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Effects of Grubbing by Wild Boars on the Biological Activities of Forest Floor'

Sangsub Cha’, Sang-Hoon Lee’ , Hee-Myung Chae’, Jae Kuk Shim®>*
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ABSTRACT

This study has been carried out to determine the effects of disturbances from wild boar grubbing on the
functions of ecosystem. The experiments was performed in Mt. Jumbong of Long-term Ecological Research
Sites of the Ministry of Environment. We measured soil physical properties, soil respiration(CO,), microbial
biomass C, and soil enzyme activities from both disturbed and control plots. The disturbance sites were divided
into two parts, mounds and pits. Soil organic matter contents were highest value at the control plots and lowest
at the pit plots, respectively at 20.22% and 15.52%. The soil bulk densities were highest at the pit plots. Soil
microbial biomass C and CO, evolution were significantly higher at the control plots compared to the disturbed
plots. The results were positively correlated with soil organic matter contents. The cellulase activity and
invertase activity in the soil showed similar pattern as the microbial biomass C and CO; evolution results. The
cellulase activity and invertase activity in the soil were positively correlated with soil microbial biomass C. Soil
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organic matter contents seemed to affect the soil enzyme activities. The nitrate reductase activities were highest

at the pit plots, which showed positive correlation with soil bulk density. The study results showed that the

grubbing disturbances by wild boars induced the changes in soil properties, which affected soil microbial

activities.

KEY WORDS: SOIL ORGANIC MATTER CONTENT, SOIL BULK DENSITY, SOIL RESPIRATION,
MICROBIAL BIOMASS C, SOIL ENZYME ACTIVITY

N2

A A A AbEolu 59 F4, LEjar Izt 3
& 5ol o3k wekE gAY 29} 7sS A=
F923% Q2lo|t(Oh et al., 2001; Lee et al, 2009; Ritter,
2007; Tierney and Cushman, 2006). W32 dypa oz Al
EiA WollAl AlE7H4 o]AdS S7HA71AL & S
FASH=E A a4r AgIria gEA Ut
(Tierney and Cushman, 2006). AA| A& 23] oA &

227 B 25 283 mady 5 22 84 29
2 Ao wfe BstA Hxahd, 13 34

o|ZAL AEFF] AL F273 AEo|tRobertson et
al., 1988; Tragmar et al., 1987; Koch and Matzner, 1993).
W= X](Sus scrofa coreanus Heude)= LA & Bl=) 2|2}
o 45 Fo2A opeld 14 B3 U E45 5
shto ]1:} T10] AL Ao g AR Juii) Wme) &
% 40 AFF 5 TRIE Hol S B ofe) Wolel Fo
A B8] Zpnse) dujel EEee} 4Ee] M 59 F
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& A% A WAL B 2EEES Hotu] 99
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5% A4S, S5 AAS SeE A E 15-T0cme| E
F1} JHL AojF= ZFE 2 3HcK(Ineson, 1977,
Genov, 1981, Kotanen, 1995; Pinna et al., 2007).
AR A QR e RS Rt
F580 YEA AL WA 0|t WeAle L7hgHo
2 Bopo] R AR oot 47 SHE Vst
Z) 4= )=d|(Tardiff and Stanford, 1998; Van der Wal et
al, 2007) o8] Ho] A= AE 229 i T A=
2R 243 A 5 AT B4 WstE $ET 5
S, A oR Eofo] feARE §7120) A3 ke W
spAA mopel 2o, sah 4Bt 549 WsY 5
Qlth(Bardgett and Wardle, 2003; Jefferies et al., 1994;
Risch et al., 2010).
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ko, Bratton(1975)1} Singer et al.(1984)2 B z| o] =
= B MAS 7HESIA7)AL, EoFe] pHeF ey
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Figure 1. Map showing the study site in Mt. Jeombong, Korea
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WEh R (Sus scrofa coreanus Heude)2] A mEto] EoFo] AHEEA EAo) njx= gk 905
ok 20ColA 1AIZE FHEAIZT &, 460 nmoflA SHEE Hhaegh slefz] o] weto] BEQF| 7l Tl 3= 4
243}t Cellulase®] 4L carboxymethyl sodium okt Aol Ax|skgch Bz o] wmeto] Eoko] Eba

salt 71T ASHYL, invertasels $ATLE 71WR ol v Gl AL ofel @7k Ak, L
slo] olAE|o|E W E A7}t 500 oA vreA|7 & TAT} F7HA 7| AU(Singer et al. 1984), JFS w2 %]
aio] oA BEEEE FFIAE 690 nmoj|A =435} F3}4UH(Groot Bruinderink and Hazebroek, 1996; Moody
Th(Schinner et al., 1996). ZAFE}LY & 4Ax(nitrate reductase) and Jones, 2000; Cushman et al., 2004; Mohr et al., 2005;
o] AL potassium nitrateE 7|ZZ 5] ammonium Tierney and Cushman, 2006), 714~A]7]=(Mohr and Topp,
chloride bufferS % 7}5}a 25T oA WHEAIZ] & G 4o 2001) thekst gro] ubebydc

ofaiA B N0y L 520 nmolA S5tk olefet Y EoFe] HElAo] ofgk Weke: thopstar o]
A7 ATe] BAH LS PASW ver. 180 GSW(SPSS A9l BPUIAA L G Fo M el HEHTY
Inc)& ol §3fol, HFBHALAHI ANOVA B4 510 o chokeh 932 vld Ao= Azher.

W, foleas svum dgelar.
Table 1. Physicochemical properties of soil at each

241 Ol -7 %F m.icro-topographic site after di.stqrbed by
EJ'I. = L= wild boars(mean+standard deviation)
1. E9o| 0|5lstX™ EM Control Pit Mound

Organic matter(%) 20.2+6.2a 15.5¢3.0a 16.9+1.7a

EoFo| 21|33z EAHF} Bulk density(g * em®) 0.61+0.16a 0.82+0.15a 0.59+0.12a
A q—ok 517 UFERgT} Eoko] 8 MM L Rl Eoko|A] Within a row values not sharing superscripts(a and b) differ
=1 as .. s
0.606 g/cm o9l A|ut 10| HERe: 0.821 g/cm Sl significantly(P < 0.05; n=3)
7} 0.588 glem’= ZAE| QAW EAF 072 903} 2}o]7}
UElA] o¥kth(Table 1). Singer e al.(1984)-2 Hwjz] ] 2. EY
W B HollAl= asko] Haf|A oA =k
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Figure 2. Comparison of (A) soil CO, evolution and (B) microbial biomass after disturbed by wild boars.
Vertical bars indicate standard deviation. Within a row values not sharing superscripts(a and b)
differ significantly(P < 0.05; n=3). Control, non-disturbed site; pit, surface soil removed site; mound,
piled soil by digging activities of wild boars
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Figure 3. Relationships between soil organic matter content and (A) soil CO, evolution, (B) soil microbial
biomass C after disturbed by wild boars
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Figure 5. Relationships between soil enzyme activities, (A) cellulase and (B) invertase activity, and microbial
biomass after disturbed by wild boars
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Figure 4. Comparison of soil enzyme activities, (A) cellulase and (B) invertase activity, after disturbed by wild
boars. Vertical bars indicate standard deviation. Within a row values not sharing superscripts(a and
b) differ significantly(P < 0.05; n=3). Control, non-disturbed site; pit, surface soil removed site;
mound, piled soil by digging activities of wild boars
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(Kumar Jha et al., 1992; Dick and Tabatabai, 1992; Dick,
1994). Cellulase®} invertase, #|&=AS}Ia A2} peroxidase

= A9 djAte] o3t FA(Sinsabaugh er al., 1992;
Sinsabaugh and Linkins, 1992; Schinner et al., 1996)=
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o= 92 dtc(Rai and Srivastava, 1983; Eivazi and
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Figure 6. Comparison of soil (A) phenol oxidase activity and (B) peroxidase activity at each micro-topographic
site after disturbed by wild boars. Vertical bars indicate standard deviation. Within a row values
not sharing superscripts(a and b) differ significantly(P < 0.05; n=3). Control, non-disturbed site; pit,
surface soil removed site; mound, piled soil by digging activities of wild boars
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