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ABSTRACT

Quercus mongolica 1s the most common hardwood species distributed in Korea. This study was
conducted to investigate the biomass and energy content of the belowground biomass of Q.
mongolica and to obtain the regression equation for estimating root biomass using the tree height
and diameter at breast height (DBH). A total of 18 sample trees ranging 20 to 60 year-old were
selected in the study sites. Tree height, DBH, age, and weight of stemwood, sapwood, heartwood,

stembark, branch, leaf, and root were measured for total biomass. The highly positive correlation
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was shown between the biomass of most of vanables of aboveground components and root

biomass. The regression equation of the aboveground total biomass was log Wa = 1.469 + 0.992

log D’H (R*=0.99). The regression equation of the belowground biomass was log Wg = 1.527 +
0.808 log D’H (R* = 0.97). The mean energy contents of sapwood, heartwood, bark, leaf, and root
were 19,594 J/g DW, 19.571 J/g DW, 19,999 T/g DW, 20,664 I/g DW, and 19,273 J/g DW,

respectively. The results obtained from this study can be used to estimate biomass and energy

content of belowground using easily measurable variables such as DBH and tree height ranging

from 20 to 60-year-old (J. mongolica stands.
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Table 1. The characteristics of the study sites.
Stand M M No. of No. of
. Altitude  Topo- Aspect  Slope o ean st o0 o0
Sites () - () () age DBH Height trees per sample
sraphy yr)  (em)  (m) ha trees
1,300 us NE10 25 70 17.19 12.69 1,375 2
1,300 us SE45 15 70 20.38 12.53 1,250 1
1,000 MS NE8 23 60 15.33 12.28 1,600 2
Mt. Joongwang
1,000 MS SE15 27 70 18.92 13.77 1,250 2
770 R NW30 5 60 13.05 10.00 1,750 1
800 MS SEGO 25 60 17.90 12.94 1,200 1
Mt. Taehwa 350 MS SW50 15 35 11.86 10.06 1,875 1
Mt. Wolak 300 LS NE65 10 35 10.65 10.73 2,425 2
800 us NW70 38 60 21.96 14.81 1,325 2
Mt. Backwoon
810 us SW40 35 70 21.01 13.74 1,525 2
1,000 MS NE10 10 60 15.26 971 2,033 1
Mt. Halla
1,000 MS SE10 10 60 13.76 10.01 2,800 1

*Topography : R; Ridge, US; Upper slope, MS; Middle slope, LS; Lower slope, V; Valley.
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Table 2. Age, DBH, height, aboveground biomass and root biomass of Q. mongoelica sample trees.

Site Age DBH Height Aboveground Root

{yr.) (cm) (m) total (g} ()
Mt. Joongwang  (1,300m, N) 60 13.5 11.40 62,814 16,023
57 17.3 12.70 101,857 22,545
Mt. Joongwang  (1,300m, ) 43 95 7.20 20,116 6,000
Mt. Joongwang  (1,000m, N) 22 6.4 6.90 8,760 3,001
55 16.1 15.60 118,223 25,511
Mt. Joongwang  (1,000m, S) 18 6.2 6.65 6,204 2,187
52 14.2 13.40 83,690 20,174
Mt. Joongwang  { 800m, N) 27 8.1 9.85 20,732 6,560
Mt. Joongwang, { 800m, S) 21 7.4 6.70 11,032 4,024
Mt. Taehwa { 350m, 8) 31 11.4 11.10 38,756 13,483
Mt. Wolak { 300m, N) 29 6.2 6.15 7.180 3,775
38 14.5 14.46 86,312 27,836
Mt. Baekwoon { 800m, N) 33 7.1 6.90 9,196 3,508
37 15.2 15.00 90,483 26,283
Mt. Baekwoon { 800m, S) 50 7.4 6.70 11,032 4,307
35 12.0 12.70 45,814 13,936
Mt. Halla (1,000m, N) 36 1.0 0,28 23937 8,014
Mt. Halla (1,000m, 3) 30 6.2 6.50 6,442 3,122
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Table 3. Correlation coefficients among above- and below-ground biomass for 20 to 60-year old Q.

mongolica in the study sites.

DBH H Age

WS WSS WBK WB WL WA  WR

Height {H) 0.93 4%

Age 0.72%% 0.35%

DW= of stemwood (WS) 0.96%* (0.93+% () T0k*
DW of sapwood (WSS) 0.86%* 0.93%* (.54%
DW of stembark (WBK) 0.95%% 0.95%* (.674%
DW of branches (WB) 0.92#% (9] +* (.64%*
DW of leaves (WL) 0.73+x (.75+* (.39
DW of aboveground (WA)  0.96%% 0944 0.69%+*
DW of roots (WR) 0.95%% 0964k 0.60%%
DW of total (WT) 0.97%% 0954k (.68%%

0.93 4%

0.97#% 0.0]*=

0.95%% 0.90%% 0.94%x

0.70%% 0.66%% 0.80*%x 0.70%x

0.99%% 093+ 098*x 097+x (.73%%*

0.964% 0.93#x 098** (924 0834k (.974%*
0.994% 0.94#x 098**x (96%*% 0754k 0994k (984

*DW, Dry weight, **Indicates significance at 0.01,
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Table 4. Regression coefficients and R®> when biomass of Q. mongolica was regressed on D°H
(logioY=A+BlogyX; Y, dry weight(g) of biomass; X, DBH(cm)ZXheight(m).

Parameter (Y) A B R? Prob. level
Stem wood 1.243 1.013 0.97 < 0.001
Sapwood 1.427 0.861 0.93 < 0.001
Heartwood 0213 1.230 0.92 < 0.001
Stem bark 0.952 0.856 0.94 < 0.001
Live branches 0.377 1.082 0.93 < 0.001
Leaves 0.655 0.746 0.82 < 0.001
Aboveground 1.469 0.992 0.99 < 0.001
Root 1.527 0.808 0.97 < 0.001
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Table 5. Energy content (mean+3D; I/g) of each components of Q. mongolica sample trees.

Sapwood Heartwood Bark Leaf Root

19594 + 312 19,571 + 435 19,999 + 645 20,664 + 355 19,273 + 1,026
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Table 6. The tree biomass and the energy content of Q. mongolica stands in the study sites.

Biomass (ton/ha) Energy content (Gl/ha)
Plot Ab d Ab d

ovegroun Root Total ovegroun Root Total

total total

2083 40.4 2487 4,092 778 4,870
Mt. Joongwang (1300m, N)

(83 8) (162)  (100.0) (84.0) (16.0) (100.0)

1941 359 230.0 3,813 691 4,504
Mt. Joongwang (1300m, S)

(84.4) (15.6) (100.0) (84.6) (15.4) (100.0)

216.0 423 2583 4,244 816 5,060
Mt. Joongwang (1000m, N)

(83.6) (164)  (100.0) (83.9) (16.1) (100.0)

200.2 40.0 240.1 3,933 770 4,703
Mt. Joongwang (1000m, S)

(83.4) (16.6)  (100.0) (83.6) (16.4) (100.0)

2222 392 2614 4,366 756 5,122
Mt. Joongwang {800m, N)

(85.0) (15.0) (100.0) (85.2) (14.8) (100.0)

191.0 358 2268 3,751 691 4,442
Mt. Joongwang {800m, S)

(84.2) (15.8) (100.0) (84.5) (15.5) (100.0)

110.5 291 139.6 2,177 560 2,737
Mt. Taehwa (350m, S)

(79.2) (208)  (100.0) (79.5) (20.5) (100.0)

1516 399 191.5 2,986 770 3,756
Mt. Wolak (300m, N)

(79.1) (20.9) (100.0) (79.5) (20.5) (100.0)

2557 38.9 2947 5,024 750 5,774
Mt. Baekwoon (800m, N)

(86.8) (132)  (100.0) (87.0) (13.0) (100.0)

209.1 344 2435 4,110 662 4,772
Mt. Baekwoon (800m, S)

(85.9) (14.1)  (100.0) (86.1) (13.9) (100.0)

326.7 544 381.0 7,342 1,048 8,390
Mt. Halla (1000m, N)

(85.7) (14.3) (100.0) (87.5) (12.5) (100.0)

236.9 56.9 2937 4,813 1,096 5,900
Mt. Halla (1000m, S)

(80.6) (194)  (100.0) (81.5) (18.5) (100.0)

*The number in parenthesis indicate the percentage of each organ to the total.
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