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2 o ANEE Jallwre] fARE RIFFoNAM S s ZEAE dide R 47dAe] IR EYR(667 treeha™)
I 4994 AUEQR(267 trecha )& FieE & AEUE| wE A dEF FAFE HlwsiT
FAAAS SHHUTE st 7k §9dH AFHES THHUTE e AU IR TR, AdEdEe]
Q3 FAL ALstal A folde] A ENLH(P<0.05), AAAGFT(R)S] w2 0.80-0.96 HLATE wES
b JdEAol| theh Ay (stand density-specific allometric equations)2] &7 Al (slope)ll F21& 1 =7} §lo]
(P>0.05), U A7) (generalized allometric equations)2] &-&-0] 7Fsd Aoz Uelylth ey dE% 33
TE LEEYE 133, AEEYE 15002 AEEE ZF FoHl A7t AATHP<0.05). et i 29A] 9 vf
oleufi FAE 1% A Y] A AEEES] Fao] 2R ot AEH AT S dELE wet
Fdek zfol7k AUATH

Abstract: This study was conducted to evaluate stand density-specific and generalized allometric equations, and biomass
expansion factors (BEFs) for two stand densities (high density of 47-year-old: 667 tree-ha™; low density of 49-year-old:
267 tree-ha™) of Cryptomeria japonica plantations in Namhae-gun, located in the southern Korea. Biomass in each tree
component, i.e. foliage, branch, and stem, was quantified by destructive tree harvesting. Allometric regression equations
of each tree component were significant (P<0.05) with diameter at breast height (DBH) accounting for 80-96% of the
variation except for branch biomass in high density or foliage and cone biomass in low density. Generalized allometric
equations can be used to estimate the biomass of C. japonica plantations because the slopes of allometric equations
were not significantly different by the stand density. The biomass expansion factors (BEFs) were significantly lower in
the high stand density (1.33) than in the low stand density (1.50). The results indicate that BEFs were affected by
different stand density, while allometric equations were little related to the stand density.
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Table 1. General site characteristics by stand density of Cryptomeria japonica plantations.

Age

Elevation Slope

Treatment (yrs) Location Aspect (m) ©) Parent rock Soil type
High density 47 34°46'21"N 128°00'05"E SE 389 30 Granite B,
Low density 49 34°46'32"N 128°00'01"E NE 298 15 Granite B,

3L A| 5= (biomass expansion factors) 52| 2F&o] H Q3 A
o2 Ud#A AUrH(Fukuda et al, 2003; Lehtonen et al.,

2004; Park et al., 2005). o2t T84 wfjFol] M=
5\_1/]._1}9,] A@E]]e‘ﬁ;r)r o]eﬂoﬂ = E}A;ﬂx}-a’t z;ﬁg _|,]§l.
& A L (Park et al., 2005), AV, A, AR
TRV T 8750 AEF ATl gk A
(Kim et al. 2011c), 3&2] Y& AH W 27|
=9} A& A Mt 5o ATE vF JTHKim et
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and Arain, 2007) ‘5] A A =] T},
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Table 2. Stand characteristics by stand density of Cryptomeria
Jjaponica plantations.

Stand density DBH  Basal area

Treatment Plot (treesha)  (ecm)  (m*ha™)
1 600 22.6 245
_ . 2 650 24.8 31.8
High density 3 750 28.8 504
Mean 667 253 355
1 250 36.1 26.9
Lo densi 250 273 15.7
ow density 3 300 33.5 274
Mean 267 323 234
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Figure 1. Diameter at breast height (DBH) distribution by
stand density of Cryptomeria japonica (0.06 ha).
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Table 3. Aboveground biomass partitioning of sampled tree components of Cryptomeria japonica plantations.

Tree components (kg-tree™)

Treatment DBH Height Ab
(cm) (m) Stem wood ~ Stem bark Branch Foliage Cone ove
ground total
. . 148.1£25.67  12.41+£2.68 20.6+4.27 28.7+5.68 3.2+1.39 212.9+£37.60
High density 24.6+2.18  16.2+0.98 (69.5) (5.8) 9.6) (13.4) (1.5) (100)
. 120.1+£30.35 8.7+1.81 31.95+8.73 28.9+5.65 245+1.52 192.1+47.11
Low density 26.7+3.41  13.3+1.10 (62.5) (4.5) (16.6) (15.0) (1.2) (100)
134.1£19.31  10.57+1.64  26.3+4.95 28.8+3.77  2.80+0.98  202.5+28.62
Mean 2574194 14.8+0.84 (662) 52) (129 (142) (13) (100)

Mean =+ standard error. Values in parenthesis are the proportion of total biomass
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Figure 2. Scatter plots
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Table 4. Stand density-specific and generalized allometric regression equations (log,,Y=a+blog, X) for different tree components

of Cryptomeria japonica plantations.

Equation Treatment Tree component a b R P-value
Stem wood (kg) -0.7335 2.0776 0.96 0.004
Stem bark (kg) -2.0807 2.2636 0.82 0.033
Stem (kg) -0.7195 2.0923 0.95 0.004
High density Branch (kg) -1.8833 2.2769 0.72 0.071
Foliage (kg) -1.8076 2.3288 0.80 0.041
Cone (kg) -9.7773 7.2039 0.86 0.023
Aboveground total (kg) -0.7187 2.1794 0.97 0.002
Stem wood (kg) -1.1550 22341 091 0.045
Stem bark (kg) -1.2739 1.5425 0.90 0.053
. Stem (kg) -1.0397 2.1769 0.92 0.042
Stand density- 0 qencity Branch (k) 20251 24311 0.96 0.021
specific equations .
Foliage (kg) -0.9021 1.6379 0.88 0.063
Cone (kg) -6.7066 4.5528 0.25 0.496
Aboveground total (kg) -0.8357 2.1560 0.93 0.034
Stem wood (kg) 0.06 0.98 - -
Stem bark (kg) 0.04 0.29 - -
Stem (kg) 0.08 0.89 - -
P-value of slope (b) g (1) 0.05 0.88 ; ;
and intercept(a) .
Foliage (kg) 0.28 0.27 - -
Cone (kg) 0.26 0.65 - -
Aboveground total (kg) 0.13 0.66 - -
Stem wood (kg) -0.4501 1.8153 0.71 0.004
Stem bark (kg) -1.0906 1.4878 0.55 0.022
Stem (kg) -0.3799 1.7892 0.71 0.005
Generalized equations Branch (kg) -2.1572 2.4965 0.85 0.000
Foliage (kg) -1.1268 1.8170 0.78 0.002
Cone (kg) -6.3491 4.5347 0.30 0.124
Aboveground total (kg) -0.3972 1.9041 0.82 0.001
Y; biomass (dry weight, kg), X; DBH (cm).
Table S. Aboveground biomass partitioning by stand density of Cryptomeria japonica plantations.
Biomass (Mgha™)
Treatment
Stem wood Stem bark Branch Foliage Cone Aboveground total
High density 87.47+17.69 6.83+£1.20 16.24+4.16 18.52+3.74 3.22+1.99 132.28+28.76
Low density 54.67+8.42 3.91+0.54 12.29+£2.31 11.58+1.78 1.33+0.38 83.79+13.39
P-value P=0.19 P=0.12 P=0.47 P=0.20 P=0.44 P=0.23
Mean 71.07+11.42 5.37+0.88 14.27£2.31 15.05+£2.42 2.28+1.00 108.03+17.85

Mean =+ standard error.

Mgha ' (Kim et al., 1987)¢} ARSI 2, Al F=9] 461
A 327 Mgha'(Kim et al, 2011b), 34 4634 ZHA|
328 Mgha'(Seo and Lee, 2013)0l B]a] Ag3] we gk
< Boj A @A sy g A 9] vto] emj 2 A4k

T2 B Ao Bls] =4 Tk

Table 6. Stem density and aboveground biomass expansion
factors (BEFs) by stand density of Cryptomeria japonica
plantations.

Treatment Stem density (g.cm™)  Aboveground BEFs
High density ~ 0.28+0.01 (0.26-0.30)  1.33+0.05 (1.21-1.49)
Low density 0.24+0.01 (0.22-0.27)  1.50+0.01 (1.45-1.53)
P-value P=0.01 P=0.02

Mean 0.26+0.01 (0.22-0.30)  1.41+0.04 (1.21-1.53)

Mean + standard error. Values in parenthesis are range. Stem density,
stem biomass/stem volume; aboveground BEF, aboveground
biomass/stem biomass.
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Figure 3. Scatter plots of stem density and aboveground biomass expansion factors (BEFs) by stand density of Cryptomeria

japonica.
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