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Effects of Fire on Vegetation and Soil Nutrients in Mt. Chiakx:

Park, Bong Kyu and Joung Hee Kim
(Department of Biology, Ewha Womans University, Seoul)

ABSTRACT

The purpose of this study aimed to study effects of fire on vegetation and soil pro-
perties after the first growing ssason in Mt. Chiak.

1. With the basis of importance value of species in each stand, status of species
was assessed for three categories; Increaser species, Decreaser species, and Neutral
species.

2. Biomass was 2.2 times higher on burned area than unburned. This indicates that
biomass was remarkably increassd after fire.

3. To evaluate similarity, coefficients of similarity among communities were obtained,
and correlation coefficients were slso estimated. These indices showed that burned and
unburned community were markedly different.” Bj-stand and Bj-stand appeared most
similar to each other among stands.

4. Species diversity was greater in burned than unburned stands.

5. Soil pH value and organic matter content in burned area were significantly higher-
than those in unburned area. However, soil water content was lower in burned area..
There was no effect of burning on soil pH value and water content at 15~20cm

depth of soil.
6. All chemical compositions except sodium were much higher in soil surface. The-

decreases in sodium levels at surface were probably resulted from the rapid leaching
due to the increased solubility and decreased capacity for adsorption of sodium in
comparison with potassium or calcium. Among chemical compositions of soil amount of

nitrogen showed least difference between the burneb and unburned surfaces soil.
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Fig. 1. Map showing location of sites in Mt. Chiak, Kangwon-do(fire spread: B,—B).
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Table 1. Percentage cover, frequency and importance value of plants burned and unburned areas
on Mt. Chiak, Kangwon-do (B:U,, down stand; B,U,, up stand; T, indicates cover of

less than 0.5%)
Burned Unburned
Species B, B Ui U,
C F LV. C F LV, C F LV, C F LV.
Miscanthus sinensis 35 44 36.7 27 10.7 10 33 26.2 3 27 11.0
Ariemisia princeps var. 3 75 4.7 24 80 3.1 15 27 2.9 17 80 42.0
Pueratia thunbergiana 57 94 65.7 37 60 49.0 - — — 6 20 12.5
Pteridium aquilinum var. 20 50 23.5 17 60 28.0 4 60 16.5 4 33 13.0
latiusculum
Phragmites communis 4 6 4.6 9 13 9.4 32 67 62.4 15 7 27.8
Commelina communis 9 56 14.9 11 20 18.1 1 7 1.9 1 20 3.5
Potentilla freyniana 4 13 5.7 7 40 12.8 —_— - — 2 13 7.6
Patrinia villosa 4 19 6.7 4 20 8.1 7 13 10.4 T 27 1.2
Rubus idaeus var. microphyllus 11 44 18.7 13 40 22.6 4 67 17.2 2 13 7.6
Artemisia japonica 8 38 11.5 6 47 13.4 T 47 1.8 2 67 17.1
Persicaria hydropiper 3 6 4.2 3 7 5.4 - — — 3 7 7.5
Youngia sonchifolia 3 13 5.3 12 7 16.7 113 2.9 - — —
Cassia mimosoides var. nomame 2 13 4.9 2 — 36 — — — T 7 1.2
Arundinella hirta 5 31 9.9 16 60 27.4 20 67 39.2 27 67 63.3
Lychnis cognata T 6 1.0 1 13 2.6 - — — T 7 112
R
Rubus parvifolius 7 19 8.0 3 — 4.2 - — — - — —
Aster yomena 319 63 2 — 3.6 3 13 7.5 3 20 9.8
Lespedeza bicolor 4 19 6.7 8 40 13.1 8 13 111 7 7 11.1
Sangutsorba officinalis 3 13 5.3 T 7 1.2 —— — - — —
Ixeris dentata 1 6 13 T — — - — — - — —
Rubia akane 3 6 4.1 2 — 3.6 - — — - - —
Erigeron canadensis 2 — 2.8 2 13 57 10 13 12.5 6 13 11.3
Viola mandshurica 1 — 04 1 7 1.7 - — — 8 73 23.5
Chrysanthemum boreale - - - T 7 1.2 1 27 52 3 7 175
Imperata cylindrica var. koenigii T — 0.4 2 13 5.7 - — — - — —
Thalictrum aquilegifolium 4 6 1.0 1 13 2.6 8 47 16.6 T 27 4.7
Osmunda japonica 4 13 5.7 - — — —_ - — - — —
Sium suave - - - - — — 3 40 1.9 T 7 1.2
Vicia urijuga —_ = — T — — 3 3 7.5 1 — 1.0
Echinopanax horridum —_ - — - — - 7 20 11.5 T — —
Sedum sarmentosum - — — —_ - — 1 13 2.8 - — —
Chenopodium album var. o _ 1 7 1.7 - — . —
centrorubrum
Setaria viridis - = — 1 7 17 - — — _ — —
Galium verum var. asiaticum - - — - — — —_ - — 2 33 11.2
Chelidonium majus var. o _ . - - . 1 7 2.2

astaticum
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Table 2. Species grouping based on differences in importance value

o

Grouping Species

Increaser species(Total 12 species) Miscanthus sinensis
Pueraria thunbergiana
Pteridium aquilinum var. latiusculum
Commelina communis
Rubus idaeus var. microphyllus
Youngia sonchifolia
Cassia mimosoides var. nomame
Rubus parvifolius
Sanguisorba officinalis
Ixeris dentata
Rubia akane
Imperata cylindrica var. koenigii
Becreaser species(Total 7, species) Phragmites communis
Arundinella hirta
Erigeron canadensis
Viola mandshurica
Chrysanthemum boreale
Sium suave
Vicia unijuga
Neutral speces(Total 8 species) Artemisia princeps var. orientalis
Potentilla freyniana
Patrinia villosa
Artemisia japonica
Persicaria hydropiper
Lychnis cognata
Aster yomena

Lespedeza bicolor
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Fig. 2. The importance value of increaser species in the stands.

1. Miscanthus sinensis 2. pueraria thunbergiana

3. Pteridium aquilinum var. latiusculum 4. Commelina communis

5. Rubus idaeus var. microphylius 6. Youngia sonchifolia

7. Cassia mimosoides var, nomame 8. Rubus parvifolius

9. Sanguisorba officinalis 10. Ixeris dentata

11. Rubia akane 12. Imperata cylindrica var. koenigii

Fig. 3. The importance value of decreascr species in the stands.

1. Phragmites communis 2. Arundinella hirta
3. Erigeron canadenis 4. Viola mandshurica
5. Chrysanthemum boreale 6. Sium suave

7. Vicia unijuga
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Table 3. Biomass expressed as oven dry weights{g’m?)} of materials for burned and unburned

area(g/m?)
Burned Unburned
Range 257.78~935.82 180. 64~278.72
Mean 488.05 218.59

Imporiance value

Fig. 4. The importance value of neutral species in the stands.

1. Artemisia princeps var. orientalis 2. Potentilla freyniana
3. Patrinia villosa 4. Artemisia japonica
5. Persicaria hydropiper 6. Lychnis cognata

7. Aster yomena 8. Lespedeza bicolor
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Table 4. Comparison of community of coefficient by using three indices

Stand comparison

Index B:B: U,U, B:U; B,U. B.U, B.U,
CcC 0.78 0.67 0.44 0.58 0.50 0.65
C 0.68 0.51 0.23 0.29 0.39 0.48
r 0.79 0.57 0.26 0.27 0.25 0.54
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Table 5. Location of study stands

Bl .B2 Ul UZ
Slope(degree) 10~15 20~30 19~22 25~30
Direction SW SW, NwW NwW NwW
Diversity 3.66 3.94 3.56 3.54

4. 7 AR T4 A
Table 504 RE upsl o], F v Fo] & o By, B)ollA vz EA
Elb=r] e]®l A4 Douglas and Ballard(1971)el] =2 alpine 414 F-alol]4] Ho] =
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Table 6. Soil characteristics represented in burned and unburned area on Mt. Chiak

Area Depth (cm) pH con‘izzt?% ) mc;{tgcfrn(‘% )
Burned 0~6 6.7 9.0 13.11
6~10 6.4 16.2
15~20 6.0 17.1
Unburned +0~6 6.3 33.9 12.87
-6~10 6.1 22.2
15~20 6.0 19.3
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Fig. 5. pH protile with depth in burned(---- ) Fig. 6. Water content with depth in burned
and unburned(—). (@ ) and unburned(—).
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7 o] Table 7 o)} (Figs. 7, 8, 9, 10, 11).

Table 7. Chemical composition of burned and unburned soil

Area Depth (cm) N(%) P(ppm) K (ppm) Na (ppm) Ca(ppm)
Burned 0~6 1.52 73.30 455, 87 222.11 2952.9
6~10 1.43 17.10 249, 08 224. 62 1470.9

15~20 0.99 12. 80 234.04 233.24 1391.7

Unburned 0~6 1.30 28.36 403.10 199. 30 2748.3
6~10 1.03 19,67 255. 90 206.10 1481.4

15~20 0.71 15,97 209. 90 204. 50 1157. 4
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