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ABSTRACT

Species composition and the amount of nutrients absorbed by regenerating plants on a pine for-
est in the immediate postfire year were compared with those in an unburned pine forest in
Kosung, Kangwon Province. Pteridium aquilinum var. latiusculum, Cyperus amuricus, Lespedeza
bicolor, Quercus serrata, Lysimachia clethroides were the most abundant species in burned area.
In unburned area, Quercus mongolica, Rhododendron mucronulatum, Carex humilis, Rhododendron
schlippenbachii, Spodiopogon sibiricus were the most abundant species. Standing biomass of
understory vegetation in burned and unburned area was 170.2 ¢ D.W/m? and 171.3 g D.W/m?, re-
spectively. Nutrient concentrations of plants in burned area, especially for phosphorus and potass-
ium, were higher than those in unburned area. The amounts of nutrients absorbed by understory
plants in burned and unburned area were 37.4 and 33.6 kg/ha for N, 0.36 and 0.19 kg/ha for P,
30.6 and 18.8 kg/ha for K, 8.5 and 7.8 kg/ha for Ca, 5.2 and 5.7 kg/ha for Mg, respectively. This
suggests that regenerating vegetation can hold the significant amount of nutrients, although there
may be considerable losses of nutrients from ecosystem after fire.

Key words : Absorption, Burned site, Nutrients, Postfire, Regenerating vegetation, Species compo-

sition, Standing biomass, Unburned site
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Fig. 1. A map showing the study area, Rectangular
and closed circle indicate the burned and unburned
(control) site, respectively.
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% 912 ammonium molybdate H(Allen e al. 197422, Z Table 2. Species composition of herb layer in burned
B, 2%, o} & AAEFEAYTA R 24319} e Pinus densiflora forest at Kosung, Kangwon Province.

A 7 B A3l 2 Apile Y8R TS Species RF RD RC LV

oW A 3 dordf EFwo R ALkt e -
Herb layer (Height : 0.4m, Cover ; 80~%0%)

Preridium aquilinum var, latiusculum 9.4 20.4 38.0 67.8

Zn 9 n& (mAkel)
Cyperus amuricus(*3-5A) 8.4 31.9 6.9 47.2
Eoko] 0|38t MA Lespedeza bicolor(3H#2]) 9.4 17.0 16.2 42.6
Quercus serrata{ZEFH ) 7.5 51 20.7 333
i i i Lysimachia clethroides(27t2157%9) 65 9.7 3.4 19.6
Aapx)9) v Ak e EAEe & Aolzt AirHTable 1). Duchesnea chrysantha(¥8&7]) 84 34 26 144
Aksba) Eoke] pH7E 6.1+0.1208) Hl& HlasiA] E%e) pHe Smilax china( %12 Q ) 47 21 27 95
5.540.201%.90, NHeN| %5 Aghx|Eeko] ulatatalel vl Spodiopogon sibiricus( 27184) 47 13 1.4 7.4
s 2 o] A ubEhdTh A8 AEES QFEL 370 Vilou mandshurica{ 2|1 %) L7 L4 L7
¢ M o0 i s Miscanthus sinensis( 221 A) 28 19 23 7.0
gledld] wlaj vlitsiAlE 239 pglgolom, 43 ghake kgl Viola collina( S840 %) 37 06 05 4.8
A Bl =ooh s AZE] ZAwdd HAEA Lilium amabile(851]) 37 04 02 43
Wl 2.6 =91, SEENAE 58ulLt =7 Uebdth 4 Pueraria thunbergiana( %) 28 04 07 39
g s ' Atractylodes japonical ) 28 05 04 3.7
= Fh= £ =g
OEQ} O%EQ’] U}'ZL—"‘B‘ Elﬂ- T Al‘ﬂx]7} H]A}g}xloﬂ Hlsﬂ Vl-Cl-a unl_‘juga(]/}}jll’}%) 1.9 0.8 04 3‘1
747} 186, 1.9v) B Ao FAEUT Carex siderostictal W AFZR) 1.9 064 04 27
23} R(1996)0] 1A GAA 5o ZARH Agel ojshH Arundinella hirta{ A) 1.9 03 04 26
)d_- 2] Eo o NH -N, NO N K Ca M 3].ako 7}z 789 Cocculus trilobus(%‘gol‘%%) 19 02 04 25
# ]8 i 504 / ]SMLH] 2 1/{%0]]}\1\_]1410] 2 Platveodon grandiflorum(=2}A]) 1.9 02 01 22
1.6, 180, 410, 150 gg/g ©I= Galium trachyspermum(1 4 2) 09 04 03 16
7} 83, 0.3, 279, 191.2, 88.3 xg/go2 @A3] ¥l o] Rumex acetosa(N 7194 ) 0.9 05 01 15
#& gole adr] 7 da JUdFI LdE dox Isodon inflexus(*¥2}3}) 0.9 02 03 14
glolo] QATHA Y 7 1987), ek Qorad s} YAE= Iris rossii{ ZHA) %) . 09 02 01 12
Ao o8 ExE) gzo) Aoz BuEn, Ty 3} A(dif;f)hom triphylla var. japonica 0.9 0.2 01 1.2
3 o] AAT A3 4hsHA| Eoc}q FYAF ol Spiraea prunifolia var. simpliciflora 0.9 0.1 01 1.1
HjagkAe) Hla) £A4 fAE1 dSS & F AU (Z23U)
Persicaria blumei{ 7§ H) 09 01 01 11
Zanthoxylum schinifolium(AF2U45) 09 01 01 11
&4 74 Artemisia keiskeana( %-LTH%) 0.9 01 01 1.1
Hieracium umbellatum(Z5h1E) 0.9 01 01 11
NI el A A4 DA, SBARL, B9 Salix lieni( 33V E) 09 01 01 11
| ERE anxsde 2937 54 VRt Table 2). T(h;[i;"o:”:]_;n;nus var, hypoleucum 0.9 0.1 0.1 11
o] & A9 EHUTE A7t AsAH B 2FEH R
oA AAo] AFFHE FolQx, WEAY EMATELE F R.F: Relative frequency, R.D: Relative density, R.C:
Fpbolel] ol @l AAlele ARE7Y T o Relative cover, 1.V: Importance value

Table 1. Comparisons of chemical properties of soils between the burned and the unburned pine forest at Kosung,
Kangwon Province

NHN NO3-N TN p K Ca Mg
(ug/g)  (g/g) (mg/g) (mg/g) (ug/g) (rg/g) (pg/2)

Burned Topsoil 6.1x0.1 83+1.5 0.3+002 43%04 37.0£3.3 27.9%+36 191.2+30.3 88.3+10.3
urne Subsoil 6.1+0.1 82+0.9 0.3+0.03 3.4%£07 268%x21 222+29 12894348 76.7x12.5

Topsoil 55+0.2 41+1.8 024003 3.1+08 23.9+38 20.9%£3.8 727+17.3 47.4+11.3
Subsoil 5.5+£0.3 31409 02+004 21407 25147 16.8+55 222+11.3 39.6116.6

Site pH

Unburned
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Table 3. Species composition of understory vegetation
in unburned Pinus denflora forest at Kosung, Kangwon
Province

Species RF RD RC LV

Shrub layer (Height ;1.5m, Cover:30%)
Quercus mongolica( N ZH3:) 37.5 47.2 61.5 146.2
Quercus serrata(Z315-) 20.8 16.7 19.1 56.6
Rhododendron mucronulatum 20.8 195 10.6 50.9
(=)
Rhododendron schlippenbachii 125 11.1 4.6 282
(%)

Lespedeza bicolor( 342 ) 83 56 42 181
Herb layer(Height ;:0.5m, Cover:50%)

Rhododendron mucronulatum 9.0 30.2 24.4 63.6

(A=)

Carex humilis(A+71%) 1.2 27.3 180 56.5

Rhododendron schlippenbachii 11.2 144 108 364
(3%%)
Quercus mongolica( X Z) 6.7 40 21.0 3L7
Spodiopogon sibiricus(27184) 101 6.2 11.6 279
Artemisia keiskeana(2H20]28) 79 55 28 162
Atractylodes japonica( }5) 6.7 16 12 95
Arundinella hirta{ A}) 45 1.7 15 77
Viola collina(5-ZEAHE) 45 17 09 71
Duchesnea chrysantha("'27)) 45 1.1 09 65
Symplocos chinensis(=8AUF) 23 30 07 6.0

Lespedeza bicolor(4-2]) 34 07 14 55

Pteridium aquilinum var, 1.2 01 31 44
latiusculum( LA} )

Hosta longipes(¥]1)3) 34 04 03 41

Disporum viridescens( Y 7]1.}2} ) 23 05 02 30

Solidago virga-aurea var. asiatica 2.3 03 02 2.8
(M<3)

Saussurea ussuriensis(7-9+3) 1.1 03 01 15

Hepatica asiatica(’:=%7) 1.1 03 01 15
Lindera obtusiloba( A7V 5) L1 01 02 14
Iris rossii( ZHA| %) 1.1 01 02 14
Aster scaber(3) 1.1 01 02 1.4
Peucedanum coreanum(7181+%) 1.1 01 02 14
Cyperus amuricus(¥HEAR) 1.1 01 02 14
Adenophora triphylla var, 1.1 061 02 14
japonica(ZTH)

R.F: Relative frequency, R.D: Relative density, R.C:
Relative cover, I.V: Importance value
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Table 4. Concentration of nutrients in plant species occuring in burned and unburned sites in pine forest at Kosung,

Kangwon Province

Nutrients(mg /g)
Species P N K Ca Mg
Burned
Pteridium aquilinum var. latiusculum( LA) 0.28 21.0 26.00 1.42 3.3
Lysimachia clethroides( 27+x15%) 0.29 24.5 37.05 2.7 3.79
Vicia unijuga(\VRL}E) 0.30 39.0 16.35 7.26 3.58
Cyperus amuricus(*35AM) 0.29 22.0 21.65 0.94 1.67
Isodon inflexus(2Ya+3}) 0.18 17.5 15.70 5.33 4.09
Quercus mongolica(Leaf) (AZUF) 0.12 17.5 5.95 3.67 2.95
Quercus mongolica(Stem) (2 H7) 0.11 13.7 4.62 5.37 2.82
Lespedeza bicolor(Leaf) (&42]) 0.20 30.5 11.60 6.54 2.32
Lespedeza bicolor(Stem) (E3&]) 0.13 12.0 9.70 5.08 1.11
Cirsium japonicum var, ussuriense(373F) 0.21 24.5 26.35 15.24 4.91
Potentilla fragarioides var. major( FA1E) 0.21 26.5 22.40 7.04 4.10
Adenophora triphylla var. japonica(3¥tH) 0.29 33.8 26.05 8.10 6.89
Smilax china( 3 AEZ) 0.16 24.5 12.40 3.31 3.93
Ulmus davidiana for. suberosa(&=%14") 0.22 21.5 16.35 7.48 3.64
The others 0.19 26.0 22.75 7.52 5.63
Unburned
Pteridium aquilinum var. latiusculum( A} ) 0.11 18.0 15.85 2.49 2.72
Carex humilis(A+Ag) 0.06 15.5 11.55 1.33 0.53
Carex siderostica(tAFZ) 0.13 22.0 26.90 3.35 3.29
Arundinella hirta( M) 0.11 17.5 12.45 2.41 2.71
Lespedeza bicolor(Leaf) (F*e]) 0.12 33.5 7.05 7.70 2.41
Lespedeza bicolor(Stem) (AH]) 0.06 14.0 4.50 4.77 0.41
Cirsium japonicum var. ussuriense(%3737]) 0.10 15.5 24.50 6.92 5.02
Potentilla fragarioides var. major( GA1%) 0.09 16.5 12.00 7.74 3.12
Quercus mongolica(Leaf) (NZHT) 0.14 24.8 6.95 5.89 3.60
Quercus mongolica(Stem) (A2 HF) 0.09 10.0 3.85 6.28 1.27
The others 0.13 23.0 11.25 5.78 5.28
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Table 5 Comparisons of understory biomass and
amounts of nutrients absorbed by understory plants be-
tween the burned and the unburned sites in pine for-
est at Kosung, Kangwon Province

Unburﬁ(;(‘i :

Items Burned
Biomass {g D.W/m?) 170.2 171.3
N (g /m?) 3.74 3.36
P (mg /m?) 35.56 19.16
K (g/m?) 3.06 1.88
Ca (g /m?) 0.85 0.78
Mg (g/m?) 0.52 0.57

AR A S AT 2R AEAE Fre a4
& 374 gm2o g HPAR3lR 9] 336 g/m23} frAFSFSITH Table
5). U9 FFEe ArelAelA 35.56 mg/m2, H]AHaRA(ol A
19.16 mg/m20.2 AbslAlofA] 1.9u)] @otow), Zg9] 7ol
FepA)7} vlaksiAle) vls) 1 Faeeko] 16w Btk 2
& 1§ 2 Aot gglen shindlge H]akakxjel A
b o] 48 AoR Yehyit
ZAA A A 3 AEE A s S e
JFARo] e Ak 374 kgha, ¢ 0.36 kgha, ZF 30.6
kg/ha, 2% 85 kg/ha, vkdlE 5.2 kglha oItk B ZA}
AXe B 2o e ¥ %91 FS ZARSHA Bt
Actl, o] %& nEsH Agd o JYHF FFFES
BE Aojrh. o9} o] %}XMW A= AAd o3t
FAF FTEo) FUFke ofe A T EY 9udF
ol4&7} 71 Heolx 1 1°J°] AReH(Wells 1971, Wagle
and Kitchen 1972, Lewis 1974, Stark 1977, %3+ % 1996),
TAZY AR Q8 B4 FAY HsE s
A GRS Fol HA JYAFY FrEE I R
2 A€,

22 yekel A oii-Ee] Aol o skt 7S
L e *le_rol HAE & Z7kE JddRFE 2
EAo A R g2 go] 259 9
2 A7) 4ok pAeA A A2 fejutet
A% 1 ARt 7P & RoQAR tREe] Ak
of A9 A BAY 5 Ron, ¥ FAME T A
o ouleh ol e ok JAAFI AAHE A8 F
ek 7Hgol Abgo] HAIgE 92 A4 Af4fo] ol%sﬂ
Bol AREY] gio] dujdez AMEE JFaR ¥l
g oz AztE,

gL BT 729 7FE F83
Yol AT e M= AbEe] B4, *&ﬁ}xl-ﬂ E
AAel AR A, FEHel Wl
Aol e Ao F7)F

b
>

of

L =X

i3

4 '

SA

[P

o ol ihad
L orn ofm

Korean J. Ecol., Vol. 20, No. 1

mebx e o] el olafet A& HE MR
of ol ¥k tieFelaME A At Bad slow

\__

¥ 8

AT 1A Aol o] AR E A AT o
Fo ofgt YR FrEE AR HaksiAe] Asfe} H)
etk AbglR|o A AR = A Ao = nAlal, HHEA}
‘4» el S, 2759 59 FeX7 =%ten,

3E57E Fdasinh Hldg Ao N %”EH HAE, BEE,
A V18N SOl eeldlen, & 4%V 2HaI
dspie} e ek *@91 AR X] 251%0] peRch

: : 2 1713 ¢ DW/mZO]O*E} 2
sAlo] E¥she A9 é%f%*% e vt gl 2
2 Hjste] =9ton, 53] <l ZF @ FUbt Fls
Stk Aol A A E T Ao ojs) F4EE A% ?’%4
e A 374 kghha, 91 036 kgha, 2 30.6 kgha, 7

8.5 kgha, vkl 52 kghao® v]aksiz)el A 33.6
kg/ha, €1 0.19 kg/ha, 53*3 18.88 kg/ha, Z+ 7.8 kg/ha, v}
g 5.7 kghaoll wlal <Ja} 2g9] F3o] A8 S7HEe
Ao g Vet A $ XMEJ% AL AYARY F5E
o ARARYE AYEE dUERE UANNA AUYEF 2
Fo| 2 7195 @)

dgEH
272) P2 0 AR X AE

. 1971
38k 347 14: 96-102.

e, ol FH. 1982, ArabA] ] 23| Eol gk AJefEt
2 A S A 50 54-62.

A 1989, AupR-de] Abala]e] o) xpal A at FrhekA.
SHAPENA) 12: 285 295.

A, AAE, olFE. 31983, A5 4talr|e] A3
B 27] A4 %iOI. SHYEN 2] 6: 237-242.

191, A7 3] 1995 Tkl A Abslx|9f v]akala) o] A
S AR val AR 10 55-64.

119, 293, 1984, A AbslR) o] 2R3} o] 2h
of. SHJel#| 7: 203-207.

e, A4 1996, Y% AR AHEo] by
ke °ﬂ°k°ﬂ~rr°ﬂ PR E QR e 19 375
383.

bt 7188 1981, ool AAla) Eokel] o)zl 4l



February 1997

Bof g FAA 24: 31-45.

A8A AAATY. 1996, TAAERA ) 2AL 23}
®iA. p. 169.

AetE, 719, 1993, JAlE Ao AsiA] o Ak
of Fett2 vlal, SHUEA] 16: 429-438.

A% es. 1987, A7t 2urde B §&5
o ety A 9 B A 9T A
10
el

of X & Beo| aze] vlale]. a4 (11 119-130.
Allen, S.E., J.A. Parkinson, HM. Grimshaw and C.
Quaramby. 1974. Chemical analysis of ecological
materials. Blackwell Sci. Publishing, Oxford, 565p.
Boerner, R.E.J. and R.T.T. Forman. 1982. Hydrologic
and mineral budgets of new Jersey Pine Barrens up-

9 3197, H97. 1968 44, EF 2 EYngE

land forests following two intensities of fire. Can. J.
For. Res. 12: 503-515.

Chandler, C., P. Cheney, P. Thomas, L. Trabaud and
D. Williams. 1983. Fire in forestry. Vol. I. Forest
fire behavior and effects. John Wiley & Sons, New
York. 450p.

Grier, C.C. and D.W. Cole. 1971. Influence of slash
burning on ion transport in a forest soil. Northwest
Sci. 45: 100-106.

Hobbie, J.E. and G.E. Likens. 1973. Output of phos-
phorus, dissolved organic carbon, and fine particu-

Nutrient Absorption by Regenerating Plants after Fire 33

late carbon from Hubbard Brook watersheds.
Limnol. Oceanogr. 18: 734-742.

Lewis, WM. Jr. 1974. Effects of fire on nutrient
movement in a South Carolina pine forest. Ecology
55: 1120-1127.

Nelson, D.W. 1983. Determination of ammonium in
KCI extracts of soils by the salicylate method. Soil
Sci. Plant Anal. 14: 1051-1062.

Stark, N.M. 1977. Fire and nufrient cycling in a
Douglas-fir/larch forest. Ecology 58: 16-30.

Wagle, R.F. and J.H. Kitchen. 1972. Influence of fire
on soil nutrients in a ponderosa pine type. Ecology
53: 119-125.

Wells, C.G. 1971. Effects of prescribed burning on soil
chemical properties and nutrient availability. Proc.
Prescribed Burning Symp. U.S. For. Serv. NE For.
Exp. Stn. pp.86-89.

Wilde, S.A., RB. Corey, J.G. Iyer and G.K. Voigt.
1979. Soil and plant analysis for tree culture.
Oxford and IBH Publishing, New Delhi. 224p.

Wright, R.F. 1976. The impact of forest fire on the
nutrient influxes to small lakes in northeastern
Minnesota. Ecology 57: 649-663.

Wright, H.A. and A.W. Bailey. 1982. Fire ecology:
United State and southern Canada. John Wiley &
Sons, New York. 501p.

(19974 1€ 3Y H+)



