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A Study on the Production Structure
and Biomass Productivity of
Quercus variabilis Natural Forest!
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ABSTRACT

Growth and biomass production of natural stands of Quercus variabilis in relation to tree density were

studied to obtain basic guide lines for future tending operation. Two natural stands of Quercus variabilis located

20
ha, -2
17 20) and 800m (B stand: 4,300trees/ha, 16. 65m* /ha, 1721)

elevation in Sancheong, Kyongnam Province were selected for the comparative study and following results were

at 900m (A stand: 6,600trees/ha, 15.84m? /ha

obtained through a sample plot method. After diameter of individual trees in the sample plots was measured,
twelve average trees from each diameter class were cut felled to measure dry weight of Wg, Wp, W, wBa’ and

standing biomass and biomass production rates by a allometrior regressions related to D?H. Vertical distribu-
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tion of leaves along the stems indicated that photosynthesis was carried out 2.2m above the ground in Stand

A and 1.2m in Stand B. Maximum photosynthesis was located 4.2m and 6.2m above the ground in Stand A
and B, respectively. Leaf area index was 4.25ha/ha for Stand A, and 3.8%ha/ha for Stand B. Above-ground
standing biomass was 49.51 ton/ha for Stand A and $9.20 ton/ha and net annual production was 6.75 ton/ha/yr.

for Stand A and 8.99 ton/ha/yr. for Stand B. The ratio of net annual production to standing biomass was 17.5%
for Stand A and 16.7% for Stand B. Net assimilation rate was 2.75kg/kg/yr. for Stand A and 3.58kg/kg/yt.for
Stand B. Stem wood production rate was 1.46kg/kg/yr. for Stand A and 2.09kg/kg/yr. for Stand B.Bark
production rate was 0.60 kg/kg/yr. for Stand A and 0.34kg/kg/yr. for Stand B. Above data indicated that

Stand B utilized growing spaces and sites more efficiently than Stand A. It is concluded that productivity of

natural stands of Quercus variabilis can be enhanced through optimization of basal areas and number of tree

per hectare and that sound management of natural oak stands should be based on systematic sampling of the

area for periodic productivity estimation.
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Table 1. The general description of stands studied

Stand
Element . R Stand Mean Mean Basal
Distrioy ~ ~Pect  Slop  Altitude Age - densily - pn  CB.L D.B.H area
Sucheul(A) SE  20°—30° 900m 19 €600 4'3315'7” 27m  510cm 15.84r7/ha
Obong(B) NE  20°—30° 800m 20 4300 5.9~ 35m  Ql7em 17.85m /ha

10.2 m
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Table 2. Soil properties of experimental plots
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Exchangeable

Element Soil PH Organic Total Avail C.E.C (me/100g) Total Base
District 2% (1) NEGAT ) (e Mo K Na' Cat Mgn b et
Swcheuld) S 53 61 053 26 108 022 009 32 11 461 427
Obong(B) S 54 87 047 26 86 014 013 06 06 147 17.1

Table 3. Climatic data of Sancheong area during the period 1972~ 1983

Element Jan. Feb. Mar. Apr. May dJun. Jul. Aug. Sep. Oct. Nov. Dec. Mean
ey 001 141 647 1295 1737 2151 2470 2498 1932 1396 735 168 1269
‘2:;;_%3" 557 7.13 12.00 19.18 2414 2755 2956 30.25 26.30 21.51 1388 7.96 1875
e 0y -458 -340 063 630 1073 1623 2103 2109 1506 817 218 308 753
Total amy 2769 4135 109.75 140.23 98.78 157.00 273,03 292.18 136.01 59.88 51.17 22.14 1409.21
Relat. ) 633 624 613 623 631 7L6 785 781 762 723 691 667 687
amifl 10421

Index(c) 1192
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Fig. 1. Frequency distribution of basal area
* (M: Mean DBH(cm), S: Standard deviation,
UC ¢ Coefficient of variation, N : Number of trees per plot.
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Fig. 2. Profile of structural diagram in the sample tree
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Table §. Biomass and increment of stands studied

District Sucheul (A) % Obong (B) %

Trees biomass ton /ha ton /ha
Aboveground 38.53 100 53.93 100
Leaf 2.53 66 2.79 52
Branch 6.59 17.1 6.19 11.5
Bark 7.40 19.2 8.77 16.2
Woody 22.01 57.1 36.18 67.1
Stem 29,41 76.3 44.95 83.3

Shrubs biomass
Aboveground 10.98 100 5.27 100
Stem + Branch 9.48 86.3 462 87.8
Leaf 1.50 13.7 0.65 12.2

Total biomass 49.51 59.20

" Increment T e T

Biomass ton /ha, yr. % ton /ha.yr. %
Aboveground 6.74 100 8.99 100
Leaf 2.63 37.5 2.79 311
Branch 0.51 7.6 0.33 3.7
Bark 1.54 22.8 0.96 10.7
Woody 2.16 321 ©4.91 54.5
Stem 3.70 54.9 587 65.2
Volume nt /ha
Stem 4.95 5.27

Leaf area index ha/ha 4.25 3.89

Biomass density kg /mt 0.54 0.64

Stem biomass height ton/ha.m 414 5.31
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production (P,) 248 PARAZT P.=0.08591 WI +
8.40 (r = 0.44)% FFRY v, ILFHMIRSY Wl = £
3ol A9t ol 104.21°C 24 o AT ALKl A
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Table 6. The production efficiency of leaf
to stands studied

Sucheul Obong

District (A) (B)
Leaf mass(ton/ha) 2.53 2.79
Total production(ton/ha.yr.) 6.75 8.99
Stem production(ton /ha.yr.) 3.70 5.86
Stem woody production(ton/ ;
ha. yr.) 2.16 1.90
Bark production(ton/ha.yr.) 1.54 0.96
Net assimilation rate(kg/kg.yr.) 2.75 3.58
Efficiency of leaf to produce .
stem (kg /kg.yr.) 146 2.09
Efficiency of leaf to produce .
stem woody (kg/kg.yr.) 0.85 L75
Efficiency of leaf to produce 0.60 0.34

bark (kg /kg.yr.)

Relative growth rate(kg/kg.yr.) 0.19 0.18
Leaf weight ratio(kg/kg) 0.07 005
'é; 8 oA stand b
E o B stand
L%S 6[’ ° .
g ..
5 4r °
_é’ %o
*
i o >
ey ‘8 30
2 ﬁ_J__.L“,_J_ . ﬁ - L]
1 2 3 1 2 3 4
Leaf massCkg) N. A. R(kg/'kg)

Fig. 5. The relationships between net production
and leaf mass or net assimilation rate
A stand : P, = 22789 W_.+0.0314
(r=09863*)
B stand : P. = 2.5003 W, — 0.0446
(r= 0.9588**)
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kg/kg.yr. 2 HEI} =& Aol Béksrel Histd
B4 ol WS o] FA YeldEe o] & M4
RS £olA Y7l hRRES) ME7 s 2o
2, HKOAKES] 27 N.A.RE& ol EH
BILo #mshs #Ee] the  Kawanabe (1971)
%o Higol F¥Ec N.A RS HE #e 2
ILHBE ) ahel Z5) e, & BOW)e L EUR
el A N.A.R.o] 229~4T3kg/kg.yroleh Bustddx
& FUAWE)2 oA TS 8L, 1344 9 20’%‘—
troll 4 &% 3.66kg/kg.yr., 4.13kg/kg.yr.. 2.50kg/
kg.yr.2 BB&FH£] 717 £ g8 Ui #E4
EAE 1344 g A1y oz el A 8@
el BEHkS Ol HEEES kol FL-e BolA
£ 9 JFOI3 sEEARe EES oldg 5 Ue W
Fi7t @S] ook ahllch 1@ 5 & BAKY MitkE
(P EE (W) HREER(N.A.R)H BMEE
& vebd Zlolh A, B F #adel oiA P.H W,
fel BRE Erles £Rstd &8 P.= 22789
W, + 00314 (r=0.9863**) % P,= 25003W,.—
0.0446 (r = 0.9588**) & F #giHe HES =¥
o HEHS ehllo 5 sk 3l BT HERE
7 RVES R Fdx, MAEERES BHSo &
T 2224 N.A R o] Avp= BHS st
gl ot 2@ 5ol e 3ol MifLEE B
BAoll ol 58 vhER 3 ol
aeim o) B AEEERS X632 3ol AMarol
146 kg /kg.yr., B¥5ro]l 2.09kg/kg.yr. 2 BHS
9 Aol Ededl fiviely o2 #EER HEE
H, €& %(1982)9 25T HolM 083 ~299%kg/
kg.yr., & %(1985)°! otAAYTHKe 8 13 20
ol A %% 1.69, 210, 0.96kg/kg. yr.2 & %Fiﬁ‘
5 FE ol E# vl Mmool o, A V-
M e e FEE Cork BS 7+ %‘l‘#ﬁ"l
Qe e o] dof KEBMAERERY
BEAEREES RYe o KEBMAEERS ARKS
o] 0.85kg/kg.yr.,, B¥&ro] 1.75kg/kg.yr. 2 Bk
srol Atk&re] 2ol EWU s, Kol BEEEER
foll 9lel 4l &= Aol 0.61 kg /kg.yr., B
0.34kg /kg.yr.2 A#ksrel BéorHel 1815 BE
b Fvlol o - AR 296,72 ERE(W )0l
KEBHEER (P2 MRAER(P.L) e B
5 vebd Zolch Biksre] BT ¥R W H
7l &t A, B F M4 Z50F EHEMHAS BRI
Ao, ol & mEX B Eirshyl ALY Aol &

4} oA stand

B stand

W

2

Stem woody production(kg/tree)

Leaf mass(kg) Leaf efficiency

Fig. 6. The relationships between stem woody
production and leaf mass or leaf eff-
iciency.

A stand : Ps. = 0.5073 W, + 0.1557

(r = 0.9123**)
B stand : Ps, = 1.2424 W, — 0.1147

{r = 0.9087*%)
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Leaf mass(kg) Leaf efficiency

Fig. 1. The relationships between bark produc-
tion per tree and leaf mass or leaf
efficiency.

A stand : Ps. = 0.6224 W, — 0.1303

(r =0.9768%*;
B stand : P, = 0.1901 W, + 0.0419

(r = 0.8055%*%)

% Pse =0.5073W, + 0.1557 (r = 0.9123%), P;,.=
0.6224 W, — 0.1303(r =0.9768**), Bksr9] ol
£8& Ps.=1.2424W, - 0.1147(r = 0.9087 **), Pp
0.1901 W, -+ 0.0419(r= 0.8055**) & F &Ml =
SR FBEHE Jdeplch ol HH #HEI Ao
W, o Paoll ZA, EEEQ Bisroll = Psooll A7

it
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