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M B

AlFZ A (Sasa quelpaertensis Nakai)= A|5I=
AHAYE SAH0RE B2 U2 FIESHY

AR} SArlo] Geht B% ApEe) 76% o) Wl glek

Abstract: We investigated the tritrophic interactions associated with elevation and open-
ness of dwarf bamboo (Sasa quelpaertensis Nakai) vegetation on Mt. Halla, Jeju Island.
The interactions between dwarf bamboo plants and its consumers were investigated in
four study sites with and without canopy along the elevation gradient. The ecological
traits of dwarf bamboo included leaf area, water content, nitrogen content and carbon/
nitrogen ratio. Arthropods were collected using a sweeping net and they were later divid-
ed into three different feeding guilds: herbivorous, omnivorous and predators. We found
that the elevation and canopy openness on dwarf bamboo vegetation was positively
related and as elevation increased and canopy opened, the bamboo densities and C/N
ratio increased. However, the leaf area, water content and the N content decreased. The
study sites with closed canopy indicated a relatively higher species richness of arthro-
pods including insects. We concluded that the tritrophic interactions is closely related to
the ecological characteristics of the dwarf bamboos, which is affected by elevation and
canopy openness.

Keywords: biodiversity, dwarf bamboo, Mt. Hallasan, Sasa quelpaertensis, tritrophic
interaction

(Lee et al. 2010; Cho et al. 2018). At W S ThF (Sasa sp.)

7t SASH =W S to] 2 o] FH AlEo] 74l

ShepAt A5 dAIs] mgfste] IAAZ] AL, 2T BREE
E g £} WolE IgAett (Nakashizuka 1988; Li et
al. 1992; Peter et al. 1992; Park et al. 2012). -1 A7} Th2 4]
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= o e A B9k oy e} aikR|tof] A Ak
SFRPAIA 2] (Empetrum nigrum var. japonicum), 31 158
S (Gentiana chosenica), "3 Z (Primula modesta var. hanna-
sanensis) 51} = AE-2 AE9]7]0 A3l 1Th(Cho et al.
2018).

Srepihe st of] whet 519t 2R AGTE B
o1 91O (Yim et al. 1991), A THE FJ5t= AlE2
g Hste) gizret Fo2 A= o] Utk (Kim 2008). Al
FxIdE getihe S0 2 ST 400mol4] 1,900
m7HA] BZ H97} B (Kim 2008), _I_Eoﬂ e TRt
A o] stRAY o= 2] Al Qlvt 23R+ ALk,
w2 9 Q)R] Fol mEt 2HT, ‘Eﬂ’%] FE7F 2B
E (Kudo 1980; Katagiri et al. 1982; Yajima et al. 1997; Kim
2008), 1158 A2 slfatete] AH A 442 olsfistal
2 S 2AT Bt U

4 7184 (Light availability)<> SHE Al Ao JAFskAL
AEste g) lolA 7 Fa38E 9910 2 Z-89TH(Geor-

ge and Bazzaz 1999). = 23l 75 O}EH AFSH= L
HAe 1B W, F 24, 12 U P RES 0RO
2 9 1842 Kol A 452 Feke AL ol
e}, Grepirel Ema AZE A G4 o] of
298 S48 @7ET A (Kim 2008), ST
ol ke A= oF 47} wlufsi) ahol, 42k e] £
ol we el sl VS| aT 977} R

IS, WS, Srelt 5 g 255 2R
(Sasa spp.)E 71542 o]-&5tA L HE] (shelter) 2 ©]-§
2ttt (Stephan et al. 2017). 95 &9, Thoressa varia (Murray)
(UHE) = X317 (S. veitchii) & A47do17] 918l 415}
a1, G5sh] ARt Aoz AER (1de 2004). -2 L]
A HIEVH] (Lethe diana Butler)7t 23 E Holz
Sh= Zo 2 43 A Itk (Kim 2012). 1Y AlFEE &
Ft =il skl Qle 3Rl AAshs 45 +
Xloﬂ et A= A9 o] R 7] k7] wizel, 23]
o o] BT} 4TAES o TE0] DY A7V} B

olr

o] Bel BoAe Ml 24 Y 7A8
A3t &= QI (Kyto et al. 1996; Throop and Lerdau 2004).
e 250 ATE

s Tt 71 <1 Plant apparency

hypothesis (Feeny 1976)2} Resource availability hypothesis

250 ©2019. Korean Society of Environmental Biology.
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R, AL, T Aol LR S

ge 15011 we} o=

m)o A= A, 3

Table 1. Information of study sites on Mt. Hallasan National Park,
Jeju, Korea

Site  Canopy E|e(\f]’;|0ﬂ Latitude Longitude
HL1 Closed 673 N 33°24'3777"  E 126°29'45.18"

N 33°21'30.85"
N 33°22'31.47"
N 33°21'60.33"

E 126°27'45.01"
E 126°29'69.561"
E 126°30'50.33"

HL2  Closed 1,099
HL3  Opened 1,399
HL4  Opened 1,612
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S 0|2, =2 1% (1,400~1,950
m)oAE FAUEer 22 Aol EETTH (Kong
1998). AlFZ St Fx /ol mat AlF2 sl o)- 2425,

=
=

2425 w27 ko] AT nJr%m el SeR7}
e FEFAA shRo]A sfEnEs} b2 24, 50
7} QL SEFAA Al H ST ohe 22 S

735kt (Table 1). A5 {Fepite]] A& APA-S whet
A, AGAL T (HL1; 845 &, 673 m), 1100224] (HL2;
T §, 1,099 m), AFAE] A (HLS; 38 7, 1,399 m)
2 QM QE (HL4; T T, 1,612m) 2 47112 ZAHAH
L MASI] AFZET] FLEA I AAGH= A5 E
Foto] FOPAE ZAFSHIH

ZAAE AlF2EY s SA5H7] A5 478 2AA
o el A F2FRIE 3709] BT (1mx 1 m)E A5t
SR ATz 7] ez 9 s AESHITh
ot YR 2 AlFxId 5542 dobEr] $ist
of ZARAY Hloll A AlFx3d 4= 108 o T2 =
A ske] 91o] Ao, Aol Eted, LMA (Leaf Mass per
Area), DA (N), HAEAH] (C/N)E 2SI 4=
T2 X B 60°CZE 48A17F 7AXA]7]7] X3t
FAE A 1 Aol= Fobyieh T3 FHA & A
(LMA; Leaf Mass per Area)= 1-o7] 915l o<}t 2

4
WAL ol gt

19, n?h
2, ol

M)

P

flo 2 Ko M
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Qo] ERoke THEo] WAL AT Eek 4
2371 (EA 1108, Fisons Instruments, USA) S ©|-&5to] A4

110
o gtA o] Ptk WME-g = Aokl
A2 o] Aot ZALZ T} o] F LA
orotr 7] 9J5tod 2018 sEHE 108714 F 63 F=x
AHE AAISHATE S AR S o 47]9] W

(25mx25m)E AR5t L1771 (Sweeping) = ©1&

Sto] AlFzsidgel MAste 252 2dche AAE=
& w9z APl Lol e Arzan 27
E 75t 0.5 mollAl 1m =olollA L& 20~308] Hie
= & %ol w4 S skttt A E T2 = - &
== o8t std e, nlsdd T2 = &
FAZ7HIA SJ=ste] 54 2HE A AHE A=
£ o]&sto] thFd A4 (Shannon-Wiener index)E 5t
k.

2 SIS S o] nhe ATz Y
=, A2 AR Aol S Pohiy] gia] AUBAEA
O =]

(One-way ANOVA)= AL, Ao mbE Q) Zo], 4
&, LMA, N, C/N¢| H3LE doti 7] fiste 374 (v

test) I} TH<=2] 744 (Simple Linear Regression)= A| =6
ek, Egt Al 23] (2, 9 A Ao, S8 LMa,
N, C/N)SF 24T AFTHEA, 2ATFT} AR (S
4, 343) ) ATRIAE Sob ] Slskel AL (Cor
relation Analysis)< AlZ=stth B& ¥4+ A48 A
< 5t7] $l5tod Shapiro-Wilk normality testS SR A
w20 2] o= dlofHE logZ HIZAIA HTEEE
w27 ot BE SAEAL R 2217 (ver.3.4.3, R
development) & ©]-8-5Fo] 2459t

30T
25_; (B) Opened
— L 1
) - ab
S 201 Closed
'-S' : a I—I
%o 15F
= f b ab
'i‘-) L
~ 10
& C
— "
ST
oL . . . .
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Fig. 1. The densities (A) and leaf lengths (B) of dwarf bamboos at four study sites on Mt. Hallasan National Park, Jeju, Korea. Different alpha-

bets above bar indicate a significant difference at p<0.001.
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2 3

1. =28 Jlmof e HFZS

) U= 9 Lol

AFe ehepite] s ar o whe 47) A& tide =
ZARRY A AlFzEd) Qe ik o] wet olE
UERY It AT XSl HL1[120.0+11.8 (B + EF9.4},
value m )] ¥} HL2 (366.7 £ 55.7)+= Zto] S H A AT 1,400
m ©1A4F¢l VT 01 HL3 (1,041.7+238.7) 1 HL4 (1,466.7
+60.5)2 2o S Ho|z] ottt T1eu M A<l Axpg
St =7t Z75ho) whet £SETT dejgls AlElo]
olo] W7} lno}xﬂr/}(lzlg 1A). AlFZz2 9] 9 Zo]
+ HL1(18.3+1.1), HL2 (14.9+1.1), HL3 (104 £0.8), HL4
(11.3403) <02 v E e} P gl o 2 Zo]59)
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Fig. 2. The ecological traits of dwarf bamboos at four study sites on Mt.

area, (C) Nitrogen content, (D) Carbon/Nitrogen ratio.
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o} (Fig. 1B). 5 SITE} S7hste] detA] A5z
o WL WA oA, 90 Bl Faske TS

Hlct
2) HEZU @ 24
A7z Qo] SR () SR G (148

2.0), 7(8.4x3.2)°l wet FAACRE th=2] fgfoH

Table 2. The ecological traits of dwarf bamboo in the opened and
closed canopy sites on Mt. Hallasan National Park, Jeju, Korea

Leaf traits Opened Closed p value
Water content (%) 8.40+0.76 14.80+2.03 0.056
LMA (mg area™) 9485+4.32  84.72+3.78 0.087
Nitrogen (%) 2.26+0.14 3.02+£0.06 <0.001
C/N ratio 21.82+1.59 13.41+£0.21 <0.001

The values are presented as mean + SD.
*p values represent the results of ttest.
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Hallasan National Park, Jeju, Korea. (A) Water content, (B) Leaf mass
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(Table 2, p=0.056), ZAFA S HL2 (21.0+3.2)7} 7F =
Q1 ZARAY HLI (9.6+2.1), HL3 (9.0 +1.1), HL4 (7.4 +
1.1) 3t W52 g3t (Fig 24, p>0.05). 22 LMAE=
SO 6 (84.7+3.8), F(92.6£4.3)0l utet EA X o2
CFE 2] AR (Table 2, p=0.087), ZAMAIH & HLI1
(83.7%5.3), HL2 (86.0%5.5), HL3 (87.6 +5.6), HL4 (107.0
+52)9] =02 nkof wet Hap Frkske A B
T} (Fig. 2B, 1" =0.04, p<0.05). =0 o2 AFZ 31y
o] Qlo] HEI LMAE &2 fllo, s arert
S7tstel whet A3 9ol LMAE SVt B
Holou 2ot sk glalch

T3 9O N, C/NE 9] - (N: 3.0+0.1, C/N:
13.540.2), F(N: 2.3£0.1, C/N: 21.8+1.6)°l w2t S
Ao FolotA ztolE H I (Table 2, N: p<0.001, C/
N: p=0.001), ZAHA74E HL1 (N: 3.0£0.1, C/N: 13.6 %
0.3), HL2 (N: 3.1+0.1, C/N: 13.240.3), HL3 (N: 2.2+0.2,
C/N:232%22),HL4 (N: 19.6+2.1, C/N: 19.6 £2.1) &=
2 12 G Wskstt(Fig. 2C, D, N: =023, p<
0.001, C/N: r*=0.18, p<0.001). T ILE7} F7t5to] w}
2} ZAgheE2 A4Sk, C/N 2 Skl

2. HIFEZESCHo) MAGH: BXISE U

NiLtney 3 Oy

et AlF2 Y ZARR QoA EAT HEFeE=
HL1°IA 10% 397} 79, HL2°l A 125 557 1165, HL3
9%, 407}t 847, HL4 75 215 557} 116%°] A=At
(Appendix 1).

15l SAFFoRE ZAAY HL20A 7Y B2
Z () WA (n) (s: 45.3£5.4, n: 52.0+7.1)7F A=
201} HL1 (s: 28.8+7.2, n: 35.3%9.4), HL3 (s: 32.2+1.8,
n:38.3+1.7)7 SAH LR {Ol6HA ZpolE HolXl ¢k
C}H(Table 3). 221} HL1~HL3¥} HL4 (s: 16.0+0.8, n: 19.5
+1.5)= FAHLE {23t ZpolE HYATH(Table 3, p<
0.001). T ThF g A= AR HL2 (3.7+0.1) 9l A
71 EQtoy EAZ 0 8 HLI, HL3YR= #jo|& Kol
&3 HL4 (2.7 +0.1)8H= T332 2polE KT} (Table 3,
p<0.001).

2) HFZC-ANZS-EAIK AR
sheht Az Fet] e 24eE3 AR

Table 3. The summary of arthropod diversity in four study sites on
Mt. Hallasan National Park, Jeju, Korea

Site No. of species No. of individuals Diversity index
HL1 28.8+72° 35.3£9.4° 3.2+0.2°
HL2 453+5.4° 52.0+£71° 37+0.1%
HL3 32.3+18* 38.3+1.7° 3.1+0.3°
HL4 16.0+0.8° 19.5+15° 2.7+0.1°

Values marked with superscripts are significant differences (p<0.05).

Table 4. The interactions between ecological traits of dwarf bam-
boo and consumers in four study sites of Mt. Hallasan National
Park, Jeju, Korea

Herbivores Predators — Predators (Czrr(?](ij\is(r)er;
(Carnivores) (Omnivores) .
Omnivores)
Density -0.75***
Leaf length  0.73**
LMA 0.21
Nitrogen 0.78***
C/N ratio -0.77***
Herbivores 0.74%** 0.31 0.76***

** ¥** mean statistically significant at p<0.01, p<0.001.

o Y% (r=-0.77,p<0.001), & ZA°](r=0.72,p<0.05),
29 (r=0.78, p<0.05), C/N (r=-0.77, p<0.001) 2}
AXoE Fogt WA A= A= HGTH(Table 4).
|23 Qv FE4E, O/NEHo| H245 =
=0 A7t F7kotel o, st = 9lo] Zol7t 4

el
1—
= o A 5 = = =10
=, ool =245 2AEF0| SVl Fde
o]
1

HE 2> N of g M
N

A
0.74,p<0.001) & A4 7} FAS-& et AR 7 A4
=0.76, p<0.001)= ¥ LA E KoL, 4414

M

1L oEnEE HEZSY 24

i

Srepit Az e 9 s o7t F7tetel whet
EokAH, g2 ¢lo] F7]|= Fopx= HFFS BTt
(Fig. 1). A Y HL1 (s 2%, 673 m) 2 HL2 (1,099 m)

AR AR o] AAUR, SR, AojuR Fol gt
grdHolm HL3 (1,399 m) 2t HL4 (1,612 m) = A5
o] A& glof Hlof B3t & Jrt 2ot drkE o

e

o 1
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o}t (Kikuzawa 1986).
Al E7p S5 Eolx] =1 (Fig. 2), ©l+&
ZHE 571 oldol & ALz oAZITH(Kim 2008).
AP o] fitol] i shR A9l FIAAF 7]AR
8hs 2] 2] greroLt, 98 o A Aoz 1
of frefgt Mk 59 shut= A=

o WA 27 g AHBAE 7HA
240] (Reich et al. 1998) /35 AP 0 2 HE] o]QYH {7
(e.g, AA)2 o Aol YFS =k ekt ZARA Ao

12
o
4z
J

]_

o2 oz fo K £ o b

[e]
—-

oo N e |o

B
ok

o,

oﬂ
e

A AR A o] Q1= HL1T HL2+= A 440 gl= HL3
T HL4R T Ao gl 29k (Fig. 20), 8 WHE W3
tF (Fig. 1B). © HE* AFzTe] Ao} o Wae Jr
ARy ZAo] w2 A g AT dehd Ao a o
et

2. HIFZ=TCHO]| MAl5H= /4

Mo
ful
o8
ox

2= B2 259 7174 HEHE o]§o] HH
(Stephan et al. 2017), ©| & 7|F= ot= AJIEAAEE A
Al 7FsstA sh7] wizoll AEvddel = Tk &2
Aol A ghelgt Al Sttt AT 255 ZIARh
A2 F =4S HL1 (105 397} 79%), HL2 (125 557} 116
%), HL3 (9% 407} 84%), HL4 (75 215 557 1165) 2
hepit 21 ol A EEshs SR T (Yang et al.
2006) 2 H|w el & off Bl A F2 ETFES B
(Appendix 1).

ATz 2= HollA d25E S5, MAda 2 o
A 7\]4\_1— AR A A o] ZAY|5H= HL1, HL20] =9ko v Ab
5 A O FH YL AsH o] EA5H= HL3
20| T_’ H71 5] §lE HL4E T €55] =9kt (Table
3). ol& 3ol AMAlshs B 25 (WHI=, W57 =
St} F) o]Qlofl FH AP 2RE [9H= 1;‘01
wrhe A2 oju]gh} Schuldt ef al. (2010)-& A1 ThFA

o] ZoIA|H o] & 7|F& st 2ALFo] SRl A
o¥sl1 gt} ofLkshH e KA1

A A
H
S} FE0] 1Y) clol A 24T F| ol Fgo] A

]0 FI

> r

254 ©2019. Korean Society of Environmental Biology.

o]2]= 59 AHAY ol &7] wlZolet 1Lt gt
ArellA o] ATzl gtk AE & vddS darlA
(Nakashizuka 1988; Li ef al. 1992; Peters et al. 1992; Park et
al. 2012; Cho et al. 2018), 2 &1} TLF9] TA o 2 25
o] BEE AHsiAlE 4 ke A= ofufRitt Z, AlF
S Zite] digt 2S5 Wk 47] AsiA= Zﬂ
23t a2t 191A Q1 AT YA S v
o @2 A+7F a5t
More Individual Hypothesis (Mcglynn etal. 2010)= A&
AU T2 L 25 AEES AAAA ZSAE
o] 27|17} ARG FA5H. & Aol sidalEst
a1 AR o] ZAS wf, Al o] o WA o] STt
1l (Fig. 1B), 9 W2]o] 57125 24259 /Alee
57}6} A7} (Table 4)5 AALE F AFZ2T) 2] YA
A 25 AMAA 3H4AQ dFE e Ae 9

ZALFE AES Yoldor o] e 4 Ae
W A4 Stk 2579 AIghagl e 2 283ttt (White
1978; Mattson 1980; Kyto et al. 1996; Awmack and Leather
2002) Z‘*’ ﬁ%oﬂ %_:]_/,\_c‘::]-ako] l-—_o]-z]\:ﬂ ZAT=O0 =0

249] gha 7} o 7Hxﬂ;q L s %X]%‘ # ‘Rlﬂr(ThrOOP

H‘
_(')_‘
>_J‘
>.
J
O
~
Z
gL
o
£
X
_g
LJ
’:—1\
E
o
N
b
LF
)

%‘%‘?3#%‘4 e iﬂitﬂﬂ O‘Wﬂ 3}1 w4
Ao 2HE Solpl=

BH‘%}J_—’F-—Q] fﬂr—: Ll:-— s J—% AEt 25 7H1ﬂ:fL°ﬂ7ﬂ
%—9-—5]'71] 2FgRtar el A Stk (Scheidel et al. 2003).
=% A2 A2 100m Eobd= oF 2.790] A1
Hﬂ 2ol (Rlchardson et al. 2006), A=} LFO] A4S
Z-gol e Mo whet Mgk 4= ol Qith A=t 7MY =
219 (HL4) ol S} thFd 21571 A2 (Table 3) ©]
Fi 2ol T2 4718 Bl gt A AT, £
2ol uje} AEAEL] 8} @ 23] 4280l 5]
o 203 adlols] e £5 B a7t Basd,
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Appendix 1. A list of collected species, with feeding guilds, the number of individual and collecting site. O. Omnivore, P Predator, H. Her

bivore
Scientific name Korean name Feephng Sttes/ind.
guilds HL1 HL2 HL3 HL4
Oder Dermaptera A=
Family Forficulidae EiAHa ot
Timomenus komarowi DO EEA Yy 0 4
Anechura japonica ST @) 4 12
Forficulidae sp.1 Forficulidae sp.1 0 1
Oder Orthoptera o715
Family Tettigoniidae Of x|t
Tettigoniidae sp. 1 Tettigoniidae sp.1 P 2
Chizuella bonneti ZIHO4R| P 1
Cosmetura jejuensis K= TIo 2| Mg 7 | P 8 6
Family Acrididae 57 |2}
Podismopsis genicularibus AERENAE H 4
Calliptamus abbreviatus W | SE 7 | H 6
Calliptamus sp.1 Calliptamus sp.1 H 1
Zubovskya koeppeni parvula HEZ L B H 1
Schmidtiacris schmidti 2SI X ||| 7 | H 5
Parapodisma setouchiensis H=EHSO0|HEF7] H 1 2
Anapodisma beybienkoi TSSO H 1
Family Rhaphidophoridae S0zt
Tachycines coreanus T50] P 4 33
Oder Phasmida =
Family Phasmatidae CHid 2yt
Ramulus mikado CHd| H 1 6
Oder Hemiptera E=hyL
Family Miridae e gxfat
Miridae sp. Miridae sp. H 1
Family Acanthosomatidae L= nl;
Elasmostethus nubilus et 2Ry H 3 4
Family Pentatomidae L 2Ixyat
Plautia stali =t BT W H 1
Eurydema gebleri SZH| T2 H 1
Family Issidae At
Ishiharanus iguchii LHUESL H 1
Family Aradidae ErRSESEpy
Neuroctenus castaneus SRS EE DY H 1
Family Largidae 282Xt
Physopelta gutta 22E Sy H 1
Family Nabidae 7| 2yt
Nabidae sp.1 Nabidae sp.1 P 1 1 3 1
Nabidae sp.2 Nabidae sp.2 P 8 2 2
Family Achilidae EMHe| 1o} 1
Errada nawae stEMHEL H 1
Oder Lepidoptera LiH|=
Family Crambidae ZELidiat
Spoladea recurvalis Sl Lt H 3 1
Family Erebidae Ef=Z Lt
Erebidae Larvar sp.1 Erebidae Larvar sp.1 H 1
Family Geometridae XLpefat
Zethenia albonotaria TEETFR|L H 1
Family Nymphalidae ||t
Lethe diana Larva HIOSLIH| o H 1 6 4
Ypthima multistriata SALH| H 1
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Appendix 1. Continued

Scientific name Korean name Feteng Sttesfind.
guilds HL1 HL2 HL3 HL4
Family Pyralidae HLtt
Lepidogma angusta Lepidogma angusta H 8 2
pyralidae sp.1 pyralidae sp.1 H 1
Lepidoptera larva SP1 Lepidoptera larva SP1 H 1
Lepidoptera larva SP2 Lepidoptera larva SP2 H 2 18
Lepidoptera larva SR3 Lepidoptera larva SP3 H 8
Lepidoptera larva SP4 Lepidoptera larva SP4 H 2 9 2
Lepidoptera larva SP5 Lepidoptera larva SP5 H 2
Lepidoptera larva SR7 Lepidoptera larva SP7 H
Oder Coleoptera YN E
Family Carabidae ey gt
Dicranoncus femoralis CRIERMNEE] P 1
Family Cerambycidae stsAnt 1
Acalolepta sejuncta sejuncta AHE2HHEA H 1
Family Chrysomelidae |zt 16 5
Chrysomelidae sp. Chrysomelidae sp. H 13 4
Galerucella nipponensis U= H 3 1
Family Coccinellidae SEdy|at
Propylea japonica OO ZHe P 8
Harmonia axyridis L P 1
Coccinella septempunctata ygsgdey P 6
Family Curculionidae Hp=20] 2t
Pseudocneorhinus obesus FERY AT H 3
Curculionidae sp. HF20] sp. H 2 2
Family Elateridae gropHa|af
Elateridae sp. 2ot sp. H Y 1
Liotrichus sp. Liotrichus sp. H 2 3
Family Melolonthidae ZESYo|nt
Ectinohoplia rufipes FEZICHE| S HO| H 1
Family Oedemeridae steAE0|nt
Chrysanthia geniculata integricollis =MBEAE0] H 1
Family Pyrochroidae =y
Pseudopyrochroa laticollis SHEEHE N P 1
Family Rhynchitidae 7{¢{Hai|of
Japonorhynchites sanguinipennis SHNFSO|HA H 1
Family Staphylinidae Sl g
Philonthus(Philonthus) ohizumi AEEHILIIY P 1
Oder Araneae 7{0|=
Family Arassidae S47{o|at
Micrommata virescens O|&A0| P 1 L
Family Araneidae 2710zt
Acusilas coccineus 7134 g710| P 1
Araniella di sp.licata ZIAIZE 70| P 1
Araniella coreana ZZA0| P 1 2
Plebs sachalinensis S2A0| P 3 1
Hypsosinga sanguinea AHoRZ 40| P
Araneus pentagrammicus HE&A0| P 1
Neoscona sp. Neoscona sp. P 1 3
Gibbaranea abscissa E5Y70| P 2 2
Family Clubionidae g7zt
Clubiona rostrata 2e|ggA0| P 1
Clubiona lena S0 EEA0| P L
Clubiona sp. Clubiona sp. P 2
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Appendix 1. Continued

Scientific name Korean name Feteng Sttesfind.
guilds HL1 HL2 HL3 HL4
Family Linyphiidae HAI7ojzt
Eskovina clava RIFYAIO| P 1 4 1
Family Philodromidae M<SAI7{0| 2t
Philodromus subaureolus ZMH 70| P 1
Philodromus sp. Philodromus sp. P 1
Family Pisauridae Gt7{0| 2t
Dolomedes sp. Dolomedes sp. P 1 4
Dolomedes sulfureus S740| P 2
Family Salticidae Z&7{o|at
Helicius cylindratus ZMEZERAS 0| P 1
Evarcha coreana st al=WZS 0| P 1 3
Evarcha albaria S=YZEA0| P 1 2 1
Plexippus incognitus SEZSA0| P 1
Family Tetragnathidae Z7{0[at
Tetragnatha sp. Tetragnatha sp. P 1 1
Tetragnatha caudicula |zl P 1
Leucauge celebesiana Jofea 0| P 2 1
Tetragnatha vermiformis =ZA0| P 2
Tetragnatha shinanoensis 0| Z740| P 1 4
Leucauge sp. SHF 70| sp. P 1
Tetragnatha squamata Hl5Z 70| P 1 1
Family Thomisidae Al7{0|zt
Diaea subdola ZENZA A0 P 3
Ozyptila sp. =30l sp. P 1
Ebelingia kumadai ZEZEAAO| P 1
Xysticus ephippiatus tHEAH AH0| P 1 2
Oxytate sp. AFAHH0O| sp. P 3
Oxytate parallela S=AFAH 0| P 7 1
Xysticus sp. 70| sp. P 6 4 2 5
Tmarus piger FEHAAO| P 1 1
Tmarus koreanus st=A 0] P 2 3 1
Lysiteles coronatus SZEA710| P 6 1
Oder Opiliones S7{0|5
Family Phalangiidae ZE7{0|nt
Homolophus sp. Homolophus sp. P 8 9
Family Sclerosomatidae 2=&7{0|zt
Gagrella grandis FSH0| P 1 2
Oder Ixodida = =
Family Ixodidae EEI=7|nt 1
Ixodes sp. Ixodes sp. P 1
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