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ABSTRACT

The production and decomposition rate of litters from the three different locations,
Quercus acutissima forest at 630 m, Q. mongolica forests at 1,005m and 1,490 m of Mt.
Dokyoo, were estimated by Olson model. The contents of N, P, K, Ca and Na in soils
were measured and the relationships among them were elucidated.

The amounts of litter production in Q. mongolica were the lowest, 378.96 g/m? at
1,490 m and the highest, 876.12 g/m? at 1,005 m. And the amounts of litter production
in Q. acutissima at 630 m was 686. 16 g/m2 The decay rate of litters in Q. mongolica
was the smallest, 0. 123 at 1,490 m, and the largest, 0.222 at 1,005 m. And that in Q.
acutissima was 0.169 at 630 m which was the medium rate. The production and decay
rate of litters decreased with the ascending altitude. The values at 630 m were smaller
than those at 1,005 m. This might be due to the fact that the tree species at 630 m was
Q. acutissima which was different from Q. mongolica at 1,005 m and 1,490 m. The
half-life of litter decay in Q. monmglica was 5.634 years at 1,490 m and 3.134 years
at 1,005 m. And that in Q. acutissima was 4.132 years at 630 m. The decay rates of
litters were tend to be inversely proportional to the ascending altitude. The annual
standing stocks of mineral nutrients and their amounts returned to the soil were propor-

tional to the decay rate of organic matters.
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Table 1. Mathematical models of accumula- g Eo] wEoiZrt. 2Eo|: Jenny et
tion and decomposition of litters al. (1949)¢] A<=4 wd, Minderman

Moddl  Awber | (1969 57 Q4% §24, Howard

and Howard(1974)¢] 37 H&4 =d,

:%2. 303 log afx Birshtein (1911) 282 g A5 dF AFHE 3o
F=Fe(1—e*) Jenny et al. (1949) 2 At el A7 B8 E 4] g
=Aa(l—a)"? Aliev (1960) Zeko] W3le A 7hek Olson(1963)9] %
K=K,/[1+(P/100)]" Minderman (1968) 234 wu o] glri(Table 1). o]% =
WAz Howsrd & Howard  wsof 220 4434 2aoln o o9
X/ Xo=eH Olson (1963) O AL AL 7 W sl WA
Agelh ol E F /b el oA

€ Zlo] Olson(1963)9] H-AFF4d =zdeld AAE Szl gL TS| o
Olsond] 2ul2 E& &g A4%3 Werf(Chang and Kim, 1983; Chang and Han, 1985;
Chang and Lim, 1968; Park and Kim, 1970; Park and Lee, 1980).

BTl e vz Ade] # 23g AYden A yP A =il Ao Ho)
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29 9 37 7L 92 9 FF A Fig 1o vdehd gl

el o] A Akt -rcsﬂ A% 744 Olson(1963)e] A A3 wpe} zre] wele] Hajo} =
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gt S; :;%'7
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EA W Sfas wEd ad 35§ i
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1,490 mol A 77 A2% AAsged 5 ° /
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iﬂ%ﬂ 3 o] 2 7 Rste APAz Substgeh. S AEE ¥ FAA FEE AR

1 ¥ 272 Poh Eepyel wassleh.

See 4EEAe thesh e Yoz Ashgs,

a) Ao As 2 grFe 105°Ce] FerlelA 2447 A2AZ F FAGFYL A7t
e A4%e 99 mew Ao §4gch(Chapman, 1976).

b) 47 B 500~550°Ce} A7 2ol Al 57k st 2 FAlS oz FATL
gon frleaze A EFE L7328 el ety

©) %3 &% & micro-kjeldahl¥ o] 3 A st ek (4 5hets], 1979).

d de A5E 8y %A Ae ohS standard molybdateofl 2]3] spectrophotometer
2 A sl v} (Chapman, 1976).

e) 378, 2%, 2UEEFL INHCl $oog 239>, FEAF FELE #
FUEELS IN ammonium acetatef (pH 7.0)2. 8 ZZ3le] flame emmissionye] <)
flame photometer® A aF3} 9] c}(Chapman, 1976).

Hglo] =YW £ 7oA Olson(1963)¢] ¥al Edol Hgsto] a4 ki T
g om day ukaby], 95%77] 2 9% 7715 FA s

#R W W

el o] g aek(L)e Table 25} Table 3014 ®& whe} 7] 2% 1,005 m XA < A2y
o] b Bz, = 1,490 m A Ao s Agieh e gl FA
A g9 FEFE+H+A)DL 2% 630 m AFe] 7b4 By TE 1,490 m A Ao] 714 A
A debdch F5ege vlaidd ¥ Adst zEde Z Aozt vA ggtes FH AE
o2 Zojzte] wet FEFFe] FEU WY TSm99 AAFF Al
dste] &A= §8 vlo gstd AAEEd Olson(1963)9] < 3l w248 T
A ks dgel FaEEE 488 E A% Table 49 Fig 2¢] veby Sivh. 2
% 1,490 mAA L k=0,1230] %, = 1,005 m A& k=0.222% o] & AZUFH LY

Table 2. The amount of fresh weight, water content and dry weight in litter samples

Altitude . Fresh wt. Water cont. Dry wt.
(m) Forest Horizon (g/m?) (%) (g/m?)
1, 490 Quercus mongolica L 419.2 £ 78.2 9. 60+0. 69 378.96+ 92.14
F 1,320.0 +210.8 11.584:0.77 1,167.144159. 21
H 819.2 + 87.5 9.80+0.62 738.92+ 97.29
Ay 1,406.4 +208.7 9.1640.53 1,277.57X147. 47
1,005 Quercus mongolica L 966.4 +115.2 9.27+0.61 876.12+ 98.63
F 773.941+216. 47 11.494+0.75 683. 394+185. 79
H 2, 327. 434:650. 98 9.7240.64 2,097. 19-+572. 96
Ay 1, 656. 64+463. 36 6. 87+0. 59 1,545.621+441. 24
630 Quercus acutissima L 756. 80+201. 60 9.12+0.83 686. 16+176. 99
F 1, 657.724254. 29 10.9341.03 1, 474. 01+:209. 52
H 2,082. 20+319. 40 9.10£1.63 1, 887.52-+256. 40

>z

1, 818. 634278. 97 6. 380. 34 1,701. 65+:254. 99
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Table 3. The amount of organic matter and organic carbon in litter samples
Altitude o Organic Oréanic - vvdr;a;lcw‘
(m) Forest Horizon matter (%) matter (g/m?) carbon (g/m?)
1,490 Quercus mongolica L 93.0 #:0.02 352.43+101. 21 203.484 49.38
F 92.9 #0.13 1,084.274124.03 626. 02+124. 48
H 84.0 +2.96 620.69+111.74 358.374 87.29
Ay 64.0 +4.73 817.64+ 88.19 472. 08+ 92.36
1,005 Quercus mongolica L 93.0 +0.01 814. 794 91.72 470. 44+ 52.96
F 86.5 £0.71 592. 07+164.13 341.844 94.76
H 70.9 +2.69 1,497. 79 446. 07 864. 784:-257. 55
Ay 58.5 +9.19 875.51+157. 66 505. 49+ 91.03
630 Quercus acutissima L 94. 4540. 21 647.811-166. 14 374. 02+ 95.92
F 84.20+3. 11 1,236.51+143.99 713.924 83.13
H 62.50:4. 95 1, 188. 674:226. 31 686. 30-+130. 66
Aq 41.2046.79 713.32+186.74 411.85-+107.82
kol e Adet Aol & xolr], 2= 630 mAAH] Fr g k=0.1602 = F7}
#E vl e oAdE A FE s FFel viet deade 2o dAsE Aot
(Daubenmire, 1953; Green and Nye, 1959; Kim and Chang, 1965). & &% 752 2
Table 4. Parameters and times in year for decomposition of organic matter
. Decay . . .
Altitude Half time  95% time 99% time
(m) Forest k parzlu/nketer 0. 693/k 3/k 5/k
1,490 Quercus mongolica  0.123+0.013 8.130+-0.062 5.63440.623 24.39+1.52 40.65+2.01
1,005 Quercus mongolica  0.222:+0.027 4.580:0.548 3.174:0.380 13.7441.64 22.90+2.74
630 Quercus acutissima 0. 169+0 012 5.963:0.407 4.13240.282 17.884+1.22 29.81+2.03
ol FHoAsts RFPE ot el = o
B EZ FYE ), o A4 F£F N 5 10 5 20
st Bopzalel weh FeA 1 A 2
N = —
o2 FYHE F71 %88 doll e ol 7l A B -
71%= Aolr}. =3l Shanks and Olson(1961) 2 50 //i‘ S "<
of wzw mEs)l Foldel whup dhele ¥ g <// NN
s K- - S (2)(3) —
A7b =Ry wreleied Ay N \&x\ /S
A kgtEg vlas] 2 ol A e - NS
o 4 glch. W mE 60 mAAl A g b SN
{83 pal-as = olo) Al zr3Le A -
gl Q& Azbreel glolA e NN
g AAT 5 Asiekd 2 PaAAE k g ST
_ Time (years)
£ =& 1,005 m9] kgt 0.22210 ¢} ¥ L) . N -
e e Fig. 2. Fractional decomposition and accumula-
ke Aom dadsy Fe] FEr] W tion of litters.
o k=0.1693 veld Ao B 4 9l (1) Quercus mongolica at altitude
- - . = 1,005 m
olg]d &9 Aol &9 HZE ’ .
e _] sk = 1] i ' ]'_ ] 011:_ O.J_ (2) Quercus acutissima at altitude 630 m
farste] Gl EEl e -l G ¢ (3) Quercus mongolica at altitude

A Aew ARk 100 m A5 o x

1,490 m
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Table 5. The decal and accumulation model of litters

189

Forest Decay model

Accumulation model

Altitude(m)
1,490 Quercus mongolica C=1, 456. 47¢~0-123 C=1, 456. 47 (1—e0-1%8*)
1,005 Quercus mongolica C=1,712. 110222 C=1,712.11(1 —e™0.22%)
630 Quercus acutissima C=1, 812, (7¢~0.160¢ C=1, 812. 07(1—e0.10%)

o 0.65°CutE Z&HE JeRES sty 4 zx9 A4

g AAHEE 1=

630 mx Ho] 8,77°Celx = 1,005 mx]He] 6.33°C, zelx = 1,490 m=]Ao] 3.18
°C7l "th. == 1,005 mX] A3 2z 1,490 me] &%t ¢k 3,15°C xpo]ydel whe} £
A4 zkel ok 0.14 % Aoyt ¥& ¢ 4 itk Chang and Han(1985)e] <&kl & 39

A e A9 k=0.2742 prEgtd &g ddF 70

3 2d 2 2425 w3 e o%E Aedd dEd Ao

Table 6. The contents of N and P in litter samples

13.15°Cel A& =8
A f71E

Available P

. Total N Total P
Alg:sde Forest Horizon

(%) (g/m®) (%) (mg/m?) (%) (mg/m?)

1,490 Quercus mongolica L 1.70 6.46 0. 0234 92. 02 0. 058 219. 80
F 2.30 26. 87 0. 0320 373.48 0.072 840. 34

H 2.09 15. 46 0.0168 124. 14 0. 070 517.24

A 1.85 23.61 0. 0069 88.15 0. 068 86. 87

1,005 Quercus mongolica L 1.87 16. 42 0.0168 148. 67 0. 056 498. 52
F 2.21 15. 34 0.0194 129.05 0. 062 418.13

H 2.16 43. 30 0. 0061 129. 46 0.005 1,124.80

A, 1.77 27.14 0. 0036 49.91 0. 060 918.55

630 Quercus acutissima L 1.21 8.29 0.0145 103. 04 0.033 228. 20
F 1.73 25.70 0.0227 335. 65 0. 048 720. 10

H 1.74 33.21 0. 0035 68. 63 0.044 827.94

A, 1.11 19. 14 0. 0020 35.31 0. 041 700. 23

Table 7. The contents of available K, Ca, and Na in litter samples
Al?tu)de Forest Horizon

m @) (mg/m) (%) (@md (%) (mg/m?)
1,490  Quercus mongolica L 0. 0569 215. 55 0. 3272 1. 24 0.0011 4.17
F 0. 0563 656. 52 0. 4816 5.62 0. 0060 70.03

H 0. 0456 337.17 0.6213 4.59 0. 0078 57.27

A, 0. 0450 574.91 0. 4780 6.11 0.0078 99. 01

1,005 Quercus mongolica L 0. 0563 491. 59 0. 2482 2.17 0. 0060 52.57
F 0. 0544 363. 47 0. 3640 2.53 0. 0070 48.77

H 0. 0444 898. 40 0.2225 4.66 0.0081 181.70

Ay 0.0375 543.76 0. 1802 2.65 0. 0063 94. 40

630 Quercus acutissima L 0.0413 295. 21 0. 3015 2.10 0. 0055 38.63

F 0. 0466 696. 78 0. 5956 8.86 0. 0067 99. 26

H 0. 0385 742. 34 0.5111 9.66 0.0069 132.80

A, 0. 2097 499. 60 0.3144 5.41 0.0074  120.50
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Table 8. The content of total K, Ca, and Na in litter samples

Na
Alg:sde Forest Horizon £ Ca

(%) (g/m? (%) (g/m?) (%) (mg/m?

1,490 Quercus mongolica L 0. 0563 0.21 1. 3537 5.13 0.0115 43.58
F 0. 0450 0.53 1. 3383 15.62 0.0115 134.22

H 0. 0875 0.65 1. 1476 8.48 0.0180 133.01

A, 0.1200 1.53 0. 4853 6. 20 0. 0230 293. 84

1, 005 Quercus mongolica L 0. 0425 0. 36 0. 8824 7.69 0. 0098 86. 16
F 0.0731 0.49 0. 6912 4.67 0.0130 89,77

H 0.1144 2.41 0.1692 3.59 0. 0143 294,55

A, 0.1325 2.11 0.1398 2.19 0. 0203 331.74

630 Quercus acutissima L 0. 0406 0.28 1. 4007 9. 55 0.0115 79.35
F 0. 0644 0.93 1. 5331 22.90 0.0159 234.26

H 0.1263 2.36 0. 4780 9.08 0.0183 339,99

Ay 0.1663 2.79 0. 1986 3.36 0.0183 312. 47

o] FalHE el A8HE Az FAAS kel wvldlsle ulRslE wlas xEel =
1,005 me] AlZAvgae] 3. 174402 714 #x % 1,490 me] A A }E-go] 5,634 o
24 7 Aoz veiygeh. =g Fea A kol G Aame A9 wade 4F¢e
vebi gleh, BG40 i & e Fe Zwll2 Table 501 FolA 9t}

S el ee Bz fAE dotrs] S EgY FA&, ¢, 2F
+ 2 JEERY %S zAgEd 2 AstE Table 6,7,80 givt. g9 % z i?‘%%%
vz By 2% 1,005 mAAC] 1.87T%E A EA »}E}kkz L% 630 m=] A o]

2 7 AA veiskc QA4 HA9 FAaTHFE 22 1,005 mA o] A

Al

Table 9. The parameters and times in year for decay of the mineral nutrients

Elements site k Decay parameter %aléggl/nﬁe 95/3 /tlime 99%5 /tli{me
N A 0. 0892 11.211 7.769 33.633 56. 055
B 0.1628 6.143 4, 257 18.429 30.715
C 0. 0949 10.537 7.302 31.611 52. 685
P A 0.1321 7.570 5. 246 22.710 37. 850
B 0. 1674 5.974 4.140 17.922 29. 870
C 0. 0904 11. 062 7. 666 33. 186 55, 310
K A 0.0731 13. 680 9. 480 41. 040 68. 400
B 0. 0764 13. 089 9.071 39. 267 65. 445
C 0. 0434 23.041 15. 967 69.123 115. 205
Ca A 0. 1448 6. 906 4,786 20.718 34.530
B 0.4341 2. 304 1.597 6.912 11.520
C 0.2118 4.721 3.272 14.163 23. 605
Na A 0.0721 13.870 9.612 41.610 69. 350
B 0.1131 8.842 6.128 25. 526 44.210
C 0. 0805 12.422 8. 608 37. 266 62.110

Site A: Quercus mongolica at altitude 1,490 m, Site B: Quercus mongolica at altitude 1,005 m,
Site C:. Quercus acutissima at altitude 630 m
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Fig. 3. Fractional decomposition and accumula-
tion of mineral nutrients,
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944t 2EE 3 35Ese] & 630 mo] AE st 2% 1,005 me} 1,490 m
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E, 2F 9 GEEY ¢& 2AEM o)E zhe] A3AAE Bgted 2 AFHE 3«45}
o3 g

ZE 1,490 mA e Ay AR 378.96 g/mPE bR Aled 2=
1,005 mA] A 9] AlZ g9 el A abeke 876,12 g/m22 s whoki, ILE 630 mA] A 2
A& 686,16 g/m*E 2 Fgke e AT e FEATE LE 1,490 m
A7 9 417—&»%%01 0.1230.2 7t #Agtew % 1,005 mAA4 o Az vi-geo] 0.2228
A A2, 2 630 mAAY A5 UFLL 01692 =z F73S Jepligle mEst
FolA LS el Akt Fal At Fokdle & F dvd 2= 630 mAAY Hg A
Agst B Aol E 1,000 mAAL] grck 238 A g AL ZE 630 mAA
o) FFo] B x| AzFels b Aol gl wEe 2 FF e ZHold
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