BEMAEBgIE 77(1) - 10~16. 1988
Jour. Korean For, Soc, 77(1): 10-16. 1988

FHILISAKS] M & Boll BESIOY
FHEEH: - FE

Biomass Production of Machilus thunbergii S .
et Z. Stand at Bogil Island in Korea'
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Blol ipacl 2 AN BT B HR ERE FEMESAK Y FHRELE BEHAHL UE R HMTH\ HE
o2 MY kERS FWEY AR W EEBAERS 123.708 tons/ha® #ER S T AT AL RS 1.615tons/
ha® Mg & 8.095 tons/ha®) 1/54 5% zbxstm 9loich. =3 BHFE #/EE 1.77kg/m®, FEEHHELS 8,085 )
ebgtoh. M EEE EHER-S 16.051 tons/ha/yre #EE UL, 1 HBRLe %M 42.6%, Z7IAREE 7T 32.6%, FAKE
o 21.1%, 2718 R 7 2.5%, 7FA B 7 1.2% JEel o, ARl slol M M LEE-E 1.384 ke/ke/yr, M &
BEER 0,451 kg/kg/yr, KR EPEREEES 0.051 ke/kg/yr, A BEWHRL 7.707 ke/kg/yr vhebutot

ABSTRACT

This study was carried out to estimate the aboveground-biomass of Machilus thunbergii, warm-temperature
evergreen broad leaved tree, growing in the seashore near Bogil island located at the southern part of the Korean
peninsula. The bark of M. thunbergii was used for medicine in the Korea. The results were summarized as
follows : 1) The aboveground-biomass was 123.708 tons/ha and the biomass of branch bark greater than 3cm in
branch diameter was 1/5 of total bark mass(8.095 tons/ha). Dry matter- density was 1.77 kg/m® and leaf area
index §.08. 2) Net production of the stand was estimated as 16.051 tons/ha/yr and the leaf was the greatest,
followed by stemwood, branchwood, stem-bark and branch-bark. 3) The net assimilation rate of the stand was
1.384 kg/kg/vr. The efficiency of leaves to produce stem was 0.451 kg/kg/yr and that of bark 0.051 kg/kg/vr.
Biomass accumulation ratio was 7.707kg/kg/yr.
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Table 1. Soil characteristics of the sample plot.
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(%) (%) (%) Lis %) %) N(%)  (ppm) (me/100g) K* Na- Ca'* Mg™
74.5 20.1 5.4 SL 6.4 17.7 6.878  0.362 30.25 10.78 0.35 0.66 12.65 2.88
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Table 2. Stand structure of the sample plot.
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Fig. 1. Frequency distribution of basal area in the

sample plot.
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(trees greater than 5cm in DBH were included)
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. Mean Mean Basal area(m?) No. of trees Frequency
Tree species
DBH (cm) height (m) per 400 m? per 400m* (%)
Machilus thunbergii S.et Z. 10.33 6.7 1.0078 112 78.3
Cinnamomum japonicum SIEB 15.54 7.8 0.2977 13 9.1
Neolitsea sericea (BL.) KOIDZ 12.08 7.6 0.0966 8 5.6
Celtic sinensis PERS 11.44 6.6 0.1082 9 6.3
Mallotus japonicus MUELL .-ARG. 6.60 6.5 0.0034 0.7
Total 11.24 7.0 1.5137 143 100.0
Table 3. DBH, height, dry weight and volume of M. thunbergii trees.
DBH Height Dry weight (kg) Leaf Volume (m?) Bark
fem)  (m) Stem Stem Branch Branch Leaves area Stem Stem V'Qlume
' wood bark wood bark {m?*) wood bark (%)
7.0 6.5 6.47 0.59 1.23 0.04 0.27 2.03 0.0117 0.0012 9.3
9.0 6.5 11.00 1.15 2.76 0.11 2.27 16.45 0.0201 0.0017 7.8
11.0 6.9 18.05 1.80 5.98 0.15 4.22 29.10 0.0338 0.0028 7.7
13.0 7.2 28.78 2.16 9.09 0.46 5.71  39.38 0.0485 0.0042 8.0
15.2 6.8 32.53 2.51 17.52 0.84 6.19 43.73 0.0680 0.0038 5.3
16.5 6.9 33.78 3.54 24.79 1.14 5.02 33.59 0.0562 0.0045 7.4
19.0 7.2 51.40 4.70 37.89 2.64 8.82 60.81 0.0874 0.0071 7.4
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Table 4. Coefficients caculated from logarithmic regression, Log,, Y==a+blog,X. Y and X indicate either

volume(m?®) or oven dry matter (kg) and DBH (cm), respectively.

Y a b R2* E**

Stem volume, m? -3.5166 1.9606 0.9706 1.0560
Stem wood volume, m?® ~3.5757 1.9836 0.9688 1.0579
Stem bark volume, m?® —-4.3398 1.6826 0.9531 1.0610
Stem dry weight, kg -0.8326 2.0196 0.9831 1.0427
Stem wood dry weight, kg —0.8773 2.0256 0.9808 1.0459
Stem bark dry weight, kg -1.8345 1.9500 0.9787 1.0465
Branch dry weight, kg -2.8637 3.4929 0.9980 1.0230
Branch wood dry weight, kg -2.8509 3.4639 0.9977 1.0268
Branch bark dry weight, kg —4.9524 4.1338 0.9815 1.0941
Leaf dry weight, kg -2.7001 2.9489 0.7864 1.2753
Crown dry weight, kg -2.5238 3.3266 0.9859 1.0650
Total bark dry weight, kg ~2.1392 2.3116 0.9881 1.0543
Aboveground dry weight, kg -1.0948 2.4393 0.9924 1.0344
Leaf area, m?® -1.7545 2.8580 0.7814 1.2702

*R? : Coefficient of determination **E : Estimates of relative error
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Table 5. Estimated biomass of M. thunbergii stand.

(trees greater than 5cm in DBH were included)

Stand biomass Frequency

Component

(tons/ha) (%)
Stem wood 72.291 57.6
Stem bark 6.480 5.2
Branch wood 32.722 26.5
Branch bark 1.615 1.3
Leaves 11.600 9.4
Total aboveground 123.708 100.0
Stem wood volume (m?) 123.4350
Stem bark volume (m?®) 12.1825

Leaf area index 8.08
Dry matter density (kg/m?3)* 1.77

*Dry matter density : Biomass/H
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Table 6. Estimated net production of M. thunbergii

stand.
C Net production Frequency
nen:

omponen (tons/ha/yr) (%)
Stem wood 5.232 32.6
Stem. bark 0.402 2.5
Branch wood 3.387 21.1
Branch bark 0.184 1.2
Leaves 6.843 42.6
Total 16.051 100.0
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Table 7. The production efficiency of leaf in M.
thunbergii stand.

Aboveground biomass(tons/ha) 123.708
Leaf biomass(tons/ha) 11.600
Stem wood production (tons/ha/vr} 5.232
Bark(stem +branch) Production{tons/ha/yr) 0.586
Net assimilation rate (kg/kg/yr) 1.384
Efficiency of leaf to produce 0451
stem wood (kg/kg/yr) :
Efficiency of leaf to produce

bark (kg/kg/yr) 0.051
BAR (kg/kg/yr)* 7.707

*BAR : Biomass accumulation ratio : aboveground
biomass divided by aboveground net producti-
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