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ABSTRACT

This study was conducted to investigate the developmental process of plant community during
the secondary succession and the dynamics of soil properties in the burned and unburned areas of
Mt. Ch'olye-san. Owing to the forest fire occurred on April, 1989, the red pine(Pinus densifiora)
forest and its floor vegetation were burned down.

The floristic composition of burned and unburned areas were composed of 53 and 49 species of
vascular plants, respectively. The dominant species based on SDR4 of the burned sites were Les-
pedeza cyriobotrya (89.62), Miscanthus sinensis var. purpurascens (62.50), and Carex humilis (58.73),
Quercus servata (43.33). In contrast, Pinus densiflora (83.56), Lespedeza cyriobotrya (55.57),
Miscanthus sinensis var. purpurascens (51.88) and Carex humilis (50.41) were dominant in the
unburned area. The biological spectra showed the H-D;-Rs-e type in both the burned and unburned
areas. The indices of similarity (CC) between the two areas were (0.74. Degree of succession (DS)
was 604 in the burned area and 802 in the unburned area. From these facts, it is assumed that the
succession is rapidly progressing because of the recovery of vegetation. The species diversity (H)
and evenness index(e) in the burned and unburned areas were 2.61, 0.65 and 2.36, 0.60, respect-
ively. Dominance index(C) in the burned and unburned areas were 0.15 and 0.18, respectively.

Red pine tree did not resprout after scorch by the forest fire, but Lespedeza, Quercus, Rhododen-
dron, Albizzia, and Zanthoxylum resprouted from the roots and trunks after the forest fire. It seems
that these species are the fire-resistant species,

Soil properties such as soil pH, content of organic matter, available phosphous, total nitrogen,
total carbon, exchangeable potassium, sodium, calcium, and magnesium increased due to forest
fire. These results suggest the intensity of forest fire in the study area was relatively weak.
Monthly changes of soil properties were of little significance except for some cases.
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Table 1. Species grouping and life-form spectra of the burned (B) and Unburned (U) areas

SDR, Life-form
Species
B 8} L D R G
Increasers
Lespedeza cyriobotrya g 89.62 55.57 N 3 5 e
Miscanthus sinensis var, oAy 62.50 51.88 H 1 3
purpurascens

Carex humilis A% 58.73 50.41 H 5
Quercus serrata 35 43.33 41.84 M 5
Rosa wichuraiana E7AIGR 30.53 20.42 N 2 5 e
Themeda tviandra var, japonica &4 27.04 22.01 H 1 5 e
Platveodon grandiflorum =4 26.25 10.03 G 3 5 e
Spodiopogon sibiricus 7184 25.12 15.89 H 1 3 t
Quercus acutissima e 24.35 22.59 M 4 5 e
Gentiana scabra var, buergeri |5 23.61 11.04 G 4 3 e
Indigofera kirilowis H] 4 2] 23.03 8.78 N 3 5 e
Quercus dentata oz 22.70 18.14 M 4 5 e
Lespedeza cuneata H] =g 21.77 18.20 Ch 3 5 e
Aster scaber 4 21.45 12.25 H 1 4 t
Patrinia scabiosaefolia nlel 2] 20.75 18.07 H 4 3 pr
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Table 1. Continued

SDR, Life-form
Species
B 0] L D R G
Viola mandshurica A v 19.19 12.25 H 3 5 r
Artemisia capillaris AME % 17.75 12.05 H 1 3 e
Polygala japonica of 71 & 17.74 14.88 G 1 5 b
Sanguisorba officinalis 20l 16.75 14.50 H 4 5 pr
Peucedanum tevebinthaceum 71 EVE 16.63 8.04 H 1 5 b
Chyysanthemum zawadskit MTE R 15.75 11.56 H 1 5 pr
Patrinia villosa =7 15.37 11.49 H 1 5 ps
Hosta lancifolia RS2 E) 14.09 10.63 H 3 5 r
Clematis mandshurica S o}y 13.04 9.40 N 1 5 1
Decreasers
Alnus hivsuta By 28.75 29.78 M 1 5 e
Zanthoxylum schinifolium AEIDE 25.09 32.88 N 4 5 e
Robinia pseudo-acacia o} 7FA L 23.35 41.05 M 3 5 e
Cymbopogon toritlis var, NEA 23.25 31.89 H 1 3 t
goevingii
Arundinella hirta A 22.11 23.83 H 1 3 t
Rhododendron mucronulatum =R 19.50 24.79 N 3 5 b
var. ciliatum
Duchesnea chrysantha W 7) 18.08 19.25 H 2 4 p
Pinus densiflora Aty 16.19 83.56 M 1 5 e
Hemerocallis fulva A3 10.59 11.76 G 3 5 T
Galium verum var. asiaticum EYUE 9.69 13.75 H 4 5 e
Oplismenus undulatifolius FERNE 7.83 31.98 Th 1 5 t
Neutrals
Rhus chinensis Eh5- 27.87 27.13 M 4 e
Pueraria thunbergiana 7 23.75 23.15 M 3 5 1
Ptevidium aquilinum var, Ak 23.26 23.74 G 1 e
latiusculum
Swmilax china Aol 21.18 20.91 N 2 5 1
Artemisia montana e 17.75 17.69 H 1 3 e
Solidago virga-aurea var, b g F 17.70 17.46 G 1 3 ps
astatica
Cocculus trilobus ofojry g 17.25 17.75 N 2 5 1
Lysimachia barystachys 7k x| 424 17.06 16.98 G 4 3 e
Invaders
Rubus crataegifolius A7) 19.75 - N 2 5

Dryopteris bissetiana A 9} AL 19.62 - H 1 5
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Table 1. Continued

SDR, Life-form
Species

pect B U L D R G
Platvcarya strobilacea 2 18.91 - M 1 5
Fraxinus sieboldiana HEF4 18.50 - M 1 5
Atractviodes japonica A 17.75 - G 1 3 e
Cassia mimosoides var. nomame A& 16.59 - Th 3 5 e
Thalictrum aquilegifolium = 15.99 - G 1 5 e
Rhapontica uniflora L 9.69 - H 1 5 e
Leibnitzia anandria s 7.85 - H 1 5 r
Artemisia iwayomogi o912 7] 7.76 - N 1 3 e

Retreaters

Chrvsanthemum boreale A=y - 26.99 H 1 3 e
Clematis apiifolia AL A v - 21.97 N 1 5 1
Urtica thunbergiana H7E - 19.75 H 1 5 e
Youngia denticulata ol a1 5w 7] - 19.29 Th 1 5 e
Metaplexis japonica Elgssbd =31 - 14.35 G 1 3 |
Pvrola japonica ]S - 14.25 H 1 5 r

=1

L: Life-form (Dormancy form, M: Mega & Mesophanerophyte, N: Nanophanerophyte, H: Hemicrypto-
phyte, G: Geopyte, Th: Therophyte)

D: Disseminule form (D,: Anemochore & Hydrochore, D,: Zoochore Brotochore, D3: Mechanical propulsion,
Dy: Clitochore)

R: Radicoid form (Ry: 10/>d, R4: Runner and /dr Struk root, R; : Tuber, Bulb. Corm, Soil root )

G: Growth form (e: erect, b: branched, t: tufted, 1: liana, p: prostrate, pr: partial-rosette, ps: pesudo-ro-
sette, r: rosette form),

Mg x

A go] MEY 20T A 443} o] F o] Ho| ARG HA Y] HaiA] zt g AN HE
of o3 WMESg g Az, FHAEL AskR], v]AbstAle A gk FA E(H) ol 38.59%,
37.77%, ENBI S EAx (D))ol 47.41%, 53.83%, AT L SP¥ A E(Ry) ) 71.77%,
1.71%22 Zv2t $A&Hek. e ASP-2 4slkx], ujdskx|e A A7 g (e)o] 62.39%,
58.10% 2% 7z} %A 5t} (Fig. 3).
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H-Di-Ryed oz 43 o] F 2dx1 %8 & gthe Banel, 74(1980)0] ) 7A] 44 abell 4] 23}
2 o] Z7|ghA Aol AWEE 2o H-D-Ryed 02, 73 0](1982) 7 FHEE 482 |0l A
gy FAe] 43} o] F 23 ¥ SDR(%)ol A H-Di-Re-e® =+= Th-Di-RyedF o2, gt
el FAM S B
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Fig. 3. Diagram of life-form spectra in the burned (B) and unburned (U) areas. Abbreviations are the
same as in Table 1.
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Table 2. Similarity index (CCs), degree of succession (DS), species diversity (H), eveness (e), and
dominance index (C) in the burned (B) and unburned(U) areas

Area CCs DS H e C

B 0.74 604 2.61 0.65 0.15

U 802 2.36 0.60 0.18
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A st abstel osiAl HA(fEE) e A8 Fa) Hao} F 257 diol(Iwata
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o2 v‘:’ﬁ’\]ﬂ@l 3o A4 olo] frelslol EY pHE %ﬂ"]ﬂ Al 5 &, Raison
(1979)& AHE o] F ZA|o 4] pH 101 } dgol M= pH 2~-3Y =& 45Al ke B9 vl
2w B ZARRAM = fAE B de R € E%‘: pH ¥t 4hgha), 8] 44ghA] 25

A & Wb dehdA gt (Fig. 4) o] Azt A} 7(1987) 9] AFoA 48} ol F EF
pHE ¥zle Ao giicte B9 A AES Yetdoh f718 3 ax|oA Hi
1.93%2 A, d]4tslxe] Hy 1.28%xc}t =4 Jelyter (Table 3), Hoabe #2034t
(P<0.001). AHE R 2lgt Bk F7|Eg&2 48 dAd B &7 (Douglas and Ballard
1971) ¥+ 74 (Austin and Baistinger 1955) 3t} B9} vl s 2 of 9 2 {71 S8,
o] 7w} okeh uf dojubE {7Ee B9 Ad, Bkl B8 - 853 42 5 g iR &

Qlo) oail A 715 ghake] ofAde] #9-d + Uedl, £ AR A = v ikgkx]ol Bl&] 4tslA]
ol A fr &g A el Beol Zwrt oFstd A, nhgol 9§ &3} (crown fire) 2 A
NEe 22A A4 el #71E gFe] Stk oz Addn), 98 {r| B Hels
Abglz|o 9lol 9Y H-E] 11Y 7R F7HE A9 g & sl JelA] gded], o3& F7te
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l

Table 3. Soil properties in the burned (B) and unburned (U) areas. All figures are means and SD
taken from all sampling dates
O.M. AP, T.N. K* Na* Ca®* Mg T.C.
(%) {ppm) (%) (m.e. /100g) (%)
B 528+.24"™ 1.93+.29" 590+.74* 0.07+.01* 0.26+0.05* 025+0.04 1.39+0.23"* 0.70£0.06"* 1.12+0.17**
U 523+24 12829 520£.63 0.06+£.01 025%0.05 0.25+0.07 0.86+0.32 049+£0.07 0.74£0.11
* p<0.05, ™ p<0.01, ™ : p<0.001
O.M.: Organic matter, A.P.: Available phosphorus, T.C.: Total carbon, T.N.: Total nitrogen,

Area pH
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Fig. 4. Monthly changes of soil properties in the burned (B) and unburned (U) areas.
Abbrevations are the same as in Table 3.

2 Wste vehdx] gttt (Fig. 4).
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