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Effects of Artificial Fire on Soil Chemical
Characteristics and Vegetation in

Saebyeol-Oreum Parasitic Cone, Jeju Island

Jin Kim

Department of Construction and Environmental Engineering
Graduate School of Industry

Cheju National University

Supervised by Professor Youn-Keun Oh

Summary

This study was conducted to determine the effects of artificial fire on
the changes of soil chemical properties and vegetation in Saebyeol-Oreum

parasitic cone, Jeju Island. The results were as follows:

1. Before the fire the pH of surface soil (0~20cm in depth) decreased

with the decrease of altitude, while the pH of surface soil showed no



significant differences among different altitudes after the fire.

. After the fire, organic matter content of the soil was lowest in the
middle elevation. This is because flammable materials such as
firewood and dried grass were used for setting fire.

Concentrations of total nitrogen and available phosphorus in the
surface soil were not significantly different between before and after
the fire.

. After the fire, contents of potassium, calcium and magnesium except
those of sodium showed significant differences among different
elevations. Potassium and sodium contents decreased after the fire
whereas calcium and magnesium contents increased. On the other
hand, total base contents, cation exchange capacity, and base
saturation did show significant differences among different elevations
as well as between pre- and post-fire.

Imperata cylindrica var. koenigii and Miscanthus sinensis were
dominant in Saebyeol-Oreum parasitic cone. After the fire, some of
plants such as Ligularia taquetii newly appeared and importance
value of most plants including Imperata cylindrica var. koenigii and
Miscanthus sinensis changed. For a better understanding of the issue
on the fire effects on vegetation change, further studies such as

long-term monitoring should be needed.
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Fig. 1. Map of soil sampling area in Saebyeol-Oreum parasitic cone of

Jeju island.
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Table 1. Characteristics of stands and mineral soils (0~20cm depth, n=6) in

Saebyeol-Oreum parasitic cone in Jeju Island. Values are averages

of plots with standard errors of the mean in parentheses.

Control Before fire
General stand characteristics
Latitude (N) 33" 21’47 33" 21'47
Longitude (E) 126 21’34 126 21’34
Above sea level (m) 519 519
Soil characteristics
Texture Silt loam Silt loam
Depth of A horizon (cm) 414 389
pH (1: 5 H0) 6.00 (0.34) 5.97 (0.30)
Total N (%) 0.60 (0.25) 0.50 (0.15)
Available-P (ppm) 6.40 (2.07) 6.83 (4.44)
Organic matter (%) 13.36 (5.34) 10.21 (2.96)
Exchangeable Cations (cmol’ /kg)
K 0.53 (0.11) 0.56 (0.36)
Ca 2.47 (0.86) 2.33 (0.93)
Mg 1.87 (1.21) 1.91 (1.32)
Na 0.23 (0.03) 0.23 (0.05)
Total base (cmol’/kg) 5.10 (1.81) 5.03 (1.98)
Cation Exchangeable Capacity (cmol”/kg) 25.21 (3.25) 23.72 (2.71)
Base saturation (%) 20.23 (3.84) 21.21 (4.51)
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parasitic cone. Vertical bars are one standard of the means. The
same letters between before—fire and post-fire are not significantly

different at p=0.05.
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Fig. 4. Changes of total nitrogen concentrations (%) following wild-fire in
Saebyeol-Oreum parasitic cone. Vertical bars are one standard of
the means. The same letters between before-fire and post-fire are

not significantly different at p=0.05.
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Fig. 5. Changes of available phosphorus concentrations (%) following
wild-fire in Saebyeol-Oreum parasitic cone. Vertical bars are one
standard of the means. The same letters between before—fire and
post—fire are not significantly different at p=0.05.
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o

5) A& Fol2 &, T 71FF R ol AL ZF(CEC)

shqlol o3 EoF A8 Fole B, E AVIFY 1Ew Fole AnE
o] Wats e AT Table 29 22U 39 e WE KTFS 43I

0.36 cmol ' /kg, =57} 046 cmol /kg, 183 371 0.85 cmol /kg® F-91E K&
Fo o] BAAQ Aol= A= Ao YERSHTHP<0.01). 3 Fo] Hit K
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Z QA R Zol7} gl Aom YERETHP<0.05). ZF FeER 59 d &
2 vuwdk A3 A= 036 cmol'/kgoll A 0.65 cmol /kg, S5 0.46 cmol /kgoll
A1 042 cmol /kg 183l 3k 0.85 cmol /kgoll A 041 cmol /kgZ 8+ & S
o} oM Kol adh Aoz ye ok (p<0.05), Aol 239
7 Ao ® yeht dAE A3s HolA Fdth(p<0.01).

g9 e At Cagtde AF9F FH7F EF 256 cmol /kg 18] 57}
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Table 2. Changes of cation contents (cmol/kg) in soil after wild fire in

the study site (soil depth=0~20 cm, n=6).

Total

Base

K+ Caz+ Mg2+ Na+ base CEC Saturation
Time  Part
(cmol” /kg) (%)
Before U - 0.36b 2.56a 2.25a 0.24a 5.41a 21.78b 24.84a
fire PPET 1515 4094 +1.78 4005 +0.73 +1.93  +2.11
Vidile 046b  2.56a  220a 0222 544a  23.68ab 22.97a
+0.09 +0.11 +1.19 +0.03 +0.36 +3.32  +3.13
Lower 0-85a 1 187b. 1.29b  0.22a  4.23b 25.70a  16.46b
OWET 1050 +1.28 +0.80 +0.08 +0.67 +0.99 +1.54
After ., 065a 276b 344a 0.17a 7.02b 2523a 27.82a
fire PP 1054  +1.62 +1.39 4002 +0.89 +£222  +3.09
Vidile 0420 434a  35la 0.18a  845a  2556a  33.06a
+0.35 4242 +1.31 +0.03 +1.03 +1.73 +2.14
Lower O-4b 311b  1.91b  0.2la  564c  25.92a  21.76b
OWET 1026 4262 +1.25 +0.07 +1.05 +1.90 +3.52
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ol7} gl Ao yewth Y Fo H Cad@Fe FH7F 344 cmol ke,
ZH-7} 351 cmol'/kg, Z28]aL d5-7F 191 cmol /kgZ GA] F 7ol = B
kol 7k e Ao R YERSTHp<0.05). 2 FeE R 3] M $&5 ¥
W3 Ay JEE 2.25 cmol /kgol A 344 cmol /kg S5 2.20 cmol /kgoll A
351 cmol /kg 28] 3L 3} 1.29 cmol /kgoll Al 1.91 cmol /kg2 EE F-9 o
A gy § Mgdtdol S7hstdlon, aike] o4l Aol7t e Aow v
B tH(p<0.01). o9t #2 B2 Ko A¥ae it = AolAw Cadl 4
e dAHE= Aoz YEyth o9 e A= Mg Caditd 73k
ABBAE 7HAH Park, 1997), W3l A3d T3 [FAFSIHFyles 5, 1994) &
ATAdet A H = Flolnh
3t A9 HiF NagtZe AHH-7F 0.24 cmol'/kg, =571 0.22 cmol'/kg, L
23 3F5-7F 022 cmol /kg® F-91¥ Nagh#ke SAIHA 27t gl o=
vebsoh 39 %o H
cmol /kg, L8] 3H-7F 021 cmol /kg® Al F-917tel= FAA 2ol 7t
Sl Aor Ueyth 72 S e o9 A3 55 vugk 43 dEe 024
cmol /kgoll A1 0.17 cmol'/kg, 5= 0.22 cmol /kgoll A 0.18 cmol /kg 2] L
-5 0.22 cmol'/kgoll A 021 cmol /kgZ BE F-9olA 319 F Nadghzkol
aEoH, Aol e FAHSE FoAQl Aot e Aoew Y

ot

l‘:li

Nag &S A57F 017 cmol'/kg, S57F 0.18
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Table 3. Variation of relative important values of vascular plants
distributed in quadrate in Saebyeol-Oreum parasitic cone

(Before fire: Oct., 2004, After fire: Apr., 2005)

Upper Middle Lower

Scientific Name Rorean Before After Before After Before After

Name fire fire fire fire fire fire

Imperata cylindrica var. koenigii W 30.5 20.9 24.6 20.4 34.2 41.4
Miscanthus sinensis ZH Al 162 131 144 281 6.1 35
Artemisia japonica | w) 2= 10.5 15.8 15.6 6 3.8 -
Artemisia princeps var. orientalis % 34 - 79 6.4 35 8.8
Pennisetum alopecuroides =R 2.3 - 5.3 - 139 1.1
Agrimonia pilosa A= 1.8 15.2 - - - -
Hydrocotyle japonica A 5= 3] vt o] - 1.6 2.5 4.2 35 4.6
Vicia unijuga LR U= 3.3 - 5 - 44 1.3
Potentilla fragarioides var. major %A% - 6.7 - 48 - 1.8
Tulipa edulis ARA} AL - 19 - 10.8 - 1.2
Isodon inflexus Abuksk 47 = 2.7 2 2.7 -
Cirsium japonicum var. ussuriense 4737 15 3 1.3 29 25
Oxalis corniculata sj o] vt - - - 8.1 1.3 15
Pteridium aquilinum var. latiusculum LA} - - - 2.9 1.9 4.6
Rosa wichuraiana E7HAUE 15 - - - 4.4 3.4
Sanguisorba dfficinalis Qo] & - 2.2 - - 2.1 3.8
Rubus parvifolius SR 2.1 - - - 3.6 15
Carex humilis var. nana ey 2.7 4.1 - - - -
Stephanandra incisa En e - - 4.8 2 - -
Lespedeza pilosa o) M) 1.7 - 2.3 - 2.1 -
Ligularia taquetii AF - 1.6 - 2.5 - 1.2
Lespedeza cuneata H] =2 - - 3.8 - 15 -
Viola mandshurica A v] 32 - 1.5 - - - 3.7
Rumex acetosa T3 - - - - - 51
Elsholtzia splendens B 2.7 - 2.3 - - -
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Table 3. Continued

Korean Upper Middle Lower

Scientific Name Name Before After Before After Before After

fire fire fire fire fire fire

Luzula capitata ot - 1.6 - - - 2.9
Lespedeza virgata EA1E 16 - 2.3 - - -
Viola violacea AFAmE - 3.9 - - - -
Aster scaber 23 2.5 - 1.2 - - -
Potentilla chinensis o X 16 2 - - - -

Dianthus superbus var. longcalycinus <3| #o]%2 36 - - - -

Lespedeza cyrtobotrya AR 1.7 - - - 1.8 -
Justicia procumbens HumE gz - - 1.3 - 1.8 -
Viola grypoceras A A B 2 - - - 1.8 - 1
Senecio integrifolius var. spanthulatus <o) - 19 - - - -
Galium verum var. asiaticum EvE - 1.6 - - - -
Cocculus trilobus Aol s 15 - - - - -
Aster ciliosus 7N &5 - A o] n - 1.5 - - -
Pulsatilla cernua ZResishmE - 1.5 - - - -
Taraxacum mongolicum e - - - - - 1.5
Allium thunbergii AbR-Z 14 - - - -
(linopodium chinense var. parviflorum &% °]% - - - - 14 -
Angelica decursiva EIR=REe= 1.3 - - - - -
Arabis nipponica =) - - 1.3 - - -
Ranunculus japonicus EIBEIRIA) - - - - - 1.3
Hypochoeris radicata A E - - - - - 1.2
Persicaria senticosa e L V] - - - 1.2 -
Corchoropsis tomentosa 77X - - - - 1.1 -
Persicaria nodosa ZM9 4 - - - - 11 -
Ixeris dentata & uk7 - - - - - 1
Total 100.0 100.0 100.0 100  100.0 100.0

_22_



o

ol
o
ol
HH

A3 (Table 3) T %7}

oot wet

e

ol wjste] wi-¢-

A7+ e

&

PN
s

. o e

ol
ZO

—~
fils)

ZO
N
Nfo
B
jant

ol
3K

109 o] =A YER

S AtSelA 109 0] 4

t}HFig. 6).

)
o
ﬁo

—_—

0

ai

—_

<

THo

ol

7} 8.3 ©]

9.8% uEtukt. 1y 3hS)

-

s

ol =

= vehbA g,

AL A Foll A

2 3}s

7} 1.39)

iy
o
o

fite)
Bl
ol

_23_

gl s o2 ynjva, foixte], S}

2ol thdAolyt 4ol &2 JNA



(a)

300

250 r
—o— Upper
200 —=— Middle

—aA— Lower
150 r

R.ILV.

100 r

A
50 | T
A

00

Oct. Apr.
M. sinensis

(b)

450

A

400 | /
350 A

300

250 r

R.ILV.

200 r

150

100

50 r

00
Oct. Apr.

. cylindrica var. koenigii

Fig. 6. Variation of relative important values of Miscanthus sinensis (a)

and Imperata cylindrica var. koenigii (b).
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