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ABSTRACT

This study investigated the effect of soil animals at forest fire area, and it carried out the mountain located at Jun-
dae Ri, Houeng-chen Myen, Ha-dong Gun, Kyoung-Nam Province, southern part of Korea. where burned out about
50 hectares on April 11,1997, Vegetation of the examined area absolutely dominated with the pines of 7-14 ¢m in
diameter and 20 to 30 years old and the rest were covered with mixed forest with a shrub such as the oak (Quereus
mongolia Fisch. Quereus variubilis B, Quereus dentana Thunb), snowbell (Styrax japonica. S, et, z), lacquer tree
(Rhus trichocarpa Mig), azalea (Rhododendron mucronulatum Turcz), ete. And there were simple area organized as
a herbaceous plant, and the burnt area was poor experimental sites, where litter layer and herbaceous plant
disappeared due to fire. and the unburnt area was rich in surface plant. dead leaves, twigs, etc. But ground cover
vegetations were poor in the unburnt area. The distribution of each animal groups, the seasonal fluctuation in
population density, the biomass of meso - macroarthropods and the relationship between soil animal and some
environmental factors were investigated and analyzed at each experimental area.
The result are summarized as follow:
1. Identified 257.087 individuals of soil microarthropods were classified into 7 classes and 24 orders of Arachinida,
Insecta, Chilopoda, Symphyla, Diplopoda. Isopoda and Oligochaeta., and identified 8,006 individuals of the total
meso + macroarthropods were classified into 7 classes and 20 orders of Arachinida, Insecta, Chilopoda,
Symphyla, Diplopoda, Isopoda and Oligochacta.

. Among the total soil microarthropods, Arachinida formed 70.9%. followed by Insecta for 28.4% and among the

total meso - macroarthropod. Insecta formed 57.6% . followed by Chilopoda for 23.8%.

3. Among the soil microarthropods. the population density revealed that Acari formed 99.68% in Arachinida and
70.6% in total soil microarthropod groups. and Collembola formed 87.9% in Insecta and 24.99% in total
microarthropod groups. Theretore, Acari and Collembola formed 95.7% in the total microarthropod groups

And among the meso « macroarthropods. the population density revealed that Hymenoptera (Formicidae) formed

669 in the Insecta and 40.55% in the total meso - macroarthropod groups, and Lithobiomorpha tormed 65.6% in

the Chilopoda and 16% in the total meso - macroarthropod groups. Theretore, Hymenoptera and Lithobiomorpha

formed 56.5% in the total meso - macroarthropos groups.

4. The advent density of the soil animals in the burnt and unburnt area appeared that the soil microarthropods were
reduced 42% more in the burnt area than the unburnt one. and that of meso + macroarthropod were reduced
16.1% more in the burnt area than the unburnt one.

5 The reduced rates of the soil animal density by fire damage were 41.7% in Acari, 44% Collembola and 41% in
Hymenoptera(Formicidae). But 63.2% of the Lithobiomorpha were increased and 18.9% of Coleoptera were
increased.

8%

6. The seasonal fluctuation of the soil animal density appeared higher in fall and spring than in summer, and
reduced individual numbers more in spring and summer of the second year than first vear in the burnt area. But
The seasonal fluctuation was similar to the population density of unburnt area and burnt one in fall, 1998.

7. The environmental factors alfecting the distribution of soil animals were the vegetation, the control of organic
matters, the amount of precipitation and soil moisture, etc.
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8. The soil microarthropods received a lot of the effect of the organic matter, vegetation, atmospheric environment

for foods and habitats than the meso - macro arthropods.

A €] ?—"é%"iﬂ Abm gl
Eofoll MAE D Qe FELS 8%
= Aoz odelx glem (FA 198
= (Dindal 1990)0.2 7] Hnukg z} 2|8} 37
sleirls FE7ke) EE7)E3 Av|ite
F-E-g A Ea gl
E EoF AR ESEEL 5o ndEY §4 =¥
of FFEE F - AR A MBS 2erladE
CEoF] Ak Tz AA, B °l W3}, FeA
= : Eelshahy

olo
2
4
9,
{4
=

s gloh (g 1971).

Jejan, oL B8 oknp A, Bofe) Fau LR, F
=bE 9 AL ol % FERe) s Aeh n)ae
olg = o8} 7ix] 37 2]l AR A 57 Az,
ok w2 et Aol 945 22 AN 29
o b 1 Foluh o) $xel A JHE WI Yol
A B¢ Am AgRME F2% 9AE A v
(Edwards2} Lofty 1969, % 7% 1985)

oo} ol X} BES AY WA BHT WA §
@ o FE AAL 247 SR Al AR,
9me AR shEle) el =oF g ANAE oA
gqe w1 ook 53 A A T AAE 284
e oheh £ FEel A4S 4F 428 33

)

=

oAk 2 _>{

Y
£

A5t = AbEel s
A e HAHe "PE%] 2A R 19943l & 433719 A
H2 780ha, 199534 6307122 1,013ha, 1996101+
5277 ©2 5367ha, 1997 el = 5247102 -2329ha®] Ak
o] 2A AR 1998)5H =4 B ASTH= AL 4
Ss) S8 WAl F7hshe AS 4 ik Abwe] o8
o Aakel Ale] aAEL Ae BE A7l MAse
7% A)go] Apgsle] MuTh nfebal ALRS AARR 37
o) sjwnk ohjel wepel whe wshel woF ol A4
s =F 52w 29 pldEels 2 AdE F1 At

ALE- o} ;}.Oéo]] _/]5}] A]—UﬂE,]‘—— xlx\jz—lcﬂ F/]— BN g%o]_,‘j_,
=ope] gAle] oishsle] MAIXZL weHgsA B3, teg
% 47128 Holz sk RaAEe] oo REom %
o Mt § DR AL Prok Be 5 R
mope) ¥ Pt Welrh A A3HE ARHA 2
4QlH, A olE 248 dols) sme =9 FEo
AAgpel A HaTTh ERET ANB) Far 15
o ARl f71%e) B (Rasl moFe] AeA gl w2
SN e BAeRms) Aanme A e

Aed 4 o] oaolanzl—b— Qle] eh( 1996).
Aol £op FRol vAL cdael istely szl 7
2. Huhta(1967)& B]%E}Oﬂ,Mets Farrier (1971), £33 &
[ (1987) 59 227} glond, 2] Vo) A% vl 4
Bo| gho] WAEANE, ALY FhA Aelol ‘HS& A7} e
A okar wElk AAA A e] Holol 3ol W w3 (£
1982; 4 1989; B2l 4 1991)8} AlHo] EoF n|AA %]
EAtl “lzl% odF (B 1996)ol| A =4 AR FET
Aro g AR 2]t 7FA&, 7:]/\]2-14:31 ok A H:]E}_(El
)5 2Rk om, 53] HmelA -7 2oHSel
B F7MA EREte] nEEde ¥ AR A el
1244 FEel A3 AF7} o} [l
ATE 1997 49 1149 7 io)
B Ao (°F 50hay& AL =
s Azt wlsAA A FAoz mobula

N

Hg

0

_Pi
g

=

ﬂX—
oot
_.Lw ol-ﬂ
o p“

o) =

R
B

4z %T‘%Tjr
Z U AAFEES Al ZABl] AR o3 =of
=2 “—JE b9l AR Z) X 7bo] AT}l ulel =of

Uyl ofgA wzhEe] Fise] shert
I ER A g ] FEe] A
Ao DAL TR AT
of W EA} A9 =k T8 UEE 2SS

-

ﬂ¢

M o Ly

1. ZAL el

_I = i B P =)
ZA} 2oL o] 35°08, 54 127°47'c2 A FAAL
AR ST AW 24T ofitez mIE 250-
350 mAfe] 2] = o o)t

ZAF 2l e 1997 44 1199 B2 SOha A= Eb
gl om Fig. 13} o] ZARA A At vlza
Qe AAWL 7|FEoz okusE 10m, 50m, 100 mell A
spsk 203 -5 18 (10X 10 my7f = A st AR

48 —



A Study on Soil Animal in the Forest Fire Area

—— . [ [ [ . . H
B 101 B 51 B 11 +0 v U sl
A A L L]
0m Bumnt ares Unburnt area
L
—t— o L o [ L L ]
B 100 B 50 B 16 0 U 10 U %0
20m 10m
60m 10m
100 m 50 m
-—‘L- L ] » L] L] L .
B 102 B &2 B 12 -0 U2 U s

Fig. 1. Topography of eighteen sampling points.

Table 1. Climatic data in experimental area from April. 1997 to
N()wmber 1998

An temperdturc(C) R.H: 7D.S. AP

Max  Min  Mean (%) (hrs)  (mm)

Apr. 229 5.1 12.9 65.7 203.2 95.7

‘97 Jun. 31.3 14.7 225 713 214 2332
Oct 247 5.12 14.2 62 2532 [.2

Apr. 21.2 10.8 55 75 1874 155.1

‘98 Jun. 247 168 205 79 111.5 333

N()V 159 1.61 79 70 1979 16.3

*R. H Rul wive humldm D S Duum(m 01 \Llllshln& \ P
precipitation

AF Ao mop AL FEAEY EOF A8 wAY
of Fahol o Abmi- 115 % Aske] el ARy
oz §71%S Wske Tywine] 2EAL sHPHon

o u
1 ste] on] goko]l AHAx= Soil hardness Tester (TMB-
590), A= Blume-Leiss2] 7% AL&E47]2 A}8-3le] &

@ﬂﬁq.
AN =7
z*} Aol AR AT Fge Qi sl AT A

E}XH A1y ﬁ} Hii}zHXl"é% g8 z2AF A9 (150 X 40
m)& Pos sk, zAR e Exse] Q= AEA

& zabslglon] 4 (19820 el Hsisich.

2. =AF A7)
1997 48] 19983 HU7EA] #(49), o5
S(11)el BA 270 el F 63] zApapalet

(o). 7+

Amount of

2 AMAstn o HA Z*}Xl"%ﬂﬂ AHHA A&
Lol & 1872 ATE (AT 10X 10m)dte] A& Xﬂ

oL

HH e A A (EdLZA5E)3 A4 AF

AgEoez Aagg HF3Hed,. 3F AA
7)1 (10 X 10 X 5 cm, metal frame)2. 2} At
A st Sz sod swH e
FREE A (M82 so)a, A A
1(30 X 30 % 10 em. metal frame)S A}£-3}

of 7 a7 V1A EES ALY PAEE o2 8
o A FRs A shedet.

xof ’\] = Tullgren appm'ntmoﬂ Ho] T2A7} Eot B
°§“]i;§7‘]%"?‘% F&39 3 FE3 B AHATES
70% ol gh-g-oll H.3shed o} ?r%%l B adalyEe o
A SR e (x 2008kl HEFST SAEE EFA

=]
o 254 3 wEgleda A g fegle "ol

-3 AAEEE 5523 Moz el mon A9

o e gl AR HeE MRS vl 28 de o

A Aol mot wpie Ao, gho} we F - oA

FEE AN AT AU AL e 2

FH 2 A ee 23shelvl (B9 2 1982: Luxton 1975).
74 _Tl_i.

Table 20| A ¥ uv}g} 7to)
pH IS Aot 1) Aol 4] ok wA eksto.
o, f7]1E Feke vizbi A sOmA| oA A 2] e9
00mAgew 445 83 ol A vepyed,

o7& s ete] ugzd o2y Woldpm wo}
#73} Abgo] Azbe] Aol whel vige) detalHy) o)
oz 3

Mol s, A1 100mX] Gel| A §-7]5-2)
gako] 23] 7hAE 9le abe] Moz vhE EAR=N
o msizlzb Zeys Azglch obeba 3 Ao B}
5200 o)7h Wk f71ee] g AAEAe)
T8 AMAel RF



Vol.§, No.2

Table 2. Edaphic datd in experlmental area

Korean Journal of Soil Zoology

December 2000

\Vs(xmplmg e
. snes P00 -0 ’Bll B10 B12 B51 BS0 BS52 BIOI BI00 BI02 Ul U0 UI2 USI US0 U52
Facter S i
pH 40 41 38 42 41 4”4 47 42 4.1 44 4% 4? 29 40 4.0 4! 41 4.3
OM 09 l O ()9 ()8 08 0.7 07 ()7 ()5 ().4 ()4 ()5 09 09 I () l 0 l 1 09

* Note ; OM : Orgdma mater. pH : Soil pH(1:5)

Table 3. Grade (°

. G) and hardness (mm/cm®. H) in experimental area

\\\Sampling ‘ [
S~ sites | 0 0 *O‘B]l B10 BI2 B51 B350
Kind

Gey s 10 /20T10.9 81 16 12 9
e | 1112 15124 120 1825 09
24} Ae] Arwr S 1470, 2o AxEx 3
o 1272mm/em’2 FAl x| B} w3 R Gl A Axr)
A vepgton. o] AL AbEg glaA] A G mw
o] M]EbA ARt wZo] Al 7|43 59 Yoz
Al vl A v} EoF Axr) AlgtsH oty Azt

w. 7t A7k Asbes)l At Table 37} 2o,

B A3t v A Aol RrEe] 9l AEAE 2
AR At 5 2AF A9 2R 317]‘:} AvhE7E gl
A Aderd o wiEEe iio]l FHUT (Que-
rcus variabilis BI), ﬁ%b}—?«(Quercus mongolica Fisch), o
FL-(Styrax japonica S. et Z), N (Rhus trichocarpa
Mig), Z# 1} 3 (Quercus serrata Thunb), AFR V- (Prunus
sargentii Rehder), ® 23 (Quercus dentata Thunb)E-o] -

Fogold. A7 T A 2ERE A9 4
Az 3 PE2e Z3N)E (Quercus serrata Thunb), 7]-2v
K- (Rhus trichocarpa Mig), V2 (Rhododendron mucronu-
latum Turcz) 50 2 AR A M= 2y HEZ23 =
SR el 2AFe] Aol AlBAe] wlekdt whi,

BB AN A BAEO 10emel] 2B FR

B ARzl AY Held AL WA A om, 1
232 wsgA el ShAA o)A BT WEE 4
st slgish

[}
= 570 2, FHAK (1980) - Dindal (1990) 52 77} 3920 2
5 - 223k vt glom, 2 (1984) = F5A g AjeA
< ez A A (1996)0M 57 AP - Ba 3
3L, (1989 = FofA| o] ARl 67 1888 2A} .
I} B AR A Table 4, 59 o] Eofn|AA A%
ol 77 245, F Y 5 Ee) 77} 2280 AEH oM. o

B52 BI101

B100 B102 /U1l U0 UI2 USI US0 U52

18 15 10 20 155 11523 12 9 18
132 115 12.8

— — S S

1?7\95 10.2 ll.l 96 10.5 106

52 FAL Av)7}(Arachinida), $327} (Insecta). #| |7}
(Chilopoda). o 2] 4] 7+ (Symphyla). =3 7) 7+ (Diplopoda). &
374 (Isopoda). Bl % 7} (Oligochaera) ¢] 3 o}

B 2o Aol mebuladxEre] TUTANE
Table -] 4 2t AH mobo] 282 SR A 7
nl7tel 18227502 709%2] 717 e A Sul &S
Bowm TZ7lol 73064704, 28 4% 2 ‘/}E}L]- o]l5 24
o] &7} 25533970 4),99.5% 2 F A $oj2 nelch

Hul 7ol A 2ol B-0] 181,687/0A) 2 99 7%= x}#| 5}
T AAFEEANE 107%2 4 22 AR nEs
veplon T ohgo] B 7}e] EE7] Zo| 64221704
2 £2S 99%E Assen A R
25%2 Sl B EET)Eo] 245908 A= AHA =B
oA} 95.7% 2. viehdel,
oAe FE AN = i
AFEE ML (HE 19840} AbEo] Eoku 4%
= oldke =AE W (H 1996), L
ol 7ol EoFEE Aele) v ool a
B 5 1089 2 Al P A b
HellA el AL B (8 1980),

1989), Ak 23| E%Dli@ﬂ%%*ﬂl 2
QA (HE 19919k W] 5w A3k vehdk
YRR B3 AL Tl 2o 2= ol

] %’%o o) 44950 = 57.6%2) 71 w2 A5
gj o] t}go ]Lﬂﬁﬁi/\‘] 1.89670 4], 23 8% 2]
< H&& el
FEo A W E (Ffujp)e] 3 J947 |2 65.9% o)™
AA FEFMNE 400%2 M 2 fae vgs v

o A 7}l A= B2 7} | 24370 A, 65.6% 2 A A
FTETANAE 15.6% 2 vwA 2 faS v gl i"#—r
Aok GhEo e w5, A3t WA, Ane

=

el g WA BEweld Axse ulgt

YA 5B R2y

ﬁ
ki
o
P o
ey
N
4ol ouE 2o

(R



A Study on Soil Animal in the Forest Fire Area

Table 4. The number of individual of soil animal in experimental area from April, 1997 to November, 1998

(1) Microarthropod
Sampling
sites
Animal

Arachinida
Acari
Araneae
Psceudoscorpiones

Chilopoda
Geophilomorpha
Lithobiomorpha
Scolopendromorpha

Symphyla

Diplopoda

Isopoda

Oligochaeta

Ellnsecta
Collembola
Hymenoptera

Foemicidae
Coleoptera
Diptera
Homoptera
Thysanoptera
Psocoptera
Protura
Archaeognatha
Diplura
lsoptera
Lepidoptera
Blattaria
Hemiptera
Total

(2) Meso - macroarthropod

Arachinida
Arancae
Pseudoscorpiones
Chilopoda
Geophilomorpha
Lithobiomorpha
Scolopendromorpha
Symphyla
Diplopoda
Isopoda
Oligochaeta
Insecta
Hymenoptera
Formicidae
Coleoptera
Diptera
Archaeognatha
Isoptera
Lepidoptera
Hemiptera
Orthoptera
Diplura
Blattaria
Homoptera
Total
Biomass

" Note 1 B - § 1 border site (site: 3). B burnt area (site; 9), U - unburnt area {(site: 6)

Tbté) 7

31,240
76
27

84
136
13
70
8

4
11,292

783
196
101
395

6
44,537

35
285
10
88
18

934
190
39

1.813
1932¢

B-S

Ave.

10410
25
42

8] ]
(USROS L A

3761

261
65
43

231
20

6
1
]
2

14.848

* Note : B - § @ border site (site: 3), B - burnt arca (site; 9). U : unburnt area (site: 6)

38
95

39
16
0.3

31
63
13

03
1.7

0.7
0.3

1
5

604

0.644

—5] —

T();al

55432
142
54

259
297
34
75
44

o

19016

1,387
365
175
545
101

43
10
0.1

-
1
0.1
4

77998

176
65

270
594
29
209
28

0.3

842
435
149

0.1
0.2
2.826

372g

Ave. Total
6,159 95015
16 173
6 96
28 302
33 209
4 26
8 161
5 12
2
0.6 3
2,113 33,944
154 1,959
4] 322
19 94
ol 1,803
1 120
5 73
| 20
4 0.7
6 1
0.8 57
0.1 [0
0.4 8
8.666 134,522
20 250
7 141
31 226
66 364
3 36
23 331
3 23
6
5 1
94 1.438
48 366
17 [15
4
0.6
0.3 9
2 18
.1
15 3
17 3
314 3367
0402 T 4Xig

15,941
29
16

50
36

27

0.5
5,667

327
54
32

301
32

13

240
61
19
0.7

2

77777 561
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35.6%% AAA. FA) Aol e Nulfol 208%, 57 Ax AASETF AL 270)FRE] Aoz o

WFel 21%. HAEH Kol 154%2] M2 AANM  Hb 989 119l AMel AL F7HIgich W w)sha) A
616%% AAsAom JEbt 384%% AU HAA el B Ahgel By M AN nole
QA MAS gz o) Al Re 9% ARG 4%l 9T 119 ARINE 1092) H4eke] 12mme) 7]
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shAl7E A (97.4. 103 F 12} A A (97.4.26) R 62}
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Table 6. Total meso - macroarthropod fauna at each sample sites in experimental areas from April, 1997 to November, 1998.

i\ Samp]lng - -
~_sites 40 0 -0 Ave. BIl BI0 BI2 BSI BSO BS2 BIOI BI0OBI02 Ave. UIl UI0 UI2 USI USO US2 Ave.

Animal
Arachinida
Araneae 49 42 27 39 2 42 42 1 12 M 9 S 20 4 50 50 37 45 27 A
Pseudoscorpiones 7 10 8 8 9 18 19 3 3 ! 5 7 7053 24 10 10 11 3304
Chilopoda
Geophilomorpha 18 51 16 38 23 52 26 18 40 90 8 9 4 31 39 9 37 48 21 72 38
Lithobiomorpha 155 52 78 95 75 78 63 44 93 76 17 83 65 66 70 69 50 52 48 75 6l
Scolopendromorpha 4 5 1 3 7 3 8 2 1 5 2 3 6 7 5 5 6 7 0
Symphyla 53 12 23 39 23 58 46 6 38 2l 8 9 23 67 13 40 45 15 U5l 55
Diplopoda 12 5 I 16 25 6 | | 8 4 | 3 | 24 3 | 12 4
Isopoda | 0.3 6 l
Oligochaeta 1 | | 0.3 4 1 |
Insecta
Hymenoptera
Formicidae 200 419 314 311 36 80 170 72 93 77 26 250 38 94 141 147 57 614 131 348 240
Coleoptera 9 39 61 63 61 8 112 34 39 57 12 14 22 48 74 64 56 4 35 8 6l
Diptera 14 5 20 13 6 4 o4 6 13 10 32 15 17 2 16 20 18 8§ 3l 19
Homoptera 2 0.2 3 | 13 3
Orthoptera I 03 ol
Archaeobnatha | 03 4 0.7
Isoptera 5 1.7 S 0.6
Hemiptera 2 0.7 3 2 | 8 2 1 10 7 3
Lepidoptera i 9 | 4 1 1 | 0.3 4 3 2 1 2
Blattaria 1 0.1 | 0.2
Diplura 2 13 3
Total 612 650 S50 604 276 430 559 205 332 36 89 395 172 314 518 407 332 897 328 885 561

Biomass () 0.831 0695 0.406 0.644 0.502 0.482 0,563 0,476 0.3340.536 0.277 0.336 0.2140.402 0.537 0,535 0.655 0.577 0459 1518 0714

— 54 —



A Study on Soil Animal in the Forest Fire Area

b A7 $AHEe U Fags AHEME Fig o
T zeh EF sh A & 1k A3 97 49 20)elA A
Z2¥ xofu| x| gl g Wistd | Hel] Blted
Lol F7h 62.30%, SR/ 73.3% 7} 2had)
ow 13} el Fxl 7k [1slE el A A FHede
ol 7oz Aztsivt

220 (979 649 27a)ellA HES BEofiadAEE
Zol| A BlE A x| del w]Ele] Fa A|He] hags HH.
S-of F7F 68.3% . B2V H7F T5.6%olvi, A A A o= 13}
AR BTt o 14%7F Hask Hlog ol AR st
ko] A7} ] wx Aot A R f1E &
g akel ®of H-Eo] Holst 1=
w3 epHE woliFo] ZeEdv] wioz Ytz

SRl AR detelAl AL shalm A ae] 45 4]

I R

1) Meso - Macroarthropod

700 T - Total
[ @ Arachinida
600 | -+ Chijopoda
|
‘gj 500 , © insecta
B l
2 i
B 0
= i
° 300 T
S0 |
§ 200 J
00
O i - ;v,., _— — S S A,,_ -
T’N U B.S B

Sampling Sites

=

2) Dominant groups

~ Formicidae

380 9 Coleoptera

300 - ~o | ithobiomorpha
org - © Others

200 |

150

100

L .4—@

O N .,,’r T
7‘ U : B.S

Samp!ing Sites

i

e e

Numbet of individual
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Table 7. Correlation coefflclents between soil environmental faclors and the number of individual of soil ammals in experimental area
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