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Species Competetion and Productivity in a Natural Mixed
Forest of Pinus densiflora and Quercus variabilis
at Mt. Mohu Area'*

In Hyeop Park? and Gwang Sun Moon®
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ABSTRACT

A natural mixed forest of Pinus densiflora and Quercus variabilis in Mt. Mohu area was studied to
investigate patterns of species competition and productivity. Ten 10mX10m plots were set up and
eight sample trees of each Pinus densiflora and Quercus variabilis were harvested for dimension
analysis. Mean tree age of Pinus densiflora was 33 years and that of Quercus variabilis was 26 years.
DBH and height of Quercus variabilis were larger than those of Pinus densiflora untill tree age 15.
After tree age 15, height of Quercus variabilis was higher than height of Pinus densiflora while DBH
of Quercus variabilis was smaller than DBH of Pinus densiflora. For a tree of a given DBH, there
was little difference in leaf dry weight between Pinus densiflora and Quercus variabilis. For a tree of
a given DBH, dry weights of stem wood, stem bark and branches of Quercus variabilis weighed more
than those of Pinus densiflora, and the differences between the dry weights of the two species became
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greater as DBH increased. Net assimilation ratio of Quercus variabilis was higher than that of Pinus
densiflora, and biomass accumulation ratio of Quercus variabilis was lower than that of Pinus densiflora.
It may be given as a conclusion that Quercus variabilis was superior to Pinus densiflora in species
competiotion owing to faster height growth, higher net assimilation ratio, and lower biomass accumulation
ratio. Aboveground stand biomass was 87.7t/ha and aboveground stand net production was 8.3t/ha/yr.
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Table 1. Stand description of the studied forest
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Pinus densiflora Quercus variabilis Stand total
Mean tree age(yr) 33 26 30
Mean DBH(cm) 14.0 9.3 11.7
Mean height(m) 8.9 8.8 8.9
Tree density(trees/ha) 1,250 1,188 2,438
Basal area(m'/ha) 21.57 9.32 30.89
Table 2. Soil characteristics of the studied forest
Soil Organic pH Total  Available CEC Exchangeable bases(me/100g)
moisture matter (H0, N 5
(%) %) 1:5 %)  (pm) @008 cat Mgt KT
29.7 2.88 4.5 0.11 25.67 8.35 0.43 0.33 0.15
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Fig. 1. DBH class distribution of the studied forest
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Fig. 2. Mean DBH and height growth of the sample
trees at every 5-year periods
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Fig. 3. Allometric relationship between dry weights
and DBH for the sample trees
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Table 3. Allometric regressions of dry weights on diameter for sample trees of Pinus densiflora and
Quercus variabilis (Regression model : logWt=A +BlogD, Wt is dry weight in g, D is DBH
in cm and E is the estimate of relative error.)

Pinus densifiora

Quercus variabilis

Tree component

A B R? E A B R? E
Stem wood 1.787  2.257  0.987  1.191 1.807 2.376  0.995  1.097
Stem bark 1.543  1.832  0.993  1.110 1.406  2.284  0.991  1.131
Branches 0.791  2.664  0.954  1.474 0.802 2.760  0.959  1.387
Leaves 0.922 2,227  0.94  1.432 0.937 2.206 0.988  1.151
Aboveground total 1,983  2.275  0.985  1.203 2.002 2404 0.997 1.074
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Table 4. Biomass, net production, net assimilation ratio and biomass accumulation ratio of the studied

forest
Pinus densiflora Quercus variabilis Stand total

Biomass(t/ha)
Stem wood 34.58 (61.8) 19.12 (60.2) 53.70 (61.2)
Stem bark 6.00 (10.7) 6.05 (19.1) 12.05 (13.7)
Stem 40.58 (72.5) 25.17 (79.3) 65.75 (74.9)
Branches 11.02 (19.7) 4.90 (15.4) 15.92 (18.2)
Leaves 4.34 (1.8) 1.70 (5.3) 6.04 (6.9)

Aboveground total 55.94 (100%)

31.77 (100%6) 87.71 (100%)

Net production(t/ha/yr)

Stem wood 1.83 (39.3) 1.23 (33.7) 3.06 (36.8)
Stem bark 0.32 (6.8) 0.39 (10.7) 0.71 (8.5)
Stem 2.15 (46.1) 1.62 (44.4) 3.77 (45.3)
Branches 0.47 (10.2) 0.33 9.1) 0.80 (9.6)
Leaves 2.04 (43.7) 1.70 (46.5) 3.74 (45.1)
Aboveground total 4.66 (100%) 3.65 (100%) 8.31 (100%)
Net assimilation ratio” 1.07 2.14 1.40
Biomass accumulation ratio** 12.00 8.70 10.55

* Total net production / leaf biomass
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** Total biomass / total net production
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