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ABSTRACT

The present investigation was estimated the effect of temperature, precipitation, and time on the
decompesition of litters with litter bags of Pinus densiffora and Quercus mongolica at Gure where
elevation in 50m, and at Nogodan where elevation in 1300m on Mt. Jiri.

As the above results, decomposition model was proposed to relation of the environmental conditions.

And was investigated the production and decomposition of litters from the stands of various forest
communities in Kwangneung, Mt. Jiri and Mt. Halla.

The results are as follows; The models for the decay of organic carbon (C) was as follows:

C=Coe ¥t (li:niting factor:time)

C=Coe *"te (limiting factor:temperature)

C=Coe *”? (limiting factor: precipitation)

As observed in litter bag method, the decomposition rate of litter in Pinus densiflora was slower than
that of Quercus mongolica. The higher elevation, the slower decomposition rate.

The decomposition of litters at Gure where elevation in 50m was equally influenced by temperature
and precipitation. But at Nogodan where clevation in 1300m was much infinenced by precipitation.

The decay constant of litters was larger in hardwood forest than in coniferous forest. In the same
species, the more elevation, the less decomposition constant.

The annual litter production was higher in hardwood forest than in coniferous forest. In the same
species, the higher elevation the less annual litter production.

The time required for the decay of 507, 9575, 997 of the accumulated litters in the forest floor were
faster in hardwood forest than in coniferous forest. In the same species, the higher elevation, the longer

time required.
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Table 1. A comparison of study areas located on the forests in Kwangneung, Mt. Jiri and Mt. Halla

. . . A 1 tot .
Site Latitude Longitude ra?:fll:ﬁl.(rgrrall) %\gg]a;l_ xz]c%l)thly Soil type(parent ma.)
Kwangneung N 37°45 E 127°10” 1100~1200 10~11 Brown forest soil
(Gneiss Colluvium)
Mt. Jiri N 85°10° E 127°25 1200~1500 13~14 Red soil
(Granite Gneiss)
Mt. Halla N 338°21” E 128°30" 1500~1800 15~18 Brownish black soil

(Volcanic ash)
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Tale 2. Study forests in Kwangneung(k), Mt. Jiri(J) and Mt. Halla(H)
Plot Tree species Elevation(m) Aspect & Slope N/100m*  Basal areas(cm?)
K1 Larix kaempferi 180 — — -
2 Quercus serrata 180 — - —
J1 Pinus densiflora 360 NW 15 26 12620
2 Quercus acutissima 360 NW 10 10 10220
3 Larix kaempferi 500 NW 10 10 6800
4 Quercus aculissima 600 SW 45 14 10360
5 Pinus densiflora 650 SE 20 12 17750
6 Abies holophylla 1300 NE 20 9 1180
7 Quercus mongolica 1300 SW 20 13 4320
H1 Pinus densiflora 1300 SW 10 8 10640
2 Carpinus laxiflora 300 SW 15 9 5110
3 Taxus cuspidata 1600 — 8 2921
4 Abies koreana 1650 NE 13 8 18880
5 Betula eramani var. saitoana 1650 SW 20 10 4530
6 Abies koreana 1700 NW 15 9 10100
- K; Kwangneung, I, Mt. Jiri, H; Mt. Halla
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Table 3. Decomposition models of Pinus densiflora and Quercus mongolica litters depended on tem-

perature and precipitation on the forest floors at Gure and Nogodan on Mt. Jiri

Litters of Time ‘ Temperature } Prempltatlon

i Study area | - s T T T e e e
tree species k decay model { k’ decay model 1 k" decay model
Pinus densiflora | Gure 0.0065 € = 20e70-095¢ | (00047 C == 20e~0094Te ( 0dd € = 9Qe—0-000s
( Nogodan | 0.0038  C = 20e70%% | 0.00056 C == 2072 .00028 C = 20e~000%?

. . H1e—0.0 ! - 71te] \ ~ —a.
Quercus mongolica\ ({ure 0.0099 C = 20e~0 v0 ‘ 0.00071 C = 20 ~90ter 3, 0067 C = 20e0 000672
Nogodan | 0.0073 C =20 ~¢%%t 10,0011 C = 20e"%00te | {0044 C = 20e-0-00044r

Table 4. Monthly temperature and precipitation from January

sites at Gure and Nogodan on Mt. Jiri

1979 to August 1980 on the study

Gure Nogodan
Month  Min.T.(°C) X  Max.T.(°C) Preci.(mm) Min.T.(°C) X  Max.T.(°C) Preci.(mm)
’79. 1 -1.8 1.81 10.0 3.0 —10.5 —4.44 3.1 32.0
2 —4.0 3.57 12. 4 63.0 —14.3 —4.59 2.4 94.0
3 —0.6 7.00 15.0 51.0 -12.3 —0.37 7.0 81.0
4 3.6 10.67 18.4 37.0 =37 4.22 13.0 97.0
5 8.5 16.73 28.4 73.0 3.0 10. 45 19.0 98.0
6 5.8 22.20 27.3 428.0 10.7 13.83 18.7 456.0
7 204 25.50 34.7 189.0 13.7 16.13 22.0 212.0
8 20.7  25.43 31.5 453.0 14.0 17. 62 20.7 480.0
9 14.1  20.00 26.0 157.5 11.0 13.350 19.3 185.5
10 7.6 14.50 24.2 0.9 -1.5 8.92 12.7 10.0
11 0.2 7.30 22.7 2.5 —10.0 0.13 12.3 52.0
12 3.0 5.80 10.6 6.5 —~12.3 —3.91 1.7 41.5
’80. 1 —5.6 0.67 4.9 24.5 -18.7 ~8.15 3.3 44.5
2 ~5.7 0.69 12.1 22.8 —-18.2 —8.43 1.0 40.5
3 0.9 6.57 13. 6 43.2 —5.8 —0.06 5.3 52.2
4 6.0 11.60 19.5 201.5 -1.0 4.29 5.8 212.5
5 9.2 17.03 26.8 93.5 5.0 10. 87 18.0 101.5
6 15.1  22.13 28.9 102.0 9.3 14.14 20.5 120.0
7 19.9  23.63 28.9 296. 0 140 16. 47 19.7 322.0
8 18.6  23.17 27.9 461. 0 15.0 16. 49 18.3 491.0
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Fig. 1. Dryweight loss of Pinus densifiora and Quercus mongolica litters depended on temperature and
precipitation on the forest floors at Gure and Nogodan.



Table 5. Simple, multiple and partial correlation coefficients among precipitation, temperature and

weight remaining of litters in Pinus densiflora and Quercus

odaon Mt. Jiri

mongolica at Gure and Nog-

Species

Site Regression equation r¥ ¥ p¥Ek
Gure Pinus W =19. 956+0.075P -- 0. 098 T W;0.998 PW;-0.945 PW;0. 984
densiflora TW;-0. 964 TW;-0.989
Quercus W -19.85140.122P —0.155T W;0.997 PW;-0.930 PW;0.972
monlgoica TW;-0.951 TW;-0.980
Nogodan Pinus W=19.662—0.013P1-0.0107T W;0.978 PW;-0.974 PW;-0.821
densiflora TW;-0.931 TW;0.383
Quercus W=:19.500—0.023P 0. 016T W;0.971 PW;-0.968 PW;-0.778
mongolica TW;-0.927 TW;0.323
r*; Multiple correlation coefficient W; Weight remaining of litter75 (g)
r¥*; Simple correlation coefficient P; Cumulative Precipitation (mm)

%%, Partial correlation coefficient

T;

Cumulative Temperature (°C)

Table . The annual rates of dry matter, energy and carbon through litter in the study forests in

Kwangneung, Mt. Jiri and Mt. Halla

Study areas Tree species Elevation  Litter input Caloric input  Carbon input
(m) (g dw./m?) (kcal./m?) (g dw. /m?)
Kwangneung Larix kaempferi 180 457.0 2147.9 236.0
Quercus serrata 180 396. 0 1861. 2 920.0
Mt. Jiri Pinus densiflora 360 225.5 1059. 9 130. 4
Quercus acutissima 360 250.5 117. 4 137.0
Larix kaempferi 500 311.0 1461.7 172.9
Quercus acutissima 600 320.0 1504. 0 175.6
Pinus densiflora 650 296.0 1391.2 171.7
Abies holophylla 1200 159.7 750. 6 888.5
Quercus mongolica 1300 181.0 850.7 98.1
Mt. Halla Pinus densiflora 1300 155.0 728.5 88.0
Carpinus laxiflora 1500 175.0 822.5 98.1
Taxus cuspidata 1600 105. 2 494. 4 56. 1
Abies koreana 1650 115.0 540.5 63.6
Betula ermani var. saitoana 1650 130.0 611 71.5
Abies horeana 1700 93. 6 439.9 51.7
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Table 7. Annual decomposition rates (k) for carbon from the ratio of annual litter production(L)
to approximately steady state accumulation (F,H,A,) on the forest foors in Kwangneung,

Mt. Jiri and Mt. Halla

Plot Tree species Horizon Oven dw.(g/m?) 0.C.(% 0.C.(g/m? K
K1 Larix kaempferi L 457.0 51.64 236
F 388.5 50. 20 195
H 1419.2 18.32 260 0.39
A, 1253.1 12.21 153
K 2 Quercus serrata L 396.0 52.78 209
F 708.3 50. 26 356
H 1532.9 23.42 359 0.23
Ay 1263.8 15. 35 194
J1 Pinus densiflora L 225.5 57.81 130. 4
F 399.6 53.22 212.7 0.18
H 1285.9 32.62 419.5
A, 343.6 26. 89 92. 4
J 2 Quercus acutissima L 250.5 54.69 137.0
F 245. 4 52.20 128.1 0.32
H 787.7 25. 39 200.0
Ay 511.5 19.55 100. 0
] 3 Larix kaempferi L 311.0 55. 60 172.9
F 419.9 51. 20 214. 9 0.27
H 1465. 8 18.42 270.0
Ay 1194. 1 12. 98 155.0
J 4 Quercus acutissima L 320.0 54. 52 175.6
F 461.7 51.12 236.0 0.27
H 866. 2 24. 36 211.0
A, 987.2 18.23 180.0
J 5 Pinus densifiora 1. 296.0 57.99 171.7
F 857.1 53.90 462.5 0.14
H 1625.0 32.83 533.5
A, 891.9 25. 94 231. 4
J 6 Abies holophylla L 159.7 55. 39 88.5
F 475.5 47.58 226. 0 0.11
. H 8201. 2 12.87 412.0
Aq 1384.8 12.22 169.1
J 7 Quercus mongolica L 181.0 54. 21 98.1
F 459.5 47. 88 220 0.21
H 822. 4 18. 24 150.0



Ay 770.5 12.59 97.9

H1 Pinus densiflora L 155. 0 56. 76 88.0
F 934.5 54. 68 510.5 0.11
H 1010.9 18.77 189.7
A, 1666. 6 5.97 99.5

H 2 Carpinus laxifloya L 175.0 56. 06 98.1
I° 225.0 53.74 120.9 0. 21
H 375.0 48. 6( 182. 8
A, 400. 8 49.97 164. 0

H S Taxus cuspideta L 105.2 53,40 56.1
I 248.0 41.15 106.0 0. 14
H 808.5 27,21 220.0
Ay 289. 1 28, 82 9. 7

H 4 fllm’a /’alr’mw L 115.4 53,98 63.6
13 D166 41,08 227.0 0. 10
I 1697.7 27.58 300.0
A, 159.5 28.72 109.0

H 3 Betule criian? var. saitoana 1, 180.0 0508 T1.5
I3 211,17 5068 127.0 (22
H 286, 0 10. 22 115.2
A,y ARSI 35- 50 80.0

H 6 Abies koreana L 98, G 5 51.7
I 200.5 4. 07 199.0 0. 09
154 GRe. 0 280. 0
Ay 44,1 2. 68 104. 6
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The loss constant k for carbon in litters of study site.

Site

Tree spscies

P

Reference

Palla jarvi. Finland
{north)

Vippula, Finland
{south)

Alaska

Blean Wocds, England

Fontainebleau

Hubbard Brook,
New Hampshirs

Oak Ridge, TN

Pinus spp.
Pinus spp.

Letula papyrifera

Populus tremuloides

Almus crispa spp. sinuata

in B.
in P.

Castanca

papyrifera
tremuloides
cativa
Faqus sylvatica
Fagus sylvatica
Cuercus petraca
Carpinus betulus
Acer saccharum
Faqus qrandifclia

Betura allegheniensis

Pinus virginiana Mill.

Pinus taeda L.

(. 406
0. 218~0. 827

0.520~0. 230

0. 910
0.510
(. 870

0. 850

<

45~0. 46

- H1~0.58

<

Mikola 1960
Mikola 1960

van Cleve 1971

van Cleve 1971

van Cleve 1071

van Cleve 1071
Anderson 1978b
Anderson 1973b
Lemce & Bichaut 1978
Lemee & Bichaut 1975
Lemee & Bichaut 1975
Gosz et al. 1978

Gosz et al. 1973

Gosz et al. 1973
Sollins et al. 1973

Sollins et al. 1973



Coweeta Hydrologie P. strobs L. 0. 24~0.52 Cromack 1973
Sta., NC

Little Valley, NV P. jeffreyi 0.11 Stark 1973
Oak Ridge, Tennessee Liriodendron tulipifera 0. 852 Ausmus & Witkamp 1972
Fraxinus pennsylvanica 0.768 Ausmus & Witkamp 1974
Carya tomentosa 0. 788 Ausmus & Witkamp 1974
Quercus spp. 0.707 Ausmus & Witkamp 1974
Acer rubum 0. 883 Ausmus & Witkamp 1974
Cornus florida 1.152 Ausmus & Witkamp 1974
Kananaskis Populus tremuloides 0.113~0. 486 Lousier & Parkinson 1975
Populus balsamifera 0.121~0. 485 Lousiar & Parkinson 1975
Findley Lake, NW Abies amabilis (Dougl.) Forbes 0. 56 Turner & Singer 1976
Blus River, OR Pseudotsuga menziesii 0. 22~0. 31 Fogel & Cromack 1977
Kwangneung, Abies holophylla 0.185 3k #1968
South Korea
Pine 0.13 Kim & Chang 1967
Oak 0.28 Kim & Chang 1967
Abies holophylia 0.153 AN 1970
Larix kaempferi 0. 251 ¥4 1970
Piuus densiflora 0.130 AR&E 1970
Pinus koraiensis 0.190 b4 1970
Querus dentata 0. 281 k2% 1970
Carpinus laxiflora 0. 367 kb 1970
Mt. Otae, south Korea  Abies holophylia 0.143 FhEE 1970
Larix kaempferi 0.249 A 1970

Table 9. Decay ccnsients erd required fcr the loss of one-half, 9525 and 992 of organic carbon of

the forest litters in Kwangneung, Mt. Jiri and Mt. Halla

Plot Tree Species k . Half time 959 time  99% time
0-693 3 5
k k k
K1 Larix kaempferi 0.39 1.78 7.69 12. 82
K 2 Quercus serrata 0.23 3.01 13.04 21.74
J1 Pinus densiflora 0.18 3.85 16. 67 27.78
J 2 Quercus acutissima 0.32 2.17 9.38 15. 68
J s Larix kaempferi 0.27 2.57 11.11 18.52
J 4 Quercus acutissima 0.27 2.57 11.11 18.52
J5 Pinus densiflora 0.14 4.95 21. 48 35.71
J 6 Abies holophylla 0.11 6.3 27.27 45.45
J 7 Quercus mongqolica 0.21 3.8 14.29 23.81
H1 Pinus densifiora 0.11 6.3 27.927 45.45
H 2 Carpinus laxiflora 0.21 8.3 14.29 23.81
H 3 Taxus cuspidata 0.14 4.95 21.48 35.71
H 4 Abies loreana 0.10 6.93 30.00 50. 00



H 5 Betula ermani var. saitoana 0.22
H 6 Abies koreana 0.09

3.15 13.64 22.78
«7-70 38.383 55. 56

K; Kwangneung,

J; Mt. Jiri, H: Mt. Halla

Fraction of steady state valus

Time(years)

Fig. 3. The showing relation of the accumulation and decay of litters of study site.
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