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ABSTRACT

Biomass and net production of the three 46- to 52-year-old natural Quercus mongolica stands
were investigated in Namsan Park at Seoul. Total above- and belowground biomass including
understory vegetation for the three stands ranged from 147.76t/ha to 278.48t/ha and total net
production ranged from 6.96t/ha/yr to 11.11t/yr. Understory vegetation biomass for the three
stands ranged from 0.14% to 1.14% of total biomass. Biomass accumulation ratio for the three
stands ranged from 20.72 to 25.07 and net assimilation ratio as an index of foliage photo-
synthetic efficiency ranged from 2.79 to 3.34. Net production and net assimilation ratio of this
study stands which were located in Namsan Park of central Seoul were low compared to the nat-
ural Quercus mongolica forests in other districts in Korea.
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Table 1. Characteristics of the study Quercus mongolica stands in Namsan

Altitude Aspect Slope Stand age Staqd Tree height Average Basal area
serd ) © %) G S R
(#/ha) (cm)

1 184 NE 35 46 775 14.0 16.2 25.33

2 133 N 30 46 900 153 14.7 18.12

3 158 NE 55 52 1,050 14.3 134 18.36

Table 2. Soil characteristics of the Quercus mongolica stands in Namsan
Avail. Exch.
Stand (‘l’g) T‘E;')N P,0s CEC ca Na* Mg K'
‘ (ppm) meq/100g

1 4.81 0.16 9.99 16.30 0.102 0.035 0.016 0.060

2 425 0.26 16.03 19.14 0.019 0.036 0.015 0.038

3 4.45 0.22 15.87 16.46 0.013 0.028 0.010 0.034
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Table 3. Aboveground biomass regressions for Q. mongolica in Gwangju, Gyeonggi-do. Equations
follow the form logY=A+BlogX, where Y is component dry weight in g, X is DBH in cm and

E is the estimate of relative error.

Component A B R’ E
Stem 2.557 2.030 0.973 1.179
Branch 0.370 3.605 0.969 1.369
Foliage 0.855 2.331 0.951 1.293
Above-ground total 2.339 2.381 0.996 1.078

Table 4. Distribution of dry weight among tree components for the three dominat small trees in
overstory and a dominant shrub species in understory in Namsan

Species Stem(%) Branch(%) Foliage(%o) Root(%)  Root/shoot ratio
Acer palmatum 46.5 232 6.9 234b 0.31b
Styrax japonica 50.0 21.6 5.8 22.6b 0.29b
Sorbus alnifolia 574 16.3 52 21.1b 027b
Rhododendron mucronulatum* - - 5.8 35.1a 0.54a
F-test significance level NS NS NS 0.028 0.017

* Distribution of shoot (stem and branch) dry weight was 59.1%.

Means with different letters within columns are statistically different at

A 74z e Aj 0] 7] wf ol Ao @ A=A A= A A
o] RE e 2e] Arfj=z)7t Hrt. o|uff Ao e xp5A A
7} 1100} 2t AL 7| 2.2ke) W7} 1.10Y~Y/1.10
olgtE A& 9| u]dtA| Fch Whittaker et al.(1974)= ¥
7ol D AL A& o 1.0~1.2, B] i F] B2 AA
U o] 1.5~2.09] g BIthal SHEiTh & RAbollA] 29
H 3| A A o] A L A} 3 X = B 1.4 o]} gF
S HJOo N AHFP=rt vl Eo

AR A 37 QB A FF et RARE FF9) ¢4
R FHE, WSV, BujupRel 5o £ FU 7
el F 2 E 0] Hojd AFaF 7434 2 Duncan?) o}
A% A= Table 49 2o}, FbF, W SuHE, oyt
2 5 3 +FY B ASH e &7
46.5~57.4%, 7}A 16.3~23.2%, o4 5.2~6,9%, g
21.1-23.4% o} l.o0, 37 =53t 9431 Ao]7t
Ak 359 £ F TEFA I = E7]9 7]
59.1%, 91 5.8%, M2 35.1%2 4], ®alo] e Fz0|3
A FFol wste foHozr He FE HAoh
Whittaker} Marks(1975)%= ®a|/x|AtH u]= gRE
ofMe Hutd oz B2 04 o4, #3552 0.2~03,
35202 o3to) o, HEF & WEFof H|Fto] &2
WS BT SFHTh B RARK| o] Bral/ AR vl s S
Y 57 35 BT, dSUE, i 2z
7+ 031, 029, 027, WEF g 0.542 4

p<0.05.

AE1,2,3004 335 TS Y dEF2 717}
278.08, 151.36, 146.08t/hao| Q) 0., 5|20 =gk
7}7} 0.40, 0.64, 1.68t/hao] I ti(Table 5). Y& A A

Eo] ofst 515 AEFY TAHHIE YL 1,2
740.14,0.42, 1.14% 2 A2 = =4, Y9 A4y

Y LO4%CHAY 5, 2003), FRAY AZURY
4.59%((Park et al., 2005), FE A4 Z2R - ALV
2 1.10%(Son et al. 2004)0)} H]5}o] HutA 0 2 Eof ¥
2 3E Btk ol A2 GAA F A2 YR JF-2] %
oprEish QST 9lon] SR A AY Y
T2sHE Q913 ghyol vlmA Asty) wjRoleta %
eIt} Q8 AA| Q) AZFL 147.76~278.48t/ha, &
QAL 6.96~11.11thalyro] Sick. thE 2 9o} A
A2 A FEA 363 A A AU E Y 242 115.58tha,
12.56t/ha/yr(Park et al., 2005), 2 H- A% 31 A 22}
F-AZ R 747} 216.17t/ha, 16.64t/ha/yr(Son et al.
2004), 7+ AAH 50448 AZEY ZF2) 495.07t/ha,
21.85tha/yr(2RIE 5, 2003) 9} & 2ARA] AlZHHE Q)
22| Qo] 46~521(Table ) AL Tejalw, & 2
ALRIQL AR G A Z R B dEE YA



Al AR g AR HAg e AL 303
Table 5. Biomass and net production for the Quercus mongolica stands in Namsan.
Biomass (t/ha) Net production (t/ha/yr)
Stand 1 Stand 2 Stand 3 Stand 1 Stand 2 Stand 3

Overstory

Stem 188.56 101.58 97.51 4.52 2.51 2.44

Branch 51.89 22.59 21.27 2.24 1.21 122

Foliage 3.31 2.40 2.46 331 2.40 2.46

Roots 34.32 24.79 24.84 0.99 0.75 0.77

Total 278.08 151.36 146.08 11.06 6.87 6.89
Understory

Stem and branch 0.24 0.38 1.00 0.02 0.03 0.09

Foliage 0.02 0.04 0.10 0.02 0.04 0.10

Roots 0.14 0.22 0.58 0.01 0.02 0.05

Total 0.40 0.64 1.68 0.05 0.09 0.24
Stand total 278.48 152.00 147.76 11.11 6.96 7.13

Table 6. Biomass accumulation ratio and net assimilation ratio for the Quercus mongolica stands in

Namsan
Stand 1 Stand 2 Stand 3
Biomass accumulation ratio* 25.07 21.84 20.72
Net assimilation ratio** 334 2.85 2.79

* Stand total biomass / stand total net production
**Stand total net production / stand total leaf biomass
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