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ABSTRACT

The dry-matter production, the litter decomposition and the nutrient cycle were studied on Quercus serrata
and Carpinus laxiflora forests at Piagol in Mt. Jiri.

With the growth curves of the annual ring, the time schedules for the maximum productivities and the maximum
yields were measured. In Q. serrata forest, the maximum productivity was 11.36 tons ha=? yr~! at the 49th year
and the maximum yield was 115.78 tons ha~! at the 73th year, and in C. laxiflora 7.24 tons ha™! yr~'at the 35th
year and 82.5 tons ha™! at the 53th year, respectively.

The maximum productivities and the maximum yields of the leaves, stems and roots of the trees were cal-
culated. The contents of nitrogen, phosphorus, potassium and organic carbon were measured. While inorganic
materials were the most abundant in the leaves, organic materials in stems.

The maximum productivities and the maximum yields of the constituents of the trees were calculated, assum-
ing that the constituents of the trees increase allometrically.

The decomposition rates were as follows: k = 0.301 for Q. serrata forest, and k = 0.364 for C. laxiflora
forest. The litter of the former was decayed more slowly than that of the latter. The halftimes for decomposition

were 3.2 and 1.9 years, respectively.
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wigsta, o] Kol olsle] FEMpMEIAS WHEAES
Waesld el G % 1975, 5§ 1976, 1977),

Gfite LRERY WHE 3 BES wE old
MA = B W #TE g e Be BeE s
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o Foll 1 SRERE & KT SRR fo2
Hol EEfs e A 28 Retdd e,
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Kim and Chang 1975),

& BRE AR SlokEe FAFTHI AT
d Qo] BIAS WHELEES RAES, BE HEE
e O ARy B £3 et EBEE
CEE S

R Ak

MEMHO R
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9l & Zolv}(Fig. 1), sFMKE-L 1,200~1,600mm & 6

~8Hol] BFi7F firhE 1, FEFHRIBL 12~14°Co]
+(Fig. 2).
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105~11524 IZ{R#] B (Yim and Kira 1975).
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Fig. 1. Geographical map of study area.
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Fig. 2. Temperature-precipitation climograph at Nam—~

won(1976~1981) and Gurye(1972~1977).
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19824 6H 6HdlA 9A7ZIA] 4R AA ik
1000m Asbe] s el AT (Carpinus laxi-
flora)®: &3 F-(Ouercus serrata)7} % 51EQ) HE Y-
o ¥ ¥ M%< #£s5le] Random pair method off
o sle] WAES EHisld o (Table 1-A, B).

£ MEEE pH 5.9~6.89] Fgto] ¢l 3(Table 2),.

Table 1-A. Importance value of trees in stands of site:
A at Piagol in Mt. Jiri
Species Relative Relative  Relative Importance:
pec density dominance frequency  value
Quercus
serrata 73 76 68 217
Carpinus
laxiflora 27 24 32 83

Total 100 100 100 300

Table 1-B. Importance value of trees in stands of site
B at Piagol in Mt. Jiri

Species Relative Relative  Relative Importance
P density dominance frequency  value
Carpinus
laxiflora 87 56 85 228
Quercus
serrata 13 44 15 72
Total 100 100 100 300

Table 2. Soil properties of Q. serrata and C. laxi-
flora forests

Water Total Phosphorus Organic
Forest content pH nitrogen carbon
(%) (%) (%) %)
Q. serrata 433 6.2 1.07 0.13 14,79

C. laxiflora 335 6.4 0.89 019 8.12
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Gl "“ﬁrt}i] 1979).
e. A2 o] 22 (c)¢] E{t¥< flame photometer &
HiE sk ot
f.pHE AEd 5F558 1:1002 4o £Eo] F
I A4 A7 HER pH meter & BIEs gl o},
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K& FlHst Chang(1974)o] FHEZ Kol 23
- R .
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Fig. 3. The photograph and figure of annual rings of
Q. serrata.
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Fig. 4. Growth curve of the annual ring area of
Q. serrata.
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Fig. 5. Growth curve of the annual ring area of
C. laxiflora.
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gret(dendrochronology). 3], VFol4 K4 T}i—
Mg ARk g B8 Foh ERY Ve, 4
WM, BHMERERS HERe]l KFel Bt A% iﬂfi
o] wel #-9-3 cl(Kozlowski 1979).

2, oK IR EE MR- 4 EHA(growing season)
ol Wiz 4evbE|an, Fslelr] wl el BEE T
5% ol 8K AR Ko TRoE a3 o)
A9L 7 ow BEE '

E, 5~10FES BirR FHEES Wdsidenz
LHrel A B8 «& e EHY T Aok

k=] uk(Haberland and Wilde 1961), Arkansas &l 4] #
52 gL kel e ®ohEvbA Aek Kl #®
#ak kel e B ol Foll o AR USRI ¢
o KAk s gl el (Zahner and Whitmore
1960).

slobFe] gFu-Theld & EiEmihRe)
dual pattern o 2 #%= gl vl ol Mkl 24
Hs)xlgto] AR A o= HEAHFig. 6). ek, &
Tl e ATRIEEIA ] @ & HFEAA =
Britstol vt

aRER, § UFES ENOE ARSGAnT A% 99 FidRmiel 93l 4RA(Chang 1974
T4 AT WER GRS ERS STROD M (EEE RO R BT bR 678X100 2, 4
s wiTh I R, T EEAEANE  GTE STXIC gy K 44 04623h 0.6420]
49%0) 3, AVTE 3SfEoleht AL HER & A Slek(Table 3),

BTl BiAS] AN FE W49 BEL 0eh o AFE AR (A
01@1 G B R, G ok ol BRDL ke HREETS KERS 5
B2 A geh webA, 28 BElolohE Mgl RGT STel mE, B R AARAL FE
w2} w&] BARBIGE Do E e HEAAE 5 hel % ket sH(Table 4).

Aol el S kel thA FNT FE gleh ol Kel fkebed KU BEAEIE FHGFHlA

Tk A S el R, 2%, % 4940] 1136 tons/hajyr o] T, AubFtkel 4 & 3547
@ Bt Fast TS Fel & AR, ol AR o T.14tons/hajyr ol §ivt.

Kool FelEel wob b T kel FelBAL iRl deh ERAL sk Rk 5

Table 3. The equations of productivity and ylelds of Q. serrata and C. laxiflora forests

FANTH AT
& kabddet. FERTIE
o}o% a

¢ = (1976, 1977)

Forest
Q. serrata C Iawﬁora
R(sz) 1050 152
k 0.462 0.642
b 6.78 x 10° 574 x 10°

a(152H)" x 24395, 7 0642

a(1080H)" 4-24162.4¢ 70462t B
(l +5 74 P 109e—0642t)h

(14678 1096—0.462:)1:%1'"
_ a(l080H)"
(1+ 6 78 < 10% 0" 462:)!\

AW _ aRPHbpke
dt (13- bexHn+i

_ aRH"

(T be )t

(155.74 X 10% 05420y

Table 4. Dry weight, helght and basal area of young trees of Q serrata and C. lauﬂora forests

Dry welght(g)

Species Age o o ] Height Basal area
(year) Leaves Stems Roots Total (Cm) (Cm?)
4 3.36 8.09 7.36 18.81 32 0.17
Q. serrata 5 4.82 28.75 1y.27 49.84 77 0.3
7 24.67 59.39 48.23 132.29 152 0.52
4 0.42 396 1.84 6.22 48 0.09
C. laxiflora 9 3.58 20.92 8.67 33.17 130 0.28
14 19.57

892 79.04 107.83 190 0. 93
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o] ol e FEL A BED FHES MK =
2, EATE Aokl A BhED 384 B
EEEJ7 11.29 tons/ha/yr, <5&] Abell A 404 7.91 tons/
ha/yr, ge}alell 4] 304Ee)] 11,92 tons/hafyr 2} 244Fe)
12.98 tons/ha/yr, A E4lkell 4 254 10.34 tons/ha/yr,
ARl A} 334gel] 19.82 tons/ha/yr, & §-4kel] 4] 314Eq]|
20. 12tons/ha/yr ol gt)llel]l 4] 654« 9.87 tons/ha/yr o,
A2 4L ool B A8 Aife] LAl Holgleh,

xwr“ Blloh 4 5640 5482 s ohZel A whE
Aolch, HRIUY ThE B s ne, 159
404ge] 3.35 tons/hafyr o} TA 2 884Ed] 3.38xnrtl:
sl ]k s o] 254 28.81utt w9 AL zlo)
o1et,

A e FEGLR RELT YA @E
d38el] Be] weor, LRl W BFR MK
EE ARl A orleln 4:5s

%99] Brunswick 8] JEEEA ol AbebE
& 13440] 1.78 tons/hafyr o] gly, #HAabduFE 20
~254g 0] S5~6tons/hajyr gl on, BEEL &% 40.
45tons/ha ¢} 58.55 tons/ha ¢ o} B E D) sl 5
ezl walA e olde] ¢l rhH(Post 1970).

Jordan(1971)& ##ze] KR A £EHL 4868/
m*/yr(4.86 t/hafyr)el HTE-S 22,853 g/m?(228.53t/ha)
o] #HRE dorh

Ahp-FPkell 4 = Johnson = Paul(1974)e] 4Ef fii4:
S 14,900 kg/ha(14.9 t/ha)& i gl o) Wisconsin
dearel AR FHkell 4] o & Crow(1978)¢] #5ie H
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Fig. 6. Growth curve of the annual ring of Machilus
rimosa var. thunbergii.

L] BifFHel 100~200t/haol gl 3, HEHE 7.1~
10.4 t/hafyr o} Qd v}, P. muricata = -3 BiERo]
16.7~69.2 g/m*(0.167~0.692 t/ha)o} §] 3., £ & 1-& 273
~1609 g/m?[yr(2,73~16.09 t/halyr)o) gl o} B iSH: g
T #RARA & - gloms & Wi EE i
T T gt
ALste BIXE T A, M B EERS ¥ 5
v EEAEREHE BRAELNTY 1542 HE
A4 FHFE DY, AVTE $34Eez 1E
FRAEERLS £4 115.383) 82.50 t/ha o] ¢ v} (Table 5).
BEAEERRS s B ole} ohExak 13§48
EvE EELY Al s 1e ST 89
984E0l] 145.0 t/ha & BAslae 48] 4k 6044 115.2
Table 5. The maximum productivities(dW/dt) and
maximum yields(W) of Q. serrata and
C. laxiflora forests

Organ Q serrata C. laxiflora
densny(trees ha™) 687.296 596.503
Leave dW/dt(ton ha~tyr~1) 2.42 0.6
W (ton ha™) 25.17 6.9
Stem dW/dt 5.84 4,74
w 60.64 54.0
Roots dw/dt 3.32 1.90
w 32.65 21.6
Total dw/dt 11.36 7.14
w 115.38 82.5
tm(year) 49 35
te(year) 73 53
Nitrogen Phosphorus Potassium Organic matter
% % * % %
5 0.5 — 5 100
. g °
. 2 3
3 ) .3 ¢ 3 : .
I . . 90| -
2 0.2 o 2 : .
N 5 3 4
o b 3 |
1 E g m‘ [ 2 p 8 R {
0 QL ° 0 aoi__ﬁ
a C Q [+ a C Q C

Fig. 7. The nutrient concentration of leaves(@®), stems
(O) and roots(A) of Q. serrata(Q) and C.
laxiflora(C).
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t/ha s v 48ls, fhibike] 71.9~93.7 tlha w o}t & 3
olodm, AUl ghjj|e] 844Ed] 840t/haz AL v
%3 s ngch

0}1"1 AT AR EERS Rk
BRI wh2y] = fel] 11 BRKECR JLEE

FE @1, FIFHRE 29 BEE Tk AR
L3 T F QemE O KRS A
el vw 23076 ttha o} 247.50 tjha &2 w) SEbA
ArtRdre] v B HEES 3o Evh

9, F71 2 %9 sAE s HEdERsiER

H£ER oA BEbENY REAsES Bl
RIS EERES Rald vH(Table 5). £717b 2
RS 50% o) A% AR E, 4 HET Bo%
o] Fgiet,

T8 4 BENZ NSE 5P #ilke Fig 73
vh kR e BEHE HE B ok v]— JR)
F—ggEelet steiet® Hb=a] 5—3F AL ohich
L ) Lol FHEE, crel o gl el b= ‘tl

o deAME el T mw Al WAL ¢
sh-f-2Fo] o} Zel(Kramer and Kozlowski 1960).

=, bitoell Qo A Mol v Ari Bkl =eb [
g o] 2l = oF3- 3hakol AR %7} A 2] YH(Goodman
1968).

Q9] A4 g FTIE 3.2~38%el 3, Al
b 2.9~40%5 A7 sl Ev] = 247 1.0~1.3%,
1.0~12%, ®e]x= 0.7~09%, 1.0~1.6% =% F Biffizt
o HED RS VebA @steh

Qe AE FRbTe] ol 0.31~0.42%, 717
0.024~0.1%, %] = 0.07~0.14%0) g 3, A vt5% 7t
2+ 0.34~0.53%, 0.12~0.20%, 0.12~0.18%; o] S1x}.

2| % Al w3k AERFE walvh

A, o, st Qe Erlsh ¥elurt axlEA
gk, Ev)ache feld 2 &l B Y-S »
et ol &b S(1970)8] fEHels —EEle Aeolvl
Qo) fFFE R} T80 1 we e HAE 22
RuhESe) hitsta, Felv 4Rt WHERMT B8

71 5ol 7] W R, Koz Fe Ekel, BY AR
o @Ele e TAum $o1Eel we RAow A4
e,

wz}4, £7)% lignin, hemicellulose 2 cellulose %-
2] whak-fob BRGel B2 fERES worley A4
A= =dl fimel E21, Fel 49 £ o g
o] ol 9k

]
7] 2
3F-8

ﬁm Wy WS o m}i

Table 6. The maximum productivities (MP) and
maximum yields(MY) of nutrients of
forest trees

Forests
Organ Nutrient
Q. serrata C. la\lflom

N MPKgha'yr) 53.66 24

MY(Kg ha ") 425.61 277.72

P MP 22.38 2.20

Leaves MY 270.13 25.25
K MP 28.22 20.54

MY 295.30 235.64

C MpP 1039.90 323.32

MY 13654,76  3710.01

N MP 41.22 55.74

MY 405.39 639.61

P MP 1.28 8.06

Stems MY 10.38 92.57
K MP 5.62 24.94

MY 23.55 286.14

C MP 3319.26 2658.9

MY 34471.11  30509.98

N MP 70.84 23.46

MY 793.98 269.31

P MP 23.58 2.94

Roots MY 307.29 33.66
K MP 51.36 13.20

MY 566.75 151.49

C MP 1798.96 432.24

MY 17549.91 12161.09

N MP 165.72 103.40

MY 162498  1186.64

P MP 47.24 13.20

Total MY 587.80 151.48
K MP 85.42 58.68

MY 885.60 673.27

C MP 6158.12 3414.46

46381.08

MY 65675.78

BRS il Weld s ED ERE E 4 99
Lol Bwel(1976)2] #iftst —Hste Aol ek,

BiA2) B Mox MENeR Emstes 4 B
MR OB R BisthENS RgEERES Chang
(1974)2] Kol 2)ste] A kst vH(Table 6). 713 /L
F10l & o TihThRe] WkslE d4 R 16572
kglhalyr, )& 4724 kglhalyr, 7xe] = 85.42 kglha/yr
ol 3, AVEE %% 103.40, 13.20 4 58,68 kg/ha/yr
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Table 7. Amount of dry weight, orgamc matter, and

Forest D;y :;e'ght
L 338.3
Q. serrata F 447.0
H 804.4
A, 1482.6
L 298.2
C. laxiflora F 260.9
H 480.0
A

orgamc carbon in the litter samples of the forests at Piagol

Orgamc matter Organic carb on

_ :; g = e
98.3 332.6 192.9
91.0 406.7 235.9
25.5 205.1 119.0
31.0 459.6 266.6
97.7 291.2 168.9
92.4 241.0 139.8
49.7 238.7 138.4

35.7 3204

Table 8. Decomposition models, decomposition rates and times for decomposition of organic matter of the forests

at Plagol

Forest ) i)ec?o;:i(;slition 7 k ) (I)lglé% ;gne 95‘?;/;11’1‘!6 99 An;::

0. serrata C — 621.5¢-0.310¢ 0.310 22(years) 97 E#

C. laxiflora C = 464.0e70-364¢ 0.364 1.9 8.2 13.7
olgieh. A S ool WMt oFE MBEH LR BLAv SfEE #5ES o wEfe] &
HEeE o mE bty *Eea’%l e ks AR Y=o HpEel {FRE

ZALT TEESE AT RS Aol A EEE] 4R arell A EEI BRE RSt 148d) slopEe] &
GRS olv BWHEE BES] REsle] bl ke Fhek Aurola Bl s e B5E 324

HES FHERE FEE £58E Table 7, 8 34 vl
SREEEE 3R A k=0.31022, AvVFk

o] A 2] k=0.364 ¥t} zro}a] A }F-kkoe)
Bl GhEs whE Ao 2 Jepte)

Kim and Chang(1967)& #3229 mJ T o] k=
0282 WaENT, F3t 197002 H2eld Quercus
dentata {530 k=0.281, Carpz‘nus laxiflora {E380] k=
03672 & T Qo] T fhiibikurt 9 o}.-‘d-
oA SEE WE AS Molx AT FEE} v
she}. 22E Bikel A $ekE G (Shanks and Olson
1961), BB, B 1981) 9 AL (GEx B 1982)
o whe)l IS ARGl ERs} Axivin gss w)
ol A HIFFE R FiRRE o= Es Rl &
el hE RNERTE bR Rel SR EEHE el

R

o webd, BHARe Skl AR odehn B
A

‘?‘Fﬁ-ﬂ Gkl osbe] HRKBEEE ohzh o &
= R, EEemdl o7 A3 Bl gl o st

X2 a3 »9 Fig. 83 7}
A PR3l Al 1@5'154“2] ub HE2 HERS BS5E =

ek glos, o] Bl Ee] R AX b Hoja
W MRS o, kA, €719 Kol Y &5 8

C. laxitiora

forest

- \_

Fig. 8.

J uptake

Annual material cycling of nitrogen(N),
phosphorus(P), potassium(K) and organic
carbon(C) of Q. serrata forest and C.
laxiflora .forest at Piagol. All quantities
are given in units ton ha'yr~.
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o o w =¥ »ulvl, Duvigneaud(1973): K
7P ‘ﬂgoﬂ glsted A mol felsle dex Caxl

2 whfifelm, N} P& Leifay oke] Aria &49
v}. el gl dabel A Kﬁl o B2 22 kg/ha s}
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