103.65 22.74 10.24 136.63
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Table 6. Stem density and aboveground biomass expansion
factors (BEF) by stand age of black pine stands.

Aboveground BEF
1.36+0.02 (1.31-1.42)

Stand Stem density (g cm™)
0.45+0.01 (0.43-0.49)

35-year-old

51-year-old 0.51+0.03 (0.43-0.68)  1.32+0.02 (1.25-1.40)
62-year-old 0.48+0.04 (0.27-0.68)  1.38+0.05 (1.22-1.60)
P-value >0.05 >0.05

Mean 0.48+0.02 (0.27-0.68)  1.35+0.02 (1.22-1.60)

Mean + standard error. Values in parenthesis are range. Stem den-
sity, stem biomass/stem volume; aboveground BEF, total above-
ground biomass/stem biomass

A|1024 A43 (2013)
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