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Abstract: This study was to compare the biomass and annual net production between 60 to 70-year-old Quercus
mongolica stand facing northern and southern aspect in Mt. Joongwang (1000 m from sea level), Pyungchang
and 35-year-old Q. mongolica stand in Mt. Wolak (300m from sea level), Jechon. The total biomass was
2529 ton/ha in northern aspect and 212.2 ton/ha in southern aspect of Mt. Joongwang while 198.7 ton/ha in
northern aspect of Mt. Wolak. Annual net production was 17.3 ton/ha/yr in northern aspect and 14.2 ton/ha/yr
in southern aspect of Mt. Joongwang while 21.2 ton/ha/yr in Mt. Wolak. Total biomass, especially leaf and
branch biomass in north slope was greater than those in south slope of Mt. Joongwang. Leaf area index (LAI)
of Q. mongolica stand was 11.17 in Mt. Wolak while 5.77 in northern aspect and 3.97 in southern aspect of
Mt. Joongwang, and the net assimilation rate (NAR) was 2.60 kg/kg/yr, 4.26 kg/kg/yr, 6.06 kg/kg/yr in same
order.
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Table 1. The characteristics of the study sites.

Sites Piot no. Al(tirtgde Topography As(g)e “ S}oop))e Me(;l/?; &e S(\o;;* No/ha

J-a 1,000 MS NE8 23 60 89.7 1,600

J-b 1,000 MS NE42 25 60 98.4 1,250

M. Joongwang J-c 950 MS NE54 25 60 91.3 1,075

J-d 1,000 MS SE15 27 70 93.2 1,250

J-e 1,000 MS SE40 20 70 89.7 1,175

J-f 1,050 MS SE20 25 70 91.4 1,100

W-a 300 LS NE65 10 35 80.8 2,425

Mt. Wolak W-b 320 LS NE60 15 35 84.4 2,050

W-c 275 LS-V NES&0 10 35 825 2,475

*Topography : MS; Middle slope, LS; Lower slope, V; Valley
**QV : Synthetic value of Quercus mongolica, SV =(RD + RC) /2
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Table 2. Mean DBH, height and age of sample trees in study sites.
DBH (cm)  Height (m) Age (yrs) DBH (cm)  Height (m) Age (yrs) DBH (cm)  Height (m) Age (yrs)
Mt.Joongwang (North) Mt.Joongwang (South) Mt.Wolak
6.4 6.90 22 6.2 6.65 18 43 421 24
9.4 10.45 50 14.2 13.40 52 5.9 8.60 28
13.5 15.20 54 18.0 13.20 70 6.5 9.18 28
16.1 15.60 55 20.4 17.80 66 7.8 11.00 31
22.5 16.48 57 235 18.70 73 9.4 11.10 32
26.5 18.10 64 27.0 18.90 71 10.2 11.10 36
34.0 18.40 60 13.0 12.30 37
13.2 14.35 37
143 14.40 38
17.6 14.78 38
off thah A7 A S FE vle& Ao A7l o2 AA GO AP AYES EFORE YT A
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Table 3. Soil characteristics of the Quercus mongolica stands
in study sites.

Soil pH Organic , .
Site oisture p : Soil texture
o (1SH0) C(;Ci) m(ﬁ,‘/t:)er (USDA)
J-a 373 4.6 4.0 7.6 SCL
J-b 43.8 45 42 11.9 SCL
J-¢ 43.1 43 3.9 13.1 SCL
J-d 29.3 5.0 4.2 10.6 SCL
J-e 30.0 4.6 4.0 84 CL
J-f 28.7 4.6 4.0 10.2 SCL
W-a 26.0 5.7 4.8 2.6 SL
W-b 382 4.5 4.1 48 SCL
W-c 36.1 4.5 42 5.6 SCL
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Figure 1. Vertical biomass distribution for each organ of dominant, intermediate, and suppressed trees in Q. mongolica stands.

Table 4. Regression coefficients and R’ when aboveground
biomass of Q. mongolica was regressed on D’H (logY=
A+BlogX; Y, dry weight(g) of biomass; X, DBH(cm) X
height(m).

Parameter (Y) A B R? Prob. level
Mt. Joongwang (1,000 m, Northern aspect)
Stem wood 1.3912 0.9758 0.99 <0.001
Stem bark 0.8843 0.8702 0.99 <0.001
Live branches  -0.8900 1.4415 0.94 <0.001
Leaves 0.2714 0.8636 0.98 <0.001
Mt. Joongwang (1,000 m, Southern aspect)
Stem wood 1.1965 1.0276 0.99 <0.001
Stem bark 0.5048 0.9985 0.99 <0.001
Live branches  0.1690 1.1449 0.97 <0.001
Leaves 0.4140 0.7927 0.98 <0.001
Mt. Wolak (300 m, Northern aspect)
Stem wood 1.5307 0.9198 0.93 <0.001
Stem bark 1.4998 0.7187 0.93 <0.001
Live branches  0.6542 0.9964 0.96 <0.001
Leaves 0.3293 0.9469 0.98 <0.001
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Table 5. The tree biomass (ton/ha) of Q. mongolica stands in the study sites.

Site Stemwood Bark Live branch Leaf AbO\t/(e)tirlound Root Total
Mt. Joongwang 137.50 16.32 54.28 4.07 212.18 40.73 25291
(Northern aspect) (54.37) (6.45) (21.46) (1.61) (83.89) (16.11) (100.00)
Mt. Joongwang 122.05 18.98 33.99 2.35 177.37 34.93 212.30
(Southern aspect) (57.49) (8.94) (16.01) (1.11) (83.55) (16.45) (100.00)
104.25 18.54 26.36 8.14 157.29 4142 198.71
Mt. Wolak N
(52.46) (9.33) (13.26) 4.10) (79.16) (20.84) (100.00)
Table 6. Annual net production (ton/ha/yr) of Q. mongolica stands in the study sites.
Site Stemwood Bark Live branch Leaf AbO\;z%;;)und Root Total
Mt. Joongwang 6.47 0.69 3.29 4.07 14.52 2.80 17.32
(Northern aspect) (37.35) (3.98) (19.00) (23.52) (83.86) (16.14) (100.00)
Mt. Joongwang 6.59 1.00 1.95 235 11.89 2.34 1423
(Southern aspect) (46.31) (7.06) (13.67) (16.50) (83.54) (16.46) (100.00)
Mt Wolak 6.09 0.92 1.60 8.14 16.76 441 21.17
- o (28.78) (4.35) (7.57) (38.46) (79.16) (20.84) (100.00)
Table 7. Leaf biomass and leaf area of Q. mongolica sample trees.
Sites No. of sample leaves Fresh weight (g) Dry weight (g) leaf area (cm?)
Mt. Joongwang (Northern aspect) 362 298 122 17,241
Mt. Joongwang (Southern aspect) 391 357 128 21,589
Mt. Wolak 400 482 181 24,903

AP

=t

ow»ééiﬂomamme&+

7P AL Z-4ak Sl 1000 m A]9f ] wlo) g A
7}
=

s A-reb Hlastd, BhelE 5((2003)0] A
o] HAPA A% K
&%

=
£ 252.9 ton/ha, AR S04 AR (R 438 ton/ha, AA)

YAVH L 2123 ton/ha® VEFSETE, F9kaF AP 603 A 495.07 ton/ha)E.the A=k, %— zelo] 67dA8 Az}
ﬂﬂb}“%} 7| A NS 7] 54%, 7T 6%, T4 1258 tonha(F A G o]5%, 1996), S5 274

7HA] 21%, & 2%, HE)

16%°] 2, YAFE 70340 Az}

o] 2 zZh74 130.58 ton/ha(%%l_% , 1997) el ]3]
]

T 271 57%, 73 9%, 1A 16%, A 1%, % = 27 WebsTh g &4 5(2002)2 A7) H gt
16%% LFEFSLTE B8 Table 9914 F944F Al 7ZhUR-2] 9] Zlefell A 304 AlZduEEe] 271 745 51.3 ton/ha, 7}
AT b EEe BAMHOA F7] 6.5 ton/hasyr, 23] Al A5 13.1 tonha, & 71F 3.5 tonha® A AAFR AS
0.7 ton/halyr, 7FA} 3.3ton/hatyr, & 4.1 ton/haryr, ¥ ol 67.9 ton/hac |2k &9t}

2.8 ton/hayr, A 17.3 tonha/yro 2 A Lo WA} AT A 7h F9E dAEGA gE ATERT )
AolA =71 6.6tonhasyr, 53] 1.0 ton‘halyr, 7FA] 2.0 BE O 5 3e Ho|w e, 2 o] f2E AR
ton/ha/yr, 1 2.4 tonha/yr, Y2l 2.3 ton/halyr, H A 142 of FI2 7ol & LREEo] Wk wjio|t}. =9

ton/ha/yro. = 54 5 At}

Table 5o~ okak H/\}Eﬂ 2 ¢
ha@d B}o] Qul (A )= & 198.7 tonha®. 2 24 H 90
o, Al e 7 73] vl 7] 52%, 3] 9%,
7HAL 13%, 1 4%, Be] 21%:2 VERS T B8k Table 63}
7ol o] x| ol ¥lo] ¢y} LAlAlERS 27 4] ton/hatyr,
T3 0.9 tonhalyr, 7FA 1.6 ton/halyr, € 8.1 ton/halyr,

2] 4.4 tonhayr ZA) AA A7F RS 212 ton/
hatyr= F4 %A

2 Aol Aobial B9l selenl s 398 o

3594 AR

Waters®} Christie(1958)-12]1 3. =4 2] Schwappach(1912)
= Quercus roburdl] )8t no] Qujj A~ ZA}ol| A] 7 A Ho]
55 o] Qu 27 @78 27y R g v 9)o)
&, Ovington(1962)2 421348 2] Quercus?o] 2] A] o}
A 169.8 ton/hao] ™, ZThA M FE-40] HEX]= 174.6
ton/hazh i 3}, Burgess(1981)= 2t @¢i=d ol H

A7} 1735242235 ton/ha2}al 8t%=dl, Yolit xodn
E1r~ EIL TR FAME ARk WA ga g o s
}fl AIE volar gt

FYAE Aolol ] A o] Qi HAPH o] Abw



314

Table 8. The production efficiency of leaf of Q. mongolica stands.

EEREE A 95 W Al 3 & (2006)

Mt. Joongwang

Mt. Joongwang

Sites (Northern aspect) (Southern aspect) Mt. Wolak

Leaf biomass (ton/ha) 4.07 2.35 8.14

Total production (ton/ha/yr) 17.32 14.23 21.17

Net assimilation rate (kg/kg/yr) 426 6.06 2.60
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