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Biomass and Net Production of a Natural Quercus variabilis
Forest and a Populus albaXP. glandulosa
Plantation at Mt, Mohu Area in Chonnam!
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ABSTRACT

A natural Quercus variabilis forest and a Populus albaX P . glandulosa plantation in Mt. Mcohu area were
studied to investigate aboveground biomass and net production. A 20m X 30m quadrat was set up in each
stand, and 10 sample trees each of Quercus variabilis and Populus albax P . glandulosa were cut for dimension
analysis. There was little difference in accuracy among three biomass regression models of logWt=A+
BlogD, logWt=A+BlogD?H, and logWt=A-+BlogD +ClogH, where Wt. D, and H were dry weight, DBH,
and height, respectively. Aboveground total biomass of Quercus varigbilis stand was 31, 275kg/ha, and that
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of Populus albaX P. glandulosa was 55, 581kg/ha. In both of Quercus variabilis stand and Populus albax P.
glandulosa stand, the proportion of each tree component to abovegound total biomass was high in order of
stem wood, branches, stem bark, and leaves. Quercus variabilis stand was higher in the proportion of stem
bark, branches and leaves than Populus alba X P . glandulvsa stand, while the former was lower in that of stem
wood than the latter. Aboveground total net production of Quercus variabilis stand was 4, 267kg/ha/yr.. and

that of Populus albaX P . glandulosa stand was 3, 903kg/ha/yr.

aboveground total net production of Quercus wvariabilis stand was high in order of leaves,

. The proportion of each tree component to

stem wood,

branches, and stem bark. That of Populus albax P . glandulosa stand was high in order of stem wood, leaves,
branches, and stem bark. Net assimilation rate and efficiency of leaf to produce stem of Quercus variabilis
stand were 2.121 and 0.840, respectively. Those of Popuius albax P . glandulose stand were 3.376 and 2.085,
respectively. Though Populus albaX P . glandulosa stand was lower in aboveground total net production than
Quercus variabilis stand, the former was higher in aboveground total biomass than the latter. The reason was

that Populus alba X P . glandulosa stand was higher in net production of stem wood of accumulation organs

than Quercus variablis stand.
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Fig. 1. Location map of the investigated stands
at Mt. Mohu area.
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Table 1. General description of the investigated stands in Mt. Mohu

Stand
Quercus variabilis Populus albaX P . glandulosa
Altitude (m) 220 170
slope () 15
Aspect SW NE
Stand age(yrs.) 20(18~22) 17
Mean dbh (cm) 11.3 14.1
Mean height (m) 9.2 15.7
Tree density (trees/ha) 983 1, 200
Basal area (m?/ha) 11.17 16.41
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Table 2. Allometric biomass regressions for sample trees of Quercus variabilis and Populus albaX P .

glandulosa
Regression* Quercus variabilis Populus albaX P . glandulosa
Tree Component A B C R? E** A B C R? E**
logWt=A +BlogD
Stem wood 1.690 2.369 0.944 1.03¢ 1.679 2.535 0.980 1.009
Stem bark 1.186 2.190 0.948 1.027 1.338 1.914 0.817 1.058
Stem 1.809 2.336 0.955 1.026 1.786 2.476 0.979 1.009
Branches 1.087 2.544 0.960 1.027 0.711 2.748 0.870 1.080
Leaves 0.867 2.249 0.969 1.016 0.996 1.783 0.928 1.017
Crown 1.878 2.386 0.968 1.020 1.815 2.514 0.973 1.011
Aboveground total 1.916 2.377 0.968 1.019 1.846 2.495 0.973 1.012
logWt=A+ BlogD?’H
Stem wood 1.640 0.856 0.948 1.031 1.590 0.865 0.977 1.010
Stem bark 1.144 0.791 0.949 1.026 1.286 0.649 0.802 1.062
Stem 1.760 0.843 0.959 1.024 1.701 0.845 0.974 1.011
Branches 1.089 0.9%00 0.926 1.051 0.608 0.940 0.871 1.079
Leaves 0.828 0.811 0.967 1.017 0.932 0.609 0.925 1.018
Crown 1.842  0.857 0.961 1.039 1.727 0.858 0.969 1.013
Aboveground total 1.881 0.854 0.962 1.022 1.759 0.852 0.969 1.014
logWt=A + BlogD+ClogH
Stem wood 1.649 1.945 0.561 0.950 1.030 1.666 2.433 0.111 0.980 1.009
Stem bark 1.155 1.866 0.429 0.952 1.024 1.444 2.754 -0.915 0.824 1.055
Stem 1.768 1.927 0.541 0.961 1.023 1.783 2.451 0.027 0.978 1.009
Branches 1.136  3.048 -0.664 0.968 1.022 0.651 2.276 0.514 0.872 1.079
Leaves 0.842 1.984 0.350 0.972 1.015 0.980 1.656 0.138 0.928 1.017
Crown 1.860 2.208 0.236 0.969 1.018 1.804 2.434 0.087 0.973 1.011
Aboveground total 1.898 2.195 0.242 0.969 1.018 1.836 2.418 0.084 0.973 1.012

* Wt, D, and H are dry weight in g, DBH in ¢m, and height in m, respectively.

** Estimates of relative error
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Fig. 2. Dry weight distribution of tree components
in relation to DBH of sample trees.

Table 3. Biomass of Quercus variabilis stand and Populus albaxX P. glandulosa stand

{unit : kg/ha}

Stand

Tree component

Quercus variabilis

Populus alba X P . glandulosa

Stem wood 18, 376{ 58.8%) 42,6001 76.6%)
Stem bark 3,591( 11.5 ) 3,612( 6.5
Stem 21,967( 70.3 ) 46,2121 83.1
Branches 7,296( 23.3 8,213( 14.8 )
Leaves 2,012( 6.4 ) 1,156¢( 2.1 )
Crown 9,303¢( 29.7 ) 9,369( 16.9
Aboveground total 31,275(100.0 55, 581(100.0 )
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Table 4. Allometric net production regressions for sample trees of Quercus variabilis and Populus albaX

P . glandulosa. Regression model

s logWt=A+ BlogD, where Wt is net production in g, and D

is DBH in cm. E is the estimate of relative error.

. Quercus variabilis Populus albax P . glandulosa
Tree Component A B Y B A B R? E
Stem wood 0.367 2.551 0.921 1.057 -0.325 3.128 0.929 1.052
Stem bark -0.143 2.377 0.932 1.041 -0.660 2.502 0.858 1.074
Stem 0.485 2.518 0.932 1.048 -0.217 3.068 0.930 1.050
Branches -0.238 2.728 0.931 1.057 -1.310 3.355 0.936 1.054
Leaves 0.867 2.248 0.969 1.016 0.996 1.783 0.928 1.017
Crown 0.354 2.568 0.940 1.039 -0.191 3.108 0.938 1.058
Aboveground total 1.014 2.410 0.959 1.025 0.773 2.433 0.947 1.013

Table 5. Net Production of Quercus variabilis stand and Populus albaX P . glandulosa stand

(unit : kg/ha/vyr.)

Stand

Tree component

Quercus variabilis

Populus alba X P . glandulosa

Stem wood 1, 416¢(
Stem bark 275¢(
Stem 1,691 ¢
Branches 564 (
Leaves 2,012¢
Crown 2,576¢(

Aboveground total

4,267(100.0

33.2%) 2,152( 55.1%)
6.4 ) 178 4.6 )
39.6 ) 2,3300 59.7 )
13.2 ) 417( 10.7 )
47.2 ) 1,156( 29.6 )
60.4 ) 1,573( 40.3

) 3,903(100.0 )
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Table 6. Prodution efficiency of leaves in Quercus variabilis stand and Populus alba X P . glandulosa stand

(unit : kg/kg/yr.)

Stand
Quercus variabilis Populus albaX P . glandulosa
Net assimilation rate* 2.121 3.376
Efficiency of leaf to produce stem** 0.840 2.085
* Aboveground total net production/leaf biomass
** Stem net production/leaf biomass
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