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ABSTRACT

An investigation was performed to draw the decay map of litters on the floors of pine
and oak forests in Korea and to reveal the turnover cycles of N, P, K, Ca and Mg in
litters.

Isodecay constant lines of litter organic matter, which are depended upon the altitude,
latitude and orientation, were drawn on the Korean map. The decay constants of organic
matter of litters were higher in the broadleaf tree forests than in the needleleaf tree
forests, and in the grasslands than in the forests. The amount of mineral nutrients such
as N, P, K, Ca and Mg returned annually to soils is higher in the broadleaf tree forests
than in the needle leaf tree forests, and highest in the Quercus mongolica forest of the
forests.
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1. Mt. Daeseong 2. Jinbu Pass.
3. Mt. Sorak 4. Hangye Pass.
5. Chooncheon 6. Kwangneung
7. Mt. Gongjak 8. Mt. Odae
9. Daegwan pass. 10. Mt. Gwanak
11. Yangju 12. Mt. Maewha
13. Mt. Chiak 14. Silim
15. Youngwal 16. Mt. Taebaek
17. Samcheok 18. Mt. Weolak
19. Mt. Songri 20. Mt. Sobaek
21. Cheonripo 22. Buan
23. Mt. Geryong 24. Mt. Sickjang
25. Mt. Palgong 26. Mt. Juwang
27. Mt. Moak 28. Mt. Gaya
29, Mt. Toham 30. Mt. Dokyoo
31. Mt. Naejang 32. Mt. Weolchul
33. Mt. Mudeung 34, Mt. Jiri
35. Nagdong River Estuary
36. Mt. Gudsk 37. Mt. Duryun
38. Odong-do 39. Koje-do
40. Mt. Halla 41. Ulleung-do
Fig. 1. The map of study area.
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Fig. 2. The relationship between the latitude Fig. 3. The relationship between the latitude
and decay constant of litter in Quereus and decay constant of litters in Pinus
mongolica forests in south Korea (**signi- densiflora forests in south Korea (**signi-
ficant at<{0. 01 level), ficant at<0. 01 level).
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Fig. 4. The relationship between the altitude Fig. 5. The relationship between the altitude
and decay constant of litters in Quercus and decay constant of litters in Pinus
mongolica forests in south Korea(**signi- densiflora forests in south Korea (**signi-
ficant at<{0. 01 level). ficant at<{0. 01 level).
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Table 1. Litter organic matter, litter accumulation and decay constant (k) in the important

grasslands and forests except for Quercus mongolica, Pinus densiflora and
Phragmites longivalvis in Korea

Forests and grasslands ;i;:gr:(rgg?;iz‘; mlll‘li;ttifna?g/l;ng) k
Kwangrnung Soribong Abies holophylla 279. 1 1,780.5 0.134
Larix campferi 245.5 986. 6 0. 200
Pinus koraiensis 362.9 1,883.7 0. 161
Quercus dentata 344.0 1,301.0 0. 220
Carpinus laxiflora 275. 6 742.1 0. 269
Robinia pseudo-acacia 353.8 1,042.3 0. 265
Quercus serrata 395.9 1,304.5 0. 233
Mt. Odae Abies holophylla 348.0 2,442.6 0.126
Lariz kampferi 436.1 1,756.3 0. 199
Mt. Chiri Quercus serrata 232.6 903.5 0.237
Carpinus lazxiflora 241.0 879.5 0. 267
Quercus acutissima 249.1 778. 4 0. 242
Lariz campferi 320.2 1,142.7 0.219
Abies holophylla 160.7 1,467.5 0. 099
Chunchon Pinus koraiensis 270.1 1, 550. 2 0. 148
Mt. Kwanak Pinus rigida 293. 0 2,182.2 0.118
Miscanthus sinensis 878.4 2,145, 8 0.291
Arundinella hirta 1,174. 2 1,334.8 0. 468
Mt. Halla Carpinus laziflora 179. 4 849. 5 0.174
Tazus cuspidata 115.3 746.7 0.134
Abies koreana(1) 125.0 1,569.1 0. 080
Betula ermani var. saitoana  133.8 585. 8 0. 186
Abies koreana(2) 98.5 1,044.7 0. 086
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Table 2. Parameter and time years of decomposition of litter organic matter in the important
grasslands and forests except for Quercus mongolica, Pinus densiflora and Phragmites
longivalvis in Korea

Forests and grasslands 1/k tie tis20 ti/100

Kwangnung Soribong  Abies holophylla 7. 46 5.17 22.38 37.30
Lariz campferi 5.00 3.47 15. 00 25.00
Pinus koraiensis 6. 21 4,30 18. 63 31.05
Quercus dentata 4,65 3.15 13. 65 22.75
Carpinus laxiflora 3.72 2.58 11. 16 18. 60
Robinia pseudo-acacia 3.92 2.72 11.76 19. 60
Quercus serrata 4. 29 2.97 12.87 21. 45
Mt. Odae Abies holophylla 8.00 5.54 24,00 40. 00
Lariz kampferi 5. 03 3.49 15. 09 25,156
Mt. Chiri Quercus serrata 4,23 2.93 12. 69 21.15
Carpinus laxiflora 3.75 2.60 11.25 18.75
Quercus acutissima 4.13 2. 86 12.39 20, 656
Larix campferi 4,57 3.17 13.71 22,85
Abies holophylla 10.10 7.00 30. 30 50. 50
Chunchon Pinus koraiensis 6.76 4.68 20. 28 33.80
Mt. Kwanak Pinus rigida 8. 47 5.87 25, 41 42.35
Miscanthus sinensis 3.44 2.38 10. 32 17. 20
Arundinella hirta 2.14 1. 48 6. 42 10.70
Mt. Halla Carpinus laziflora 5.75 3.98 17. 25 28.75
Tazus cuspidata 7. 46 5.17 22,38 37.30
Abies koreana(1) 12.50 8. 66 37.50 62. 50
Betula ermani var. saitoana 5.78 4.01 17.34 28.90
Abies koreana(2) 11.63 8.06 34.89 58.15
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Table 3. Mineral nutrients in litter of the of the grassland and forests expressed as
percentage of oven dry basis

P (%)

K (%) Ca(%) Mg (%)

Forests grasstand N (%)

Quercus mongolica 1. 96 0. 194 0. 471 1. 112 0. 304
Pinus densiflora 1,48 0. 167 0.316 0. 645 0. 418
Carpinus laxiflora 1.29 0. 459 0.387 0. 816 0. 196
Robinia psewdo-acacia 1.62 0. 283 0.390 0. 862 0. 238
Abies holophylla 0.92 0. 250 0.375 0.623 0. 216
Pinus koraiensis 0.82 0.181 0. 361 0.434 0. 181
Lariz campferi 1.07 0. 168 0.414 0. 421 0. 235
Phragmites longivalvis 0. 65 0.123 0. 216 0.101 0.072

Table 4. Amounts of nutrients returned to soil annually

Nutrient elements (g/m?/year)

Forests and grassland

N P K Ca Mg
Quercus mongolica 6. 87 0.76 1. 53 3.48 1.01
Pinus densiflora 4,58 0.51 0. 86 2.01 1.27
Carpinus laxiflora 3.67 1.38 1.07 2.43 0. 54
Robinia pseudo-acacia 5. 64 0.96 1. 45 3.05 0.87
Abies holophylla 2. 68 0. 69 115 1.74 0. 62
Pinus koraiensis 2. 26 0. 22 0.95 1.14 0.49
Lariz campferi 2.83 0.38 1.03 1.06 0.55

Phragmites longivelvis 6.63 1.26 2.20 1.03 0.73
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