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Productive Structure and Net Production of Quercus mongolica
forest in Mt. Tachwa (Kwangju, Kyonggi-do) "

Suk-Yoeng Son 2, Ki-Cheol Kwon > and Taek-Sang ]eong4
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ABSTRACT

This study was to investigate the productivity of 30-year-old Quercus mongolica forest in the
Experimental Forest of Seoul National University located in Mt. Taehwa, Kyonggi-do, Korea.
Eight sample trees were selected and cut off. Stem, branches and leaves were weighed
respectively with the stratified clipping method, and analyzed for productive structure.
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The allometric regression equations between dry weight of each component(stem, branches,
and needles) and D’H were obtained. The results obtained are summarized as follows; (1)

Photosynthetic layer of Quercus mongolica was shown at about 4m in height, and maximum

needle amount of crown at 10m in height.
67.886ton/ha(75.5% from stem, 19.4% from branches and 5.1% from needles).

(2) The total biomass of aboveground was

(3) Annual net

production of aboveground was 12.76ton/ha/y1, and the ratios of stem, branches and needles
to that of aboveground, 44.1%, 28.7% and 27.2%, respectively.
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Table 1. General description of the stand.
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Stand characters

874 54

Stand age(yr) 30 Annual mean temp.(C) 447159

Average height(m) 8.3 Annual precipitation(mm) 1,300

Average DBH(cm) 9.06 Average slope( °) 15

Basal area(m'/ha) 17.33 Aspect SW

Gross volume(m' /ha) 30.5 Soil texture loam, sandy loam

Number of tree per ha 1,425

Soil pH (A layer) 5.5
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Table 2. Vegetation on smaple plot(40mx40m) in Mt. Taehwa.

. Average |Average DBH No. of Basal area Basal area
Species No. height (m) (om) sprouts (m?/ha) pezr ha
er stump (m’/ha)

Quercus mongolica 149 | 983 + 225(1064 + 3.10 1.53 22794 |14.2461
Castane crenata 7 | 914 + 131!1013 + 296 214 0.1368 0.8551
Pinus koraiensis 23 | 709 + 235| 775 + 275 1.04 0.1338 | 0.8364
Prunus sargenti 8 | 738 + 253| 822 + 257 1.13 0.0564 | 0.3524
Quercus variabilis 2 |12.00 + 3.00{12.67 + 556 1.50 0.0460 | 0.2877
Quercus serrata 1 ]13.00 11.50 + 3.50 4.00 0.0457 0.2857
Betula davurica 4 | 675 + 1.38] 750 + 1.75 1.00 0.0190 | 0.1188
Styrax obassia 9 | 378 = 086| 286 + 0.73 233 0.0148 0.0923
Morus bombycis 2 | 900 + 100} 950 £ 050 1.00 0.0142 | 0.0888
Quercus acutissima 31700 £ 267) 633 + 111 1.00 0.0098 0.0614
Lindera obtusiloba 5| 300 + 040 267 + 044 1.20 0.0035 | 0.0216
Rododendron schlippenbachii 5| 260 + 048] 200 = 0.00| 140 0.0022 | 0.0137
Sorbus alnifolia 1 | 5.00 4.00 1.00 0.0013 | 0.0079
Rhus trichocarpa 11 200 2.00 1.00 0.0003 0.0020
Juniperus rigida 1| 200 2.00 1.00 0.0003 | 0.0020
Rhododendron mucronulatum 1 200 2.00 1.00 0.0003 0.0020
Dead tree 6 | 367 £ 1.00] 386 + 0.73 1.17 0.0086 | 0.0535
Dead tree(Quercus mongolica)| 12 | 4.67 = 1.17| 483 + 1.19 1.00 0.0240 0.1502
Dead tree(Pinus koraiensis) 2 | 600 + 2.00| 800 + 200 1.00 0.0107 | 0.0668
Dead tree(Pinus densiflora) 1} 5.00 11.00 1.00 0.0095 0.0594
Dead tree(Styrax obassia) 1 | 3.00 2.00 2.00 0.0006 0.0039

Sum 222 | 830 + 3.00] 906 + 3.66 145 2.7638 |17.2739
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Fig. 1. Vertical biomass distribution for each organ of dominant, intermediate and

recessive tree in Quercus mongolica forest.
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Table 3. Dry weight of tree component (stem, branches and leaves) of sample trees in
Quercus mongolica forest.

DBH(cm)  Tree height(m) D*H Ws(kg) Whb(kg) Wi(kg)
6.1 7.2 267.912 5.550 0.523 0.308
8.2 11.3 759.812 16.865 2.453 0.748

10.8 10.8 1259.712 24.105 5.910 0.740
12.1 114 1669.074 36.890 7.550 3.300
14.5 125 2628.125 52.450 15.950 4.265
15.6 13.2 3212.352 70.850 20.050 5.668
18.2 13.4 4438.616 83.000 28.260 6.958
19.1 13.6 4961.416 90.868 32322 7.604

Table 4. The regression equations, the coefficient of determination(R*), and F-value for
estimating the biomass of Quercus mongolica.

Equation R? F-value
logWs = 0.965192logD?H + 1.57892 0.994 1078.16 "
logWb = 1.42005910gD*H - 3.69467 0.996 1502.67
logW1 = 1.194716logD’H - 3.51087 0.920 69.127"

™ Indicates significance at 0.001

Table 5. The regression equations, the R’ and F-value for estimating the annual ne
production of Quercus mongolica.

Equation R? F-value
logW1 = 0.830432l0gWb = 0.39267 0.900 54.04
logWb = 1.464073logWs = 1.36052 0.992 724.78""
logW1 = 1.245128logWs - 1.56781 0.936 88.10"™

™ Indicates significance at 0.001

Table 6. The standing crops and net productions of Quercus mongolica

Stem Branches  Leaves Total top
(Ws) (Wb) (W] aboveground(Wt)
Standing crop in current year(tons/ha) 51.2622 131478  3.4757 67.8857
Standing crop in last year(tons/ha) 45.6380 9.4845 3.1281 58.2506
Annual net production(tons/ha) 5.6242 3.6633 3.4757 12.7629
Distribution of net production(%) 44.07 28.70 27.23 100.00

Item
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